


If you think oceanography at 
is a dry subject, 

e inghouse 

you may be all et 

Practically everybody in our Under
seas Division takes to the water now 
and then. Like these engineers at 
the test pool in our new Ocean Re
search and Engineering Center on 
Chesapeake Bay. 

Diving at Westinghouse is all in 

a day's work-on projects like deep
submergence systems, manned sub
mersibles, sonar and underwater 
weapons. 

Ocean engineering is just one of 
many areas at Westinghouse that 
need your talents, your capabilities, 

your interests. So what can you do 
about it? Talk to the Westinghouse 
recruiter when he visits your campus. 
Or write to Luke Noggle, Westing
house Education Center, Pittsburgh, 
Pennsylvania 15221. 

An equal opportunity employer. 

You can be sure if it's Westinghouse 



s a level head~ 
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 us. "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 challenges of rugged 
competition, and the rewards that come from winning? 

Then write The Timken Roller Bearing Company, Canton, Ohio 44706. 
Ask our Manager of College Relations to give you a tryout. 

® 

n your campus .. am 

Nov. 6 & Feb. 7 The Tim ken Company manufactures 
tapered roller bearings, fine alloy 

steel and removable rock bits. A Timken Company representative 
would like to talk to you! 
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We mean that a pioneer aerospace 
company still headed by the man 
who founded it 45 years ago has got 
to be a company that cares about its 
people. T. Claude Ryan, founder and 
chairman, is still at the office every 
day. To him, Ryan employees are 
friends. Old ones and new ones 
alike. Ryan headquarters, combining 
engineering and manufacturing fa
cilities, are on the shores of San 
Diego bay, where it all started in 
1922. 

~ 

We mean that a company so 
rooted in aviation history is bound 
to be a leader in vitally important 
defense/space programs. The out
growth of the original Ryan Airlines, 
Inc. that built the "Spirit of St. Louis" 
in 60 days from a standing st~rt will 
always be ready to accept Impos
sible challenges. And ready to listen 
to young men of vision who can 
dream up answers to those chal
lenges. Ideas are given a chance at 
Ryan. So are the men who come up 
with them. 

r 
r '' 

We mean that a company which 
led the world in the conception and 
development of jet-powered target 
drones is the kind of company where 
darinq and untried ideas come to 
life. Over 3,000 Ryan Firebees, the 
most versatile aerial targets ever 
conceived, are in use with all three 
branches of our armed forces, help
ing to train our defenses against any 
airborne threat. A super-sophisti
cated, supersonic Firebee II will 
soon be flight tested and enter 
service. 

We mean that a company whose 
heart has always been in the wild 
blue yonder would just naturally be 
there when man reached for the 
stars; that the products of its scien
tists, engineers and technicians 
would naturally play a key role in 
our race for space. Ryan landing 
radar systems made possible the 
first soft landing on the moon. And 
an advanced Ryan system will as
sure a soft landing for the first man
ned lunar visit. The men at Ryan 
already have their eyes on the space 
beyond the moon. 

We mean that a company made 
up of men who taught themselv~s t? 
fly straight up, while others sa1d 1t 
couldn't be done, is the sort of place 
that puts no strings on a man's imag
ination. Or barriers in the way of 
way-out thinking. For over ~wenty 
years Ryan has been amassmg ~n 
unmatched fund of technology m 
vertical and short take off and land
ing (V/STOL) aircraft. The list of ac
complishments is long: Dragonfly, 
1940. Vertijet, 1957. Vertiplane, 19?9. 
The present day XC-1 42A tilt-wmg 
and the XV-SA Vertifan. Ryan prod
ucts can fly straight up. So can the 
men who work there. 

We mean that a company with a 
strong and capable management-
whose business success has led to 
majority ownership of large related 
companies-- is the kind of concern 
that can match challenges with per
manent opportunities. Ryan Aer~
nautical is majority owner of Conti
nental Motors Corporation and its 
subsidiaries, suppliers of primary 
power for both piston and jet air
craft and agricultural, military, ma
rine and industrial equipment. There 
is nothing provincial about Ryan. In
cluding subsidiaries, it operates 16 
manufacturing facilities in the USA 
and Canada. 

We mean, also, that San Diego is 
a better place to work-because it's 
a better place to Jive. It's the surfing, 
sailing, deep-sea fishing and golfing 
capital of the country. It's clean, un
crowded and friendly and you can 
lead the good life year 'round. Its 
great universities make education 
one of its largest industries. Ryan is 
an important and respected member 
of this dynamic community ••• a 
community on the move. 

An equal opportunity employer. 

This is what we mean 
when we say, "Ryan is a 
better place to work." The 
4,500 men and women now 
at Ryan know it is. And they 
invite your inquiry. Check 
with your placement office 
for our campus visit, or 
write to Mr. Harlow Mc
Geath, Ryan Aeronautical 
Company, lindbergh Field, 
San Diego, Calif. 92112. 
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You'll find plenty of opportunities to kicl{ 
the status quo around at Monsanto. With 
over 1.,000 products {and new ones coming 
from research all the time)., many deci .. 
sions have to he made and many prob
lems solved. So your opportunities for 
initiating changes of world-wide impor ... 
tance are practically unlimited .. 

At Monsanto you'll start using your 
professional training working with the 
most capable men in your field. You'll he 
tackling many meaningful problems in 
an organization where contributions are 

t•eadily recognized. And because Monsanto 
has one of the greatest growth rates in 
the industry, the chances of seeing your 
ideas come to life are excellent .. 

This year, Monsanto needs more than 
1,000 professional people of all degree 
levels ..... and from almost every academic 
area. If the challenge to come change us 
{and perhaps the world) intrigues you, 
sign up at your placement office to see 
the Monsanto recruiter. Or write to Mgr. 
of Professional Recruiting, Monsanto Co., 
800 N.. Lindbergh, St.. Louis, Mo. 63166 .. 

AN EQUAL OPPORTUNITY EMPLOYER 

® 
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*Whirlpool is expanding into 
electronics after a majority 
stock purchase in Warwick 
Electronics Inc., one of the 
leading companies in this field. 

. ore major home appliances 
*Whirlpool is manufactunn~ m 1966) than anyone else in 

(over 6,000,000 of themt In e being added constantly. 
the world. New produc s ar 

*Wh~rlpool is _revolutionizing the storage and distri
butiOn of penshable fruits and vegetables. Its Tectrol 
Systems create atmospheres that prolong freshness. . ,-oduc\ng 
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Confused because so many firms promise you just about the. 
same career advantages? Our suggestion: forget all the words 
and concentrate instead on what's actually happening at the 
companies you're considering. That's why this ad of ours simply 
lists some of the exciting 
things going on right now 
at Whirlpool Corporation ..• • 

I 
Contact: 

Manager, Corporate Recruiting 
Administrative Center 
Whirlpool Corporation 
Benton Harbor, Mich. 
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Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, take Ford Motor Company. We're a giant 

in· an exciting and vital business. We tackle big problems. 
Needing big solutions. Better ideas. And that's where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you '11 be a member of a select 
College Graduate Program. As a member of this program, 
you won't be just another "trainee" playing around with 
"make work" assignments. 

You '11 handle important projects that you '11 frequently 
follow from concept to production. Projects vital to Ford. 
And you '11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi-trailer 
trucks. How to control exhaust emmission. 

Soon you '11 start thinking like a giant. You '11 grow bigger 
because you've got more going for you. 

October, 19S7 

A network of computers to put confusing facts and 
figures into perspective. 

Complete testing facilities to prove out better ideas. 
And at Ford Motor Company, your better ideas won't 

get axed because of a lack of funds. (A giant doesn't carry a 
midget's wallet, you know.) 

Special programs. Diverse meaningful assignments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The funds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you're an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De ... 
partment. 

You and Ford can grow bigger together. 

THE AMERICAN ROAD, DEARBORN, MICHIGAN 

AN EQUAL OPPORTUNITY EMPLOYER. 

Rather enlarging! 

" 
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At the advent of the scientific age, the thoughtful English philosopher, Francis Bacon, identi
fied as "the true and lawful goal of the sciences . . . that human life be endowed with new dis
coveries and powers. Those twin objects, human knowledge and human power do really meet in 
one." Though he was a contemporary of Galileo-and of Shakespeare-I doubt that anyone since 
his time has stated more clearly the goals of science, both pure and applied, and the goals of 
engineering. 

His statements of these goals are as relevant today as they were four centuries ago. Certainly 
the interaction of science and engineering with the problems of human beings and of society is 
more critical today than ever before. Large also, are the rewards-professional, economic, and 
personal-which the innovative individual in engineering and science can enjoy. 

To be creative in modern technology, today's student needs to understand more and to under
stand it more deeply than ever before, whether he wishes to specialize in such fundamentals as 
materials or energy transformations, or in applications, such as devices, structures, processes, or 
large systems. He needs to become adept also at using instrumental aids which are available to 
him. Above all, to be effective in society, he needs to develop understandings in the social 
sciences and in the humanities, and an adeptness at communication with the non-specialist and 
the non-professional. 

Frank Verbrugge, Acting Dean 

MINNESOTA TECHNOLOG 



What is there left for you. to discover? 

Cyrus the Great, King of Persia, built a com
munications system across his empire some 
six centuries before the Christian Era. On each 
of a series of towers he posted a strong
voiced man with a megaphone. By the 17th 
century, even a giant megaphone built for 
England's King Charles II 
could project a man's voice 
no further than two miles. 
This same king granted 
Pennsylvania to Admiral 
William Penn as a reward 
for developing a fast, com
prehensive communications 
system - ship- to-ship by 
signal flags. 

We waited for the com
bined theories of Maxwell, 
Hertz, Marconi and Morse before men could 
transmit their thoughts by wireless, though 
only in code. Only after Bell patented his 
telephone and DeForest designed his audion 
tube could men actually talk with each other 
long-distance. Today nations speak face-to-face 
via satellite. Laser-beam transmission is just 
around the corner. Yet man still needs better 

October, 1967 

ways to communicate across international 
boundaries. 

In a world that has conquered distance, 
in a world whose destiny could hinge on 
seconds, man is totally dependent on the 
means which carry his voice and thought. It 
is this means that we in Western Electric, 
indeed the entire Bell System, have worked 

on together since 1882. 
Our specialty at Western 

Electric is the manufacture 
and installation of depend
able, low-cost communica
tions systems for both 
today and tomorrow. And to 
meet tomorrow's needs, we 
will need fresh new ideas. 
Your ideas.There is still much 
for you to discover right 
here at Western Electric. 

Paths of Progress at W. E. for Engineers and Scientists: 
Applied Math & Computer Systems Manufacturing Engineering 
Manufacturing Research Plant Engineering 

& Development Industrial Engineering 
General Management Systems Equipment Engineering 
Engineering Management Military Engineering 

Consider your future in communications. Get the details from our 
brochures. Then see your Placement Office and meet us on campus. 
Or write to Manager of College Relations, Western Electric Co., Room 
2510A, 222 Broadway, New York, N.Y. 10038. We are an equal opportunity 
employer with plants and service centers from coast to coast. 

Western Electric 
MANUFACTURING & SUPPlY UNIT OF THE Bill SYST.EM 
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Shell is a pairofsn akers-made from 
our thermoplastic rubber. 

S ell is a mil c ntainer-we were a 
pioneer in the all-plastic ones. 

Shell is a steel isl n -we are installing 
deepwater platforms for drilling and produc
ing offshore oil and gas. 

Shell is a clear, clean count stream 
-aided by our non-polluting detergent mate
rials. 

S ell is space ca sule co trol-ener
gized by Shell's hydrazine catalyst. 

Shell is f nth ta le-ma de more 
plentiful by Shell's fertilizers. 

Shell is mileag asoline-developed 
through Shell research. 

5 ell is a o lacet uil a car r 

Shell is an integrated research, engineer
ing, exploration and production, manufac
turing, transportation, marketing organiza
tion with diverse technical operations and 
business activities throughout the United 
States. To talented graduates in the 
scientific disciplines, engineering and 

business, Shell offers an unusual spectrum 
of career opportunities. Why not find out 
more about them by sending a resume to 
Manager, Recruitment Division, The Shell 
Companies, Department E, 50 West 50th 

Street, New York, New York I 0020. An 
Equal Opportunity Employer. 

THE SHELL COMPANIES~\ If/~ 
Shell Oil Company /Shell Chemical Company 

Shell Development Company/Shell Pipe Line Corporation. 

MINNESOTA TECHNOLOG 



Ill 

I 

You can go forward, go fast, go far ... at 
Hughes Field Service&Support Division. 

If you are seeking a stimulating assign
ment where you can get in on the 
ground floor of the rapidly-expanding 
aerospace/ electronics field, capitalize 
immediately on your background and 
training, and progress quickly toward 
your career goals-Hughes Field Serv
ice & Support Division in Southern 
California will welcome your inquiry. 
Some current fields of interest include: 

DESIGN ENGINEERING 

Openings exist for Electronic and Me
chanical Design Engineers in the devel
opment of Trainers & Simulators and in 
the design of checkout and test equip
ment for large missile and aerospace 
systems. These responsible positions 
require interest and/ or experience in 
such design areas as: analog circuits, 
digital logic, switch/ relay logic, electro
mechanical packaging, infrared test
ing, inertial guidance and Command/ 
Control systems. 
Responsibilities will 
include all phases 
of design and 
development 
from concept to 
final fabrication 
and evaluation. M.S. 
or Bachelor's degree is 
required in E.E., M.E. or Physics. 

FIELD ENGINEERING 

The Field Engineer's job ranges from 
complete contractor maintenance of 
electronic systems to technical assist
ance. His primary function is to assist 
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HUGHES AIRCRAFT COMPANY 

the customer at operational sites. Re
sponsibilities include: providing main
tenance, operational and technical 
assistance; formal and informal on-the
job training; logistic assistance and the 
investigation and solution of equipment 
problems experienced in the field. Re
quires a Bachelor's degree in E.E. 
or Physics. Experience with military 
fire control, radar or communications 
systems is desirable but not mandatory. 

MAINTAINABiliTY ENGINEERING 

During design phase, positions involve 
analysis of the feasibility of built-in, self
test features, application of automatic 
checkout equipment, standardization of 
circuitry design, minimization of ad
justment and alignment requirements 
and packaging of the product. During 
system development, assignments will 
involve production of a complete set of 
integrated logistics support doc
uments for use as planning 
guides. Requires B.S. degree 
in E.E. or Physics. 

Hughes Technical Training prepares 
both civilian and military personnel to 
efficiently operate and maintain ad
vanced electronic systems. Technical 
Instructors conduct training classes at 
Hughes California sites and work di
rectly with customers to evolve special 

training devices, plan field training pro
grams and prepare courses for use at 
customer bases. Requires a Bachelor's 
degree in E.E., or Physics. Experi
ence in preparing and presenting 
technical eiGctronics material in the 
classroo!l1 and laboratory is highly 
desirable but not mandatory. 

ENGINEERING WRITING 

Specialists in printed communications 
convert complex engineering data into 
simple, accurate, illustrated support 
publications, including technical man
uals, orders, brochures, sales proposals, 
etc. Fields of interest include: digital/ 
analog computers, display 
systems, digital and 

voice satellite com
munications systems ... 

and many others. Requires a 
B.S. degree in E.E. or Physics. 

CAMPUS INTERVIEWS 

November 1 
For additional information on the ca
reer opportunities available at Hughes 
Aircraft Company-and to arrange a 
personal interview with our Technical 
Staff representatives please contact 
your College Placement Office or write: 
Mr. R. J. Waldron, Hughes Aircraft 
Company, P.O. Box 90515, Los An
geles, Calif. 90009. 

AN EQUAL OPPORTUNITY EMPLOYER·M&F 
U.S. CITIZENSHIP REQUIRED 
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Thanks! 
Be proud engineers! You have 

proven that you have good taste in 
women. Your Miss E-Day 1967, 
Queen Colleen Karen Hegener became 
Queen of the Lakes this summer. 
Since Karen has become Aquatennial 
Queen, she will be succeeded by the 
first runner up, Tove Meldal, who 
happens to be the Technolog's "Miss 
October." 

In addition to all of this happy 
news, we should like to point out 
some facts that we have not seen 
mentioned as of yet. Rosemount En
gineering has been giving the E-Day 
committee five hundred ( 500) dol
lars with no strings attached. This 
money has been used for entering 
Miss E-Day in the Aquatennial Page
ant. Since no one else has seen fit 
to do so, the Minnesota Techrwlog, 
on behalf of the IT student body, 
hereby publically thanks Rosemount 
Engineering for their generous help. 

Writing Contest 
The Technolog has long been a 

supporter of beer and sex and all 
the other important things in an en
gineer's life, but we have neglected 
one part of his life too long, his choice 
of fiction. In a quick survey of IT 
non-technical reading we found com
ics, detective novels and some pocket 
books whose only value seemed to 
lie in the cover picture. 

Campus fiction seems to be dom
inated by the Ivory Tower, which is 
greeted with open scorn by the engi
neers. It cannot provide the IT man 
with his type of literature. The engi
neer is left without a magazine that 
fits his fiction style. The Technolog 
is about to leap into the breach by 
offering a solution. We hope to ex
pand the campus literary involvement 
of the engineers by presenting a 
chance for a campus publication to 
print their type of story. 

While polling the students around 
Main Engineering we noticed a pen-
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chant for science fiction. As a result 
we are announcing a science fiction 
short story contest in this issue. As 
incentive we are offering not only 
literary satisfaction, not only the plea
sure of being published, not only the 
writer's joy of creation, but some
thing that you will really understand 
and appreciate. MONEY!! Our two 
hired goons have beaten the business 
manager and convinced him, after 
three hours of stiff opposition, to re
lease enough cash from his buried 
beer can to allow us to give prizes. 

After you peruse the pictures of this 
month's pinup, look for the official 
list of rules. Then grab your type
writer and begin your quest for liter
ary fame. 

New Features 
Every spring, new editors have been 

elected, and last spring was no dif
ferent. And as surely as winter fol
lows summer in Minnesota, the format 
and style of the Technolog changes, 
as it has done this year. Only this 
year, we are leaving the depth of 
the "rag mag biz" and are producing 
a quality product. But before you 
under-sexed and over-boozed IT stu
dents throw this magazine in the 
nearest trash can, we want you to 
know that the pin-up has been re
stored to her rightful place on the 
pages of our rag . . . oops, quality 
product. 

In keeping with our policy of in
forming the IT student, we are begin
ning a feature called "Introducing 
. . . " This month we are introducing 
the temporary buildings which would 
hardly seem to need it. However, it 
is the start of our campaign to eradi
cate these architectural wonders from 
the campus. 

Although the "Student Opinion 
Page" was discontinued last year 
because the IT student did not give 
a broken slide rule about his own 
environment to utter a voluntary 
sound, we hope that someone, some-

where cares enough to write a letter. 
If this ever happens, we will prob
ably be so amazed and so happy that 
we would even publish the rarity. 

It is our feeling that a magazine is 
put into existence because of the in
formation or entertainment that its 
articles and features impart to the 
audience. If the audience does not 
read the articles, there is only half 
a magazine. Knowing this, we are 
trying to present articles that will be 
of interest to the majority of students. 
We will not try to present technical 
pieces because we believe the stu
dents can receive all the technical 
information they want in class and 
from the technical societies. Instead 
we will endeavor to print semi-tech
nical and information articles. We 
hope that this month's selection is a 
good example. 

P-N System 
At various times in this column we 

will discuss the stereotype of the IT 
student which lies in the minds of 
students on our campus. Among the 
charges thrown between the conflict
ing parties, two of the most damag
ing academically are that the IT man 
is apathetic and unintellectual. The 
Humanities- Technology controversy 
would be humorous if it weren't for 
the fact that the accusations of both 
sides are usually true. Obviously 
neither side can offer a total solution 
to the argument. There is no panacea 
which makes modern man perfect. 
The only way to achieve harmony is 
to blend the two life-styles. The man 
with a technical background has an 
advantage if he is willing to accept 
the fact that the number isn't the 
ultimate force in the world. A stu
dent trained in the humanities will 
find it difficult to adopt physics, math, 
or engineering as a hobby, but one 
with a technical background can learn 
to enjoy the arts as a supplement to 
his slide-rule ghetto. If he is willing 
to concede that humans can only 
survive by becoming more human 
and less automatic, he can expand 
and enrich his own life. 

The two camps oppose each other 
with fierce intensity. Each is so 
blinded by the scent of attack that 
it fails to realize the stupidity of its 
position. Somehow, when analyzing 
the arguments the supposedly clear 
logic of our brilliant youth is abso
lutely obscured by the fog of fanat
icism. Each feels that, since his op-

MINNESOTA TECHNOLOG 



ponent is partially wrong, he is total
ly wrong. When viewing his own 
stand in tum, he believes that since 
he has, with smog-clear logic, proven 
his opponent totally wrong, then he 
is totally correct. A delicate issue is 
then reduced to two belligerent, 
adamant and stupid camps. 

It is time for the engineer to clean 
his own house and let the neighbors 
clean theirs. He has nothing to gain 
by stagnating while he claims his 
superiority. The next necessary step 
for a member of either of these war
ring parties is to concede that they 
can improve their personal and social 
situation. The typical attitude was 
displayed last spring in an obnoxious 
and seemingly interminable series of 
letters in the Daily. It appears that 
each of these disputes must end with 
a tearful freshman crying, "Yeah, 
Well, my Math prof can beat up 
your Philosophy prof!!" 

If we are to clean house we must 
begin with a sweeping change in at
titude. The IT mind is always and 
everywhere based on pragmatism. 
Our tenacity in clinging to the status 
quo is legendary. We will dream of 
and produce the unbelievable in 
science, but will refuse to change a 
simple daily habit. The time is here 
when we must cross the boundaries 
of our technical minds and expand 
our thoughts. We are actually afraid 
to step across the street into a strange 
classroom. This is commonly hidden 
by claiming that there is a plot among 
the liberal arts professors to set a top 
ceiling of B for all IT students. 

The fact remains that what the IT 
man cares about is not his mind but 
his grades and money. With good 
grades comes a better job. With a 
better job he gets more money and 
perhaps a draft deferment. If he 
avoids enough risky courses he can 
go to grad school and earn more 
money. The engineer wants cash on 
the line and good grades are the in
surance he needs. Why take Philos
ophy and risk a C or lower when 
you can sit in Early History of the 
Tubeless Tire and get a grade with 
little or no strain? That is the ques
tion. Why work on an outside class 
when you already spend long hours 
manipulating your slide rule over a 
musty problem set? Why bother? It 
won't make a dollar difference in 
your paycheck. The difference, my 
slide-rule scabbarded friend, is in the 
mind. 
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After claiming that the engineer is 
far from academic the liberal arts 
advocate moves on to the claim of 
apathy. What is the defense? We 
attended part of IT Week and ate 
three hot dogs. We voted in the IT 
election (for people we didn't know). 
Then we say that the students in 
other colleges are apathetic also, 
which is no defense. It is only another 
fog to cover the problem, which still 
stands. We are afraid, yes, afraid, 
to venture into a strange world. IT 
men study inertia in physics yet they 
are overcome by it in life. We can 
ignore all our problems by preserv
ing the status quo. Grab on to today 
tenaciously because time will wrest 
it from you. Resistance to social 
change may succeed in IT but it 
won't help your future. The time and 
the opportunity for progress has ar
rived and, typically, no one cares. 

The latest innovation in grading 
here at Minnesota is the Pass-No 
Pass, or P-N, system. These programs 
come in many forms. They use only 
two grading symbols. A passing grade 
gives you credit for the course. A 
No Pass is not a failing grade. It 
doesn't change your C.P.A. It just 
means you don't receive credit. This 
eliminates the fear of harming your 
C.P.A. while taking elective courses. 
You have credits to gain and nothing 
to lose. The courses taken under this 
plan will not be in your major and 
can comprise only a specified per
centage of your total credit load. 
Variations on this type of plan are 
being considered. 

Other colleges on campus have al
ready adopted programs utilizing the 
P-N grading system. Faculty com
mittees in IT have yet to consider 
them. Before they act we sheimld 
indicate our support. When talking 
to Dean Cartwright we found that he 
had heard no student comments about 
the program. He expected IT men 
to favor the new idea but silence has 
prevailed. When the faculty meets, 
the absence of student comments will 
be interpreted as negative comment. 
Unless support is shown the tendency 
will be to retain the status quo. 

Many engineering schools have 
large Pass-Fail systems, some of which 
are for the whole freshman year. Ex
perimental programs are in operation 
around the country, but we appear 
unwilling to move. Once again our 
dynamic IT students have aided in 
dragging our school into the back-

ground in the development of new 
educational methods. If the Tech 
Commission or an IT student con
sensus doesn't support it, we will 
wait a long time. Don't wait for your 
teachers to make every move. Don't 
be spoon fed. Talk to your advisor 
and any faculty members you know 
well. For once, please take the ini
tiative and indicate your support for 
this new departure. 

Help I 
We want you! Yes, we do. This 

month's magazine was put out 
through the efforts of a small number 
of people, but being naturally lazy, 
we do not like to work so hard. What 
we especially need are writers and 
trained photographers who are adept 
at doing lab work. Not only are hu
mor writers needed, but also writers 
for articles. If you do not go for the 
solid technical articles, all the better. 
We are looking for pieces in the realm 
of semi-technical general interest ar
ticles. 

If you feel that you can't do either 
of the above, many other jobs on the 
staff are open. Typing, proofreading, 
editing features, distribution, adver
tising sales, and anything else that 
needs doing are the jobs that we need 
people for. As for what you get in 
return, there is good fellowship, a 
place to eat lunch and keep books, 
a rounding out of character, and, oh 
yes, we do pay for work done. 

Welcome 
The bureaucracy of our University 

can usually be derided for inefficiency 
and inertia, however, the Regents 
have acted with blinding speed in 
choosing our new president. Actual
ly it is an achievement to find any
one at all willing to be responsible 
for this multiversity. Somehow they 
managed to talk Malcolm Moos into 
attempting to solve our problems. It 
would be proper to welcome him and 
offer good luck wishes, but it wouldn't 
help. We'd like to congratulate him 
on his courage, but we couldn't say 
good luck. Anybody who accepts this 
presidency deserves it. 

Now that the Regents have ex
pediently found a president, they 
can start the task of procuring a 
Dean for IT. We are still operating 
under the title "Acting Dean." The 
office of dean, being lower on the 
corporate ladder than president, 
should only take about a year to fill. 

13 
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Right now, hundreds of engineers, chem
ists, and physicists are exploring their own 
ideas at NCR. We encourage them because 
we consider idea-people as the backbone of 
technological advancement in our field of 
total business system development. 

And it works. Business Management maga
zine, in its list of "emerging ideas of 
1966," credits NCR with two out of seven: 
pioneering in laser technology for record
ing data, and development of our new PCMI 
microform system. 

Whether you're a seasoned pro, or an 
ambitious self-starter, and whatever your 
degree, if the excitement and satisfaction 
of start-to-finish idea development appeal 
to you, you'll go far with NCR. And so will 
your ideas. 

Here's a good idea to start with: write to 
T. F. Wade, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 
An Equal Opportunity Employer. 

THE NATIONAL CASH REGISTER CO. ® 

MINNESOTA TECH;NOLOG 



Be one of the more than a hundred students 
to win this outstanding opportunity. You will 
study at a prominent university through the 
Hughes Fellowship Program. Work-study and 
full-study academic year plans are offered. 
You will gain professional experience with full
time summer assignments in Hughes research 
and development laboratories. You may take 
advantage of a variety of assignments through 
planned rotation. 

Requirements: B.S. degree for Masters Fellow
ships; M.S. degree for Engineer and Doctoral 
Fellowships; U.S. citizenship; grade point aver
age of 3.0 or better out of a possible 4.0; 
selection by Hughes Fellowship Committee. 

For additional information, complete and air
mail form to: 

Dr. Arnold M. Small, Director, Scientific Edu
cation, Hughes Air- r------------------ 1 

craft Company, P.O. : HUGHES : 
Box 90515, Los An- : : 
geles, Calif. 90009. ~~~;;s-;;-R~~-;.~:;:~-;~-p-;;.-;:;~ 

An equal opportunity employer- M & F 

October, 1987 
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Dr. Arnold M. Small, Hughes Aircraft Company 
P. 0. Box 90515, Los Angeles, Calif. 90009 
Please send me information about Hughes Fellowships. 

Name {printed): 

Address 

City State Zip 

I am interested in obtaining: 0 Masters 0 Engineer 0 Doctoral 

degree in the field of ___________________________ _ 

I have (or expect) a Bachelors degree in ___ -;(=Fi'""'el"d).------

by ________________ ~=-~~---------------
(Mo., Yr.) 

from------------,-~-,-.--,-------------------
(1 nstitution) 

GPA is __________ out of possible ______ _ 

Also have (or expect) Masters degree in ___ _____,=---->--,-,-----
(Field) 

by __________ ~~~~--------------
(Mo., Yr;) 

1 from 
--------------~(l~n~st~it~ut~io-n~)-----------------

1 GPA is out of possible r . 
L-------~~TIZ~HIP~REQUIRED _______ j 

IS 



Motor racing, perhaps more· than most other sports, can be enjoyed with little knowledge of the technical aspects 
of the automobiles or of the rules and techniques of competition. Everyone understands the object of a race. "Beat 
the guy that comes in second!" The combination of the competitive instinct and thespeed, color, and soundofexotic 
racing machinery is irresistible. To. aficionados there is· much more than this. Their knowledge of the sport makes each 
race an exhibition of skill and mechanical excellence produced by stressing men and. their automobiles to the utmost. 
The point to be made is this: the more a spectator understands of what he sees, the more he can appreciate and respect 
the sport. 

Since the end·ofthe Second World.War, the development of racing automobiles has been spectac?lar to saythe least. 
For exa!llple,. at the famous twenty~four hour road,. race in Le Mans, France, the .1949 race winning average was about 
83 miles. per. hour •. This year. the .winning Ford .Mk IV prototype averaged 135 mph. (a total distance .. of .. 3500 •. miles). 
Thisjs an improvernent of 61% in eighteen years. A large portion of this improvement is due to a development of a 
better understanding of"road holding'' or cornering characteristics. The p1:1rpose of this article. is to.· describe simply 
the dynarnics of automobile cornering and to discuss some of the current methods of high speed cornering. 
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Without some understanding of the pneumatic tire, 
an intelligent discussion of cornering characteristics is 
impossible. When any car travels in a curved path its 
tires distort themselves (Fig. 1-a) while producing a cor
nering force that counteracts centrifugal force. Fig. 1-b 
shows the plane of the wheel aa' makes an angle s with 
ob the instantaneous direction of travel. The angle and 
the resulting distortion of the tire tread is called the slip 
angle. The cornering force f is actually applied a distance 
d behind o, the effective swivel point of the wheel, caus
ing a self aligning torque f X d. The self aligning torque 
supplies the so-called "feel" at the steering wheel up to 
slip angles of about ten degrees. For some reason at this 
point, this force either becomes zero or actually reverses 
itself instead of acting as a restoring force that realigns 
the front wheels. If the slip angles of the tires are in
creased beyond this point the tire will lose adhesion and 
skid across the road surface. To increase tire cornering 
force, distortion and hence slip angles must be reduced. 
There are several ways this can be done: high inflation 
pressures may be used, wheel rim width and tire section 
can be increased, and tire cord angles can be reduced. It 
should be understood that it is impossible to build a tire 
that incorporates all favorable features, so design work 
is a compromise to achieve the most desirable combina
tion. Modern racing tires are very wide (up to 15") and 
have the so called low profile section (almost rectangular 
and wide compared to height). Cord material is usually 

Aim Dan Gurney driving a Lola T-70 Mk Ill at Elkhart 
"' Lake Can-American. 

nylon and construction is a two ply radial type. This 
combination effectively minimizes slip angles and pro
vides stable high speed characteristics. 

As an automobile travels around a corner in a curved 
path, it is clear that the inside wheel will have to follow 
a tighter circle than the outside wheel. In order to do 
this without fmcing the inside wheel to scrub, or drag, 
the inside wheel must turn through a greater angle than 
the outside one. This is accomplished by the use of the 
Ackerman steering geometry. Within very small error 
limits the Ackerman system turns the front wheels so 
as to provide minimum tire scrub. In Fig. 2 an auto
mobile is traveling in a curved path around its Ackerman 
center A, found by extending the tire cornering force 
lines until they intersect. The diagram assumes that the 
slip angles are zero, i.e. that the car is traveling at low 
speed. If the car then takes the same bend at a higher 
rate, the tire slip angles will increase to some set angle, 
depending on speed, and the turning center will move 
forward to B. The position of B depends on whether or 
not the car inherently oversteers or understeers. When 
the slip angles of the front tires are normally greater in a 
turn, the front tires will lose adhesion first and the car 
will understeer. This will cause B to move farther to
wards the outside of the turn, and the car will tend to 
slide off the road on the outside when going too fast. 
Exactly the opposite thing happens when an automobile 
oversteers, and the car will tend to lose control by spin
ning to the inside. Almost all modern racing cars are 
purposely set up to understeer. This is because it has 
been found that at high speed an understeering auto
mobile is much more stable than an oversteering car. The 

October, 1967 

reason for this will be clarified in the following discussion 
of the "four wheel drift." 

Assume that the automobile in Fig. 3 is a rear wheel 
drive, understeering racing car with a high power to 
weight ratio. As the car enters a tum it is steered into 
a circular path (center B) with tire cornering forces f

1 

and f2 counteracting centrifugal force F. If the driver 
applies just enough power to overcome normal rolling 

centrifugal 
force ~ 

1-a 

--............ cornering 
force 

resistance and aerodynamic drag, the machine will 
gradually lose speed as it travels through the corner 
because the increased slip angles cause higher than 
normal rolling resistance. This inherent deceleration is 
unwanted as the driver dearly wishes to at least maintain 
his speed if not accelerate. If the driver accelerates 
through the turn, the forces affecting his automobile are 

b 

f 
f 

a• 
rather different. The triangle of forces on the right side 
of the diagram indicates the accelerative force as A. 
Its composition with f 2 , the rear wheel cornering force, 
results in the new net rear wheel cornering force f3 • It 
can be seen that this change will immediately shift the 
effective turning center from B to B'. Of course the 
increase in speed will increase the slip angles at both 
the front and rear wheels. As the slip angles increase, 
the car will assume an observable yaw angle. This 
angle is measured between a perpendicular drawn to 
B'O and the center line of the automobile. The perpen
dicular is the instantaneous direction of the car, and slip 
along this line can be detected as a sideways drift. As 
the car rounds the turn, it appears that it is about to hit 
the inside verge but it slips sideways enough to make the 
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turn. Cornering in this fashion is actually rather easy as 
the car's tendency to understeer will correct many minor 
driver errors. If the driver continues to accelerate the 
yaw angle of the car will increase until the slip angles 
of the front tires exceed the limit at which they can 
maintain adhesion. When this happens the front tires 
will skid across the road reducing f 1 to almost nil. The 
automobile must then assume a curved path of greater 
radius, and with a minor correction of the accelerator 
opening the driver can regain his normal drifting posi
tion. A secondary result of this controlled skid is to 
bring the car nearer the outside verge of the road. In a 

A 

Fig. 2 
racing situation the driver may find he does not have the 
room necessary to regain control in this manner and must 
react in a different way. If he backs off on the accelerator 
engine compression will impart a braking force through 
the driving wheels. This decelerating action will cause 
the instantaneous turning center to shift backwards to 
B". The car will turn away from the edge of the road, 
but the sudden change of direction and the weight trans
fer to the front caused by the reduction in speed may 

Unloading the Smothers Brothers' Racing Team Lola Chev. 
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Rear Suspension of USAC Indianapolis Championship Car. 

cause a violent oversteer. The only way to prevent a 
spin is to steer into the slide and hope. Needless to say 
this maneuver is a last resort as it can be as dangerous as 
leaving the road. The use of the four wheel drift is usu
ally confined to medium and high speed bends ( 80-150) 
miles per hour. At lower speeds a different technique 
is used for several reasons. 

'-''hen any car enters a turn, its own linear momentum 
tends to make it understeer. For several reasons this 

·s" 

I ~~f 
I 2 

Fig. 3 

effect is more pronounced on sharp bends. The result 
is that the typical racing car that is set up to understeer 
lightly on high speed bends becomes almost impossible 
to turn in a sharp corner. Unfortunately most drivers 
prefer an understeering car on sharper corners for the 
simple reason that by bringing the rear wheels around 
quicker than the front ones the car can be aligned with 
the following straight earlier and hence accelerated 
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earlier. To overcome this problem a rather unorthodox 
style is used to make an inherently understeering machine 
behave like an oversteering automobile. As the car enters 
the turn the driver applies the brakes and turns before 
releasing the brake pedal. The weight transfer to the 
front will make the rear wheels more prone to slide and 
the machine will assume an oversteering attitude. In 
order to maintain this position the driver accelerates 
enough to spin the rear wheels. The combination of the 
rear wheel cornering force and the accelerative force will 
cause the rear tires to skid faster than the front tires and 
the car will oversteer in the desired fashion. This method 
of cornering has the disadvantage of being very unstable 
and hence is more difficult to control than the four wheel 
drift. However, because it is used on "slow" corners there 
is some margin for error and most drivers prefer this 
technique. 

The application of these theoretical techniques to sev
eral real situations is rather simple on paper. At high 
speeds, however, a racing driver must be able to antici
pate incidents and modify his performance instantly with 
respect to existing conditions or expect to finish the race 
in a ditch. Generally the driver's objective in cornering 
is to enter and exit from the turn at the highest speed his 

Fig. 4 

car is capable of. In Fig. 4 the classic line is indicated. 
If the road surface is ideal, this line is the fastest path 
the driver can take at a constant speed. The apex, the 
point at which the car comes closest to the inside verge, 
is exactly half way through the turn. The classic line is 
most often used on high speed bends or where there is 
little opportunity to accelerate after the corner. Figure 
4 also shows the normal line. Here the driver slows 
slightly more at the entrance of the turn and turns more 
sharply hitting a late apex. The advantage is that the 
car has more room to drift while exiting and can, as a 
result, accelerate earlier in the turn. As its name indi
cates this is the line that is fastest for most curves unless 
the road is rather rough or has oil or fuel spilled on it. 
Another advantage of this line is that it can be used 
when overtaking a slower rival. Entering the turn on the 
tail of a car to be passed the driver positions his car inside 
his rival's and then drifts towards the outside verge in 
a way that forces the other man to slow down and be 
overtaken or go off the road. The last line shown in Fig. 
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Adjusting the .. Spoiler" on Bill Eve•s Lola Chev. 

4 is the emergency line. The driver has waited ®til the 
last possible instant to break, either on purpose or be
cause of inattention, and is moving too fast to make the 
corner. By cutting an early apex, the direction of the 
car can be kept fairly straight, and the driver can con
tinue to brake without a loss of directional stability. 
When the car has been slowed enough the driver may 
turn sharply along the outside verge and accelerate down 
the next straight. This is a very poor way to corner as 
the automobile will have to be slowed more than usual 
to make the turn and the exit speed will also be rather 
slow. However, the worst has been avoided and the car 
will be undamaged and still in the race. This line can 
also be useful in an attempt to outbrake another car 
when entering a corner. By delaying braking until the 
last instant it is possible to gain perhaps a car length 
and then because you are in front it is possible to block 
the following car to prevent being repassed. Maneuvers 
of this type are usually unnecessary as a driver being 
lapped will usually slow down and indicate on which 
side he wants to be overtaken as blocking and balking 
on corners is dangerous for both men. Of course this 
is not the case if a place is being fought for-charity 
begins at home. By nature most of the styles described 
are very general because drivers, automobiles, and pre
vailing course conditions vary to such a great extent that 
exactness can be obtained only in the description of 
particular events. However, the three techniques de
scribe with some inferences most racing situations that 
are likely to occur. [] 
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Step right into the picture in the loading of a nuclear 
power core. Or into the design of a closed-circuit TV sys
tem. Or a digital computer for the steel industry. 

Tomorrow, who knows? You could be on the B&Wteam 
that launches an entirely new product. 

We're big enough ($560 million last year) to take on 
some pretty exciting projects. But small enough to give 
you a challenging job, not just desk space. 

Come grow with us at Babcock & Wilcox. 
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We started in boilers and steam generation, 
then moved on to atomic power stations, nuclear marine 
propulsion, refractories, specialty steel, computers and 
control systems, closed circuit TV and specialty. machine 
tools. (We still make the best boiler in America.) 

Want to talk about the future? Your future? See your 
placement officer. Or write to Manager, College Recruit
ing, The Babcock & Wilcox Company, 161 East 42nd 
Street, New York 10017. A good place to work and grow. 

.Babcock& ilcox 
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and anything else that IOU might think ofe 
The 165-year history of DuPont is a history of its 

people's ideas-ideas evolved, focused, and engineered 
into new processes, products and plants. The future 
will be the same. It all depends upon you. 

You're an individual from the first day. There is no 
formal training period. You enter professional work 
immediately. Your personal development is stimulated 
by real problems and by opportunities to continue 
your academic studies under a tuition refund program. 

You'll be in a small group, where individual 
contributions are swiftly recognized and rewarded. 
We promote from within. 

You will do significant work, in an exciting 
technical environment, with the best men in their fields, 
and with every necessary facility. 

Sign up today for an interview with the Du Pont 
recruiter. Or mail the coupon for more information 
about career opportunities. These opportunities lie both 
in technical fields-Ch.E., M.E., E.E., 
I.E., Chemistry, Physics and related 
disciplines-as well as in Business 
Administration, Accounting 
and associated functions. 
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r--------------------------------------1 
: E. I. duPont de Nemours & Co. (Inc.) I 
: Nemours Building 2500-1 l 
1 Wilmington, Delaware 19898 : 
I I 1 Please send me the Du Pont Magazine along with 1 

the other magazines I have checked below. : 

0 Chemical Engineers at Du Pont 
0 Mechanical Engineers at Du Pont 
0 Engineers at Du Pont 
0 Du Pont and the College Graduate 
Name __________________________________ _ 

Class __________ Major ___ Degree expecteou_ __ _ 

College _____________________________ _ 

My address! ___________________ _ 

City tate ip Code __ _ 

I 

L--------------------------------------~ 
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It is a time for celebration and joyous frivolity. We 
can't let this anniversary slip by without some festivities. 
Although it is hard to establish the exact date that this 
curious group of buildings appeared on campus, we do 
know that they have contributed rustic beauty to our 
skyline for twenty glorious years! In 1947, the University 
acquired nineteen of these gems from the government. 
They had been at Wold-Chamberlain air field and the 
New Brighton ordnance works. Three choice ones were 
deposited in the engineering court, with one being torn 
down to allow construction of the Chemical Engineering 
Building. This was the Temporary South of Engineering, 
called by the students "Orphan Annex." 

The Temporary North Court Engineering was the 
"Log Cabin" and its southern neighbor was "Slipstick 
Hall." 

These fine old buildings have added a quaint, pic
turesque look to the court. Before they arrived all we 
had was grass, trees, and open space. This didn't fit 
well with the general campus plan of utilitarian clutter. 

22 
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An architect might describe the planning style as "early 
Grandma attic clutter." Now we have the court almost 
full. We only need two more small buildings to keep 
any sunshine at all from striking the ground. 

The buildings are a fine study in texture. The plain 
brick edifice is set off well by the boredom of solid build
ings. We have often seen architecture students staring 
in awe at these monuments, wondering how they man
aged to keep them standing with so little wood. The 
simplicity and austerity of design give maximum space 
for the amount of material, although they teeter on the 
brink of collapse. 

Perhaps we could keep them standing a few more 
years as a museum. Many veterans would love to come 
back to relive old memories of cardboard walls and creak
ing halls. VVe could make a few bucks on the side by 
renting them for location shots for old war movies, al
though from the conditions they resemble post-war Ger
many more than wartime U.S. 

We salute you, old Temporaries. We hope your next 
twenty years on campus will be as happy as the last. 
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A ceiling with appeal. 

Photos by MARLIN REKOW 

October, 19S7 
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A porch with quaint charm. 

The stairs are a study in texture. 
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''Unless You're Ambitious, Flexible, Creati1re, lmaginati1re, etc@'' 
If you rebel at the idea of being dropped into a pro

fessional slot, you're our kind of person. 
We need competent, imaginative, flexible individ

uals. Because we're that kind of company. We 
encourage our people to take risks, to find novel
even off-beat-approaches to 
technical, managerial and 
marketing problems. We 
believe that only a bold, 
creative staff can con
tribute to the continued 
growth of a corporation 
that is already bold and 
creative. 

Maybe that's why Chemical Week 
magazine, in awarding us the Kirk
patrick Award for Management 
Achievement, titled the arti
cle "Portrait of a Win-
ner." And wrote 
"Keys to Celanese 
Corporation's vic
tory: an alert, ag
gressive manage
ment team, explicit 
planning and well
defined roles." 

October. 1967 

If you have a professional degree in chemistry, 
chemical, mechanical or industrial engineering, 
physics or marketing, Celanese has a lot to offer you. 

Frankly, we also expect a lot. But 
the rewards are based on perform· 

ance. Not on how old you are or 
how long you've been with us. By 

the same token, we do not have 
formal training programs. We 
do have a very deep interest 
in giving you as much respon

sibility, and in pushing you 
along just as fast and far 

as you can go. 
If this sounds 

good to you, discuss 
us with your faculty 
and placement of
ficer. And see our 

representative when 
he is on your campus. 

Or write to: John B. 
Kuhn, Manager of University Recruit
ment, Celanese Corporation, 522 
Fifth Avenue, New York, N.Y.10036. 

an equal opportunity employer 

CELANESE 

25 



26 

Opportunity 
has many faces 

at Boeing 

1. Supersonic Transport. Boeing has won 
the design competition for America's 
supersonic transport. The Boeing design 
features a variable-sweep wing, titanium 
structure and other new concepts and 
innovations. 

2. NASA Apollo/Saturn V. America's 
moon rocket is the largest, most powerful 
in the free world. It is moved on a trans
porter as big as a baseball diamond. 
Boeing builds first stage booster, generat
ing thrust equivalent to 160 million hp. 

3. Boeing 747. The 747 is the largest air
plane ever designed for commercial service. 
It will carry from 350 to 490 passengers 
and be the first jet with promenade-deck 
roominess, staterooms, lounges. 

4. USAF IVHnuteman H. Compact, quick
firing Minuteman missiles are stored in 
blast-resistant underground silos ready 
for launching. Boeing is weapon system 
integrator on Minuteman program. 

5. Boeing/Vertol Helicopter. Twin turbine 
Boeing/Vertol helicopters are now in mili
tary or commercial service in the U.S. and 
many parts of the world. Two of the 
largest helicopter programs in the free 
world are under way at Boeing. 

6. Boeing 737. America's newest, most 
advanced short-range jet will provide more 
head and shoulder room than any other 
comparable jet. It will carry up to 113 
passengers, cruise at 580 mph, operate 
from shorter runways. 

7. NASA Lunar Orbiter. First U.S. space
craft to orbit the moon, to photograph 
earth from the moon and to photograph 
far side of moon. The Orbiter, designed 
and built by Boeing, has already sent back 
more moon information than had been 
learned in past 50 years. 

8. USN PGH (Patrol Gunboat-Hydrofoil). 
Designed and being built by Boeing, this 
seacraft will be first powered by water-jet 
for U.S. Navy. Boeing's hydrodynamic 
research facilities include system which 
can test watercraft shapes at actual speeds 
up to 100 knots. 

9. USAF SRAM. New U.S. Air Force 
short-range attack missile, now being 
designed and developed by Boeing, is a 
supersonic air-to-ground missile with 
nuclear capability. Boeing also will serve 
as system integration and test contractor. 

These are some of the challenging 
aerospace programs at Boeing that can 
provide you with a dynamic career 
growth environment. 

You may begin your career in applied 
research, design, test, manufacturing, 
service or facilities engineering, computer 
technology, or administration. You may 
become part of a Boeing program-in
being, or be assigned to a pioneering new 
project. 

Further, if you desire an advanced 
degree and qualify, Boeing will help you 
financially with its Graduate Study 
Program at leading universities near 
company facilities. 

See your college placement office or 
write directly to: Mr. T. J. Johnston, The 
Boeing Company, P.O. Box 3707, Seattle, 
Washington 98124. Boeing is an equal 
opportunity employer. 

DIVISIONS: COMMERCIAL AIRPLANE • SPACE • VERTOL 
MISSILE & INFORMATION SYSTEMS • WICHITA 

ALSO, BOEING SCIENTIFIC RESEARCH LABORATORIES 
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SOME STAFF HINTS FOR YOUR 

by BOB KLEPINSKI 

Our University is fast losing its tra
ditions and the symbols of the old 
college life. With these customs we 
have seen the passing of the old fresh
man stereotype. The farm boy wan
dering aimlessly in his little beanie 
is, thankfully, as rare as the wise so
phisticated senior. About all that re
mains of the tradition of the freshman 
is his naivete. This inexperience shows 
less in comments like, "Gee, I saw a 
couple necking on the mall," than in 
the picture of a freshman waiting on 
the curb for a "Don't Walk" sign to 
change. His lack of sophistication is 
shown in a stTange phenomenon; he 
obeys rules. By the time he reaches 
the end of his first year he has con
cluded, rightfully, that no one, from 
the top to the bottom, at the Uni
versity knows what is going on. At 
this time the rules begin to mean 
less and he assembles a personal code 
of behavior which usually is based on 
flagrant disregard for the preachings 
of the bureaucracy. 

In this period of adjustment, how
ever, the animal under observation is 
found to believe and trust those he 
assumes have authority. These op
pressed people try to follow the paths 
presented by the bulletins, manuals 
and manifestos which are laid on their 
expectant hands. Some will attend all 
the seminars, convocations and hap
penings during Welcome vVeek and 
orientation before they realize that 
attendance is not compulsory under 
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threat of expulsion. In order to begin 
your march to sanity under, around 
and about the rules of the University 
we would like to offer some hints to 
use as your base for rebellion. Please 
do not interpret these as pearls of 
wisdom magnanimously granted to 
the freshmen by supercilious upper
classmen. You may or may not agree 
with them after your first year in the 
Big House, but they will provide some 
starting ideas. 

Your first confrontation with the 
system will probably be at registra
tion. The frush·ations encountered 
here are a severe test which will de
cide whether you will continue your 
education or attempt an army career. 
Fina,ls may be nerve-wracking but 
they are frivolous compared to argu
ing with office help. Start early on 
your journey. You will be granted a 
registration time. Do as much as pos
sible before this time. Pick up your 
registration materials early. Fill out 
your program. Have your signed copy 
of your one-year plan. If your sched
ule agrees with the plan just print 
the advisor's name. If it does not agree 
you must get your advisor's signature. 
Go to the department office next and 
have the program card stamped. This 
is the step most often forgotten. Your 
next step is the timed one. Arrive at 
El36 early and get in line so that 
you will arrive at the desk when it 
is time for you to register. Sort out 
the cards you must sign in order to 

get into class. Keep these and turn 
the rest in at the IT window in Mor
rill Hall. Try mailing your fees with 
the envelopes available at the Bursar's 
window. They will mail you your 
fee statement. All the offices are 
closed between 12:00 and 1:00. If it 
is nearing twelve you can forget about 
standing in line. It is not pleasant 
to see the window slide shut in your 
face. 

BURSAR 

As a general motto you should re
member that there is always a way 
around the system. Try to meet the 
people in the offices. They control 
the administration of rules and they'll 
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determine your future at the Univer
sity. A friend in the office is inval
uable. No matter how frustrating our 
life here is, keep reminding yourself 
that you can beat the system. 

When you register do not fill out 
the religious survey card unless you 
want a visit from your local solicitor. 
If you intend to involve yourself in 
the organization of the club your 
chosen religion runs on campus this 
is a good way to meet a member. 
Otherwise you will not enjoy being 
approached for funds. Do not jok
ingly fill out the card with an .imagin
ary religion, because, no matter how 
far out the name you pick may be, 
there will probably be such an or
ganization on this campus. If you 
fool around you may receive a visit 
from the campus representative of the 
Union of Sun Worshippers or some
thing. 

Those who are lucky enough not 
to live in the dorms have a chance 
to meet the folks at the housing serv
ice. They are interested in protect
ing you from landlords, police, etc. 
Do not fill out any form stating what 
type of accommodations you have. If 
they know you are in an apartment 
with room for a party they are re
quired to ask for a parents' permis
sion slip. They don't have time to 
cover all students so they concentrate 
on apartment dwellers. It will be 
worth your time to talk to them about 
how to avoid landlord trouble, but 
avoid this permission nonsense. They 
have a lot of gems of knowledge that 
are very close to your interests. For 
instance, the local morals laws have 
quirks that allow the landlady and 
police to arrest any woman as a pros
titute if she is alone in a room with 
a man. These bits are worth know
ing. 

Commuters seem to have two major 
interests in the institution in which 
they matriculate, where to park and 
where to study. For the parking prob
lem we can offer no quick solution. 
Campus planners have already dedi
cated so much time to lengthy studies 
that it's hardly worth the print it takes 
to say the problem is insoluble. Try 
forming a car pool because you have 
a better chance at finding a place in 
the car pool lot than in the others. 
If necessary, pick up hitchhikers, pe
destrians, vagrants or anybody else 
who will ride as far as the car pool 
lot with you. You have to have three 
in the car to get in. If you need a 
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spot for a short time park behind the 
Engineering buildings in the court. 
Avoid the chained contract stalls. At 
night this lot is fairly safe. If you 
are worried about a ticket, back up 
to the loading ramp and open your 
trunk. For realism you can go as far 
as to carry a cardboard box back 
with you so the campus cop will 
believe this bad story. 

While you are on campus the Uni
versity Police are your enemies. Hate 
them, satirize them, or anything else. 
However, once the situation includes 
city police, landlords or anyone else 
off campus they are your best friends. 
If you have trouble with a party or 
with neighbors, call a campus cop. 
They can protect you and avoid em
barrassment. 

When looking for study space on 
campus the quality most sought is 
silence. The place to find it is the 
library. The room next to the Engi
neering Bookstore is noisy, especially 
around lunch time. Look for the study 
space listing in the Technolog. The 
Tech Commission compiles them and 
distributes them early each quarter. 

When you purchase books, think 
about where the profits are going. At 
the University Bookstores some of it 
goes back to the U and to scholar
ships. If you insist on trying the 
private enterprise method check the 
prices at the local predatory shops. 
Remember that the title Co-op has 
nothing to do with the idea of coop
eratives. It is a profit making, pri
vate enterprise. When you sell books, 
sell them to the U. You will receive 
75% rather than what the owner thinks 
it is worth. 

When you attend your first classes, 
especially your first physics lecture in 
a model of Hollywood Bow I, you will 
be tempted to sit in the back. Don't!! 
If you sit in the front you can ask 
questions and the prof will learn to 
recognize your face. Nobody who sits 
in the back has a right to complain 
about lack of personal relationships 

with profs. If you lack the incentive 
to move down to the front, don't 
claim that the prof has a lack of 
interest in you. If you pick a seat 
near the front, get a few friends to
gether and sit in a certain section 
of seats every day. You will find that 
the seating arrangement will remain 
fairly constant. Perhaps this tells us 
something about humans seeking se
curity. Once you occupy your seat 
regularly there is a tacit contract 
under which no one but an outsider 
would dare usurp your position. 

Sometime you will have to learn 
how to milk a machine. After you 
have given it a dime there is a dis
tinct chance that it will not want to 
give back the goods. The first reac
tion is to kick the machine. This 
will do no good but it will relieve the 
initial tension and frustration. Next 
you must strike it with the hand. 
Form a fist and strike with a back 
hand blow. Attack just below the 
coin slot. Use the fleshy pad at the 
base of the fist. With this attack your 
possibility of injury is greatly reduced 
and you can still apply considerable 
force. This has a chance of success 
very slightly higher than the kick 
method, which is useless. However, 
if you use correct form, any passer-by 
will be able to tell you are a con
noisseur of machine care. After all 
these fail, read the little sign that 
tells you where to find your dime in 
Morrill Hall. 

When spring breaks out, just when 
you think it never will, a new life 
begins here. People actually start to 
enjoy being outdoors and you'll have 
to compete for a section of grass. The 
first danger to avoid is the threat of 
a head knock by a softball, football 
or a frisbee. To avoid the games, 
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try a secluded secton of the grass 
between Union Street and the Ex
perimental Engineering Building. To 
watch people, or to be watched, there 
is no substitute for the mall. 

With the pleasures of spring will 
come the plague of the IT Week but
ton salesman. If you have ever been 
antagonized by an encyclopedia or 
vacuum cleaner salesman you have 
had a slight taste of what the greedy 
horde is like. It is easiest to buy a 
button early just to save the agony of 
being continually badgered. In case 
you do succumb to their threats and 
pleas, you don't have to wear the 
button openly. Hide it behind your 
lapel and flash it whenever one of 
the vultures swoops down on you. 
The time to wear it is at the picnic 
where you need it to eat. Be sure 
you get in line before the food is 
cold or gone. When you are making 
that all-important effort at finding 
food be sure you are in the correct 
line. Many bitter frosh are almost 
starved when they reach the front of 
the line, only to find that they are 
waiting to kiss the blarney stone with 
the seniors. 

Despite the old Scotsman jokes, no 
group has ever been found that can 
hold on to cash as tightly as students. 
There are two basic economic tenets 
that students follow when considering 
cash; get as much as possible and 
spend as little as possible. To ac
complish the first the logical step is 
to go to the student employment serv
ice at Wulling Hall. They can find 
jobs to fit a student's schedule. Look 
at their selection of campus jobs. 
You'll save money and time by not 
traveling far to work. 

When you consider your budget the 
probable result will be that you will 
spend plenty on the necessities like 
records, clothes, dates and beer. Yon 
can economize on the luxuries such 
as food. Inevitably you will be drawn 
to the ugly gutbomb shops. McDon
ald's and the Red Barn are acceptable 
in the fine greasy tradition of this type 
of joint. The Quarterback Club de
parts from the old cooking style and 
the burgers get a charcoal taste. Try 
it once to see if you like the style. 
All of these are cheapcheapcheap. 

The Best Steak House can provide 
a meal which is more solid and sub
stantial. It· still makes it within the 
student price range. For breakfast 
there is but one aesthetic choice. 
Nothing can compare to a fine break-
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fast eaten while looking across the 
counter at a greasy T-shirt in Al's 
Breakfast in Dinkeytown. Sunday 
morning at Al's with two sunny, hash 
browns, sausage and bad jokes makes 
getting out of bed worthwhile. If you 
are a connoisseur try the omelets or 
eggs Benedict. 

The area abounds in Italian and 
pseudo-Italian restaurants. The pizza 
runs the gamut of styles. Campus 
Pizza has the traditional greasy type. 
Vescio's has great salads and a num
ber of good dishes like lasagna, but 
don't eat the pizza. It's the wet crust 
type. Down the street at Valli's you 
can find a crisper crust and hot fill
ings. There is also jazz on weekends. 
Mama Rosa's has pizza of small di
ameter, gargantuan thickness and fine 
taste. It also manages a little more 
atmosphere than the formica counter
top, modern shops. Sammy D's is 
something of a rarity, an Italian rest
aurant without pizza. The lasagna 
and mostaccioli are great in this tiny 
family shop. The sandwiches are ac
tually thick. Put some opera on the 
juke box for atmosphere. 

Try the Tokyo for foreign food 
that you can afford. This Japanese 
spot has only a counter and three 
tiny tables but the chicken teriyaki 
and shrimp tempura are worth wait
ing for if the seats are full. 

Date events on campus can pro
vide plenty of inexpensive entertain
ment if you look carefully. The best 

bargains are in sports. Golfing and 
skating are great cheap dates. The 
pool hall and bowling alleys at Coff
man are a better deal than commer
cial establishments. The best bargain 
is the free co-ed sports night at Cook 
Hall, especially the swimming. 

The flicks in the area fit the stu
dent tastes. The U Film Society and 
the Newman Film Society feature for
eign and classic American flicks. They 
also provide a chance to see an oc
casional Roadrunner cartoon, a rare 
treat. In spring the free blanket mov
ies provide soft evenings in the grass. 
The flicks are old and not very good, 
but, if you have a good blanket and 
enjoyable companionship, who cares? 
· When you finally tire of going 

downtown to sweet Doris Day flicks, 
try a play. Scott Hall is the nearest. 
Most students spend four years at the 
U without entering this building and 
they miss quite a lot. Guthrie Theater 
sells student tickets for $1.50. Get 
there soon because the season ends 
in late autumn. Dudley Riggs' coffee 
house features topical revues and will 
give you a lot of laughs for your 
money. All of these help break up 
the monotony of a steady diet of films. 

As you venture out into the cold 
cruel world of a Minnesota winter 
remember to talk to as many people 
as possible. A few good friendships 
and many acquaintances will develop 
which will help you through this idio
tic place. [] 

"You say you finished registration on the third day of final week, 
took six courses you didn''t need, changed colleges twice, tripped and 
fell over the guard rail on the Washington Ave. bridge while en route 
to a West Bank midquarter that you eventually failed, can't decide 
between pharmacology and agricultural engineering, and have been 
vaccinated twice for the same disease at the health service, and you 
want to see a counselor. Look fella, come back when you've got 
some real problems." 
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A multitude of careers, in fact. And we'd like 
to discuss them with you. So you 'II have a bet
ter idea of what a Bell System engineering 
career is all about. we'd like to send you a 
copy of "Communications-a challenging 
future for you." 

Then later a member of the Bell System Re-

NAME 

ADDRESS 

COLLEGE 

cruiting team will get in touch with you to talk 
about the whys, whats and wherefores of a 
Bell System engineering career. 

Send to: College Employment Supervisor. 
American Telephone and Telegraph Co., 195 
Broadway, Room 2116A, New 
York, New York 10007. 

MAJOR 

PHONE NO. PREFERRED LOCATION U.S.A. 
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Rubber Rotor 
A tough, moldable silicone rubber has enabled The 

Boeing Company to make use of an unusual tooling tech
nique in manufacturing advanced geometry design rotor 
blades for a developmental rotary wing aircraft. 

General Electric RTV-630 silicone rubber is being used 
here to make hollow cores or mandrels for the forming 
of 27-foot rotary wings that will help the developmental 
aircraft attain greater altitudes while carrying an in
creased payload. 

According to Boeing engineers, GE RTV-630 was 
selected for this tooling application because of its tough
ness and ability to be quickly and easily molded. They 

report that RTV-630 has repeatedly withstood o~erating 
temperatures and pressures without any sign of weak
ening, and that «the overall limits of the material really 
haven't been approached". 

After blending in a nearby vacuum chamber, the sili
cone rubber is poured into plaster casts for molding. 
Both the cast and the core inserts are coated with wax 
for easy release of the cured mandrel. 

The finished part formed from the silicone rubber man
drel is a hollow, 27 foot, c-shaped spar of fiberglass that 
serves as the leading edge of the rotary wing. Open at 
the back, the spar is filled with an aluminum honeycomb 
core and sealed to complete the wing. 

The silicone rubber mandrel is cured in two segments 
-an inboard or root-end section that fits into the rotor 
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hub and a 17-foot outboard section. 
Before starting the actual spar fabrication process, the 

inboard mandrel section is wrapped with a peel-ply 
material that allows easy release from the finished fiber
glass spar. Caul plates are then placed around the man
drel to assure alignment of the two segments. 

Next, air at 100 psi is forced into the hollow center of 
both segments of the silicone rubber mandrel. Because 
of its flexibility, the RTV acts like the bladder of an 
automobile tire innertube, expanding to add further 
strength and uniformity. Although limited by the caul 
plates and subsequent fiberglass wrapping, the RTV-630 
still expands up to 1/ 4-inch. 

As soon as several layers of fiberglass are wound onto 
the peel ply covered silicone rubber mandrel, the partial
ly completed spar and mandrel are then placed in an un
heated autoclave and pressurized at 60 psi to remove 
trapped air and compress the fiberglass wrapping. 

After the remaining layers of fiberglass have been 
wrapped, the spar and mandrel are placed back in the 
autoclave and subjected to temperatures up to 350 F at 
60 psi. The spar and mandrel stay in the autoclave for 
B~ hours, being held at maximum temperature and pres
sure for about 40 minutes. 

The toughness of GE RTV-630 also comes into play 
during release of the silicone rubber mandrel from the 
finished fiberglass spar. The man del is manually pulled 
from the spar, with the peel-ply material aiding in re
lease. 

Sticky Stuff 
Development of an adhesive for removable protective 

tapes which leaves no residue even after exposure to 

.sunlight or long-term application has been announced by 
Avery Products Corporation, San Marino, Calif. 
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This patented pressure sensitive adhesive utilizes a 
formula which resists ultra-violet degradation to a degree 
previously unattainable in self-adhesives. It eliminates 
tape removal and adhesive clean-up problems which 
often occur when rubber-resin coated tapes are exposed 
to sunlight or long in-process delays. 

Protective paper and film tapes for use on aluminum, 
stainless steel, glass and many plastics, are available. 
Products for other applications are in development. 

Jet Set 
The U.S. Air Force's Lockheed-built YF-12A, officially 

the world's fastest aircraft, is seen in flight over the 
rugged desert mountains of the southwestern United 
States. The delta-wing, twin-engine interceptor cruises 

at more than 2000 miles an hour and at altitudes above 
80,000 feet. The titanium aircraft holds eight world 
speed records and the world's sustained altitude record, 
all set in a single day at Edwards Air Force Base in 1965. 
Currently engaged in an interceptor weapons and systems 
test program in flight environments made possible by 
its unique speed and altitude capabilities, the YF-12A 
was the world's first airplane to fly at three times the 
speed of sound. It contributed to development of the 
U.S. Air Force's only operational mach 3 aircraft, the 
Lockheed-built SR-71, now in service with the Strategic 
Air Command. 

Just Plane Gross 
The Boeing Company will increase the gross weight of 

its Model 7 47 superjet by 4~~ per cent, or a maximum of 
30,000 pounds ( 13.000 kg), by mid-1971. 

The airplane's basic dimensions (wing span 195 feet; 
overall length 231 feet; tail height 63 feet) will remain 
unchanged. 

M. T. Stamper, vice president and manager of the 
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Commercial Airplane Division's Everett Branch, said 
the gross weight increase permits including in the first 
airplanes many passenger and cargo features originally 
considered optional in the 7 47 design. 

"Boeing and the airlines agree that the 747, because 
of its size, so lends itself to the incorporation of such 
passenger comfort items as lounges and on-board enter
tainment systems that these items should definitely be 
included at the outset,'' Stamper said. 

"This has resulted in the airplane being heavier than 
originally conceived-a problem similarly encountered 
and solved in our earlier jetliners. In order to maintain 
the overall performance of the 747, while accommodating 
these additional weight items, we are undertaking this 
program of certification at higher gross weights and at 
the same time continuing our investigation of all possible 
means of reducing weight within the airplane itself." 

As presently planned, the growth program will be in 
three stages. Beginning in late 1968, five of the superjets 
will commence a year-long program of Boeing and U. S. 
Federal Aviation Administration flight testing leading 
to FAA certification and delivery to the airlines late in 
1969. These airplanes will be certificated at the original 
design gross weight of 680,000 pounds ( 308.500 kg). 

Boeing anticipates that the results of this flight test 
program, together with the extensive structural and 
fatigue test program, which will run concurrently with 
the flight program, will enable the 747 to be re-certifi
cated at a gross takeoff weight of 695,000 pounds 
( 315.252 kg) by June, 1970, and to a 710,000-pound 
( 322.056 kg) gross takeoff weight by mid-1971. 

Element-ary 
A $5,200,000 research program that by 1970 could lead 

to the creation of new super-heavy elements far heavier 
than those naturally occurring on earth was announced 

by Dr. Denis M. Robinson, President of High Voltage 
Engineering Corporation. 

Planning is already underway for a step-by-step pro
gram of experiments that could lead to uranium fusion 
and firmly establish the U.S. as undisputed leader in 
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transuranium research. 
Cornerstone of the program will be a new 16 MV 

Tandem Van de Graaff particle accelerator. Designated 
the "XTU", this accelerator will be coupled with the 
pictured existing 12 MV Tandem Van de Graaff machine 
to produce heavy ions at energies never before attainable. 
Construction of the 81-foot, 200-ton XTU machine will 
get underway immediately at Burlington, Massachusetts. 

The first eleven man-made elements beyond uranium 
in the periodic table were discovered and named by 
American scientists but the twelfth, Element-104, was 
recently created by Russian scientists using a cyclotron 
at the Joint Institute for Nuclear Research, Dubna, eighty 
miles from Moscow. The Russians have named this new 
element Khurchatovium and are currently planning to 
build a 300 inch diameter cyclotron to continue their 
search for elements beyond 104, such as 114 and 126, 
which would have a nucleus one-third heavier than 
uranium. 

Dr. Robinson said that by 1970, experiments which 
could lead to the creation and identification of new 
super-heavy elements will be underway at the Burling
ton facility. "No one knows", he said, "what new element 
or physical process will be revealed; that is why it is so 
exciting; that is why it must be tried!" He added, "we are 
continuing the plans made by Dr. Robert J. Van de 
Graaff before he died last January, for the first controlled 
collision of two uranium nuclei-the ultimate nuclear 
reaction between naturally-occurring elements. Before 
this time, no accelerator has been able to propel uranium 
ions to the energy of 1.3 BeV which is needed for this re
action." 

Racing Pulse 

A new family of lasers that have both the extremely 
high output power of a giant pulse ruby laser and the 
very small beam divergence of a gas laser has been 
reported by scientists of International Business Machines 
Corporation. A wide range of new giant pulse freqen
cies can be generated by the devices. 

The laser system uses an organic photosensitizing dye 
in solution as the active medium. The dye is pumped 
by a giant-pulse ruby laser. Because the dye solution 
.js of much higher optical quality than the crystal in a 
ruby laser, the output of the dye laser has the extremely 
high spatial coherence previously available only in gas 
lasers. 

The small beam divergence of the new laser is of 
potential interest for a variety of giant pulse laser appli
cations, such as long-range laser radars and range finders. 

Bridging the Gap 

The world's first aluminum arch pedestrian bridge now 
graces the main artery leading to the heart of Pontiac, 
Mich., an automobile manufacturing center 15 miles 
north of Detroit. 

Spanning 100 feet in a graceful arc which rises nearly 
28 feet above a four-lane highway, it provides a clear 
span of 60 feet, with a clearance of 16 feet. 

Completely enclosed with aluminum chain-link fence 
for the safety of traffic passing below, the light green 
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paneled bridge is a foot wider than traditional bridges 
and incorporates landings halfway up the stairs two to 
three times larger than normally used. 

The main arches are 18-inch wide-flange aluminum 
beams constructed by welding two nine-inch extruded T 
sections which were supplied by the Grand Rapids, 
Mich., plant of Reynolds Metals Company. Reynolds 
also supplied design and engineering assistance. 

These beams are believed to be the largest aluminum 
structurals ever bent. They weigh 1m~ pounds per foot, 
giving the bTidge a total weight of seven tons as corn
pared to the 177~ tons required for traditional iron and 
steel bridges. The structurals are about one-fiftieth the 
weight of concrete construction. 

Prominent in the specifications laid down by Pontiac 
officials were safety considerations for pedestrian traffic 
on the bridge and vehicular traffic below, freedom from 
maintenance costs, and aesthetic appeal to give visitors 
a pleasing impTession as they enter the city. 

Partly Fluid 

A 15-gate fluidic system that counts small, lightweight, 
moving parts is examined by a Corning engineer. The 
system, built as fluidic design exercise, uses back-pressure 
techniques to sense the presence of parts moving from a 

vibratory feeder to containers. Pressure rise and fall is 
detected by a NOR gate which provides pulses to a 
binary counting system. 
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Agriculture Cosmetics 

Animal Health 

Fibers and Textiles Petroleum 

We make over 2,500 chemical products that various 
industries use to make better consumer products. 
There are 13,000 of us working together-1,500 in 
research alone. Whether you are interested in re
search, engineering, production or marketing we 
have work for you that will test your talents. You 
can progress in responsibility as fast as you 

Interview Date: October 16-17 

Plastics Automotive 

Water Treatment 

leather Foods 

demonstrate your capabilities. We are looking for 
people now who will be our management leaders in 
a few years. If you are ambitious, willing to work 
hard and are a graduate in an engineering disci
pline, we would like to talk with you-we could 
both benefit. Be sure to arrange an interview when 
our representative visits your campus. 

PHILADELPHIA, PENNSYLVANIA 19105 

October. 196'7 
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SYMBOL DEPLETION 

We've almost lost a good word, and we hate to see it go. 

The movie industry may feel the same way about words such as colossal, 
gigantic, sensational and history-making. They're good words- good sym
bols. But they've been overused, and we tend to pay them little heed. Their 
effectiveness as symbols is being depleted. 

One of our own problems is with the word "opportunity." It's suffering sym
bol depletion, too. It's passed over with scant notice in an advertisement. 
It's been used too much and too loosely. 

This bothers us because we still like to talk about opportunity. A position 
at Collins holds great potential. Potential for involvement in designing 
and producing some of the most important communication systems in 
the world. Potential for progressive advancement in responsibility and 
income. Unsurpassed potential for pride-in-product. 

That's opportunity. 

And we wish we could use the word more often. 

Collins representatives will visit your campus this year. Contact your 
College Placement Office for details. 

COMMUNICATION I COMPUTATION I CONTROL 

An equal opportunity employer. 
COLLINS 

COLLINS RADIO COMPANY I DALLAS, TEXAS " CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bangkok • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington 
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THE 

October. 1967' 

INNES TA TECHN L G'S FIRST ANNUAL 

1. Original Science Fiction 
2. 2000-3500 words in length 
3. It must be neatly typed and double spaced. 
4. The prize for the winning entry will be twenty-five ( 25) dollars. 
5. Manuscripts are due December 1, 1967. 
6. Manuscripts must be handed in in person in Room 2 Mechanical Engineering. 
7. The winning entry will be published in the January 1968 issue of the Technolog. 
8. Competition is limited to the undergraduate students of the University of Minne

sota. 
9. Staff members of the Technolog are not eligible. 

10. All submitted manuscripts will become property of the Minnesota Technolog. 
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will a job with 
LTV Aerospace 

make you more exciting, 
sought after, 

healthy, wealt 

Why shouldn't you enjoy the good 
things of life when you're out to 
conquer the universe? Sound 
far fetched? It's not. 0 Your 
first job with LTV Aerospac 
sets you on a path that c 
lead you almost anywh 
you want to go. 0 
Aerospace Corporat 
makes products, of 
0 The A-7- F-8- G 
Goat - MACV - L 

prime subcontract 
turals for the 7 4 7 
the SST. That's a 
Design, develo 
and production 

space- in ocean sciences 
ground vehicles - missile s 

and wise? 

commercial aircraft, V/STOL- ~a.uLuv.L~.;;,,._ 

vehicular activity research and development. 

today's spheres of action at LTV 
Aerospace. They are the fron
tiers of tomorrow. 0 A repre

sentative of LTV Aerospace 
Corporation will visit your 
campus soon. Talk to him. 
Talk specifics about pro
grams, assignments, 
duties, salaries. Then, 
talk futures. Ask ques
tions about where your 
first job can take you. 
0 He'll have answers 
for you, and they 
won't be vague gen
eralities. He'll show 
you where LTV 

Aerospace Corpora
tion is heading in the 
total environmental ad

venture, and how you fit 
in. 0 You could find your

self getting pretty excited 
about it. And that's a darned 

good way to feel about your first 
. 0 See your Placement Office for 

terview date or write College Relations 
LTV Aerospace Corporation, P. 0. Box 5907, 

Dallas, Texas 75222. An equal opportunity employer. 

A SUBSIDIARY C>F l-ING- 'TEI\AC:O- VC>UGiii-IT, /,...,C. OAL..L-AS 

MISSILES AND SPACE DIVISION ·VOUGHT AERONAUTICS DIVISION· KENTRON HAWAII. LTD. ·RANGE SYSTEMS DIVISION 
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Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems fortran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

October, 196'1 

r--------------------------, 
I Mr. Harley Petterson 
I 
I 
I 
I 
I 

AiResearch Manufacturing Company 
Division of The Garrett Corporation 
402 S. 36th Street, Phoenix, Arizona 85034 

I Name __________________________________ ___ 

I 1 Home Address ____________________________ _ 

l City _____________ State ______ Zip __ _ 

1 College or university ___________________ _ 

: Degree: D BS D MS D PhD Graduation date __ 

I I am interested in the field of: I am interested in this type of 
1 D Turbomachinery work: 
I D Pneumatic, hydraulic, and D Preliminary design 

I 
mechanical control systems D Mechanical design I 

D Development 
I D Testing I 

L~-------------------------J 
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about everything. Engineers, on the 
other hand, are more often thought 
of as starting out with considerable 
knowledge covering a limited field, 
embarked on a career of learning 
more and more about less and less 
until they finally succeed in knowing 
everything about nothing. The 
thought occurs that perhaps these 
gentlemen could profit by mutual 
contact. 

There is a large and rapidly grow
ing segment of industry where the 
sales effort is characterized by good 
engineering. In the engineered pro
ducts and the systems selling effort, 
one of the most valuable tools used 
to secure orders is the solving of 
customer problems by engineering 
salesmen. A purely good engineer 
might solve a customer's problem 
without securing an adequate order, 
a sales oriented engineer might solve 
the same problem and secure an order 
for equipment, and a business ori
ented sales engineer would probably 
secure a reasonable order for equip
ment which solved the customer's 
problem at a profit to the salesman's 
company. 

From this example, one might easily 
deduce that an engineer making his 
career in sales and marketing can ob
viously benefit from his engineering 
competence, but would also require 
some interest in people and their 
problems and some knowledge of 
basic business with its cost and profit 
problems. In addition to direct sales 
participation, there are many needs 
for engineering talents in the market
ing areas of industrial enterprises. 
The definition of new products is one 
of the most important factors in the 
medium and long range growth of any 
company. The development of new 
markets, new products for existing 
and new markets and the application 
of new techniques to both can be 
powerful tools in the marketing area 
of any company. These activities make 
excellent careers for skillful engineers 
who have not limited their interest to 
the pure technology of their profes
sion. 

Most of the useful programs within 
an industrial company are the results 
of team effort rather than individual 
achievement. The engineering areas 
contributing to such a program can 
include sales and marketing as just 
discussed, research and development, 
product design, manufacturing engi
neering, and systems or application 
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engineering if the nature of the busi
ness requires it. Each of these fields 
may be populated by skilled indi
viduals with narrow spheres of in
terest, each doing a quite competent 
job in his own area. It should be 
noted however, that the success of 
any one concerned with such a pro
gram is vitally related to the success 
of the entire program. It is of little 
comfort to know that one's specialty 
has been well performed on a general 
endeavor which has resulted in com
mercial failure. It is unfortunately 
also true that the rewards of such 
efforts can be far more generous when 
the total program is successful. How
ever, since this is a fact of life, it be
hooves each of the engineering specia
lists to have some concern and com
prehension of the activities involved 
in other phases of the program. It is 
also rather generally found that when 
a such diverse interest and under
standing pervades these programs the 
communications difficulties between 
various groups are minimized. Many 
of the delays, foul-ups and dropped 
balls which plague large complex pro
grams are directly traceable to lack of 
communication or lack of fully un
derstood communications. One pos
sible remedy is the encouragement of 
inter-departmental involvement. 

Production Engineering 
The production departments of 

modern industrial enterprises use a 
higher percentage of engineering than 
ever before. The well known emphasis 
on mass production and its specialized 
tooling seems to be undergoing a 
change in the direction of greater flexi
bility. The buyers of goods have be
come sensitized to the presence of 
many options, the chronic styling 
changes, and the basic improvements 
in devices which come at an even 
faster rate as the world's technologies 
expand. To be efficient, the produc
tion facility must therefore be design
ed not only to produce its prime cur
rent product at reasonably high ef
ficiency, but also to adapt quickly and 
cheaply to modifications of the prod
uct, multiple variations of seemingly 
trivial features and rapid switching 
from one product to another with 
minimum disturbance to production. 

Engineers in almost any field must 
be deeply concerned with the eco
nomics of their industries. Almost 
without exception, all industrial activi
ties are in close competition, either 

with direct competitors or with some 
other potentially more desirable ap
proach to the same ultimate result. 
One of the important costs of any 
industrial enterprise is the cost of 
money tied up in inventory and goods 
in process. In order to retain cu
tomers, it is necessary to be able to 
ship a wide variety of product prompt
ly. This could, of course, be accomp
lished by having an adequate number 
of each model in stock on the shelves 
ready for shipment. In many busi
nesses, such stocking arrangements 
would be prohibitively costly. There 
is of course an alternate approach 
which combines a minimum inventory 
of basic components and the ability 
to rapidly convert these components 
into any one of the company's prod
ucts within an acceptably short period 
of time. Good engineering applied to 
production processes, materials hand
ling, inventory control, machine load
ing, and many other facets of pro
duction can greatly reduce the amount 
of material which must be retained 
in more or less dead storage when 
such planning is not adequately done. 

Even the tools of industrial engi
neering have changed materially in 
the last few years. This group is one 
of the prime users of the vast array 
of hardware for automation. Some of 
the more obvious items include tape 
controlled machinery and digital com
puters used both for planning pur
poses and in some cases as a real 
time direct connection to plant proc
essing. 

Industrial Design 

Engineering 
The field of industrial design has 

been considered by some as more of 
an art than science. If its chief objec
tive is the cosmetic treatment of the 
exterior of consumer products, this 
label may be somewhat justified. Cur
rent thinking in this field, however, 
goes far beneath the superficial 
aspects of product design. Almost all 
products are designed to operate in 
conjunction with people. There are 
many critical examples of the inter
face between machinery and people, 
and at these points design skill may 
be an important factor in the success 
of the product line. In the consumer 
field, the controls and information dis
play for an automobile, a washing 
machine or a television set can strong
ly influence the success of the product. 
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Even greater importance is placed on 
the interface between man and his 
mechanisms in the areas of machine 
tools and rapidly growing information 
and control systems. A good indus
trial design engineer can make sure 
that the intrinsic merit of any machine 
or system is not crippled by its incom
patability with the people who must 
use it. 

Research and Development 

Engineering 
The typical engineer has for many 

years been most at home in industrial 
research and development. With 
some notable exceptions, industrial 
research and development emphasizes 
development and minimizes research. 
Good development engineers usually 
have a few qualities in common. The 
best of them all seem to be rather 
ingenious and vitally interested in 
what they are doing. Most of them 
spend a considerable amount of time 
thinking about what a potential user 
probably needs, which is not always 
necessarily what someone says he 
wants. Many a good development en
gineer seems to be in a rather frantic 
hurry, which perhaps reflects his con
sciousness of large numbers of things 
needing doing and the relatively short 
life of products based on rapidly de
veloping technologies. Good develop
ment engineers frequently take a 
somewhat paternal interest in the 
products they develop and follow 
their progress through other phases of 
engineering, production, sales and 
customer acceptance, thereby improv
ing the success probability for their 
next product development. 

Sales and Marketing 

Engineering 
The salesman has traditionally oc

cupied a special niche in most indus
trial enterprises. This is perhaps as 
it should be for without an order no 
industrial enterprise has anything else 
with which to occupy itself. A carica
ture of a salesman of some years back 
would have depicted an uninhibited 
extrovert endowed with boundless 
energy, great charm and hardly any 
moral scruples. Such a picture was 
probably never accurate and in to
day's industrial selling the likenesses 
are not recognizable. Many industrial 
enterprises require engineering grad-
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uates for their sales work and make 
considerable use of the engineering 
skills. Typically, a salesman repre
sents his company to his customers 
and his customers to his company. A 
salesman might be said to gather to
days orders by selling a customer 
what he wants and tomorrows orders 
by persuading his company to furnish 
new products which the customer 
needs. Engineering salesmen are fre
quently observed improving their 
relations with their customers by find
ing solutions to customers problems 
(presumably utilizing the salesman's 
products). Engineering salesmen are 
also trained observers of new trends 
in industry, new product needs and 
new product opportunities which 
when properly filtered and edited by 
the marketing departments become 
the basis for new product planning. 

Just Plain Engineering 

It would seem from a review of 
the above mentioned engineering op
portunities that a good company 
might be composed entirely of engi
neers in all key positions. This is 
technically a possibility although the 
laws of chance make it somewhat un
likely. Such a company would be 
successful not just because these 
people were all labeled engineers but 
only if they possessed the necessary 
qualities to be successful in their jobs 
and to cooperate with each other as 
an industrial team. An engineering 
education does not by itself deter
mine such qualities as attitude, en
thusiasm, integrity, ingenuity and 
basic intelligence. With a reasonable 
distribution of the necessary basic 
qualities, an engineering education 
can be successfully employed in many 
facets of industrial enterprises and 
will be an almost essential prerequisite 
for some of them. 

It is difficult to measure the traits 
and abilities of engineers. Educational 
grading systems are designed to ac
complish this to whatever degree is 
possible, and although in certain re
spects they are quite successful, there 
are many important attributes of in
dividual engineers not adequately re
flected in the grades they achieve. It 
is quite possible for a relatively run
of-the-mill engineer to make a serious 
study of the technique of achieving 
good grades with a fair degree of suc
cess, while sitting next to him may be 
a b1illiant engineer, totally disinterest-

ed in the grading system, pursuing 
side channels of engineering knowl
edge and perhaps ending up with a 
barely passing mark in many of his 
subjects. It is, of course, important 
to all engineers to place themselves 
in jobs and industries where their 
talents and the needs are reasonably 
matched. Most engineers have some 
private knowledge of their strengths 
and weaknesses which go beyond the 
visible record and with care can se
cure positions where their abilities are 
neither wasted nor over taxed. 

A successful engineering career in 
industry is usually the result of many 
factors including a fair amount of just 
plain luck. Since luck is difficult to 
predetermine, most of us put our ener
gies to work on the factors which can 
be influenced. It is most desirable, 
although not always possible, to have 
a boss who is capable of completely 
understanding the work being done 
and evaluating for himself the degree 
of success or failure. Such a relation
ship is usually easy to secure in the 
beginning phases of engineering, but 
as one progresses, it is more and more 
likely that one's immediate superior 
will be from another field of endeavor 
and with interests more administra
tive than engineering. The ability to 
communicate well with others of vast
ly different backgrounds therefore be
comes more and more significant. 

Perhaps more important than any 
other single factor in the success of 
any industrial venture, such as the 
development of a distinct new product 
or line of products, is the area of 
sponsorship. To have any reasonable 
assurance of success, each major un
dertaking must have at least one 
identifiable, dedicated, enthusiastic 
sponsor. Such a person may be in the 
sales, management, or research and 
development department of a com
pany. He must combine in reasonable 
proportions enthusiasm, confidence, 
the ability to communicate, and a 
complete and obvious dedication to 
the endeavor he is leading. If no such 
person is visible as the obvious cham
pion of a program, its ultimate suc
cess should be seriously questioned. 

If an engineer can bring adequate 
technical skill combined with some 
basic qualities such as enthusiasm, 
ingenuity, and patience, to a position 
which he has chosen with care, his 
chances for a successful and satisfying 
career would be hard to surpass in any 
other profession. [J 
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Cookies and gasoline are but two of the 
products Foxboro instruments help make 
better. We could name lots of others -
clothing, paper, steel, chemicals-all fund
amental to high living standards. 

Our people find the world of process con
trol a rewarding place to live and work, a 
place where individual talent and initiative 
are recognized. 

Professionals like you are finding just the 
opportunities they've been looking for with 

An Equal Opportunity Employer 

Foxboro - a fast growing company in a 
a nondefense industry. 

Talk to your Placement Officer. Look 
through the Foxboro Capabilities Brochure 
in his office . . . then let us tell our story 
in person. Write.: 

Mr. W. W. BROWN 
College Personnel Relations 
The Foxboro Company 
Foxboro, Massachusetts 02035 

® 

Specialists in Process and Energy Control 

OFFICES IN PRINCIPAL CITIES. PLANTS IN U.S.A. " CANADA • MEXICO • ENGLAND • FRANCE .. NETHERLANDS " JAPAN e AUSTRALIA 
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Can there be this kind of excitement in engineering? 
A high-performance car in a four-wheel drift around the first 
turn at Watkins Glen* typifies the excitement of sports car racing .... 
precision machinery and human skill in cool coordination. 

Is it an exaggeration to suggest there should be an analogous 
excitement in your engineering career? In engineering, too, 
professional skill is constantly pitted against variables of 
mathematics, materials and men. And the pace can be fast. 

This is the kind of engineering excitement Xerox can offer you: 
e a strong drive into new areas and new technologies in a 
variety of fields ... imaging, data handling, graphic arts, education 
e a growth pattern stimulating in itself ... total operating revenues 
up from $25 million in 1957 to over $500 Giillion in 1966; research and 
development expenditures, at $45 million in 1966, up 36% over 1965 
e a professional environment and esprit which you have to 
experience to believe 
e both long-range technical aims and day-to-day 
engineering problems on a scale to satisfy any engineer. 

Sound unlikely? Check it out and see. Your degree in Engineering or 
Science can qualify you for some intriguing openings at Xerox, in 
fundamental and applied research, engineering, manufacturing and 
programming. 

See your Placement Director or write to Mr. Roger Vander Ploeg, 
Xerox Corporation, P.O. Box 1995, Rochester, New York 14603. 
An Equal Opportunity Employer (M/F). 

eroxandsee 

*1 hour's drive south of Rochester 



edited by STU NEMO 

With another year we have seen the passing of an
other Log's log staff. Last year's editor almost hung on 
but was ousted in a bloodless coup in early autumn. 
The last word that reached the office said that since 
he no longer had Technolog staff status, Nebraska 
was going to extradite him for induction into their 
navy. 

The reduction of this feature to one page shows 
part of our editor's new philosophy. He's cheap!! 
We're going for more ads with less O·f this useless 
copy to separate the stuff. As a public service, the 
military-industrial complex bought another page of 
ads to cut us down. We were almost required to have 
"Warning! Reading Log's Log may be dangerous to 
your health" stamped on each page. 

We hope this will encourage student protest strong 
enough to convince the Business Manager to release 
more space for copy. We don't claim Joe is cheap, 
but last spring Bob Cratchit quit to get a better paying 
job with some guy named Ebenezer. 

Last month the Como Park Zoo saw the passing of 
Mai-Tai the elephant. She swallowed a rock that pre
vented her from eating. This wasn't what the doctor 
ordered when he said he wanted a Mai-Tai on the 
rocks. When the search began for a replacement, we 
began to wonder what procedure you use to find a new 
elephant. The City Council of St. Paul probably an
nounced a list of items they would purchase on bids 
which read like, "founteen desks, two pick-up trucks, 
an elephant, fifty stop signs ... " You can't just grab 
the want ads and pick up an elephant. 

One curious part of the transaction was that the 
money for the new beast was donated by a group of 
meat packers. The public wasn't told whether Mai-Tai 
went as a trade-in or not. If you smell peanuts in the 
next canned ham you buy, there is probably reason to 
be suspicious. 

October 16-31 
16~Polack couple is married in bathtub in double 

ring ceremony. 
17-St. Paul campus no longer Moo U, becomes part 

of Moos U. 
20'-LeVander sings chorus of 11 Pennies from Hea

ven." 
23-Sweaty Graham Hill makes pit stop for deodor

ant. 
25-Lawyers on the draft board for the General 

Hershey Bar. 
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28-First freshman tries to see his advisor, gets 
May 3 appointment 

31-Halloween-Pranksters tip over Eddy Hall. 
November 1-15 

1-Monkeys at Como Park reject bananas, demand 
oven for peels. 

3-GE stands on toilet, gets high on pot. 
7-Fiftieth Anniversary of the Russian Revolu

tion. Take a Pinko to Lunch Day. 
10---Splinters editor finds a new joke, staff suffers 

three heart attacks. 
11-First Snowstorm of the year. 
12-Snowbound physics prof creates model particle 

accelerator out of second-hand paper clips. 
14-Take a Cannibal to Lunch Day. 
15-Met E distills vodka from granite, gets stoned. 

(J b (J Du 7: sf! 
Room 461 
MIT Student Center 
Cambridge, Mass. 02139 
Gentlemen: 

As an expert in the field of contraception, I am 
revolted by a grossly untrue medical account 
which appears in your April Issue. I quote: 

There was a baby born with the biggest smile 
you ever saw. He was grinning from ear to ear 
and would not stop. Puzzled, the doctor called 
in others to try to find out why the baby wouldn't 
stop smiling. One of the consultants noticed that 
the baby kept his right hand clenched in a fist. 
Prying it open, the doctors were surprised to find 
-The Pill. 

It is awful that you tried to deceive your read
ers with this disgusting medical impossibility. In 
my many years of practice, I have learned that 
it is completely, one hundred percent impossible 
for a baby to be born with a pill in his hand. In
deed, if the pill was present in the womb during 
the gestation period, it is a legitimate medical 
assumption that the baby ate it. 

Please let me impress upon you the need for 
truth. If such an outright lie is ever published 
in your magazine again, be assured that I shall 
notify the Public Relations Board of the Amer
ican Medical Association, which will no doubt 
take harsh legal action. 
Sincerely yours, 
Alan Chapman, M.D., T.B.W. 

The above letter is from the office of the MIT Voo
Doo Humor (?) Magazine. We were about to write a 
biting reply to Dr. Chapman when we found he had 
left town to avoid a shotgun wedding. 
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Casey Forbes 
Water & Sewer Superintendent 
Springdale., Arkansas 
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When new sewers were built in Springdale, Ar
kansas, two years ago, Dickey Coupling Pipe was 
selected by the Water & Sewer Commission. Casey 
Forbes tells why. 

"We aren't a big city and our income from system 
revenues is somewhat limited. We have to be sure 
we invest carefully. To do this, we always consider 
more than initial cost. 

"In the case of our municipal sewers, we considered 
all costs applicable to the project, not just the cost 
of construction but the cost of operation and main
tenance. From past experience, the balance favored 
Dickey pipe. 

"We knew this pipe would last ... that it would 
resist acids that have a tendency to collect in the 

If it's made of clay it's good ••• 
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it's th est." 
system. And, the urethane joint Dickey has prevents 
the entrance of roots because the joints are tight. 
Also, our treatment costs would be held to a mini
mum because we wouldn't be handling ground 
water. We knew from the experience of other com
munities, too, that we could depend on Dickey Cou
pling Pipe. So, it was approved by the Commission." 

Not much to add to what Casey Forbes said ... 
except, use Dickey Coupling Pipe for your sanitary 
sewers. 

sanitary glazed clay pipe 

BIRMINGHAM, ALABAMA • FT. DODGE. IOWA • KANSAS CITY. 
MISSOURI " MERIDIAN, MISSISSIPPI • ST. LOUIS. MISSOURI 
SAN ANTONIO. TEXAS • TEXARKANA. TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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Our work in advanced nuclear energy research re
quires original thinking to develop technology for 
the future. 

Plowshare-
The use of nuclear explosives for peaceful purposes 
is a typical example of one of our long range pro
grams which requires the interaction of many engi
neers and scientists. Practical applications include: 
cratering experiments for use in harbor and canal 
construction or modification; creating large under
ground cavities for extraction and storage of fuel; 
copper ore mining - fracturing of tons of low-grade 
copper ore and its subsequent leaching and precipi
tation as native copper. 

Electronics Engineers -
Design and develop electronic systems necessary 
for assessing the effects of experiments. 

Mechanical Engineers -
Design, develop and install the nuclear explosives 
and the diagnostics equipment to provide seismic 
and shock data. 

Solid State Scientists -
Investigate the structural changes brought about 
by the excessive heat and pressure during a nu
clear explosion so as to correlate the material prop
erties with the history of the material and at the 
same time obtain a better understanding of the 
structure of matter. W.P.=LOCATIONOFEXPLOSIVE 

II.=CAYITY RADIUS 
F,=FRACTURERADIUS 
r,=RADIUS OFDRAIHAGE 
H=HEIGHT DF CHIMNEY 
b=DEPTH OF BURIAl. 

Harbor Excavation. Harbor: 4-200 KT at 800 ft. DOB. Area ~ 180 
acres. Channel 2:: 5-50 KT at 500ft. DOB minimum depth- 50 
ft.MLW. 

5000 
I I I I I 

FEET 
1500 

MEltRS 

GAS RESERVOIR STIMULATION 

Other Long Range Programs at LRL Include: 
radiation effects on the biosphere; development of 
controlled thermonuclear reactions; nuclear weap
ons for national defense; and reactors for power 
in space. 

Additional Opportunities for Engineers: 

Electronics Engineers 
Systems Design & 
Development 

Mechanical Engineers 
R & D Assignments in: 

We will be on campus to interview students in the Sciences 
& Engineering on October 31. 

Instrumentation 
Computer Technology 
Nuclear Effects 
(Field Engineering) 

Advanced Machine 
Design 
Materials Engineering 
Applied Mechanics 
Analytical & Experi
mental Stress Analysis 

=x: A&.~ P e ::E:L c e 
~ a, d.. :I. a, t :I. 0 ::E:L 

=r r'&ebOP&etOP37' 

UNIVERSITY of CALIFORNIA 

Call your placement office for an appointment or write: 
Personnel Department, Lawrence Radiation Laboratory 
University of California, P. 0. Box 808, 80-78 Livermore, 
California 94550 
An Equal Opportunity Employer U.S. Citizenship Required 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
!II Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

October, 1967 

!II Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! !II Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. IIi Write now 
for Clearprint samples, sizes, and prices. 
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Ill 

by JOE SAUSEN 

-vilitas et crudus semper eternam 

He was a rather undersized fresh
man at his first college dance, but 
despite his smallness, he was sure of 
himself in his own way. He walked 
over to a beautiful and over-sophisti
cated sorority girl and said, "Pardon 
me Miss, may I have this dance?" 

She looked down at his small size 
and lack of a fraternity pin and said, 
''I'm sorry, but I never dance with a 
child!" 

The freshman bowed deeply and 
said, "Oh, I'm sorry, I didn't know 
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your condition." 
G G G 

A woman of the world left New 
York for San Paulo to have a good 
time. She attended a carnival and 
danced around the streets at night. 
Next day she went to a bank and 
asked the teller, "Is this 5000 reis?" 

"Yes, Madam," he assured her. 
"Will you give it to me in Amer

ican money?" 
He gave her 57 cents and she stared 

at it for a long time. 

"And I gave him breakfast, too," 
she said angrily. 

G G 4lil 

Love makes the world go 'round, 
but then so does a swallow of tobacco 
juice. 

G il 4lil 

An engineer at a large instrument 
company was looking over drawings 
and specifications for a new instru
ment which had been ordered by one 
of the firm's largest clients. Attached 
to the plans were the coded instruc
tions, "MILTDD-41." Not being fa
miliar with these designations, the 
engineer looked in his technical jour
nals, but was unable to find them. 
Finally, he placed a long distance call 
to the customer. 

"Would you mind telling me what 
MIL TDD-41 means?" he asked. 

"Sure I'll tell you," said the cus
tomer. "It means, 'Make it like the 
damned drawing for once.' " 

il • • 

"You know, dear, this is so heav
enly. You're the first girl I ever 
kissed," he said as he shifted gears 
with his knee. 
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These U.S. Air Force officers are 
getting what they want out of life. 

You can be one of them .. 

What are they doing? They are 
performing a job of importance. 
Hour after hour. Year after year. 
Many of them will serve for 20 or 
more years. The fruitful part of a 
man's life. 

Will yours be fruitful and creative? 
Or just spent? 
You're going to college to do some

thing constructive, important. And 
you can be sure of it, in the U. S. Air 
Force. 

Start now in the Air Force ROTC 
program on your campus. Your Pro
fessor of Aerospace Studies will 
explain the variety of career opportu
nities. Pilot. Navigator. Engineering. 
Science. Administration. 

If you get in on it, you get paid to 
be part of the most exciting techno
logical breakthroughs of all time. 
You'll become a leader, an officer 
in one of America's most vital organi
zations ... the U.S. Air Force. 

You can be part of the Aerospace 
Age when things are most exciting ... 
at the beginning. While you serve 
your country, the whole universe will 
open up to you. 

There's a 2-year Air Force ROTC 
program, and the 4-year program 
has new attractive financial assist
ance provisions. 

Lots of men waste their working 
years. But you don't have to be one 
of them. 

r------------------
UNITED STATES AIR FORCE 
Box A, Dept. OEC-710 
Randolph Air Force Base, Texas 78148 

NAME 
(please print) 

I 
COLLEGE CLASS I 

I 
ADDRESS I 

I 
CITY STATE ZIP I 

L------------------~ 
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Let's Talk 
Aerospace Careers 

October 17 

To talk to a Bendix Instruments and Life 
Support Division representative, sign up 
at your engineering placement office. 

An equal opportunity employe, 

Aerospace 
Products 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

e OFFSET 

e LE'TTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE ST. PAUL, MINN. 55114 
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One of the outstanding properties 
of Malleable Iron Castings 
One of the first considerations in design
ing a metal part is its strength to perform 
a given function. 

In most instances, the second question 
is always how to provide the necessary 
strength ... at the lowest possible fin
ished cost. On both counts, Malleable 
iron castings offer exceptional advan
tages. Here is why: 

Malleable castings are available in two 
general types (ferritic and pearlitic) and 
in 9 ASTM grades that range in tensile 
strength from 50,000 to 100,000 PSI. 
Tensile strength figures represent the 
load at which materials fail. Yield strength 
and fatigue strength are among the more 
important engineering yardsticks. 

Yield strength represents the point at 

which materials exceed the elastic limit. 
Fatigue strength is the greatest stress 
which can be sustained when the load is 
applied repeatedly. As indicated by the 
table below, Malleable has an advantage 
over steel in fatigue strength and yield 
strength when grades of identical tensile 
strength are compared. 

TENSilE YIELD FATIGUE 

1020 Steel 75,000 PSI 48,000 PSI 34,000 PSI 

50007 Pearlitic 75,000 PSI 50,000 PSI 37,000 PSI 
Malleable Iron 

Strength and Cost- Malleable iron has 
been described as providing more strengh 
per dollar than any other metal. There 
are many factors which contribute to this 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 
CLEVELAND, OHIO 44115 

Ev ry y! 

E EER'S B 
Main Engineering 

reputation. Malleable can be cast close 
to finish shape, thereby reducing or elim
inating machining operations. What ma
chining must be done can be accom
plished quickly because Malleable iron is 
the most easily machined of all ferrous 
metals of comparable hardness. 

This is a pearlitic Malleable iron universal 
joint yoke for an automobile. Subjected 
to repeated torque as the car reverses, 
speeds up and slows down, these high 
strength parts have an enviable record 
for reliability and service. One automaker 
reports no warranty claims on this part 
for the past seven years! 

KST RE 
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advertises to the engineering profession 
That we pay well and can afford the best is too obvious to 
belabor. As an inducement to practice your profession for us, 
what more can we offer than money and good working con
ditions? We can offer choice-both at the beginning and later 
on when you have learned more about yourself. Our diversi
fication and pattern of organization make choice feasible. 

move, we show here how results of the work are presented 
to the public. Accompanying comments are from the boss 
engineers. 

Correspondence with a view to joining us should be di
rected to Eastman Kodak Company, Business and Technical 
Personnel Dept., Rochester, N.Y. 14650. 

Some engineers are strongest on theory. We are big enough 
to need that kind. More engineers are intuitive gadgeteers, 
despite a first-class engineering education. We need more of 
that kind. To illustrate a few of the different kinds of systems 
among which, for example, our mechanical engineers can 

An employer that needs mechanical, chemical, and electrical en
gineers for Rochester, N.Y., Kingsport, Tenn., Longview, Tex., 
and Columbia, S.C., and offers equal opportunity to all. A policy 
of promotion from within has long been maintained. 

66 A film emulsion coating ma
chine is unique. It needs consid
erably more delicate adjustments 
than a $250 watch, but it's five 
stories high and a block long. 
There is no other place you can Itt.. 
take a course in how to build ,
them bigger and better, but big
g,er and better they are getting. H 

''Down here at Tennessee Eastman 
(in Kingsport, Tennessee) we me
chanical engineers take over the 
polymers that our chemical engi
neering brethren deliver through 
their pipes and turn them into mir
acle fibers. Then we send out our 
own mechanical engineering patrols 
to where the looms and sewing ma
chines are working, just to make 
sure the ladies don't lose their faith 
in miracles." 

II Aerospace photography, as in our Lunar Orbiter assign
ment, differs in that we push reliability to lengths that 
would be wasteful and ridiculous for other photographic 
systems work.( I 

6 6 With today's volume of demand for medical care, 
mechanical engineers had to put an end to hand
dipping of x-ray film. Our idea of an m.e.'s responsi
bility is big enough to cover not only mechanical 
drive systems but also fluid mechanics (as in recir
culation and temperature control for corrosive pho
tographic solutions), air hydraulics (recirculation 
and temperature control of heated air), industrial de
sign (styling for a medical environment), and plenty 
of interfacing with the electrical circuitry people. 1 1 

{{The simplicity of design in our 
simpler cameras only looks that way. 
The engineer is balancing off the 
stringent demands of light-sensitive 

A!il materials against what millions of 
"iii~ non-technical people the world around 

can afford to pay for the idea that 
good times are picture times. And 
they won't tolerate disappointment any 
more than do buyers of ottr cameras 
and projectors farther up the price 
range, who get fine instruments at a 
lot less than instrttment prices. J J 

''A printing house discovers that our 
brand of photolithographic film cuts 
their costs by requiring fewer make
overs. Why should this be so? You 
might trace it all back to a mechanical 
engineer using our analog computer 
for three-dimensional heat-transfer cal
culations for the polyester casting 
wheel that the film base came from.U 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society~ ~ D 

like beautiful cities 
A technical career at General Electric can put 
you in the position to help beautify our cities. 

Inquisitive minds in research and advance 
development at G.E. are evolving many concepts 
to give our cities a clean, all-electric look. 
Design engineers are translating concepts into 
components and systems, while manufacturing 
engineers are developing the methods and machines 
that bring designs into being as useful products. 

Technical marketing specialists are working with 
electric utilities and city planners to give 
mushrooming urban landscapes like Phoenix, 
Atlanta and Chicago, a bright, all-electric face. 

Urban living has already begun to change as a 
result of the contributions made by General 
Electric engineers and scientists, contributions 
like air and water purification systems, underground 
power equipment to preserve nature's beauty, 
all-electric heating facilities, rapid-transit 
systems, and a hundred more. 

You can help develop new products and concepts, 
new facilities, processes, and manufacturing 
systems, or new applications and markets in 
your technical career with General Electric. 
For more information write: D. E. Irwin, 
Section 699-20, Schenectady, New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





Jobs that just ight change the orld 

Move people through rush hours at 
80 mph. Westinghouse built the experi
mental transit expressway in Pittsburgh. 
And we are building the computerized 
controls for the San Francisco mass
transit system that will be the model for 
others throughout America. We're look
ing for people to help us build equipment 
that will move people as they've never 
been moved before. 

These graduates needed: Engineering, 
Physical Sciences, Social Sciences, En
gineering Administration, Industrial Tech
nology, Business & Liberal Arts. 

Tap the atomwiththecompanythat 
started it all. Westinghouse supplies some 
of the largest nuclear generating plants in 
the world. We are building nuclear rocket 
engines. Our reactors power nuclear sub
marines. But this is only the start. We 
need people for some of the most fas
cinating projects we've ever attempted. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, In
dustrial Engineering, Chemical Engineer
ing, Engineering Mechanics, Marine 
Engineering, Structural Engineering, Ce
ramics, Nuclear Engineering, Materials 
Science, Physical Sciences. 

Desalt the world's oceans 
Westinghouse has 73 water-desalting 
units operating or on order around the 
world. Now we need people to help us 
design and build facilities that can de
salt 150 million gallons a.day-and solve 
some of the toughest water-supply prob
lems we've ever tackled. 

These graduates needed: Electrical En
gineering, Chemical Engineering, Materi
als Science, Physical Sciences, Industrial 
Engineering, Engineering Mechanics, Me
chanical Engineering, Civil Engineering. 

Take a dive and explore the ocean 
20,000 feet down. Westinghouse is devel
oping a fleet of self-propelled undersea 
vehicles. In them we will dive deep, ex
plore, salvage and probably discover 
more than any other single company in 
oceanography. We need adventurers to 
join the quest that has already taken us 
all over the world. 

These graduates needed: Electrical En
gineering, Meehan ical Engineering, 
Chemical Engineering, Materials Science, 
Marine Engineering, Ocean Engineering 
& Science. 

Build a city from scratch-the way a 
city should be built. 

Westinghouse has just purchased an 
embryo city. We're looking for people 
to help us rebuild many of the existing 
cities in America. We can do it-Westing
house now provides more products, sys
tems and services for construction than 
any other single company. 

These graduates needed: Engineering, 
Physical Sciences, Social Sciences, En
gineering Administration, Industrial Tech
nology, Business & Liberal Arts. 

Fly to Mars 
When the first expeditionary vehicle takes 
off, Westinghouse will be there. 

We are building the nuclear engine for 
voyages into deep space-to Mars and 
Venus and beyond. The jobs are exotic. 
We need more people to help us now. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Science, 
Nuclear Engineering, Aerospace Engi
neering, Physical Sciences. 

Want to change the world? Your best 
opportunity lies with a company like 
Westinghouse. Contact L. H. Noggle, 
Westinghouse Education Center, Pitts
burgh, Pa. 15221-or see the Westing
house interviewer on your campus. 

An equal opportunity employer. 

You can be sure if it's Westinghouse ® 



Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, take Ford Motor Company. We·re a giant 

in an exciting and vital business. We tackle big problems. 
Needing big solutions. Better ideas. And that's where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you '11 be a member of a select 
College Graduate Program. As a member of this program, 
you won't be just another "trainee" playing around with 
"make work" assignments. 

You '11 handle important projects that you '11 frequently 
follow from concept to production. Projects vital to Ford. 
And you '11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi-trailer 
trucks. How to control exhaust emmission. 

Soon you '11 start thinking like a giant. You '11 grow bigger 
because you've got more going for you. 

NOVEMBER. 1967 

A network of computers to put confusing facts and 
figures into perspective. 

Complete testing facilities to prove out better ideas. 
And at Ford Motor Company, your better ideas won't 

get axed because of a lack of funds. (A giant doesn't carry a 
midget's wallet, you know.) 

Special programs. Diverse meaningful assignments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The funds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you're an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De .. 
partment. 

You and Ford can grow bigger together. 

THE AMERICAN ROAD, DEARBORN, MICHIGAN' 
AN EQUAL OPPORTUNITY EMPLOYER. 

Rather enlarging ! 
'\.. 
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as a Dunham-Bush Engineer . .• 

You can practically name your ouvn spot! 

At Dunham-Bush, one of the world's foremost 
manufacturers of space-age heating and cooling 
systems, we're looking for engineers who want 
to be more than engineers. A variety of exciting 
careers awaits the young engineer who wants to 
develop all his abilities. 

Dunham-Bush engineers are given every op· 
portunity to develop and apply their research, 
administrative, creative and sales abilities along 
with their technical skills. Talented men don't 
get lost at Dunham-Bush. We're small enough 
to know and appreciate you ... large enough to 
offer you unusual opportunities and benefits. 

You can join other recent graduates who have 
picked their own spots. Take the dynamic world 
of selling, for example ••• a world where you 

can realize unlimited financial rewards and per
sonal accomplishment. Keith Douglas, a recent 
Duke University BSME, chose his home state of 
North Carolina, where he has been appointed 
Sales Manager of our Greensboro office. Gerry 
Hoxsie, a California State Polytechnic graduate 
is located in fast-moving Los Angeles as our 
Assistant Sales Manager there. Rex Brown, a 
1964 Purdue University BSME prefers the "fun
in-the-sun" of Miami, where he serves as a 
sales engineer. 

At Dunham-Bush you can practically choose 
your interest, name your own spot. Write 
Dunham-Bush Inc., West Hartford, Connecticut 
06110 for full particulars. 

-MANUFACTURERS OF THE WORLD'S MOST COMPLETE LINE OF 
REFRIGERATION • AIR CONDITIONING e HEATING EQUIPMENT 

MINNESOTA TECHNOLOG 
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UNIQUE ... Because Allis-Chalmers serves so many industries in so many vital ways. 
No other manufacturer researches, develops, builds, markets, installs and services as 
many products and processes for as many specialized needs as does Allis-Chalmers. 
Our unique combination of capabilities serves all major industries including 
agriculture, electric utility, mining, metals, construction, cement, chemical, pulp and 
paper, food, material handling, general industry and aerospace. 

WHAT DOES THIS MEAN TO YOU? ... Simply this: If you want to work for a 
company with a broadly diversified range of engineering opportunities . .. with an 
on-the-job growth program . .. with an opportunity to continue your education 
through a liberal tuition refund program ... with industry's most flexible training 
program, send for a. copy of our latest career booklet. Expect a prompt reply. 

WRITE: COLLEGE RELATIONS, ALLIS-CHALMERS, MILWAUKEE, WISCONSIN, 53201 

AN EQUAL OPPORTUNITY EMPLOYER 
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SYMBOL DEPLETION 

We've almost lost a good word, and we hate to see it go. 

The movie industry may feel the same way about words such as colossal, 
gigantic, sensational and history-making. They're good words- good sym
bols. But they've been overused, and we tend to pay them little heed. Their 
effectiveness as symbols is being depleted. 

One of our own problems is with the word "opportunity." It's suffering sym
bol depletion, too. It's passed over with scant notice in an advertisement. 
It's been used too much and too loosely. 

This bothers us because we still like to talk about opportunity. A position 
at Collins holds great potential. Potential for involvement in designing 
and producing some of the most important communication systems in 
the world. Potential for progressive advancement in responsibility and 
income. Unsurpassed potential for pride-in-product. 

That's opportunity. 

And we wish we could use the word more often. 

Collins representatives will visit your campus this year. Contact your 
College Placement Office for details. 

COMMUNICATION /COMPUTATION /CONTROL 

An equal opportunity employer. 
COLLINS 

COLLINS RADIO COMPANY I DALLAS, TEXAS o CEDAR RAPIDS, IOWA o NEWPORT BEACH, CALIFORNIA " TORONTO, ONTARIO 
Bangkok. Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington 
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We mean that a pioneer aerospace 
company still headed by the man 
who founded it 45 years ago has got 
to be a company that cares about its 
people. T. Claude Ryan, founder and 
chairman, is still at the office every 
day. To him, Ryan employees are 
friends. Old ones and new ones 
alike. Ryan headquarters, combining 
engineering and manufacturing fa
cilities, are on the shores of San 
Diego bay, where it all started in 
1922. 

We mean that a company so 
rooted in aviation history is bound 
to be a leader in vitally important 
defense/space programs. The out
growth of the original Ryan Airlines, 
Inc. that built the "Spirit of St. Louis" 
in 60 days from a standing start will 
always be ready to accept impos
sible challenges. And ready to listen 
to young men of vision who can 
dream up answers to those chal
lenges. Ideas are given a chance at 
Ryan. So are the men who come up 
with them. 

r 

We mean that a company which 
led the world in the conception and 
development of jet-powered target 
drones is the kind of company where 
darinq and untried ideas come to 
life. Over 3,000 Ryan Firebees, the 
most versatile aerial targets ever 
conceived, are in use with all three 
branches of our armed forces, help
ing to train our defenses against ~my 
airborne threat. A super-sophisti
cated, supersonic Firebee II will 
soon be flight tested and enter 
service. 

We mean that a company whose 
heart has always been in the wild 
blue yonder would just naturally be 
there when man reached for the 
stars; that the products of its scien
tists engineers and technicians 
wou!'d naturally play a key role in 
our race for space. Ryan landing 
radar systems made possible the 
first soft landing on the moon. And 
an advanced Ryan system will as
sure a soft landing for the first man
ned lunar visit. The men at Ryan 
already have their eyes on the space 
beyond the moon. 

We mean that a company made 
up of men who taught themselves to 
fly straight up, while others said it 
couldn't be done, is the sort of place 
that puts no strings on a man's imag
ination. Or barriers in the way of 
way-out thinking. For over twenty 
years Ryan has been amassing ~n 
unmatched fund of technology m 
vertical and short take off and land
ing (V/STOL) aircraft. The list of ac
complishments is long: Dragonfly, 
1940. Vertijet, 1957. Vertiplane, 19?9. 
The present day XC-142A tilt-wmg 
and the XV-5A Vertifan. Ryan prod
ucts can fly straight up. So can the 
men who work there. 

We mean that a company with a 
strong and capable management
whose business success has Jed to 
majority ownership of large related 
companies- is the kind of concern 
that can match challenges with per
manent opportunities. Ryan Aer~
nautical is majority owner of Conti
nental Motors Corporation and its 
subsidiaries, suppliers of primary 
power for both piston and jet air
craft and agricultural, military, ma
rine and industrial equipment. There 
is nothing provincial about Ryan. In
cluding subsidiaries, it operates 16 
manufacturing facilities in the USA 
and Canada. 

We mean, also, that San Diego is 
a better place to work-because it's 
a better place to live. It's the surfing, 
sailing, deep-sea fishing, and golfing 
capital of the country. It s clean, un
crowded and friendly and you can 
lead the good life year 'round .. Its 
great universities. make. educatH:~n 
one of its largest mdustnes. Ryan IS 
an important and respected member 
of this dynamic community •.. a 
community on the move. 

An equal opportunity employer. 

This is what we mean 
when we say, "Ryan is a 
better place to work." The 
4,500 men and women now 
at Ryan know it is. And they 
invite your inquiry. Check 
with your placement office 
for our campus visit, or 
write to Mr. Harlow Mc
Geath, Ryan Aeronautical 
Company, Lindbergh Field, 
San Diego, Calif. 92112. 

MINNESOTA TECHNOLOG 
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S We'll give you all the paper you need. And a chance to put something on it. 
Of your very own. D We'll even give you a place to put it. With plenty of room 
for the mistakes you're bound to make along the way. D You'll have the time 

SS you need, too. To try. And try again. One more time. Then one more. Until 
you solve each problem to your own satisfaction. D We're not afraid to let 
you wage the creative struggle for a successful idea. Within yourself. Or with 

• us. D We'll give you every chance to know that glorious satisfaction that 
comes when you find the answer to a challenging problem. D And we'll reward 
you. D With our very choicest paper. D The green kind. 

Meanwhile, pick up any old piece of paper and write for more informa .. 
tion to Harry L. Sheehy, Recruiting Coordinator, American Oil Com
pany, Dept. 19-K, 910 South Michigan Avenue, Chicago, Illinois 60680 

An equal opportunity employer. 
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Wonder of wonders! The Tech
nolog has managed to come out again 
this month and with something more 
than 25 pages of ads. This was due 
to our small (one person) but active 
writing staff, our ability to successful
ly steal articles from other magazines, 
and our lecherous photographer who 
emerges from his laboratory every 
month clutching the pin-up photos in 
his grubby little fist. 

As you might be able to gather 
from our cover, the big story in this 
issue is a little different view of that 
strange phenomenon known as the 
U.F.O. In looking for something to 
put on the cover, we told our eager 
photographic staff to go out and take 
a picture of the first flying saucer that 
came along. Unfortunately the Air 
Force wouldn't let us use pictures of 
swamp gas. 

If the article on technical writing 
by our resident professional writer, 
stimulates you to look into the field a 
bit further, we will be delighted to 
give you a chance to do this. Not 
only will you be given the chance to 
express your creativity, but you will 
gain experience through having to 
fight the blue pencil of our editor. 

In an interview with Dr. 'McClure 
of Freshman English, the T echnolog 
takes a look at that horror of the 
Freshman year. Dr. McClure gives 
us an insight into the philosophy and 
history of the course and then he tells 
how the program will change start
ing next fall. It should give you 
some answers to the question "vVhy 
me?" 

In order to counteract the success 
of last month's mag, our editor has 
expanded both Splinters and Log's 
Log back to two pages. You will be 
interested to know that in spite of 
monetary threats, we made Cheap 
Joe, our business manager, give up 
his position as joke editor. 

There is no use trying to tell you 
where to look for and what to look for 
in this month's pin-up. 
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However there are also two pages 
of pictures of the Homecoming pep
fest with pictures of three former and 
future Technolog pin-ups who are 
now reigning as queens. 

In this issue you may also find the 
other usual features, news items, and 
assorted trash. 

Our Purpose 

This year you will notice a change 
in the attitude of the Technolog. We 
have added some features which 
make a difference, but the main 
change is one in attitude. We hope 
to be a student voice and to repre
sent their attitude in an outspoken 
manner. We hope to do this by deal
ing with engineers, not engineering, 
scientists, not science. V\1 e want to 
appeal to IT students as human 
beings and not just as representatives 
of their various departments. The 
content is meant to be enjoyed by our 
readers. It is not a technical journal. 
If you desire technical articles there 
are innumerable society publications 
which will fill that need. When the 
national critic spoke at the convention 
of the Engineering College Magazines 
Associated last month he said we 
should occupy a place on campus 
that no other publication can. We 
plan to fit in as a magazine for scien
tists and engineers, not as a technical 
journal, not as a newspaper and not 
as an engineering magazine. We 
hope to appeal to the broad spectrum 
of tastes one finds in IT. Our staff 
contains IT people of such various 
types that you would find it hard to 
believe they are all associated with 
the same school. IT includes people 
who enjoy every type of activity, not 
just science. These are our people and 
we hope to make the Technolog their 
magazine. 

This attitude was argued at the 
convention when one editor proposed 

a constitutional amendment stating 
that all editors in the E.C.M.A. should 
be in Engineering. He stated that the 
purpose of the magazines is to ad
vance the science of engineering and 
that this could not be accomplished 
without having an engineer as editor. 
This was prompted by a poll of the 
delegates which showed a high per
centage of students in other majors. 
This gentleman, who was from Iowa, 
interpreted this to m.ean these people 
were journalism students imported by 
the engineering schools in order to 
win awards. Actually, most of these 
were people in related sciences. Per
haps his magazine is aimed at engi
neers only. Most of the member 
magazines, like the Technolog, have a 
wider readership. We believe he 
shouldn't attempt to force his criteria 
on the other magazines. Our maga
zines do not exist for the E.C.M.A. or 
for any other national purpose. vVe 
exist for our readers. The Technolog 
is designed to incorporate all of the 
different fields that IT encompasses. 
VVe could not aim our magazine at 
engineers only, for we would be vio
lating the line on our mast page that 
states, "Official Student Publication of 
the Institute of Technology, Univer
sity of Minnesota." We are not pub
lishing this magazine for the advance
ment of the E.C.M.A. We believe that 
the organization exists to help the in
dividual magazines produce a better 
product for the reader. We exist for 
our school and our students. 

Dutch Treat 

We were skimming through the 
Daily several weeks ago when an in
teresting item caught our eye. Yes, 
this does seem strange, however the 
voice of the campus, with the excep
tion of the sport's page, does seem to 
be regularly printing news this year. 
Anyway the item that caught our eye 
was a story about the University 
Plant Services replacing two elm trees 
on the Mall that had blown down in 
the windstorm of last June 30. vVe 
thought that this was very nice and 
would re-enhance the wondrous 
beauty of our campus. However, we 
then noticed that it was elm trees 
that were being replanted. To us, this 
seems to be the height of stupidity, 
as it is our impression that the Dutch 
Elm disease is still ravaging the coun
try. There could be two possible ex-
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planations for this blunder: 1) It was 
not Dutch Elms that were planted but 
some other variety not affected by the 
disease, in which case we humbly 
apologize or 2) They were Dutch 
Elms and Plant Services has de
veloped a cure for this dreaded dis
ease, in which case we wonder whv 
they don't make it available to th~ 
general public. Perhaps this is more 
secret research that the University is 
involved in. 

Congrats, At Last 

We have a rare treat this month. 
After years of criticizing the Tech 
Commission, the Technolog now has 
the opportunity to congratulate them 
on their accomplishments. In the past 
they haven't worked on the gutty is
sues that influence our curriculum and 
education. Because of the lack of con
troversial debate in the meetings and 
their habit of relegating everything to 
committees, the Commission has been 
viewed with scorn by most students. 
This attitude can be shown by the 
article in Log's Log in last year's De
cember issue called "I Believe." It 

LESS THAN A MONTH 

TO GET THOSE MANUSCRIPTS 

TO US IN THE 

frst nnual 
cience jfiction 
on test 

said that, although it did nothing and 
did not represent the IT student, 
"Yes, Virginia, there is a Tech Com
mission." This year we actually may 
have a group that will work for things 
we need. 

We have seen the beginnings of 
two programs that present great pos
sibilities for influencing the type and 
quality of the education that the IT 
graduate can obtain. The first of these 
is the support that the Tech Commis
sion has given to the P-N grading 
system. This is, perhaps, the best 
method ever found for expanding and 
enriching the IT curriculum. The pos
sibilities it offers fo~r adding elective 
courses in diverse fields are exciting. 
Last month in Log Line we argued 
for student support for this program. 
Normally we expected no reaction 
from IT students. This time we were 
surprised when the Tech Commission 
acted. The process has been set in 
motion and we have to wait to see if 
the program is adopted. Now that 
the Commission has acted, please ex
press your support. Talk to faculty 
representatives about it. Faculty 
members seem to have an inherent 
dislike for change but we can in-

1. Original Science Fiction 
2. 2000-3500 words in length 
3. It must be neatly typed and double spaced. 

fluence them if we have some evi
dence of the feeling of the students. 
Express your support so we can have 
a broader base of student opinion. 

The Tech Commission made an
other step toward representing the 
students' point of view when they 
managed to place three students on 
faculty committees. This will provide 
a forum where our opinion will be 
heard and will carry some weight. 
Because these men are full voting 
members they can give us an actual 
voice in the running of our school, 
not just the unheard advisory capacity 
that Tech Commission served in the 
past. 

These new programs provide hope 
for the future of the Tech Commis
sion. Perhaps it can become an active 
force in IT. We believe that these 
are steps in the right direction and 
that the accomplishments this year are 
a distinct improvement over the ar
guments over vending machines and 
other trivia we have witnessed in the 
past. This is a critical period. If they 
continue to develop meaningful pro
grams the Commission can have a 
useful future. We hope this beginning 
signals a year of progress. (] 

4. The prize for the winning entry will be twenty-five ( 25) dollars. 
5. Manuscripts are due December 1, 1967. 
6. Manuscripts must be handed in in person in Room 2 Mechanical Engineering. 
7. The winning entry will be published in the January 1968 issue of the Technolog. 
8. Competition is limited to the undergraduate students of the University of Minne

sota. 
9. Staff members of the Technolog are not eligible. 

10. All submitted rnanuscripts will become property of the Minnesota Technolog. 
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IT has been blessed with two 
queens this year. (Actually we are 
only allowed to have one at a time.) 
Karen Hegener was crowned E-Day 
Queen last May, but Aquatennial stole 
her from us and crowned her Queen 
of the Lakes. We are really happy to 
share our wealth of beauty, since 
Tove Meldal was first runner-up last 
l\ifay and next in line for the title of 
Queen Colleen. 

On Friday, October 20, Tove offi
cially became the 1967 Engineer's 
Day Queen. She was appropriately 
crowned by Karen, the 1967 Aquaten
nial Queen, on the steps of Northrop 
Auditorium at the Homecoming Pep 
Fest. 

If you want to know more about 
your queen, we refer you to the Octo
ber, 1967, issue of the Technolog. 

Karen Hegener, Queen of the Lakes, 
crowns Tove Meldal, Queen Colleen. 
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Royalty at the Pep Fest-Tove Meldal, E-Day Queen; Karen Hegener, Aquatennial 
Queen; Joan Ozark, Homecoming Queen. 

Tom Pietrs, St. Pat, escorts his new Engineer's Day Queen. An enthusiastic University crowd watched and applauded. 
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MEMO: To Advance Design Group of 
Aerospace Engineering Department. 

r's 
int 

SUBJECT: Preliminary design of aerospace 
craft of hypersonic speed at low altitude with
out sonic boom, silent flight, high-G acceler
ation following prolonged hovering, right
angle turns at high speed, and radar in visi
bility. 

Sound outlandish? Like a condensed version of all the 
projects for the next 100 years? While each of these re
quirements involves accomplishments far beyond our 
present capabilities, the development of such a craft can 
hardly be considered fanciful, for reasons which are be
coming increasingly obvious: It has already been done. 

Seven thousand mph at 25,000-ft. has been confirmed 
by radar. Silent flight has been observed by credible 
witnesses. High-G acceleration after long periods of 
hovering is witnessed almost every day. Right-angle 
turns at high speed have been attested to by experienced 
engineers and professional pilots. Radar invisibility is 
routine. 

Just how have we achieved all these amazing tech
nological breakthroughs without public notice? Simple: 
We Haven't. But somebody else apparently has. 

No, not the Russians, nor the Red Chinese, nor even 
the French. In fact, we don't know who has done the 
seemingly impossible. And we know so little about their 
astounding craft that we are forced to call them by 
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This picture was called a fake by the 
USAF, but shock wave of such a craft 
wouldn't reach ground. (NICAP) 

Reprinted from AIR PROGRESS, copyright 
© 1967 by The Conde' Nast Publications, Inc. 

names which reveal only our own ignorance. First, they 
were called "foo-£ghters," then "ghost rockets," later 
"flying saucers," and now "Unidentified Flying Objects" 
or more familiarly, "UFO's." 

We don't know where they are from, or why they 
are here, or who is flying them, or how long they have 
been around, or what they are going to do next. We 
don't know how they are powered or how they are con
trolled. So far, answers to any of these questions are 
pure speculation. 

We do know something about what they look like, 
that they have spectacular performance, that they some
times can be picked up on radar, that they often inter
fere with electrical devices, and that they seem to be 
landing with increasing frequency, as evidenced by radio
activity and markings on the ground. 

What do they look like? According to information 
gleaned from the files of the private National 

Avro VZ-9V (left) couldn't get off the ground, but ... 
the Flying Flapjack (right) built by Chance Vought ·.,. 
had good performance. 

Investigations Committee on Aerial Phenomena ( NI
CAP) and the U.S. Air Force's Project Blue Book, there 
seem to be three basic shapes: Discs, spheres and cigars. 
The spheres are generally small (a few feet in diameter), 
the cigars are generally large (often more than 100-ft 
long), and the discs vary from a few feet to more than 
200-ft across. Those seen in daylight are almost always 
described as looking metallic; frequently, details such as 
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ports, domes and projections are seen. 
How spectacular is their performance? UFO's have 

been clocked on radar at better than 12,000-mph. They 
have played cat-and-mouse with experienced pilots 
trying to chase them with fast jets. Instantaneous re
versals of direction have been reported by in-air and 
ground-based observers. These speeds and velocity 
shifts never seem to be accompanied by the sort of loud 
noises usually associated with extreme performance, 
though high-pitched humming or whirring sounds are 
often heard. 

What sort of electrical interference has been detected? 
In more than 100 instances, there has been complete but 
temporary failure of auto electrical systems, radios, tele
vision receivers and aircraft instruments when a UFO 
was seen to hover or fly slowly near by. vVhen the UFO 
departed, these standard electrical devices returned to 
normal, with no permanent damage. 

Is this all really so far-fetched? Of course not, for our 
country has been working along similar lines for many 
years. While only limited progress has been made, we 
cannot dismiss the possibility that someone else has been 
working much longer or much better. 

The disc shape is one which has particularly intrigued 
aircraft designers, for it offers great possibilities for high 
strength-to-weight, low drag and extreme maneuver
ability. The first serious try was early in World War II, 
when Vought Sikorsky introduced its V -173 "Flying 
Flapjack" prototype of a round wing Navy fighterplane. 
Designed by Charles Zimmerman in 1942, it demon
strated admirable performance, considering its limited 
power, and was flown successfully many times by numer
ous pilots. Having achieved its purpose-to show that 
such a craft would work-it was retired to a warehouse 
of the National Air Museum, outside Washington, D. C., 
to await eventual public display. 

The follow-on to the V-173 was the Vought Sikorsky 
XFSU-1, planned as the production prototype of a Navy 
fighter having a speed range of zero to 500-mph. A 
lack of funds prevented completion of even the first 
model, and that was finally discarded in 1946. No further 
work is known to have been done along this line. 

A second major effort was begun in the early 1950's 
by Avro of Canada, with support from the U. S. Army, 
Navy and Air Force. The goal was a true "flying saucer" 
which would rise vertically and then fly at great speed 
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and altitude. The VZ-9V "Avrocar" remained an active 
project for years, with millions of dollars being poured 
in. It was finally dropped, having failed completely to 
meet any of its design requirements. Of the two 
examples built, one is currently on display in front of 
the Army Transportation Corps Museum at Ft. Eustis, 
Va., near Colonial Williamsburg. 

The full story of the saucer's failure is covered in 
NASA Technical Note D-1432, published in 1963: " ... 
the aircraft does not in any instance have static aero
dynamic stability," reported R. K. Greif and W. H. 
Tolhurst of NASA's Ames Research Center. Despite the 
power of its three J -69 turbojet engines, the Avrocar was 
unable to rise out of ground effect (meaning its ceiling 
was measured in inches, rather than in thousands of 
feet). The trim little machine, which looks like an artist's 
conception of a flying saucer, has a diameter of 18-ft, 
maximum thickness of 3-ft 3-in and wing area of 254 
sq. ft. Propulsion was by 5-ft diameter turborotor, driven 
by the exhaust of the three jet engines. 

But the effort continues, despite seriously limited suc
cess. The circular disc is enjoying current favor as a 
shape with great potential for ,a vehicle to be used for 
controlled re-entry from space, either manned or un
manned. 

In 1965, Ryan engineer Vjekoslav Gradecak proposed a 
disc-shaped craft powered by an electro-chemical sys
tem in which chemical fuel would provide the exhaust 
mass which would then be accelerated by ultra-high 
electromagnetic fields. "A number of vehicle geometries 
are suitable for satisfying the requirement of velocity and 
mass control of the exhaust jet," he wrote. "One such 
geometry, offering additional design advantages of mini
mum structural weight, large volume and cargo capacity 
combined with desirable aerothermodynamic character
istics, is . . . a circular disc vehicle." 

Of slightly less exotic nature is the idea of General 
Dynamics engineer J. C. Fischer, who presented a paper 
to a meeting of the Society of Automotive Engineers on 
a disc-shaped re-entry vehicle and said, "To eliminate 
re-entry heat, if a disc-shaped vehicle were used for 
space projects, the outer periphery or the whole vehicle 
could be set to spinning about its central axis, thus pick
ing up heat at the front and radiating it to the aft lower 
heat sink. Also, gyro-stabilization and artificial gravity 
is achieved by the spin. . . ." Numerous reports of 
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UFO's have mentioned spinning of the rim of the craft 
or even the entire machine, much as Fischer proposes. 

Such theorizing and experimenting are by no means 
limited to the past few years. Prof. Henri Coanda, who 
flew the first jet in 1912, developed what he called a 
"renticular aerodyne" in the mid-1930's. Using the now
famous Coanda Effect, which involves blowing air or 
another gas over the upper surface of an airfoil, he built 
models of a thin disc which he claimed would take off 
vertically, hover and fly faster than sound. Practical 
considerations prevented his making a full-size version, 
but Coanda's record as an aeronautical pioneer puts 
this far above the majority of radical schemes. 

In the area of performance, we are gradually creeping 
up on the UFO's. An X-15 has flown well over 4000-mph 
at some 90,000-ft altitude without burning up. It would 
seem that only time stands between us and the achieving 
of even greater speeds at lower altitudes. High-G maneu
vers at such speeds are another matter, however. It 
takes the Mach 3 B-70 approximately 200 miles to make 
a 180° turn at top speed, while UFO's have been tracked 
on radar making a reversal of direction in 5 miles
while flying more than 7000-mph. 

The total lack of sonic boom is one more of the puzzles 
of UFO flight. All our experience to date indicates any 
craft flying faster than the speed of sound, within our 
atmosphere, creates a shock wave which is heard as a 
sonic boom by anyone in its path. Boeing, in its effort to 
cut down the unpleasant effects of sonic booms from its 
supersonic transport, has invested a great deal of money 
in shock wave research, with some interesting results. 
That firm's aero dynamists have come up with a vehicle 
shape which will not leave a sonic boom at least in the 
wind tunnel. This vehicle, with a perfectly flat bottom, 
leaves a shock wave parallel to the line of flight. If the 
line of flight remains parallel to the ground, the shock 
wave will never reach the ground, thus enabling the 
craft to fly supersonic without creating a sonic boom. 
The classic flying saucer, being round on top and flat on 
the bottom, could very well be achieving boom-less flight 
in just this way. 

Silent flight is, of course, one of the biggest mysteries. 
There have been almost no reports of UFO' s making the 
sort of loud operational noises one usually associates 
with high-performance flying machines. No roar of a 
jet, no ear-splitting blast of a rocket. Only a soft hum, 
whirr or buzz from those encountered at fairly close 
range. Often no sound at all. 

The 1964 case of a New Mexico police officer who saw 
a UFO hovering 10 feet from the ground, less than 200 
feet away, yet "so quiet you could have heard a pin 
drop" is a classic example of the baffiing silence of 
UFO' s . No known or seriously theorized power system 
would be capable of silent operation. Antigravity de
vices? Magnetic field propulsion? This amounts to trying 
to explain one unknown by means of another unknown. 

A vehide capable of making right-angle turns at high 
speed without slowing down is equally far frmn ac
complishment, and encourages some to conclude that we 
are dealing with machines having no mass. Yet, the 
right-angle turns may be an illusion caused by the eye's 
inability to detect a very small radius of turn at a great 
distance. If this is the case, then we are dealing with 
merely superior maneuverability, rather than something 
100% unique. 
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There have been many radar trackings of UFO' s 
( 150-plus in USAF records, about 100 in NICAP files), 
many of which were confirmed visually. The numerous 
instances in which UFO's should have been picked up 
by radar but weren't, could possibly be explained by 
special anti-radar techniques familiar to the military 
people, but rarely discussed in public. Over the years, 
however, a little information has leaked out, though 
nothing has ever been formally confirmed by Govern
ment sources. Among the techniques are RAM (Radar 
Absorbent Materials), such as exotic paint jobs which 
refuse to reflect radar beams, and airborne electronic 
devices which eliminate or distort the radar beams to 
give false information concerning the number, location 
and speed of the aircraft. 

Any one of these technology areas would be enough 
to keep a major firm busy for untold years, assuming it 
was seriously trying. Until quite recently, there was 
little effort being expended toward the solution of the 
big problems of silent flight, extreme acceleration and 
speed at low altitude. But now the picture is beginning 
to change. 

Technical groups are starting to take a serious look 
at the reports of UFO's and the technological advances 
they seem to indicate. Acceptance of a $300,000 con
tract from the USAF to study the subject has propelled 
the University of Colorado into the spotlight as the first 
substantial institution to publically recognize UFO' s as a 
subject worthy of scientific consideration. The results 
can already be seen in the rapidly increased interest 
among scientific groups in private industry, other uni
versities and even the military, both here and abroad. 

Numerous large corporations, sensing the research and 
development potential of UFO investigation, have quietly 
begun pilot projects aimed at cashing in on an expanded 
Government-financed study which would almost certainly 
follow any positive conclusion by the University of Colo
rado. An example is the instrument-loaded Microbus 
now being prepared by a large West Coast aerospace 
firm which hopes to bring it to the site of a major wave 
of UFO sightings and get precise tracking and high
quality photographs. Additionally, there are billions of 
dollars waiting for the firm which first solves the puzzles 
of UFO propulsion control and maneuverability. 

One special area of UFO behavior that is getting seri
ous attention is electrical interference. One of the "Big 
Four" auto manufacturers has agreed to handle the 
puzzling cases of auto electrical system failure for the 
University of Colorado, and has already expressed the 
belief that a magnetic field capable of stopping a car 
at a distance of 100 feet or more would have to be 
thousands of times greater than that of the earth. 

When the big effort will begin still is not clear. The 
release of the University of Colorado's final report could 
be the starting signal. This should be made public in the 
fall of 1968 if the USAF's Office of Scientific Research 
grants Colorado an extension of time and money, which 
is considered a strong possibility. 

Enough interest has built up to assure steadily increas
ing activity on the part of the aerospace industry, thanks 
to such events as the announcement by Soviet astronomer 
Felix Zigel of the serious concern over UFO's in the 
USSR. There's nothing like competition between East 
and West to get things going. [] 
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The technical writer translates engineering jargon 
into terms which the non-engineering consumer can 
readily understand. The tasks of the technical \vriter, in 
accomplishing his purpose, vary widely. He may: 

Write and edit reports, proposals, letters, memoranda, 
bulletins, instructions, and patent disclosures. 

Write specification manuals and catalogues. 
Assist in the preparation of technical books and 

articles. 
Prepare copy for house organs (in-plant newsletters, 

magazines, etc.) . 
Write operation, training, and maintenance manuals. 
Compile joint reports with scientists and engineers. 
Write technical advertisements, news releases, and 

sales brochures. 

The activity of the technical writer depends upon his 
employers and most every industry now employs tech-
nical writers. 

With all this variation in both jobs and activities, what 
are employers looking for-and how can one prepare 
for a technical writing position? John A. Walter, of the 
University of Texas, surveyed 160 industrial firms 
throughout the United States.1 From the information 
which he collected, the ideal technical writer (or tech
nical editor) is "armed with a thorough knowledge of 
acceptable current usage backed up by a sound grasp of 
the rules of grammar, spelling, and punctuation, he must 
be adept at taking the rough copy of the scientist or 
engineer and turning it into readable prose--readable, 
that is, for the intended reader. This skill must be 
buttressed by sound knowledge of the technical material 
dealt with so that he may not only be able to increase 
the readability of the paper he edits but also catch tech
nical flaws that the author inadvertently overlooked. 
Throughout this activity he must remain cooperative, 
gracious, and unruffied in dealing not merely with the 
author but also with his supervisor and those members 
of management who are interested in the project. More
over he must show himself knowledgeable in correlating 
his work and that of the author with that of the illus
trators assigned to the project. Throughout the entire 
activity, he will demonstrate that he is conversant with 
all of the problems of getting the completed manu
script through production so that the finished product 
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will be one of which author, publications supervisor, and 
printer, management officials, not to mention the cus
tomer, can be proud." 

That is, industry believes that a good technical writer 
possesses a sound technical background, preferably of 
course in the field of company interest, coupled with skill 
in communicating clearly and effectively. Furthermore, 
the effective technical writer must be able to get along 
well with people and be familiar with the techniques of 
illustration and publication reproduction processes. 

But how can one prepare himself to be an iderzl 
writer? What training is preferred by industry? What 
training is available? 

In a survey of aerospace industries conducted by 
Gerard J. Ennis of the USAF, the following educational 
pattern for technical writers in that industry was found: 

Educational Level Number Employed 

Ph.D 3 
Master's degree 110 
Bachelor's degree 942 
Some college 821 
High school 481 

Over 20 percent of the practicing technical writers in
cluded in this survey had no academic training beyond 
high school. 

Of those writers holding Bachelor's degrees in Walter's 
survey: 

32% of the industries preferred a writer with a major 
in science (physics, chemistry, mathematics, bi
ology, etc.) with a minor in English (writing). 

20% preferred a writer with a major in English with 
a minor in science. 

43.5% preferred a writer with a major in engineering 
with a minor in English. 

4.5% preferred a writer with a major in journalism, 
zoology, etc. 

These figures suggest that employers consider a tech
nical background extremely important. In fact, 75.5 per
cent of the industries surveyed preferred a technical 
major whereas only 20 percent preferred an English 
major. 

Pending the establishment of a widespread full four-
year curriculum leading to a degree in technical writing, 
the student aspiring to become a technical writer should 
choose a major in either science or engineering which 
affords the greatest number of elective courses. These 
electives should be chosen from writing and journalism 
courses. 

Until recently, only a few colleges and universities 
offered courses in technical writing. Table I lists col
leges and universities which offered technical writing 
courses in 1962. At that time, only Carnegie Institute 
of Technology, Colorado State University, and Arizona 
State College offered bachelor's degrees in technical 
writing and editing. 

The Arizona State program, for instance, includes 40 
semester hours ( 1 semester hour equals 3/2 quarter 
hour) of general education requirements in English, 
humanities, social sciences, general chemistry and 
physics, mathematics, and physical education. Depart
mental requirements for the degree (Table II) include 
both major field and supporting field requirements. 
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Major field requirements cover topics directly concerned 
with problems in the preparation through the publication 
of the material. The supporting field requirements cover 
printing methods, technical study, and psychology. 

The University of Minnesota offers only a few courses 
in technical writing. English 85 is perhaps the best 
known of those offered. Instruction in that course covers 
report and manual writing. English 86, with English 85 
as a prerequisite, is concerned with technical and busi
ness letter writing techniques as well as conference and 
interview techniques. Each of these is a three credit 
(quarter credit) course. 

Two other courses, Basic Technical Writing I and II, 
review basic English and provide an introduction to 
technical writing. These two courses, designed for people 
already in technical industries, are offered only through 
the Extension Division of the University. Each of these 
is a three certificate credit course (certificate credit can
not be applied to a degree). 

This year a new technical writing course was added to 
the School of Journalism curriculum. Journalism 143, 
Interpretation of Science and Technology, covers analysis 
of scientific research and technological development for 
both mass and specialized media. 

Two professional societies exist for technical writers. 
One is the Society of Technical Writers and Publishers 
( STWP) whose membership includes editors, illustrators, 
printers, and suppliers as well as writers. STWP is con
cerned with education of writers and editors, professional 
standards, and publishing problems. The society also 
functions as a job placement bureau. Information about 
this association can be obtained from the Society of 
Technical Writers and Publishers, Inc., PO Box 7706, 
Breechwood Station, Columbus, Ohio 43214. 

Another society, for newspaper science writers espe
cially, is the National Association of Science Writers. 
Information about this association can be obtained from 
the Administrative Secretary, National Association of 
Science Writers, 5 Longview Road, Port Washington, 
New York. 

The average salary of the technical writer is about 
$9,000 annually. In the Ennis survey of aerospace in
dustry, for instance, 282 of the 1,244 writers surveyed 
annually earned between $6,000 and $7,500, 563 earned 
between $7,501 and $9,000, and 367 earned more than 
$9,000 a year with a bachelor's degree. 

What of the future for the technical writer? Industry 
still needs many technical writers. Walter reports that of 
the 160 firms which he surveyed, 282 writers were needed 
at that time and those industries will need about 750 
additional writers. This 30 percent increase is expected 
within the next five years alone! [] 
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The Mines Experiment Station is an integral part of 
IT's School of Mineral and Metallurgical Engineering 
(School of Mines & Met.). Employing about 40 re
search scientists, engineers, and research support tech
nicians, plus between 5 and 10 students studying in 
the mineral industries fields, the station carries on a 
million dollar research program every year. This re
search mainly involves work on methods and processes 
to more fully develop our State's mineral resources. 
Also research programs of national and international sig
nificance are underway. 

The building is located on the other side of the East 
Campus from the main cluster of IT buildings on the 
river bank above the University heating plant. This 
location picked in 1914 as a four-story blast fur
nace was part of its original equipment. The furnace 
has since been removed to enable more recent research 
programs to be carried out. Besides this "vertical
extent" pilot plant area, the building includes a "hori
zontal-extent" pilot plant which is capable of producing 
two tons of ore concentrates per hour using miniatur
ized ore dressing equipment. The buildings also con
tains all shops, labs, and office space needed for the 
operation of the station. 

One of the most important research programs car
ried out in the Mines Experiment Station was the work 
done under Dr. E. Davis on the development of the 
taconite pelletizing process. This development gave re
newed life to Minnesota's famous Mesabi Range, thus 
was of great importance to the University because of 
the tremendous amount of money given to us by the 
Minnesota mining taxes. As an example, one of U.S. 
Steel's open pits just outside of Virginia gave 2 million 
dollars to the U during the mine's ·life, and this was 
just an average sized mine. If current research in iron 
ore flotation (separating the iron-rich particles of the 
ore from the high silica waste) is successful, the huge 
tonnages of Mesabi low-grade iron ores may be made 
commercial and Minnesota will again hold a position 
of prominence in America's basic industries market, that 
we held for so long with our production of high-grade 
natural iron ores. 

Besides research and the above-mentioned employ
mel'lt of students, the :Mines Experiment Station gives 
scholarships to students going into the ever growing 
mineral industry. The industry is crying every day for 
more and more engineers in mining and metallurgy 
and the Station, directed by Professor James Lawver, 
is striving to make as large a contribution as possible 
through student support, student laboratory use, and 
research. 
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The Mines Experiment Station is located on the East River Road behind the Child Development Center. 

The miniature balling drum is 
used to roll the concentrated tac
onite ore into pelletized balls be
fore firing and shipment to Eastern 
blast furnaces. 
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A metallurgy student assists in research to find new 
and improved ore concentrating processes. 

An automatic static pelletized ball 
tester is used by a research scientist to 
evaluate the quality of the product. 

Complete chemical analysis is the first step in 
research and development. The station's facilities are 
available to the mineral industries of our State and 
Country. 
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you're not geared for the pace of things at Celanese~~ 

No other major corporation in our industry has grown so 
fast. In the last ten years, sales have zoomed from $286.4 
million to over $1 billion. 

But that's just the beginning of the beginning. 
We have a lot of serious growing to do. Right now. And 

some substantial, ground-floor opportunities to offer you. 
If you can help us grow. 

We need competent, imaginative, flexible people-with 
degrees in chemistry, chemical or mechanical engineer
ing, physics, or industrial engineering. People who can be
come a part of our continuing leadership in areas such as 
acetyl chemicals, vapor-phase and liquid-phase oxidation 
processes, fiber technology. And many more. 

Frankly, we expec~ a lot. But we offer even more. 

Like rewards based on performance-not on how old you 
are, or how long you've been with us. By the same token, 
we do not subject you to long formal training programs. 
We do have a deep interest in helping you grow just as 
fast as you can. And In giving you as much responsibility 
as you can handle. 

We believe that is the reason for our success-and as
sured growth-in international markets for chemicals, 
fibers, plastics, coatings, petroleum and forest products. 

If a pace like this sounds good to you, discuss us 
with your faculty and placement officer. And see our 
representative when he is on campus. Or write to: John 
B. Kuhn, Manager of University Recruitment, Celanese 

Corporation, 522 Fifth Ave., New York, N.Y. 10036. 
an equal opportunity employer 

CELANESE 
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Some say we specialize in power~ tiD aa 

power for propulsion 13 i9 ~~ power for 
auxiliary systems 13 1m 1m power for aircraft, 
missiles and space vehicles 1m 13 1m power for 
marine and industrial applications !3 m 1m 
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.... 1 ' i I. 
It might be said, instead, that we specialize in people, for 
we believe that people are a most 
important reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MECHANICAl • AERONAUTICAl • ElECTRICAl 
• CHEMICAL • CIVIl • MARINE • INDUSTRIAl 
ENGINEERING o PHYSICS • CHEMISTRY • METALLURGY 
• CERAMICS • MATHEMATICS • STATISTICS 
• COMPUTER SCIENCE o ENGINEERING SCIENCE 
• ENGINEERING MECHANICS .. 

And we could be the big reason for your success. Consult 
your college placement officer-or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 

An Equal Opportunity Employer 
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Roddy Toddy 
Oh by golly 

by Emil Sanpaku 

Rep1'inted f1'om the Spartan Engineer 

Michigan State University 

Who the hell are we! 

Engineers, engineers, 
Professors screw it in our ears. 

We are the smartest, 
are the best, 

Yet are not millionaires. 

Ding Dong Dell 
The engineer's in hell. 

He is dead, 
And it is said 

We'll make out just as welL 
Think not only of the public's eyes, 
For they are not the force that drives, 

Star Light, 
Star Bright, 

First star I see tonight. 
The engineer with all his might, 
Will reach you and put out your light. 

Our IBM, who is so great, 
Long may your coils glow. 

Thy answers come, 
Thy will be done, 

On tape, 
as well as paper. 

Give us this day, your knowledge great; 
And forgive us our errors, 

As tomorrow we will program correctly, 
For we have much to learn. 

Who cares? 

The Engineer 

Goodnight 

IBM. 
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You'll find plenty of opportunities to kicli: 
the status quo around at Monsanto. With 
over 1.,000 products {and new ones coming 
from research all the time), :many deci
sions have to he :made and :many prob
lems solved .. So your opportunities for 
initiating changes of world-wide i:mpor .... 
tance are practically unlimited .. 

At Monsanto you'll start using your 
professional training working with the 
:most capable :men in your field .. You 'II he 
tackling :many :meaningful problems in 
an organization where contributions a1·e 
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readily recognized. And because Monsanto 
has one of the greatest growth rates in 
the industry, the chances of seeing your 
ideas come to life are excellent .. 

This year., Monsanto needs more than 
1,000 professional people of all degree 
levels ...... and from almost every academic 
area. If the challenge to come change us 
{and perhaps the world) intrigues you., 
sign up at your placement office to see 
the Monsanto recruiter. Or write to Mgr .. 
of Professional Recruiting., Monsanto Co., 
800 N.. Lindbergh, St.. Louis, Mo. 63166. 

AN EQUAL OPPORTUNITY EMPLOYER 
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A T echnolog lntervi 
Raymond D. 

w with 
cClure 

Last year the University underwent 
another round in the controversy 
about what type of Freshman English 
program we should have. A large 
amount of comment came from IT 
students, who criticized the type of 
w01·k that was required in the present 
course. It was decided to change the 
system. In order to explain the new 
program we interviewed Raymond D. 
McClure, the Director of Freshman 
English. We ventured far aut of ottr 
natural engineering habitat to meet 
Dr. McClure in his office in Vincent 
Hall. 
Technolog: What has the purpose of 
your Freshman English course been? 
McClure: I suppose the basic purpose 
can be stated very simply. Accom
plishing the purpose is quite another 
matter. The purpose of Freshman 
English is to teach people to write 
clear, expository prose. That's the 
purpose, but it leaves unanswered 
how one goes about this. The ways 
of going about it have been numerous, 
to say the least. In the past, that is 
the distant past, many teachers have 
taken the course of teaching formal 
grammar. They taught grammar drill 
such as the agreement of subject and 
verb, pronoun and antecedent, and 
things of this sort. It appeared to 
have little or no result, as far as the 

It seems to me to be important fo1' 
anybody to have some acquaintance 
with literature, with a capital L, 
if you will, because it does cantain 
some of the important heritage of the 
race. 
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teaching of writing was concerned. 
Others have taken the course that it 
is almost futile to try to teach writing; 
thus they made Freshman English a 
course in literary appreciation. If it 
wasn't a survey of literature, then just 
appreciation of literature. Others 
have taken the approach that writing 
can best be taught from a rhetorical 
approach. They taught how to write 
in various rhetorical modes such as 
classification, exemplification, defini
tion, argumentation, and so on. These 
are some of the attempts that have 
been made. None of them have been 
outstanding. 
Technolog: What are the attitudes 
changing to now? 
McClure: There is still a number of 
attitudes. One thing that's being at
tempted now in several places is pro
grammed learning. It's an attempt to 
teach composition by means of step 
by step, very carefully programmed 
procedures. What we are trying here 
is an attempt to combine literature 
and composition. I want to empha
size the word combine, because we 
do not intend to offer a course in 
literature, as such, in literary criti
cism, or in the history of literature. 
What we are planning to do is to con
tinue to offer a course in composition 
in which the fundamentals of campo-

. . . the literature will provide, we 
hope, a genuine subject matter to 
write about. Too often in the past ... 
students were writing . . . pretty 
much in a vacuum . . . 

Director of Freshman English 

sition are stressed, but in which we 
use literature as the reading material 
and the subject matter for the com
position. 
T echnolog: Are you planning to 
abandon the old expository writing 
textbook? 
McClure: Yes. We will no longer use 
a book which is famous to thousands 
of students under two different names. 
It was first called Themes and Exer
cises, which went through several edi
tions. I'm afraid I don't know how 
many there were, offhand, but there 
were nine or ten. It later appeared 
under a different title, though it was 
much like Themes and Exercises. The 
second title was Expository Writing, 
Study and Practice. We are not using 
either of these books now. We still 
do have a departmentally published 
book which is called Matter and Man
ner, Writing Theme's about Literature. 
Obviously it concerns itself with writ
ing themes about literature. It still 
does discuss such things as para
graphs, paragraph organization, and 
paragraph development. It discusses 
evaluation because evaluation is one 
way of getting at many things. It dis
cusses literature and many other 
things. It still discusses definition and 
still contains a section on the research 
paper. It's a smaller book than it used 

Students in IT who think they are 
never going to have to W1'ite anything 
are kidding themselves, because they 
are going to have to. 
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to be. It is also a less prescriptive 
book than it used to be. 
Technolog: Will you have a literature 
text in addition to this? 
McClure: Yes, there is an anthology 
of literature called Man and his 
Measure. We seem to run to the M 
and M business, by the way, Matter 
and Manne1· and Man and his lt1eas
ure. The readings for the course are 
contained in this book. 
Technolog: Are themes then going to 
be oriented toward that literature? 
McClure: Yes, though the instructor 
is free to give assignments as he sees 
fit. The point I want to stress is that 
these are not going to be themes deal
ing specifically and strictly with liter
ary matters. There won't be themes 
asking the student to discuss difficult 
problems of imagery and symbolism. 
For example a theme might ask a stu
dent to compare two characters in a 
given stmy or a character in one story 
with a character in another. There 
may be a theme asking the student to 
compare the basic idea or theme in 
two different poems. There may be a 
theme of evaluation, for example, ask
ing the student to evaluate how suc
cessful the writer of a story is in pre
senting a given kind of character. One 
reason for this is that the literature 
will provide, we hope, a genuine sub
ject matter to write about. Too often 
in the past, I think-and so do other 
people who have considered this
students were writing, so far as sub
ject matter was concerned, pretty 
much in a vacuum and, therefore, 
writing about rather uninteresting, un
challenging and trivial subjects. In 
evaluating, instead of having some
thing definite to work with, like two 
characters in a story or a theme of a 
story, they might end up evaluating a 
1965 Chevrolet they had owned at 
one time. This seems to be not a very 
challenging kind of thing to do. 
Technolog: Do you think this course 
will be more pertinent to student life, 
such as in helping him write exams 
or papers? 
McClure: Yes, I think it will. The 
purpose is, as I said at the beginning, 
to teach expository writing, not to 
teach literary criticism or literary his
tory. Whatever techniques one uses 
or whatever reading materials one 
uses to teach expository writing, if he 
is successful at teaching it, this will 
help the student in examinations and 
papers. I should say, of course, that 
this is somewhat experimental. No 
one knows that this is going to be 
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successful. Freshman English is a 
course with which people have ex
perimented ever since Freshman Eng
lish has been offered, whatever year 
that was. This is an effort to teach 
expository writing and, at the same 
time, to provide material, subject mat
ter, that will be interesting and, pre
sumably, challenging to the student. 
Technolog: Could you explain some 
facts about the course, such as what 
number of credits will be given and 
what the requirements will be? 
McClure: Beginning next year we 
will offer a single course, for virtually 
all freshmen, though not quite all. It 
will be a course with three credits per 
quarter. Therefore, there will be a re
quirement of nine credits. This is op
posed to either a four or five credit 
course as we have now. There are 
reasons for doing this. One reason is 
that there is a belief on the part of 

many members of the Freshman Eng
lish Advisory Committee that there is 
a point of diminishing returns on the 
hours that you spend in the classroom. 
If three instead of four or five hours 
are spent in the classroom, students 
will have more time for their themes, 
more time for reading and the instruc
tors will have more time for grading 
the themes that are turned in to them. 
Another very practical reason for 
moving to a three hour course, and I 
have no intention of disguising this, is 
simply that virtually all the Freshman 
English sections are taught by grad
uate students. Typically a graduate 
student teaches two sections for 67% 
time employment. This means that, 
if he is teaching a five hour course, he 
is teaching ten hours per week for 
two-thirds time employment. This is, 
compared to almost any other teach-

ing load in the University, a very 
heavy load, indeed. It's heavy not 
only in the number of hours spent in 
the classroom, but is doubly heavy 
because no other course in the Uni
versity, I think, has such a volume of 
paper grading as Freshman English. 
The typical teacher of Freshman Eng
lish will, starting next year, be teach
ing six rather than eight or ten hours, 
for two-thirds time. This brings it 
into line with teaching loads in other 
departments and teaching loads of the 
senior staff. 
Technolog: Why isn't this course 
starting until next fall? Has there 
been an implementation problem? 
McClure: It wasn't started earlier 
simply because there wasn't time to 
do it. Previously, as I think you know, 
we had a five hour course, English 
A-B-C, which contained composition 
and literature. We had, in addition to 
that, a four hour course, Composition 
1-2-3, which was composition with no 
literature except for expository essays. 
The ultimate plan was to move to a 
single three hour course with litera
ture. There wasn't time to do that 
this year because it first had to be 
proposed by the F~reshman English 
Advisory Board, approved by the de
partmental council, approved by the 
Humanities Divisional Council. vVe 
also wanted to discuss it with the In
stitute of Technology, because many 
students in IT take this course. \Ve 
wanted to discuss it with Business, 
Education and other colleges in the 
University. There simply wasn't time 
to do all of it at once. So what we 
have now, I confess, is a rather ridic
ulous situation. We have, for this 
year only, a five hour course and a 
four hour course which are identical 
except for the fact that one is a five 
hour course and one is a four hour 
course. This is only an interim situa
tion and next year we will have the 
single three hour course. 
Technolog: Has there been a reluc
tance among IT students to branch 
out into the humanities, in your 
opinion? 
McClure: I haven't noticed it if this 
is true. The fact of the matter is that 
many IT students in Freshman Eng
lish are very good students, indeed. 
They write well and learn to write 
well, and do very well as far as the 
reading, understanding and apprecia
tion of literature are concerned. 
There was a survey taken some time 
ago, and, although I don't have the 
figures at my fingertips, I recall if we 
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look at the entire IT population, and 
its performance in Freshman English 
and the CLA population, particularly 
to comparable people in CLA like 
physics and chemistry majors, the per
formance of these people and people 
in IT was pretty much the same. If 
there's any hostility among IT stu
dents about literature, I haven't de
tected it nor do I think, although I 
may be mistaken, it is very wide
spread. There are students in CLA 
who don't like literature, who don't 
like Freshman English, particularly. 
I don't think the hostility in IT is very 
great if it is there at all. 
Technolog: IT students traditionally 
ask, ('I'm going to be doing technical 
work. What good is English to me?" 
What relevancy do you think this 
course has to their lives? 
McClure: I can answer this only from 
the point of view of an English teach
er, not from the point of view of an 
engineer or a prospective engineer. 
As I said at least twice before, the 
one purpose of the course is to teach 
expository writing, and this will be 
important to everybody, I think. 
Students in IT who think they are 
never going to have to write any
thing are kidding themselves, because 
they are going to have to. They are 
going to have to write reports and, 
perhaps, articles. I admit they are 
going to be scientific articles, or will 
be in most cases, but some of the prin
ciples such as paragraph organization 
and sentence structure will apply 
there just as they apply anywhere 
else. Frequently there are calls to the 
department of English from scientists, 
chemists, physicists, engineers, and 
doctors who want help on something 
they have written. This indicates that 
there is a need to know how to write 
for scientists. 

Second, here I run the risk of sound
ing pompous or idealistic, but it 
seems to me to be important for any
body to have some acquaintance 
with Literature, with a capital L, if 
you will, because it does contain some 
of the important heritage of the race. 
In the same manner I think it's im
portant for people in the humanistic 
studies to have some acquaintance 
with science. We are not going to be
come expert scientists, just as the peo
ple in science are not going to be
come literary scholars, but some ac
quaintance with literature, music, 
philosophy and related subjects is im
portant to someone who is a human 
being, that's all. [] 
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Take the head of one of our 
Systems Sections. He puts in a work
crammed week riding herd on the 
development of AC's new Ship's 
Self-Contained Navigation System 
(SSCNS). But come Tuesday nights, 
he's down at the university (he'll 
have his Ph.D. next June). He's one 
of our top engineers. Still a student. 
He's typical of our moonlighting 
"student" engineers who spend their 
workdays on advanced projects like 
Apollo, LM, Titan III, MAGIC 
series on-board computers, Carousel 
IV (AC's inertial navigator for 
Boeing's new 747 jet), a fire-control 
system for the Main Battle Tank 
(a joint U.S.-Federal Republic of 
Germany Program). 

Then there's another kind of 
student engineer. He's in college 
somewhere completing his degree. 
He strives for the top grade in his 
class. And usually makes it. He has 
no intention of calling his education 
quits when he graduates. He's got his 
feet on the ground and his eyes on 
the stars. He, too, may one day be 
one of our best engineers. 

Could we be talking about you? 

We try to make self-improvement 
easy at AC Electronics-where we 
specialize in research, development 
and production of guidance, naviga
tion and control systems for military, 
space and commercial applications. 

Our Career Acceleration 
Program, covering both technical and 
management preparation, helps pave 
the way upward in your career. Our 
Tuition Plan pays your tuition costs 
when you complete college-level 
courses. Full General Motors 
career benefits along the way are 
another plus. 

If you're completing your B.S. 
or M.S. in E.E., M.E., Math or 
Physics, ask your college placement 
officer about a General Motors I AC 
on-campus interview for positions at 
all three AC Electronics locations
Milwaukee, Boston and Santa 
Barbara. Or write directly to 
Mr. R. W. Schroeder, Director of 
Professional and Scientific Employ
ment, AC Electronics Division, 

Milwaukee, 
AC ELECTRONICS Wisconsin 

MASIERNAVIGAIDRS IHRDUGN liM[ AND SPACE MARK Of l!Clll(NC[ 

53201. 
An Equa I Opportunity 
Employer 
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Ill 

by Ken Greer 

-vilitas et crudus semper eternam 

1Jlhen bettet jokes are made, the Technolog will steal them 

A fellow known as Sam the Dome 
-vvas in a bar one evening when a guy 
came over to our table. He pointed 
to Sam's bald head and said, "You 
know, Sam, your head feels almost as 
soft as my wife's legs." Sam reached 
up and patted his own head and re
plied, «Damned if it doesn't." 

@ @ @ 

Then there was the college football 
player who was so dumb that when 
he got his letter, somebody had to 
read it to him. 

The board members of the Cordial 
Catsup Company were wowed by the 
idea their ad agency had come up 
with for their billboard campaign. It 
showed a husband type seated before 
a delectable steak in a smart restau
rant, and a pretty young waitress in a 
tight-fitting uniform was handing him 
a bottle of catsup. 

"'This is great," said the prexy of 
Cordial Catsup, "but remember, our 
appeal here is to housewives, so let's 
clean that title up a bit. 'What does 
s_he know about your husband that 
you don't know?' is too suggestive." 

A week later the billboards were 
attracting attention all over the coun
try with the caption: "He gets it 
downtown-why not give it to him 
at home?" 

A Chinese scholar was lecturing 
when all the lights in the auditorium 
suddenly went out. Unperturbed, he 
asked the people in the audience to 
raise their hands. They did, and the 
lights immediately came on again. 
"Proves wisdom of old Chinese say
ing," he remarked. "Many hands 
make light work." 

@ @ @ 

Definition of a cad: 
A man who tells his wife he is 

sterile after she becomes pregnant. 
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They tell us that in certain parts of 
S.E. Minneapolis you can still buy a 
drink of liquor for a dime-or so a re
cent autopsy discloses. 

@ ® @ 

The eager to please hostess turned 
to the guest of honor and gushed: "I 
suppose I can't offeT you wine. You 
are the head of the Temperance 
League, aren't you?" 

"No," he replied, ''I'm head of the 
Anti-Vice League." 

"Well," the flustered hostess ex
plained, "I knew there was something 
I wasn't supposed to offer you." 

I'm going to have a little one. 
Said the gal, gay and frisky; 
But the boy friend up and fainted 
Before he knew that she meant whis-

key. 

'tVhen Roger got home from college 
last summer his mother insisted on 
unpacking his trunk. The second 
article she took out was a coat with a 
pawn shop tag on it. 

"Roger, what is the tag for?" 
"Oh, I went to a dance and checked 

my coat," replied Roger. 
The next item taken out was a pair 

of trousers with the same tag on 
them. 

"Roger, just what kind of a dance 
vvas that?" 

Girls are like newspapers. They all 
have forms, they always have the last 
word, back numbers are not in de
mand, they have great influence, you 
can't believe everything they say, 
they're thinner than they used to be, 
every man should have one of his 
own and not try to borrow his neigh
bor's. 

Patient (recovering from operation) 
-"Why are all the blinds drawn, doc
tor?" 

Doctor: «Well there's a fire acros~ 
the street, and I didn't want you to 
wake up and think the operation was 
a failure." 

Aero.E.: "Jack had tough luck in 
court this morning!" 

:M.E.: "How's that?" 
Aero.E.: "He was arrested for kiss

ing an LT. coed. The judge took one 
look at her and fined him $10.00 for 
being drunk" 

Rumor has it that manufacturers of 
a certain feminine garment are cur
rently making only three kinds: The 
Hussian type, the Salvation Army 
type, and the American type. The 
function of the Russian type is to up
lift the masses, the Salvation A.rmy 
type to raise the fallen, and the Amer
ican type to make mountains out of 
mole hills. 

"Ha, ha," roared Pie-eyed Pete. 
"Last night I saw you making love to 
your wife. Why didn't you pull down 
the blinds?" 

"Haw, haw yourself," snorted Cor
nelius. "I wasn't even home last 
night." 

After a few cocktails, a suitor took 
Gertie out one night last week and 
while they lingered by the roadside, 
proposed to her. Gertie asked _to be 
taken home at once. At her door-step 
she accepted the proposal. 

"Why in heck didn't you say 'yes, 
out there in the country?" he asked. 

"Well it's like this," said Gertie. 
"My father proposed to my mother 
when they were out driving; she ac
cepted him and on the way home the 
car was smashed and father was 
killed." 

Judge: "Haven't you been here be
fore me on several occasions?" 

Min. E.: "High to, yer honor. I pre
fers to give all my business to one 
n1an." 

"Oh, Willie, don't you know you 
mustn't swear? Every time I hear 
you, a cold chill runs down my back." 

"Well, Aunt May, if you'da been at 
the house the other day when ma 
caught her goiter . in the wringer 
you'da froze to death!" 
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She (tenderly): "When did you first 
know you loved me?" 

He: "When I began to get mad 
when people said you were brainless 
and unattractive." 

And as they say in mechanics
''Every couple has its moment!" 

"Frequent water drinking," said the 
specialist, "prevents you from becom-· 
ing stiff in the joints." 

"Yes," said the co-ed, "but some of 
the joints don't serve water." 

Gill Gill Gill 

She: ''Am I your father?" 
'l-Ie: "No, why?" 
She: "Then quit pawin' me." 

Gill @ @ 

''I've changed my mind." 
"Thank Heaven! Does it work any 

better now?'' 

"What was the subject of your de-
bate this evening?" 

"Whiskey." 
"Was it well discussed?" 
"Yes; most of the members were 

full of the subject." 

0 fi& • 

"You can't beat the system," moaned 
an E.E. student after looking at his 
semester grades. "I took a course in 
basket weaving for a snap elective, 
and then two Navahoes enrolled and 
raised the curve, so I flunked." 
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Ole and Lena, poor farmer folks 
from Minnesota, decided after brief 
acquaintance to get married, even 
though they were both middle-aged. 

The morning after the wedding 
Ole, happy but contrite, faced Lena 
at breakfast: 

"Lena, I love you so much I think 
I should tell you I lied to you before 
we were married. I'm an older man 
than I told you, Lena, and I'm sorry 
I lied." 

'That's all right, Ole," she replied, 
"and maybe I lied a little bit too. 
You know I told you I was a healthy 
girl, Ole? Well, that ain't so. I got 
the asthma awful bad, and it bothers 
my breathing sometimes at night." 

Ole brightened up as he answered: 
"Oh, it is so good to hear that, 

Lena, 'cause last night I t'ought you 
was hissing my work" 

First Bride: "Does your husband 
snore in his sleep?" 

Second Bride: "I have no idea. 
We've only been married five days." 

0 0 0 

If kissing were not lawful 
The lawyers would not use it; 

And if it were not pious, 
The clergy would not choose it; 

And if 'twere not a dainty thing, 
The ladies would not crave it; 

And if it were not plentiful, 
The poor girls could not have it. 

The meek little bank clerk had his 
suspicions. One day he left work early 
and, sure enough, at home he found 
a strange hat and umbrella in the hall
way and his wife was on the couch 
in the living room in the arms of an
other man. Wild for revenge, the 
husband picked up the man's um
brella and snapped it in two across 
his knee. 

"There!" he exclaimed. "Now I hope 
it rains!" 

Susie married an official of the 
Three-In-One Oil Company. In about 
two years, she gave birth to triplets. 
Upon hearing this, her sister immedi
ately cancelled her engagement. Her 
fiance was an official of the Phillips 
66 Company. 

Marriage is like sitting in a tub of 
water. After a while, it's not so hot. 

"How do you punctuate this sen
tence: fun fun fun worry worry 
worry?" 

Answer: "Fun period, fun period, 
fun no period; worry, worry, worry." 

A lovely girl with red hair entered 
the car and sat down beside a youth. 

Youth (edging away): "I must not 
get too close or I shall catch fire." 

Girl: "Don't be alarmed; green 
wood never catches fire." 
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in Science and En ~ ~ zneer1ng 

edited by KATHY PAKOY 

Kid Kage 
A major advance in automobile safety for children was 

introduced by Ford Motor Company. 
Called "Tot-Guard" by Ford engineers, it is a remov

able, padded plastic shield designed to increase pro
tection for children in collision impacts from any direc
tion. The unit can be used in any seating position of any 
vehicle to which a conventional lap belt has been fitted. 

The Tot-Guard surrounds a child's body and thighs, 
and consists of three components: a five-and-a-half-pound 
hollow-molded polyethylene shield, a three-inch high 
polyethylene seat, and a removable foam pad for the 
inside of the shield. 

On the car seat, the child is placed on the small box
seat, the shield is slipped over his legs and body, and the 
regular lap belt then is buckled around the outside of the 
shield. 

Thus the child is freed from annoying straps, and 
greater safety is achieved in the event of an impact by 

vastly improved load distribution over the surface of the 
body. There's enough room for the child to wiggle and, 
at the same time, allow a moderate "jackknife" motion in 
the event of a sudden stop. 

If the unit is placed in front of a folding seat in an 
older model car, the rear edges of the shield act to 
prevent the seat from folding forward. The wide bottom 
edges also help dissipate the load of an impact, or 
severe stop, into the car seat itself. 

In both developmental and production versions, the 
safety shield has been tested in experimental impacts 
simulating head-on, side and roll-over collisions at high
way speeds. These tests involved the crash simulator 
sled in the Ford Automotive Safety Research Center as 
well as fully-instrumented car crashes at the company's 
Dearborn Proving Ground. 
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Ford engineers whose own children rode in prototype 
versions of the shield noted that it was enthusiastically 
accepted by the youngsters-even to the extent of being 
treated as a "free-form" toy when not in use in the car. 

The light-weight shield, seat and pad all are made of 
durable, easily washable materials. Initially, it will be 
available in one color, parchment. 

Light Subiect 
An advanced design board/ desk lamp which allows 

its user to select various types of illumination, is ex
tremely easy to set up, and has outstanding positioning 
ability irregardless of mounting surface angle, has been 
developed by Thomas L. Faul Associates, Inc. in con
junction with the Luxo Lamp Co. of Port Chester, N. Y. 
it was announced. 

Known as "Articulite" because of its full articulated 
action, it is ideal for tool and die layouts; for use by 
architects, draftsmen, artists, engineers, and students; for 
use on vertical and other types of drafting tables; etc. 
Any type of light can be chosen-warm or cool, artificial 
or day light, or both-whatever suits the type of work 
at hand. 

Color-balanced light is provided through selective use 
of an incandescent bulb and a "circline" fluorescent lamp. 
Either can be used separately or in combination. 

A notched counter balance weight opposite the lamp 
proper insures that the lamp will stay put at any board 
position despite the supporting surface attitude. The 
counter-balance weight is notched so that it will fit into 
the lamp arm when the lamp is not in use-thus increas
ing compactness when storage is desired. 

The "Articulite" clamps on easily, quickly and securely 

to any size board or desk. The gripping mechanism is 
a simple C-clamp. A ballast with a convenient electric 
appliance outlet is provided and also is easily attached 
to the board or desk. 
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All lamp joints have adjustable clamps for setting the 
proper friction needed to insure that once the lamp has 
been placed in its desired position, it will stay in that 
position until it is moved. 

Maximum lamp height is 36 inches above its pivot; 
minimum is 7~~ inches. Reach is anywhere within a 43 
inch radius of the lamp's pivot. Full, direct illumination, 
therefore, is provided within an 86 inch diameter plane 
centered at the lamp pivot. 

Double Take 
Important papers can be shredded as a protection 

against possible mis-use when thrown away, and such 
items as paper cups, empty cigarette packs, part of the 
inevitable daily traffic at most desks in the office, can be 
disposed of in the same electric wastebasket, it was an
nounced by the Electric Wastebasket Corp., when pre
senting "Double-Take" the latest model in the Destroyit 
Paper Shredder line. 

At strategic desks in research, engineering, design, 
laboratories, and at executive and supervisory levels, 
wastebaskets can be innocent yet agonizing sources of 
trouble for any organization unless protection is made 
conveniently available, for these important people, so 
that the important papers they throw away are never 
read by unwarranted persons. Where the ordinary 
wastebasket may fail in security, the "Double-Take" 
Electric Wastebasket, Destroyit Model 198 is designed 
to safeguard by putting paper into unreadable shreds 
and to handle ordinary waste in an efficient, yet un
obtrusive manner at these important posts. 

"What many companies may not be aware of is the 
possible corrupt use of important papers meant to be 
thrown away," says Michael Golde, President. "Not only 
basic company information, but names of customers, 
special vendors, private correspondence, etc. are open to 

espionage from paper refuse bought at times from char
women, janitors and porters. Particularly in these tense 
days, disgruntled employees, trouble-makers and un
ethical competitors can hammer away and attack a 
healthy business. That's why Electric Wastebaskets, in 
all their forms, are a modern business necessity." 

Simple to use, "Double-Take" is truly a wastebasket 
designed for every desk. At the touch of a button, paper 
is quietly shredded. An opening for ordinary waste is 
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at hand. No maintenance is required and emptying the 
basket is the same as ever except one knows that trouble 
has been avoided. 

Bug Eyed 
The largest fused silica mirror blank ever made--157 

inches in diameter and 25 inches thick-has been com
pleted by Corning Glass Works and formally accepted by 
officials of Canada's Mount Kobau National Observatory. 

The blank, when ground, polished and coated, will 
be the primary optical element in the Queen Elizabeth II 
reflecting telescope. The telescope is expected to be 
operational in 1974. 

Polarimeter readings show birefringence throughout 
the mirror blank is much less than 10 millimicrons per 

centimeter. Birefringence readings of 20 mu or less are 
considered good, and readings of 10 mu or less are ex
cellent, Corning said. 

Fused silica, one of the purest man-made substances, 
was used for the mirror blank because of its low co
efficient of expansion, thermal stability, hardness, mech
anical strength and finishing properties. An advantage of 
the material is its transparency, so that astronomers and 
engineers can inspect its internal structure. 

Corning semi-finished both sides of the blank to 
.010-inch and cut a 36-inch hole in the center for the 
Cassegrain focus. Final grinding, polishing and coating 
will be done by Canada at an optical shop on the campus 
of the University of British Columbia at Vancouver. 

The semi-finished blank weighs about 18 tons. It was 
ground flat on the bottom and has a spherical curve on 
the top. Final optical curve will be nearly hyperbolic to 
form a Ritchey-Chretien optical system. 

(Continued on Page 42) 
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•~1 never feel like a rookie'' 

"Sure it's my first year with B&W, but I've been too 
busy to think about that. I've been working in my field 
all along, and the training sort of blends right in." 

If Randy Trost sounds like a B & W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
ing faster. Sales were $560 million last year. Up 17 
per cent. 

That's how it's been from the beginning. We started 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Trost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7371. 

In the meantime, be on the lookout for the B&W 
recruiter when he visits your campus. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York, New York 10017. 

Babcock& ilcox 



CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
11 Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 
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II Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 11 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. • Write now 
for Clearprint samples, sizes, and prices. 
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edited by STU N EMO 

The audience reaction to the reduction of log's log 
to one page was astounding. Soon after distribution we 
heard furious pounding on our office portal. We heard 
cries of "More Log's log. More Log's log." Opening the 
door to face the crowd, we found one frothy-mouthed 
senior crying "More Log's log and I'll scream!" The 
only other request we received was from a freshman 
who suggested we drop log's log and run a humor 
column instead. 

You may think this is 

t 
But we're just handing you the same old 

line 
This is another service of your Minnesota Student 

Activists, designed to help you face the cold, cruel 
world. It will slash through the maze of red tape and 
strike at the core of the bureaucracy, helping you to 
find revealing answers to burning, pertinent questions 
like: 
Q. Where is Eddy Hall? Q. G. CLA Senior. 
A. It is on the Minneapolis campus, east bank. 
Q. My Physics TA sent me to find the Dept. of Alchemy. 
Where is it? P.H. IT Soph. 
A. Try the Bursar's window. That's where they turn 
the lead into gold. 
Q. I lost my dentures while staring in amazement at 
an accurate Daily headline. Will the Health Service 
replace them? J.G. NROTC Soph. 
A. We put the bite on the dental department at the 
Health Service, both to bridge the communications gap 
and the gap between your jaws. If you can prove you 
were a student when you lost your dentures, they will 
reolace them, charging you only for materials and 
labor. 
Q. What kind of people write these stupid letters? 
V.D. CLA Junior. 
A. People who are too lazy to find out the answers 
for themselves. 
Q. What are those red and green signs around campus 
that say "Walk" and "Don't Walk"? 
A. They are ritualistic totems of a strange sect on 
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campus that believes they have been placed here to 
protect the students from themselves. The genera I 
student pol icy has been that if we ignore them, per
haps they'll go away. 
Q. Where can I park my car? B. B. GC Freshman. 
A. At home. 
Q. Who was Northrop Auditorium named after? C.T. 
IT Grad. 
A. Northrop'. Aren't you glad you waited until this 
issue came out instead of calling the library yourself? 
Q. Why did we get a new billboard in front of Williams 
Arena? G.D. CLA soph. 
A. In order to bolster attendance the athletic depart
ment decided to try methods which have proven suc
cessful in attracting students. They copied the adver
tising style of MacHenry's and the Burger-back Club. 
Don't worry. The cost of the sign will be defrayed by 
the lack of increase in student attendance. Remember, 
it's not whether you win or lose. It's the attendance 
that counts. 
Q. Will Minnesota follow the national trend in in
creased student suicides? J.S. IT Junior. 
A. The fact that this trend is influencing us is shown 
by the increasing numbers of students willing to buy 
gut bombs at the local shops; 
Q. What are the present language requirements in IT? 
Y.P. IT Freshman. 
A. You must speak English. 
Q. Won't this stupid column ever end? Technolog ed
itor. 
A. It will stop when the stupid people who write stupid 
questions find out that it's faster and easier to tele
phone themselves and avoid the bureaucracy and red 
tape of another intermediary. 

last 
Last month we experienced the rare treat of going to 

some place called Ohio for the convention of the En
gineering College Magazines, Associated. It's a pretty 
classy sounding organization for our rag mag, isn't it! 
The town was named after some explorer and pos
sessed a university and a state capitol building, which 
is pretty advanced for Ohio. Cheap Joe, our business 
manager, arrived on time, naturally, and argued bitterly 
in the committee debate about whether or not to kick 
the Podunk Engineer out of the organization because 
the editor had used his salad fork for dessert at lunch. 
After this stirring controversy the issues became less 
important. We fulfilled all of our important obligations, 
like collecting our check, and then we tried to get 
out of town. 

Leaving Columbus is an unforgettable experience. 
Once they get you there they don't let go. We were 
faced with either a four hour wait for a flight of a little 
known flight to Cincinnati. We chose the adventurous 
route south. Using this plan we could sit and wait in a 
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different airport. The plane was rolled out of the air
port museum by three men in khaki flight suits and 
long silk scarves. We began to feel ill when they had 
to turn the propellers by hand to start the engines. A 
voice behind us said, "I don't know how they expect 
to get that thing into the air." It was the pilot!! The 
fellows from North Dakota were even hesitant about 
the trip and when you've flown on the airlines that land 
in Grand Forks you'll usually be happy with whatever 
you can get. 

Usually the stewardess starts the flight with a 
speech about the emergency oxygen mask, but in this 
case it was superfluous. We weren't going to get high 
enough off the ground to get hurt falling, much less 
running out of oxygen. 

This flight began with the distribution of Bibles. We 
felt relatively safe until we neared Cincinnati. We saw a 
crowd gathering. The fans thought we were Schwartz's 
Flying Circus coming in ahead of schedule. The land
ing made us think that our pilot was Schwartz himself. 
The rest of our trip was uneventful because we rented 
a small foreign car and made it home two hours before 
our scheduled landing time. 

0 a 
Nov. 16-30 

16-Staff party cancelled when editor forgets recipe 
for ice cubes. 

18-Student power advocates declare opening of 
Moos season. 

20-Bishop Pike's son accuses him of heresy in 
seance. 

I 
• 
I E 
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21-ME adds wine to his goulash recipe, gets 
stewed. 

23-Thanksgiving-Take a turkey to lunch. 
24-Cold turkey day. 
26-Faculty members pelt demonstrators at a stone

in with real stones. 
28-Chem E invents Factory Whistle Cocktail-One 

blast and you're through for the day. 
30-Pied Piper leads campus cops into river. 

Dec. 1-15 
1-Romney runs brain through dryer at laundro

mat. 
3-IT co-ed voted Most Revolting in Fidel Castro 

look-alike contest. 
5-Log Business Manager makes annual pilgrim

mage to shrine at Fort Knox. 
7-Pearl Harbor Day-Get bombed. 
9-Martin Luther loses 15 pounds on Diet of 

Worms. 
11-Marine ROTC student given dishonorable dis

charge for being rotten to the Corps. 
12-St. Paul jury sentences offender to listen to 

three Logs Log jokes-Capital pun-ishment. 
15-Drug division of city morals squad arrests mem

ber of American Legion Auxiliary for selling 
poppies on campus. 

How was it gang? Exciting? Stimulating? Nauseat
ing? Please send all your comments to LT. James P. 
Fosskeppler at Guantanamo Bay, Cuba. He's lonely 
and doesn't get much mail. Now you know why the 
Log's Log is the second most popular feature in Ameri
can magazines today. It closely trails the recipe sec
tion of the Kentucky Farmer's Journal. You thought 
this was bad, just wait until next month. 
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SP E- E p T R 
One of our out-of-this-world products is a new sys
tem for dining beyond the pull of gravity ... where 
food crumbs float around and water won't pour. It 
provides astronauts with everything from shrimp 
cocktail to pot roast to apricot pudding! 

This food is freeze-dehydrated and vacuum pack
aged in special flexible bags. The astronaut adds a 
few squirts of water from a special metering gun 
•.. kneads the mixture ... then squeezes the food 
into his mouth. 

Whirlpool scientists are accustomed to work
ing on new concepts in living convenience. In 
fact, most of the appliances we manufacture today 
were considered pretty 41far-out" when our engi
neers first began perfecting them. This includes 
such things as automatic dishwashers, refrig-

ST 
erators that stay frost-free and make ice cubes 
automatically, clothes dryers that sense when the 
desired degree of dryness is reached, a vac
uum cleaning system piped inside the walls of 
a home. 

These are but a few of the major appliances 
made by Whirlpool ••. leading manufacturer in 
this field. Last year our production totaled over 
5,700,000 units. A decade from now, we expect to 
more than double that volume by providing space
age appliances of a variety and utility which can 
scarcely be imagined today! 

Life is always presenting new problems which 
require imaginative answers. In our new research 
building, soon to be completed, we'll be better 
equipped than ever to provide them. 

Contact: Manager, Corporate Recruiting 
Whirlpool Corporation Benton Harbor, Michigan 49022 

An equal 
opportunity 
employer 

• 
I 
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You'll do much more than watchm 

As a young college grad joining Pan Am's team of range 
professionals you'll get the best pad-side seat in the nation. 

Before you know it, you'll be helping to engineer the track
ing, telemetry, communications, data handling and display 
systems-or providing launch and base support operations 
-for many of the nation's major space shots along the 
10,000 miles of the Eastern Test Range from Cape Ken
nedy to the Indian Ocean. 

You'll work with a lot of highly imaginative hardware and 
systems engineering that is as advanced and complicated 
as the space action we support. And you'll soon find that 

you're equally comfortable with a wide range of specialties 
(radar, telemetry, electrical, optics, command I control, tim
ing, hydraulics, statistics, infrared, orbital mechanics, 
structures, aeronautics, instrumentation, communications, 
etc.). 

Talk to your Placement Director. It could be your first step 
to the Cape. Or write for more information to Manager of 
College Relations, Dept. 316L, Guided Missiles Range 
Division, Pan American World Airways, Inc., 750 S. Orlando 
Ave., Cocoa Beach, Florida. An Equal Opportunity Em· 
pi oyer (M I F). 

PAN AMERICAN WORLD AIRWAYS, INC. 
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The largest fused silica mirror blank previously com
pleted is Corning's 144-inch disc, delivered this year for 
the European Southern Observatory ( ESO). This ob
servatory, being constructed in Chile by a consortium of 
five European nations, is expected to be in operation in 
1972. Largest fused silica telescope mirror now in use 
is the 61-inch Corning disc made in 1964 for the U. S. 
Naval Observatory at Flagstaff, Arizona. 

The two largest telescopes now in operation-both 
using primary mirrors made of borosilicate glass-are 
the 200-inch Hale telescope at Mount Palomar in south
ern California and the 120-inch Lick telescope at Mount 
Hamilton near San Francisco. Primary mirrors for these 
telescopes were cast by Corning in 1934. 

Corning manufactures its large optical discs by fusing 
several sections. This technique permits selection of the 
best optical quality pieces for the top surface of the 
mirror, which will be ground and polished later to a 
precise optical curve and then aluminized to form a 
reflector. 

Westinghouse research engineers are tackling the prob
lem of air pollution from furnace smokestacks with a fuel 
cell. 

The cell, a unique, high-temperature type developed 
at the V\Testinghouse Research Laboratories, offers 
promise for monitoring the furnace fire by sniffing out 
the amount of unused oxygen that escapes up the stack 

Too much oxygen means that too much air is entering 
the furnace for the amount of fuel being burned. The 
excess air cools the fire, lowers the amount of heat ob
tained from the fuel, and sweeps up the stack unused. 

Too little oxygen in the stack indicates too rich a 
fuel mixture, which gives incomplete combustion and 
excess air pollution. 

The job of the fuel cell is to keep the oxygen content 
on target for the hottest, cleanest fire. 

In normal use, the fuel cell generates electric power 
when oxygen and a gaseous fuel, such as hydrogen, are 
fed into it. However, when operated without this supply 
of fuel, the ceil becomes one of the fastest and most 
sensitive oxygen detectors known. 

Since this discovery five years ago, the detectors have 
been produced and sold for other applications by the 
Westinghouse scientific equipment department. The 
experimental furnace control system is based on the de
tector's sensitive "nose" for uncombined, or molecular, 
oxygen. 

In this system, a sample of the flue gases in the fur
nace stack is fed continuously to the detector. The sens
ing fuel cell responds only to the free oxygen present 
in the mixture of gases, giving an electrical signal that 
indicates any deviation from the optimum value and the 
amount of the excess or deficiency. 

This infonnation is fed to an electrical control system 
that automatically adjusts the feed rate of air and/ or 
fuel entering the furnace until the specified oxygen con
tent of the flue gases is maintained, which means that 
the optimum fuel to air ratio is also maintained. 

In reporting the new experimental control system, Dr. 
VVilliam E. Shoupp, vVestinghouse vice president-re
search, said that it can be made to provide continuous 
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monitoring of the combustion process while responding 
rapidly to departures from optimum conditions. 

Great Vibrations 

A new, portable instrumentation system for precise 
field measurement of sound and vibration has been intro
duced by B & K Instruments, Inc., Cleveland. 

The new system, Model 3501/S, includes all instru
ments necessary for making laboratory-accurate field 
measurements and full-octave analysis of sound and 
vibration. 

The major components in the 3501/S system are a pre
cision sound level meter, octave band filter set, and 
pistonphone calibrator. They provide precise sound 
measurement from 10 Hz to 25 kHz, and 22 to 148 dB 
with a field calibration of laboratory accuracy. 

Accessory equipment contained in the system includes 
two condenser microphones ( 1" and ~~"), gooseneck ex
tension, windscreen, nose cones, random incidence cor
rector, accelerometers and integrator for vibration 
measurement, and spare batteries. An adjustable micro
phone tripod and extension cable are provided to en
able the operator and instrument to be out of the inter
ference field of the measurement. 

Typical field applications for the system include 
measurement and analysis of product noise or vibration; 
acoustic studies in homes, factories, offices, auditoriums, 
and theaters; and measurement and analysis of ambient 
and peak noise at airports and in streets. 

The system instruments and accessories are provided 
in a durable fiberglass carrying case, equipped with 
foamed-plastic compartments for each item. An auxili
ary compartment accommodates earphones, cables, 
manuals, and many other accessories. 

The portable case is only 17'' high, 20" wide, and 6" 
deep, small enough to fit easily under the seat of any 
commercial aircraft. The system, complete with all 
components, weighs approximately 30 pounds. [] 
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That's what Galliano Orfei said when asked about 
the various materials used for pipe joints. He also 
said, "When you listen to everybody's story, it's 
hard to know why a sewer pipe joint made of one 
particular material is better than another. 

"But the thing that sold me on urethane is that it 
retains its compression. I know from experience 
that any other material just won't do this. 

"I also know that joints under constant compression 
assure sewers that will remain tight. This means a 
Jot to a community because sewage treatment costs 
are rising and any ground water that enters the line 
has to be treated, too. This just makes treatment 
costs that much higher." 

Mr. Orfei's reaction to the Dickey urethane Coupling 
is typical of thousands of others. In addition to the 

If it's made of clay it's good ••• 
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superior compression characteristics, this urethane 
Coupling offers many other advantages. High load· 
bearing capacity ... resilient hardness stability ..• 
sustained flexibility ... immunity to cold flow ..• 
resistance to the acids, alkalis, sewer gas and indus
trial wastes normally found in sewers. 

There's no question about it ... urethane is un
equaled for sewer pipe joints. That's why it's used 
exclusively for the Dickey Coupling. 

KEY sanitary glazed clay pipe 

W. S. DICKEY CLAY MFG. CO. 
BIRMINGHAM. ALABAMA • FT. DODGE, IOWA • KANSAS CITY, 

MISSOURI • MERIDIAN. MISSISSIPPI • ST. LOUIS. MISSOURI 

SAN ANTONIO, TEXAS • TEXARKANA. TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUl, MINN. 55114 
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Here in the hills of East Tennessee we are known as East1nan 
and the atmosphere is sort of different 

Ladies' picnic on a Thursday afternoon in Warrior's Path State Park near Kingsport, Tenn. Down in the 
valley the chemical engineering is as up to date as any on earth, but the tensions of the big cities seem slow 
to penetrate the hills of East Tennessee. Some call this isolation and like it. Some wouldn't. We offer choice. 

You may have first heard of Kodak when you were eight 
years old and grandpa pointed a camera at you. In Kings
port, Tenn., Longview, Tex., and Columbia, S.C., there 
arc 15,000 of us who make no cameras and no photo
graphic film but turn out fibers, plastics, and chemical 
ingredients for a hundred other industries. In fact, we can 
oflcr no less a variety of chemical engineering opportuni
ties in those communities than in Rochester, N.Y., where 
we produce our renowned photographic goods for enjoy
ment, for business, for education, and for the professions. 

Although many Kodak chemical engineers eventually 
move into production or management functions, none 
start there. First assignments are in development and 
process improvement, or systems and research. A chemi-

cal engineer might also make full usc of his professional 
competence in liaison with our customer companies, in 
which case he is in marketing and had better count on 
moving around quite a bit. Otherwise we are so set up 
that we can give an engineer all the opportunity for ad
vancement he wants without ever asking him to change 
communities. 

We make the same promise to mechanical, electrical, 
and industrial engineers, by the way. 

Drop a note about yourself to Business and Technical 
Personnel Department, Eastman Kodak Company, 
Rochester, N.Y. 14650. lf you have any geographical 
preferences or any other category of preferences in work, 
mention them. We are an equal-opportunity employer. 

And here, just to be specific, are what occupy the chemical engineers down in the valley: 

RATHER SPECIAL 

Solid-phase polymerization 

High-temperature vapor-phase pyrolysis 

Liquid-phase air oxidations 

Non-Newtonian flow 

Drying of tacky pastes 

Extrusion of hot, viscous, temperature
sensitive materials 

Design of systems for melt- and solvent-spinning 

Oxidation of ethylene to acetaldehyde 
and ethylene oxide 

Oxo process 

Olefin polymerization 

Vapor-phase dehydrogenation 

MORE GENERAL 

Design of pilot plant and plant equipment from 
laboratory data and basic chemical 
engineering unit operations 

Drying operations for fibers, plastics, and chemicals 

Viscous flow and heat transfer 

Chemical kinetics rate models 

Dispersion systems 

Mixing studies 

Usc of computer hardware and software in 
plate-to-plate distillation program, 
hydraulic design, heat-exchanger 
design, mass transfer equipment 
design, reaction simulation 



" ... Accident in the left hand lane of the Queens-Midtown access ramp. 
Right lanes moving slowly. Fifteen minute delay at the Brooklyn Battery 

a I Tunnel. Lincoln Tunnel backed up to the Jersey Turn-

• 
pike. Extensive delays on Route 46 in the Ft. Lee area. 
That's the traffic picture for now, Bob." 

However, technical people at GE are doing something about it. 
Development and design engineers are creating and improving elec-

tronic controls and propulsion systems to guide and power transit trains at 
160 mph. Application engineers are developing computerized traffic control 
systems. Manufacturing engineers are developing production equipment and 
new methods to build better transportation products. And technical marketing 
specialists are bringing these products and systems to the marketplace by 
working with municipal and government agencies. 

Young engineers at GE are also working on the solutions to thousands of 
other challenging problems-products for the home; for industry; systems for 
space exploration and defense. When you begin considering a career starting 
point, think about General Electric. For more information write for brochure 
ENS-P-65H, Technical Career Opportunities at General Electric. Our address 
is General Electric Co., Section 699-22, Schenectady, New York 12305. 
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e inghouse is looking for i aginative people 
to help ake cities 

There has never been such a tre
mendous need for ,building as there 
is today, and never such a permis
sive atmosphere for new jdeas. 

But it isn't enough to just build. 
We have to make cities easier to 
reach, easier to work in, efficient and, 

onderful to live in. 

above all, attractive and exciting. 
Westinghouse is developing new 

ways to heat, light and cool buildings 
- new ways to start from scratch and 
build complete new cities. 

You name it, there's a project at 
Westinghouse that needs your tal-

ents. So what can you do about it? 
Talk to the Westinghouse recruiter 
when he visits your campus,· or 
write Luke Noggle, Westinghouse 
Education Center, Pittsburgh, Penn
sylvania 15221. 

An equal opportunity employer 

You can be sure If it's Westinghouse 
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Salary - opportunity - stability - and. very impor

tantly - diversification. § That's what's at LTV 

Aerospace Corporation. § We design and make 

a wide variety of products for defense and for 

commercial application. Our R&D program moves 

rapidly from protocol facts to concept to prototype 

to production. §We're active in many different parts 

of the country. many different parts of the free world. 

want. § Contact an LTV Aerospace representative and LTV 
Aerospace 

you'll see what we mean. He wants to know how 

you think - what your goals are - as much as 

he wants to know your academic record. His job 

is not just to get you to take a job with LTV 

§ From the day you join the company. your individual 

talents are assessed and regularly re-evaluated to give 

you the personal as well as the financial recognition you 

that 
where 

it's 
at! 

Aerospace. He wants you to know everything you 

want to know about the company. So you know 

where you start. So you know you're headed where 

you want to go. § Write College Relations Office. LTV 

Aerospace Corporation. P.O. Box 5907. Dallas. Texas 

75222. An equal opportunity employer. 

L..'TV AEROSPACE CORPORA.'TIOr+J 
A SUEJSIDIARY c::>F L..ING- TEIVICO- VOUGHT, INC CAL.L-AS 

VOUGHT AERONAUTICS DIVISION· MISSILES AND SPACE DIVISION· RANGE SYSTEMS DIVISION • KENTRON HAWAII. LTD 
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0 
o are ou 

on the turns? 
A strong stroke isn't enough to win in freestyle swimming. 

Experts say: ''Watch the turns.'' 
"A champion won't touch with his hand," they tell us. "He begins his 

overhead tumble with a downward stab of his right arm, twists as his feet 
hit, then explodes forward with a powerful pushoff., 

Their conclusion: "Experience and smart coaching develop a championship turn." 
We believe it. That's why we've put together the most experienced and 

best-coached team of bearing and steel engineers in the world. To make 
doubly sure that Timken bearings give our customers a perfect turn. 

If you're up to facing the challenges of modern industry, if you've got the initiative, 
ingenuity and training to thrive on tough problems, join the team. 

Write The Timken Roller Bearing Company, Canton, Ohio 44706. 
Tell our Manager of College Relations that you'd like to talk it over. 

·------------------. 
I I ' n your campus.~~. , 
I I 

I Feb. 7, 1968 I 
I A Timken Company representative I 
I would like to talk to you! ~ 

L------------------~ 

® 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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We mean that a pioneer aerospace 
company still headed by the man 
who founded it 45 years ago has got 
to be a company that cares about its 
people. T. Claude Ryan, founder and 
chairman, is still at the office every 
day. To him, Ryan employees are 
friends. Old ones and new ones 
alike. Ryan headquarters, combining 
engineering and manufacturing fa
cilities, are on the shores of San 
Diego bay, where it all started in 
1922. 

We mean that a company so 
rooted in aviation history is bound 
to be a leader in vitally important 
defense/space programs. The out
growth of the original Ryan Airlines, 
Inc. that built the "Spirit of St. Louis" 
in 60 days from a standing start will 
always be ready to accept impos
sible challenges. And ready to listen 
to young men of vision who can 
dream up answers to those chal
lenges. Ideas are given a chance at 
Ryan. So are the men who come up 
with them. 

r 

We mean that a company which 
led the world in the conception and 
development of jet-powered target 
drones is the kind of company where 
daring and untried ideas come to 
life. Over 3,000 Ryan Firebees, the 
most versatile aerial targets ever 
conceived, are in use with all three 
branches of our armed forces, help
ing to train our defenses against any 
airborne threat. A super-sophisti
cated, supersonic Firebee II will 
soon be flight tested and enter 
service. 

We mean that a company whose 
heart has always been in the wild 
blue yonder would just naturally be 
there when man reached for the 
stars; that the products of its scien
tists, engineers and technicians 
would naturally play a key role in 
our race for space. Ryan landing 
radar systems made possible the 
first soft landing on the moon. And 
an advanced Ryan system will as
sure a soft landing for the first man
ned lunar visit. The men at Ryan 
already have their eyes on the space 
beyond the moon. 

We mean that a company made 
up of men who taught themselves to 
fly straight up, while others said it 
couldn't be done, is the sort of place 
that puts no strings on a man's imag
ination. Or barriers in the way of 
way-out thinking. For over ~wenty 
years Ryan has been amassmg ~n 
unmatched fund of technology m 
vertical and short take off and land
ing (V/STOL) aircraft. The list of ac
complishments is long: Dragonfly, 
1940. Vertijet, 1957. Vertiplane., 19?9. 
The present day XC-142A tilt-wmg 
and the XV-5A Vertifan. Ryan prod
ucts can fly straight up. So can the 
men who work there. 

We mean that a company with a 
strong and capable management
whose business success has led to 
majority ownership of large related 
companies- is the kind of concern 
that can match challenges with per
manent opportunities. Ryan Aer~
nautical is majority owner of Conti
nental Motors Corporation and its 
subsidiaries, suppliers of primary 
power for both piston and jet air
craft and agricultural, military, ma
rine and industrial equipment. There 
is nothing provincial about Ryan. In
cluding subsidiaries, it operates 16 
manufacturing facilities in the USA 
and Canada. 

We mean, also, that San Diego is 
a better place to work-because it's 
a better place to li~e . . It's the surfi!lg, 
sailing deep-sea f1shmg and golfmg 
capita!' of the country. It's clean, un
crowded and friendly and you can 
lead the good life year 'round .. Its 
great universities. make. educatl<:~n 
one of its largest mdustnes. Ryan 1s 
an important and respected member 
of this dynamic community ... a 
community on the move. 

An equal opportunity employer. 

This is what we mean 
when we say, "Ryan is a 
better place to work." The 
4,500 men and women now 
at Ryan know it is. And they 
invite your inquiry. Check 
with your placement office 
for our campus visit, or 
write to Mr. Harlow Mc
Geath, Ryan Aeronautical 
Company, Lindbergh Field, 
San Diego, Cal if. 92112. 
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nd you still call us a phone company? 
We really don't mind. 
After all, it wasn't that long ago that we were just in the telephone business. But 

now, because we're involved in so much more, we need bright college graduates 
with practically any kind of degree, whether it's in Engineering or Commerce. 

Ask your placement director about us. The misunderstood phone company at 
730 3rd Avenue, N.Y. 10017. 

eneral lephone Electronics 
SYLVANIA ELECTRIC PRODUCTS· LENKURT ELECTRIC· AUTOMATIC ELECTRIC CO.· TELEPHONE COMPANIES 
IN 33 STATES · GENERAL TELEPHONE DIRECTORY CO. • GT&E LABORATORIES · GT&E INTERNATIONAL 
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rail- lazers fin 
reco nition at n 

Looking for excitement; adventure, opportunity 
for creativity? Look into Raytheon where new fron
tiers. are being explored from inner to outer space 
... in underwater acoustics, radar, space and infor
mation systems, and missiles ... where a healthy mix 
of commercial .and government business, including 
education systems, provides stability and new hori
zons for growth. 

Opportunities abound. Promotion from. within 
is policy, not propaganda. Case in point: Raytheon 
President, Thomas L. Phillips, who began his career 
16 years ago as an engineer at Raytheon's Missile 
Systems Division. 

Some people .don't want to be president .. For 
them, Raytheon has a unique salary plan which 
permits. technical, .non-supervisory personnel to. equal 
the financial gains of those .who choose to·.move up 
in management. 

For those who wish to continue their education, 
a liberal policy for reimbursement of tuition has been 
established; And Raytheon's 4lplants and labora
tories are located within easy access of major colleges 
and universities. 

Opportunities exist not onlyintechnical areas, 
but also in business and financial management. 

You've spent years preparing for the. uright" 
job • .. now take time to select the"right" company. 
For a copy of Raytheon's latest brochure, or to 
arrange an on-campus interview, contact your place
ment ·director or write: ·Manager of College Rela-

. tions, Raytheon Company, Lexington, Mass. 02173. 

An Equal Opportunity Employer 

EltCElUIICE Ill ELECTRONICS 
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As the Fall quarter comes to a close, 
we are coming out with our third mag
azine of the year. We hope that you 
have liked what has been presented 
to you so far. (Sorry about last 
month's cover.) We have been try
ing to be more creative and to make 
the magazine more stimulating, al
though we have quite a bit to com
pete with-math books, physics texts, 
lab reports, Playboy and Mad. 

In an attempt to return to the high 
quality cover, we are featuring skiing 
this month in the magazine and on 
the cover. If the article sounds like 
advertising for Head Skis, it wasn't 
intended to be. But we were fortunate 
enough to get the personal permission 
of Howard Head to reprint an article 
which he had written for Ski maga
zine. Our business manager, Stingy 
Sausen is especially grateful to him, 
because it meant that we would be 
able to print another magazine and 
make more money. You aspiring and 
perspiring engineers who are becom
ing disillusioned with what appears 
to be an unattractive field will be in
terested to know that Mr. Head is an 
aircraft engineer. So do not despair, 
there are some interesting companies 
that you can work for. 

If you want to take an inside look 
at work-study, peruse the article writ
ten by a student in that Mechanical 
Engineering program. For further 
comment about this be sure to read 
the below editorial. 

In our third article for this month, 
one of our artists leaves the drawing 
boards and comic books and gives us 
an explanation of how computers com
municate. Don't yawn or retch, it's 
actually a readable article even for 
you first quarter freshmen. Even we 
could read it. 

As you have already noticed we 
again have another delicacy for you 
in the person of Miss December. 

If you're in the mood, you will find 
.. Splinters from the Log" is still fill-
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ing two pages and emptying stom
achs. And on that note we must also 
remind you to read Log's Log. 

Lunch Pit 
Usually we enjoy walking through 

the basement of Main Engineering, 
for it allows a chance to browse 
through the goodies in the bookstore. 
Once last month, because of the 
crowd buying fall quarter books, we 
tried the riskier route through the 
filth of the so-called study room next 
door. The conditions aroused our 
curiosity as to what kind of human 
could exist in the squalor we saw. We 
thought that if a study was made of 
the room we could report it to Wash
ington and apply for federal slum re
moval funds. People from Tech Com
mission and the administration told 
us that this was, supposedly, a study 
room. This prompted us to survey 
the population of the room during the 
day. We found little studying, which 
was probably because of the noise of 
the lunch crowd. The Commuter 
Slide rule and Crazy Eight Society 
was holding their daily meeting and 
game session. They read the minutes 
of the previous day's meeting and all 
ritualistically tossed their brown bags 
in the general direction of a fu1l 
wastebasket. 

We watched the amount of gar
bage that accumulated in the room 
during one lunch time. The logical 
conclusion is to start a landfill. We 
could tear down the temporaries and 
fill the excavation with the trash. It 
could be accomplished with the leav
ings from about four lunches. The 
only part that really bothered us was 
watching last week's sandwich decay 
on the table. We made the resolution 
never to walk through on a hot day 
when the stench rose. It seems that 
no provisions are made for regular 
washing of these tables. Logically 
there should be no need, since they 

are study tables, but the invading 
hordes leave garbage in every con
ceivable spot. There is approximately 
one wastebasket per table, yet the 
mob manages to fill them to overflow
ing every noon. 

Any hint of the former purpose of 
this room, study, has been buried 
under a tide of refuse. It seems that 
the room has literally gone to waste. 

IT Creativity 
If you've been aware of the sur

roundings as you plod from class to 
class in Main Engineering, you've no
ticed a sign that attempts to cajole 
you into signing up for a E-Day com
mittee chairmanship. However, we're 
not going to attempt to influence you 
in this. Inevitably, the same students 
that are active in other phases of lead
ership in IT will take the positions 
in the yearly attempt to salvage the 
grand old tradition, and, as in the 
past, E-Day will be no different. If 
it is the same old tired show that it 
has been, who needs it? 

Every year, we wander around the 
disaster area in the Architecture Court 
where the companies and students hold 
what is known as open house. On Fri
day of IT Week, if we come to school 
at all, and if we are unlucky enough, 
we will catch a glimpse of the pa
rade. Then we will usually watch the 
ceremonies on the back steps of Main 
Engineering. At least there are some 
pretty girls to look at. All in all it is 
usually more exciting to stay home in 
bed. 

In moment of naive day-dreaming 
the other day, we wondered what it 
would be like if we, as engineers, used 
some of this creativity that we are 
supposed to be endowed with. Out
side of being walking computers, isn't 
that why we are in engineering? It 
seems to us that unless there is the 
desire to create, the engineer might 

MINNESOTA TECHNOLOG 



as well sell his slide rule. Engineers 
are continually being knocked by the 
other world across Church Street, as 
being square, dull, and sex-starved, 
arid in one of the only ways that we 
show off, we seem to prove their case. 

We are supposedly being trained to 
plan and to create, yet it would seem 
as though engineering students could
n't plan their own funeral, much 
less an allegedly exciting, vibrant 
event. We look at the creativity and 
planning that goes into the parade 
floats, and we want to laugh-no, cry. 
We're sure we will hear words of pro
test and excuses from the IT Week 
chairman and committee, but there is 
no excuse. We're not demanding the 
planning and quality found in the 
Tournament of Roses, but we are de
manding that an attempt be made. 

Students of Minnesota, you can 
sleep in peace tonight knowing that 
Bill Newell and the MSA are guard
ing your rights and protecting your 
interests. 

Gorge Yourself 
The buildings and landscaping of 

the University are at times called ugly 
but they are esthetically thrilling com
pared to the industrial area around 
us. The center of all ugliness is that 
haven for coal piles and storage tanks 
that we call the river gorge area. The 
grime of this repulsive hole is un
believable. Perhaps it's this gorge that 
people mean when they speak of 
Credibility Gap. 

University planning reports in the 
last few years have discussed chang
ing this area but, since it is not Uni
versity property, the plans have been 
very indefinite. It is an intriguing area 
for architects and planners who still 
have some hope of saving the Univer
sity area from the industrial blight. 
Parks, recreation area, and residential 
units of various types have all been 

December. 1967 

proposed at some time. What is need
ed is a synthesis of these ideas and 
an attempt to begin a long range pro
gram to change the ugliness of the 
gorge into a scenic asset. City plan
ning commissions have finally become 
aware that the University has to be 
a major factor in programs such as 
transportation. studies. Perhaps we 
can convince them that a change in 
the gorge should be incorporated in 
a plan to improve the lower harbor 
area. 

We hope to act as a clearing house 
for planning ideas for the gorge dur
ing the next quarter. In this issue 
you will find the rules for a contest 
that will award a prize for the best 
suggestions about what to do with the 
river flats area. We hope to include 
both landscape and architectural plans 
in this contest so we may change the 
atmosphere of the gorge from a des
olate commercial wasteland to live
able campus and community space. 
The conversion to usable space would 
involve a choice of purpose for the 
area, type of buildings and develop
ment of the land itself. 

Please consult the list of rules about 
the details of the contest and begin 
to work on a plan. Submitted reports 
should contain a fairly detailed idea 
for the basis of the development. 
Along with this we expect drawings 
or sketches of the facilities planned 
and a map of the area involved. This 
is not meant to be a final architect's 
plan but rather a preliminary plan 
which will define the purpose and 
show what type of facilities will be 
constructed. The degree of detail will 
be considered in judging the entries. 

This area of campus cannot be stud
ied by statistics as parking and study 
space are. It requires an imaginative 
solution which will efficiently utilize 
and also beautify the gorge. We hope 
this contest will stimulate creative 
thought about the district and foster 

a visionary, useful plan to reform the 
gorge. 

Co ... op Program 
In this issue there is an article des

cribing the advantages and disad
vantages of the mechanical engineer
ing co-op program. The surprising 
thing, when viewing the program, is 
that it is so limited, both in numbers 
and subjects. Here at Minnesota we 
have approximately 160 students on 
the ME program. There is also an ag
ricultural engineering program which 
is run somewhat differently. The only 
other such program in the state is at 
Moorhead State College where there 
is a plan such as this in business 
administration. 

Arrangements of this type are in use 
in many universities around the coun
try in a variety of subjects. Big Ten 
schools have a wide assortment of ma
jors which use the work-study method. 
Purdue, for example, has accounting 
and business administration programs, 
besides their engineering programs. 
Michigan State has co-op systems in 
about twenty fields. These and other 
schools like them have moved into 
this area with enthusiasm and have 
developed varied programs. Here we 
seem to be impervious to change. 
It is hard to find enough applicants on 
this campus to join the mechanical 
engineering program. When viewing 
the opportunities this choice of cur
riculum has to offer, it is amazing that 
more students are not attracted to it. 

Many other opportunities exist in 
other types of studies. We should be 
expanding into other fields but there 
seems to be an unwillingness on the 
part of the administration to go to the 
trouble of implementing the program. 
The chance to join this type of pro
gram should be available to other stu
dents, not only in other forms of 
engineering, but in other colleges in 
the University. (] 
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66 Unless You're Ambitious, Flexible, Creali\le, lmaginali11e, elce '' 
If you rebel at the idea of being dropped into a pro

fessional slot, you're our kind of person. 
We need competent, imaginative, flexible individ

uals. Because we're that kind of company. We 
encourage our people to take risks, to find novel
even off-beat-approaches to 
technical, managerial and 
marketing problems. We 
believe that only a bold, 
creative staff can con
tribute to the continued 
growth of a corporation 
that is already bold and 
creative. 

Maybe that's why Chemical Week 
magazine, in awarding us the Kirk
patrick Award for Management 
Achievement, titled the arti
cle "Portrait of a Win-
ner." And wrote 
"Keys to Celanese 
Corporation's vic
tory: an alert, ag
gressive manage
ment team, explicit 
planning and well
defined roles." 
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If you have a professional degree in chemistry, 
chemical, mechanical or industrial engineering, 
physics or marketing, Celanese has a lot to offer you. 

Frankly, we also expect a lot. But 
the rewards are based on perform

ance. Not on how old you are or 
long you've been with us. By 
same token, we do not have 

formal training programs. We 
do have a very deep interest 
in giving you as much respon

sibility, and in pushing you 
along just as fast and far 

as you can go. 
If this sounds 

good to you, discuss 
us with your faculty 
and placement of
ficer. And see our 

representative when 
he is on your campus. 

Or write to: John B. 
Kuhn, Manager of University Recruit
ment, Celanese Corporation, 522 
Fifth Avenue, New York, N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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the 

exper1ence 
by LARRY LEISTIKO 

The decision facing every sopho
more in Mechanical or Industrial 
Engineering at this time is whether 
or not to enter the Engineering In
tern Program ( EIP), sometimes re
ferred to as the Co-op Program. There 
are many benefits and some disad
vantages that this program presents 
to the student. In addition to trying 
to give a general idea of what two 
typical programs consist of, this report 
will look at the merits of the program 
and things to consider when applying 
for it. 

The program is set up so that the 
student alternately works a quarter 
and attends school for a quarter. 
There are two groups in the program, 
one that goes to school during the 
Summer and Winter and works dur
ing the Spring and Fall and the op
posite group that works Summer and 
\~linter and goes to school Spring and 
Fall. The Co-op student continues on 
this basis until he has completed four 
work assignments at which time he 
continuously goes to school until grad
uation, which theoretically is another 
one quarter. While he is working, he 
is enrolled as a student at the Univer
sity and receives two credits for a 
report which is written on some phase 
of his experience during the quarter. 
In order to graduate on schedule in 
the program (which is one quarter 
later than normal graduation) the 
student takes a three credit corre
spondence course while working. This 
is to obtain the proper number of non
technical electives necessary to grad
uate. It is also recommended in order 
to maintain the student's 2-S draft 
status. Although recommended, half 
of the people on the program do not 
take correspondence study, which in 
effect adds another quarter in school. 

Typical Work Assignments 
The typical work assignment varies 

widely from company to company 
because of the different company 
goals in their approach to the pro
gram. Basically, companies approach 
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the program with one of two goals. 
The first is to have the student work, 
and anything that he learns while 
working constitutes the value of the 
experience to the student. The main 
idea here is that the work of the 
company is accomplished. The second 
approach is that he is on the program 
to learn, and that any work he pro
duces is more or less incidental to 
the main object of learning industrial 
procedures. Both philosophies have 
merits depending on the type of work 
that is performed or the type of learn
ing that is expected. For discussion 
purposes, let us call a company with 
the first philosophy "A" and a com
pany with the second philosophy "B". 

Company "A" Work 
Assignments 

The typical work assignment for a 
Co-op with a company of nature "A" 
would be as follows. The better half 
of the first work quarter would be 
spent learning some of the various 
procedures and goals of a specific de
partment in the company. The rest 
of the quarter, the student would be 
assigned to an immediate supervisor 
in this department who would give 
him a specific project to work on. 
The project might be the design from 
conception to actual testing of a new 
product or instrument. It could pos
sibly be working as a glmified lab
ora tory assistant which could be bor
ing and not too educational. If he is 
given the task of designing a new 
article to be manufactured, the know
ledge that he gains would be very 
beneficial. By trial and error, he would 
find out what is required in achieving 
the desired project. This could in
clude not only a design aspect, but 
possibly designing a method of test
ing the article he is designing. He 
would also have to draw conclusions 
and make recommendations to his im
mediate supervisor. The type of com
pany and the type of individual that 
he is will for the most part determine 
the extent of his responsibilities. 

The second quarter work assign-

ment would be spent in a similar 
manner. If the company the student 
is working for is diverse in nature, 
more than likely he would be as
signed to a different department 
where again he would be given a 
project to work on. Subsequent quart
ers would follow this pattern. 

The advantage of this type of pro
gram is that it gives the student a 
sense of responsibility and requires 
him to develop a logical method of 
solving a problem. If the project is 
very limited in nature, the student 
will not obtain a broad idea of how 
the department as a whole functions, 
hut rather a very limited perspective 
of the department because he is in
volved in only one small phase of it. 

Company "B" Work 
Assignments 

The typical work assignment of a 
company of nature "B" would be as 
follows. The first two weeks of his 
first work assignment are spent in 
orientation and becoming acquainted 
with the basic departments ( staff and 
manufacturing) and what they do. 
After this general introduction, the 
Co-op will spend the remaining por
tion of this assignment working on 
machines and processes basic to man
ufacturing. If the company has a 
large assembly operation or a foun
dry, the Co-op could also possibly 
get into these areas. During this time 
by actually working in the factory, 
he becomes familiar with the operat
ing characteristics and how to run 
some of the more common machines 
used in manufacturing. When the 
student later becomes involved in 
design, this working experience will 
prove valuable as he will have an 
idea of the manufacturing feasibility 
of a part before he designs it. 

On his second and third work as
signments, he will spend time in 
several of the major staff departments 
such as: Plant Lay-out, Industrial, 
Plant, Methods, and Reliability Engi
neering. In each of these depart
ments, he will be allowed to watch, 
ask questions, and see what each de
partment does and how it does it. If 
the company's program is flexible, the 
Co-op could possibly spend more time 
in a department in which he is very 
interested. A few companies using 
this philosophy will allow their Co-ops 
to spend time in such non-engineering 
related fields as Supervision, Account-
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ing, Production Control, Data Process
ing, Marketing, Sales, and Service if 
the Co-op is interested in one of 
these areas. The last work assign
ment the Co-op will spend time in 
Research, Development, and Product 
Design. Depending upon the scope 
and nature of the company, this could 
include many things. 

The major advantage of this type 
of philosophy in the Co-op Program 
is that it gives the student a broad 
view of most of the major functions 
necessary in running a company. 
VVhile in these many areas, it pre
sents the Co-op with an excellent 
opportunity to see which ones he 
would like to pursue further or avoid 
in later life. A disadvantage of this 
program is that the student seldom 
has an opportunity to really assume 
any degree of responsibility on his 
own. 

Fortunately for the Co-op, no com
pany follows either philosophy to the 
absolute letter. Every company in
corporates some of each philosophy, 
although the emphasis will vary from 
company to company. 

Now that I have described two 
"typical programs" one must consider 
the advantages and disadvantages of 
the program. Because the disadvan
tages are less in number it might be 
well to consider them first. 

The program has only one disad
vantage of any consequence. This is 
the fact that the student must con
stantly readjust to two completely 
different situations. Changing from 
a school situation to a work situa
tion is relatively easy, but to change 
back to studying after working is 
difficult. While he is working he 
has an abundance of free time (while 
he should be taking correspondence 
courses) at which time he develops 
the habits of reading the newspaper, 
and magazines, watching television, 
playing around with his car, golfing, 
and many other things that he doesn't 
ordinarily have time for in school, in
cluding being able to loaf a lot. To 
get back to the routine of studying 
after indulging in the «pleasures" of 
life can be somewhat difficult. If the 
student Co-ops with a company out 
of the Twin Cities, this readjustment 
problem becomes more difficult. The 
problem of finding a new place to 
live every three months poses many 
unique, memo r a b I e, ludicrous, and 
sometimes frustrating experiences. To 
try and find a decent apartment in a 
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town a minimum of ninety miles away 
from home on short notice, for a three 
month period, and before the age of 
twenty-one is difficult. However, find
ing living accommodations can be a 
"Learning experience." If there are 
a lot of Co-ops with the company he 
chooses, it presents the student with 
the opportunity of making many new 
friends. 

Merits of Program 
The advantages of the program are 

too numerous to list in detail, but 
some of the major ones bear mention
ing. One of the most obvious bene
fits of the program is that it allows 
one to become financially independent 
while in college. Depending on the 
company that one chooses one can 
expect a starting salary of from 
$400.00 to $525.00 a month with in
creases of from $25.00 to $50.00 a 
quarter. The last quarter on the pro
gram some companies pay as high as 
$665.00 per month, which is more 
than most CLA graduates make upon 
entering industry. If the student is 
a materialistic being, which unfortu
nately most of us are these days, he 
will be happy to know that when he 
graduates he will probably start at 
about $25.00 to $75.00 per month 
more than another student of equal 
capabilities by virtue of the fact that 
he has experience. 

Some of the more intangible re
wards but of greater significance in 
the long pull are that the student sees 
industry like it really is at an early 
age. In many cases, he will see that 
being an engineer is possibly not as 
glorious as it sometimes appears and 
that perhaps he would be better ·off 
in another field. It is much better to 
find out while he is still in school so 
that the proper corrective measures 
may be taken. Maybe he will find 
that he would like to concentrate on 
some area in engineering more heav
ily, such as Heat Transfer, Hydraul
ics, or Thermodynamics. The student 
will also get valuable experience in 
writing technical reports · (and his 
mother will get valuable experience 
in typing them). Believe it or not, 
he will wish that he had .studied more 
diligently while taking Freshman Eng
lish. Whether he wants to accept the 
fact or not, written reports play a 
very vital role in business and in
dustry. 

The Co-op will learn what is ac
cepted and what is not accepted in 
industry. He is bound to make some 

errors, but if he makes them while 
he is a Co-op there is a tendency to 
be more forgiving. When he goes to 
work for a company after graduation, 
the errors that he makes are not going 
to show up on a report sheet which 
he can see but are going to count 
heavily against him, especially when 
promotion time comes along. Every 
quarter he is rated by the people he 
works with and with a little experi
menting he can find out how to tell 
his boss to go to hell and make him 
look forward to the trip (that's called 
diplomacy.) By the time that he 
graduates he should be fairly polished 
in conducting himself in a work situa
tion and will know what are the prop
er questions to ask and those to avoid. 
If he is lucky enough to know what 
he wants to do before he enters the 
program and has a specific company 
in mind, he can get a head start by 
working for them while he is still 
in school. This means that he will 
have seniority on others in his class 
that would like to work for the same 
company but are not going on the pro
gram. This has the added benefit that 
he will be eligible for company bene
fits at an earlier date because with 
most companies his school time also 
adds to his seniority. When I go 
to work for the company that I am 
co-oping with, I will be eligible for 
three weeks of paid vacation at the 
end of my first year of full time work 
(assuming I spend two years in the 
Armed Forces). Probably the best 
way to summarize the whole program 
is that the Co-op will gain valuable 
experience, unobtainable anywhere 
else as quickly and painlessly as is 
possible while co-oping. In some cases 
the experience that he gains could not 
be achieved in any other way. 

If you are a Sophomore listed as a 
Mechanical or Industrial Engineering 
Major, you should have received a 
letter describing the program no later 
than the first of December. If you 
haven't received a letter by that time, 
it is either because you don't have a 
2.00 CPA or there was some slip-up in 
the EIP office. In either case, go to 
Room 128, Mechanical Engineering 
and ask for information and the appli
cation forms as they must be filled out 
before the 15th of January. 

Selecting a Company 
When choosing a company to co-op 

with there are as many reasons why 
one person will pick a company as 

(Continued on page 19) 
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by HOWARD HEAD 

Good equipment is probably the single greatest con
tribution to a skier's fun, and if he has made up his 
mind to pay $100 to $175 for a pair of new skis and if 
he elects to go with metal, I think he is due the cer
tainty and peace of mind that he is getting the latest 
and most modern equipment that technology can sup
ply, or is apt to for some time to come. 

The basic structure of a metal ski consists of two 
layers of springy aluminum alloy bonded to a light
weight core. When the skier deflects through a bump, 
the top layer shortens in compression and the bottom 
layer lengthens in tension. When the strain is relieved, 
both these metal layers snap back to their original length 
and the ski regains precisely its original shape, ready 
for the next maneuver. 

The construction seems deceptively simple. But de
rived from it are four unique properties which pro
foundly affect the performance of the ski. These are: 
liveliness, flexibility, torsional rigidity and thinness. 

Liveliness: Metal is almost a perfectly elastic ma
terial. The energy you put into flexing a metal ski is 
returned to you undiluted when the ski returns to its 
original shape. 

Flexibility: A metal ski is strong in proportion to its 
weight. It can be made flexible without breaking. 

Torsional Rigidity: This means resistance to twist. 
Metal is uniformly strong in all directions. This gives 
metal skis a unique resistance to twist unobtainable with 
fibrous materials such as wood or fiberglass. 

Thinness: The flexibility of a ski is determined by its 
thickness and the material used. Because metal is an 
exceptionally stiff and strong material, a metal ski turns 
out to be much thinner for the same flexibility than 
skis made of wood or other fibrous materials. 

Every skier wants a ski to turn effortlessly, have easy 
performance through bumps, sure holding on ice and 
hardpack and, finally, easy maneuverability in soft snow 
whether it's dry deep powder or just plain snow-warmed 
crud. Here's how the metal ski provides these perform
ance characteristics. 

Easy Turning: Here is where three properties of the 
metal ski come in: flexibility, torsional rig.ldity, and resil
ience. A flexible ski deflects easily in front when the 
skier pushes his weight forward so that the lightened 
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tails slide around without effort. A stiff ski, on the other 
hand, is hard to turn. Torsional rigidity means that 
when the skier edges for a turn, the entire length of the 
ski banks so that the tip tends to lead him around, and 
the tail push him around, like bow and stern rudders 
on a boat. A twisting ski rolls over flat in the tip and 
tends to mush instead of carve. Finally, resilience, in 

~ torsional rigidity 
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a more subtle way, also contributes to e<:lsy turning, 
causing the ski to dance over the snow rather than 
producing a dead feeling. 

Bumps: On bumpy terrain, flexibility is the key word. 
A stiff ski punches the skier off balance. Worse yet, it 
may even dig in at the tips. On the other hand, a soft 

"dead" ski lacks resilience 

one flows effortlessly over whatever contour it encount
ers. Equally important for pleasant siding in bumps is 
the property of resilience. When a skier goes into a 
bump he wants the basic springiness of the ski itself 
to lift him out again without effort, ready for the next 
maneuver. To picture this, imagine yourself on a totally 
"dead" ski, say made of putty, and try to heave your
self up out of a bump. 

Ice: A ski must have sure-footed performance on ice 
and hardpack. It must not slide out from under you. 
Good edges are most important, but the concept of 
torsional rigidity is also a big help. It makes the ski 
?ite over its whole length instead of just under the 
foot. 

Soft Snow: Here the basic -thinness of the metal con
struction has an incomparable advantage, allowing the 
ski to turn and knife sideways without resistance. In 
deep snow the flexibility of a metal ski with its power 
to float and its liveliness is also essential. 

So far I've been talking about the average all-around 
skier. What about the more special requirements of 
the advanced skier? 

The racer and fast skier wants the additional proper
ties of tracking at high speed and good ice performance 
even when driving hard. A remarkable thing about the 
basi~ metal ski construction is that it can be readily 
modified to meet these special requirements. A thin 
layer of rubber sandwiched into the top metal (Head 
patent no. 2,995,379 used on Competition and 360 
~odels) does the trick. The rubber layer doesn't seem 
hke much but it does three important jobs. 

One: VVhen the ski flexes, the rubber layer slips cush
ioning the action of the ski and eating up high frequency 
vibrations. It quiets the ski for high speed and for sweet 
performance on ice. 

Two: For expert skiers at high speeds, a controlled 
d~gree of twist is desirable. It happens that the part 
of the metal which is isolated by the rubber does not 
play an important part in twist. Accordingly, a designer 
can build in the precise amount of rubber. 

~hree: Most important is a completely new property 
denved from the rubber layer. It is called "snake" and 
means that when the ski is deflected into a rut or bump, 
the tip and tail, instead of flying up into the air as they 
normally would, tend to wrap themselves back down 
over the terrain. The engineering phenomenon is com
plicated, but in simple terms it can be visualized this 
way. When the ski is deflected the inner metal com
presses. The outer metal, isolated by the rubber, resists 
compr~ssion and tends to push out and down, wrapping 
the ski back toward the terrain. 
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Thus, a metal ski modified with rubber meets all the 
requirements of experts and high speed skiers without 
giving up the universal easy skiing qualities of the orig
inal metal construction. 

So far I've emphasized performance because I really 
think that's what any skier wants most. But a skier also 
wants a ski that will last. He wants a strong ski that 
"stays the way he buys it." 

The metal sandwich construction, with all the strength
carrying material concentrated near the outer surfaces 
where it works most efficiently, with no weight wasted 
in the center core which serves only to form the contour 
and taper, is the most efficient engineering structure 
science has ever devised. Breaking and bending with 
this construction is so rare it can almost be forgotten. 
So much for strength. 

As to durability and performance, metal simply doesn't 
change. It doesn't break down, it doesn't lose its life 
no matter how often it's flexed. Unlike other construc
tion, a metal ski has the same shape and resilience after 
heavy use that it had the day it was new. And it 
doesn't change in storage. Metal skis can be just thrown 
in the closet over the summer with no blocking or special 
provisions. There they are ready to go the next year. 

One of the most important components of a ski, for 
both performance and durability, is its edge. Regard
less of other elements, a good clean sharp edge bites, 
controls and leads the ski through its maneuvers. Both 
for performance and durability, edges should be one 
continuous piece permanently bonded in with no catch 
or drag caused by segments and no loose pieces to work 
loose or come off. 

Metal is uniquely adapted to a one-piece edge design. 
The reason is this: when a ski flexes, the bonded one
piece edge must flex with it. If a ski is thick, as in 
other constructions, the edge will be forced to stretch 
too far and will stay stretched. That's why all wood 
skis have to resort to segmented edges screwed in place 
with joints so that the edge can "breathe." Some fiber
glass skis attempt to use one piece edges but they lose 
camber when the ski is flexed. With the thinness of 
the metal sandwich, the edge does not have to stretch 
too far and can be permanently bonded into the struc
ture in one piece for smooth performance, serving as 
a working sinew of the ski itself for additional strength. 

Still another basic advantage of the metal construc
tion is uniformity. Metal has precisely controlled spe
cifications. The first pair and the one hundredth pair 
off the production line will be exactly alike. This is 
important. Lots of skiers have been disappointed when, 
after skiing on a particular wood or plastic pair that 
pleased them, they found that a new pair bought to 
the same model specifications was entirely different. 

This article is primarily on the subject of metal skis, 

snake effect 
but some comment about other constructions may be 
useful for comparison. \i\1 ood skis are cheap. They don't 
turn as easily due to the twisting action that results 
from the wood fibers. They have to be made thick 
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Ski Cross Section: 
Neoprene Damping Layer The groove-22% 0 angles in the Double top and single bottom 

aluminum alloy skins groove for tracking ability 

L-shaped high carbon steel rac
ing edge \Vaterproof, refinisha ble top 

and relatively stiff to avoid too much breakage. (Even 
so, wood skis break about 10 times more often than 
metal.) They are "dead" due to the absorption of energy 
in the wood fibers. They have the inevitable liability of 
segmented edges. And finally, because of the nature 
of wood, they deteriorate in both structure and shape 
with use and even in storage. In general, I think the 
liabilities are too great. Even a beginner is better off 
with a good pair of metal skis on which he will learn 
faster, have more fun and, with high trade-in value, 
probably spend less in the long run. 

(I've been talking here about inexpensive wood skis 
for popular use. Out of a sense of sentiment and respect, 
r d like to say a word about the beautiful high-priced 
wood racing skis of five to ten years ago. These skis, 
selling in the same price range as metal, were indeed 
beautifully crafted, beautifully designed machines with 
elegant performance at least under a limited range of 
snow conditions. It's almost sad to think that they are 
becoming a thing of the past. ) 

Skis variously called "epoxy," "plastic" or "fiberglass" 
deserve a little more comment. Fiberglass skis are of 
various types. The inexpensive ones in the $80 to $100 
range are simply wood skis with a thin reinforcement 
of glass near top and bottom. Some of the more ex
pensive fiberglass skis in the $150 to $200 class are the 
"glass-wrapped-wood-core-type." Some of these have 
one-piece edges, and while some loss of camber is ex
perienced, they have pretty good performance under 
extreme ice and high speed conditions. Most of the 
current French racing skis are of this type. They lack 
durability. And they have little versatility for soft snow 
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or medium speed performance. 
A third type may be called "pure-fiberglass ski." These 

are molded or laminated in one piece with vertical webs 
of fiberglass joining the top and bottom surfaces. Theo
retically, these are the most promising to an engineer. 
They should be as strong and durable as metal (aside 
from edge problems) since they are, at least, of homo
geneous construction. Unfortunately, skis of this con
struction have been slow in developing ... having a 
harsh feeling which is hard to identify. They're not 
used for racing and have only limited success as pleasure 
skis. 

To go back to my parenthetical comments about the 
now passing high quality wood skis, it's interesting that 
the most popular and widely used make of "fiberglass" 
skis are the wood type but with substantial fiberglass 
reinforcement at top and bottom. While these skis have 
the nice performance inherent in wood on hardpack and 
ice at high speed, they lack versatility for other condi
tions. Again, these skis use old-fashioned segmented 
edges, a problem the manufacturers can't seem to get 
away from. Finally, as is well known, they don't last. 

I've made skis for 20 years now, and I'm just as deeply 
absorbed in the mysteries of ski design as I ever was. 
I'm credited with starting metal skis on the road to uni
versal acceptance. But I didn't i'nvent this construction. 
I simply adapted it, with its coincidence of happy prop
erties, to ski design. My staff is constantly experiment
ing with fiberglass and even more exotic materials. If 
a superior combination of such materials ever emerges, 
Head Ski Company will be the first to adopt it. But, 
in my opinion, it will be a long time coming. [] 
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~eli ted by STU N EMO 

Once again this month, when the moon was full, the 
irrepressible urge to write log's Log came over us. 
We tried taking two aspirin and a nap but the desire 
drew us to the typewriter. Since the only way to spread 
joy and happiness is to cancel the column we decided 
to spread joy and happiness with our quaint humor, 
to skip the whole happiness bit and write Log's Log as 
its always been. 

We hope you will find some relaxation here after reg
istering for a perfectly planned winter program that 
gives you all the courses you need. But this time your 
pol. sci. elective has been changed to west bank and is 
now being taught by Mrs. Walter Butler. The two 
courses you needed for graduation are now the same 
hour and ME 125 has been switched to the Duluth 
campus. You can release your tensions here by rip
ping up the mag in di·sgust after reading this trash. 

We've consulted some professors from Mechanics 
and Materials about the best way to destroy the log in 
rage. The consensus was that you should start tearing 
at the upper left on the outside and tear downward to
ward the bottom of the center fold. This, by actual test, 
has proven to yield the most destruction per unit of 
rage exerted. 

(J (J 
Dear Mom and Dad, 

My first day at work was quite an experience. I 
never expected this much excitement. Roy has worked 
here since January and he told me about the happen
ings at Wisconsin. When I was in personnel training 
they never told us about situations like this. Somehow 
Dow never struck me as this exciting a company. 

In the morning I was amazed by the crowd of appli
cants at the door. There were so many students in line 
that I had a hard time getting into the office. Many of 
them had signs and things about Dow. It made me feel 
good to see so many students gathering to welcome us. 
Somehow the group looked unusual. The average stu
dent comes to his interview in a suit and tie. Perhaps 
this is common dress here at Minnesota, but they all 
looked very casual. It may be that they wanted to look 
natural and just didn't want to put on a front. They're 
so honest. Apparently some of these people must have 
been waiting in line for days to get an appointment to 
see me because they hadn't washed or shaved. 

There seemed to be a lot of competition for our jobs. 
Some of the kids were so intense about getting an 
interview that they seemed to be trying to keep others 
outside. There seems to be a lot of interest in some
thing called napalm. I'm going to have to investigate 
what part of our company produces it. If it is such a 
popular subject here we may revise our advertising and 
push the fact that we are the leading company in this 
field. Anyway, I'm getting burned up about having ev
erybody know more about napalm than I do. 
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The system seems to be inefficient because, even 
though there is a large crowd outside, not many people 
are actually getting into the interview room. These 
people are kind, however. In one building, I was told 
that they carried chairs out into the hall, undoubtedly 
to make things more comfortable for those waiting in 
line. 

The whole interview period here at Minnesota 
seemed so thrilling because we were the center of 
attention. No other company has received the pub
licity that we have. The vice-presidents back at the 
central office will be so pleased. Some of the older 
fellows seem to think that the press showed us in a bad 
light at times, but as you used to say, Dad, 11

1 don't 
care what you say about me as long as you spell my 
name right." 

My fellow interviewers keep talking about how Wis
consin was even more hectic. I don't see how anything 
could be more exciting than this. Yesterday I toured 
the campus and saw the new bridge and the mall and 
the new buildings and the old buildings and all the 
other neat things at this beautiful college. I'm sending 
you a postcard of Eddy Hall to put in my scrapbook. 
I hate to leave this place, the way everybody has been 
so kind to us, but we have other schools to visit. By 
the way, please send some clean socks to me at Ohio 
State next week. 

aily 

Love, 
Sidney 

Our philosophy for the coming year is probably best 
told by the old cow that was watching the young males 
of the herd run to the edge of a cliff and swerve abrupt
ly to avoid it. They were having a contest to see how 
close they could come without falling. The inevitable 
finally happened and one dropped all the way to the 
bottom with a sickening thud. The old cow looked 
over the edge and mooed, "I guess it just shows how 
far a little bull can go." 
Jan. 1-15 

1-New Years Day-Happy hangover. 
3-Toothy Bill Newell voted Best Bicuspid by the 

Colgate student body. 
6-ASME team wins the intermural slide rule 

drawing contest. 
7-IT decides to run a Dean-for-a-day Contest 

every day. 
10-Crushed student power workers declare that no 

Moos is good Moos. 
11-NSP defines the limits of student power by 

shutting off electricity to the dorms. 
13-IT students with 3.25 GPA make the Acting 

Deans List. 
15-Chem major uses Mississippi River sample in 

his bourbon and water, gets polluted. 
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Dec. 16-31 
16-Boston Tea Party. Trouble brews when colon

ists decide that the harbor fits them to a tea. 
19~1n honor of our new president a Home Ec. 

major creates a new dessert; a giant chocolate 
Moos. 

with a choice between "immediate withdrawal" and 
"negotiated withdrawal". You are allowed to say no 
either way. This whole method opens new vistas for 
statisticians. 

There is a traditional way of "proof" that is used in 
the story where we show that when a coin is flipped 
it will come up heads eight times out of ten by actual 
test (one test). The only thing it proves is that figures 
don't lie but liars can sure figure. 

20-Psych 1 lecture section beats our Fergus Falls 
in the model city competition. 

22-Father Groppi prophesies open housing in his 
city and becomes the seer that made Milwau
kee famous. 

24-John Birchers vote to refuse admittance to 
Santa Claus unless he shaves and quits wear
ing red. 

25-Ghristmas-Take an elf to lunch. 
27-Engineer's Club adds motto to their crest, "In 

Bud we trust." 
29'-Hannibal crosses Alps with elephant, gets a 

mountain with a tail and trunk. 

Dozens of controversial questions can be easily re
solved with this method. We can prove students like 
campus cops in a survey which asked which they pre
fer, campus cops or cholera, although the decision 
would be tough. We can also show that the University 
fosters suicidal tendencies by polling students and 
finding that most would like to be shot. This could be 
scientifically proven by an impartial survey which would 
ask students if they would like to be shot or hung. 

31-New Year's Eve-Father Time arrested drunk 
and disorderly. We've achieved our usually high level of mediocrity 

again this month, fans. We hope to continue to offer 
you the worst in college humor at bargain prices. The 
best description we received was from the critic who 
claimed Log's Log was retched. We thought he had 
left the w off of wretched but it turned out that he had 
stated exactly what he meant. 

II~ II flke? 
There seems to be a new trend in the statistical 

methods used in public polls. A local television sta
tion runs little questions across the bottom of the 
screen and you are asked to phone in your opinion, as 
many times as you like. Then we read a poll which 
indicates that a majority of the people oppose John
son's policy in Vietnam. What this doesn't tell is that 
this group contains both those who want complete 
withdrawal and those who want greater escalation. 
Finally MSA has sponsored a Vietnam referendum 

We received complaints from various mags about 
last month's comment where we claimed to be the 
second most read column in American magazines. It 
turns out that we also trail the What's New in Poultry 
Science column of the Kansas Farmer and the bowling 
scores in the Polish National Alliance publication. We 
had no idea that there was such competition around. 

(Continued from page 13) 

there are companies and people on 
the program. However as Ramsey 
Lewis once said, "It's important to 
anyone's life and career to see where 
you've been, to know where you are, 
and to have a good idea of where 
you're going." Bearing this in mind, 
let's look at some things that should 
be considered before choosing a com
pany to co-op with. Basically the 
Co-op Program is a learning experi
ence; -therefore, it would seem logical 
to pick the company where you can 
obtain the most knowledge and ex
perience. The second reason for go
ing on the Co-op Program is to make 
some money. Of course this reason 
should take a back seat to the first 
reason, but surprisingly enough, in 
general, the higher the pay the better 
the Co-op Program. Try to pick a 
company that allows you to see Engi
neering Design, Personnel Administra
tion, as many different manufactur
ing and assembling operations as is 
possible: Testing Procedures, Service, 
Sales, Costing, Tool Design, and any 
other industrial activity. 

The final criterion for choosing a 
company should be future employ-
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ment (this is why companies embark 
upon Co-op Programs). You are not 
bound by any legal contract to go to 
work for the company that you co
oped with after graduation. If you 
think that you would like to work for 
a certain company, not only do you 
have the opportunity for a head-start, 
but you will also have the opportu
nity to evaluate whether or not this is 
really the company that you want to 
work for; the company has an equal 
opportunity to judge you. 

Now that you have a general idea of 
what you want to achieve on the 
Co-op Program, the next step is to 
read the general synopsis of the com
panies made by the Director of the 
Program. After reading this I would 
suggest that you pick at least fifteen 
companies and then read their indi
vidual literature. At this stage some 
care should be taken, as some com
panies have what appears to be a very 
good program in their literature but 
in actuality is vastly different than 
described. Look at the date that the 
literature on the program was pub
lished to get an idea of the applica
bility of the program in the near fu
ture. Ask the Work-Study office for 
the names of the students that are 

currently or have worked for the com
panies you are interested in and call 
them to get an idea of what they have 
done. Ask the Director of the Program 
what his observations and experiences 
have been with the potential compan
ies you would like to co-op. Also bear 
in mind that there are certain «glam
our" companies that everyone will 
want to work for and that you should 
consider your strengths and assess the 
probability of them hiring you. Some
times the most unlikely and superfi
cially un-appealing companies have 
a fantastic Co-op Program and 
make tremendous after-graduation 
employers. 

The final thing that you should do 
is to prepare for the interviews. Be
fore you go in for an interview be
come totally acquainted with the 
company's scope, products, different 
divisions, and Co-op Program. By do
ing this not only will you impress the 
interviewer, but you can ask pertinent 
questions about the above. Assess the 
interviewer's attitude and reaction to 
you. Make notes. The interviewer 
who shows an interest in you, your 
aspirations, and abilities, usually rep
resents a company that has much to 
offer you. I] 
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Some say we specialize in power II ea em 

power for propulsion !B II ea power for 
auxiliary systems IS IS IS power for aircraft, 
missiles and space vehicles IS ea 1m power for 
marine and industrial applications • ~~ ~~ 
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' I. 
It might be said, instead, that we specialize in people, for 
we believe that people are a most 
important reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MECHANICAL * AERONAUTICAL * ELECTRICAL 
* CHEMICAL * CIVIL * MARINE * INDUSTRIAL 
ENGINEERING @ PHYSICS • CHEMISTRY * METALLURGY 
• CERAMICS * MATHEMATICS * STATISTICS 
• COMPUTER SCIENCE * ENGINEERING SCIENCE 
• ENGINEERING MECHANICS .. 

And we could be the big reason for your success. Consult 
your college placement officer-or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 

An Equal Opportunity Employer 
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t 
by Ken Greer 

-vilitas et crudus semper eternam 

When better jokes are made, the Technolog will steal them 

"At last," groaned the elderly drink
er, "total paralysis of the left leg. I 
have feared it for years." 

«If it will relieve your mind any," 
whispered the sweet young thing at 
his left, «through an error you've been 
patting my leg." 

c c 0 

As he felt his way around the lamp
post, the overloaded chemical engi
neer muttered, "S'no use, I'm walled 
in." 

E.E.: "She's a nicely reared girl, 
isn't she?" 

Aero.E.: "Not bad from the front 
either." 

Co-ed to Engineer: «Are you sure 
this motel is University approved?" 

Advice to new Co-eds: Not only is 
it proper to hold an engineer's hand 
in the dark, but it's usually necessary. 

"So you're getting married? To 
whom?" 

"To Mary. She's a lovely girl and 
I think she's very economical." 

"What makes you think so?" 
"Well, she's always trying to reduce 

expenses. When I go to see her every 
evening, she puts out the lights, and 
she insists that we both sit on the 
same chair." 

A sophisticated girl is one who 
knows how to refuse a kiss without 
being deprived of it. 

0 0 0 

Coed: ''I'd like to see the Captain 
of the ship." 

Sailor: "He's forward, Miss." 
Co-ed: .. That's all right. This is a 

pleasure trip." 
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The roadster skidded around the 
col'ner, jumped in the air, knocked 
down a lamppost, smacked three cars, 
ran against a stone fence, and stopped. 
A girl climbed out of the wreck slight
ly dazed. 

"Darling," she exclaimed, "that's 
what I call a real kiss!" 

, Met. E.: "I took that pretty girl 
from the Big Ten home last night and 
stole a kiss." 

Min. E.: "What did she say to that?" 
Met. E.: "Will that be all?" 

Two duck hunters were sitting be
hind their blind, one dl'inking from a 
thermos jug of coffee, the other from 
a jug of whiskey. After some hours 
of sipping they spotted a lone duck 
winging through the sky. Taking 
quick aim, the coffee drinker rose 
let fire, and missed. The whiskey 
drinker rose, let fire, and brought the 
duck down. His companion, properly 
amazed, complimented him on the 
shot. He replied: 

"Aw, it's nothing, I usually get five 
or six out of a flock like that." 

"Some girls are just like boxers;" 
I heard the playboy sing, 

«They won't do any sparring 
Until they see the ring!" 

Definition of a brassiere: A gar
ment used to minimize the effect of 
flutter and vibration. 

English Prof: "Tell me one or two 
things about John Milton." 

Frosh: "Well, he got married and 
he wrote 'Paradise Lost.' Then his 
wife died; and he wrote 'Paradise 
Regained'." 

Angry wife: "That deer you were 
out shooting yesterday called and left 
her number." 

The young couple dl'ove away on 
their honeymoon blissfully unaware of 
the sign their friends had put on the 
rear bumper: AMATEUR NIGHT. 

e e e 

While down South on a visit, the 
young Yankee made a date with a 
local lovely. When he called for her 
at her home, she was clad in a low
cut, tight-fitting gown. He remarked, 

«That's certainly a beautiful dress." 
"Sho 'nough?" she said sweetly. 
"It sure does," he replied. 

Notice in want ads: 
Young man transferring from engi

neering to business administration 
would like to trade study lamp and 
slide rule for comfortable bed. 

"Police?" came the voice on the 
phone. "I want to report a burglar 
trapped in an LT. Co-ed's bedroom!" 
After getting the address, the ser
geant asked who was calling. "This," 
cried the frantic voice, "is the burg
lar!" 

"Adultery is as bad as murder. 
Isn't that so, Sister Brown," shouted 
the evangelist. 

"I don't rightly know," replied Sis
ter Brown. "I never killed anybody." 

What's the difference between a 
sewing machine and a girl running to 
catch a bus? A sewing machine has 
only one bobbin. 

0 • 0 

Many a girl with a large wardrobe 
has started out with just a little slip. 

A pair of inebriated strangers struck 
up a friendly conversation at a bar 
and the subject soon got around to 
sex, as it usually does. 

"Say," said the first fellow, smirk
ing, "have you ever been so drunk 
that you kissed a woman on the 
navel?" 

With a mighty effort, the second 
sot propped himself up and said, 
"Drunker." 

One of the most expensive things 
in the world can be a gal who is 
free for the evening. 

• ® 0 

More on Page 3 6 
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IT ONlY TAKES A YEAR TO KNOW IF YOU CAN MAKE IT WITH THE BELl SYSTEM 

The day you come to work for us, you are given a job you 
might think your boss should do. And we'll give you a year 
to prove, in action, that you're management material. 

As an engineer you'll have a chance to solve difficult 
technical problems and show how the results could affect 
the entire company. Or as a manager you'll .take charge 
of a group of experienced telephone people. 

Your boss will be there. To counsel you when you ask. 
But, even more importantly, to gear your assignments to 
your talents. So you can advance as quickly as possible 
into projects that further stretch your ability ... and your 
imagination. 

It's a tough assignment, but you'll find out where you 
stand within a year. 

Like to be one of the college graduates we challenge 
this year? 

Be sure to make an appointment with your Bell System 
recruiting representative when he visits your campus. 
Or write: 
Personnel Manager, College Employment 
American Telephone & Telegraph Company, 195 Broadway 
Room 2116A, New York, N.Y. 10007. 
Positions are available throughout the U.S. 
Please include your geographic preference. 



t hi 
by AL KH U FELD 

In the nineteenth century, a few mathematicians and 
scientists with long calculations to be done were fortunate 
enough to obtain the services of idiots-savant. The idiot 
savant is a peculiar type of person able to perform ex
tremely arduous mathematical feats rapidly, although 
they are usually of subnormal intelligence otherwise. 
(The term itself is French for "Smart idiot". ) Now we 
have computers which are faster, more accurate, and 
far more stupid. One advantage of the idiot savant is 
that the mathematician can say "Hey Harvey, what's 
the square root of 8475639" and get an answer. With 
computers a much more elaborate procedure is required, 
and a knowledge of the math involved is not enough: 
one must know computers as well. One goal in the de
velopment of computer languages is to be able to use 
computers without detailed knowledge of their work
ings, because it is both unrealistic and wasteful to expect 
everybody to learn all the complex details of program
ming. 

Human machine communication difficulties arise from 
the basic natures of the two kinds of entity. Humans 
think in processes and symbols, computers in sequences 
of numbers and operations taken one-at-a-time. Humans 
have a hard time handling more than a certain number 
of details even when they completely understand all 
facets of the problem. They will write "square root of 
x" and have a simple easy-to-understand concept. But 
actually getting a square root can be a nasty job, and if 
they were forced to write down every detail of it they 
would never get anywhere. A computer insists upon 
being told every detail-this slows down and confuses 
the unwary user and he finds himself unable to see the 
forest for the trees. 

If (and only if! ) a completely formalized scheme for 
performing a certain operation can be developed, the 
computer can be told once all the details, and forever 
after will be able to translate the human term for the 
operation into the complete set of simple operations it 
needs. The translational scheme must require no judge
ment, only the ability to follow rules. The computer 
may be told to make decisions-but the conditions and 
results of the decision must be completely specified 
beforehand. The programmer supplies the judgement; 
the computer only implements it. "Flow charts" are one 
way of detailing operations; figure 1 contrasts the human 
way of thinking about an absolute value with the com
puter's means of handling the problem. 

Computer Organization 

Since all computer operations take place within the 
framework of the computer, a short discussion of its 
structure will be necessary. A computer operates upon 
num hers: it will need a place to perform its operations, 
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a place to store num hers not in use at the moment, and 
some way of knowing what it is to do with the numbers. 
Specific locations called "registers" exist within the com
puter for each of these purposes. 

Operations upon numbers (such as addition, subtrac
tion, decisions, and Boolean algebra) take place within 
the accumulator, also known as the A register or just A. 
For multiplication and division there is an associated 
register called the Q register which is useful in handling 
large numbers but which can be ignored in our discus
sion. A is fast and versatile; it is the heart of the com
puter, and capable of doing more than any other register. 

In most computers there is only one A; but there are 
many numbers which must be manipulated. The need 
therefore arises for storage registe1·s, where numbers can 
be placed when not in use. There are many of these
typically from four to sixty-four thousand of them. And 
since there are so many, they must be cheap. Cheapness 
implies they cannot be versatile; they can do nothing 
but remember numbers. And cheapness usually includes 
the compromise that these registers cannot do things as 
rapidly as the all-important A register because much 
money is lavished upon A that is not available fo:r each 
memory register. Thus it is best to keep the number 
being modified in A so that putting it in and out of 
memory does not slow down operations. 

vVe must also have a place to store instructions; they 
are converted into numbers and stored in the same mem
ory as the operands, for this is the most economical use 
of memory capacity. It is up to the programmer to see 
that num hers and instructions do not get scrambled to
gether. Instructions are usually stored in sequence and 
taken in sequence; a register called the program address 
register ("PAR") tells the memory location which the 
current instruction came from. When this instruction has 
been executed the contents of the PAR are modified and 

IS X~O? 

no 

REPLACE X 
BY -X 

Fig. 1: (a) is the human way of thinking of the ab
solute value X, while (b) is the detailed machine alog
rithm. Each of the units in the machine flow, chart may 
actually involve severa:l compute1· instructions. 
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the next instruction taken from the new memory location 
given by the number in the PAR. The usual modifica
tion is the addition of one to get to the next location; 
but some instructions called "jumps" are capable of set
ting the PAR to any desired number and therefore allow 
the program to jump out of the strict sequence of opera
tions. These jumps occur under various conditions spe
cified by the programmer and are the chief way for the 
program to implement his decisions. 

Machine Language to Human Language 

Let us consider the operation of addition as an ex
ample-i = j + k. The sequence of machine operations 
is: get contents of location j, add contents of location k, 
store result in location i. A distinction must be made 
between a number and its storage location. Rather than 
the value of a number, the computer instruction refers 
to where it is stored. In a sense this corresponds to the 
variables of algebra; just as the variable x has no definite 
value, the contents of the register called x can vary. 
Only the name of the variable is a constant. 

To be specific, the instruction sequence for addition 
will be given for the CDC 1604 computer, the computer 
at the University Numerical Analysis Center. The in
struction format is simple: two octal digits specify the 
operation to be performed, five octal digits specify the 
memory location or operand, and a one-digit modifier 
between the two determines modifications of the basic 
instruction. If this modifier is zero, no modification takes 
place. Let us choose this case for ease of discussion. 
Assume that i is stored in location 00100, f in location 
00101, and k in 00102. ( 00102 is the same as 102; but 
computers insist that since you have a five-digit address 
you must have five digits. Very literal-minded, they are.) 
The numerical code for "bring number to accumulator" 
is 12; for "add" it is 14, and for "store contents of accu
mulator" it is 20. To get i = j + k we would then gen
erate the following instruction sequence: 

12 0 00101 Load contents of location 101 (j) into A. 
14 0 00102 Add contents of location 102 (k) to con-

tents of A. , 

20 0 00100 Store contents of A in location 100 (i). 
The result of this operation sequence is that the sum 

of the memory locations containing the numbers f and k 
is placed in the location reserved for i. The desired re
sult is accomplished, but in a way remote from human 
experience. The two-digit octal numbers describing the 
operation to be performed may be easily memorized
after all, there are only 64 of them-but this is essentially 
pointless. Furthermore, this programming system as
sumes you know exactly where each operand is to be 
stored. If you have a program which contains one hun-
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dred uses of the operand X, and for some very good 
reason you decide to change the storage location of X
why then, you must go to your keypunch and punch out 
one hundred corrected cards bearing the new location of 
X. Instant misery-and all for nothing, because this dif
ficulty can be easily surmounted by use of a BASIC 
ASSEMBLY LANGUAGE, the first step away from 
doing things the computer's way and doing them your 
way instead. 

Essentially the only difference between a Basic As
sembly Language and the machine language above is 
that you are permitted to use alphanumeric symbols 
instead of octal digits only. "Add" then becomes ADD 
rather than 14. More importantly, "the location of x" 
becomes X rather than 02431 (later reluctantly modified 
to 02432). The computer will read your deck of punch
cards and compile a list of all variables requiring storage. 
It will then assign a storage location to each of them, and 
go back through the program inserting the proper ad
dresses in the instructions. You don't know the location 
of X, but that almost never matters as long as the com
puter does. With the proper mnemonic codes for each 
instruction ( LDA for "load number into A", ADD for 
"add", and STA for "store contents of A") our earlier 
program becomes: 

LDA 0 J 
ADD 0 K 
STA 0 I 

Although this is an obvious improvement it is still 
oriented towards the computer rather than the user. It 
is quite possible to program computers to translate far 
more "human" statements into their own internal lan
guage, shifting much of the burden of detail onto the 
computer (which is designed to handle mountains of de
tail). Resulting are languages such as FORTRAN 
("FORmula TRANslation") and COBOL ("COmmon 
Business-Oriented Language"). COBOL is designed to 
handle accounts and stock-keeping problems; it is used 
by businessmen and accountants. FORTRAN rules in 
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the world of science and engineering. 
Fortran is a language in which the programmer may 

speak something very like algebra to the computer, and 
get results. You want to take i = j + k? In Fortran, the 
instruction becomes: 

I= J + K 
The computer will read the card with '1 = J + K" writ
ten upon it, consult a list of previously-used storage loca
tions to find where I, J, and K are stored, and generate 
the same series of instructions as we did in machine 
language. It is important to note that Fortran is not 
algebra; it only looks like it. In a Fortran instruction of 
this kind the quantity to the right of the equality sign is 
an operation to be performed, while the symbol to the 
left is the address at which the result is to be stored. 

The real utility of Fortran becomes apparent in more 
complex calculations. To find w = xyz( x2 + x3 + xyz) 
we merely use the instruction 

w = x~Y~z~(x~x + x~x~x + x~y~z) 
where the asterisk is the Fortran symbol for multiplica
tion. If a programmer did this problem in machine 
language it would take 11 or more instructions. In 
Fortran it takes only one instruction, but the resulting 
sequence of machine operations is less efficient in terms 
of computer time and space. This is a result of the gen
erality of Fortran; the computer calculates everything in 
the order given. The programmer using machine lan
guage can improve efficiency in this case by factoring 
the expression and saving intermediate quantities in the 
calculation. Fortran can handle the general case, but is 
not smart enough to recognize special time-saving op
portunities in special cases. 

Functions and Subroutines 
A trade-off has obviously taken place between com

puter time and programmer time. While this is quite 
acceptable in many cases, sometimes a sequence of oper
ations will be used so frequently that even the slightest 
inefficiency can pyramid into large amounts of expensive 
computer time. In these cases, machine language (or 
Basic Assembly Language) must be used by an experi
enced programmer to get the best possible instruction 
sequence. But once this sequence has been obtained, 
there is no real reason for any other programmer to 
program that operation-the efficient program can be 
placed upon magnetic tape and read into the computer 
when required. All computer installations have a tape 
(called the "library tape") full of routines of this sort 
that have been found useful. In Fortran these special 
programs are of two sorts: functions and subroutines. 

A Fortran function behaves in just the manner one 
would expect a function to behave; writing Y = SINF (X) 
will result in the sine of x being placed in storage loca
tion y. Unlike algebraic functions, however, Fortran 
functions can have only one variable. 

While the function is limited to accepting one number 
and returning another, the subroutine is capable of 
handling literally any job the computer is capable of 
doing. It can process batches of data, it can read in 
and out from magnetic tape, it can read punchcards, 
it can print out data, and it can communicate directly 
with the operator through a typewriter or CRT display 
(depending upon the communications equipment avail-
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able). It is a program in itself; its execution is initiated 
by the main program, but after that it controls its own 
fate (although it is capable of returning to the main 
program at the point from which it left). A subroutine 
has a slightly more elaborate calling sequence than a 
function: CALL SUBROUTINE (VARIABLES), where 
«SUBROUTINE" stands for the name of the subroutine 
and «VARIABLES" is the list of data the subroutine is 
to handle. 

If a programmer wishes to do something several times 
within his program (or merely wants to break his pro
gram into easily-handled segments) he can write his 
own subroutine in either Fortran or Basic. This segmen
tation also makes programs easier to modify. If a Basic 
subroutine is written an additional benefit is available 
in that all computer instructions can be used including 
those not normally available with Fortran-Boolean in
structions and other special instructions. 

Perhaps it is worth emphasizing the "unit" feature 
of the subroutine. Since the subroutine can combine 
many, many operations into one large bloc, it is an ex
tremely efficient aid to human thought. The program
mer need worry about fussy details of procedure only 
during the writing of the subroutine; after that, he can 
consider the results alone. And after all~ the whole rea
son for the development of these languages is to make 
things easier on the programmer. 

But even Fortran, subroutines and all, is far from the 
ideal language for talking . to computers. One cannot 
merely describe one's problem to the machine in ordi
nary English and get an answer. How likely is this. ever 
to be possible? That largely depends upon the ques
tions the computer is asked. Many human words, for 
example, have several meanings. A computer is happy 
only with words-of-one-meaning, because it insists upon 
an unambiguous statement of all problems. As long as 
computers have this limitation, conversation with them 
must be confined to words having only single meanings 
(though that may be only the computer's opinion of 
the words-operator to disillusion the machine at his 
own risk). 

There is also a limitation upon the number of words 
usable: the size of the computer memory, coupled with 
the time taken to search that memory for a given word. 
With additions of tape, drum, and disc memories com
puters can be given practically unlimited storage ca
pacity-but as the capacity of these auxiliary memories 
goes up, the time needed to extract a given piece of 
information also increases rapidly (not to mention the 
cost of the memories!). This means that if the computer 
is not to hesitate interminably over each word it must 
have a restricted vocabulary. Computers also will be 
limited to such concepts as are amenable to numerical 
or symbolic analysis. These three limitations mean that 
in the near future computers will necessarily be confined 
to discussing a very small subset of human problems in 
a very small subset of human language. 

Quite frankly, this does not sound too encouraging for 
potential users of computers who are familiar with only 
English and mathematics. And one-of-a-kind problems 
will undoubtedly require the services of an experienced 
programmer for some time to come. But most problems 
are not unique. In accounting (for example) the same 
calculations are performed over and over, with different 
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numbers. And if a computer has been carefully pro
grammed upon a limited subject like basic accounting 
it can be quite conversational within these limits. 

The most critical problem in human/machine com
munication is encountered when a secretary or ma
chinist with almost no knowledge of computers is sud
denly faced with a typewriter console and a huge panel 
of blinking lights all connected to the company's shiny 
new Acme 624. As computers spread, this unfortunate 
confrontation occurs with increasing frequency. Ideally, 
such a computer and its programming should be ar
ranged with two goals in mind: 

I) Useful and easy communication with the in
experienced user. 

2) Protection of machine and program from 
operator errors. 
One way in which this dual goal may be met is a 

resident routine capable of handling communications 
and all basic programming requirements of the com
puter, and calling upon a large library of subroutines 
or subprograms able to handle any problems the users 
may desire to solve. The computer operator selects the 
subprogram he wishes to use and types its name on 
the control typewriter; the computer will then read this 
sub-program from the library tape and turn control over 
to it. The resident routine can be programmed so that 
typing mistakes or other errors result only in an error 
message being transmitted to the operator. No action 
will be attempted in response to most such mistakes, 
so the computer and programs are safe. 

When the subprogram has entered the memory and 
is in execution it too should be capable of detecting 

• 
• 

Prepare now for your future in highway 
engineering ... get the facts on The Asphalt 
Institute's new computer-derived method 
for determining structural design of Asphalt 
pavements for roads and streets 
Today, as more and more states turn to modern Deep
Strength* Asphalt pavement for their heavy-duty highways, 
county and local roads, there is a growing demand for engi
neers with a solid background in the fundamentals of Asphalt 
technology and construction. 

Help to prepare yourself now for this challenging future by 
getting the latest information on the new Thickness Design 
Method developed by The Asphalt Institute. Based on exten
sive statistical evaluations performed on the IBM 1620 and 
the mammoth IBM 7090 computers, accurate procedures for 
determining road and street structural requirements have 
been developed. 

All the facts on this new method are contained in The As
phalt Institute's Thickness Design manual (MS-1). This help
ful manual and much other valuable information are included 
in the free student library on Asphalt construction and tech
nology now offered by The Asphalt Institute. Write us today. 
*Asphalt Surface on Asphalt Base 

THE ASPHALT INSTITUTE 
College Park, Maryland 
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and disarming mistakes. Communication with the op
erator is most efficient if all statements refer to the 
subject at hand and come in the proper order, so most 
routines of this type guide the conversation. That is 
to say, the subprogram will ask for the information it 
wants at the present moment and tell the operator 
what form it wants it in; it will tell the operator when 
to change tapes or place data cards into the card reader, 
and it will notify the operator if he has made a mistake 
and give him a chance to correct his input. If a sub
program of this sort is properly written, even untrained 
people will require only a short period of practice before 
they are able to handle the computer. 

Of course, it must be realized that these subprograms 
and the resident routine were not constructed by gnomes 
hiding somewhere in the wiring. They were written by 
men with an excellent understanding of the computer, 
using machine language or Basic for all the vast pro
gramming that makes Fortran, Cobol and other lan
guages possible. Men writing in Basic produced many 
of the more widespread subprograms. And to handle 
special jobs and subprograms there is the office program
mer who may know only Fortran or Cobol but is cap
able of stating an unexpected problem in such a man
ner that the computer can handle it. All these men are 
necessary to any computer system. But human-oriented 
languages are necessary also-not only to relieve these 
experts of the problems of programming in Machine 
when it doesn't matter about the efficiency of the pro
gram, but to make life bearable in the many offices that 
are able to afford a small computer but not a full-time 
expert to handle it. I] 
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Thickness Design Charts like this (from the MS-1 manual) 
are used in this new computer-derived method. This chart 
enables the design engineer quickly to determine the 
over-all Asphalt pavement thickness required, based on 
projected traffic weight and known soil conditions. 

r------------------------, 
I THE ASPHALT INSTITUTE I 
~ College Park, Maryland : 

1 Please send me your free student library on Asphalt con- 1 
1 struction and technology, including full details on your 1 
1 new Thickness Design Method. 1 
I Name Class I 
I I 
I School I 
I Address I 
I I 
I City State I l ________________________ J 
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Another scrumptious beauty? Yes, we've come 
through again this month. Sue probably looks 
familiar to many of you, since she was one of the 
five finalists in the 1967 Engineers' Day Queen 
contest. But we're sure· you'll agree that she is 
·certainly not a loser. 

Sue seems to be a lover of H~O since she lists 
both snow and water skiing as well as swimming 
a.nd boating as her favorites. Believe it or not, 
this fragile female informed us that she once was 
a member of a professional rifle team and she 
still enjoys that sport. In her spare time Sue 
works part time as a cashier in a restaurant. A 
resident of south Minneapolis, this nineteen-year
old beauty is a sophomore in the University of 
Minnesota's night school, majoring in speech 
pathology. So speak out I.T. students. Is Sue a 
winner? 



... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G CO PA y 
2642 UNIVERSITY AVENUE 

30 

646-2641 ST. PAUL, MINN. 55114 

MINNESOTA TECHNOLOG 



Why engineering students graduate to Lockheed® Progress is amatter of 

degrees. But, that's onlg the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ..• 

;otherworld ... upperworld ... and subworld projects. 0 We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ..• 

consider our deep submergence vehicles, for example. And, just to show gou our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. 0 For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. L CKH E ED 
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Deep Submergence 
Rescue Vehicle 

Twister 
(Advanced land vehicles) 

MISSILES & SPACE COMPANY 
,A GROUP OtVISION OF l.OCKHEEO AIRCRAFT CORPORATION 

Polaris 
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Feasibility of the guide surface parachute was 
determined by testing a 2-D model in the Water 
Flow Channel. Ink in the wake of the shock wave 
illustrates flow through the parachute. 

Test section of the subsonic wind tunnel. Here, a 
student checks a scale model of the Caribou air
plane. The rake behind the airplane measures 
pressure distributions in the wake behind the air
plane. 
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Instrument panel of the low density subsonic wind tunnel. 
A Meteorological Deceleration is being tested in test sec
tion. 

The ro 

Han r 
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photos by bob monahan 

A number of unique research facilities are located in 
the so-called Aeronautical Hangar which is located at 
the east wing of the Aeronautical Building. With the 
exception of a conventional wind tunnel on the third 
floor, all the facilities have been developed with re
search funds provided by an Air Force-Army-Navy steer
ing committee for aerodynamic deceleration. This field 
of aerodynamic deceleration is concerned with the de
velopment of drag, while conventional aerodynamics 
mostly extends to develop maximum lift combined with 
a minimum of drag. In this sense, subjects of aero
dynamic deceleration are dive brakes, reverse propellers, 
jet thrust reversers and parachutes. 

Among these items the parachutes are especially im
portant, since they develop more drag per unit weight 
and volume than any other known device. Furthermore, 
parachutes do not need power and function in connec
tion with pilots or paratroopers, operational or dis
abled aircraft, as well as with the unpowered instru
mented or manned capsules of space projects. 

Because of this broad field of interest, the research 
problems of parachutes are almost infinite, and a seri
ous analysis of the parachute performance character
istics requires such unconventional research facilities as 
located in the Aeronautical Building. 

There is, for example, a subsonic, low density wind 
tunnel with velocities up to 90% of the speed of sound 
with an absolute pressure of one half millimeter of 
mercury column or approximately 1/1500 of the standard 
atmosphere. Such pressure is found on Earth at an 
altitude of approximately 185,000 ft. For comparison, it 
might be of interest to know that the atmospheric pres
sure on the surface of the planet of Mars amounts to 
approximately 1/200 of the Earth's atmosphere. There
fore, the low density wind tunnel can easily reproduce 
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Low density subsonic wind tunnel 

atmospheric conditions resembling those of the planet 
Mars. 

There are also two water flow channels in which waves 
can be developed which resemble the shock waves in 
air up to a Mach number of 3. These water channels 
offer the great advantage that shock wave patterns can 
be studied at very low speeds and with a minimum of 
cost. For example, shock waves simulating a Mach 
number 2 condition can be developed at a water speed 
of 18 inches per second. 

The two water channels have been used for feasibility 
studies of a supersonic parachute which is one of the 
developments of the Aeronautical Department. After 
sufficient experience was gained from water flow experi
ments, flexible three-dimensional models were tested in 
supersonic wind tunnels. This approach saves a great 
deal of experimental time in the supersonic wind tunnels. 

The aeronautical laboratory also has high air pressure 
tanks which can be coupled by a pipeline with the low 
density wind tunnel. In such a channel, the air resist
ance of porous screens and grids has been measured 
under various Mach and Reynolds number conditions 
and these studies have led to the establishment of model 
laws predicting the parachute performance in other 
atmospheres as, for example, in the atmosphere of the 
planet Mars. 

Conventional aerodynamics are also pursued in this 
aeronautical laboratory. At present, a study is under
way with the Canadian built Caribou aircraft with two 
propeller engines. The airplane model has electric 
motors of Bf in. diameter and two inches length and can 
drive model propellers up to ?4 hp capacity. The effect 
of the engine power can well be noticed on the wind 
tunnel balance and working with this airplane model is, 
for the aeronautical students, more fun than work 
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Schlieren picture of a test of a flexible four inch super

sonic Guide Surface Parachute. Model at Mach Num-

Water Flow Channel with model being tested (upper left). 

Rigid Canopy Models used to determine pressure dis

tributions about the parachute. Testing was done in the 

subsonic wind tunnel. 



CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
II Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 
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II Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 11 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 11 Write now 
for Clearprint samples, sizes, and prices. 
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Co-ed: "Davy dear, I wouldn't let 
just anybody kiss me like this." 

He: "My name isn't Davy, sweetie." 
ED o e 

He rather liked the look of her, and 
suggested a run in his car. When they 
had gone a few miles, the girl said: 

"Now, before we drive any farther, 
I want you to understand that I don't 
flirt, so don't try to hold my hand or 
kiss me. Is that quite clear?" 

The young man gulped and said, 
"Yes." 
"Now," said the girl, brightly, "since 

that is all settled and done with, where 
shall we go?" 

"Home," he murmured. 
ED e o 

"My but Joe is getting round
shouldered!" 

"Too much study I guess." 
"Study nothing! The trouble with 

him is that he's been kissing too many 
short girls." 

Editor: "That co-ed draws well, 
doesn't she?" 

Asst. Ed.: (absently) "Yep, there 
were ten of us there last night." 
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"And now, can anyone tell me 
where God lives?" asked the Sunday 
school teacher. 

"I know," replied Bobby eagerly. 
"He lives in our bathroom." 

"Why do you say that?" 
"Because every morning my father 

stands at the bathroom door and yells, 
'God, are you still in there?' " 

The golfer was on the 18th green 
with a 10 foot putt he needed to win 
the match. Just as he was about to 
sh·oke the ball, a funeral procession 
passed by on the road behind him 
and he stood respectfully with his 
hat in hand. He then turned and 
sank the putt. 

"Congratulations," said his oppo
nent grudgingly. "It took iron nerve 
not to let that funeral procession 
fluster you into missing your putt." 

"It wasn't easy," admitted the vic
tor. "vVe would have been married 
25 years on Saturday." 

People who live in glass houses 
should play ball in the basement. 

Prof.: "Mr. Twirp, what do you 
know about French syntax?" 

M.E.: "Gosh, I didn't know they 
had to pay for their fun." 

ED 0 0 

Beer is like the sun. It rises in 
the yeast and sets in the vest. 

0 @ ® 

One moonlit night, after a dance, 
a fellow begged to drive a beautiful . 
young girl home. She accepted and 
got into his roadster. As they were 
driving along, he sighed deeply 

"You're beautiful!" he murmured 
audibly. "That golden hair!" 

"Thank you," she replied. 
"And your big blue eyes! They are 

beautiful, too!" 
"Thank you." 

"And your lips-and pearly teeth." 
She thanked him again. As they 

rode along he continued to shower 
her with compliments, but she re
mained silent. Suddenly she spoke. 

"Can you drive with one hand?" 
she asked softly. 

"Sure," he replied in nervous anti
cipation. 

"Well," she suggested, "why don't 
you cover your mouth." 

@ ® @ 

Mechanics Professor: "Name a great 
time-saver." 

Sophomore: "Love at first sight." 

MINNESOTA TECHNOLOG 
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in Science and Engineering 

edited by KATHY PAKOY 

A Drop to Drink 
Improved and less-costly methods in making fresh 

water, one of the greatest needs in our country, were 
revealed by a professor from Polytechnic Institute of 
Brooklyn. Dr. Othmer said that fresh water is made 
most cheaply from sea water by evaporation. However, 
two factors inhibiting abundant water supply are the 
tremendous cost of the necessary heat and the high cost 
of evaporators. 

By slight changes in evaporators now designed to use 
the standard process, Dr. Othmer said that as much 
as six million gallons of fresh water from sea water or 
other salt water may be made free of heat charge and 
with a reduced plant cost. 

Several improvements which give less expensive plants 
and more economic operation have been developed at 
P.I.B. to eliminate large amounts of heat otherwise lost 
during the evaporation and increase capacity of existing 
plants. New methods of supplying the energy necessary 
for the evaporation have been developed to increase 
the thermal efficiency by as much as 40 or 50 percent, 
and thus reduce correspondingly the heat cost of fresh 
water so produced. 

Another improvement which Dr. Othmer described 
may make it possible to eliminate the very large amounts 
of heat transfer tubing-over 10,000 miles-required in 
a single plant now being engineered. This requires 
hundreds or thousands of tons of copper alloy. With the 
present world shortage and high price of copper and the 
demand for more and more evaporators, a substantial 
breakthrough in the costs of fresh water made by de
salination of salt water can be foreseen by this reduction 
of both equipment costs and heat, the principal oper
ating cost. 

Some of the new techniques are equally advantageous 
using principles of either of the two usual methods of 
refrigeration. Vapor compression or the absorption
compression system of refrigeration with the improve
ments described may be applied to sea water evapora
tion to cut in half the amount of heat or power needed 
to make fresh water. 

By application to refrigeration of these same simple 
techniques, an increase is possible of the cooling effect 
of as much as 60%, with the same power input into the 
refrigerator. 

Dirty 727 
Two Boeing 727 trijet commercial airliners have been 

certified by the Federal Aviation Administration for 
gravel runway operations. Certification followed an ex
haustive 18-month research, design and developmental 
test period. Alaska Airlines has been operating its 727s 
in and out of gravel fields at Unalakleet and Kotzebue, 
Alaska, since June 23, 1967. Because of the short-field 
ability of the 727 and the fact that the aft-mounted 
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engines were outside gravel spray patterns, only two 
modifications were required. Gravel deflectors were in
stalled between the wheels on the nose and main gear, 
and a protective shield placed over hydraulic lines on 
the leading edge of the main gear struts. 

Modifications will be offered as an option to all 727 
operators. Additionally, Boeing is offering four improve
ments to reduce maintenance costs: installation of a re
tractable, rotating beacon on the bottom of the fuselage; 
reinforcement of lower inboard flap surfaces; substitu
tion of a higher strength Distance Measuring Equip
ment ( DME) antenna, and an application of polyure
thane-Teflon paint on the lower wing surfaces to pre
vent "sandblasting" from flying particles. 

In addition to these modifications, the engineering test 
period determined minimums for runway strength re
quirements, rolling and braking resistance and their af
fect on field length requirements on unpaved surfaces. 

Gravel spray patterns were determined initially from 
films taken of typical gravel field operations by a turbo
prop airliner. Later, a jet-assisted truck, specially con
structed by Boeing, was used to repeatedly roll a sim
ulated landing gear unit through a gravel test strip at 
high speed. Three motion picture cameras-shooting as 
fast as 1,000 frames a second from three angles-pro
vided extra-slowmotion film of the gravel activity. 

At the end of this test program, certification flight 
tests were conducted at Annette Island airport, near 
Ketchikan, Alaska. During this flight test period, 15 
takeoffs were made at gross weights up to 149,300 
pounds, with 14 landings made at weights up to 142,500 
pounds. 

Two "refused takeoffs" also were logged to assure 
there was no plowing effect during periods of heavy 
braking on gravel. The aircraft was checked for gravel 
effects after each landing, while engine checks were 
made periodically throughout the test flight program. 

Operationally, the major concession made to unpaved 
runway operations is idle-power-only thrust reverser use 
for both outboard engines. Full reverse power on these 
two powerplants showed a tendency to kick debris far 
enough forward to create a possible debris ingestion 

MINNESOTA TECHNOLOG 



problem. Because the thrust reverser doors on the center 
engine open horizontally, full power thrust reverser op
erations are permitted on the centerline engine. 

Outside of minor nicks and scratches on body sur
faces, the only effect noted during gravel field opera
tions was increased wear of the tires. Allowing for de
predation of the added equipment required for gravel 
field operations, and the slight extra maintenance costs, 
the gravel field capability would cost an airline an ad
ditional $16.00, on the average, for each landing/takeoff 
sequence. 

A Quartz of Gas 
A unique electromagnetic levitation system developed 

by two Westinghouse scientists is now speeding the pre
cise analysis of gases locked inside metals. These gases 
determine many of the physical properties of metals 
used in welding and in high-temperature or high-vacuum 
environments. The system consists of a quartz sample 
holder enclosed in an evacuated quartz tube. The quartz 
tube fits into an r-f levitation coil powered by a 5-kw, 
450-kHz generator. 

The sample holder will support several samples of 
the same or different metals at the same time. This 
arrangement makes it possible to make as many as 15 
separate and complete gas analyses per hour by simply 

sliding the evacuated tube, step-by-step, through the 
levitating coil. 

As the metal sample is moved into the electromagnetic 
field of the coil it is levitated above the sample holder. 
At the same time it is rapidly melted and stirred so 
that it gives up any minute quantities of gas it contains. 
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The extracted gas is then pumped to a mass spectro
meter for analysis. 

This system has been used to analyze 0.6-gram copper 
samples in which the total volume of extracted gas was 
only 0.01 to 0.1 parts per million by weight. 

Hydrofoiled Again 
The Navy's newest hydrofoil, the 71-foot gunboat Tu

cumcari, is carving the waters of Washington State's 
Puget Sound at more than 40 knots in an extensive 
series of performance tests. The craft, built and de
signed by Boeing, recently made its first flight on three 
thin, steel, wing-like foils. The gunboat achieves high 
speed by lifting its hull clear of the water, eliminating 
most water resistance. Foilborne flight also gives the 
craft outstanding ability in rough water, one of the 

hydrofoil's main advantages. The gunboat, designated 
PGH-2 (Patrol Gunboat-Hydrofoil), is the first of its 
kind in U. S. Navy history. It may be the forerunner 
of a fleet of small, swift, special-mission craft. The 
propellerless Tucumcari also is the world's largest water
jet-propelled craft. 

For foilborne operations a 3,200 horsepower gas tur
bine engine drives a water-jet pump. It sucks water 
through the rear foil struts, up into the pump, and jets 
the water out through nozzles in the gunboat's hull. At 
speeds of more than 40 knots, the craft pumps 100 tons 
of water a minute. The centrifugal water-jet pump was 
designed and built by the Byron Jackson Division of 
Borg-Warner Corp. The foilborne engine is a Bristol 
Siddeley Proteus marine turbine. A smaller, diesel en
gine-powered water jet propulsion system is used for 
hullborne maneuvers. 

Water jet propulsion is a major feature of the Boeing 
design, and has been under test in a Boeing research 
hydrofoil for several years. A water jet has no com
plicated power transmission system, as is required for 
propeller craft. The lubrication and maintenance prob
lems associated with the hundreds of moving parts of 
a conventional propeller system are eliminated. The tur
bine powerplant is coupled directly to the high-speed 
aluminum pump, which permits a compact installation. 

The gunboat displaces 57 tons and has a 20-foot beam. 
The craft's hull and superstructure are made of alum
inum. Foils and struts are of corrosion-resistant steel. 
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One of the outstanding characteristics 
of the Malleable Castings Industry. 

The Malleable iron industry began its 
growth in 1826 with the development of a 
unique cast material by a Yankee genius 
named Seth Boyden. Malleable was her
alded by pre-Civil War America as the iron 
which "could be hammered and shaped 
without breaking." But in time, as markets 
changed and technologies advanced, the 
material made the transition from wagons 
and cannons to cars and rocket heads, up
grading its applications from simple struc
tural parts to highly reliable mechanical 
components. 

In 1965 and again in 1966, safes of 
Malleable castings were over 1.1 million 
tons, the best years in the industry's long 
history. 

The chart at right shows the projected 
Malleable growth curve in its four major 
markets through 1972. These figures were 

developed after an extensive survey of in
dustry customers, and indicate that Malle
able will soon be a 1.4 million ton-a-year 
industry. And this growth is matched by 
increasing opportunities for technically 
trained people. 

PROJECTED INCREASE IN 
75",;- SHIPMENTS BY MARKET 

1965 1967 

ELECTRICAL 
EQUIPMENT 

1972 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 

FromE EER'S B ST RE 
Mann Engoneering 

Currently, the average American new car 
uses 120 pounds of Malleable castings, 
some of which are shown above. Reading 
up, they include a connecting rod, bearing 
retainer, air conditioner clutch, joint yoke 
planet carrier, housing cover, non-slip 
differential case, and the calipers mounted 
on a disc brake. 

For more information, write for a copy of 
"Malleable Iron, Material for America on 
the Move." 
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Choice is what we are in a position to emphasize. We can 
offer choice within each engineering discipline: mechan
ical, chemical, electrical, industrial. 

In the case of the industrial engineer, for example, the 
choice open is the difference between the practice of 
industrial engineering at Building 56 and at the brand 
new Apparatus and Optical Division complex now staffing 
up. Both are in the Rochester area. Both come under a 
top management that has demonstrated financially the 
value of leading the field in applying the most advanced 
concepts of your profession. 

You'd find, however, that some of your colleagues at 
Building 56 go in a bit more for publishing and presenting 
papers than do the industrial engineers of our A & 0 
Division. In Building 56 you hear more about behavioral 
and motivation studies as a guide to job design, about 
multiple regression technique, about mathematical model 
building. True, this talk doesn't stop many a Building 56 
industrial engineer from swinging over to one of the intra-

tri I n r1n 

mural client departments for a climb up to where the big 
ship is steered. And some choose not to swing. 

At A&O Division the house motto reads: "The indus
trial engineer's job is to recognize the need for a change, 
devise the change, sell it to the people, and then help the 
people obtain near-perfection in the change." The change 
is for cost reduction without jeopardy to quality or quan
tity. Pride is taken in "turning on a dime," and talk is of 
the task team of manufacturing engineer, design engineer, 
and industrial engineer who battle things out at the pre
production stage of the most complex color printer 
or the simplest family-type camera. 

Drop a note about your preference to Busi-
ness and Technical Personnel Department, 
EASTMAN KooAK CoMPANY, 

Rochester, N.Y. 14650. 
An equal-opportunity employer offer
ing also a choice of locations: 
Rochester, N.Y., Kingsport, 
Tenn., Longview, Tex., 
and Columbia, S.C. 
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" ... Accident in the left hand lane of the Queens-Midtown access ramp. 
Right lanes moving slowly. Fifteen minute delay at the Brooklyn Battery 

Iii I Tunnel. Lincoln Tunnel backed up to the Jersey Turn-

1 pike. Extensive delays on Route 46 in the Ft. Lee area. 
That's the traffic picture for now, Bob." 

However, technical people at GE are doing something about •t. 
Development and design engineers are creating and improving elec-

tronic controls and propulsion systems to guide and power transit trains at 
160 mph. Application engineers are developing computerized traffic control 
systems. Manufacturing engineers are developing production equipment and 
new methods to build better transportation products. And technical marketing 
specialists are bringing these products and systems to the marketplace by 
working with municipal and government agencies. 

Young engineers at GE are also working on the solutions to thousands of 
other challenging problems-products for the home; for industry; systems for 
space exploration and defense. When you begin considering a career starting 
point, think about General Electric. For more information write for brochure 
ENS-P-65H, Technical Career Opportunities at General Electric. Our address 
is General Electric Co., Section 699-22, Schenectady, New York 12305. 
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Jobs that just might change the orld~ 

Put power stations 
on the moon with the company that 
is developing atomic power plants to 
operate in remote areas with no external 
fuel. On the moon- or on other stations 
in deep space- these units will provide 
the power to sustain life over long peri
ods of time. There are few precedents to 
lean on in space project work. Which in
dicates the type of individuals Westing
house is looking for. 

These graduates needed: Mechanical 
Engineering, Electrical Engineering, 
Aerospace Engineering, Physical Sci
ences, Nuclear Engineering, Chemical 
Engineering, Metallurgical Engineering. 

Double America's electric 
power with the company that is invest
ing $370 million to expand manufactur
ing facilities for power equipment. You 
see why when you realize that America's 
power needs are going to double by 
1980. But added plant capacity isn't the 
complete solution. We're also develop
ing the most advanced equipment de
signs the electric industry has ever 
seen. That's where you come in. 

These graduates needed: Civil Engineer
ing, Industrial Engineering, Mechanical 
Engineering, Electrical Engineering, 
Business & Liberal Arts, Chemical En
gineering. 

Make room for 132 million new Amer
icans with the company that is doing 
something right now to provide homes 
for the children expected to be born in 
the next three decades. Westinghouse is 
developing new ways to heat, light and 
cool buildings, new ways to start from 
scratch and build complete new cities. 
What we're looking for now is city 
builders. 

These graduates needed: Engineering, 
Construction Technology, Physical Sci
ences, Social Sciences, Engineering Ad
ministration, Industrial Technology. 

Come to the ladies' aid with the 
company that developed the only elec
tric range that cleans its own oven and 
also broils both sides of a steak at once. 
Westinghouse makes appliances that win 
praise from industrial design groups and 
housewives. So we're looking for people 
who know the practical side of dishwash
ing, for instance, as well as the theory 
of ultrasonic cleaning. 

These graduates needed: Mechanical 
Engineering, Industrial Engineering, Bus
iness & Liberal Arts, Industrial Technol
ogy, Industrial Arts. 

See in the dark with the company 
that perfected Side Look radar. It does 
everything from taking high-resolution 
aerial reconnaissance images on a dark 
night to mapping natural resources. If 
you're interested in plotting new break
throughs in radar technology, get with 
the company that started it all. 

These graduates needed: Physical Sci
ences, Electrical Engineering, Mechani
cal Engineering, Chemical Engineering. 

Take off with the company that pro
vides electric power systems for most 
of the commercial jet aircraft in the free 
world. Westinghouse reliability has cut 
airborne electric power system mainte
nance costs 50% in five years. Now the 
job is to design and build electric power 
systems for some of the largest and 
fastest aircraft the world has ever seen. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, In
dustrial Engineering, Chemical Engi
neering, Metallurgical Engineering. 

Want to change the world? Your best 
opportunity is with a company like West
inghouse. Contact Luke Noggle, West
inghouse Education Center, Pittsburgh, 
Pa. 15221 -or see the Westinghouse 
recruiter on your campus. 

An equal opportunity employer. 

You can be sure if ~·s Westinghouse @ 



1. Edison engineer, Dick Popeck, wanted to find 
a more effective method of determining the 
amount of pole decay. 

3. Transistorized circuitry was designed. And a 
Sonic Pole Tester was built and tested. 

New ideas grow at Detroit Edison. The picture story 
here shows the progress of one, from its concep· 
tion through its development, to finalization. 

The development of the sonic pole testing de• 
vice* has benefited the company and the young 
inventor both economically and professionally. The 
device helps Detroit Edison serve the electric in· 
dustry's customers better and more economically. 

Uses for the sonic pole tester range from the 
examination of wooden railroad bridges to the de-
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SOUND 

2. Dick's idea: Measure the time required for 
sound to travel through a pole. Sound takes 
longer to traverse a decayed pole. 

4. Ed Hines, Director of Research, (left) discusses 
patent coverage with inventor Dick Popeck. 

termination of the soundness of standing timber. 
Detroit Edison's forward looking management 

•.. its engineering and research facilities ... 
along with its liberal patent policy ... make it an 
ideal place for the young man with ideas. 

If you are interested in putting your ideas and 
energies to work-write to George Sold, The Detroit 
Edison Company, 2000 Second Avenue, Detroit, 
Michigan 48226, or visit the Edison representative 
when he interviews on campus. *U.s. Patent Applied tor 

DETROIT EDISON 
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Outstanding opportunities for BS and MS degrees in ChE, CE, IE, 

EE, ME, Pulp and Paper Technology, and MBA's with technical 

undergraduate degree in 

• Manufacturing Plant Management • Project Engineering 

• Plant Maintenance Management • Industrial Engineering 

• Plant Chemical Engineering 

We manufacture personal household products for a big and growing market. These in

clude Charmin and White Cloud bathroom tissues; Puffs facial tissues; Bounty kitchen 

roll towels; Charmin luncheon and dinner napkins; and Pampers, a disposable diaper. 

Papermaking is the 1Oth largest industry in the U.S. and within the papermaking in-

dustry Charmin is a recognized leader. Here's why: 

The whole paper products industry is currently in a period of transition
alive with new methods, new ideas, new processes. Charmin engineers are 
in the forefront of this exciting development with outstanding break
throughs in new products and product improvements. We're seeking more 
engineers capable of this same kind of lbold new thinking! 

As a result of Charmin's leadership in this transition period, our growth rate per year 

has more than doubled the industry's rate. Since 1961, Charm in has extended its 

product coverage from 30% to 45% of the U.S. population, and new markets are con

tinually being opened. 

Experience in papermaking is not necessary; we'll train you. Within 6 months after 

you join us. you will be given full charge of an engineering staff section or direct 

responsibility for a production unit or department with equipment valued in excess 

of a million dollars. 

Our rapid growth, combined with a policy of promotion from within, provides out

standing advancement opportunities. We must significantly increase our management 

organization in the next few years, providing opportunities at all levels in the organi

zation. Your progress will be closely followed, since our technically trained manage

ment group is now less than 500. 

Our plants are at Green Bay. Wisconsin; Cheboygan, Michigan, and Mehoopany, Penn

sylvania. You'll be located in the heart of some of the greatest hunting, fishing, and 

vacation country in the world! 

~~~ y( ::::~:~::~~:~j:~~~e~~:~~~~;~: :~:ud:~e~~;r:i~r ~~~:~~~~!e;la0n: ~~~;u~:n:~~~;a;~ 
V. Y. Stillwell 
Manager-Technical Recruiting 

·-til . Charm in Paper Products Company 
f.~~ P.O. Box 400 
(JV~ Green Bay, Wisconsin 54305 

We are an Equal Opportunity Employer 
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Why engineering students graduate to Lockheed. Progress is a matter of 

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ... 

·otherworld ... upperworld ... and subworld projects. 0 We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ... 

consider our deep submergence vehicles, for example. And, just to show you our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. 0 For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. L D 
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Deep Submergence 
Rescue Vehicle 

Twister 
(Advanced land vehicles) 

MISSILES & SPACE COMPANY 

Polaris 
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We mean that a pioneer aerospace 
company still headed by the man 
who founded it 45 years ago has got 
to be a company that cares about its 
people. T. Claude Ryan, founder and 
chairman, is still at the office every 
day. To him, Ryan employees are 
friends. Old ones and new ones 
alike. Ryan headquarters, combining 
engineering and manufacturing fa
cilities, are on the shores of San 
Diego bay, where jt all started in 
1922. 

We mean that a company so 
rooted in aviation history is bound 
to be a leader in vitally important 
defense/space programs. The out
growth of the original Ryan Airlines, 
Inc., that built the "Spirit of St. Louis" 
in 60 days from a standing start will 
always be ready to accept impos
sible challenges. And ready to listen 
to young men of vision who can 
dream up answers to those chal
lenges. Ideas are given a chance at 
Ryan. So are the men who come up 
with them. 

r 

We mean that a company which 
led the world in the conception and 
development of jet-powered target 
drones is the kind of company where 
darinq and untried ideas come to 
life. Over 3,000 Ryan Firebees, the 
most versatile aerial targets ever 
conceived, are in use with all three 
branches of our armed forces, help
ing to train our defenses against any 
airborne threat. A super-sophisti
cated, supersonic Firebee II will 
soon be flight tested and enter 
service. 

We mean that a company whose 
heart has always been in the wild 
blue yonder would just naturally be 
there when man reached for the 
stars; that the products of its .sc:ien
tists engineers and techn1c1ans 
would naturally play a key role in 
our race for space. Ryan landing 
radar systems made possible the 
first soft landing on the moon. And 
an advanced Ryan system will as
sure a soft landing for the first man
ned lunar visit. The men at Ryan 
already have their eyes on the space 
beyond the moon. 

We mean that a company made 
up of men who taught themselves to 
fly straight up, while others said it 

-couldn't be done, is the sort of place 
that puts no strings on a man's imag
ination. Or barriers in the way of 
way-out thinking. For over ~wenty 
years Ryan has been amassmg c:n 
unmatched fund of technology m 
vertical and short take off and land
ing (V/STOL} aircraft. The list of ac
complishments is long: Dragonfly, 
1940. Vertijet, 1957. Vertiplane, 19?9. 
The present day XC-1 42A tilt-wmg 
and the XV-5A Vertifan. Ryan prod
ucts can fly straight up. So can the 
men who work there. 

We mean that a company with a 
strong and capable management
whose business success has led to 
majority ownership of large related 
companies - is the kind of concern 
that can match challenges with per
manent opportunities. Ryan Aer~
nautical is majority owner of Conti
nental Motors Corporation and its 
subsidiaries, suppliers of primary 
power for both piston and jet air
craft and agricultural, military, ma
rine and industrial equipment. There 
is nothing provincial about Ryan. In
cluding subsidiaries, it operates 16 
manufacturing facilities in the USA 
and Canada. 

We mean, also, that San Diego is 
a better place to work-because it's 
a better place to live. It's the surfing, 
sailing, deep-sea fishing and golfing 
capital of the country. It's clean, un
crowded and friendly and you can 
lead the good life year 'round .. Its 
great universities. make. educatt~n 
one of its largest mdustnes. Ryan 1s 
an important and respected member 
of this dynamic community .•• a 
community on the move. 

An equal opportunity employer. 

This is what we mean 
when we say, "Ryan is a 
better place to work." The 
4,500 men and women now 
at Ryan know it is. And they 
invite your inquiry. Check 
with your placement office 
for our campus visit, or 
write to Mr. Harlow Mc
Geath, Ryan Aeronautical 
Company, Lindbergh Field, 
San Diego, Calif. 92112. 
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Not for peopleil 
Not at Phillips. Sure, we're big. And we know 

that a lot of companies our size run their person
nel operations like a computer dating bureau. 
But not us. We don't even like the word "person
nel." "People" is our word. And that's the way 
we treat you, and that's what we're looking to 
hire. People, not simply grades or standings in a 
class. People who are interested in things like 
engineering and chemistry and physics and 

mathematics and oil exploration and produc
tion. People who see all the advantages and 
all the diversity in the areas of petroleum, fuel 
and lubricants. People who wont to do things 
with plastics, rubber, fertilizers, LP-gas, petro
chemicals, packaging, carbon black, fuel 
cells, and other much-needed products. People 
who want to solve the problems of an increasing 
population, an expanding world. Problems, ulti
mately, of helping other people. We encour
age this kind of involvement, personal or techno
logical, because we're a people type of com
pany. The type of company where you can keep 
moving-upward, of course; laterally if there's 
some other dimension you want to explore. Our 
slogan is, "at Phillips 66, it's performance that 
counts." And that's for real. At Phillips you're 
never a punchcard. You're people. Like us. Why 
not get together? Write James P. Jones, 104 
Frank Phillips Bldg., Phillips Petroleum Company, 
Bartlesville, Oklahoma 7 4003. 
AN EQUAL OPPORTUNITY EMPLOYER 
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Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, take Ford Motor Company. We're a giant 

in an exciting and vital business. We tackle big problems. 
Needing big solutions. Better ideas. And that's where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you '11 be a member of a select 
College Graduate Program. As a member of this program, 
you won't be just another "trainee" playing around with 
.. make work" assignments. 

You'll handle important projects that you'll frequently 
follow from concept to production. Projects vital to Ford. 
And you '11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi,trailer 
trucks. How to control exhaust emmission. 

Soon you '11 start thinking like a giant. You '11 grow bigger 
because you've got more going for you. 
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A network of computers to put confusing facts and 
figures into perspective. 

Complete testing facilities to prove out better ideas. 
And at Ford Motor Company, your better ideas won't 

get axed because of a lack of funds. (A giant doesn't carry a 
midget's wallet, you know.) 

Special programs. Diverse meaningful assignments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The ft}nds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you're an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De .. 
partment. 

You and Ford can grow bigger together. 

THI! AMI!RlCAN ROAD, DEARBORN, MICHIGAN 
AN !!QUAL OPPORTUNITY I!MPLOYI!R. 

Rather enlarging! 

" 
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We hope this issue reaches you in 
time to take your mind off the New 
Year's resolutions you have already 
broken. Our personal resolutions were 
shattered by the third of January but 
we believe that the ones we made at 
the beginning of the year for the Log 
are still being fulfilled. With the new 
year we have more fresh ideas. This 
issue shows some of this spirit by in
cluding fiction, which has been away 
from the Log for too long. Perhaps 
we should now form our plan in 
terms of a resolution and say that we 
hope to find more things that you en
joy. Happy New Year! 

This month's cover article is per
haps our most technical article this 
year. However, it follows our basic 
principle about this type of presenta
tion. It is light enough to be enjoyed 
by all students and simple enough so 
even the editors can read it. This fas
cinating article about the construction 
of stringed instruments was written by 
Dr. George D. Freier, professor of 
physics. This dazzling combination of 
the artistic and technical aspects of 
building violins is a vital demonstra
tion of the place of imagination and 
creativity in the sciences. Dr. Freier's 
versatility makes this an exciting 
article. Don't miss it. 

Employment becomes the student's 
chief worry and favorite topic this 
month when interviews start. Instead 
of the sugarplums of Christmas there 
are now visions of green, green cash 
dancing in their heads. Along with 
the list of interview dates in this issue 
we have some hints for your campaign 
to sell your engineering abilities. We 
asked an interviewer to explain the 
best ways to present yourself to your 
prospective employer. We hope it 
helps you to rake in the cash. 

By the time you read this we're 
sure that you have already seen Splint
ers from the Log and Miss January, 
but we want to remind you to check 
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out the other four features. Before 
your old joke fan club starts to attack 
our office for shortening Splinters to 
one page, we should explain that the 
reduction was due to lack of space, 
not lack of interest. By next month 
we hope to have two full pages with 
which to insult your taste. 

Steve Lindfors, our former editor, is 
working in another area this month in 
Introducing, where he describes the 
computer center. Take a look at the 
inside of a University facility few of 
us ever see. Rounding off the list are 
two venerable features, in more or 
less traditional fmm, What's New and 
Log's Log~ If you don't find some
thing you like in this melange, come 
into the office and we'll give you a 
courtesy copy of the Army Digest. 

Old Man Sewer 
In case you didn't know it, we are 

having a slight drought, at least when 
this is being written. We'll also bet 
that most of you didn't know that 
many of the fish in the ole Miss are 
drowning. It is hardly strange that 
the two above facts are related and 
related is spelled POLLUTION. It 
seems that a combination of low wa
ter and high pollution is lowering the 
content of dissolved oxygen in the 
water of our beautiful river and 
thereby drowning the fish. Naturally, 
this makes the concerned officials very 
sad, and they have fought and tom 
their way through the red tape and 
asked all the companies dumping 
waste into the waters to please stop. 
But just for the time being. 

Actually the situation seems some
what humorous to us in an unfortu
nate way. Nobody will do much while 
people are being affected, but then a 
couple of smelly old fish die, and 
everyone gets excited. 

The whole problem of pollution is 

very interesting. On one side, there 
is a great wringing of hands and 
moaning about the horrible state of 
the river, and on the other side, there 
is a great wringing of hands and 
moaning about the money and tech
nology needed to alleviate the prob
lem. We cannot sympathize with 
either side. If the people in the first 
group would spend more effort in 
pressuring the companies and the city 
to get busy, there might be less pollu
tion. As for the second group, if they 
would stop worrying about the' money 
they might lose, they could find that 
with a little research they might make 
money on what they dump into the 
river. In one such case, a company 
was forced by law to clean up their 
mess, and they reluctantly went ahead 
and researched the problem to find 
that by a simple l)rocess they could re
cover almost all of their waste and 
turn it into a salable product. 

We wonder what the University in 
general and IT in particular is doing 
about pollution. The University is di
rectly affected by this problem, and 
IT, through its research and work, has 
helped to contribute to it. We are not 
trying to place the sole blame or even 
the majority of it on IT. But it would 
seem to us that the University's role 
in serving the people could be par
tially performed by doing research on 
cleaning up the sewer we call a river. 

Log Contests 

The Technolog is offering YOU the 
chance to win money, glory, and fame 
in the River Gorge Planning Contest. 
After the success of Fall Quarter's 
Science Fiction Contest for which we 
are printing the winning entry in this 
month's issue, we decided we could 
con our tightwad Business Manager 
out of some more money. Our judg
ing committee, staffed in part by such 
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well known writers as Isacc Asimov, 
Jules Verne, Edgar Rice Burroughs, 
and Irving Shrdlu, painstakingly read 
all the entries and after a lengthy fili
buster by Everett Dirksen, the entry 
Never To H eave~1. Go was judged the 
winner. 

The Winter Quarter Planning Con
test gives all you guys with a little 
imagination a chance to show what 
you can do. We would suggest that 
you try something wild (not necessari
ly as in nature). Most of the sugges
tions made by city and University 
planners have been dry and uncreat
ive. Suggestions have included turning 
the area into a park or constructing 
dwellings for public and/or Univer
sity use. Without ,a doubt, this area if 
properly developed could be one of 
the most unique and interesting spots 
in the state and nation. In any pro
posal you must be sure to take into ac
count things like proximity to the Uni
versity and all the advantages and dis
advantages this has. Other factors are 
a central location in the Twin Cities, 
and the possible spring floods. Al
though we are not asking that the 
proposals be specific and coveritems 
such as type of construction materials, 
costs, etc., we are asking that the pro
posals be -somewhat practical. \ye 
hope to tum the proposals over to 
city or University planners. 

You will find the complete rules 
elsewhere in the magazine. 

IT Weak 
Last month's comments on E-Day 

and creativity seem to have gone right 
over their intended target, those who 
support the festivity with vehemence 
without doing anything worthwhile 
with it. We heard a few indignant 
protests but no ideas. E-Day, now IT 
Week, is a cherished tradition that has 
no intrinsic value. The only worth lies 
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in its hallowed heritage. Today we 
should call it IT w·eak. We must suf
fer the trials of this supposed celebra
tion merely because it is traditional. 
As we said last month, if it is the same 
as always, who needs it? 

The supporters of IT Week sound 
like the young priest in the trial in the 
sixth scene of Saint ] oan. George 
Bernard Shaw gave him these lines to 
speak, "But the torture is customary. 
It is always done." 

Use It Now!! 
IT students now have the oppor

tunity to use the P-N grading system., 
as enacted by the IT faculty. Now 
that the structure has been created 
we hope that it is utilized. All -the 
work that has been done in the past 
year by students and faculty for the 
development of this program will have 
been wasted unless you take advan
tage of this chance. The following 
regulations govern the use of P-N 
grading in the Institute of Technology: 

1. The adoption of the P'-N grading 
option in the Institute of Tech
nology shall b~ ;bn a trial basis for 
a period ending ·September 15, 
1970. At that time all of the follow
ing regulations shall; become in
operative and continuance of this 
option shall require new action of 
this faculty. · 

2. All Institute of Technology courses 
shall normally be offered with the 
P-N grading option in addition to 
the A-F grading basis. Should a 
department prefer to offer any of 
its courses without the P'-N grad
ing option, this restriction must be 
referred to the Institute of Tech
nology Faculty, through the Insti
tute of Technology Curriculum 
Committee, for approval. 

3. A course may not be offered in the 
Institute of Technology on a P-N 

only basis, but must always offer 
the A-F grading option. 

4. Beginning spring quarter 1968 an 
Institute of Technology student 
may elect the P-N grading option 
for any course except those specifl
cally designated by the student's 
major department to be taken on 
an A-F only basis. Each depart
ment must make available to its 
majors a list of those courses or 
categories of courses that it re
stricts to A-F registration for its 
majors. 

5. The P-N grading option may not 
be elected for any course by Insti
tute of Technology students who 
have earned fewer than 45 credits, 
unless the course is offered exdu
sively for freshmen and on a P-N 
only basis. 

6. Institute of Technology students 
on academic probation or subject 
to exclusion ("on grace") may not 
register for any course on a P-N 
grading basis. 

7. A student in the Institute of Tech
nology may take no more than six 
credits per quarter or per summer 
in P-N graded courses. 

8. Credit in courses graded as P or N 
shall not be included in the calcu
lation of scholastic standing or 
grade point deficiency in the Insti
tute of Technology. 

It is refreshing to see change com
ing to the most conservative of 
schools. The action of the faculty and 
department committees has been sur
prising, to say the least. Soon after 
the enactment of the above resolution 
by the faculty the Civil Engineering 
department decided to offer all cmrrses 
to CE students, even those within the 
major sequence. This policy is as in
vigorating as seeing spring come to 
Minnesota. It can only be called liber
al. Perhaps a new life and vitality is 
coming to the old school. (] 
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It's NCR, and this is not the only surprise you may get if 
you take a closer look at NCR. 

We're a company alive with new ideas, research, de
velopment. A year never passes without NCR increasing its 
investment in research. We have hundreds of engineers, 
chemists, and physicists exploring their own ideas for the 
company that's willing to wait and let them do it. 

Take a closer look and you'll see that NCR makes com
puters, electronic accounting systems, highly sophisticated 
solid-state communications systems for space and defense 
applications, and you'll see that even our good old cash reg
isters have become advanced information machines for 
business men. 

In a list of "emerging ideas of 1966," Business Manage
ment magazine credits NCR with two out of seven: pioneer
ing in laser technology for recording data, and development 
of our new PCMI microform system that puts the Bible on 
a projector slide. 

When you start looking, look closely at NCR. NCR can sur
prise you; maybe you have some surprises for us. Write to 
T. F. Wade, Executive and Professional Placement, NCR, 
Dayton, Ohio 45409. 

An Equal Opportunity Employer. ® 
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You can go forward, go fast, go far ... at 
Hughes Field Service & Support Division. 

If you are seeking a stimulating assign
ment where you can get in on the 
ground floor of the rapidly-expanding 
aerospace/ electronics field, capitalize 
immediately on your background and 
training, and progress quickly toward 
your career goals-Hughes Field Serv
ice & Support Division in Southern 
California will welcome your inquiry. 
Some current fields of interest include: 

DESIGN ENGINEERING 

Openings exist for Electronic and Me
chanical Design Engineers in the devel
opment of Trainers & Simulators and in 
the design of checkout and test equip
ment for large missile and aerospace 
systems. These responsible positions 
require interest and/ or experience in 
such design areas as: analog circuits, 
digital logic, switch/ relay logic, electro
mechanical packaging, infrared test
ing, inertial guidance and Command/ 
Control systems. 
Responsibilities will 
include all phases 
of design and 
development 
from concept to 
final fabrication 
and evaluation. M.S. 
or Bachelor's degree is 
required in E.E., M.E. or Physics. 

FIELD ENGINEERING 

The Field Engineer's job ranges from 
complete contractor maintenance of 
electronic systems to technical assist
ance. His primary function is to assist 
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HUGHES AIRCRAFT COMPANY 

the customer at operational sites. Re
sponsibilities include: providing main
tenance, operational and technical 
assistance; formal and informal on-the
job training; logistic assistance and the 
investigation and solution of equipment 
problems experienced in the field. Re
quires a Bachelor's degree in E.E. 
or Physics. Experience with military 
fire control, radar or communications 
systems is desirable but not mandatory. 

MAINTAINABiliTY ENGINEERING 

During design phase, positions involve 
analysis of the feasibility of built-in, self
test features, application of automatic 
checkout equipment, standardization of 
circuitry design, minimization of ad
justment and alignment requirements 
and packaging of the product. During 
system development, assignments will 
involve production of a complete set of 
integrated logistics support doc
uments for use as planning 
guides. Requires B.S. degree 
in E. E. or Physics. 

Hughes Technical Training prepares 
both civilian and military personnel to 
efficiently operate and maintain ad
vanced electronic systems. Technical 
Instructors conduct training classes at 
Hughes California sites and work di
rectly with customers to evolve special 

training devices, plan field training pro
grams and prepare courses for use at 
customer bases. Requires a Bachelor's 
degree in E. E., or Physics. Experi
ence in preparing and presenting 
technical electronics material in th.e 
classroom and laboratory is highly 
desirable but not mandatory. 

ENGINEERING WRITING 

Specialists in printed communications 
convert complex engineering data into 
simple, accurate, illustrated support 
publications, including technical man
uals, orders, brochures, sales proposals, 
etc. Fields of interest include: digital/ 
analog computers, display 
systems, digital and 

voice satellite com
munications systems ... 

and many others. Requires a 
B.S. degree in E.E. or Physics. 

CAMPUS INTERVIEWS 

february 19 & 20, 1968 
For additional information on the ca
reer opportunities available at Hughes 
Aircraft Company-and to arrange a 
personal interview with our Technical 
Staff representatives please contact 
your College Placement Office or write: 
Mr. R. J. Waldron, Hughes Aircraft 
Company, P.O. Box 90515, Los An
geles, Calif. 90009. 

AN EQUAL OPPORTUNITY EMPLOYER·M&F 

U.S. CITIZENSHIP REQUIRED 
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by George D. Freier 

The physics of music and the phys
ics of musical instruments are perhaps 
very closely related subjects. Although 
all musicians do not agree on the rela
tions between music and insh·uments 
many do feel the instrument deter~ 
mines the music we like to hear, rath
er than the music determining the in
strument which should be used to 
produce it. The musical scales which 
are used in music of the Western 
world include only notes which are 
related to other notes of the scale in 
having as many common hannonics as 
possible. These notes can be played 
together in the form of chords in vari
ous orders and thus create the many 
moods and pleasant experiences peo
ple enjoy while listening to music. 
Fundamental frequencies with closely 
related harmonics are found in our 
music as well as in our instruments. 

The production of musical notes by 
an instrument is not a simple physical 
process. The complicated motions of 
various parts of the instrument must 
somehow couple properly to the air 
of the atmosphere and be ~transmit
ted to the listener. When one starts 
to think of how the molecules of air, 
with their chaotic motion, described in 
kinetic theocy, can possibly carry the 
well-ordered motions of a musical in
strument from the instrument to the 
listener, he is most amazed. The high
ly ordered notes emanating from a 
Stradivarius violin must be produced 
and coupled to the atmosphere differ
ently than those from a poorly con
structed instrument. The motions 
transmitted to the air must then be 
preserved by the air until they reach 
the listener's ear. Those who have 
worked with recording or with high 
fidelity sound systems realize what a 
tremendous effort is necessary to re
produce and transmit to the ear an 
accurate reproduction of that which 
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originally was played. 
We m·e not at present interested in 

the techniques used by the musician 
to play scales and melodies, but in
stead we will concern ourselves with 
the physical problem of generating 
the vibrations which go into music. 
The two problems are really not sep
arable since it is often more unpleas
ant to listen to a poor musician play
ing a very fine instrument than to an 
excellent musician on a much poorer 
instrument. We would like to under
stand the problem sufficiently well so 
that we might make alterations in the 
poorer instrument to make it a good 
instrument or, better, to construct an 
instrument in such a way that we can 
be assured of brilliant tones if prop
erly played. 

The instrument which seemed to 
arrive at a high degree of perfection 
at an early date is the violin, and it 

Figure I 

might be well for us to analyze the 
workings of this instrument. Much of 
the work of the master violin makers 
was not published, so we cannot read 
why they did things the way they did. 
We are forced to work backwards 
from their finished products and see 
if we can rediscover the reasoning 
they likely used to take the steps they 
made. 

Most everyone knows what a violin 
looks like in general. It is a four
stringed instrument in which the 
strings are excited by bowing, and 
there are no fixed frets to determine 
uniquely the length of string segments 
during playing. The top or belly is 
carved into an arched form from 
spruce wood, and two «ff" holes are 
cut through to the inside. The back 
is also arched but is made of hard 
maple. The strings are held from the 

belly by a . rather high, intricately 
carved. maple bridge which is about 
twice as thick at the bottom as ,.qt 
the top. .. · 

On the inside of the violin a .bass 
bar is glued lengthwise under the top 
and under the left foot of the bridge 
as shown in Figure 1. A sound post 
connects the top and back at a point 
about ~~ inch in back of the right foot 
of the bridge as shown in Figure 2. 

Many experiments have betjn done 

Figure 2 

to establish the modes of motion of 
the components of the violin, hut be
fore discussing them we should· de
scribe the motions we think are going 
on. 

As the bow crosses the strings, the 
strings execute transverse oscillations 
of a characteristic frequency along 
with its overtones or harmonics. The 
characteristic frequency is determined 
by the length of the string, its· mass 
per unit length, and its tension. ··The 
tension in the string will vary some 
during oscillation. The frequency of 
this variation is twice that of the 
transverse oscillation since the tension 
goes through two maxima during each 
oscillation. In order to hold the ends 
of the string at rest, a periodic force 
must be applied at its end points, one 
at the nut and the other at the bridge 
and tail piece. 

The sound post at the lower right 
foot of the bridge serves as. a fulcrum 
about which the bridge can rotate on 
an axis parallel to the axis of the· vio
lin. The left foot of the bridge then 
pushes up and down on the top of the 
violin over the bass bar. The entire 
region attached to the bass bar is then 
forced to move up and down and thus 
excite the top. 

The nodal lines in the top ·Will tend 
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to be parallel to the axis of the violin 
or, better, parallel to the grain of the 
spruce wood in the top. These nodal 
lines, of course, are modified consider
ably by the bound edges of the rather 
complicated shape of the body, the 
"ff" holes, and the sound post. The 
arching probably also affects these 
nodal lines. 

The properties of spruce which 
make it a desirable material for a vio
lin (and for many other instruments) 
is its particular grain structure. The 
physical properties of spruce vary 
more from dark wood to light wood 
than most other kinds of wood. The 
physical properties of concern here 
are the elastic moduli and the den
sity. Spruce also allows the resins to 
escape as time progresses, so that any 
damping produced by the resins be
comes less as the wood ages. The 
better violins also have a finer grain 
which is obtained from trees that 
grow quite slowly high on mountains. 

The old violin makers had a very 
carefully selected set of rules to fol
low in selecting wood for a violin. 
The wood must come from within a 
certain distance from the lowest 
branch on a certain side of a tree 
which grew on a slope facing. a cer
tain specified direction. The wood 
should also be cut from a certain dis
tance between the heart and the bark, 
and it must be -done preferably in 
December or January. That all these 
rules were followed is hard to believe 
when it was discovered that some of 
the makers used broken boat oars as 
a source of violin wood. In any case, 
the wood was subjected to careful 
seasoning procedures for at least six 
years. 

The properties of spruce tend to 
make each grain of dark wood behave 
as an oscillator but coupled quite 
strongly to its neighbors by the light 
wood. The shape of the violin top 
gives many different lengths to the 
oscillators, and the coarseness of the 
grain in the wood will affect the num
ber of oscillators as well as their cross 
sectional dimensions. The thickness of 
the top will also affect one cross sec
tional dimension of the oscillator. 

The frequency of the vibrating bar 
is given by 

bS1c2 \II" 
4IIl2-yl-3 p 

where E is the elastic modulus, p is 
the density of the material, b is the 
cross sectional diameter, l is the 
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length, and skis a constant which de
pends on the boundary conditions im
posed on the bar. The spruce top of 
the violin has many such oscillators 
strongly coupled to each other. 

The sound post under the right leg 
of the bridge or under the high fre
quency strings will force a node on 

Figure 3 

oscillators in this region and make 
these oscillators have a higher fre
qency. The fibers under the left leg 
of the bridge can vibrate as longer 
segments and can respond better to 
the lower frequencies. Of course, all 
lengths are modified further by the 
edges and "ff" holes. The string of 
lowest frequency is located over the 
low frequency response region of the 
violin top. 

The fact that some tops have finer 
grains than others, and thus give 
smaller cross sectional dimensions to 
the fibers, need not wony us if the 
oscillators are coupled. Different char
acteristic frequencies are possible 
with fine grains, but lower modes of 
motion of coupled fine grain oscilla
tors can still give the same desired 
frequencies as obtained with more 
coarse-grained wood. 

We should now turn to some of the 
experiments canied out by Savart to 

see if they are consistent with what 
we have conjectured so far. Some of 
the experiments dealt with the func
tions of the sound post. Savart glued 
arches or yokes across the top and 
back of the violin in the proximity of 
the bridge but touching only at the 
bouts, as shown in Figure 3. He first 
removed the regular sound post and 
then placed a post between the top of 
the violin and the top yoke. This ar
rangement would still force nodes in 
the motions of the oscillators on the 
right side and thus produce higher 
frequencies. He next drilled a hole 
through the back and extended the 
sound post from the top to the bottom 
yoke which still maintained the high 
frequency oscillators. Next he p1aced 
an outside clamp between the points 
where the sound post is normally 
found. Finally he removed the sound 
post and simply hung a weight from 
the top point of the sound post sup
ported by a string through a hole in 
the bottom. All of these anangements 
did not alter the properties of the vio
lin appreciably. The sound post pri
marily makes short higher frequency 
oscillators on the right side of the top 
while it serves as a fulcrum for the 
bridge motion. In normal operation 
there undoubtedly also is coupling 
between the top and back through 
the sound post. Some energy can be 
stored in the back and help maintain 
the oscillations of the top much as the 
continued bowing maintains the oscil
lations of the strings. 

Violin makers use positioning of the 
sound post to adjust the relative re
sponse to high and low frequencies. 
In this adjustment they can change 
the relative number and functions of 
the oscillations in the spruce top car
rying out oscillations. They add or re
move longer or shorter oscillators in 
different sections of the top of the 
violin with the sound post adjustment. 

The transmission of the driving
force from the string at the top of the 
bridge through the bridge to the top 
of the instrument depends very much 
upon the mass and shape of the 
bridge. In further experiments Savart 
found that solid slabs for the bridge 
greatly deadened the tone. As trans
verse slits were added to the bridge, 
the tone improved, and much the best 
response was obtained with the rather 
ornate design used in present bridges. 
There possibly is some important 
phase relation between the driving 

(Contintted on page 16) 
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you're not geared for the pace of things at Celanese. 

No other major corporation in our industry has grown so 
fast. In the last ten years, sales have zoomed from $286.4 
mil1ion to over $1 billion. 
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(Continued frvm page 14) 
for-ce of the string at the top of the 
bridge and the resonance of the rest 
of the system at the. base of the bridge 
and the air cavity. This phase differ
ence would be altered by the nature 
of the bridge. 

The driving force is also applied at 
the other end of the string, either at 
the nut or at the point of fingering. 
This force must be transmitted down 
the neck to the resonant parts of the 
violin. To test the role of this driving 
force, Savart removed the neck and 
clamped the body and upper section 
of the neck separately while the violin 
was tested. This weakened the tone 
of the violin. The driving forces at 
the two ends of the string must work 
together to properly excite the body 
of the instrument. 

The oscillators in the sounding 
board or the top must couple with the 
air cavity of the violin. If the air cav-

~~~_:----~ 
I. ~33cm .I 

Figure 4 

ity is first considered as the cavity of 
a Helmholz resonator, the frequency 
is given empirically by Sondhauss as 

f = 5240~ 
Vv 

where A is the area of the top open
ing, and V is the volume. The· fre
quency depends on the fourth root of 
the area of the opening and is in
versely proportional to the square root 
of the volume. A somewhat similar 
situation must exist in the violin air 
cavity. 

When the air cavity of a Guarnerius 
or Stradivarius violin is tested for a 
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characteristic frequency by placing a 
vibrating source at the "ff" holes, they 
all show a resonance at 512 cycles per 
second. Because the violin air cavity 
has such a complex shape, it would 
not be fair to apply the resonator 
equation to the violin, but the dimen
sions of the violin applied in another 
way lead to this ·characteristic fre
quency. The velocity of sound at room 
temperature is 344 m/ sec. The length 
of the violin body is 35.5 em, and at 
resonance a somewhat smaller dis
tance (due to support blocks) would 
correspond to a half wave length of 
the sound waves in the box. A half 
wave length for 512 cycles per second 
and a velocity of 344 m/ sec would be 

), 1 344 X 102 

-- ----- = 33.6 em. 
2 2 512 

Figure 4 shows some of the standing 
wave patterns in the top and in the 
air cavity. 

Displa.cement nodes at the ends of 
the violin air cavity would give a 
pressure node at the center, and the 
openings of the "ff" holes would be 
near to this pressure node. Any open
ing to the outside will tend to force a 
pressure node at that point of open
ing. The complex form of the "fF' 
holes will then tend to form a se
quence of pressure nodes over the 
central region of the air cavity. These 
are shown as dashed lines in Figure 4. 

Savart and Chanot argued that the 
shape of the "ff" holes causes cutting 
through too many grain fibers and 
suggested that slits more parallel to 
the axis would be better. The shape 
of the "ff" holes, however, follows 
rather naturally because of the arch
ing in the wood. If the "ff" holes are 
made smaller, the tone lowers in ac
cordance with the predictions of the 
resonator formula. If the "ff" holes 
are too large, the tone is raised. When 
the "ff" holes are too large or too close 
together, more grain fibers are cut, 
and tone becomes harsh, which seems 
to indicate that there are too many 
short high frequency oscillators as a 
result of this change in the "ff" holes. 

The "ff" holes must properly con
tain the air in the cavity, and their 
length and position determine the po
sitions of the pressure nodes in the 
resonant air cavity. There are a great 
number of modes of oscillation for the 
air cavity, and due to the complicated 
shape of the cavity along with the 
complex shape of the "ff" holes it will 
be very impractical to analyze them 

Figure 5 

further. It is difficult to understand 
how the oscillations of the grain fibers 
in the top couple with and drive the 
air cavity. The blending of the reso
nances in the spruce top with the 
resonances in 1the air cavity is un
doubtedly a major factor in determin
ing the tone of a violin. The methods 
of coupling to give this blending still 
seem to be a mystery. 

After his many experiments Savart 
built a •trapezoidal shaped violin as 
shown in Figure 5. The top and back 
were flat on the inside but slightly 
arched on the outside. He argued that 
a plane surface vibrates better than 
an arched one. In order to leave more 
long fibers, he cut the "ff" holes as 
two slits parallel to the axis of the in
strument. He also argued that there 
are nodal points in the top, and that 
bouts and corner blocks force differ
ent positions for the nodal lines as do 
the "ff" holes. In spite of the sim
plicity of the structure, it was found 
to have quite excellent tone qualities. 
Esthetically the instrument of Savart 
was not very pleasing. For those 
building instruments for the first time, 
it might be advisable to follow the 
more simple structure of Savart as the 
carpentry is greatly simplified. 

The quality of the glue is quite im
portant in coupling the wood compo
nents together. With poor glue there 
are had reflections of sound at the 
glued joints. Good glue, on the other 
hand, transmits sound waves readily 
from one component to another. Some 
makers emphasize the importance of 
glue by saying that it might be best 
to break a new violin into many pieces 
and then glue them back together to 
improve the quality of the instrument. 
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While working with the wood for 
the parts of a musical instrument, the 
builder develops a sort of extra sense 
about the shaping he does for each 
component. He may start with a rath
er heavy dull-sounding piece of wood, 
and as he works on it, it seems to be
come more alive. As he chisels and 
sandpapers the pieces, they become 
more and more resonant. When the 
work is carried too far, some sections 
will become too thin, and harshness 
will come into the sounds he hears as 
he works on the wood. The builder 
must have sufficient experience to 
stop before this state is reached. The 
experienced instrument builder will 
know that he is going to have a good 
instrument before it· is assembled. 

The guitar is a plucked instrument, 
and the method of coupling the 
strings to the top and air cavity is 
quite . different. The shapes of the 
violin and guitar are quite similar, 
and both are made with fine-grained 
spruce tops. In the guitar the "ff" 
holes are replaced by a circular open
ing. The guitar also will have many 

Figure 6 

spruce fibers acting as bar type oscil
lators coupled together by the softer 
wood between the more dense wood. 
The shape of the instrument gives 
many different lengths to these bar 
oscillators as in the violin. 

The coupling of the bar oscillators 
is, however, very different. On the in
side of the top one glues an intricate 
fan shaped set of. strips as shown in 
Figure 6 to couple the oscillators to
gether. The top without the strips 
will tend to flex easily about lines 
parallel to the axis of the instrument 
and tend to give modal lines in this 
direction. The addition of the strips 
will alter this nodal pattern very much 
and couple together resonant sections 
of the vibrating top. 
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Figure 1 

The strings are coupled to the gui
tar top very differently from the vio
lin. Figure 7 shows the strings at
tached .to a tail piece which is glued 
directly to the spruce top, instead of 
extending back to a tail piece as in a 
violin. The tension in the strings now 
places a large torque on the bridge 
which is transmitted to the top of the 
instrument. This torque varies as the 
periodic forces of the vibrating strings 
are applied, and the torque is about 
a transverse axis of the instrument 
rather than a longitudinal axis as in 
a violin. These time varying forces 
are transmitted by the fan-shaped 
strips to other sections of the top and 
move it up and down as a plate full 
of time-varying stresses. The methods 
of excitation of the top by the strings 
in a violin and a guitar are then pro
duced by torques about different axes. 

Another fundamental difference in 
the two instruments is that in the vio
lin the string is usually bowed to pro
duce a continuous driving force while 
in a guitar the top is shock excited by 
a plucked string. The rise time of the 
vibrational modes must be quite dif
ferent in the two instruments. A 
plucked violin string sounds much 
more harsh and the sound dies away 
faster than in a guitar so one is led to 
believe that the guitar tends to elimi
nate the higher frequencies. Just how 
this is done is not certain, but perhaps 
it is because the violin can radiate all 
frequencies very rapidly to the sur
rounding region while the guitar pref
erably radiates higher frequencies 
more efficiently than lower frequen
cies. This could easily be tested but 
to this author's knowledge it has not 
been done. 

The stringed instrument then has a 
set of vibrating strings, a vibrating 
body, and a vibrating air cavity which 
must couple together in some compli
cated way to send complex sound 
waves through the air. In studying 
how these various modes of oscilla
tion are coupled together one must be 
cognizant of the fact that coupling 
changes natural frequencies. If two 
independent oscillators have the same 
natural frequencies, f, then when cou-

pled together there will be two fre
quencies, one a little higher than f 
and one a little lower than f and the 
spread of the frequencies will depend 
on the strength of the coupling. If the 
coupling is very weak one oscillator 
can put the other into strong reso
nance at the same frequency but the 
time required to do it becomes in
creasingly great as the coupling weak
ens. The stringed instrument must 
have many such couplings adjusted 
such that frequencies of fundamentals 
and overtures of notes are not shifted 
very far and yet strong enough to 
make the instrument respond rapidly 
and seem "alive." 

In order to gain some insight into 

Figure 8 

these problems the author attempted 
to build some experimental instru
ments. The first construction is that 
of a guitar shown in Figure 8. In this 
instrument the top was built of inde
pendent spruce slats of varying length. 
Each slat was tuned relative to an
other so that their fundamental fre
quencies formed a chromatic scale 
much like the bars on a xylophone. 
The bars were glued to two longitu
dinalbars and coupled to the strings 
by a rather tall bridge. The longitu
dinal bars were coupled to the back 
by adjustable sound posts. The neck 
and body of the instrument were es
sentially a long bar that extended 
from one end to the other with the 
above parts sort of hanging to it. The 
instrument had no sides or bouts. 
This instrument has pleasant resonant 
tones but it will not radiate the sound 
to the surroundings. The most pleas-
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Figure 9 

Figure II 

ant tones are obtained by holding the 
upper point of the back ag,ainst one's 
ear and these sounds will persist for 
a long time. When listened to from 
in front, the instrument is weak and 
the harsh tones of plucking are over 
emphasized. The instrument has an
other weakness in that when played 
it seemed to be too "stiff." A special 
attempt had been made in construc
tion to keep the instrument rigid so 
that varying tensions during vibration 
could alter the lengths of the 
strings and thus shift their frequen
cies. Whether this is actually a fault 
or not is not certain, but the stiffness 
is quite noticeable if one has done 
most of his playing on a conventional 
instrument. 

18 

Figure I 0 

Figure 12 

The next instrument is shown in 
Figure 9. A four string instrument 
was built to study some other ideas 
about music but for the purposes of 
this report it followed a violin type 
construction and is to be played simi
lar to a guitar. It has a bass bar and 
sounding post similar to a violin hut 
the top was built exceptionally thick 
so it could not vibrate so freely. 
Everything went about as expected in 
that the tone tends to be harsh be
cause high frequencies predominate 
and the instrument is weak because 
the top cannot couple well with the 
resonant air cavity. The harshness is 
probably also due to the very strong 
coupling between sections of the top 
tending to shift resonant frequencies. 

A third instrument is shown in Fig
ure 10. This also has a violin type 
construction but with a top of appro
priate thickness so it can -couple bet
ter with the resonant air cavity. The 
properties of the instrument are much 
like that of a plucked violin. It has a 
fast "snappy" tone as expected but is 
not as harsh as a banjo or as mellow 
as a guitar. It seems to radiate its 
sound faster than an ordinary guitar 
and does not have a mellow tone. 

The instrument shown in Figure 11 
has conventional guitar construction 
except it has a large auditorium size. 
It was built mostly to test the author's 
ability to carry out this type of con
struction for a stringed instrument. 
The instrument has excellent tone 
qualities in spite of a few flaws in the 
workmanship. 

Figure 12 shows a "musical walking 
stick." It is simply a walking stick 
design with some strings and a fret 
board and shows quite effectively the 
results that one gets from vibrations 
of strings alone without the resonant 
body or air cavity. This instrument 
can be carried easily, and practice for 
playing can be carried out most any
where without disturbing one's friends 
or family. 

Obviously there is much room for 
experimentation in the area of 
stringed instruments. The author has 
attempted an engineering type of test
ing, but time and money soon become 
prohibiting factors. If anyone does de
velop a set of systematic measure
ments which can be made on compo
nents during construction or on com
pleted instruments these results must 
be carefully related to the opinions of 
accomplished musicians. Working to
gether the engineer and the musician 
should be able to give us many new 
and better ideas for musical instru
ments. At present the world of music 
is being explored by the use of engi
neering electronics in production and 
reproduction problems of musics 
while the whole area of development 
and improvement of instruments is 
more or less untouched. If we can 
learn more about how the components 
of an instrument function, we should 
be able to improve the instrument or 
invent new ones. Making a violin 
from aluminum seems like a good 
idea, but when the physical proper
ties of aluminum are correctly incor
porated into the construction, the in
strument may not look much like a 
violin made from wood. (] 
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1. All proposal entries will deal with the development of the 
Mississippi River Gorge area bounded by the lOth Avenue bridge 
upstream, the Dartmouth Avenue bridge dovmstream, and all 
the area below (in altitude), the level of the Washington Ave
nue Bridge, including the lower harbor area, the coal docks, the 
oil storage area, and the parking flats. 
2. In the entry, there should be included sketches of proposals, 
a map of the area, showing the layout of the proposal, and a 
report of 3000-4500 words in length explaining the proposal. 
3. The sketches and map must be neatly drawn and presentable, 
and the report should be neatly typed and double-spaced. 
4. The prize for the winning entry will be twenty-five ( 25) dollars. 
5. Proposals are due before 3:00 P.M. March 4, 1968. 
6. Proposals must be handed in, in person, in Room 2 Mechanical 
Engineering. 
7. The winning entry will be published in the April 1968 issue 
of the Minnesota T echnolog. · 
8. Competition is limited to the undergraduate students of the 
University of Minnesota. 
9. Staff members of the Min~esota Technolog are not eligible. 
10. All submitted proposals become the property of the Min
nesota Technolog. 
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International Harvester. The first producer in the huge Chicago steel district to apply continuous casting commercially ... 
the first U.S. producer to cast basic oxygen furnace steel in billets on a commercial basis ... operating the world's largest 
billet continuous casting machine ... and now with vacuum degassing. Bet you didn't know we produce steel ... or that 
we're already producing gas turbine engines to serve tomorrow's power needs. You know we make farm equipment and 
trucks. Our name is a giveaway for the farm equipment. Our success in trucks is equally obvious. One heavy-duty truck 
out of every three on the road today is an International. IH today is a leader in many diversified fields that multiply your 
opportunities from raw steel, through production, to sales and service. Care to explore a few of our fields? Ask your College 

Placement Office more about us. International Harvester puts power in your hands 
AN EQUAL OPPORTUNITY EMPLOYER 
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At right are the tape units which hold the 
tapes, to be read into storage (memory}, or 
on to disk storage (not pictured}. Tapes 
are usually used only if the programmer 
wants to carry his information around with 
him, since information can be written on the 
disk, which holds up to about 1,000,000 
punch cards. 
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This is a rack of I /2 inch wide by 2400 feet long computer +< 
that are similar to home recorder tape, except they are more dura 
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The University Computer Center (formerly the Nu
merical Analysis Center), located in the Experimental 
Engineering Building, provides computer time and con
sulting services for most any legitimate research project. 
Projects without funds can also obtain time, according 
to their merit. Approved projects can use key-punches, 
sorters and other machines available at the Center. The 
Center also teaches three courses and three sequences 
relating to computer science, and sponsors computer 
science degrees in the graduate school. 

Currently most research projects use the Control Data 
6600-the fastest computer commercially available. It 
can execute, under optimum conditions, three milHon 
instructions per second. An instruction is an elementary 
command such as multiply, take a logical product or 
jump to some other location. Some of these operations 
can be done concurrently by the 6600, unlike most other 
machines. Involved mathematical or logical operations 
must be programmed. Even so, a square root, for in
stance, takes only 14 microseconds. 

The 6600 is located at the former NSP Computer Cen
ter in Lauderdale, a suburb north of St. Paul. It was 
installed in February, 1967 and is worth about $3,000,000. 
But don't let that scare you-it costs only $840 an hour
and more if you print out anything. This is because 
the machine contains ten peripheral computers which 
handle the input and output for the faster "central 
processor." 

Every few months new hardware is being added to the 
system. For instance, in November they added a remote 
tie-in with the 6600 (which can handle up to eight of 
them), located in Experimental Engineering. By the 
time this is printed a computer-operated card punch 
should be working. An extended core storage system, 
containing 262,144 60-bit words or locations, is expected 
to be installed in August. This will expand the available 
memory by a factor of four; however, it is somewhat 
slower than the main memory. 

Besides the 6600, the Lauderda]e site contains a CDC 

Here, students in Math classes wait for 
remits produced by the CDC 1604-from 
programs they wrote, usually in UofM 
Fortran. The usual wait is twenty min
utes to one hour. 

The 8090 computer and a girl. Up to 4096 numbers as large as 
4095 can be stored in the 8090. At right is a printer, which has a 
capacity of about I 000 lines per minute and is controlled by the 8090. 
The printer, located in Experimental Engineering, gets its information 
via phone lines from the 6600 site in Lauderdale. Under optimum con
ditions, the 6600 can handle 16 or more printers but the computer 
center can now afford only two. 



1700 analog-digital system. This is used for research in 
combining an analog cmnputer, which deals with con
tinuous quantities, and a digital computer, which utilizes 
distinct numbers. 

Between 1961 and February, 1967, most research 
projects used the Control Data 1604, located in Experi
mental Engineering. (All computer-oriented classes still 
use it.) This is Control Data's first computer and he
came obsolete in 1961-two years after it went into pro
duction. In fact, the university purchased the last one. 

Three years after the Center bought that machine, 
they pulled sort of a coup in the field by writing their 
own compiler (on which they based their own language 
-UOFM Fortran), which is a very extensive program 
that translates Fortran into machine instructions. This 
compiler, currently in use also at several other univer
sities and one cmnpany, compiles programs about as fast 
as the equipment allows (about 50 cards per second) 
and does some things that have yet to be equalled by 
other compilers. This contrasts with Control Data's 
compiler for that machine, which takes about three times 
as long to compile. Because the Computer Center's com
piler is so efficient, the 1604 is, in many cases, cheaper 
(at $75/hour) to use than the 6600, which was badly 
designed, for some purposes, anyway. In some cases, the 
1604 is faster than the 6600. 

The Computer Center is about to pull another coup, 
which will solve the above problem. They are writing 
a Fortran IV-UOFM Fortran compiler, which should be 
working in the fall, for the 6600. It is expected again 
to compile as fast as the equipment allows (about 500 
cards per second )-twice as fast as Control Data's poor 
compilers. 

Above is the 8090 in Experimental Engineering. In the center is the 
405 card reader, which reads 1200 cards per minute. The cards, trans
lated into electrical impulses are sent over phone lines to the 6600 site 
in Lauderdale. To find out what the 6600 is doing-usually many things 
at once-the operator can ask questions of it via the typewriter, pic-

tured. With the keyboard shown, the operator can request information 
about what is happening in, the system, which can be doing twelve or 
more things at once. Obviously, it is hard for one person to keep 
track of twelve things at once, so the machine does it for him, and 
he only asks the machine what he wants to know. 



Can there be this kind of excitement in engineering? 

Try eroxandsee 

An engineer operates the keyboard of an experimental 
information storage and retrieval system. 

*Incidentally, we're near some of the finest skiing in the country 
with slopes to please beginners and challenge the experts. 

You check your bindings again, adjust your goggles ... then push off 

in a fast schuss down the first leg, skis hissing against the powdered 

snow. This is the excitement of skiing- pitting your experience and 

skill against speed and the variables of a new, fast-dropping trail.* 

Can there be a corresponding excitement in professional terms? 

An exhilaration in matching your engineering talent against new 

technologies? We think so. And we feel you can experience this type of 
professional excitement at Xerox. 

We're working on new concepts in imaging and data handling and 

graphic arts and education and many other areas. You've seen the 

massive impact of past Xerox technical achievements on business and 

industry. You can understand why, in the past three years alone, 

we've put $100 million into research and development. And why the 
climate for technical people here has to be experienced to be appreciated. 

So if you feel that an engineering career should include a high level of 

professional excitement and stimulation, look into what Xerox has to 

offer. Your degree in Engineering or Science can qualify you for some 

intriguing openings in fundamental and applied research, 

engineering, manufacturing and programming. 

See your Placement Director or write to Mr. Roger Vander Ploeg, 

Xerox Corporation, P.O. Box 1995, Rochester, New York 14603. 

An Equal Opportunity Employer (MjF) 
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E6000 
Burroughs Corporation has announced the E6000 

Electronic Accounting System. This new system is the 
most powerful to be released by Burroughs in the con
tinual evolution of its Series E Electronic Accounting 
line. 

The E6000 is an internally programmed electronic ac
counting system with 400-word core memory. The sys
tem can control a wide variety of peripheral units in
cluding the high speed Burroughs A988 Line Printer. 

The E6000 is completely modular through a variety of 
plug-in peripheral units. This allows customers to pur
chase enough productive power to get their present jobs 
done and still have the ability to expand as their business 
grows. 

These features provide the most powerful combination 
of accounting productivity and management reporting 

versatility available in the electronic accounting machine 
field. 

The E6000 retains the ease of operation traditional 
with Burroughs accounting systems. In addition to elec
tronic circuitry and magnetic core memory, the E6000 
also features magnetic striped ledger cards, punched 
card input and output, and punched tape peripherals, 
which make it extremely responsive to customer needs. 

The control console of the E6000 permits easy entry 
of data and complete ·Control of all accounting operations. 
The control console features alphanumeric input, random 
access to all 400 12-digit words of electronic core mem
ory, automatic forms handling, reverse entry control and 
complete operator I system communications. 

Chip off the ole Computer 
The Atomic Energy Commission has completed in

stallation of the world's largest computer storage system 
at the University of California Lawrence Radiation Lab
oratory. 

More than one trillion bits of information-enough 
data to provide the average person with nearly 200 years 
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of uninterrupted reading-can be stored by this photo
digital storage system which was built for the AEC by 
International Business Machines Corporation. 

Storing this data by conventional computer rnethods 
would require rnore than one billion punched cards or a 
stack of magnetic tape reels over 1000 feet high. Any 
item in this system's file is directly accessible upon re
quest and can be retrieved in seconds without scanning 
other itans in the memory. Information is handled en
tirely automatically within the system. 

When fully activated, the IBM Photo-Digital Storage 
System will store and retrieve information for a network 
of interconnecting computer systems at the Livermore 
Laboratory. This network-one of the mo~t powerful 
time-sharing data processing facilities in operation
stores and analyzes data obtained from large-scale com
putations. 

The photo-digital system stores information at very 
high densities by using a beam of electrons to record the 
data on 1.3- by 2.7-inch "chips"-pieces of high-resolu
tion, photographic film. Nearly five million bits of in
formation can be packed on a single film chip. 

The chips are positioned in a vacuum chamber for 
recm:ding, and the information is "written" during re
peated sweeps of the beam across the chip surface. The 
beam, in effect, paints data as combinations of dark and 
clear spots corresponding to the zeros and ones of the 
binary language of the computer. Sensitive control de
vices in the recorder continually align and adjust the 
beam. 

The photo-digital system houses its own film-process
ing "laboratory" which develops the film chips under 
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automatic control. Chips are treated individually with 
chemicals, then washed and dried to prepare them for 
filing. 

Recorded chips are transported and stored in protec
tive plastic cells somewhat smaller than a cigarette 
package. A single cells holds 32 chips and could store 
enough information to process a complete payroll for a 
30,000-man company. 

Cells are blown through transpmt tubes connecting 
the processing stations to the storage area. This pneu
matic transport network is designed for two-way travel 
at speeds reaching 25 feet per second. 

In the storage area, cells are placed in individual com
partrnents of movable trays resembling a stack of egg 
crates. A cornputer keeps track of all records stored in 
the trays and initiates requests for the retrieval of in
formation. 

Individual cells are withdrawn from any location in 
the file and pneumatically delivered to a reader where 
the selected chip is read by a high-speed flying spot scan
ner. Data is automatically checked and corrected before 
it is transmitted to the computer. 

The photo-digital system. operates under the control 
of a stored-program processor similar to the control com
puters which regulate an automatic assembly line or traf
fic network. This control processor is part of the system 
and sets in motion the many discrete mechanical, electri
cal, and chemical processing steps that make up such ac
tivities as positioning the storage trays or developing the 
film chip. 

Requests are translated into action by the processor in 
response to a program of intructions maintained per
manently in the system. This program speeds the flow 
of events by allowing many independent actions to occur 
at one time and in a variety of combinations. The con
trol program also acts as a tool for continuous, automatic 
diagnosis of the system's performance. 

NavSat 
Radio navigation by satellite should be routine by 1975 

for pleasure craft as well as commercial vessels and for 
private airplane pilots as well as SST captains, according 
to a study nearing completion by TRW Inc. 

The study, being carried out in Redondo Beach, Cali
fornia by TRW's Systems Group for NASA's Electronic 
Research Center, contemplates a worldwide system of 
lightweight satellites in synchronous orbits 23,300 miles 
above Earth. Redundancy, simplicity and multiple uses 
would make the proposed radio navigation satellite sys
tem one of the more versatile applications of space tech
nology. 

The main mission of the satellite system would be to 
provide any ship or airplane with enough information to 
locate its position to within a tenth of a mile. For this 
kind of accuracy, signals would have to be received sim
ultaneously from at least three satellites. However, the 
global system proposed by TRW would allow «viewing" 
of at least six satellites simultaneously and would have 
even higher accuracy and redundancy. In addition, the 
the relative position between ships and airplanes in the 
same geographic area could be determined with greater 
than the one-tenth-mile accuracy. Moreover, position 
data could be received regardless of atmospheric or iono
spheric conditions or darkness of night or, especially in 
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the case of the supersonic transport, speed of the vehicle. 
The economics of travel are expected to play important 

roles in the development of a NavSat system. All indi
cations point to a dramatic rise in transoceanic travel in 
the decades to come. North Atlantic air crossings, for 
instance, rose 265 percent between 1950 and 1961, and 
are expected to triple by 1975. Subsonic air travel is ex
pected to rise 6 percent per year and the SST should 
add some 50,000 to 100,000 crossings per year. 

Ship travel, too, has an economic impact on how quick
ly a NavSat system will be built and how precise the 
positioning data should be. Potential users include 20,-
000 commercial ships greater than 1000 tons. A portion 

of the existing fleet of 40,000 fishing boats and 100,000 
ships between 5 and 99 tons could use the system if costs 
are kept sufficiently low. Smaller pleasure craft might 
further swell the number of ships that could use a mini
mum cost system. 

The satellite proposed by TRW for radio navigation 
would be drumshaped, about 55 inches in diameter and 
45 inches high. It would weigh 378 pounds when 
launched and 212 pounds in orbit after all propellant is 
consumed. The spacecraft would be spin-stabilized and 
the transmitting antenna would be mechanically de-spun 
so that the 20 watts of radio energy would be concen
trated over the Earth. 

Much of the NavSat design and many of the subsys
tems are common to the Intelsat III spacecraft TRW is 
now building for the 1968 Global Communications Satel
lite System under a $32 million contract to the Communi
cations Satellite Corporation. Thus, by the time the Nav
Sat is flown, most (and possibly all) of the subsystems 
will have been flight proven, lending further assurance to 
a five-year lifetime for each NavSat. 
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Some say we specialize in power~~ w .. 

power for propulsion fil ~~ ~~ power for 
auxiliary -systems ~~ IS IB power for aircraft, 
missiles and space vehicles 18 m • power for 
marine and industrial applications 18 ~~ ~~ 
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It might be said, instead, that we specialize in people, for 
we believe that people are a most 
important reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MECHANICAL • AERONAUTICAL • ELECTRICAL 
• CHEMICAL • CIVIL e MARINE e INDUSTRIAL 
ENGINEERING e PHYSICS • CHEMISTRY e METALLURGY 
e CERAMICS • MATHEMATICS e STATISTICS 
e COMPUTER SCIENCE e ENGINEERING SCIENCE 
e ENGINEERING MECHANICS. 

And we could be the big reason for your success. Consult 
your college placement officer-or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 

An Equal Opportunity Employer 
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by E. W. Steele 
Manager, College Relations 
3M Company 

It's 10:00 a.m. and George Abstract, 
IT Senior, is adjusting his tie as he 
opens the door of Room 204 in the 
Placement Office. 

George is a little self-conscious 
about his tie. He hasn't worn. one to 
school since his last job interview a 
week ago-and that one was a bust. 
This time George would like to do 
better but he is still apprehensive 
about the next 30 minutes. 

For George, this half hour could be 
the moment of truth, but he isn't fully 
aware of it. He doesn't realize that 
this is the time and place where many 
company presidents get started. 
George sees it simply as another inter
view! 

With a twist of his wrist the door 
opens and he is face to face with the 
job interviewer from a company for 
which George has indicated he might 
consider working. 
"Goo~ mon1ing, George. I'm \:\,layne 

Benson. 
"Hello." 
After shaking hands, they both sit 

down and the company interviewer 
picks up George's resume sheet which 
has been given to him earlier by the 
placement office. 
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"How's the weather outside? Is it 
any warmer?" 

"Not much. I just ran over from the 
Union." 

"If it's not the cold, it's snow!" 
"Or both." 
"Right, and you're in Nl. E.?" 
"Yes," George says confidently. 
"With an interest in sales?" 
"Well, I don't know. \:\,le had to put 

something down on the sheet." 
"I see. %at do you want to do?" 
There's a pause while George thinks 

a moment. He lmew that question was 
coming. They all ask it. After all, it's 
the natural question. 

''Well, I'd like to get into manage
ment," George answers-just as he 
answered in the interview a week 
ago. 

Right there, George has probably 
blown the interview. 

What George really said was, "I 
haven't done my homework. I haven't 
prepared for · this interview anymore 
than I prepared for the one before." 

George is not alone. He is like many 
students who think big but not realis
tically and say they want to get into 
management (but probably mean ad
ministration ) . They come to an inter
view with an attitude of "here I am 
what are you going to do for me?'; 
George, like the others, will blunder 
through a series of job interviews, 
probably ending up with something 
acceptable (thanks to a good inter
viewer) but not exactly what he want
ed-and certainly not "management." 

The sad story is that George pro b
ably could have a job he really wanted 
-one he was best qualified for-if he 
had made the right preparations for 
his interview. George should have 
had the facts the interviewer was look
ing for when he asked, "What do you 
want to do?" 

George should have been more spe
cific and answered, "My interests tend 
toward designing things. I like to sit 
down by myself and work out design 
problems, especially with motors." 

If George also likes to wocrk with 
people, he should say that. He should 
be specific in outlining all of his own 
known interests and abilities. Does he 
like to travel? Does he like to live in 
large or small cities? What courses 
interest him most? 

There may be a big difference be
tween what George thinks he would 
like to do and his identifiable interests, 
and this is what the interviewer wants 
to discover. If George likes to sit down 
by himself and design things, it may 
not be in his best interests to talk of 
an administrative (management) po
sition which probably involves a lot 
of memo writing and dealing with 
people. 

When he asks, ''What do you want 
to do?" the interviewer is asking 
George to establish a base from which 
they both can work in finding those 
job areas best suited to his potential. 
If George is slow at doing this, the in
terviewer has to try to pry it out of 
him by fishing around with polite 
questions that take up a lot of the half 
hour. 

George isn't expected to articulate 
a well-rehearsed list of specifics as he 
sits down for his interview. In fact 
if George is like many students h~ 
may be a little ill at ease under the 
circumstances. Prior consideration of 
his abilities and interests, however, 
may well lead to an easier and more 
direct flow of meaningful thoughts 
and words: a rapport between George 
and the interviewer. 

Well before the interview, George 
and all student interviewees should 
sit down and determine where their 
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abilities and interests lie. If you are 
interviewing this year, take time to 
make a personal inventory. You might 
ask yourself which of your abilities 
have been praised most often? Which 
of your traits are most often criticized? 
What about leadership? Have you 
sought leadership or have you avoided 
it? 

How are your abilities in the area 
of oral and written expression-these 
are quite important. How sensitive 
are you? The way you take criticism 
may be a significant factor in the type 
of career you are seeking. Do you 
have an imagination? If so, how do 
vou use it-remember, tomorrow's 
iJroducts and services are born from 
today' s imaginative ideas. 

How good are you at working with 
people? Do you make friends easily 
and do you like work with different 
people, or would you rather work with 
the same people every day? You 
should have answers to questions like 
these ready for the interview. You 
don't have to wait for the interviewer 
to ask the questions. If it seem.s ap
propriate, volunteer the information 
yourself. 

Impressions 
of Industry 

When you have listed your own 
known interests and abilities, you are 
ready for stage two: reappraising your 
attitude about industry. Students all 
too often carry stereotyped impres
sions about organizations and the kind 
of people in them. 

If you think a corporation vice 
president is the epitome of William 
Whyte's Organization Man, you're in 
for a surprise. This simply isn't so, and 
the picture you have drawn of your-

JANUARY. 1968 

self in industry may not be true, ei
ther. In fact, some students have dealt 
themselves out of promising careers in 
industry because of stereotyped im
pressions. 

It will pay you to check before your 
interviewing begins. Ask somebody in 
industry what his daily work life is 
like. Discuss the pros and cons of 
employment in industry, government 
and education with qualified persons 
-maybe friends who have had sum
mer employment, students in work
study programs or alumni who have 
experience in these fields. Get a clear 
picture of the scene before you say 
industry is or isn't for you. 

The same thing is true about indi
vidual firms. With you, one company 
may have a good image and another 
may have a bad image. When you are 
considering what firms you will inter
view with, ask yourself why-why 
this company? Then examine your an
swer and separate fact from fancy. 
You may show yourself that a little 
more checking is in order. 

Investigation 
Although it isn't always possible 

(especially with smaller or far away 
firms), you should spend more time 
investigating any particular eompany 
before your interview. Placement of
fice literature, the placement director, 
reference books such as Poor's and 
Moody's, and friends who already 
have interviewed or worked at the 
firm will be helpful. 

Such an investigation may enable 
you to tell the interviewer that you 
think you would rather work in the 
retail products division than in the 
government systems division. You may 
find the company has a plant near a 

city you have always liked. Company 
literature will indicate the duties and 
opportunities that await new em
ployees with skills or interests like 
yours. With a brief investigation, you 
might also find the company is not 
what you thought it was. 

If all of these steps-no matter how 
elaborate-~ere taken and prepara
tion and thought were truly given by 
the candidate for a position, his event
ual career decision would be much 
simpler and, certainly, the initial con
tact with the interviewer would be 
easier. 

ther Factors 
As you prepare for your interview, 

you should also be aware that other 
factors about yourself will come into 
consideration. Their approach or tech
nique may vary, but in general inter
viewers are looking at the following 
qualities in a student: 

~Health. This is an important fac
tor for certain kinds of career oppor
tunities and needs evaluation. Do you 
have a record of any health problems? 

~Appearance. Consider how you 
dress and also your grooming. 

~Character. Any company always 
is interested in the responsibility of 
prospective employees and, in general, 
their emotional stability. 

~Expression. Do you convey your 
ideas fluently, forcefully and eoncise
ly? In other words, have you really 
thought through what you are saying 
and what you want to say during the 
brief contact with the interviewer? 

~Education. Will your education 
contribute to the success and perform
ance of the job for which you are be
ing considered? 

~ Intelligence. Have you coordi-
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nated all of your experience and abili
ties to arrive at a wise decision as to 
why you want a particular career at 
this time in your life? 

~Motivation. What sort of motiva
tion do you have. If you have a rec
ord of interests and contributions 
which indicate a great deal of m.otiva
tion, it is likely this will continue and 
that you probably will be a contribu
tor in the future. 

There are many additional ways of 
considering a student, but the above 
points are generally noted by most in
terviewers who then make an evalua
tion according to their company's in
dividual needs. 

The Interviewer and 
His Company 

One of the things which can add 
confusion to even a well planned in
terview by the student, is the inter
viewer. Without doubt, there are all 
types of interviewers. One of the most 
difficult things for a student is to avoid 
making a final decision toward a com
pany or industry on the basis of an in
dividual interviewer. A student can 
be lead astray at times by the glib, 
polished representative and also can 
be frightened away from further con
tact by the not so polished interviewer 
who shows up representing his com
pany. 

The student who is well prepared 
for his interview in the first place will 

be in a better position to evaluate the 
interviewer. "'hen the half hour is up, 
you should be able to make a judg
ment on how the interview went. Are 
you satisfied or not. If not, why? Was 
it you or was it the interviewer? 

Suppose you were well prepared 
hut feel the interviewer wasn't able to 
answer your questions, had the wrong 
personality for you or just simply 
didn't live up to your expectations. 
Does this, or should this rule out hu
ther contact with the company? 

No. Definitely not. 
If you are still interested in the 

company as the interview closes, ask 
the interviewer who else you might 
contact at his firm for further informa
tion. Get the name and address, then 
write a brief letter explaining the sit
uation. Chances are, you'll receive a 
speedy reply. Your placement director 
might also be of assistance in provid
ing you the name of another contact 
at the company. 

The one thing experienced inter
viewers try to he conscious of is the 
effect they will have on the student by 
the things they say and the way they 
say them. While most interviewers 
cannot answer all specific questions 
from all students, it is important they 
know the basics of their company. 
The experienced interviewer will have 
done his homework in preparation for 
the half hour with a student. 

Assuming differences among inter
viewers and among students in the 
job interview situation, fortune today 

is smiling upon the student. If you 
are interviewing this year, you are in 
a market that never existed before. 
The placement office has done a lot 
of work for you. For one thing, it 
probably has given you a convenient 
choice of many companies, many 
training programs and provided many 
opportunities. Your future-five or 
ten years from now-looks good. 

Without putting you on, you are 
much better trained than those stu
dents who have gone before you. Your 
interests are much broader than those 
of previous classes. All things con
sidered, you are better prepared to en
ter industry. 

But being better prepared for in
dustry and being ready for an em
ployment interview are two different 
things. When you realize this, you'll 
have found the key to a better job. 

In general, today's rapid fire inter
views through a placement office can 
be made much easier if you will sim
ply take the time to evaluate yourself. 
You have to be cognizant of your in
ternal feelings toward people and 
things. You must be aware of kinds 
of industries and companies. You must 
understand your beliefs and convic
tions. You must practice the art of 
communications in making your eval
uation an effective instrument in job 
hunting. 

Remember: You've spent several 
years preparing for your future. Don't 
take a chance on blowing it in a half 
hom. D 

~ An interview with the head of the Franklin 
Institute in Philadelphia .. 
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~ Herbert D .. Doan and a campus protestor write 
about dissent and napalm. 

~ The culmination of years of computer research 
is shown .. 

~ The usual assortment of outrageous opinions 
and bad humor. 
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17th-Century Space Flight. 
Cyrano de Bergerac's science fiction 
fantasy about a box propelled into space 
by rockets came close to fact. Before the 
end of this decade, Apollo and LM will 
indeed be thrust to the moon by rockets, 
guided by AC Electronics guidance and 
navigation systems. 

Navigation, Second-Century B.C. 
Hipparchus's second-century astrolabe 
was used for celestial navigation until the 

mid-18th century. Today, ships still depend 
on stars for guidance .. , through such so

phisticated help as AC Electronics' computer
ized Ships' Self-Contained Navigation System. 

Leonardo's Tank. Leonardo da Vinci was one of 
the first to envision the use of tanks in warfare. 
Contributing to the advanced state-of-the-art in tanks, 
today, is AC Electronics, with a computerized fire
control system for military land vehicles. 

Turtle vs. Eagle. In 1776, the American 
"Turtle" attacked the British flagship 
"Eagle" in the first wartime submarine 
action in history. Today, AC Electronics 
contributes to both the defensive and the 
scientific role of the submarine ... with 
guidance components aboard our Polaris 
fleet, and with its own 
undersea research vessel. 

Guidance Gets a Lift. Otto Lilienthal, 19th-century 
German glider, proved that the future of flight lay 

in man's ability to guide the aircraft. Tomorrow's 
supeqets will bf' gUided inertially ... by 

systems like AC Electromcs' Carousel IV, 
chosen for the Boeing 7 4 7. 

At AC Electronics we believe every 
great achievement starts with an idea. That's 

why we put a premium on creativity, and 
foster it through such innovations as our Career 

Accelt~ration Program which lets you learn as you work. 
Ask your colleg(' placement officer about a General 

Motors/ AC on-campus interview. Or write: Mr. R. \V. 
Schroeder, Dir. of Professional 

and Scientific Employment, A C 
Electronics Division, Milwaukee, 

Wisconsin 53201. 
An Equal Opportunity Employer 

AC ELECTRONICS 

~~ 
MASTfR NA.VICATORS THROUGH TIM( ANO SPAC{ MARK OF IXCHUNC[ 
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Here is what you seniors have been waiting four years for: 

• 
1 

I 

compiled by Bob Plumb 

Monday, January 8 
Carrier Air Conditioning Company 
General Telephone Company of \Vis-

consin 
Honeyv,rell Incorporated 
Interior-Reclamation 
Parke Davis & Company 

Tuesday, January 9 
American Electric Power Service Com-

mission 
Cleveland-Cliffs Iron Company 
General Motors Corporation 
Honeywell (2nd Day) 
Martin Marietta Corporation 
Monsanto Company 
Pennsylvania Railroad 
Sylvania Electronic Systems-\Vest 

Wednesday, January 10 
General Motors (2nd Day) 
Honeywell ( 3rd Day) 
Martin Marietta Corporation (2nd 

Day) 
McDonnell Aircraft Company 
Monsanto Company (2nd Day) 
Sylvania Electronic Systems- vVest 

(2nd Day) 
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Thursday, January 11 
Bemis Company Incorporated 
General Motors ( 3rd Day) 
Koehring Company 
M art in Marietta Corporation ( 3rd 

Day) 
McDonnell Aircraft Company (2nd 

Day) 
Monsanto Company ( 3rd Day) 
N ako Chemical Company 

Friday, January 12 
Bell Aerosystems 
Cutler-Hammer 
General Motors (4th Day) 
International Minerals & Chemical 

Corporation 
Link Belt Company 
Pittsburgh-Des Moines Steel Com

pany 
United Aircraft Corporation

Research Laboratories 
\Visconsin Electric Power Company 

Monday, January 15 
Colgate-Palmolive Company 
Eastman Kodak Company 
E. F. Johnson Company (P.M.) 

I 

Gray Company Incorporated 
National Steel Corporation 
Naval Research Laboratory 

Tuesday, January 16 
Eastman Kodak Company (2nd Day) 
Goodyear Aerospace Corporation 
Goodyear Tire and Rubber Company 
Outboard Marine Corporation 
Phillips Petroleum Company-Atomic 

Energy Division 
Naval Research Laboratory (2nd 

Day) 
Sherwin-Williams Company (The) 
Univac 

Wednesday, January 17 
FluiDyne Engineering Corporation 
Goodyear Aerospace Corporation 

(2nd Day) 
Goodyear Tire & Rubber Company 

(2nd Day) 
Minneapolis Moline 
Union Carbide Corporation-Linde 

Division 
Univac (2nd Day) 

Thursday, January 18 
Deere & Company 
Diamond Alkali Company 
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Minnesota Mining & Manufacturing 
Company 

Raytheon Company 
Union Carbide Corp.-Linde Div. (2nd 

Day) 
Univac ( 3rd Day) 

Friday, January 19 
Babcock & Wilcox Company (The) 
Budd Company 
Continental Oil Company 
Deere & Company (2nd Day) 
Minnesota Mining & Manufacturing 

(2nd Day) 
Minnesota Mutual Life Insurance 

Company (A.M.) 
Raytheon Company (2nd Day) 
West Bend Company (The) 

Monday, January 22 
Aeronautical Systems Division 
Allen-Bradley Company 
Amoco Chemicals Manufacturing 
Salsbury Laboratories 
United States Atomic Energy Com

mission 
Veterans Hospital Administration 
\Vestinghouse Electric Corporation 

Tuesday, January 23 
Allen-Bradley Company (2nd Day) 
Bell System 
Mobil Oil Corporation 
United States Army Materiel Com

mand 
VVesting.house Electric Corporation 

(2nd Day) 
Whirlpool Corporation 

Wednesday, January 24 
Bell System (2nd Day) 
Caterpillar Tractor Company 
DeSoto Chemical Coatings, Inc. 
Square D Company 
United States Army Materiel Com

mand (2nd Day) 
W estlnghouse Electric Corporation 

( 3rd Day) 
Wisconsin Power & Light Company 

(Summer) 

Thursday, January 25 
Be1l System ( 3rd Day) 
Beloit Corporation 
Brunswick Corporation 
Caterpillar Tractor Company (2nd 

Day) 
NASA, Lewis Research Center 
Wisconsin Power & Light Company 

(2nd Day) 
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Friday, January 26 
Bell System (4th Day) 
Corning Glass Works 
Inland Steel Company 
Inland Steel Products 
Interstate Power Company 
NASA, Lewis Research Center (2nd 

Day) 
Sargent & Lundy Engineers 

Monday, January 29 
Boeing Company 
General Electric Company 
Procter & Gamble Company 
Toro Manufacturing Company 
UniRoyal Incorporated 
U pjohn Company 

Tuesday, January 30 
Boeing Company (2nd Day) 
Consolidated Papers Incorporated 
General Electric Company (2nd Day) 
McQuay Incorporated 
Procter & Gamble Company (2nd 

Day) 
Xerox Corporation 

Wednesday, January 31 
Boeing Company ( 3rd Day). 
Falk Corporation 
General Electric Company ( 3rd Day) 
Pillsbury Company (The) 
Procter & Gamble (Summer) 
G. T. Schjeldahl Company 

Thursday, February 1 
Amphenol Corporation 
Bendix Corporation 
Boeing Company (4th Day) 
General Radio Company 
Pratt & \Vhi.tney Aircraft 
Procter & Gamble (Summer) (2nd 

Day) 

Friday, February 2 
Hercules Incorporated 
Kimberly-Clark Corporation 
Minneapolis Gas Company 
Northern States Power Company 
Northwest Paper Company 
Pan American Petroleum Company 
Pratt & Whitney Aircraft (2nd Day) 
Standard Brands Incorporated 

Monday, February 5 
Archer-Daniels-Midland Company 
General Mills Ineorporated 
Hewlett-Packard Company 
Kaiser Aluminum & Chemical Corpo

ration 

National Cash Register Company 
Hosemount Engineering Company 
Standard Oil Company (Ohio) 

Tuesday, February 6 
Bureau of Public Hoads 
Climax Molybdenum Company 
Control Data Corporation 
General Mills (2nd Day) 
Goodrich-Gulf Chemicals, Inc. 
Hewlett-Packard Company (2nd Day) 
1\!Iead Corporation 
City of Minneapolis 

Wednesday, February 7 
Collins Radio Company 
Control Data Corporation (2nd Day) 
Despatch Oven Company 
Harnischfeger Corporation 
Johnson Wax Company 
Motorola Incorporated 
Timken Roller Bearing Company 

Thursday, February 8 
American Air Filter Company 
Collins Radio Company (2nd Day) 
Harnischfeger Corporation (2nd Day) 
International Harvester Company 
Motorola Incorporated (2nd Day) 
Phillips Petroleum Company 
Sundstrand Corporation 

Friday, February 9 
Celotex Corporation 
Ceo. A. Harmel & Company 
International Harvester Co. (2nd 

Day) 
Phillips Petroleum Company (2nd 

Day) 
Rosemount Engineering Company 
St. Regis Paper Company 
Sundstrand Corporation (2nd Day) 
Vickers Incorporated 

Monday, February 12 
Holiday 

Tuesday, February 13 
Allied Chemical Corporation 
Aluminum Company of America 
Argonne National Laboratory 
Charmin Paper Products Company 
R. R. Donnelley & Sons 
Howard, Needles, Tammen & Bergen

doff 
International Business Machines Cor

poration 
Pittsburgh Plate Glass Industries 
vVaters Company (The) 
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Wednesday, February 14 
Allis-Chalmers Company 
Charmin Paper Products Company 

(2nd Day) 
Elliott Company 
Esso Research & Engineering 
Humble Oil & Refining 
International Telephone & Telegraph 

Corporation 
International Business Machines (2nd 

Day) 

Thursday, February 15 
Allis-Chalmers Company (2nd Day) 
Esso Research & Engineering (2nd 

Day) 
Ford Motor Company 
Humble Oil & Refining (2nd Day) 
Sinclair Refining Company 
Sinclair Research Company 
Standard Oil Company of California 
United States Naval Ordnance Labo-

ratory 

Friday, February 16 
California State Personnel Board 
Ford Motor Company (2nd Day) 
San Francisco Bay Naval Shipyard 
Sinclair Refining Company (2nd Day) 
Sinclair Research Company (2nd Day) 
Standard Oil Co. of California (2nd 

Day) 
United States Naval Ordnance Labo

ratory (2nd Day) 
United States Rubber Tire Company 

Monday, February 19 
Detroit-Edison Company 
Hughes Aircraft Company 
Jones & Laughlin Steel Corporation 
Lockheed Missile & Space Company 
Motorola/Semiconductor Products 

Division 
National Security Agency 
New York Central 
Varian Associates 

Tuesday, February 20 
Andrew Corporation 
Eli Lilly & Company 
Hughes Aircraft Company (2nd Day) 
Joslyn Manufacturing & Supply Com-

pany 
Radio Corporation of America 
Trane Company 
Universal Oil Products Company 

Wednesday, February 21 
Automatic Electric Company 
Chrysler Corporation 
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Dow Corning Corporation 
FMC CoqJoration, Northern Ordnance 

Division 
Taylor Insh·ument Companies 
Texaco Incorporated 
Trane Company (2nd Day) 

Thursday, February 22 
Holiday 

Friday, February 23 
Aeronutronic, Division of Philco Cor-

poration-Ford 
American Can Company 
Caywood-Schiller, Associates 
CBS Laboratories 
B. F. Goodrich Company 
Litton Systems, Inc. 

(Guidance & Controls Systems Di
vision) 

Mallinckrodt Chemical \Vorks 
Minnesota Power & Light Company 

Monday, February 26 
Burroughs Corporation 
General Dynamics Corporation 
Hewlett-Packard Company (PhD) 
Northwestern Bell Telephone Com-

pany (Summer) 
Texas Instruments 
TRW Systems 
Union Carbide Corporation 
United States Geological Survey 

(Water Resources Division ) 

Tuesday, February 27 
Abbott Laboratories 
E. I. DuPont 
Fairchild Camera and Instrument 

Corporation (Semiconductor 
Division) 

General Dynamics Corporation (2nd 
Day) 

Pure Oil Company 
Texas Instruments (2nd Day) 
TRW Systems (2nd Day) 
Union Carbide Corporation (2nd 

Day) 
Youngstown Sheet & Tube Company 

Wednesday, February 28 
Corn Products Company 
E. I. Du Pont (2nd Day) 
David Taylor Model Basin 
Hamilton-Standard Division 
North American Aviation ( 5 Divi

sions) 
Northern Natural Gas Company 
Pittsburgh Plate Glass Industries

( Chemical Division) 

Thursday, February 29 
Douglas Aircraft Company 
E. I. Du Pont ( 3rd Day) 
Hamilton-Standard Division (2nd 

Day) 
Rohm & Haas 
North American Aviation (2nd Day) 
United States Steel Corporation 
Wheelabrator Corporation 

Friday, March 1 
Cornell Aeronautical Laboratory 
Douglas Aircraft Company (2nd Day) 
Economics Laboratory 
Idaho Nuclear Corporation 
North American Aviation ( 3rd Day ) 
Standard Oil 

Monday, March 4 
AiResearch Manufacturing Company 

of Arizona 
Electro-Nlechanical Research, Inc. 
City of Los Angeles 
City of Los Angeles (Water & Power 

Dept) 
Lockheed-California (Burbank) 
NASA, George C. Marshall Space 

Flight Center 
Rand Corporation 
Reserve Mining Company 
Rural Electrification Administration 

Tuesday, March 5 
Carrier Research & Development 

Company 
Kennecott Copper Corporation 
Lockheed-California ( 2nd Day) 
NASA, Flight Research Center 
Penn Controls 
Pickands, Mather & Company 
Ralston Purina Company 
Sangamo Electric Company 
U arco Incorporated 
vVorthington Corporation 

Wednesday, March 6 
Borg \'Varner Research 
Consumers Power Company 
Detroit Civil Service Commission 
Electric Machinery Manufacturing 

Company 
LTV Aerospace 
City of Milwaukee 
NASA, Flight Research Center (2nd 

Day) 
United States Naval Ordnance Labo

ratory 
V\layne County Road Commission 
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There is a growing need for nonferrous metals. 
To grow with it, contact Anaconda. 

nsas s qua 
control supervisor Anaconda Aluminum Com· 
pany's plant in Louisville, Ky. 

Alvin Cassidy (BA Econ., Bellarmine '54; MBA, 
U. of Louisville '59) is director of financial planning 
of Anaconda Aluminum· Company, Louisville, Ky. 

Robert Ingersoll (BS Geol., Montana Tech. '51 
MS Geol., Montana Tech. '64) right, is senior geol· 
ogist,Anaconda's mining operations, Butte, Mont. 

Jay Bonnar (BS Met., M.I.T. '57; MS Ind. Mgmt., 
M.I.T. '62) left, is research administrator of 
Anaconda American Brass Company's research 
and technical center, Waterbury, Conn. 

Joel Kocen (BS Commerce, Wash. & Lee '59; LLB, 
Wash. & Lee '61) left, is senior tax analyst at 
New York headquarters of Anaconda. 

Robert Zwolinski (BSME, Rutgers '57) is chief 
mechanical engineer with Anaconda Wire and 
Cable Company, New York. 

Thomas Tone (BS Mining, U. of Arizona '62) is 
foreman of the furnace dept. at the electrolytic 
copper refinery in Perth Amboy, N.J. 

Wilson McCurry (BSc, Arizona State '64) is an 
assistant geologist in Anaconda's new mines 
dept., currently working on development of .the 
Twin Buttes mine near Tucson, Ariz. 

David Madalozzo (BSEE, Bradley 61) is plant en· 
gineer of the new Anaconda Wire and Cable Com· 
pany mill in Tarboro, N.C. 

Willard Chamberlain (BE Metal. Eng., Yale '53) is 
manager of Anaconda American Brass Company's 
Valley Mills, Waterbury and Ansonia, Conn. 

Richard Symonds (BS Metal., U. of Nevada '57) is 
superintendent of the lead plant at Anaconda's 
smelter in Tooele, Utah. 

Terrence McNulty (BS Chern., Stanford '61; MS 
Metal., Montana Tech. '63; DSc Metal., Col. School 
of Mines '66) is senior research engineer, extrac
tive metallurgical research, Tucson, Ariz. 

Anaconda American Brass Co., Anaconda Wire & Cable Co .. , Anaconda Aluminum Co. 
For information about your opportunity at Anaconda, write: 

Director of Personnel, The Anaconda Co., 25 Broadway, New York, N.Y. 10004. Equal opportunity employer. 67122 
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How do you stop the ravages of cancer? Or control 
the weather? Can natural resources be synthesized? 
How do you unlock the secrets of the ocean? 
These, and many more questions of vital importance 
to society, need answers. 
It is Varian's business to find these answers, through 
the design and production of scientific instruments 
and components. This requires an atmosphere where 
creativity is unhampered by rigid procedures, where 
technical breakthroughs and accelerated professional 
growth are commonplace. And this atmosphere 
is what Varian provides. 
For example, all Varian employees are invited to 
frequent seminars conducted by renowned 
scientists from leading universities and industry. 
They are exposed to the latest scientific thinking and 
receive stimulating cross-learning exposure in a variety 
of fields, not necessarily related to company 
technologies. They're also able to continue their 
education, with tuition reimbursement, at the accredited 
universities and colleges near every Varian location. 
And your scope isn't limited at Varian. For example, 

we Jed in the commercial development 
of the Klystron power tube, invented the 
Vacion pump and pioneered the commercial development 
and application of linear accelerators, NMR spectrometers, 
spectrophotometers, and gas chromatographs, to mention 
just a few. Further, Varian research is finding new uses 
for electronics principles in eommercial applications, 
increasing man's understanding of life processes, using 
microwaves in heating and processing, and much more. 
You're invited to come along. 
Positions offering hard work and intellectual stimulation 
exist, at all degree levels, for physicists, chemists, and 
electrical and mechanical engineers. You pick the 
department- research, development, design, 
manufacturing, or service engineering- and the area
California, New York, New Jersey, or Massachusetts. 

For additional information about the opportunities 
at Varian, write to: David A. Hamlin, Manager, 
Corporate Professional Staffing, Varian Associates, 
611 Hansen Way, Palo Alto, California 94303. 

An equal opportunity employer 

Varian has a lot of questions for you to answer. 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
11!1 Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

JANUARY. 1968 

11!1 Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 11!1 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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Minnesota Technolog•s First Science Fiction Contest Winner 

by Donald L. Samsal, Jr. 

It was utterly fantastic! We were 
actually about to go beyond the 
boundaries of the universe and, in so 
doing, destroy many of the contem
porary theories about space travel. 
Contrary to the belief of the dogma
tists hack on Earth, the universe was 
not infinite, but actually finite. Cer
tainly it was possible to travel in one 
direction indefinitely; however, upon 
nearing the edge of the universe, 
everything gets smaller. It is not no
ticeable because the observer also 
gets smaller at the same time. If it 
were conceivable to measure the last 
fraction of an inch of the universe, it 
would be seen that it is occupied by 
an infinite number of stars and gal
axies. 

According to Dr. Manby's theory, 
if a body exceeds the speed of light, 
its size will increase, making it pos
sible to travel the last inch or so of 
the universe in a very short interval 
of time. However, it is impossible for 
matter even to .. reach the speed of 
light, let alone to go beyond it. As a 
spaceship approaches the speed of 
light, its mass increases as its volume 
decreases. The limit that this ap
proaches is that of infinite mass in· a 
single, dimensionless point in space, 
requiring infinite energy to accelerate. 
Energy, on the other hand, does not 
have this problem. Have you ever 
tried weighing a cup of sunlight? It 
does not have infinite mass. There
fore, Dr. Manby, who was also the 
leader of our two-man expedition, rea
soned that if he gave our spaceship 
certain characteristics of light, we 
could exceed that velocity. For the 
purpose of simulating those charac
teristics, we had two tons of equip
ment on board. There was one dan
gerous factor, however. After passing 
the speed of light, our acceleration 
would increase beyond the bounds of 
physical endurance in a matter of sec
onds as our nominal mass went from 
near infinity back towards what it was 
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originally. To counteract this, we had 
an automatic cut-off, which would 
stop the engines before we had at
tained a critical ten gravities. Our de
creasing mass would keep us accelerat
ing, even with the engines stopped, 
until we had exceeded the velocity 
required to escape the universe. 

The doctor was rather hard to de
scribe. When he was almost sane, 
people considered him to be a strong
ly individual person. In reality, he 
was just slightly eccentric; not forget
ful or anything that would impair his 
value during our journey. In fact, his 
condition was actually helpful some
times because of his absolute pragma
tism. But whenever he had to deal 
with other people, normal people that 
is, communication was difficult if they 
exaggerated or used a figure of 
speech. His friends liked to recount 
covertly the time that a lady told him 
to go "jump in a lake." He just hap
pened to have a gun handy and took 
a potshot at her, later claiming self
defense because he could not swim. 
Fortunately, however, he was basical
ly very gentle and never did things 
like that anymor&-well, almost. He 
was a dumpy-looking person, with 
average height, a beard and mous
tache that were cut rather short, bag
gy clothes, somewhat of a slouch, and 
a pair of hom-rimmed glasses that 
hung precariously at the tip of his 
nose. In short, good grief. But for 
what he lacked in appearance, he had 
in abundance in his head, except san
ity; in fact, his head was so crammed 
full with knowledge that his eyes 
bulged as if they would pop out if he 
read another word. 

As for myself. . Well, (not that I'm 
modest or anything) r d feel easier if 
I simply quoted one of doc's reports 
to the commandant. 

"Mitchell Ross is fairly intelligent, 
but he has considerable trouble in ac
cepting as fact any turn in events. He 
is rather prone to say things that he 

doesn't mean, getting impatient when
ever I don't follow what he is talk
ing about. However, these faults are 
greatly outweighed by an unusual 
naturalness in his ability, and I would 
have no objections to being assigned 
with him at any time." 

Inside our spaceship, strapped se
curely in his seat in front of the con
trol panel, doc glanced in my direc
tion. He asked, "What's our velocity, 
Mitch?" 

"Ninety-five percent of the speed 
of light, sir," I answered. 

"Switch on the equipment." 
"Yes, sir." 
I fumbled with the switch in my 

excitement. When nothing happened, 
I became apprehensive; but ·as I was 
about to mention it to Doc, our ac
celeration suddenly increased. 

"Switch on the acceleration con
trol," I gasped. 

We reached an acceleration of ten 
gravities soon after Doc hit the cor
rect button. We both slipped into un
consciousness. 

Doc came to first. After he had 
awakened me, he . pointed toward the 
scanner in exultation. Even though I 
was immobile in my seat, I practically 
fell out of it at what I saw. Our rela
tive size was increasing at a fantastic 
rate. As we passed between two gal
axies, we brushed off millions of stars. 
We were suddenly blinded when a 
galaxy smashed into our lense, but we 
shifted to another camera. Soon it 
was impossible to distinguish the in
dividual stars-it was hard enough to 
see the galaxies. Doc's equipment was 
actually working,. Then everything 
was blank. Either the galaxies had 
become too small to see, or else we 
were beyond the universe. 

«Switch on the rear camera, Mitch," 
ordered Doc. He had been calm all 
this time, but after he had seen the 
view aft he looked as if he had been 
hit in the face with a beer barrel. It 
was the first time I had ever seen him 
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surprised. There was the universe, at 
least the tiny piece that we could see 
of it, spinning away like a top. The 
outside must have been going a zillion 
times the speed of light in reference 
to its tiny outside stars; however, in 
reference to us, it seemed to be going 
approximately only one time the 
speed of light. I began to revel in 
scientific speculation, but I quickly 
stopped. Something was wrong. 

"Doc, we've stopped moving," I 
cried. 

And so we had. We were sitting at 
a dead stop just outside the edge of 
the universe. H we had been going 
faster than light, it would have been 
just one big blank. 

"So I've noticed," replied Doc. 
"But I didn't feel any deceleration; 

and, at the rate we should have had 
to, we would have been transformed 
into pure energy." 

"Well, make up your mind. Either 
we've stopped or we haven't stopped. 
You can't have both." 

"But there wasn't any deceleration," 
I persisted. "How do you account for 
that?" 

"All I know is that we have stopped, 
and ,?othing you say can change that 
fact. 

Sometimes it's just like talking to a 
brick wall. 

"How are we going to get back in
side the universe when it's spinning 
like that?" 

"I don't know; I can't stop it from 
spinning." 

I could see that I was not getting 
anywhere. In orr:der to scare up some 
observations that might shed some 
light on our situation, I pushed a but
ton that would remove the shield from 
the forward viewplate. It's funny that 
it took me that long to realize that I 
was not floating around the cabin as 
I should have been. Somehow we 
were inside a gravitational field. I did 
not have time to make my finding 
known, however, because just then 
my eyes practically rolled out of their 
sockets as the shield finally opened 
and I saw someone standing outside. 
He looked as if he was wearing a long 
white robe, hut it was so vague that 
it could have been a cloud. I was 
completely dumbfounded; on the oth
er hand, Doc was not the least bit 
surprised. He probably took it for 
granted that there were inhabitants 
outside of the universe, m perhaps he 
had forgotten where we were and 
thought that this was only a planet 
that we had landed on. Just the same, 
it still should have seemed pretty 
weird to him to see someone walk 
through the wall of our spaceship, 
look him right in the face, and say, 
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"Now you've done it. This time you've 
gone too far." 

Of all the things he might have 
said, that was about the last thing I 
expected. 

"Don't stand there gawking," he 
said. "Haven't you ever seen an angel 
before?" 

My heart must have skipped a cou
ple of beats when he said that. And 
it was not any help when I heard Doc 
say, "No, you're the first one," just as 
if he were saying that it was the first 
time he had ever seen a can of toma
toes or something. It certainly shook 
up the angel. 

"What's your name?" 
"Leodonis," replied the angel. 
"Is this a place?" inquired Doc for 

some reason. 
'T ou might say that." 
"Well;, either it is a place or it isn't 

a place. 
"Yes, this is a place." 
"And what is the name of this 

place?" 
"Heaven," said Leodonis, fully ex

pecting Doc to fall flat on his face. 
But in this he was greatly disap
pointed. 

"Then," Doc gravely announced as 
he took out our flag, "I claim Heaven 
for the United States of America." 

Leodonis was visibly disturbed, and 
he looked at Doc as if Doc were in
sane. I don't blame him. 

"You shouldn't be so anxious to get 

in here," he said, evading Doc's last 
statement. "You'll have to stay in the 
waiting room until your time comes." 

"You mean until we die," I gasped. 
"You might say that," he said. But 

then he anticipated Doc, saying, ''Yes, 
until you die." 

I felt our situation becoming very 
alarming. "But we want to go back to 
the universe." 

"I can't do anything about that, and 
we can't have you fugitives from the 
graveyard running wild around here. 
You'll have to stay in the waiting 
room." 

"According to the Universal Con
vention, we have the right to ... " be
gan Doc. 

"But you are outside the universe," 
interrupted Leodonis. 

"The convention has sway over any 
territory penetrated by the nations of 
its signers and an, American minister 
was among them. . 

Leodonis threw up his arms in de
spair. "All right. rn send you to the 
angel who has jurisdiction over my 
activities." 

"How shall we travel?" I asked. 
"Our rockets don't seem to have any 
effect here." 

"We have a very special means of 
transportation," he said smiling. "You 
begin by saying the first word of the 
'Our Father: Then, in between each 
word, you genuflect, following up 
each genuflection by striking your 

41 



chest according to the number of 
units in the last digit of the area code. 
You continue this in between each 
word until you have completed the 
code number. In order to reach the 
person you wish to see, 'dial' the num
ber 7 ,362,796,483,684,946,495. Good
bye." 

While giving us the instructions, he 
had been 'dialing' a number, and he 
disappeared just as he finished. It was 
a good thing Doc was there because 
I could not remember what the num
ber was that the angel had given us. 

"All right, let's go," said Doc. 
"What was the number?" I asked. 
"Of all the incompetent! It was 

7,362,796,483,684,946,495." 
It took a couple more repetitions, 

but I finally managed to remember it. 
The next thing I knew, the spaceship 
was gone, and I was standing on an 
invisible surface, looking at another 
one of those angel fellows. 

This angel was less help than the 
first one. He finally gave up on Doc 
and let us have another number to 
'dial.' All that the next one did either 
was to give us another number, and 
so on with the ones following him. We 
talked to just about every kind of 
spirit there is - angels, archangels, 
seraphims, cherubims - but nobody 
seemed to know how we could get 
back inside the universe. We even 
had a chat with Saint Peter. 

"Hello, boys. How's the fishing back 
on Earth?" 

"That is of no importance," said 
Doc, quickly catching Saint Peter by 
surprise. 

"Nothing could be of more impor
tance to me, my dear sir." 

"Despite your feeling, sir, our busi
ness is of much more importance." 

Saint Peter stared at Doc in disbe
lief. Such insolence was unheard of, 
and he made up his mind to be un
cooperative. 

"What is it?" he asked. 
"We wish to return to the universe." 
''I'll arrange it if you promise to 

come back and tell me how the fishing 
is," Peter offered eagerly, still hoping 
to get the news he desired. 

"Sorry, but we cannot make that 
promise." 

"But, Doc," I said desperately into 
his ear, "just promise him. He can't 
do anything to us if we don't come 
hack." 

"What you're saying, Mitch, is quite 
contrary to the rules of logic and quite 
out of the question." 

"But . . ." I pleaded in despair. 
However, Doc had turned away. 

"I repeat, sir, that we cannot make 
that promise." 

"Then may you go to . . ." began 
Saint Peter in a rage. But he managed 
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to compose himself long enough to 
give us another more lengthy number 
to 'dial.' All this time, we had been 
talking to people, or angels, or what
ever you want to call them, who were 
more and more nnportant. 

My chest had gotten a black and 
blue mark on it as big as my fist; and, 
at the rate we had to genuflect for 
these longer and longer numbers, we 
would not have to do calisthenics for 
a month, on top of being in no condi
tion to attempt them in the first place. 
I do not know what we would have 
done if they had used the base two 
numbering system instead of the base 
ten. Finally, when we came to the 
Archangel Michael, I got a brilliant 
idea. 

"Why don't you give us the number 

for the universe and we'll 'dial' our
selves back," I suggested. 

"That's an excellent idea," said Mi
chael. ''I'll just look it up in the direc
tory." He took out a book that was 
larger than a pool table, with printing 
so small that you'd have trouble read
ing it with a microscope. "Sorry," he 
said at length, "but the universe is an 
unlisted number." 

Of all the bad luck! The one num
ber of any use to us and it was not 
listed. 

"Wouldn't someone know what it 
is?" I asked. 

The archangel looked undecided, 
but in a moment he was resolved. He 
looked straight at us in grave solem
nity. 

"Only God knows," he said. "You 
must go to Him." 

I had been getting rather used to 
seeing angels running around the 
place, but that really shocked me. Un
til that moment, it hadn't fully mate
rialized in my mind that I was in the 
realm of the Almighty. I fell to my 
knees. I half expected Doc to do the 
same, but I'll never learn. 

"What's his number," he asked, 
completely undisturbed. 

I think that bothered the archangel, 
but his composition was of such that 
it was very difficult to make out any 
kind of expression. 

"His number isn't like the others," 
said Michael. "For His, you begin 
each word with a beat of the chest 
and then you genuflect the nmnber of 
units in the digit." 

"What's His number?" I hazarded. 
"Nines in between all the words of 

the 'Our Father'." 
'iVith that he left. 
We started 'dialing' the number im

mediately. About an hour and fifty 
broken backs later, we finally finished 
and were whisked ·away into a void. 
Everything was blank and for a mo
ment I thought we had been tricked 
into 'dialing~ the waiting room. I 
practically jumped out of my space
suit when a loud, kindly voice finally 
boomed out. "How do you do, my 
friends?' 

I was too scared to speak, but Doc 
was not. 

"We want to return to the universe," 
he demanded. 

"What's the matter? Don't you like 
it here? Perhaps you would like the 
other place better." 

"Is the other place the universe?" 
"You might say that," the voice re-

plied with a chuckle. 
"Well, either it is or it isn't." 
"No, I did not mean the universe." 
"'iVell, that's the only place we want 

to go." 
"Oh, you'd like the other place. Luc

ifer has sent Me several invitations. I 
just may have spent some of My leis
ure time there in order to relax from 
this grind if it weren't for the fact that 
Lucifer is there." 

But Doc would grant no mercy. 
"We wish only to return to the uni
verse and no place else." 

I was expecting God to strike him 
down any minute. 

"If that's what you really want." 
"I don't know how you could have 

mist~ken our wishes for anything 
else. 

Suddenly we were back inside our 
spaceship and decelerating. I checked 
the scanners to see where we were. 
Somehow we were landing at Moon 
Base number one. I was so confused 
that I almost cracked up ... when 
something finally dawned on me. Had 
I been dreaming? Then a voice from 
~1oon Base crackled on the radio. 

"How in hell did you guys come out 
of nowhere? You weren't theTe less 
than two seconds ago." 

"You mean 'how in Heaven,'" cor
rected Doc. 

The End 
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Rack up paper clip after paper clip. As you enjoy 
the painful search for new ideas. 
To what end? The satisfaction of getting involved in 
a company already deeply involved in the world 
and its people. 
Our Farm Centers help boost productivity at home 
and feed the world abroad. Our petroleum products 
are prime movers on earth, in the stratosphere, 
in the ionosphere. Our Total Energy applications 
provide economical power, heat, and light to 
more and more people. 
The world-wide demand for new products and 
applications is constantly accelerating. We're 
meeting it with new answers to old questions 
and unique solutions for unique problems. 
We need your answers, your solutions. In 
Research and Development, or Manufac
turing, or Marketing, or Administration. 
And we'll give you the time, the stimulation, 
the opportunity you need. 
And we don't skimp on paper clips. 

Do something meaningful now. 
Write Harry L. Sheehy, Recruiting 
Coordinator, American Oil Company, 
Dept 19 .. c, 910 South Michigan 
Avenue» Chicago, Illinois 60680 

An equal opportunity employer. 
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... if you are stimulated by the prospect 
of undertaking truly significant 
assignments in your field, working in 
its most advanced regions. 
. . . if you are attracted by the 
opportunity to contribute directly and 
importantly to the security of our nation. 
... if you want to share optimum 
facilities and equipment, including one 
of the world's foremost computer/EDP 
installations, in your quest for a 
stimulating and satisfying career. 
The National Security Agency is 
responsible for designing and 
developing "secure" communications 
systems and EDP devices to transmit, 
receive and process vital information. 
The mission encompasses many 
aspects of communications; computer 
(hardware and sOftware) technology, 
and information recording and storage 
... and provides a wealth of career 
opportunities to the graduate engineer 
and mathematician. 
ENGINEERS will find work which is 
performed nowhere else ... devices 
and systems are constantly being 
developed which are in advance of any 
outside the Agency. As an Agency 
engineer, you will carry out research, 
design, development, testing and 
evaluation of sophisticated, large-scale 
cryptocommunications and EDP 
systems. You may also participate in 

related studies of electromagnetic 
propagation, upper atmosphere 
phenomena, and solid state devi<;::es 
using the latest equipment for 
advanced research within NSA's fully 
instrumented laboratories. 
MATHEMATICIANS define, 
formulate and solve complex 
communications-related problems. 
Statistical mathematics, matrix algebra, 
and combinatorial analysis are but a 
few of the tools applied by Agency 
mathematicians. Opportunities for 
contributions in computer sciences and 
theoretical research are also offered. 
Continuing your Education? 
NSA's graduate study program may 
permit you to pursue two semesters of 
full-time graduate study at full salary. 
Nearly all academic costs are borne by 
NSA, whose proximity to seven 
universities is an additional asset. 
Salaries and Benefits 
Starting salaries, depending on 
education and experience, range from 
$8,000 to $13,500, and increases 
follow as you assume additional 
responsibility. Policies relating to 
vacations, insurance and retirement are 
liberal, and you enjoy the advantages 
of Federal employment without Civil 
Service certification. 
Another benefit is the NSA location, 
between Washington and Baltimore, 

... where imagination is the essential qualification 
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which permits your choice of city, 
suburban or country living and allows 
easy access to the Chesapeake Bay, 
ocean beaches, and other summer and 
winter recreation areas . 
Campus Interview Dates: 

February 19 

Check with the Placement Office now 
to arrange an interview with NSA 
representatives on campus. The 
Placement Office has additional 
information about NSA, or you may 
write: Chief, College Relations Branch, 
National Security Agency, 
Ft. George G. Meade, Maryland 
20755, ATTN: M321. An equal 
opportunity employer, M&F. 

I 
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by Ken Greer 

-vilitas et crudus s~emper eternam 
~~~~~~~~~~~~~~~~~ 

-He who laughs last didn't get it. 

The young policeman was under
going his last examination. "Now as
sume," said the examiner, "that you 
are accosted by a charming young 
lady late one evening, who tells you 
that a strange man has raped her. 
What would you do?" 

The young police man did not hesi
tate long, "I should-er-endeavor to re
construct the crime with the young 
lad)fis assistance," he replied. 

.o.i'::· 

Employer: "Yes, I advertised for a 
good strong boy. Think you can fill 
the bill?" 

Applicant: "Well, I just finished 
whipping nineteen other applicants 
outside the door." 

The absent-minded professor has 
nothing on the absent-minded busi
ness man who kissed his wife and 
then started to dictate a letter. 

A man never knows if he likes bath
ing beauties until he has tried it once. 

@II @II @II 

There is a rumor circulating that the 
prerequisites for MM37 should be 5 
credits of French and 5 credits of 
Chinese. 

Freshman: "What does 'fantasy' 
mean?" 

Senior: "A story in which the char
acters are ghosts, goblins, virgins, or 
some other supernatural beings." 

@II @ @ 

The weird scientist looked over re
ports on his life-preserving tonic. 

"Hmmm," he mused, "I see where 
my elixir has had its first failure~a 
ninety-eight-year-old woman. Ahh, 
but what's this? They saved the baby." 
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Stenographer: "Your little girl wants 
to kiss you over the phone." 

Boss: "Take the message. I'll get it 
from you later." 

Husband: "When you called up my 
wife and told her I would be detained 
at the office and would not be home 
until very late, what did she say?" 

Mistress: "She said: 'Can I depend 
on that?'" 

Policeman: "Where are you going 
in such a hurry?" 

Student: "I just bought a new text
book and I am trying to get to class 
before it goes out of date." 

He whispered in her little ear 
Then waited for her word 
He saw the "yes" form on her lips 
Before a sound was heard, 
His mind at once began to dwell 
On pleasures he would reap 
For here at last he found a girl 
Who would do his laundry cheap! 

"Was Bill drunk last night?" 
"I dunno, but he was trying to get 

his pants off over his head." 
@II @ @ 

Father: (at 1:00 A.M.) "Is that 
young man asleep, Betsy?" 

Daughter: "Hush, Father! He has 
just asked me to marry him and make 
him the happiest man in the world." 

Father: "Just as I thought. Wake 
him up." 

Log Staff Member: "We're coming 
to a tunnel-are you afraid?" 

Coed: "Not if you take that cigar 
out of your mouth." 

Wife: "What do you mean by com
ing in at this hour?" 

Husband: "Sail right, m'lov. I just 
hurried home 'cause I thought you 
might be lonesome, but I shee your 
twin shister's staying with you." 

Ell> @II Ell> 

A drunk was swaying back and 
forth on the sidewalk when the cop 
stepped up and asked him what he 
was doing and where he lived. 

"Right there," he said, pointing to a 
house, "but I rang the bell and no
body answered." 

"How long ago was that?" 
"About three hours." 
"Well, why don't you try them 

again?" 
"Aw, to hell with 'em-let 'em 

wait." 

An American was being urged to 
betake himself to Athens to see the 
old ruins. 

"Nope," he decided definitely, 'Tm 
going to Paris to see the young ruins!'' 

M.E.: "If you loved me, why did 
you refuse me the first time?" 

Coed: "Just to see what you would 
d " o. 

M.E.: "But I might have rushed off 
without waiting for an explanation." 

Coed: "Hardly. I had the door 
locked." 

Heard any good ones lately? The 
"Splinters" Ed. will pay up to 20c/ 
joke if they are turned in to him per
sonally V hour in M.E. 2. Jokes should 
be printable and possibly original. 

et it 
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n clos ey'r focusi 
uality control at ak~ 

hey're ru i s 
eats t ethl h 

ith the hel of F xboro instrumentation 

Film and steel are but two of the products 
Foxboro instruments help make better. We 
could name lots of others - clothing, 
paper, chemicals- all fundamental to high 
living standards. 

Our people find the world of process con
trol a rewarding place to live and work, a 
place where individual talent and initiative 
are recognized. 

Professionals like you are finding just the 
opportunities they've been looking for with 

An Equal Opportunity Employer 

Foxboro - a fast growing company in a 
a nondefense industry. 

Talk to your Placement Officer. Look 
through the Foxboro Capabilities Brochure 
in his office . . . then let us tell our story 
in person. Write: 

Mr. W. W. BROWN 
College Personnel Relations 
The Foxboro Company 
Foxboro, Massachusetts 02035 

® 

Specialists in Process and Energy Control 

OFFICES IN PRINCIPAL CITIES. PLANTS IN U.S.A. e CANADA • MEXICO • ENGLAND o fRANCE • NETHERLANDS • JAPAN o AUSTRALIA 
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Let's Talk 
Aerospace Careers 

February 1 

To talk to a Bendix Instruments and life 
Support Division representative, sign up 
at your engineering placement office. 

Products 

An equal opportunity employer 
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We decided to begin the new year 
properly by unveiling the charms of 
Jill Zimmerman, a twenty year old 
brunette. 

The dazzling five-foot eleven-inch 
coed is a fourth quarter sophomore in 
secondary education, majoring in 
speech. Home for Jill is Bloomington, 
but her campus home is Comstock 
Dorm. 

When we asked Jill about her 
special interests, the reply was, "Golf, 
golf, golf!!" But swimming was quick
ly added. Jill informed us that she 
doesn't really like Minnesota's cold 
winters, and if she had her choice, she 
would move to Colorado and take up 
skiing. 

Jill has been employed at Control 
Data as a secretary during her vaca
tions. We are certain that engineers 
don't mind having a secretary like Jill. 
You wouldn't mind, would you? 

PHOTOS BY MA,RLIN REKOW 
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Sh II is air of s eakers-made from 
our thermoplastic rubber. 

Sh II is a mil container-we were a 
pioneer in the all-plastic ones. 

Shell is a st el islan -we are installing 
deepwater platforms for drilling and produc
ing offshore oil and gas. 

Sh II is a clear, clean country stream 
-aided by our non-polluting detergent mate
ria Is. 

Shell is a s c capsule control-ener
gized by Shell's hydrazine catalyst. 

S ell is f o on the t le-ma de more 
plentiful by Shell's fertilizers. 

Sh II is mil a as line-developed 
through Shell research. 

5 II is lacet uil career 

Shell is an integrated research, engineer
ing, exploration and production, manufac
turing, transportation, marketing organiza
tion with diverse technical operations and 
business activities throughout the United 
States. To talented graduates in the 
scientific disciplines, engineering and 

business, Shell offers an unusual spectrum 
of career opportunities. Why not find out 
more about them by sending a resume to 
Manager, Recruitment Division, The Shell 
Companies, Department E, 50 West 50th 

Street, New York, New York 10020. An 
Equal Opportunity Employer. 

THE SHELL COMPANIES~\ I 1/d' 
Shell Oil Company /Shell Chemical Company 

Shell Development Company/Shell Pipe line Corporation. 
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Of course, it's no secret that things are 
happening at Allied Chemical. We have a 
new spirit. And a new president. 

Sure, we want you to look over our litera
ture. That's always a good idea. 

But you won't get the complete Allied 
Chemical story until you've talked to our 
interviewer. 

We're not going to promise you success. 
That's up to you. 
But we will promise you the opportunity 

ojot o 
about Hied 

at 
ou' 

to build an exciting career with a company 
that's on the move. 

Check your college placement office to 
find out when the Allied Chemical interview
er will be on campus. If for some reason you 
can't meet with him, -
write: Manager, Col
lege Relations, Allied 
Chemical Corporation, 
40 Rector Street, New 
York, New York 10006. L':::========:::=J 

An Equal Opportunity Employer 



edited by STU N EMO 

After three scintillating months of Log's Log we 
decided to take a readership survey. We sent out our 
crack Log's Log reporting team to sample the reaction 
of the students. They fed the data into their Dr. Seuss 
abacus and reached some conclusions about our read
ers. They found that the average person who reads 
our column every month is five foot one, weighs 213 
pounds, has green eyes and motley blond hair. This 
is a description of Molly Furdlap, the only steady reader 
they found. 

The most cheerful finding was that our readership 
had increased by fifty percent. The data for this was 
compiled in our favorite research room, the basement 
lunch room of Main Engineering. When our reporters 
entered the room they found three people studying, 
five asleep, two reading the Log and eleven reading the 
labels of the potato chip bags. After the facts were di
gested we arrived at the conclusion that the best way 
to improve the appeal of this stuff would be to include 
a potato chip bag as a special insert. 

In spite of these results we are rushing blindly on 
with even more Log's Log. If we can only publish 
four more losing columns in a row we can retire the 
Harold Stassen Perennial Loser Trophy. This month's 
idiocy should be a major contribution to our trophy 
aspirations. 

I E 

1 • 

Another service of your Minnesota Doily. 

Now that the footba II season is over maybe you can 
explain something to me. What were those guys do
ing when they ran back and forth between every play. 
I watch other games of TV and I don't see the same 
men running back and forth. The guys tell me they are 
bringing in plays, but I find it hard to believe. The 
players must be able to pick their own plays. I figure 
they must be smart enough, because I was told that a 
lot of them have scholarships to come here to the 
University. There must be another reason. Can you 
help me? 

Selma Glonsford 
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I think that the Gopher basketball team is getting a 
bad deal in publicity. You should do something to 
help them. Everybody seems to pick on poor John 
Kundla. Just because he has a natural ability to snatch 
defeat from the jaws of victory, people seem to blame 
him for the poor season. All the critics say that he 
has had talented ball players who are doing well in pro 
ball and he still hasn't been winning. This just isn't 
fair. There are other reasons. Just look at the support 
he gets. The U just doesn't care. Why, it wasn't until 
just a short time ago that we finally got a nice neon 
sign for Williams Arena. He's also having trouble re
building after losing high scorer Paul Presthus. I wish 
the Doily would give these poor fellows a break. Have 
a heart. Elmer Smirdlap 

Letters concerning University athletics or the Doily's 
coverage of them may be placed in any of the boxes 
on campus labeled, "Keep Our Campus Clean." 

The traditional ritual this time of year is the compil
ation of an extensive list of New Year's resolutions 
which last until the ink is dry. There are certain per
ennial favorites that keep popping up but most of them 
have some value and you might be inclined to keep 
them for a while, thereby eliminating the pleasures 
from your life·. In order to salve your conscience with
out any danger of changing your habits we have formed 
a selection of easily breakable resolutions to use for 
your list. These fragile beauties have, for the most 
part, already been tried and broken by our staff, so you 
know there is nothing dangerous to your daily habits. 

Resolve: 
Never to cross on the Campus Cops' favorite Don't 

Walk sign . 
Never to kid Cheap Joe, our miserly business manager, 

about being a Scrooge. (How fast we break them!) 
To start studying before the fourth week of the quarter. 
Never to scorn the Daily. (That's a real will power 

test.) 
Never to oversleep your fourth hour class. 
To cheer at basketball games. 
Never to blow smoke in a classmate's face. (Old man 

nicotine will get you after one day on this one.) 
Never to sneak into the contract lots to avoid the park

ing fee. 
To buy the thirteen dollar text your professor wrote and 

recommended. 
To go to Tech Commission meetings. (This one can't 

miss.) 
To read a Log article before looking at the new pin-up. 

For those of you who really want a resolution you 
can keep we have a few (they are rare) tenable ones. 

Resolve: 
Never to walk across the Washington Ave. bridge in the 

winter. 
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Never to go to MSA meetings. 
Never to eat at Coffman Union. 
Never to call in your vote on the daily television opin

ion poll. 
These aren't much, but they are almost guaranteed 

to work and you can have the warm glow that comes 
from actually fulfilling one of your resolutions. You 
also have to agree that living up to these four would 
make you a better person. 

0 
Last month we were accused of reversing the order 

of the Official Daily Bull when we put Jan. 1-15 ahead 
of Dec. 16-31. We hurried to Walter Library to do some 
calendar research. After inspecting innumerable cal
endars and books about them we found that in every 
instance January did precede December, by a full 
eleven months. 

We tried to get Norman Rockwell to do a cover for 
our Daily Bull Calendar this year, but all he could think 
of was a family eating Mom's apple pie while burning 
Log's Log in the fireplace. We thought it was kind of 
sweet but our editors said it was the wrong image. 
Jan. 16-31 

16'-Former dean calls Scott Hall a great gay me
diocrity. 

17-Ben Franklin's Birthday-Today when you say 
Poor Richard you don't mean Nixon. 

19:-Robert E. Lee's Birthday-Give a Rebel Yell on 
the Mall Day. 

2-2~Be Kind to the Daily Day. 
23-Be Nasty to the Daily Day. If you're kind two 

days in a row they'll think you like them. 
28-Red Cross distributes coffee and donuts to sur

vivors of Washington Ave. bridge. 
31-South Viet Nam creates Ministry of Tourism to 

handle influx of Congressmen during election 
year. 

Feb. 1-15 
1-Accounting student slips into his adding ma

chine while drinking, gets totaled. 
2-Ground Hog Day-Official U of M groundhog 

appears, sings chorus of 11 Me and My Sha
dow," freezes both ears. 

8-Boy Scouts founded in 1910-Rub two slide 
rules together to celebrate. 

11-Edison's Birthday-Without whom Ford could 
not have a better idea. 

12-Lincoln's Birthday-Wear a beard and shawl to
day and see if you get away with it. 

14-Valentine's Day-Love today, not hate. You 
should even try to like the Disciplinary Coun
seling Office. 

15-lrate customer finds copy of Ivory Tower in his 
Coke bottle. 

ry Ea 
Did you ever wonder if it's worth all the little an

guishes of going home for the holidays to visit your 
folks? Every Christmas we traipse off to little towns with 
names unknown at the U to see people that grate on 
our nerves. It usually happens that you will be browsing 
in a store in town when your peripheral vision picks up 
an image of Sally Crumbacher, who had a crush on 
you in the eleventh grade. Since then she has worked 
as receptionist for Doc Crawley and you shudder to 
think of a conversation. You dive behind a counter, 
knocking over four wallets and an embossed spitoon, 
but you don't escape Sally. As she hovers over you, 

JANUARY. 1968 

you explain that you're looking for a lost contact lens, 
which is pretty bad, because even Sally can see you're 
wearing glasses. Then you face the questions that 
are all too familiar. This is just the first of the sixty
five times you will hear them. 

11Where are you going to school?" 
"U of M," sullenly. 
"Do you like it?" 
That's the killing one. There is a short silence where 

you wonder how much of the truth you should teH. 
You can't say you hate your professors, hate studying, 
can't eat the food, your roommate snores and your ad
visor suggested you drop out. After a consideration of 
the various alternatives you answer, brilliantly, "Yup." 
Versions of this talk face you everywhere. Even Aunt 
Hattie, the one who knits you the tossle cap every 
year (purple), asks you the question. 

On most vacations the grade school teacher who 
caught you smoking during recess meets you and asks 
about your academic progress. How many ways can 
you gracefully get around saying you're on probation. 
Our favorite lines for these occasions: 

Line: "I've met a lot of great people this quarter." 
Translation: "I spent a lot of time in bars. 77 

Line: "I expanded my horizons by becoming in
volved in more activities." 

Translation: "I went to parties, too." 
You can always play the "What ever happened to 

good old ............ " game. The most common 
variation this year was finding out who has been 
drafted. You hear that Melvin Glep broke up with 
Cynthia and that George von Kleigen is playing broom 
ball for St. Sidney's this year. 

Eventually you'll meet with the relatives for dinner 
to discuss what's happening to the younger genera
tion. After you find out that you're going straight to 
hell along with all your companions you make the 
mistake of taking a stand on a controversial issue, like 
the war or integration. Uncle Clyde, the one with red 
jowls and a stubborn voice, will always be on the 
other side. After concluding that the U is warping your 
mind, be it right or left, he'll end up eating in a burn
ing silence. 

After a bit the home environment begins to be 
abrasive and you gleefully rush back to the U, of all 
olaces, but not before hearing that Charley may be on 
LSD out east and isn't it awful that Gloria Swenson is 
pregnant. Suddenly you are confounded by the· real
ization that you enioved the trio. Of all the irritational 
oleasures we find in life this must be the most obtuse. 
Yet, it was good to be home. 

We received a pathetic letter last month from Dr. 
Gus Forglommen, who is a specialist in internal med
icine at the Health Service. It seems that there is a 
large influx of stomach trouble which appears just 
after the second Tuesday of every month. For some 
reason he blames us for this coincidence. He went 
so far as to say, "It's no wonder. log's log makes me 
sick, too." Well, too bad, Gus. We have no mercy. 
Just as it takes iron nerves and No.-Doz to stand your 
math class, it takes a strong stomach to face the 
other rigors of IT, like the log. We're getting a sym
bolic paH which wiH get a mark for each case we have 
to our credit at the Health Service. A man has to 
have pride in his work. 

Wen, that's it for the new, expanded edition of Log's 
log. This is a student mag and we varue your opinion, 
so, if vou have any criticisms or comolaints, just stop 
in at ME2. You'll probably get hit with a can of rubber 
cement. (] 
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"I never feel like a rookie" 

"Sure it's my first year with B&W, but I've been too 
busy to think about that. I've been working in my field 
all along, and the training sort of blends right in." 

If Randy Trost sounds like a B&W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
ing faster. Sales were $560 million last year. Up 17 
per cent. 

That's how it's been from the beginning. We started 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Trost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7371. 

In the meantime, be on the lookout for the B & W 
recruiter when he visits your campus. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York, New York 10017. 

Babcock & ilcox 
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u.AT BRUCE PUBLISHING COMPANY! 
This is the "home of ~ood printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

e OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G COMPA 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUl, MINN. 55114 
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T · s is the i age of a 
odak 

mecha 

Correct, literally. But misleading because 
Larry Wood's job is not typical of Kodak 
engineers in general. Most of them get to handle 
a camera-assembled or disassembled-only at home or 
on vacation. Unless they happen to be personally hipped 
on cameras (which Larry once told us he is). 

Diversification has been going on here for a long, long 
time. That's why we can give an engineer plenty of solid 
ground for choice-at the outset and later. If his personal 
feelings incline him away from devoting his talents to fun 
things like cameras, he gets just as good a chance to 
demonstrate his capacity for higher responsibility through 
work in the 72% of our business that has nothing to do 
with fun cameras. He may be solving problems in the 
packaging of bulk vitamins for dairy cattle or designing 
spinnerets for polyolefin hay baler twine or making x-ray 
processing machines run faster so that society can get 
more use out of its short supply of doctors. 

Kodak itself really serves as a magnificently effective 
machine through which M.E.'s and other engineers can 
apply their talents against society's demands. There can 
be no more valid excuse for Kodak's continued existence. 

11!1 eng1neer 

fit in: 

The engineer's duty consists of constantly 
improving effectiveness. Here are five ways

each suiting a different personality makeup-to 

1. Designing new products and better performance into the 
established ones. 

2. Figuring out the best possible ways to manufacture the 
products. 

3. Applying pure reason through mathematical tools to make 
the laws of physics serve human needs, not oppose them. 

4. Creating the right physical tools, the right plants to house 
them, and the right services to keep them functioning. 

5. Getting out to where the products are being used, showing 
the users how to get their money's worth, and bringing back word 
on how to do even better in the future. 

If you want more specific details than that, we are very 
glad. Just communicate with 
EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester, N.Y. 14650 
An employer that needs mechanical, chemical, industrial, and 
electrical engineers for Rochester, N.Y., Kingsport, Tenn., Long
view, Tex., and Columbia, S.C., and offers equal opportunity to 
all, choice of location, and geographical stability if desired. A 
pol icy of promotion from within has long been maintained. 
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" ... Accident in the left hand lane of the Queens-Midtown access ramp. 
Right lanes moving slowly. Fifteen minute delay at the Brooklyn Battery 

I Tunnel. Lincoln Tunnel backed up to the Jersey Turn
pike. Extensive delays on Route 46 in the Ft. Lee area. 
That's the traffic picture for now, Bob." 

However, technical people at GE are doing something about it. 
Development and design engineers are creating and improving elec-

tronic controls and propulsion systems to guide and power transit trains at 
160 mph. Application engineers are developing computerized traffic control 
systems. Manufacturing engineers are developing production equipment and 
new methods to build better transportation products. And technical marketing 
specialists are bringing these products and systems to the marketplace by 
working with municipal and government agencies. 

Young engineers at GE are also working on the solutions to thousands of 
other challenging problems-products for the home; for industry; systems for 
space exploration and defense. When you begin considering a career starting 
point, think about General Electric. For more information write for brochure 
ENS-P-65H, Technical Career Opportunities at General Electric. Our address 
is General Electric Co., Section 699-22, Schenectady, New York 12305. 
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Dr. Athelstan Spilhaus 



Thomas, I pay you a hundred and fifty dollars a week to be 
my chauffeur, now don't just sit there ... do something. 

Will you watch that right fender, huh, Mac??? 

I hate people. 
Especially people who drive cars. 

Just what I need. A guy in a 
helicopter broadcasting to me 
on my car radio that there's 
a traffic jam right where I'm 
sitting and listening to my 
car radio. 

Late for dinner again. 
My wife'll shoot me. 

Do these people realize I'm a 25 thou a year man? Move! 

John, Darling, the pains 
are coming 

a little quicker now. 

To solve America's manmsized traffic jams, 
e inghouse needs manmsized inds. 

We have already built the first com
pletely automated experimental 
transit expressway in Pittsburgh ... 
been awarded contracts for the pro
pulsion and control system for the 
160-mph New York-to-Washington 

train ... and a completely automated 
control system for San Francisco's 
Bay Area Rapid Transit System. 

Transportation is just one of many 
areas at Westinghouse that needs 
your talents, your capabilities, your 

interests. Talk to the Westinghouse 
recruiter when he visits your campus. 
Or write Luke Noggle, Westinghouse 
Education Center, Pittsburgh, Penn
sylvania 15221. 

An equal opportunity employer 

You can be sure if it's Westinghouse 



Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, for one thing, you've got more going for 

you. Take Ford Motor Company. A giant in an exciting 
and vital business. Thinking giant thoughts. About develop
ing Mustang. Cougar. A city car for the future. 

Come to work for this giant and you '11 begin to think 
like one. 

Because you're dealing with bigger problems, the 
consequences, of course, will be greater. Your responsibilities 
heavier. That means your experience must be better-more 
complete. And so, you '11 get the kind of opportunities only a 
giant can give. 

Giants just naturally seem to attract top professionals. 
Men that you '11 be working with and for. And some of that 
talent is bound to rub off. 

Because there's more to do, you '11 learn more. In 
more areas. 
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You '11 develop a talent for making hard-nosed, imagina
tive decisions. And you '11 know how these decisions affect 
the guts of the operation. At the grass roots. Because you '11 
have been there. 

If you'd like to be a giant yourself, and your better 
ideas are. in finance, product engineering, manufacturing, 
marketing and sales, personnel administration or systems 
research, see the man from Ford when he visits your campus. 
Or send your resume to Ford Motor Company, College 
Recruiting Department. 

You and Ford can grow bigger together. 

THI! AMI!RICAN ROAD, DI!ARBORN, MICHIGAN 
AN !!QUAL OPPORTUNITY I!MPLOYER. 

J'd like a big job please. 

' 

1 



We welcome your inquiry about Ryan opportunities. Write Mr. Harlow McGeath, Ryan Aeronautical Company, Lindbergh Field, San Diego, Calif. 92112 



sa level hea lill 

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 us. "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 challenges of rugged 

competition, and the rewards that come from winning? 
Then write The Tim ken Roller Bearing Company, Canton, Ohio 44706. 

Ask our Manager of College Relations to give you a tryout. 

® 

n your campUSmaw 
Feb. 7 The Tim ken Company manufactures 

tapered roller bearings, fine alloy 
steel and removable rock bits. A Timken Company representative 

would like to talk to you! 
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''I wanted to work for 
a small company. It may 
sound crazy, but that's 
why I went with IBM!' 

"When I was in school, I dreaded the thought 
of working for some huge company where I'd 
be just another number," says IBM's Jim Hamil
ton. (Jim, who has a B.S. in Electrical Engineering, 
is a Systems Engineering Manager in Marketing.) 

~~At the same time, I knew there were definite 
advantages in working for a large firm. So as I inter
viewed each company, I checked into the degree of 
individuality I could expect there. 

~~One of the main reasons I picked IBM was their de
centralization. They've got over 300 locations throughout the 
country. Which to me means a big company with a small
company atmosphere." 
IBM's small team concept 
"Actually, there's plenty of decentralization even within each 
location. For instance, in science and engineering, they use a 
small team concept. It means, no matter how large the proj
ect, you work individually or as part of a small team-about 
four or five people. 

ltin marketing, I was pretty 1nuch my own boss even 
before I became a manager. As a systems engineer, it's up to 
you to find the solution to a customer's problem, and 
then see it's carried out in the optimum way. You 
work with the customer every step of the way." 

There's a lot more to the IBM story than Jim has 
mentioned. 

For more information, visit your campus 
placement office or send an outline of your inter
ests and educational background to I. C. Pfeiffer, 
IBM Corporation, Dept. E, 100 South Wacker 
Drive, Chicago, Illinois 60606. 
We're an equal opportunity 
employer. 
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If you make it as a Dunham-Bush Engineer 

It uvon't take you lon 
to earn your T I E 
Our requirements aren't easy, but the rewards 
are great ... our pace is definitely geared to the 
man who wants more than just an engineering 
"job". We're looking for pace-setters and think
ing leaders. 

If you're our type of man, we'll know it, and 
you'll know it, and you'll earn your stripes fast 
with one of the world's foremost manufacturers 
of space-age heating and cooling systems. A 
variety of exciting careers awaits you here if 
you're restless to move ahead. 

Talented men don't get lost at Dunham-Bush. 
We're small enough to know and appreciate 
you ... large enough to offer you opportunities as 
diverse and unusual as projects for the world's 
tallest building or the world's fastest rocket. 

Join other recent graduates who have already 
earned their stripes and are climbing to even big
ger things. Join Jerry Keyes, a recent Michigan 
Tech graduate working as a full-fledged App
lication Engineer in our main plant ... or Jim 
Lynch from Cal Poly, who is now the Chief En
gineer at our Riverside, California plant ... or 
Larry Bremer, a recent Kansas State graduate 
who is making it big as a design and product en
gineer in our Marshalltown, Iowa plant ... or 
Gary Montgomery, a 1966 Kansas State grad 
working on applied systems as an Application 
Engineer in West Hartford. 

At Dunl)am-Bush, the world is your lair. Write 
to Director of Technical Services, West Hartford, 
Conn. 06110 for full particulars. 

MANUFACTURERS OF THE WORLD"S MOST COMPLETE LINE OF 
REFRIGERATION • AIR CONDITIONING e HEATING EQUIPMENT 

MINNESOTA TECHNOLOG 



Can there be this kind of excitement in engineering? 

Try eroxandsee 

An engineer operates the keyboard of an experimental 
information storage and retrieval system. 

*Incidentally, we're near some of the finest skiing in the country 
with slopes to please beginners and challenge the experts. 

You check your bindings again, adjust your goggles ... then push off 

in a fast schuss down the first leg, skis hissing against the powdered 

snow. This is the excitement of skiing- pitting your experience and 

skill against speed and the variables of a new, fast-dropping trail.* 

Can there be a corresponding excitement in professional terms? 

An exhilaration in matching your engineering talent against new 

technologies? We think so. And we feel you can experience this type of 

professional excitement at Xerox. 

We're working on new concepts in imaging and data handling and 

graphic arts and education and many other areas. You've seen the 

massive impact of past Xerox technical achievements on business and 

industry. You can understand why, in the past three years alone, 

we've put $100 million into research and development. And why the 

climate for technical people here has to be experienced to be appreciated. 

So if you feel that an engineering career should include a high level of 

professional excitement and stimulation, look into what Xerox has to 

offer. Your degree in Engineering or Science can qualify you for some 

intriguing openings in fundamental and applied research, 

engineering, manufacturing and programming. 

See your Placement Director or write to Mr. Roger Vander Ploeg, 

Xerox Corporation, P.O. Box 1995, Rochester, New York 14603. 

.An Equal Opportunity Employer (MjF) 



In one fell swoop we are about to 
cover the whole of recent IT history 
by treating 1the past, present and fu
ture in this issue. The past was dom
inated by the figure of Athelstan Spil
haus, who recently retired as Dean of 
the Institute of Technology. This 
month we are featuring a long inter
view in which he speaks. his mind 
about the University and the rest of 
his projects. Spilhaus breathed life 
into ou.r environmern here by being 
outspoken in his speech and he has 
continued this. tradition. People were 
embarrassed and amused by his po
lemic comments of the past year, but 
~.L.l~ reason for their reaction is thrut 
his statements are so true. Words by 
this man echo around the campus and 
cause nervous laughter because peo
ple still refuse to listen to his warn
ings. His «great gray mediocrity" 
statement precipitated a bustle of hur
ried denials and explanations. The 
fact remains that he cut ·to the quick 
of the multiversity syndrome. The 
same mediocrity that he criticized 
reacted to him in a mediocre manner, 
blindly ignoring the truth of the warn
ing. Read his comments in this issue 
to find the latest in his outspoken opin
ions. 

Perhaps we shouldn't have said that 
Spilhaus recently resigned, for it was 
long ago when we consider how fast 
universities are changing. The hiatus 
in leadership has finally been filled by 
the appointment of 'iV arren Ches1ton, 
professor of physics, as our new dean. 
He represents what IT is at the pres
ent and he will determine its future. 
For a look at the man who will guide 
the college, see this month's Intro
ducing. Most of us will never meet the 
man who decides the course that our 
school will take, so don't miss this 
chance to glimpse into his life. 

While we are in the mids·t of the 
job interview season we must con
sider the problem of the right of com
panies to recruit on campus. There 
have been reactions to certain com
panies already and the University 
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will have 1to formulate a new policy 
on recruitment to cover the new atti
tudes. IT interviews concern many 
companies which deal in war prod
ucts, and this may be a major issue in 
recruitment this year. We must be
gin to debate this in IT. Our discus
sion this month will center on the 
Dow Chemical Company, which has 
precipitated demonstr·ations on our 
campus. H. D. Doan, the president of 
the company, will present his justifica
tion for Dow's products and policies. 
Art Himmelman, graduate student 
and freshman counselor, speaks about 
why he protested Dow's appearance 
here. We urge you to read both sides 
of this debate to prepare for the com
ing controversy. 

Again this month we present the 
rules for our planning contest. The 
time is right for the development of 
this area. It is finally gaining the 
constructive attention it deserves. In 
the January issue of Twin Citian mag
azine, a plan is proposed for a new 
type of multi-purpose park We were 
very happy to see city interest in
creasing but we hope that fresh ideas 
will come from the Universrty. Be
cause of our proximity to the river this 
development could provide an excel
lent way to link us with the surround
ing cormnunity. 

The usual trivia will be found in the 
usual places with the usual jokes in
cluded. You should find your spot in 
the comment in this issue for we have 
covered a wide spectrum, past and 
present, pro Dow or con. 

Diploma Or An 
Education? 

Have you ever thought about the 
purpose of the University? Several 
answers come to mind immediately: 
first, it is a place to get an education; 
second, it should serve the com
munity; third, it should expand man's 
knowledge through research and ex
perimentation. We, as students, are 

only directly concerned with the first 
possibility. For students trying to get 
an education, the administration sets 
up certain rules that we have to fol
low so that we can tell the inter
viewer, «Look, fve got a diploma. 
You can hire me now." These rules 
say that the student has done at least 
the minimal amount of work and he is 
qualified to do the job. Unfortunately, 
the university is also saying that you 
have to get the work done in four 
years. If it isn't done, the nasty old 
draft board will get you. For the IT 
student, this means averaging just 
under seventeen credits a quarter. 
This is a difficult chore. How many 
people do you know who will gradu
ate according to the book, that is com
pleting an the courses when they're 
supposed to. We believe there should 
be an optional 5 year program offered 
with no additional credits required, 
so that a student can spend five years 
in school without having to be wor
ried about being drafted when he has 
a few credits left to complete. The 
student would also be averaging just 
over 13 credits a quarter. Theoretical
ly, there would also be more time for 
the courses and grades and learning 
would be improved. 

The administration, in setting up re
quirements, also tells the student 
there is a maximum amount that he 
can learn. If anyone wants to get two 
degrees in two different colleges it is 
very difficult. There are a few cases of 
cooperation, such as that between 
Architecture and CLA, and Physics 
and the College of Education. Several 
of our staff members are interested in 
getting a degree in IT and a degree in 
CLA, yet they are frustrated by the 
general lack of cooperation. Would it 
be so difficult to set up a five year 
reciprocal program where the student 
could fulfill the regular engineering 
or science program and also pick up 
the required forty-five credits for a 
liberal arts degree? Presently, the 
student is hampered by red tape from 
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educating himself the way he desires. 
There should be no restrictions on a 
person who wishes to make himself 
more valuable. 

We believe that both of these pro
grams are of utmost importance and 
we strongly urge the students to speak 
out on this subject. Tech Commission 
should take a stand on this subject. 
During the Fall Quarter, we saw im
mediate action when they supported 
P-N, and we believe that there will 
again be favorable action if they sup
port the proposals. Both Dean Cheston 
and Dean Cartwright have indicated 
support for these proposals, and we 
hope that the rest of the faculty will 
do likewise. 

A Comeback 
In the past two issues of the Tech

nolog, editorials appeared in Log 
Line to ridicule IT Week and the 
students who put it on. The de
rision accorded this event is undue 
and unfair, especially in some of the 
areas where it was attacked. The 
Open House exhibit was anything but 
the disaster area which the Techno
log called it. Participating companies 
have found it an excellent way to ac
quaint students with wha~t they are 
doing. As for the caliber of some of 
the exhibits, over $20,000 of insurance 
had to be purchased for two of the ex-. 
hi bits alone last year. The parade 
could also be termed a success if con
sideration is taken of the limited size 
and $25 maximum cost placed on 
floats. Probably the greatest success 
of last year was when our Queen went 
on to become Queen of the Lakes. 

The Technolog chose to criticize 
these events for their lack of profes
sionalism. However, the criticism lev
eled at IT Week which warranted the 
most serious thought was when it was 
called a cherished tradi<tion with no 
intrinsic value; whose only worth lies 
in its hallowed heritage. This reac
tionary argument has no more mean-
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ing than saying Christmas should be 
abolished because it is only a histor
ical, symbolic, and treasured tradition. 
But a much more meaningful come
back to that criticism would be to give 
i~ts intrinsk value. IT Week is. the 
only big social function IT students 
oan call their own. It promotes our 
image to both the campus and the 
community. The image we seek to 
promote is this: a student in the In
stitute of Technology is a well-round
ed, interesHng person-not a tech
nically minded yet square, dull, and 
sex-starved walking computer, which 
is an image the Technolog would 
seemingly desire to promote. 

The reasons for having IT Week 
are then, hopefully summarized above. 
But to accomplish its ·aims, it needs 
the participation of the students, not 
just wHh verbal endorsements but in 
honest effort. The Technolog's state
ment that an engineering student does 
not have the organizational and crea
tive ability 1to plan his own funer-al 
seems like a challenge to prove the 
Technolog wrong. I only hope that 
the Technolog, supposedly a represen
tative publication of the Institute of 
Technology, will also choose to sup
port this event. 
Michael Thomas 
IT Week Chairman, 1968 

Letting The Axe 
Fall 

Apathy gets the blame for inertia 
of most of the inefficient and ineffec
tive organizations and events of our 
campus and ~the average student is 
portrayed as some sort of sloth be
cause he doesn'·t support the various 
s~tagnated institutions. Each student 
leader suffers his period of frustration 
in which he bewails the general 
apathy. Each believes ·that the av
erage student should support his 
group. We contend that ·there are 
some forms of apathy that are worth
while, like ignoring MSA. We could 

call this dynamic apathy. It picks. a 
useless group and totally ignores it. 
This can be a positive, affirmative 
action. Most students exercise their 
vote in institutions by abstaining. 
This is the best expression of opinion 
in the multiversity. The dead wood 
will s.hrivel and fall. 

The Florida Engineer, through a 
mixed metaphor in their December 
editorial, happily provided a descrip
tion of ·this dynamic apathy. They fin
ally recognize, accidentally, the power 
of active, alert apatthy. They call on 
students to «break away from the 
maelstrom that has apathy as its 
force." Getting caught in one of those 
s-torrms of apathy is murder. 

A Moral Here 
Somewhere 

The question of secret research on 
campus has many fine points of argu
ment which involve complex moral 
and operational arguments, and the 
president has appointed a committee 
to investigate the problem. Here in 
IT, however, we have seen it all 
solved in a simple, efficient Tech 
Commission resolution. President 
Moos has taken a stand against this 
type of research and in this issue 
Athelstan Spilhaus is against it, but 
the Commission cut through all the 
complex -arguments. They stand alone 
in ~that black and white world that IT 
students call pragmati·sm. There are 
no intricate questions here. By ig
noring the basic question of whether 
or not secret research has any place 
in ·an educational system, they have 
distilled the complex issue until it 
was a question of where irt was cheap
er for the government :to do the re
search. They believe tha-t as long as 
the names of students aren't released, 
the invasion of privacy is justified. 

While thousands are in a quandary 
about this debate, this hardy band of 
logicians has solved it all. Blessed 
are ~the simple. 
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Agriculture Cosmetics 

Animal Health 

Pharmaceuticals 

Fibers and Textiles Petroleum 

We make over 2,500 chemical products that various 
industries use to make better consumer products. 
There are 13,000 of us working together-1,500 in 
research alone. Whether you are interested in re
search, engineering, production or marketing we 
have work for you that will test your talents. You 
can progress in responsibility as fast as you 

Interview Date: February 28-29 

Plastics Automotive 

Water Treatment 

leather Foods 

demonstrate your capabilities. We are looking for 
people now who will be our management leaders in 
a few years. If you are ambitious, willing to work 
hard and are a graduate in an engineering disci
pline, we would like to talk with you-we could 
both benefit. Be sure to arrange an interview when 
our representative visits your campus. 

PHILADELPHIA, PENNSYLVANIA 19105 

February. 1968 
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When Athelstan Spilhaus left the 
University scene last Fall, his exit 
caused a bit of a sensation. In order 
to further explore these and other 
opinions and ideas, we traveled to 
New York City to interview Dr. Spil
haus. He was in New York for th.e 
134th annual meeting of the American 
Association for the advancement of 
science for which he gave the Dis
tinguished Lecture. Nat surprisingly 
he spoke about the experimental city. 

We interviewed Dr. Spilhatts in 
his romn on the thirteenth fioor of the 
New York Hilton. During the fifty 
minutes that were spent recording, 
we were interrupted seve1·al times by 
phone calls. Int-mediately after we 
left, the CBC was coming to do an 
interview. 

Athelstan Spilhatts is listed in 
American lVIen of Science as a meteor
ologist, oceanographer, and inventor 
of the bathythermograph. During 
World War II he was in Y enan Prov
ince in China where he taught the 
Chinese to relay weather information 
to the Navy. He was also director for 
two atomic tests in Nevada, and from 
1960-62 he was the United States sci
ence commissioner to the Seattle 
World's Fair. 
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Technolog: The field of oceanography 
appears to have been your main in
terest in science. Why did you get 
into this scientific area? 
Spilhaus: Well, I was in engineering 
and I was studying aeronautics and 
aerodynamics at MIT. After I got a 
fellowship there, I had taken ,all the 
courses so I took meteorology which 
\Vas a veTy ne\V:1 subject. This was 
back in the thirties. From meteor
ology it was a short step to the ocean. 
I had always liked to sail and had 
always liked the sea, so I drifted into 
oceanography at Woods Hole Ocean
ographic Institution in '34-'35. 

Technolog: Do you think man will 
ever be able to inhabit the undersea 
areas? 

Spilhaus: I think this is coming in 
the continental shelf areas very soon. 
People are already working down 
there and I think that very soon we 
will inhabit them frmn a point of view 
of living down there-for recreation, 
for oil drilling, or for mining. 

T echnolog: In the December 1964 
issue of the Bulletin of Atomic Scien
tists you wrote of the 1nany possibil
ities that the ocean offers, such as 
transportation, fresh water, self re-

newing mines, etc. But what do you 
think is the most immediate new use 
the general public will get out of the 
sea? 
Spilhaus: Recreation. Recreation will 
be the first industry. That sounds like 
a funny answer, but it's a tremendous 
industry. They estimate that the sport 
fisherman spends ten dollars a pound 
for the fish he catches. You asked 
about the general public; if you talk 
about industry of course, probably the 
most immediate thing is further ex
pansion of oil drilling underwater, and 
then mining and, of course, regular 
fishing. The business of fish farming 
will come much later. 
Technolog: In the same articles you 
spoke of the need for treaties con
trolling the use of the ocean. Is any
thing being done in this regard? 
Spilhaus: Yes, there have been sev
eral get-togethers concerning the law 
of the seas. In fact at this big AAAS 
meeting, there was a whole afternoon 
symposium on the question of the law 
of the sea. There is a bill in the 
Senate to have an international get
together sponsored by the U.N. to 
discuss the revision of the laws of the 
sea. These are all outcomes of my 
efforts to push in this direction. 
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Technolog: A bill was recently passed 
by Congress authorizing sea grant col
leges. What are these sea grant col
leges and the act that· authorized 
them? 
Spilhaus: I had the idea that we 
should have sea grant colleges when I 
was at Minnesota which is a land 
grant college. It occurred to me that 
we wanted sea grant colleges to pull 
the science of oceanography out of 
the research laboratories and apply it 
to the practical exploitation of the 
ocean. The act was signed by Presi
dent Johnson in November of 1966. 
It established a fund in the National 
Science Foundation so that colleges 
that want to concentrate on ocean en
gineering and aqua-culture instead of 
agriculture, if you like, can make ap
plication for grants to do this kind of 
work. The grants are not specifically 
for basic scientific work. They are for 
the work to exploit the resources of 
the sea. There will be a tremendous 
number of applications from colleges 
for sea grant projects and sea grant 
programs. So we think it will have a 
very big influence on the United 
States position in the peaceful uses of 
the sea. 
Technolog: Do you know if the Rus-
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sians or anyone else are dojng any
thing in this regard? 
Spilhaus: While the Russians are not 
ahead of us in oceanographic science, 
though they're pretty good at it, they 
have been ahead of us in fishing and 
the practical uses of the sea. We're 
ahead in the sea only militarily. In 
fishing we're about thirteenth in the 
world and our Merchant Marine is 
down the drain. So the purpose of the 
sea grant college is to correct this 
situation. 
Technolog: When you came to Min
nesota, you had to work with the 
system as it was. Now you are on the 
advisory board of Nova University in 
Florida and you are in a position to 
start a school without having to com
bat the old system. What changes and 
innovations are being made there? 
Spilhaus: Well, Nova is a very inter
esting experiment because it's a com
pletely new university, starting from 
scratch. We're starting from the top 
and building down. We're starting 
with very advanced doctoral work in 
certain fields. Then gradually as Nova 
grows, we'll move down to master's 
degree work and some day we'll get 
into undergraduate work. This is un
usual. Usually small junior colleges 
have aspirations to become four year 
colleges and the four year college adds 
the master's degree and gradually 
wants to become the full blown uni
versity. At Nova we're doing it the 
other way. We think that this will be 
a unique thing because the university 
won't have the pressures which are 
tremendous when you have a big un
dergraduate program. 
Technolog: You have a very prestigi
ous board of advisors, quite a bit of 
money to work with and the start of 
a well known faculty. You have listed 
some of the ·advantages the school 
will have over established ones. Are 
there any others? 
Spilhaus: I don't want to claim it will 
have great advantages over estab
lished ones. Many of our established 
universities are excellent. What I'm 
interested in, always, is having differ
ent schemes in education, experiment
ing, because none of us know the an
swer to the educational problem, 
"What is the best system?" It is a 
good thing if we can have good uni
versities running on different patterns. 
For instance, it's an excellent thing if 
we don't have all state supported or 
public universities in this country. 
Priyate universities are terribly im
portant because they have the free-

dom to do things the state university 
can't. Conversely, it would be bad if 
we had all private universities. So I 
really believe that a new university on 
a different pattern can show the way 
perhaps and other universities may 
pick up certain parts of its program if 
they prove successful. Now I would 
not believe in starting new universities 
where there are already well estab
lished institutions because we don't 
want to get too many universities in 
the country, particularly graduate 
schools. In fact there is a report 
coming out from the National Science 
Board which addresses itself to grad
uate education and comes out against 
the establishment of new graduate 
schools except in geogr·aphical areas 
where there aren't enough institutions 
and that of course is notably in the 
south of our country. Until recently, 
Florida was a state which was not 
well served in education but now it's 
coming up very fast. 
Technolog: What weaknesses do you 
expect for Nova to have? 
Spilhaus: You know, it's very difficult 
to say. The weaknesses at first of 
course when you're starting a place 
like that are that you don't get enough 
different disciplines so that you get 
the interplay of the disciplines. You 
see, it's an interesting thing in a uni
versity. A university can be too small 
to be really an intellectual critical 
mass; as a result people don't inter-act 
with each other. Then a university 
can grow too big so that logistics of 
getting across the street-or across 
the river and talking to someone be
comes a problem. But there is, I be
lieve, an optimum size where you're 
big enough to have a wonderful varied 
faculty and yet small enough so that 
the faculty knows each other and has 
the opportunity to talk to each other. 
So Nova's first weakness, and this 
would be in any school that's starting, 
will be not having enough variety; 
but that will be cured as time goes 
on. 
Technolog: What are your views on 
the liberal or well rounded education 
of engineers and scientists? 
Spilhaus: Well my views are perfect
ly standard views. I think that engi
neers and scientists should get a great 
deal of the humanities, liberal arts. 
The curriculum now-a-days does re
quire a certain minimum which is 
much more than it used to he. Engi
neers and scientists are getting a more 
liberal education. I'm also concerned 
about the other side of the coin. When 
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«We,re starting with advanced 
doctoral wark, then gradually as 
Nova grows, wei'll move down to 
masteJ1s degree work and some
day into undergraduate work. 

are we going to liberalize the educa
tion of the liberal arts students? 
Usually they're scientific illiterates 
and this is not their fault. It's agai~ 
the fault of the university because it's 
hard to ask a liberal arts student to 
take a co:urs~ in physics that is really 
the_ begmnmg course for physics 
maJors. He should have a different 
kind of course in science. And I'm 
quite convinced that we ought to give 
high quality courses, but courses 
which cover the gamut of science 
directed especially to the liberal art~ 
.student, and so that he can learn an 
appreciation of science, maybe not the 
details of scientific discoveries and re
search but at least the implications of 
those to society, because he's going to 
have to live in an increasingly scien
tific and technological world. This is 
what I call liberalizing the liberal arts 
program. In my job at the Franklin 
Institute I'm very wuch concerned in 
looking at science not as a thing of 
itself but as a part of our total culture 
just as painting, music, literature, and 
other things are part of our total cul
ture. 
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Technolog: A number of engineers 
and employers have said that it is im
possible to :ake a person out ofhigh 
school and m four years make him a 
useful and qualified engineer. How 
do you feel about that? 

Spilhaus: I think it depends upon 
:Vhat your definition of an engineer 
IS. At Minnesota when I first came 
we had a five year curriculum be~ 
cause we belived that in order to give 
enough of the broadening courses to 
a young man who is going to leave 
after ~is undergraduate degree and 
end his formal education then we 
~ho.ught we needed five years. There 
IS JUSt no question that the men we 
turned out in that period of time when 
we were on a five year curriculum 
were better rounded men than those 
who came out in four years. But in 
the end you can't buck societv. The 
Bach~lor' s degree is simply ~ thing 
that Is accepted in the United States 
that represents a label that says a fel
low has done four years. So that if 
you require a man to take five years 
~o ge~ the same label, you're penaliz
mg him. This was the reason that we 
at Minnesota went back to the four 
year t.hing. We had sort of hoped at 
one time that others would join us 
and that there would be a· move 
toward a five year engineering pro
gram. 

Technolog: The students at Minne
sota are now asking that there be an 
optional five year engineering pro
gram with basically the same require
ments as the four year plan. How 
would you feel about that? 

Spilhaus: You know, I think that's a 
fine idea. I'm interested that it orig
inated with the students, because this 
is a good thing. You see, we went as 
I said, back to the four year bec;use 
we thought we were penalizing the 
students by requiring them to ·take 
five years. But, I think, that if they 
themselves voluntarily want to stretch 
it over five years so they can get a 
more rounded education, this is a 
wonderful plan. And it has another 
feature, if a boy can afford to take a 
five year course, he isn't under this 
damnable pressure that there is in 
universities. I really don't know how 
to get around it but there is such 
competition, and such pressure. I 
think it's partly just the sign of our 
times, but it's partly the business that 
some Inembers of our faculty aren;t 
very well educated themselves and 
they're impressed with education. 

They think it's a grim, em·nest busi
nes~. Which of course it is. But they 
don t represent education as intel
lectual fun, as a kind of thing you 
carry on through your life. Your 
schooling is just the beginning of it, 
and I think if the student can take 
five years he'll have time to go and 
browse in the library; I never see a 
~tudent browsing anymore. They go 
m. They get an assignment, just look 
up what they have to do and out they 
go. I'm not blaming the student, it's 
the pressure of the times. Maybe I'm 
getting older, but I kind of have a 
nostalgic feeling fnr the more leisuTe
ly pursuit of learning. And it should 
be possible in this day and age when 
everybody's getting more leisure time, 
to have a more leisurely pursuit of 
learning. 

Technolog: In your farewell inter
view you said the University should 
decentralize "into the wonderful lands 
of Minnesota." You asked "Why not 
~ncourage the growth of an engineer
Ing college in Morris or in Roches~ 
ter?" Wouldn't this: tend to dilute the 
engineering program or other pro
grams involved? 

Spilhaus: But I'm not concerned 
about the engineering program, I'm 
co~cerned about the youngsters in 
Mmnesota. The program is not im
portant unless it serves the people. If 
the program is a little diluted and it 
reaches the people it otherwise 
couldn't reach at all, I would rather 
have them get a diluted program 
rather than none at all. Of course my 
m_ain criticism-! love the University 
of Minnesota; I had great fun there 
~or a long ti~e-but my main worry 
1~ that the Minneapolis campus is get
tmg way beyond the critical mass for 
decent communications, both between 
professors and students and so forth. 
The logistical problems are becoming 
the governi~g thing of the university. 
The poor kids schedule their classes 
not for what they want to study but 
for convenience so they can get be
tween lectures in the time available. 
This is not a very good way to choose 
courses. My criticism was that the 
administrators were not thinking of 
the students when they allowed the 
University to grow into this monstrous 
thing. And this is why I think decen
tralization is the only answer, in the 
long run. A university is just like a 
ci.ty. A city is exciting when it's just 
b1g enough to offer many choices, in-

(Continued on page 32) 
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Picking something up 
by blowing a stream of 
air down on it may 
seem rather round· 
about. But if you want 
to pick that somet·hing 
up without touching it, 
it turns out to be a 
most successful way. 

The something in question· is a 
paper-thin, eggshell-fragile slice of 
silicon destined for transistors. To 

. touch it is likely to contaminate it, 
and probably to break it Tweezers 
are extremely risky. Even a vacuum 

pickup is dangerous. 
And so the engi· 

neers ·at Western Elec
tric's Engineering Re· 
search Center invoked 
the Bernoulli principle 
and solved the prob, 
lem. They developed a 
pickup device that 

directs a thin stream of air down 
onto the slice. The air flows out 
across the slice and since it is mov
ing and th~ air below the slice is 
not, the pressure below is greater 
than the pressure above and the 
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Look man, I'm writing blind. I don't know who you 
are or what you want to hear. You don't know me. You 
are reading blind. It is like a very bad situation to try 
to communicate in. I am asking myself, what should I 
try to get across, what kind of information would you be 
willing to accept from someone labeled "protester?" I 
am going to try to explain a complex issue in terms that 
we both can acce,pt as meaningful, and if what I say 
sounds jive, stay with me, it is said in good faith. 

From my point of view there are three basic rationales 
being used by protesters: moralistic, student power, and 
revolutionary. There are, indeed, many others, but I 
think these three would be essential to understanding 
basic objections to Dow Chemical recruiting on campus. 

The moral argument is probably the easiest to under
stand, and .is also the most dominant theme. It rejects 
the very nature of what Dow is doing in its manufacture 
of napalm, that is creating methods of death and destruc;_ 
tion. The manufacture, the production of such chemical 
is wrong, it is evil, it is a moral outrage. Therefore if Dow 
Chemical is allowed to recruit students to develop such 
products, the students (by working on such a project), 
and the University (by providing the opportunity for 
Dow to recruit students) are involved in an immoral act. 
The fact that Dow's involvement in the manufacture of 
napalm represents only 1% of its total production of 
goods does not affect the argument in principle. The 
moralist would assert that it is not how much napalm, 
but simply the fact that it is being manufactured which 
makes the appearance of Dow contradictory to the aims 
of the University. From their point of view, the aims of 
the University revolve around the development of humani
tarian values and the preservation of life. 

The rationale used by many advocates of what has 
come to be called "student power" is at root a call for 
the extension of the democratic process. Basically the 
protester argues that it is not a question of whether or not 
Dow has the right to be on campus, but rather where does 
the power to decide that question reside. It is claimed 
the students do not have that power to decide, instead an 
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administration (in a republican fashion) retains that 
power. Indeed, the protester is usually willing to admit 
that even if the students had the power to decide the 
issue, a majority of students would advocate that com
panies like Dow be permitted to recruit. Nevertheless, 
the student power advocate argues that a decision on the 
question must be decided democratically, i.e., by the 
people who are immediately affected by the recruitment 
issue, and changes in student feeling (either pro or con), 
would be reflected in changes in policy through the exer
cise of power. 

Finally, there are protesters who are committed to revo
lutionary change and support movements of national 
liberation. For them the Dow issue represents an aspect 
ofthe struggle between revolution and counter-revolution. 
Dow, in its explicit and vital support of the United States' 
policy of counter-revolution, becomes a prime target as 
a contributor to the perpetuation of that policy. The 
arguments offered by revolutionaries, suggest many subtle 
and not so subtle differences of opinion on the justifica
tion for revolutionary change, but this is not our concern. 
It is enough to understand that some protesters see Dow 
as an enemy that must be stopped from continuing its 
supply of war material to the United States government. 
It is a serious fight against Dow, and if the University is 
complicit in providing Dow with an opportunity to re
cruit, the University then becomes a legitimate battle
ground. 

As I mentioned earlier, there are no doubt countless ob
jections that I have not raised. I have only tried to clarify 
some central themes, and my main intent was to point 
to the complexity of the issue. One last comment, how
ever, should be made to draw attention to a basic asser
tion of all the protesters. The involvement of the Uni
versity in the war making facility of this country is ex
plicit. That involvement must be questioned and from 
most of the protesters point of view, rejected as contra
dictory to the stated aims of the University. Indeed, the 
very existence of the University may some day depend on 
how it resolves such an issue. 
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A letter writer complained to a Chicago newspaper re
cently that the Dow Chemical Company was getting a 
million dollars worth of free publicity from anti-war 
protests on college campuses. 

This kind of publicity we don't need, for it fixes us in 
the public mind only as the company that makes napalm. 
There's a real risk, in fact, in the article that follows, for 
it adds more mileage to what has already been a grossly 
overexposed subject. But the risk is worth it if we can 
clear up a few of the issues in the controversy that seems 
to swirl about our company. 

Dow does make napalm under contract for the U.S. 
Government and has done so for about three years. We 
did not develop the product. Napalm was first developed 
in 1942 and has been used in warfare by many nations 
since that time. Dow was asked to bid on a contract for 
its production in 1965 when the Air Force developed a 
new formulation incorporating polystyrene as a principal 
ingredient. Dow is a leading producer of polystyrene, a 
plastic raw material. There have been other producers of 
napalm but Dow at present is the only producer. 

The contract has little economic significance to Dow. 
It amounted to less than one half of one per cent of total 
sales last year-in the range of $5 million-and an even 
smaller percentage of total profits. This year it will be in 
the range of one-fourth of one per cent and again a smaller 
percentage in profits. We are not a major defense con
tractor. All of our business to all branches of government 
comes to less than five per cent of sales. 

Why do we produce napalm? In simplest terms, we 
produce it because we feel that our company should pro
duce those items which our fighting men need in time of 
war when we have the ability to do so. 

A quarter of a century ago this answer would have 
satisfied just about anyone who asked this question. 
Today, however, it doesn't. Today we find ourselves ac
cused of being immoral because we produce this product 
for use in what some people consider an unjust war. 
We're told that to make a weapon because you're asked 
to do so by your Government puts you in precisely the 
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President of Dow Chemical Co. 

same position as the German industrialists who pleaded 
at the Nuremberg trials that they were "only following 
orders." 

And these are just a few of the milder charges in a 
barrage of protest that has included picketing of some of 
our plants and sales offices, boycotts against our products, 
thousands of letters of protest to the company and to in
dividuals within the company, and, most publicized of all, 
organized demonstrations on campuses across the nation 
which have ranged from peaceful protest to violence and 
physical obstruction of Dow job interviews. 

The central issue, of course, is the war in Vietnam. 
This is not a popular war. No one likes war, least of all 
the men who have the dirty and dangerous and heart
breaking job of having to fight it. All of the debate in the 
world about how we got there or how we get out is proper 
and right in its place, but it doesn't change the fact that 
we are there nor the fact that our men are there and need 
weapons to defend themselves. 

When Dow first began to face this protest movement, 
more than a year ago, our board of directors took another 
look at its original decision to make this product for our 
Government. We discussed at great length among our
selves the very serious charges and protests against us and 
finally resolved that there could be no other choice but to 
continue making this product. 

In recent weeks, since the increased publicity about 
campus protests against Dow, we've begun to hear from 
the men in Vietnam in letters that confirm our reason for 
this decision. A Congressional Medal of Honor winner 
has written, for instance, "war and killing is not at all 
pleasing to anyone. The infantry in Vietnam fights to win 
and stay alive. We need and are thankful for napalm." 

An Army enlisted man writes, "The war would not end 
if companies such as yours suddenly refused to manufac
ture napalm and other military supplies." 

Fourteen Gls signed a letter including this comment: 
"The effectiveness of napalm in saving U.S. lives is over
whelming." 

(Continued on page 30) 
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will a job with 
LTV Aerospace 

make you more exciting, 
sought after, 

healthy, wealt 

Why shouldn't you enjoy the good 
things of life when you're out to 
conquer the universe? Sound 
far fetched? It's not. 0 Your 
first job with LTV 
sets you on a path that 
lead you almost anywhe 
you want to go. 0 
Aerospace Corporat 
makes products, of 
0 The A-7- F-8- G 
Goat - MACV - L 

prime subcontract 
turals for the 7 4 7 
the SST. That's a 
Design, develop 
and production 
systems engineerin 
enormously dive 
capabilities. 0 At 
Aerospace those 
are being examined 
of the total envirn..--..Y>"""'"' 

space- in ocean sciences 
ground vehicles - missile s 

and wise? 

commercial aircraft, V/STOL- JLU.U.J.L'-'jLcJ., 

vehicular activity research and development. 

today's spheres of action at LTV 
Aerospace. They are the fron
tiers of tomorrow. 0 A repre
sentative of LTV Aerospace 
Corporation will visit your 

campus soon. Talk to him. 
Talk specifics about pro
grams, assignments, 
duties, salaries. Then, 
talk futures. Ask ques
tions about where your 
first job can take you. 
0 He'll have answers 
for you, and they 
won't be vague gen
eralities. He'll show 
you where LTV 

Aerospace Corpora
tion is heading in the 
total environmental ad

venture, and how you fit 
in. 0 You could find your

self getting pretty excited 
about it. And that's a darned 

good way to feel about your first 
0 See your Placement Office for 

erview date or write College Relations 
Aerospace Corporation, P. 0. Box 5907, 

Texas 75222. An equal opportunity employer. 

l-TV AER~SPAC:::E Cc.:>RP~RA'Tic;::)N 
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t osp ere for chie e ent 
If you are contemplating a career in 
aerospace, your next ten years are 
critical ones. The exposure you get 
to major projects, the caliber of your 
associates, the quality and availability 
of educational institutions for advanced 
study, and the recognition you get for 
personal achievements will all count 
heavily toward building your 
reputation and your income. 

At Convair you will find management 
sensitive to the importance of your 
personal development and you 
will work in an atmosphere of 
achievement side by side with some 
of the most capable people in our 
industry-the people who developed 
Atlas-Centaur and other space age 
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equipment and systems which are 
making headlines the world over. You 
will have access to four highly rated 
colleges and universities for advanced 
study. Your assignments will be 
selected from more than one hundred 
key study and development projects. 

A variety of outstanding career 
opportunities are yours at Convair 
in the following areas of concentration: 

aeronautical, electrical, electronic and 
mechanical engineering; engineering 
mechanics and engineering physics. 

Engineers will be assigned to 
the following areas: advanced systems, 
systems analysis, space sciences, life 
sciences, information sciences, 
scientific data processing, aero-

GENERAL CVNAMIC:S 
Convair Division 

San Diego, California 
An Equal Opportunity Employer 

ballistics, dynamics, thermodynamics, 
guidance, structures, mechanical 
design, electrical design, reliability, 
test engineering and materials 
research. 

See your placement officer to arrange 
a personal on-campus interview with 
our representatives, or write to 

Mr. J. J. Tannone, Supervisor, 
Professional Placement and Personnel, 
Convair Division of General Dynamics, 
5633 Kearny Villa Road, San Diego, 
California 92112. 
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1. All proposal entries will deal with the development of the Mississippi River Gorge area bounded by the lOth 
Avenue bridge upstream, the Dartmouth Avenue bridge downstream, and all the area below (in altitude), the 
level of the Washington Avenue Bridge, including the lower harbor area, the coal docks, the oil storage area, 
and the parking flats. 

2. In the entry, there should be included sketches of proposals, a map of the area, showing the layout of the 
proposal, and a report of 3000-4500 words in length explaining the proposal. 

3. The sketches and map must be neatly drawn and presentable, and the report should be neatly typed and 
double-spaced. 

4. The prize for the winning entry will be twenty-five (25) dollars. 

5. Proposals are due before 3:00 P.M. March 4, 1968. 

6. Proposals must be handed in in person in Room 2 Mechanical Engineering. 

7. The winning entry will be published in the April 1968 issue of the Minnesota Technolog. 

8. Competition is limited to the undergraduate students of the University of Minnesota. 

9. Staff members of the Minnesota Technolog are not eligible. 

10. All submitted proposals become the property of the Minnesota Technolog. 
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ady f r en ineerin h? 

h ck the fields of interest y u, 
and i esearch, h enix ill do th rest .. 

Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems for tran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

February, 1968 

r--------------------------, 
I Mr. Harley Petterson I 
I I 
1 AiResearch Manufacturing Company 1 
1 Division of The Garrett Corporation I 
1 402 S. 36th Street, Phoenix, Arizona 85034 I 
I I 
I Name I 
I I 
1 Home Address 1 

I I I City State Zip___ I 
1 College or university I 

: Degree: D BS D MS D PhD Graduation date__ I 
I I am interested in the field of: I am interested in this type of I 
1 0 Turbomachinery work: J 
I 0 Pneumatic, hydraulic, and 0 Preliminary design 1 

mechanical control systems 0 Mechanical design I 
I 0 Development 
J 0 Testing I 

L~-------------------------J 
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Sh II is a ir f s e rs-made from 
our thermoplastic rubber. 

5 II is a mil container-we were a 

pioneer in the all-plastic ones. 
5 ell is a st el islan -we are installing 

deepwater platforms for drilling and produc
ing offshore oil and gas. 

5 ell is a clear, clean count stream 
-aided by our non-polluting detergent mate
ria Is. 

Shell is a s ceca sule co trol-ener
gized by Shell's hydrazine catalyst. 

Shell is fo nth t le-ma de more 
plentiful by Shell's fertilizers. 

5 ell is mile e asoline-developed 
through Shell research. 

Sh II is a lace to uil a career 

Shell is an integrated research, engineer
ing, exploration and production, manufac
turing, transportation, marketing organiza
tion with diverse technical operations and 
business activities throughout the United 
States. To talented graduates in the 
scientific disciplines, engineering and 

business, Shell offers an unusual spectrum 
of career opportunities. Why not find out 
more about them by sending a resume to 
Manager, Recruitment Division, The Shell 
Companies, Department E, 50 West 50th 

Street, New York, New York I 0020. An 
Equal Opportunity Employer. 

THE SHELL COMPANIES~\ I f/d' 
Shell Oil Company /Shell Chemical Company 

Shell Development Company/Shell Pipe Line Corporation. 
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by engineering students graduate to Lockheed. Progress is a matter of 

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ... 

·otherworld ... upperworld ... and subworld projects. 0 We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ... 

consider our deep submergence vehicles, for example. And, just to show you our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. 0 for more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. L IC HE E 

.February, 1968 

Deep Submergence 
Rescue Vehicle 

Twister 
(Advanced land vehicles) 

MISSILES & SPACE COMPANY 
A GROUP DIVISION QF LOCKHEED AIRCRAFT CORPORATION 

Polaris 
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photos by Bob Monahan 
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This is a time in which people everywhere are re
examining traditions and value structures passed on to 
them by previous generations. This reexamination is 
nowhere more intense than in the scientific and tech
nological c:ommunity. 

The scientist and the engineer play an ever expanding 
role in society simply because of the professional com
petence they can bring to bear on the problems of so
ciety. Since no technological advance is without social 
consequences, it becomes increasingly necessary that 
scientists and engineers be aware of the rationale and 
techniques of the social sciences. Events of the past 
several decades offer ample evidence that science and 
technology are not morally neutral. Social philosophers 
are cognizant of this and exhort us to pay more attention 
to the human element as we pursue our professional 
tasks. 

For the student of science and engineering there is an 
added ingredient: the reevaluation of the role of the 
student in the university. Student activists have been 
moderately successful in ridding the American campuses 
of the student apathy so characteristic of the 1950's. It is 
exceedingly proper for students to reexamine their role 
in the university and to reject the mantle of docility. 
Particularly in the area of student services, that is book 
stores, uni~n facilities, placement and counselling offices, 
housing, etc., student voices should be heard. There are 
many areas of campus life to which it is neither wise nor 
appropriate for students to address themselves. Faculty 
hiring and retention is one of these areas. However, in 
those areas which we on the faculty admit we do not 
play an exclusive role, student voices must be heard lest 
vve fashion the university to suit the needs of the hypo
thetical student who does not exist. 

Assistant Dean Cartwright and I welcome the oppor
tunity to meet with you to discuss your views in those 
areas of legitimate student concern. I hope that there 
will be an increasing student interest in student organiza
tions so that student views can be transmitted more ef
fectively to faculty and administration. 
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Dean Cheston has been at the University since 1953, and he 
served as associate chairman of the School of Physics from 
1960-63. He has wide interests which range from music to 
urban affairs. 

The new dean (below) is being shown the progress being 
made in the Space Science Center, of which he is still 
chairman. 
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66 Unless You're Ambitious, Flexible, Creati\'e, lmaginati\'e, etcG '' 
If you rebel at the idea of being dropped into a pro= 

fessional slot, you're our kind of person. 
We need competent, imaginative, flexible individ

uals. Because we're that kind of company. We 
encourage our people to take risks, to find novel
even off-beat-approaches to 
technical, managerial and 
marketing problems. We 
believe that only a bold, 
creative staff can con
tribute to the continued 
growth of a corporation 
that is already bold and 
creative. 

Maybe that's why Chemical Week 
magazine, in awarding us the Kirk
patrick Award for Management 
Achievement, titled the arti
cle "Portrait of a Win-
ner." And wrote 
"Keys to Celanese 
Corporation's vic
tory: an alert, ag
gressive manage
mentteam, explicit 
planning and well
defined roles." 

February. 1968 

If you have a professional degree in chemistry, 
chemical, mechanical or industrial engineering, 
physics or marketing, Celanese has a lot to offer you. 

Frankly, we also expect a lot. But 
the rewards are based on perform

ance. Not on how old you are or 
long you've been with us. By 

the same token, we do not have 
formal training programs. We 
do have a very deep interest 
in giving you as much respon

sibility, and in pushing you 
along just as fast and far 

as you can go. 
If this sounds 

good to you, discuss 
us with your faculty 
and placement of
ficer. And see our 

representative when 
he is on your campus. 

Or write to: John B. 
Kuhn, Manager of University Recruit
ment, Celanese Corporation, 522 
Fifth Avenue, New York, N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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Soma say we specialize in power ID .. IS 

power for propulsion .. IS 1m power for 
auxiliary systems .. IS .. power for aircraft, 
missiles and space vehicles ~~ .. IS power for 
marine and industrial applications &I ~~ ~~ 
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... I ' -I I. 
It might be said, instead, that we specialize in people, for 
we believe that people are a most 
important reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MECHANICAL • AERONAUTICAL • ELECTRICAL 
• CHEMICAL 6 CIVIL o MARINE • INDUSTRIAL 
ENGINEERING 6 PHYSICS • CHEMISTRY 6 METALLURGY 
0 CERAMICS o MATHEMATICS 6 STATISTICS 
0 COMPUTER SCIENCE 6 ENGINEERING SCIENCE 
e ENGINEERING MECHANICSs 

And we could be the big reason for your success. Consult 
your college placement officer-or write Mr. William L. 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

ir ra 
CONNECTICUT OPERATIONS EAST HARTFORD. CONNECTICUT 

An Equal Opportunity Employer 
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(Continued from page 17) 

Protesters argue, however, that napalm is an immoral 
product in and of itself and that it is used indiscriminately 
against civilians in Vietnam. Many protest leaders will 
readily admit, in fact, that Dow has become a focal point 
of protest because of the emotions that can be aroused by 
napalm. 

Secretary of Defense Robert S. McNamara has said of 
these charges in a recent letter to Dow, "The implication 
that napalm is used indiscriminately in Vietnam is not 
true. General Earle G. Wheeler, chairman of the Joint 
Chiefs, has said publicly that napalm is a military neces
sity. It answers a specific military need in certain com
bat situations peculiar to the type of warfare practiced by 
the Vietcong. 

"Gen. Wheeler has also pointed out that the precautions 
we take against injury by this weapon to noncombatants 
are as painstaking as we can make them without ham
stringing our military operations. By contrast, the Viet
cong has repeatedly carried on terror and murder cam
paigns directed against innocent civilians." 

Other sources, including combat veterans of Vietnam 
in their letters to us and in conversations with our people, 
add further confirmation to what General Wheeler has 
said. 

But what of the argument that we are no different from 
the German industrialists who "just followed orders?" 

We reject this argument on several points. First, we re
ject the validity of comparing our present form of govern
ment with Hitler's Nazi Germany. In our mind, our Gov
ernment is still representative of and responsive to the 
will of the people. 

Further, we as a company have made a moral judgment 
on the long-range goals of our Government and we sup
port these. We may not agree as individuals with every 
decision of every military or Governmental leader but we 
regard these leaders as men trying honestly and relentless
ly to find the best possible solutions to very, very complex 
international problems. As long as we so regard them, we 
would find it impossible not to support them. This is not 
saying as the critics imply that we will follow blindly and 
without fail no matter where our Government leads us. 
While I think it highly improbable under our form of 
government, should despotic leaders attempt to lead our 
nation away from its historic national purposes, we would 
cease to support the Government. But 1 can foresee this 
happening only if through resort to anarchy we prevent 
the functioning of democratic processes. 

Our critics ask if we are willing to stand judgment for 
our choice to support our Government if history should 
prove this wrong. Our answer is yes. 

On the related issue of campus recruiting we feel that 
we have the right and the responsibility to meet on campus 
with students who want to discuss job opportunities with 
our company representatives. This is no sinister activity 
but rather a routine function provided at most colleges for 
the mutual benefit of students and business which allows 
large and small businesses an equal chance to make them
selves available to interested students. 

When college officials request us to postpone or cancel 
recruiting visits, of course, we do so. We have found, 
however, that college officials in general have been ex-
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tremely helpful and cooperative despite the problems 
which have arisen on various campuses. 

Has Dow been hurt by the various kinds of protest? 
This is difficult to answer without qualification. We can 
detect no effect on our sales, for example. And early in 
the recruiting season our number of interviews was up 
sharply. These are still running ahead of a year ago. We 
can detect no decline in the quality of students with whom 
we conduct interviews. And while we have had some 
stockholders sell their Dow stock in protest to our stand 
on this issue, we can't really gauge the effect in this area. 

Yet in the minds of some people we are becoming the 
company that produces napalm rather than a highly diver
sified company producing more than 800 products basic 
to all other industries and ranging from measles vaccine 
to brake fluids and antifreezes. There may be outstanding 
businessmen or scientists of the future who have been lost 
to Dow because of deep personal feelings on this matter or 
simply because somehow they were deprived of the chance 
to talk to our representative. From a long-range view
point we could be hurt in many ways. 

We point this out not in a plea for sympathy but as a 
simple fact. Certainly no problem we face now and in the 
future can compare to the problems faced by the men who 
are fighting this war and by their families. 

But there may also be in this situation both for Dow and 
for business in general some very real opportunities. One 
of these may be a start toward more meaningful dialogue 
between business and the campus and other groups who 
have joined in this protest. 

Basically the debate over Vietnam, as long as it remains 
peaceful and honest debate, is a healthy thing. And many 
of the questions being asked are pertinent questions which 
business must ask itself. Business should and must be 
willing to discuss some of these questions with the campus 
and intellectual community which has raised them-dis
cuss them not in the emotional atmosphere of demonstra
tions and confrontations but under conditions which will 
allow a true dialogue. 

Equally important, however, is the challenge to Dow 
and the business world to focus attention and action on an 
issue far more vital than Vietnam. That issue is peace it
self, the lasting peace that man has sought throughout his
tory. Such a lasting peace can be achieved only when we 
find solutions to such basic world problems as hunger and 
disease and lack of economic opportunity. 

These are things that Dow is working on right now
things on which we spend vastly more time and money and 
effort than we spend on the production of napalm. We 
intend to continue making napalm because we feel that so 
long as the United States is sending men to war, it is un
thinkable that we would not supply the materials they 
need. But we also intend to continue to direct our talents 
and efforts toward that better tomorrow for all mankind 
that can build lasting peace. 

This we feel is the real challenge of business that calls 
for the kind of dedication and zeal and concern for man
kind that is being manifested in much of this campus 
protest. We firmly believe that the young men and women 
truly concerned about doing something to build a better 
world rather than just talking about it are in the vast 
majority. We intend to make every effort to convince them 
that the business world offers one of the best opportunities 
to do that job effectively. [] 
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Well, here are a few things you can do: 

Plan and design data communications networks. 

Engineer microwave relay, telemetry and switching 
systems. 

Advise and consult on total communications systems. 

Advance your education-at our 18-month work-study 
course at Bell Telephone laboratories, or our data 
communications school at Cooperstown, N.Y., or one 
of many colleges we send men to for advanced study. 

Anticipate and plan the future of communications. 

The opportunities for working with a Bell Telephone 
Company are endless, and challenging ... and now! 

You will work with the scientists and engineers at Bell 
Telephone Laboratories and Western Electric Company 

designing, installing and maintaining advanced communica
tions services for government, industry and home customers 
in the area served by your local company. 

You will be given immediate responsibility with a chance to 
prove your potential early. And from then on you'll have every 
opportunity to advance your career as rapidly as you can. 

You may work with the Telephone Company in your home 
area or with any one of the other 21 Bell System Companies 
in other parts of the country. 

If you'd like to be in the forefront of rapidly developing 
communications changes and innovations, call or write: 

Personnel Manager, College Employment 
American Telephone & Telegraph Company 
195 Broadway, Room 2116A 
New York, New York 10007 
Phone: Area Code 212 · 393-3687 

or contact your local Bell Telephone Company. 



"It should be possible in this day and age) when everybody's getting 

more leisure time) to have a 1nore leisurely pursuit of learning." 

(Continued from page 14) 
tellectual and otherwise, business 
choices, face to face confrontations 
between people. That's what a city is 
for. But when a city gets too big it 
suffers from this dreadful stench, con
gestion, dirt which makes people flee 
the city. A university is the same way. 
As I said, if it's too small, you don't 
have the requisite number of choices, 
all the intellectual stimulation by in
teraction. But if it gets too big, just 
the getting around, the crowds, the 
masses of people detract from its in
tellectual excellence. 
Technolog: In the same interview you 
made a reference to m_oving library 
material elech·onically. Afterwards 
some officials wondered about the cost 
and practicality of such a plan. Could 
you explain what you had in mind'? 
Spilhaus: There are always officials 
who find out all the reasons why you 
can't do anything. The university, to 
me, is a place where experimentation 
should take place. I'm not at all con
cerned with the cost of doing some
thing brand new. I'm very concerned 
with doing something obsolete. The 
so-called 'iVilson Library is just an 
old fashioned library, and any money 
spent on that is an effort to cover up 
a basic mistake that was made when 
they went across the river, which 
causes difficulties for the sh1dent. If 
they would spend a great deal of 
money even in an attempt to see how 
you could have electronic data re
trieval, the way they are studying up 
at MIT, then the money would be well 
spent because it's contributing to the 
future. That's what a university's 
business is. A university's business is 
not to live in the past; my criticism of 
Minnesota was never an intellectual 
one but a logistical one. I think that 
if a university with all the talents it 
has, can't run its housekeeping better 
without having all the noise and con
gestion and so forth that the students 
and faculty are subjected to, then 
they really can't be called intellec
tual leaders. It was curious to me 
that, when I started with the experi
nlental city project which basically 
aims at dispersal of overgrown mass
es, the university is not dispersing its 
overgrovvn masses. It is still concen-
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trated and still growing. I think it's 
important to stress this-I think you'll 
find that in the next year or so, or 
maybe even it has happened now, the 
university administration will prob
ably say "Ah·ight, the campus in ]\![in
neapolis will not grow any more than 
this-." They're already building a 
complete curriculum in Saint Paul. 
I think inevitably they'll go out into 
the state. It's going to happen wheth
er they know it or not. 

Technolog: 'iVhat is your position 
on schools accepting contracts for 
secret research? 
Spilhaus: I'm against it. But I'm 
against it not for all these silly rea
sons that the lunatic fringe of stu
dents has been protesting against. 
There is nothing immoral, to me, 
about doing work for the CIA. The 
CIA is an important part of our de
fense and there is nothing wrong 
about doing the work. The reason 
I'm against doing secret research in 
the university is that I believe the 
university's business is to do research 
and to teach. And the best way to 
do research and teach students is to 
do it both together, to use research 
for teaching and to use teachers for 
research, get the whole thing in a 
ball of wax, don't separate it into 
research and don't separate it into 
teaching. And for this reason secret 
research is not suitable research for 
a university, because you can't involve 
students. A university forgets that its 
whole obligation is toward students. 
If it takes secret research just because 
there is a dollar sign attached to it, 
and the man can't publish it what is 
the good of doing it in a university. 
It was for this reason that I wa's one 
of the instigators of the North Star 
Research Institute which was a not
for-profit research institute separated 
from the university; that place could 
take secret research and would. It's 
quite appropriate because it isn't ded
icated to the instruction of students. 
So then the university could take the 
non-secret research and the secret stuff 
could be done in the associated not-for
profit research laboratory. When we 
originally planned North Star, we ori
ginally wanted to plan it as an inde
pendent not-for-profit research lab 

with some of the university's officials 
and regents on its board so it would sit 
in between the university and indus
trial laboratories. It would take the 
kind of research that indus,try didn't 
want because they couldn't see a prod
uct coming out of it, and the kind of 
research the universities couldn~t take 
or shouldn't take because it didn't in
volve students. But when it got or
ganized, somehow in the shuffling 
around in the power plays of indi
viduals they managed to get it also 
run by the regents of the university 
so that in a way it isn't truly inde
pendent. I think that this is perhaps 
a pity. It would be much better for 
North Star to be independent, and 
then if it took work for the CIA you 
wouldn't have some of this criticism 
such as occurred at Pem1sylvania. 
Technolog: When the furor arose at 
Minnesota about the seoret research, 
it was apparently in regard to the 
police department. Was there, in 
your knowledge, ever any secret re
search work in IT? 
Spilhaus: We never had any secret 
research in the Institute of T echnol
ogy which would be the natural p-lace 
for it, because I simply didn't take 
secret research. When I first got there, 
there was some secret research---'some 
rocket propellant work going on, but 
we gradually drifted out of that. The 
police department is the kind of thing 
that I don't think is essential in a 
university. At Minnesota, we had an 
excellent police department, but it 
wasn't a faculty. If we'd had a de
partment of police science with pro
fessors in it that would be one thing, 
but a police department in a univer
sity should do the minimum necessary 
to do the internal policing of the uni
versity. I think that our police depart
nlent became the tail that wagged the 
dog perhaps, although there were ex
cellent people in it. It is too bad 
when a university becomes: a sort of 
state to itself and not part of the total 
community. I don't see why college 
students should be subject to a differ
ent set of laws, than the correspond
ing people that don't happen to be in 
college and are in the same city. I 
mean universities can be overprotec
tive to them. As far as I'm concerned, 
students should be subject to the laws 
like anybody else. I don't know why 
one needs such separate police de
partments and things and why they 
can't be totally integrated. 
Technolog: What do you think was 

MINNESOTA TECHNOLOG 



it t tti 

The designer of this six-wheel diesel locomotive 
truck frame did ... that's why he chose cast-steel. 

Using smooth fillets and fairings possible 
only with casting, he eliminated stress concen
tration caused by the corners and angles of 
wrought structures. To keep weight low without 
sacrificing strength, he varied section thick
ness, concentrating steel at the points of maxi
mum stress. 

And with cast-steel he got substantial sav
ings in the bargain. One-piece construction 
eliminated assembly costs. Holes, slots and 
channels were cast-in directly. With the 

r 

greater dimensional control inherent in casting, 
finishing costs on the 8 x 18 foot frame were cut 
to a minimum ... Compare this with the tedious 
assembly, machining and finishing work that 
goes into a welded or bolted structure. 

Want to know more about cast-steel? We're 
offering individual students free subscriptions 
to our quarterly pub I ication "CASTEEL." ... 

Clubs and other groups can obtain a sound 
film "Engineering Flexibility." Just write 
Steel Founders· Society of America, West
view Towers, 21010 Center Ridge Road, 
Rocky River, Ohio 44116. 

STEEL FOUNDERS' SOCJ:ETY OF AMEBJ:CA 

February, 1968 

Cast-Steel 
r Engineerinnl-
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"Even if we build fifty cztzes of a quarter of a million each, 
we'd still only take care of the increase in population." 

your greatest accomplishment while 
at Minnesota? 
Spilhaus: It's very hard to talk about 
one's own accomplishments, but I 
think my greatest accomplishment was 
raising the whoJe stature of science 
and engineering art the university. I 
think there's no question that during 
my time it came from being fairly 
standard good engineering to one of 
the really top places in the country. 
It's not all even of course, but 
our Chemical Engineering department 
was recognized a:s one of the tops in 
the whole country and this is in com
parison with the Hrarvards and so 
forth. This is something I can't say 
was my accomplishment, but it hap
pened during my time and I take 
great pride in it. It's a question of 
picking people, and in Chemical En
gineering I picked the man who 
pulled us up to the heights and I 
picked other people who gave engi
neering a new look 
Technolog: A number of people have 
criticized the experimental city proj
ect because it doesn't include sociolo
gists? Is this true? 
Spilhaus: No, it's not true. It includes 
sociologists, but it doesn't include bad 
sociologists, and it doesn't include the 
kind of sociologists who are always 
just studying and not willing to do 
anything about people's problems. 
We want activists in the experimen
tal city program. We have many so
ciologists involved in it. We're very 
much interested in involving sociolo
gists, but you must always remember 
that sociologists have a little bit of 
that "not invented here" attitude. 
They've been studying urban situa
tions. That's their business. But 
they've never done a darn thing about 
:it and I suppose they're a little miffed 
that a practical-kind-of-an-engineer
ing-type shows the way to do some
thing about the darn cities. We want 
the sociologists and we want them 
very badly, but they've got to do 
something about it. Sociologists tell 
me, "Well you can't move people." 
That's nonsense. Governments move 
people all the time. They move people 
in war. They move people when they 
condemn land for highways. They 
move people when they clear slums. 
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They move people the other way 
when they build cheap housing. 
They're moving people into the cities. 
They're moving people all the time, 
and always with the excuse that it's 
for their own good. And so if we 
build experimental cities, we can 
consider moving people by attract
ing them out of the old cities and 
into the new. Sociology is sort of like 
a kid that hasn't quite grown up yet. 
Like any emerging science and an 
important one, like psychiatry was 
some years ago, it was always re
garded as a sort of a funny thing. 
I think sociology will grow up, but it 
has got to grow up by doing some
thing and nort just studying what 
doom faces us and predicting it. We 
need social engineers, people who 
know sociology and people who know 
engineering in its broadest sense, be
cause the big people problems of to
day are people engineering problems. 
Technolog: In the January 23, 1967 
issue of Technology Week, you wrote 
about the experimental city. One 
of your points regarding an experi
ment was that if something went 
wrong, it had to have the ability to 
be turned off. How could you turn 
off the experimental city if something 
went wrong? 
Spilhaus: Well, you don't turn it off 
but you build all the buildings so 
they can be taken down; if you build 
a building that becon1es obsolete, you 
disassemble it and put up a new 
one. You view a city, not as a monu
ment in concrete that can be de
stroyed only by a hall hanging from 
the end of a crane, but you build a 
city with the concept of a living thing 
that must adapt itself to people's de
sires and offer them as many choices 
as possible. If, as time goes on, they 
don't select one choice of some public 
building that you put up, take it 
down, try again. That's the nature 
of an experiment. The architects who 
believe they can prejudge what peo
ple want have made terrible mistakes. 
We go at the experimental dty by 
saying nobody, including ourselves, 
knows what people want. This is the 
reason for conducting an experiment. 
Technolog: How will you control 
such things as city government, so 

that the restricting laws and taxes of 
today' s cities will not be pas,sed? Con
trolling city government might be 
considered a had term, but . . . 
Spilhaus: No, it's not a bad term, and 
you'll find that many of the people, 
sociologists and lawyers, will say that 
if you really have a centrally man
aged city, that this is anti-democratic, 
because what preserves our democ
racy is those millions of little juris
dictions right down to the PTA level 
that constitute the management of the 
city. Well they also cause the mess 
tha·t causes the disorganization of the 
city because you have so many juris
dictions, all operating at cross pur
poses. But you can: envisage a city 
as just a very big hotel. A hotel where 
industry, people, and everybody rents 
rooms and space. This great big Hil
ton, with its shops and transporta-

. tion and its restaurants, and every
thing is a kind of a miniature city. It's 
run by a corporation. I'm staying 
here. I don'rt happen to own stock 
in the Hilton corporation. I can't vote 
the management out. I don't feel that 
my personal liber.ty is taken away 
because I can't vote the management 
out. I would run a city that way. I 
would run a city as a huge, quasi
public, quasi-private corporation. 
Many of the services of the city I 
would contract out on a performance 
basis, like cleaning the streets. If they 
don't clean them, they don't get their 
profit, fire them. That's the way to 
run a city. 
Technolog: You have said that the 
experimental city is being talked to 
death, because people are more con
cerned with what is wrong with the 
plan. What objections do these peo
ple have and are they valid? 
Spilhaus: I did say that there was a 
danger of it being talked to death. 
They have all these workshops and 
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things and I have now been able to 
see the outcome of some of the work
shops and some of the papers that 
have come out on communications in 
the experimental city, some things on 
transportation and on the handling 
of wastes have been very good papers, 
When you get ~to the more ephemeral 
things like the management of the 
city, the people who have studied 
management ,and political science and 
these sort of things are so immersed 
in the older systems that they can't 
quite take the jump to the con
cept of an entirely different, new kind 
of management. A lot of papers talk 
about the historical development of 
management as it is today. Well, this 
doesn't interest me, because it is an 
historical development of what is a 
gross failure. Our cities are grossly 
mismanaged. What we should be 
talking about is how we can make 
an entirely new kind of management, 
both acceptable to the people and 
workable as a corporation. This is 
what I meant. When anyone comes 
up with an imaginative idea there are 
always people who love to point out 
all the reasons why it can't be done. 
That is what I mean by talking it to 
death instead of saying "This is a 
great idea. It's very difficult to do, 
there are challenges, but how do we 
go about doing it." 
Technolog: How long do you think it 
will be before any vis,ible action will 
be taken? 
Spilhaus: Well, I think the crucial 
step is the next step in the experi
mental city. After this year of sort 
of examining the project and project 
definition, the crucial step is whether 
we will be able to raise, from govern
ment and private sources, anywhere 
from two to five million dollars for 
next year. If we can't raise that kind 
of money then the second step doesn't 

"I think that engineers 
and scientists should get a 
great deal of the humanities 
and liberal arts." 
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go forward as, fas1t as it should and 
,the thing stands a chance of sort of 
dying. The third step, of course, will 
be many millions of dollars. As the 
thing builds up it will involve a sum 
of money of about four billion by the 
time it's built and occupied. This has 
,to grow out of this litde start and 
mushroom very fast, because if it 
doesn't mushroom fast there is no use 
in doing it. It's an urgent project, and 
it should be done quickly. In fact I'm 
now suggesting that what we need is 
fifty experiments, one in each of our 
states. Even if we build fifty cities of 
a quarter of a million people each and 
built them in four years which is a 
much shorter time than we're allow
ing the experimental city, we'd S'till 
only take care of the increase in pop
ulation. We wouldn't even be doing 
anything with fifty such cities to drain 
off the surplus population of the old 
cities. The problem is an immense 
one. It's really a national experimen
tal cities project. The effort in Min
nesota is the starting point. 
Technolog: What do you think the 
chances are of getting the necessary 
money? 
Spilhaus: All of these things hinge on 
where the United States is going to 
bet its blue chips, and we don't have 
many blue chips to bet right now, 
because we're involved in Vietnam. 
The United States has already com
miUed itself to a kind of expensive 
space program. The actual building 
of one experimental city could cost 
about what it costs to run the space 
program for a year. Now it's a matter 
of your choice or mine, whether we 
think it's more important to us to 
experiment with novel ways of urban 
living on earth or whether we want 
to shoot people to the moon. I think 
space research is terribly important, 
but I don't think it's as urgent as the 

city problem on earth. If Vietnam 
gets over, we may really have there
sources, to tackle this problem in a 
very large way. We should really 
have a Manhattan Project on urban 
living, on the dispersal of cities. 
Technolog: You are now the head 
of the Franklin Institute. l1t is prob
ably best known for its «push button" 
museum'. VVhat do you plan for it? 
Spilhaus: I don't plan a revolution. 
The Franklin Institute is a venerable 
institution. 600,000 kids: go through 
there every year. It excites me be
cause it is really a very intriguing 
part of total education. You see there 
is education in institutions of learn
ing. That's the grim kind of thing 
that goes on in school. Then there's 
this voluntary kind of education, 
where you've gort to, as Barnum said, 
by putting on a good show, get the 
people in the tent, make them come 
voluntarily. I think the role of mus
eums, of art galleries, of public li
braries and so forth in the future is 
to contribute to the total educational 
picture by offering ~things which are 
still learning but are fun learnings. 
We must communicate to the kids 
the idea that learning and intellectual 
activities are a form of reoreation. 
This is the thing that's hard to do in 
schools, because schools have to fol
low a curriculum and so forth. In 
museums we can pick a particularly 
exciting episode in the story of 
science; d:mmatize it and excite the 
child about that particular thing 
which may give him more of a stim
ulus to go back to the dull routine 
of learning the curriculum. This is 
what I like about the museum. 
There'll be changes, but they'll be in 
the direction of making the teaching 
museum part of the total educational 
system, not competitive with the 
schools but complementary. [] 

"When are we going to 
liberalize the education of 
the liberal arts students? Us
ually they)re scientific illiter
ates.)) 
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SYMBOL DEPLETION 

We've almost lost a good word, and we hate to see it go. 

The movie industry may feel the same way about words such as colossal, 
gigantic, sensational and history-making. They're good words- good sym
bols. But they've been overused, and we tend to pay them little heed. Their 
effectiveness as symbols is being depleted. 

One of our own problems is with the word "opportunity." It's suffering sym
bol depletion, too. It's passed over with scant notice in an advertisement. 
It's been used too much and too loosely. 

This bothers us because we still like to talk about opportunity. A position 
at Collins holds great potential. Potential for involvement in designing 
and producing some of the most important communication systems in 
the world. Potential for progressive advancement in responsibility and 
income. Unsurpassed potential for pride-in-product. 

That's opportunity. 

And we wish we could use the word more often. 

Collins representatives will visit your campus this year. Contact your 
College Placement Office for details. 

COMMUNICATION I COMPUTATION I CONTROL 

An equal opportunity employer. 
COLLINS 

COLLINS RADIO COMPANY I DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bang'kok • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington 
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17th-Century Space Flight. 
Cyrano de Bergerac's science fiction 
fantasy about a box propelled into space 
by rockets carne close to fact. Before the 
end of this decade, Apollo and LM will 
indeed be thrust to the moon by rockets, 
guided by A C Electronics guidance and 
navigation systems. 

Navigation, Second-Century B.C. 
Hipparchus's second-century astrolabe 
was used for celestial navigation until the 

mid-18th century. Today, ships still depend 
on stars for guidance ... through such so

phisticated help as AC Electronics' computer
ized Ships' Self-Contained Navigation System. 

Turtle vs. Eagle. In 1776, the American 
"Turtle" attacked the British flagship 
"Eagle" in the first wartime submarine 
action in history. Today, AC Electronics 
contributes to both the defensive and the 
scientific role of the submarine ... with 
guidance components aboard our Polaris 
fleet, and with its own 
undersea research vessel. 

Leonardo's Tank. Leonardo da Vinci was one of 
the first to envision the use of tanks in warfare. 
Contributing to the advanced state-of-the-art in tanks, 
today, is AC Electronics, with a computerized fire
control system for military land vehicles. 

Guidance Gets a Lift. Otto Lilienthal, 19th-century 
German glider, proved that the future of flight lay 

in man's ability to guide the aircraft. Tomorrow's 
superjets will be guided inertially ... by 

systems like AC Electronics' Carousel IV, 
chosen for the Boeing 7 4 7. 

At AC Electronics we believe every 
great achievement starts with an idea. That's 

why we put a premium on creativity, and 
foster it through such innovations as our Career 

Acceleration Program which lets you learn as you work. 
Ask your college placement officer about a General 

Motors/ AC on-campus interview. Or write: Mr. R. W. 
Schroeder, Dir. of Professional AC ELECTRONICS 

and Scientific Employment, AC 
Electronics Division, Milwaukee, 

Wisconsin 53201. 
An Equal Opportunity Employer 

MAS![R NAVIGATORS THROUGH liME AHDSPACE MARK Of lXCUlEHCE 
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To combat the trend 

toward iss Cover-ups 

we present the latest 

1n computer art: 
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Be frustrated. As only a participant can be. D We'll give you every opportunity to participate. To 
stretch your mind. To struggle with a problem until you get mad. Until you solve it. And get the 
credit you deserve. D We don't promise the world. Or the moon. Just the satisfaction of using your 
talents. Day after day. D Whether you're in research and development, marketing, refining, 
planning and engineering, or administration. D Your pencils are waiting. D That's what we prom
ise. If it's enough, write our Recruiting Coordinator, American Oil Company, Dept. 3aN, ~.!~ 

~~~~~ 910 South Michigan Avenue, Chicago, Illinois 60680. AMERICAN on .. COMPANY AMERICAN 

February, 1968 
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Photos by Marlin Rekow 

With great pleasure we 
present Sharie Anderson, 
a five-foot seven-inch na
tural blond. A junior in 
secondary education, 
Sharie is majoring in math 
and minoring in art - at 
least this is what she 
claims. Actually, we think 
she is majoring in extracur
ricular activities. Sharie 
belongs to Delta Gamma 
Sorority, is a Y-teen advis
or at Roosevelt High 
School, and is a member of 
the U-YWCA cabinet. 

When Sharie finds a free 
moment, she enjoys listen
ing to music (she is really 
a stereo nut), biking, 
watching hockey or foot
ball, and drawing. Knit
ting is hardly a hobby for 
Sharie-it' s more like an 
obsession. 

This versatile beauty was 
not our discovery. Triangle 
Fraternity crowned her 
Miss Calculation las't Feb
ruary and sponsored her in 
Engineers' Day. But even 
if we can't claim her as our 
find, we'd be happy to bor
row her as a Valentine. 

MINNESOTA T:ECHNOLOG 



February. 1968 41 



~'I never feel like a rookie'' 
"Sure it's my first year with B&W, but I've been too 

busy to think about that. I've been working in my field 
all along, and the training sort of blends right in." 

If Randy Trost sounds like a B&W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
ing faster. Sales were $560 million last year. Up 17 
per cent. 

That's how it's been from the beginning. We started 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Trost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7371. 

In the meantime, be on the lookout for the B&W 
recruiter when he visits your campus. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York, New York 10017. 

Babcock& ilcox 



CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Tethnical Papers have served stu
dents, educators, and professionals with distinction. 
Iii Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

·February, 1968 

111 Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Ill Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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Storms of protest swept into our office last month 
after we declared our intention of seeking the Harold 
Stassen Perennial Loser Trophy. Everybody seems to 
have a favorite for this distinction, with the overwhelm
ing majority going to Richard Nixo~n. We don't know 
how we overlooked this obvious candidate. If we had 
realized the quality of the losers availability we would
not have undertaken the quest for the brass. 
.. Some think it should go for the longest continuous 
attempt at a seemingly endless task, such as Dennis 
Wadley's attempt to graduate, but the purest ideals of 
the award demand that the winner be an actual loser 
in competition. Wadley's only foe was old age. None 
of the campus candidates can match the grandeur of 
losing totally on the national political scene as did 
the namesake of the trophy. 

Even though we can't be the best loser in the coun
try, you have to admit that we do our best. Anyone 
with the nerve to read all of this month's Log's Log 
at one sitting, in the presence of a staff member, will 
be awarded an official North Central Airlines air si·ck
ness bag. Don't be too quick to jump at this chance. 
You haven't yet seen what follows. 

etter 
I have been reading the real magazines recently, 

and it looks to me like these here guys Ho Chi Minh 
and Brezhnev are up to no good. I hate to make this 
acid editorial sound bad, but I think its time you knew 
the truth. I think they're BAD GUY'S! 

First of all, this Minh guy has said all kinds of nasty 
things about LBJ, who we all know is a good guy. 
Anybody who says bad things about good guys is a 
bad guy, unless the good guy isn't really a good guy 
but is a bad guy and has said all kinds of bad things 
about a bad guy who is really a good guy. 

We once thought that Minh was a good guy, when he 
threw out the· French, who were bad guys. But later 
on, Ho Chi told us, he was really a bad guy, but had 
pretended he was a good guy so he could fake out the 
bad guys and be president or whatever the importanest 
man in North Vietnam is called. So anyway, now that 
you see he is really a bad guy you can all be real mean 
to him. I figure if we bomb him and shoot at him he 
will be sad and maybe he'll be sorry he is a bad guy. 

This Brezhnev guy is also mean because he also 
says lots of bad things about LBJ and he says nice 
things about Ho Chi who is really a bad guy but who 
Brezhnev thinks is a good guy. This means that Brezh
nev is really a bad guy. We know that Brezhnev is a 
bad guy because he is a Columnist. 

All Columnists are bad guys, unless they are really 
good guys in disguise, like Herbie Philbrick, who just 
p~eten~ they are bad guys so that the really bad guys 
w1ll thmk they're good bad guys and will let them do 
all kinds of bad things except that they always get 
arrested. I learned this from watching television, 
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which is really not a wasteland if you don't let your 
mind get warped and cheer for the guys in the black 
hats instead of the guys in the white hats which is 
when they take you away. 

Anyway, I think that we should realize that some 
people are bad guys and we should realize that. I 
hope that you don't like these guys because you will 
probably be called a bad guy by the John Birch Society 
who pretend to be good guys but are really bad guys 
because they are too good. So I hope I have opened 
your eyes to the menace of Column ism and I hope that 
you all stay good guys because then I won't have to 
write an acid editorial about how bad you really are. 

e' 
Have you ever wondered what kind of demoniacal 

mind is behind the room scheduling system we suf
fer with here at the U? There is a madman somewhere 
who enjoys the classroom switch game. His favorite 
time is winter when he can experience his greatest 
thrill, changing classes from bank to bank. Crossing 
the river in the cold has been helped by the busses 
and the covered bridge but is still only slightly more 
desirable than eating ground glass on a Coffman Un
ion hot dog. This strange little creature shivers with 
anticipation when he thinks of students who have 
carefully planned their program with their classes close 
together who wi II now have to catch the bus twice a 
day. Each time he gets to write out one of those lit
tle cards saying "Alchemy 3 now meets in Blegan 
130," he gleefully thinks of the bundled figures trudg
ing across the river. 

It must require great skill to anticipate what areas 
students use to group their classes so one can find a 
building on the other side of campus to which one can 
transfer the class. The switch to the St. Paul campus 
is always one of the greatest achievements in the 
career of a classroom planner. It's not often that this 
kind of change can be made, but if he accomplishes 
it he can gain a nationwide reputation among admin
istrative officials. The ultimate goal in the life of a 
scheduling man at the U is the unkindest switch of all, 
the transfer of a class to the Duluth campus. This 
beautiful maneuver still lies ahead for our clever staff. 

We talked to our friend Charley Boorman the other 
day in the office after he had witnessed his first Tech 
Commission meeting. It seems that a news special 
had pre-empted the normal afternoon showing of Love 
of Life and he was wandering around the Architecture 
Building looking for a card game. He accidentally 
entered the meeting and, because nobody had ever 
seen him before, they thought he was a member. Be
fore we could restrain him he started to tell us about 
the function. 
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''You shoulda seen the guys in that meeting. About 
fifteen of them with fourteen slide rules. That other 
guy musta been in math. Before I could escape they 
hit me with three reams of trash; minutes, agendas 
and I don't know what else. Then for an hour they 
had either committee reports or the appointment of 
new committees for every damned thing that came 
up. I made the mistake of asking what time it was 
'cause I didn't want to miss the fugitive. Immediately 
they formed a Clock Committee to go look at the 
Dean's timepiece. They were to report at the next 
meeting after finding out if the faculty approved of 
them investigating the clock. They'll probably find 
out that the professors won't give them the time of 
day." 

"Just as I was almost dead from boredom they 
reached new business. By this time half of the mem
bers had escaped to eat dinner. They talked about 
awards for teaching assistants. I told them that they 
should give the winners a nice necktie party, but they 
didn't appreciate my slashing wit. I told them that 
finding a good teaching assistant in IT was harder than 
finding a perfect 36 in your math class and they just 
asked me to leave. I was about to anyway since the 
guy in front taking, notes was starting to mouth off 
about ROTC. What a grouo! To think that I missed 
the beginning of McHale's Navy for that!" 

fJf luck 
As a public service our Log's Log reporting staff 

decided to delve into another controversial campus 
issue. This month we sought information on the grow
ing of pot on campus. The rumors of marijuana being 
grown in the area led us to interview Sigmun G. Melon
chevsky, who is head landscaping and plant develop
ment engineer for the University grounds maintenance 
department. We met Mr. Melonchevsky in the mainten
ance garage where he occupies a desk. 
Log: Mr. Melonchevsky. 
Mel: Call me Sig. 
Log: Sig, we've heard rumors of grass being grown 

around the U. What do you know about it? 
Sig: Grass? I know everything about it. We cut the 

stuff all summer. Bluegrass, Bermuda, all types. 
Why ... . 

Log: But .. . 
Sig: We cut so much grass that we have to make 

games in order to keep from being bored to death. 
Our favorite is buzzing classrooms when the 
windows are open. 

Log: But ... 
Sig: George, there, holds the record. He ran by an 

Appleby Hall basement window during an English 
class ten times in one hour. How about that? 

Log: But we don't mean that type of grass. We mean 
pot, marijuana. 

Sig: Never heard of it. 
Log: Never? 
Sig: Nope. We run into some strange plants but I 

never heard of that one. The wierdest one I ever 
saw was last year at the Big Ten Gardeners Con
vention in Iowa. These guys had a plant that 
grew wild around there that thev dried and 
smoked. Those Iowa gardeners really showed us 
a good time. Some of those discussion groups 
where they tried that stuff went on for hours. 

Log: lt. uh, sounds like a fine time. 
Sig: Oh, it was a great trip, that one to Iowa. 
Log: Did you find out what the plant was? 
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Sig: No, but this guy is sending me some seeds. I 
hope the U doesn't mind my growing a little here. 
It won't take much room. 

Log: Well, thanks Sig. We hardly know what to say. 
Sig: I'm sorry I didn't know anything about this campus 

problem of yours about pots or whatever it was. 
Come back again if there's anything I can help 
you with. Maybe you want some nice poppies? 

0 
As a special reward for those who have made it 

this far through Log's Log we are presenting this treat. 
We are leaving out one whole obnoxious sentence. 

---------. Wasn't that refreshing? After 
that respite you should be ready to jump right into 
the rest of our trivia. Brace yourself for the worst is 
yet to come. 

Feb. 16-31 
16~Gopher basketball team defeats U High faculty 

in close battle. 
19-Zoologist discovers ten-toed sloth in Vincent 

Hall, playing cards. 
22-Washington's Birthday-In Memoriam Cheap 

Joe vows not to squeeze quarters today. 
24-Bookstore sells a text for less than eight dol

lars, irate professors picket. 
26-Scott Hall crowd stages panty raid on Centen

nial Hall. 
27-Longfellow's Birthday-ChemE write~ ~em~r

ial ode about IT called ''By the shmrng b1g 
C waters." 

29'-Yes, it's leap year. Watch that coed in your 
physics class carefully. 

Mar 1-15 
1-"What ever happened to Student Power?" Day. 
3-Rare Chinese bamboo disease strikes slide 

rules, IT classes canceled. 
5-Dow Chemical Chorus releases new record, 

HI don't want to set the world on fire. I just 
want to start a flame in a few parts." 

7-IT faculty gathers under the spreading Cheston 
tree. 

9-Melvin Farnsworth invents purse with slide 
rule sheath for IT coeds. 

11-Apathy Day-Don't take anyone to lunch. 
13-West bank travel agency advertises great 

spring break trip. 
15-Coffman Union food service begins use of 

computer programming methods to plan menu, 
"garbage in, garbage out." 

This column has been chosen for showing overseas 
by the Armed Services Network. No, not for U. S. 
troops. It was shown recently on Hill 485, a~d 137 
nauseated Viet Cong surrendered. The only t~mg t~e 
Pentagon fears is that the Geneva Convention wall 
reconvene to discuss this new inhumanity. Our lead
ers in Viet Nam are not afraid, however. General 
Westmoreland was quoted as saying, "All's fair in 
loe:'s Log and war." 

We had to tum down the requests bv engineers to 
drop reprints of our last issue on the forester's Day 
celebration. Perhaps we're just getting soft, but we 
felt that some mercy must be shown. 
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USAF SRAM. New U.S. Air Force short
range attack missile, now being designed 
and developed by Boeing, is a supersonic 
air-to-ground missile with nuclear capabil
ity. Boeing also will serve as system inte
gration and test contractor. 
NASA Apollo I Saturn V. America's moon 
rocket will carry three astronauts to the moon 
and return them to earth. Boeing builds 7.5 
million -pound-thrust first stage booster, sup
ports NASA in other phases of the program. 
Boeing 747. New superjet (model shown 
above) is the largest airplane ever designed 
for commercial service. It will carry more 
than 350 passengers at faster speeds than 
today's jetliners, ushering in a new era in 
jet transportation. 

NASA Lunar Orbiter. Designed and built by 
Boeing, the Lunar Orbiter was the first U.S. 
spacecraft to orbit the moon, to photograph 
earth from the moon and to photograph the 
far side of the moon. All five Orbiter launches 
resulted in successful missions. 
Boeing 737. Newest and smallest Boeing 
jetliner. the 737 is the world's most advanced 
short-range jet. It will cruise at 580 mph, 
and operate quietly and efficiently from 
close-in airports of smaller communities. 
USN Hydrofoil Gunboat "Tucumcari". De
signed and being built by Boeing, this sea
craft will be first of its kind for U.S. Navy. 
Powered by water jet it is capable of speeds 
in excess of 40 knots. Other features include 
drooped or anhedral foils, designed for high 
speed turns. 

U.S. Supersonic Transport. Boeing has won 
the design competition for America's super
sonic transport. The Boeing design features 
a variable-sweep wing. titanium structure 
and other new concepts and innov13tions. 
CH-47C Chinook Helicopter. Boeing's new
est U.S. Army helicopter is in flight test at 
Vertol Division near Philadelphia. Other 
Boeing/Vertol helicopters are serving with 
U.S. Army, Navy and Marine Corps. 
USAF Minuteman II. Compact. quick-firing 
Minuteman missiles are stored in blast..: 
resistant underground silos ready for launch
ing. Boeing is weapon system integrator on 
Minuteman program. 

pportunity has many faces at Boeing a 

Shown above are some of the challenging aerospace programs at Boeing that 
can provide you with a dynamic career growth environment. 

You may begin your career in applied research, design, test, manufacturing, 
service or facilities engineering, or computer technology. You may become 
part of a Boeing program-in-being, or be assigned to a pioneering new project. 

Further, if you desire an advanced degree and qualify, Boeing will help you 
financially with its Graduate Study Program at leading universities near 
company facilities. 

See your college placement office or write directly to: Mr. T. J. Johnston, 
The Boeing Company, P.O. Box 3707, Seattle, Washington 98124. Boeing is 
an equal opportunity employer. 

DIVISIONS: Commercial Airplane • Missile & Information Systems • Space • Vertol • Wichita • Also. Boeing Scientific Research Laboratories 
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It's NCR, and this is not the only surprise you may get if 
you take a closer look at NCR. 

We're a company alive with new ideas, research, de
velopment. A year never passes without NCR increasing its 
investment in research. We have hundreds of engineers, 
chemists, and physicists exploring their own ideas for the 
company that's willing to wait and let them do it. 

Take a closer look and you'll see that NCR makes com
puters, electronic accounting systems, highly sophisticated 
solid-state communications systems for space and defense 
applications, and you'll see that even our good old cash reg
isters have become advanced information machines for 
businessmen. 

In a list of "emerging ideas of 1966," Business Manage
ment magazine credits NCR with two out of seven: pioneer
ing in laser technology for recording data, and development 
of our new PCMI microform system that puts the Bible on 
a projector slide. 

When you start looking, look closely at NCR. NCR can sur
prise you; maybe you have some surprises for u~. Write to 
T. F. Wade, Executive and Professional Placement, NCR, 
Dayton, Ohio 45409. 

An Equal Opportunity Employer. ® 
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The -w-orld 
is full of 

~illin people: 

Some~illin to "W"Ork~ 

The rest "W"illing to let themG 
(Robert Frost) 

At Whirlpool, all our engineers are willing and able to 
make their own significant contributions. That's be
cause they take their work seriously .... Whether it's 
assisting in the development of food, water and waste 
management systems for NASA or helping housewives 
get their dishes cleaner. 

Whirlpool is where innovation is seldom uttered, but 
always seen ... where motivation is part of our way 
of life ... where preparation for the future is daily 
routine. 

Sign up today and come in to see us ... the working 
is fine. 

An equal opportunity employer 
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THE T AXONOMETRIC FUNCTION-

A MA THEMATICALLY DERIVED LANGUAGE 

ORTHOGONY: CORRELATION TO 

THE KINGDOM CATEGORIES 

PREMISE: EVERYTHING MUST BE 

CORRELATED TO SPACE COORDINATES 

IN ORDER TO EXIST 

I E I 
PH NE: 825--1047 

) 
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t 

by Ken Greer 

-vilitas et crudus semper eternam 

-he who laughs last didn't get it. 

Two gardeners were working on the 
'White House lawn, picking up scraps 
of paper by stabbing them with a steel
tipped stick. A sudden gust of wind 
blew a piece through a White House 
window, and one gardener raced in 
after it. 

Returning a few minutes later, he 
told his co-worker disgustedly: "I was 
too late. He had already signed the 
damned thing." 

11!1 @ @ 

There was this fellow who went to a 
psychiatrist. 
"Doctor," he says. "There's something 
wrong with me." 
"Oh?" says the doctor. "What." 
"I'm dead." 
"Dead?" 
"Dead. Been dead a long time." 
The doctor thought a bit. <'You know, 
dead people don't bleed." 
"Izzat right?" 
"Thafs right. When the heart stops, 
there is no pressure to cause bleed
ing." 
Suddenly, the doctor leaned over and 
jabbed a pin into the fellow's thumb. 
A drop of blood oozed out. 
The fellow looked up. "See, Doctor. 
Dead people do bleed." 

A pink elephant, a green rat and a 
yellow snake walked into a bar. 
''You're a little early," said the bar
keep, "Murphy isn't here yet." 

The reason for Mona Lisa's sly smile 
has never been resolved, but the latest 
conjecture is that she has just dis
covered that she is not pregnant. 

e e 11!1 

A young lady's definition of "like" 
and "love": "If I likes 'em I lets 'em 
but if I loves 'em I helps 'em." 
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A certain Big Time Operator came 
home one evening and raved about 
his new secreta1y. She was so efficient 
and good looking besides. 
"Really a doll," he said. 
His little daughter spoke up, "Does 
she close her eyes when you lay her 
down, daddy?" 

@ @ @ 

Going to a party with your wife is like 
going on a hunting tlip with a game 
warden. 

Then there was the janitor who 
worked in the girls' dorm and was en
trusted with a pass-key to every room 
in the building. The following week 
the dean ran across him and asked, 
"Why didn't you come around Friday 
for your pay, John?" 

"What! Do I get wages, too?" 
11!1 o e 

Have you heard about the LT. coed 
they call turnpike because there isn't 
a curve in sight? 

11!1 ® 11!1 

Cop: "Wha f re you doing on the 
streets at this hour?" 
Drunk: ''I'm going to a lecture." 
Cop: "You won't find any lectures 
around here at 3 a.m." 
Drunk: "Wanna bet? Follow me 
home!" 

Then there was the band leader 
who spent all week working on a new 
arrangement and then discovered that 
his wife wasn't going out of town after 
all. 

They had just emerged from the 
Stork Club and the boy signaled to 
the doorman for a cab. 

"No," said the pretty thing firmly, 
"let's walk. I'm much too tired to go 
home in a taxi with you!" 

The bank robbers arrived just be
fore closing and promptly ordered the 
few remaining depositors, the tellers, 
clerks and guard to disrobe and lie 
face down, behind the counter. One 
nervous blonde pulled off her clothes 
and lay down on the floor facing up
wards. "Turn over, Maybelle," whis
pered the girl lying beside her, "this 
is a stick-up, not an office party." 

® ® ® 

We agree that money can't buy love. 
But it can put you in a very pleasant 
bargaining position. 

@ @ @ 

An American resident in China remon
strated her houseboy for taking 
her linen into her bedroom without 
knocking. 
"That all light, Missy," said the native. 
"Every time come, looksee through 
keyhole. Nothing on, no come in." 

G G e 

Sara: "Joe proposed to me last night 
and I'm sore at him." 
Susie: "What makes you so mad?" 
Sara: "You ought to have heard what 
he proposed." 

A low neckline is about the only thing 
a man will approve of and look down 
on at the same time. · 

e e e 

Definition of a nervous guy: A man 
with a wife, a girl friend, and a note 
at the bank-all a month past due. 

e e e 

The apple of a man's eye is usually a 
half -peeled peach. 

e e e 

vVoman to dentist: "I don't know 
what's worse, having a baby or getting 
a tooth pulled." 

Dentist: "Make up your mind, lady, 
I've got to know which way to tilt this 
chair." 

He gazed upon her classy chassis 
And murmered with a sigh, 
Why can't you belong to me 
And not some other guy. 

He longed to lay his loving hand 
Upon each classic curve 
But it seemed he couldn't quite, 
Gather up the nerve. 

He knew she was beyond the price 
He could afford to pay. 
Some other guy would get to ride, 
This convertible coupe. 
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offers you a challenging civilian career with: 

B The world's foremost and largest engineering organization 
in the construction field, pioneering new and advanced engineering 
practices and concepts • 

• An organization whose work spans virtually the entire 
range of modern engineering, including comprehensive planning 
for development of water and related land resources of entire 
river basins; design and construction of multi-unit, multi-purpose, 
integrated systems that encompass navigation, flood control and 
major drainage, hydroelectric power generation, municipal and in
dustrial water supply, irrigation, water quality control, beach ero
sion control and hurricane protection, water-oriented recreation, 
preservation and enhancement of fish, wildlife, and natural beauty 
values; and planning, design, and construction of complicated, ad
vanced-concept military structures such as the Nike-X anti-missile 
system, launch facilities and bases for the intercontinental ballistic 
missiles, airfields, housing, schools, laboratories, and nuclear power 
facilities. In addition are the allied fields of cartography, geodesy, 
mathematics and engineer intelligence • 

• An organization that recognizes each engineer as an in
dividual, providing well-rounded career development programs 
with on-the-job training; courses at government expense in colleges, 
universities, and seminars as necessary to assure steady progression 
to top professional and managerial levels; encouragement and as
sistance in attaining professional registration and recognition; and 
em opportunity to win national and international awards • 

• An organization with offices and projects in nearly every one 
of the 50 States and in many foreign countries that encourages 
employees to further their development by accepting new and chal
lenging assignments • 

• An organization which provides excellent rates of pay with 
liberal fringe benefits, including generous retirement annuity, com
plete health and life insurance coverage, paid vacation leave, 
military training leave with pay, generous sick leave; and special 
pay awards for outstanding performance and suggestions that im
prove operating efficiency. 

If you're thinking this is all too good to ·be true, you're wrong! 
All of the above is available to you in a civilian engineer career 
with the U. S. Army Corps of Engineers. If you are interested, you 
can get further information from the Chief of Engineers, Department 
of the Army, Washington, D. C. 20315. 

AN EQUAL OPPORTUNITY EMPLOYER 

WRITE FOR AN ILLUSTRATED BROCHURE 11VOUR CAREER liD 
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e ot the 
little po d 

If you are looking for the opportunity that can only 
be offered by a large corporation . . . one that wnl 
offer you an interesting position now and not three 
to five years from now ... investigate what Auto
matic Electric has to offer! 

Automatic Electric is the telephone company that 
stresses youth and the development of new ideas in 
electronic systems. Our project groups are small be
cause we want to avoid that "little frog in a big 
pond" feeling. 

We have positions for you in applied research, 
design, development and manufacturing, if you're a 
degree candidate in any of the following fields: 

Mechanical Engineering 
Electrical Engineering 
Industrial Engineering 
Chemical Engineering 

Physics 
Mathematics 
Computer Science 

Find out how you can take a dip in one of our exciting 

u're loo in 

little "ponds" . . . have a talk with the man from 
Automatic Electric. He'll also tell you about our 
educational program, with tuition paid when you 
attend graduate classes at one of the many colleges 
in our area. Or, you may enroll at one of the courses 
we hold on our own premises to earn credit toward 
an advanced degree. 

See your placement director to arrange a personal 
interview, or write to James G. Cobban, Manager, 
Professional Employment, Automatic Electric 
Company, Northlake, Illinois 60164. 

SUBSIDIARY OF GENERAL TELEPHONE & ELECTRONICS 

an equal opportunity employer 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also: 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

e OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G CO PA y 
2642 UNIVERSITY A VENUE 646-2641 ST. PAUL, MINN. 55114 
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One of the outstanding properties 
of Malleable Iron Castings 
Ductility is a property which provides Malleable iron with a vital safety margin for parts 
under stress. 

A special heat conversion process transforms the material from brittle "white iron" 
to a tough, ductile metal with 10-18% elongation in two inches for ferritic grades, 2-10% 
for pearlitic malleables. Ductility is important for two reasons: 

1. It guards against sudden failure of a 
material. Under a static overload, a ductile 
part will deform gradually, giving visual 
evidence that failure is occuring. Impact 
will create sudden deformation, but un
less the overload is far above anticipated 
levels, the part will stay in one piece. 

The faith which engineers place in 
Malleable castings for shock applications 
is typified by the bridge rail posts pic
tured at the right. More than 30 states 
now specify Malleable for these posts 
because tests show the material can 
absorb greater impact than lightweight 
metals. 

MALLEABLE FOUNDERS SOCIETY " UNION COMMERCE BUILDING 
CLEVELAND, OHIO 44115 

ould you like to Travel With Charlie? 

Visit T ai-Pan? 

Catch 22? 

Walk Up the Down Staircase? 

2. A ductile material can be formed in 
presses, and Malleable castings are com· 
momly punched, roll threaded, joined to 
other parts, or otherwise formed to meet 
design requirements. 

A well-known application is the Malleable 
differential housing on an automobile. 
On many cars steel tubes are rammed 
into each of the side ports of the Malleable 
differential housing to create the axle 
housing. The Malleable expands slightly 
to accept the tubes •.. then holds them 
rigidly for the life of the automobile. 
Despite the anticipated road jolts, the 
only joining operation is a small puddle 
weld to maintain alignment of the tubes. 

All this and more on the new paperback shelf at the 

We will order any paperback we don't have in stock 
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Top grades as a kid, to get into college® 
Then the matter of survival through 
four or five years of engineering study® 

oon, with luck, the battle will be wone 
A full-fledged engineer 
has been created, 

ready 
to 

serve 

the boss! 

AND HE HAD BETTER BE READY FOR YOU. Bosses 
who think like caricatures lack the capacity to run important 
operations that call for the brightest operating talent that a 
stepped-up educational system turns out. The new talent that 
may or may not choose to make itself available takes a care
ful look at the carrots being offered. 

Once we decide we like that bright new talent-and we 
decided that quite a while ago-it becomes necessary to put 
up with their demands. Aside from the expected attrac
tive package of salary, benefits, and advancement plan, the 
ones we have chosen to chase often demand in addition an 
opportunity to try their newer and subtler ways of thought 
against old problems. As it happens, we need this type badly, 
because we have plenty of stubborn old problems, plenty of 
financial incentive to crack them, and a very stable platform 
for launching new ventures that take a little while to pay off. 
(The latter must not be underrated as an attraction.) 

Sweeping generalizations arc no more rcliahlc for the 

Class of 1968 than for the boys of '38. Not all '68's finest 
engineering minds disclaim knowledge of how to handle a 
screwdriver nor shun empiricism. We offer excellent carrots, 
along with money, to engineers with a knack for making 
things work even when they can't explain why. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester, N.Y. 14650 

We seek mechanical, chemical, industrial, and electrical 
engineers. In Rochester, N.Y., we make photographic and 
non-photographic products. In Kingsport, Tenn., our 
Tennessee Eastman Company makes fibers, plastics, 
and industrial chemicals. In Longview, Tex., our 
Texas Eastman Company does petrochemistry, 
and in Columbia, S. C., our Carolina East-
man Company has a new fibers plant. 
Everywhere we otTer equal opportu
nity to all and geographical stability 
to those who want it. 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society B ~ e 

Uke beautiful cities 
A technical career at General Electric can put 
you in the position to help beautify our cities. 

Inquisitive minds in research and advance 
development at G.E. are evolving many concepts 
to give our cities a clean, all-electric look. 
Design engineers are translating concepts into 
components and systems, while manufacturing 
engineers are developing the methods and machines 
that bring designs into being as useful products. 

Technical marketing specialists are working with 
electric utilities and city planners to give 
mushrooming urban landscapes like Phoenix, 
Atlanta and Chicago, a bright, all-electric face. 

Urban living has already begun to change as a 
result of the contributions made by General 
Electric engineers and scientists, contributions 
like air and water purification systems, underground 
power equipment to preserve nature's beauty, 
all-electric heating facilities, rapid-transit 
systems, and a hundred more. 

You can help develop new products and concepts, 
new facilities, processes, and manufacturing 
systems, or new applications and markets in 
your technical career with General Electric. 
For more information write: D. E. Irwin, 
Section 699-20, Schenectady, New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





Jobs that just ight change the world. 

Save lives with the company whose 
portable EKG Miniscope goes to the 
scene of a heart emergency, saves hours 
when seconds are precious. We need 
more people to help us develop sophis
ticated medical equipment ranging from 
devices that automatically monitor a pa
tient's condition to ultrasonic cleaners. 

These graduates needed: Electrical Engi
neering, Mechanical Engineering, Physi
cal Sciences, Business & Management 
Sciences. 

Teach kids who must learn tive 
times as much as kids did forty years 
ago. Westinghouse has just created a 
new company to explore teaching prob
lems, devise new methods, machines 
and systems to help students learn 
more than students ever learned before 
-and learn it better. We want the bright
est people around-and even for them 
it won't be easy. 

These graduates needed: Electrical Eng i
neering, Industrial Management, Com
puter Sciences, Social Sciences, Mathe
matics, Educational Psychology. 

Join the underground movement 
and help beautify America. Westinghouse 
underground distribution equipment in 
places like Seattle and Dallas has put 
wires out of sight so people can enjoy the 
scenery again. Westinghouse is working 
on ideas that will change the face of the 
American City. We're after a pretty spe
cial kind of person to help us. 

These graduates needed: Physical Sci
ences, Electrical Engineering, Mechanical 
Engineering, Civil Engineering & Indus
trial Engineering. 

Work with computers with the 
company that automates industry's most 
complicated processes. Westinghouse 
Prodac computer control can start, stop, 
track, control things in steel mills and 
complete chemical plants. Now Westing
house is being asked to tackle more of 
the critical processes in industry. We're 
looking for the most creative tacklers we 
can find. 

These graduates needed: Industrial Man
agement, Computer Sciences, Electrical 
Engineering, Mechanical Engineering, In
dustrial Engineering, Business & Liberal 
Arts. 

Explore the ocean floor with the 
company that's going down to 20,000 feet. 
The latest addition to Westinghouse's 
fleet of submersibles is a vehicle that will 
help us dive deeper and probably dis
cover more than any other company in 
oceanography. We'd like to discover tal
ented people who want to come along. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Sci
ence, Marine Engineering, Ocean Engi
neering & Science. 

Clean up the air with the company 
that is taking the fumes out of power 
generation. Westinghouse built the first 
nuclear generating plant. We need more 
people to help us fight air pollution by 
building the largest, most advanced nu
clear power stations in the world. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, In
dustrial Engineering, Industrial Tech
nology, Chemical Engineering, Civil En
gineering. 

Want to change the world? Your best op
portunity lies with a company like West
inghouse. Contact L. H. Noggle, Westing
house Education Center, Pittsburgh, Pa. 
15221-or see the Westinghouse inter
viewer on your campus. 

An equal opportunity employer. 

You can be sure if it's Westinghouse 



Depends on the giant. Actually, some giants are just regular 
kinds of guys. Except bigger. 

And that can be an advantage. 
How? Well, take Ford Motor Company. We ·re a giant 

in· an exciting and vital business. We tackle big problems. 
Needing big solutions. Better ideas. And that's where you 
come in. Because it all adds up to a real opportunity for young 
engineering graduates like yourself at Ford Motor Company. 

Come to work for us and you '11 be a member of a select 
College Graduate Program. As a member of this program, 
you won't be just another "trainee" playing around with 
"make work" assignments. 

You'll handle important projects that you'll frequently 
follow from concept to production. Projects vital to Ford. 
And you '11 bear a heavy degree of responsibility for their 
success. 

You may handle as many as 3 different assignments in 
your first two years. Tackle diverse problems. Like figuring 
how high a lobe on a cam should be in order to yield a certain 
compression ratio. How to stop cab vibration in semi-trailer 
trucks. How to control exhaust emmission. 

Soon you '11 start thinking like a giant. You '11 grow bigger 
because you've got more going for you. 
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A network of computers to put confusing facts and 
figures into perspective. · 

Complete testing facilities to prove out better ideas. 
And at Ford Motor Company, your better ideas won't 

get axed because of a lack of funds. (A giant doesn't carry a 
midget's wallet, you know.) 

Special programs. Diverse meaningful assighments. Full 
responsibility. The opportunity to follow through. The best 
facilities. The funds to do a job right. No wonder 87% of the 
engineers who start with Ford are here 10 years later. 

If you're an engineer with better ideas, and you'd like 
to do your engineering with the top men in the field, see the 
man from Ford when he visits your campus. Or send your 
resume to Ford Motor Company, College Recruiting De.
partment. 

You and Ford can grow bigger together. 

THE AMERICAN ROAD, DEARBORN, MICHIGAN 
AN EQUAL OPPORTUNITY EMPLOYER. 

Rather enlarging! 
'\. 
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We welcome your inquiry about Ryan opportunities. Write Mr. Harlow McGeath, Ryan Aeronautical Company, Lindbergh Field, San Diego, Calif, 92112 



UNIQUE ... Because Allis-Chalmers serves so many industries in so many vital ways. 
No other manufacturer researches, develops, builds, markets, installs and services as 
many products and processes for as many specialized needs as does Allis-Chalmers. 
Our unique combination of capabilities serves all major industries including 
agriculture, electric utility, mining, metals, construction, cement, chemical, pulp and 
paper, food, material handling, general industry and aerospace. 

WHAT DOES THIS MEAN TO YOU? ... Simply this: If you want to work for a 
company with a broadly diversified range of engineering opportunities . .. with an 
on-the-job growth program . .. with an opportunity to continue your education 
through a liberal tuition refund program ... with industry's most flexible training 
program, send for a copy of our latest career booklet. Expect a prompt reply. 

WROTE: COLLEGE RELATIONS, ALLIS-CHALMERS 1 MILWAUKEE, WISCONSIN 1 5320'1 

AN EQUAL OPPORTUNITY EMPLOYER 
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is the 
artment 

hat I like a out I 
autonomy. I run my de 
pretty much as thoug . . '' tt were my own ustness. 
"Tell some people you work for a big company, and right 
away they picture rows of gray steel desks with everybody 
wearing identical neckties. 
"Well, that's the stereotype. When you look at the reality, 
things are a lot different. (This is Gene Hodge, B.S.E.E., 
an IBM Manager in Development Engineering.) 

"IBM has over 300 locations. They believe in decentral
ization, and they delegate the authority to go with it. 
To me, it's more like a lot of little companies than one 
big one. 
"Take my own situation, for example. I act as a kind of 
entrepreneur for my department. I decide if we should 
bid on certain government contracts for my group and 
then develop the proposal strategy. Of course, upper man
agement reviews my decisions, but to a great extent I run 
my own show. 
"Another thing that makes this like a small company is the 
close relationship with your boss. You're almost always hired 
by the manager you're going to report to. And you work for 
him on your own or in a small team. It's part of his job to know 
your long term goals and help you reach them. 

"This same interest in the individual also shows up in IBM's educa
tional programs. I'm getting my Master's now, and IBM's paying 
the entire cost, and some of the class time is on company tin1e." 

Gene's comments cover only a small part of the IBM 
story. For more facts, visit your campus placement 
office. Or send an outline of your career interests 
and educational background to I. C. Pfeif
fer, IBM Corp., Dept. E, 100 S.Wacker 
Dr., Chicago, Illinois 60606. We're 
an equal opportunity employer. 
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Start as an Assistant Project Engineer 
In just 6 months with Pan Am at Cape 
Kennedy you can cover as much technical 
ground (and space) as many graduates 
hope to be able to cover in 6 years. For 
Pan Am's Aerospace Services Division has 
been continuously responsible since 1953 
for the engineering, operation and main
tenance of Cape Kennedy and the Air 
Force Eastern Test Range (ETR). 

You start in Pan Am's unique engineer
ing training program with complete brief
ings by each of our engineering managers 
... in telemetry, frequency control and 
analysis, command and control, data dis
play, radar, data processing and analysis, 
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location systems, electro-optics. You then 
select the 4 areas that intrigue you most 
and you work in them, one after the other, 
for 6-week periods as an Assistant Project 
Engineer. And this is no empty title. The 
on-the-job training phase of this engineer 
development program gives you actual 
contributing assignments involving instru
mentation hardware or systems support
ing the nation's space launches at Cape 
Kennedy. The entire Eastern Test Range 
is your classroom, and the best range pros 
in the business are your instructors. 

Formal instruction includes briefings 
on range instrumentation concepts, ad
ministrative approaches and engineering 
techniques that are the heart of a sue-

cessful ETR program. 
In addition, a down-range tour gives you 

a concrete understanding of the scope of 
our entire operation, including a 10,000-
mile-long laboratory of instrumentation 
ships and tracking stations. 

So you can see that with all this range 
in so short a time, you'll be able to tell ex
actly where you want to go in your career. 

For more information, see your Place
ment Director, or write to Manager of 
College Relations, Dept. 316C, Aerospace 
Services Division, Pan American World 
Airways, Inc., 750 S. Orlando Avenue, 
Cocoa Beach, Florida. An Equal Opportu
nity Employer, M&F. 

AEROSPACE SERVICES DIVISION 
Pon Americon Worltl Airwoys, Inc. 
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Around and around goes the Tech
nolog wheel of fortune and stops this 
month on one of the oldest of pas
times, gambling. Fortune hunters, from 
the noon-time poker players of Vin
cent Hall to the big operators head
ing for Las Vegas, shou1d take a look 
at the technical aspects of his chances 
to make a killing with Lady Luck. In 
most cases the house alone wins but 
here both the Technolog and our read
ers have come out ahead. We have a 
fine article by Robert J. Buehler, Pro
fessor of Statistics, and you have a 
chance to brush up on your favmite 
game. You can probably find an 
analysis of the probabilities of your 
chosen games that will help your 
quest for coin. Of course, our pur
pose is purely scientific and we 
wouldn't want anyone to think that 
we 'Condone the disgraceful games of 
chance that are described. 

We have often spoken of creativity 
in scientists during this year and we 
have an idea on how to develop it 
from Dr. Bencriscutto, Director of 
University Bands. We believe that in
terest in nontechnical hobbies, espe
cially in the fine arts, is one of the best 
means to find this elusive ability to 
think creativelv. Too often we think 
of the listener'; role in music as totally 
passive. Dr. Ben, as his students call 
him, presents a different perspective 
for us. He develops each of the roles, 
composer, performer, and listener, as a 
creative part of the musical experi
ence. We hope this will give you in
sight into the role that music can play 
in developing your mind. 

Technology is influencing every part 
of our University because of its size 
and we must develop new methods of 
teaching to replace the personal con
tact that is lost. The machine will 
never replace actually talking to your 
professor but we must find some way 
to cope with the immensity of the 
University. A step toward technical 
progress is the use of closed circuit 
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television. Here the technical gains 
clearly outweigh the personal~loss, for 
it enables a much larger number of 
students to 'Comfortably attend a dass 
given by one professor. We tour the 
television facilities in Introducing to 
see what the other side of the camera 
is like. 

This magazine also includes the 
winner of our River Gorge Planning 
Contest, Matthew Thompson. It in
cludes both educational and recrea
tional space and would develop the 
whole ugly area near the University 
banks. We hope that this proposal 
and others like it will encourage dty 
planners to think about the gorge. In
dustrial blight never eliminates it
self. It only grows worse. If we are 
ever to have a beautiful river area it 
must begin with a complete plan, 
such as this, and progress as a civic 
project. 

Taylor's Tutorial 
One service that the Institute of 

Technology is providing for students 
has not been widely publicized and 
should be, for it is seeking an answer 
to our high attrition rate in IT. Dr. 
Ronald Taylor of the Student Coun
seling Bureau is available specifically 
for IT students every afternoon ex
cept Friday and also on Monday 
mornings. About a year and a half 
ago IT started this counseling service 
which places its emphasis on per
sonal and social problems. The ad
visers are provided for planning pro
grams and DL Taylor deals with the 
other side of students' needs and de
sires. 

He attempts to see that a student 
is doing what is best vocationally and 
personally. There are many students 
who do not feel comfortable in IT 
and, as a result, have an unsuccessful 
e:x;perience here. He is seeking a cure 
for this. The answers are complex 
and the counseling bureau is just 

beginning to seriously work on this 
specific issue in IT. One of DT. 
Taylor's main concerns about IT 
people is that they won't come for 
help about their problems until it is 
too late. He wants to contact them 
earlier. It is easy to get an appoint
ment with him, so please use the serv
ice as soon as you find yourself in 
trouble, either scholastically or social
ly. At the counseling bureau it would 
take more than three weeks notice to 
get an appointment. You can see Dr. 
Taylor, however, with only about four 
days' notice. 

A tutoring program for freshmen 
in academic difficulty has been started 
and presently has about 55 partici
pants. Last fall's bus strike eliminated 
most commuters from the program, 
but it is again operating. There is 
help available in mathematics, phy
sics, and English. Tutoring in engi
neering graphics and chemisb·y may 
soon be started. Tutors are needed 
for these fields and they will now be 
salaried. The volunteers were very 
helpful in the past, but there was 
such a high turnover that they were 
not known and recognized by the 
students using the service. If you have 
over a 3.0 GP A and are interested in 
tutoring for eight hours per week at 
approximately $2.00 per hmu, please 
contact Dr. Taylor in 135 Main Engi
neering. 

1984? 
One possible cure for the high at

trition rate in IT has been developed 
by the Tech Commission in con
junction with Dr. Taylor. It is called 
a Big Brother Program and is in
tended to help incoming freshmen 
solve their academic and personal 
problems by providing an upperclass
man they can talk with about their 
future in IT. Tech Commission hopes 
to recruit 50 IT Seniors to advise ap
proximately 100 randomly selected 
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Freshmen, in other words, a one to 
two ratio. This big brother would 
meet with his two freshmen once a 
week to discuss progress and prob
lems. If this plan wnrks as well as Dr. 
Taylor hopes, it will be expanded to 
the freshman class. 

We hate to be eternally pessimistic, 
but it is going to be a very difficult 
plan to implement correctly. It is the 
type of program that requires in
dividual attention and work by the 
chosen seniors and effort of this type 
is difficult, if not impossible to find in 
IT outside of a small group. It may 
be that Dr. Taylor will find the key 
to the high rate of drop-outs not in 
the freshmen, but in the search for 
seniors. The complete and dedicated 
apathy of the average student should 
define clearly the problems we face. 
In order to give these people a fair 
chance to develop this program, I 
hope that about one .. tenth of our 
seniors will be willing to spend three 
hours per week for IT. When you 
come to think about it, it is probably 
impossible. 

E ... Day '68 
It is now Spring Quarter and in six 

weeks we shall again be in the midst 
of IT Week. In past editorials, we 
have begged the E-Day Committee to 
keep the function from becoming the 
rather dreary affair it has been for the 
past few years. Hopefully they have 
taken the hint. We do know that they 
have not been happy with what we 
have said, and we have been accused 
of trying to destroy E-Day. This is 
not at all true. We think E-Day is 
great, and we are going to have a 
blast. The staff is working on a 
number of projects that should be in 
line with our image. When we walk 
into the office, we hear words like 
teeter-toter, blarney stone, and crazy 
float, but then we're noticed, and sud
denly the silence overwhelms us. It 
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should be said now, that we cannot 
be held responsible for the actions of 
our staff regarding E-Day. Actually, 
the event is a good thing, because it 
gives the nuts down here a chance to 
relieve their frustrations. By the way, 
what are you going to be doing on 
May 3rd? 

An Old New Idea 
We were sitting down in the office 

one evening with little to do, and so 
to pass the time, we took out some old 
copies of the Technolog and began 
paging through them. We don't mean 
the old copies our stingy business 
m~anager has been trying to palm off 
on unsuspecting freshmen foi· ~a nickel, 
but rather we are referring to copies 
from the late twenties and early 
thirties. We kept seeing references 
to the Bookstore Board and we 
wondered what the zot that was. We 
found that the nasty, expensive En
gineer's Bookstore that we have all 
come to love in the basement of Main 
was at one time owned and opevated 
by the students. Considering the row 
over the bookstores presently being 
conducted by your good ole MSA, we 
decided to investigate further. We 
found that when a freshman entered 
IT, he plunked down five bucks for 
a deposit. He was then entitled to 
purchase various commodities at the 
going rate, which was usually cost. 
During the time Joe Student was in 
school, he would receive a yearly divi
dend check. When the student had 
served his time and had left the insti
tute, he would get his fiver back. In
cidentally, the dividend check usually 
amounted to about four or five bucks. 
The whole operation was governed by 
the Bookstore Board which had seven 
student and three faculty members. 
The organization was apparently dis
solved sometime during the war be
cause of the lack of students. Any
way, this brings us to the current fight 

for student control of the bookstores: 
we thought this was a new idea com
ing from the liberals. Hmmm. 

Our Opinion 
In order to clarify the purpose of 

Log Line we have added the italicized 
lines at the bottom of this page. Our 
recent editorials have incurred the 
wrath of some IT organizations, which 
is a perfectly healthy situation. These 
are our opinions and we believe they 
are well founded, both in fact and 
logic. However, perhaps more than 
most humans, we are able to err or, 
at least, be the exact opposite of your 
opinion. If you disagree, as we said 
at the beginning of the year, please 
write and state your feelings. Do not 
think that we resent criticism. We 
thrive on giving it and taking it. 
Only if there is disagreement can this 
column be an open forum for the dis
cussion of subjects relevant to IT 
students. 

Our purpose is to criticize the ac
tivities in IT and the University as 
our conscience dictates, not to deni
grate them, but to improve them. Our 
thoughts about IT Week, for example, 
were to seek a better celebration, a 
point missed by its organizers. We 
believe that internal criticism is the 
best method of strengthening IT. Our 
school will have grown considerably 
when it can support both a student 
government that will act on import
ant issues and a student press that 
can view these policies from a differ
ent perspective. We will continue to 
express our views as clearly and bold
ly as we can, for that is the only 
journalistic stance that we can ethical
ly accept. 

The opinions expre:ssed here, unless 
otherwise signed, are those of the edi
tors and do not necessarily represent 
the views of the Institute of T echnol
ogy, its faculty or students, or any 
other organization. 
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With cast-steel you don't have to sacrifice critical 
properties like abrasion resistance just to get ma
chinability or formability ... Any steel composition 
can be cast directly to shape. 

In this gyratory crusher, standing up to rough 
taconite and hematite ores meant using a difficult
to-work high carbon steel. Casting the critical spi
der arms not only eliminated machining and form
ing problems, but made an exceptionally rigid 
hollow box design economically feasible .... 
Seven other major components were also made 
of cast-steel-each composition selected for a 
specific job without compromise for working 
characteristics. 

t 
f r 

You can specify cast-steel components in com
positions which are difficult or even impossible to 
machine, forge or weld. Whether you need hard
ness, toughness, resistance to heat and corrosion, 
or what -have-you, cast -steel frees you to choose the 
best composition and shape for design require
ments. 

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

quarterly pub I ication "CASTEEL" ... Clubs and 
other groups can obtain our sound film '"Engi
neering Flexibility." Write Steel Founders' 
Society of America, Westview Towers, 21010 
Center Ridge Road, Rocky River, Ohio 44116. 

STEEL FOUNDERS' SOCJ:Em:rY OF AMERJ:CA 

Cast-Steel 
for Engineering ~ibili 
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Suppose we toss a true six-sided 
die. We say that the odds against 
throwing a four are 5 to 1 (or 5:1), 
meaning that there are five ways to 
lose and one way to win. Equivalently 
we say that the probability of four 
is 1/6, meaning that one of the total 
of six possibilities is a four. Similarly 
the probability of "four does not oc
cur" (or "not four") is 5 j6, and thus 
the odds ratio 5j1 equals the quotient 
of the probabili-ties ( 5/6 )/( 1/6). A 
fair bet consists of a stake of $1 
wagered on the outcome "four" 
against $5 on the outcome "not four." 

In what sense is the bet fair? In the 
long run we expect a true die to show 
each face about equally often. In say 
6000 tosses the ideal (but actually im
probable) outcome would consist of 
1000 occurrences of each face. The 
individual betting on "four" would 
therefore win $5 on each of 1000 
trials, lose $1 on each of 5000 trials, 
thus breaking even. 

Probability theory is able to tell 
us how an actual sequence of 6000 
tosses might differ from the above 
ideal outcome. To describe this let us 
define the payoff to be + 5 (a $5 win) 
if .. four" occurs and -1 (a $1 loss) 
otherwise. Adding the 6000 actual 
payoffs gives us the net (or total) 
payoff; this figure divided by 6000 is 
average payoff per toss. The law of 
large numbers of probability theory 
tells us that for a large number of 
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actual tosses the average payoff will 
tend to be close to zero. 

If the stakes of $5 and $1 are re
placed by arbitrary values A and B, 
and if the probabilities 1/6 and 5/6 
are replaced by p and q, then the 
expected payoff (to the person stak
ing B dollars on the outcome having 
probability p) is defined to be 
pA - q B. The law of large numbers 
tells us that the average payoff for a 
long sequence of trials will tend to 
equal the expected payoff. Note that 
the expected payoff pA - q B is zero if 
and only if the true odds ratio q / p 
equals the ratio A/B of the stakes. 

In general then a fair bet is one 
having zero expected payoff; an un
fair bet is favorable or unfavorable ac
cording to the sign of the expected 
payoff. 

Roulette wheels in France (where 
the game originated) have 37 divi
sions designated by the numbers 0 
through 36. The operator or croupier 
spins the wheel, then rolls a ball which 
circles in the contrary direction, 
eventually settling in one of the 37 
positions. For properly constructed 
apparatus, all of the positions are 
equally likely; any substantial imbal
ance would give an advantage to the 
betters and force the owner to close 
for repairs! (Most American wheels, 
incidentally, have 38 positions, one 
labelled 00, which increases the ad
vantage to the house.) If a better 
wishes to bet on 13, he places his 

stake on the number 13 on a diagram 
on the betting table. Similarly other 
placements of the stake denote other 
bets, and no doubt part of the appeal 
of the game derives from the large 
variety of bets which are possible. For 
example a stake placed on the bound
ary between two adjacent numbers is 
called a bet a cheval, and pays off if 
either of the two numbers occurs. 
Here the winning probability is 2/37, 
and the house actually pays off 17 
times the better's stake. The odds are 
seen to be favorable to the house since 
the e:x;pected payoff to the better on a 
bet of 100 francs is (2/37) 1700-
( 35/37) 100, or minus 100/37 francs. 

Table 1 lists the other types of bets, 
the true odds (i.e., odds for a fair 
bet), and the odds accepted by the 
house. The house incidentally also 
has rules for maximum and minimum 
stakes which do not concern us here. 
The l~ast line of the table requires 
explanation. Six bets, designated 
rouge, noir, pa;ir; impair, manque and 
passe, pay even stakes if one of 18 
designated numbers occurs (e.g., any 
of the 18 red numbers), with 0 never 
included among the winning numbers. 
The true odds would be 19: 18 but for 
a rule requiring that when 0 occur-s, 
the stakes are put "in prison" until the 
next spin, after which the better may 
retrieve his stake (no payoff) if one 
of the original 18 winners occurs, 
otherwise he loses. This last rule has 
the effect of approximately halving 
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A statistical look at chance, 

odds, and probability 

by ROBERT J. BUEHLER 

the house's advantage by decreasing 
the 19:18 odds to 685:666. 

Naturally Table 1 shows an ad
vantage to the house for each kind of 
bet, otherwise roulette would not have 
endured. The last column shows the 
percentage advantage to the house. 
This might be defined in different 
ways (e.g., by the expected payoff); 
I have chosen to take the quotient of 
the true odds to the accepted odds, 
subtract from one, and multiply by 
100. Thus the first entry 2.86 equals 
100( 36135-1) or 100135. 

In the well known game of craps, 
two dice are thrown, the sum of the 
numbers on the two faces being the 
relev,ant feature. Any of the six faces 
on the first die can occur with any of 
six on the second, so that there are al
together 36 possible outcomes. If the 
dice are b·ue, these outcomes are 
equally likely. Table 2 gives. the sum 
for each of the 36 outcomes; from this 
one obtains Table 3, giving the prob
abilities of various sums. 

The rules for craps state that the 
thrower wins if he throws 7 or 11 on 
his first toss, he loses if he throws 2, 
3 or 12. If he first throws 4, 5, 6, 8, 
9 or 10, he must continue to toss until 
either he wins by repeating the first 
number thrown (he makes his point) 
or he loses by throwing a 7. 

We see from Table 2 that there are 
six ways to throw 7 and two ways to 
throw 11, so that there are eight ways 
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to win on the first throw, and the cor
responding probability is 8136 or 219. 
It remains to reckon the probability 
of winning by making ones point, and 
let us begin with the case where the 
point is 4. There are three ways to 
make 4 and six ways to make 7, and 
from this it can be shown that the 
odds against throwing a 4 before a 7 
are 6:3 or 2:1. Thus the probability of 
making ones point when it is 4 is 
11 ( 1 + 2), or 113. To get the prob
ability of winning in this way we 
must multiply 113 by the probability 
of a 4 on the first toss, giving ( 113) 
( 3136) or 1136. Table 4 gives similar 
calculations when the point is 5 or 6. 
The sum of the values in the last 
column is 67 I 495, and this is the prob-

ability of winning by making points 
4, 5 or 6. Since 10, 9 and 8 have 
exactly symmetrical properties to 4, 
5 and 6, ·the value 67 I 495 is also the 
probability of winning by making 
points 10, 9 or 8. The probability that 
the thrower wins is the sum of the 
probabilities of winning in all different 
ways, or 219 + 67 I 495 + 67 I 495, or 
2441495. 

Thus the odds against the thrower 
winning are 251:244, so that a bet at 
even odds is slightly unfavorable to 
the thrower. This result is of course 
well known to theoreticians if not to 
gamblers; the calculation is given as 
an ·exercise for examples by A. M. 
Mood (Introduction to the Theory of 
Statistics, 1950). 
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TABLE 5 
PRoBABILITIEs FOR PoKER HANDS 

Number of hands Probability Odds against 
Straight flush 
Four of a kind 
Full house 
Straight 

40 0.000015 64973 to 1 
4164 to 1 
693.2 to 1 
258.4 to 1 
516.9to 1 
46.33 to 1 
20.04 to 1 
1.366 to 1 

624 0.000240 
3,744 0.001441 

10,200 0.003925 
Flush 5,108 0.001965 
Three of a kind 
Two pair 

54,912 0.021128 
123,552 0.047539 

One pair 1,098,240 0.422569 
Other 1,302,540 0.501177 0.9953 to 1 

Total 2,598,960 

Several remarks can be made about 
the slightly unfavorable odds. Usually 
players take turns throwing, so that 
the advantage cancels out. Clearly 
there is a case for passing one's turn, 
if allowed, or in arranging side bets, 
always against the thrower. The win
ning probability is then 251/495 or 
0.50707. While this value only slightly 
exceeds the "fair" value of 0.5, it is 
strikingly dose to the probability that 
the gambling :house wins a rou..lette 
stake placed on rouge (or nair, pair, 
etc.), which is 685/ ( 685 + 666) · = 
0.50703. (Here of course we disregard 
cases where the stake is returned after 
being put "in prison," so that there is 
no payoff.) Thus the winning prob
ability of 251/495 essentially equals 
that of the Monte Carlo bank in roul
ette bets placed on rouge, nair, etc. 

Finally we might speculate about 
the origin of the game of craps, popu
lar among service men at least since 
the first World W~ar. Like earlier 
games the rules probably evolved 
from experience of gamblers rather 
than from theoretical calculations. Is 
the thrower's disadvantage compen
sated by the pleasure derived from 
throwing the dice? Would the game 
have been less popular had the slight 
advantage £avored the thrower? 

The Game of Poker 
Poker is a game having many vari

ants (draw, stud, etc.), but let us 
first consider the drawing of five cards 
from a deck of 52. The reader is as
sumed to be familiar with terms like 
flush, full house, etc., which describes 
various five-card combinations. Prob
abilities are evaluated by first agree
ing on a description of the equally 
likely outcomes, and then counting 
the outcomes of interest. Such calcu
lations are best accomplished by ap
pealing to the mathematical theory of 
combinatorial analysis. For a well 
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shuffled deck, all five-card hands (all 
combinations) are equally likely. The 
number of different hands is 2,598,960, 
and these are shown in Table 5. 

For example Table 5 shows that 
there are 123,552 different hands hav
ing two pair; the probability of two 
pair is 123,552/2,598,960, or 0.047539; 
the odds against two pair are ( 2,598,-
960 - 123,552) to 123,552, or 2,475,408 
to 123,552, or 20.04 to 1. Using the 
table we could also reckon the prob
ability of two pair or better as ( 123,-
552 + 54,912 + .... + 40 )/2,598,960, 
or 0.07625·; and this gives us odds of 
12.11 to 1 against two pair or better. 

In draw poker the player is also 
interested in the chances of improving 
his hand by discarding and drawing. 
Here again the odds can be found by 
considering equally likely cases; it can 
be reckoned, for example, that the 
odds are 11:1 against improving two 
pair by drawing one card. Such con
siderations are important, but what 
can be said about the actual play, 
which involves choices of stakes? 
These problems are considerably more 
profound than those we have so far 
considered. Indeed, poker has an es
sentially different mathematical struc
ture from roulette and craps. In the 
latter, stakes are chosen before the 
wheel is spun or the dice are tlu·own; 
in the former, stakes are chosen after 
the players have seen their own hands 
but not the hands of the opponents. 
Any deep mathematical treatment of 
poker strategy is considerably beyond 
the scope of the present discussion, 
but we can demonstrate one principle. 

Suppose a player naively decides 
that on any opportunity to open the 
betting, he will invariably bet 10 
cents if he has a pair, 15 cents if he 
has two pair) and 20 cents if he has 
anything better. In the long run alert 
opponents will discover the rule and 
use the knowledge to their own ad
vantage. One way to avoid this would 

be to make always the same opening 
bet, but flexibility does have advant
ages. Reasons can be given for de
termining the stake at random ac
cording to a rule depending on the 
actual holding, thereby keeping op
ponents in a state of uncertainty. 
Such rules are called mixed strategies, 
and are an important feature of von 
Neumann's theory af games. 

We have considered the calculation 
of odds, illustrating by examples, 
thereby furnishing some background 
for the problem of gambling systems, 
wherein different bets can be placed 
simultaneously, choices at later stages 
can depend on past experience, and 
stakes can be varied in amount from 
one bet to the next. 

In roulette, for example, we may 
ask what will occur if two or more 
bets are placed simultaneously. Thus 
we may place one stake en plien on 
number 13, a different stake a cheval 
on 22 and 23, and a third stake on 
rouge. Winning of the first bet implies 
losing the second, so that the pro
cedure is not equivalent to placing 
the bets on different spins of the 
wheel rather than on the same spin. 
Nevertheless it is a mathematical 
theorem that expected payoffs are ad
ditive. We have seen in Table 1 that 
each bet is favorable to the house; 
hence the e~ected payoff to the 
better is negative for each bet; the ex
pected payoff for any combination of 
bets is the sum of these negative 
numbers, also negative; hence any 
combination is also unfavorable to 
the better. 

To illustrate the idea of a gambling 
system where bets depend on past 
experience, let us consider a hypo
thetical gambling house which ac
cepts bets at even odds on the toss of 
a coin. The better may put a stake of 
$1 either on heads (H) or on tails 
( T), or he may choose not to bet. 
Does the record of past tosses furnish 
information by which he can syste
matically win? For example, he may 
choose to bet on T only after a run of 
six H's has been observed. Or he may 
bet on H whenever the preceding 
throw was. T. Or he may bet on T 
whenever he lost his bet on the previ
ous toss. Or he may bet that even
numbered throws are H on rainy 
Saturday mornings. Theoretically all 
this is to no avail. A theorem along 
these lines is given by Feller (An 
Introduction to Probability Theory 
and its App-lications, 1950). Von 
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Mises (Probability, Statistics and 
Truth, 1957), on the other hand, re
gards the impossibility of a (system
atically successful) gambling system 
to be an axiom exactly on a par with 
the first law of thermodynamics which 
asserts the impossibility of perpetual 
motion: We believe perpetual motion 
is impossible until the contrary is 
demonstrated; the same holds for a 
gambling system. 

Finally let us consider changing the 
stake from one bet to the next. Here 
is a system guaranteed to increase 
your fortune by $1. By using it over 
and over you can become as rich as 
you please. Bet $1 at even odds that 
a coin will fall heads. If you win, you 
have reached your goal, and you stop. 
Otherwise bet $2 at even odds on a 
second toss. Again stop if you win, but 
bet $4 if you lose. Continue this way, 
always doubling the stakes, and 
eventually you will win and show a 
profit of $1. What is wrong with the 
system, assuming an opponent can 
always be found to accept the bets? 
The trouble lies of course in the un
limited increase in the amount of the 
stake. Thus if you begin with only 
$1023 and the opponent will not ac
cept your IOU, then you have 1023 
chances in 1024 of winning $1, but 
one chance in 1024 of losing $1023. 

Subjective Odds for 
Nonrepetitive Trials 

Characteristic features of the games 
of roulette, craps and poker are cal
culation of odds for fair bets from 
equally likely outcomes and the possi
bility of verifying calculated odds by 
repeated trials. What of bets made on 
horse races, ball games, prize fights, 
and the like? Here we do not expect 
to find equally likely cases, nor can we 
make many trials to verify our prob
abilities. Even two contests between 
the same two prize fighters could 
scarcely be called identical trials be
cause the opponents are likely to 
adopt new strategies in the second 
fight based on their experience in the 
first. 

What then is meant when we ask, 
for example, for the probability that 
the Minnesota Twins beat the Wash
ington Senators in the opening home 
game on April 17? One school of 
thought holds that probabilities rep
resent degrees of belief. Such personal 
or subjective probabilities need not 
be the same for different individuals. 
To assess your subjective probability 
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I might ask you at what odds you are 
willing to bet. If you offer to bet $3 
on the Twins against $2 on the Sena
tors, then your subjective probability 
of a Twins win is at least 3/5. If you 
are equally willing to accept the other 
side of the same bet, it is exactly 3/5, 
but if you insist on a $4 payoff against 
a $2 stake on the Senators, then we 
can only say that your probability of 
a Twins win is between 3/5 and 2/3. 

For major sporting events we often 
see bookmakers' odds quoted in the 
newspapers. A bookie is successful if 
he can arrange a variety of bets such 
that he stands to gain regardless of 
the outcome. Thus if he can find one 
gambler willing to stake $20 on a 
victory by A against $35 on B and an
other who will bet $30 on B against 
$24 on A, then a win by A nets the 
bookie 24 - 20 or $4 and a win by B 
nets him 35-30 or $5. By contacting 
many customers he determines what 
odds they are willing to accept, and 
his quoted odds are then a measure of 
the collective opinion or consensus of 
many gamblers. 

A different mechanism but a similar 
result occurs in pari-mutuel betting. 
Here there are complications arising 
from bets to win, place or show and 
from percentages going to the man
agement and to taxes, but the gen
eral idea can be conveyed by a simpli
fied system in which only the winner 
pays off. If Beetlebum wins, all stakes 
are pooled and divided among those 
who bet on Beetlebum in proportion 
to their stakes. 

There is another way of assessing 
subjective probabilities not requiring 
a bet. I can offer you a choice of two 
tickets. The first can be redeemed for 
$1 if it rains in Minneapolis on the 
first of April. The second pays $1 if 
a coin tossed that day falls heads. If 
you choose the second ticket, I con
clude that you think there is less than 
a fifty percent chance of rain. Next 
I could offer you other choices involv
ing perhaps the tossing of dice and 
thereby pin down your opinion about 
rain within narrow limits. 

Still another technique was sug
gested by I. J. Good in 1952. Good 
would ask you to give him your as
sessment of the probability of rain. If 
you say it is p, he would score you 
log( 2p) if it rains and log( 2- 2p) if 
it doesn't. Here positive v.alues are 
awards and negative values are penal
ties. For this logarithmic scoring, 
which is supposed to encourage bon-
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estly in the assessment, the highest 
possible score, log 2, is achieved when 
an event occurs which is assessed to 
be a certainty (probability one), and 
the lowest score of minus infinity is 
awarded when an event occurs which 
was claimed to be impossible (prob
ability zero) . 

During the 1966 and 1967 football 
seasons, R. L. Winkler conducted 
empirical studies at Indiana Univers
ity, asking certain faculty and stu
dents to assess probabilities for vari
ous point spreads (e.g., home team 
winning by more than ten points) for 
Big Ten and National Football 
League games. Individuals were rated 
over the season using Good's logarith
mic formula and two others as well. 
Winkler found that only a few of his 
student and faculty participants were 
able to S'core as well as sportswriters, 
as one might have expected, assuming 
the latter to be better informed. In 
looking at ways of forming a con
sensus from individual assessments he 
concluded: 

«One important finding of the pre
sent study is the performance of a 
consensus of assessors as compared 
with the performance of the individ
uals comprising the consensus. This 
indicates that it may often be useful 
to consider the judgements of a num
ber of expert assessors rather than 
just one." 

In conclusion let me leave you with 
a question, suggested by the above 
discussion, whose answer does not 
seem to be known: For nonrepetitive 
trials do there exist true probability 
values, apart from our opinions, 
which we mortals can guess at but 
can never actually know? [] 
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17th-Century Space Flight. 
Cyrano de Bergerac's science fiction 
fantasy about a box propelled into space 
by rockets came close to fact. Before the 
end of this decade, Apollo and LM will 
indeed be thrust to the moon by rockets, 
guided by AC Electronics guidance and 
navigation systems. 

Navigation, Second-Century B.C. 
Hipparchus's second-century astrolabe 
was used for celestial navigation until the 

. mid-18th century. Today, ships still depend 
on stars for guidance ... through such so-

phisticated help as AC Electronics' computer
ized Ships' Self-Contained Navigation System. 

Leonardo's Tank. Leonardo da Vinci was one of 
the first to envision the use of tanks in warfare. 
Contributing to the advanced state-of-the-art in tanks, 
today, is AC Electronics, with a computerized fire
control system for military land vehicles. 

Turtle vs. Eagle. In 1776, the American 
"Turtle" attacked the British flagship 
"Eagle" in the first wartime submarine 
action in history. Today, AC Electronics 
contributes to both the defensive and the 
scientific role of the submarine ... with 
guidance components aboard our Polaris 
fleet, and with its own 
undersea research vessel. 

Guidance Gets a Lift. Otto Lilienthal, 19th-century 
German glider, proved that the future of flight lay 

in man's ability to guide the aircraft. Tomorrow's 
superjets will be guided inertially ... by 

systems like AC Electronics' Carousel IV, 
chosen for the Boeing 7 4 7. 

At AC Electronics we believe every 
great achievement starts with an idea. That's 

why we put a premium on creativity, and 
foster it through such innovations as our Career 

Acceleration Program which lets you learn as you work. 
Ask your college placement officer about a General 

Motors/AC on-campus interview. Or write: Mr. R. W. 
Sch;o~de~, Dir. of Professional AC ELECTRONICS 

and Scientific Employment, A C 
Electronics Division, Milwaukee, 

Wisconsin 53201. 
An Equal Opportunity Employer 
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It's reassuring to have a good name behind you. 
But a name is only a handle which describes the 
quality of people working for it. Monsanto is swiftly 
expanding in exciting directions. Monsanto needs 
more of the same high caliber personnel it presently 
employs-both graduating students and experienced 
men and women. Engineers, scientists and college 
graduates at all degree levels are wanted, and op
portunity for growth is an understatement! If you 
are talented; if you have big ideas; if you'd be proud 
to say, "I'm from Monsanto," we really ought to get 
together. Meet the Man from Monsanto when he 
visits your campus. Or write: Monsanto Company, 
Manager, Professional Recruiting, Dept. CL 698, 
St. Louis, Mo. 63166. 

An equal opportunity employer 

17 



MINNEAPOLIS A lTATENNIAL 

18 MINNESOTA TECHNOLOG 



Photo by Gary Reynolds/ Warren Reynolds & Associates 

We are proud to present "our girl," Karen Hegener, 1968 Aqua
tennial Queen of the Lakes. A 21-year-old Edina resident, Karen 
is not only attractive but also a top~notch student with diverse 
interests. 

Sponsored in the Queen of the Lakes competition by the 1967 
IT Week, Karen was chosen from 37 Minnesota queens to be good
will ambassador for Aquatennial until next July. A senior in edu
cation (with a 3.6 CPA), Karen has suspended her studies at the 
University during her one year reign, which includes some 500 ap
pearances and 65,000 miles of travel-including her recent trip to 
Scandinavia. 

In addition to maintaining high grades, Queen Karen £nds time 
for several other school activities, including her sorority, Kappa 
Kappa Gamma. A sports enthusiast, Karen belongs to a water 
ballet club, to an equestrian team, and to a ski club at the Uni
versity. Other college activities Karen has participated in include 
drama club, creative writing association, and Spanish club. 

A 5'7" beauty, Karen is employed during her reign by Farmers 
and Mechanics Bank in Minneapolis. We seriously question the 
amount of work Karen does, since she averages more than one ap
pearance a day. (We feel that she could be more suitably em
ployed by our staff.) 

Swimming tops Queen Karen's list of favorite participation sports. 
She also enjoys horseback riding, golf, and tennis. Musically ver
satile, Karen plays the piano, flute, and guitar. 
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1.. Lower stress on subgrade. 

2 .. Reduce total pavement structure thickness. 

3 .. Make many lower quality aggregates usable. 

4. Are frost resistant and do not lose strength during the 
critical spring-thaw period. 

5. Protect subgrade from rain during construction, reduce 
construction delays due to bad weather. 

8. Permit haul traffic on base without damage. 

7. Prevent water accumulation in pavement courses, mini
mize need for costly subsurface drainage. 

8 .. Permit large reduction of granular material customarily 
used in shoulder and base construction. 

9 .. Improve surface riding qualities. 

10. Provide for stage construction. 

II. Aid uniformity of compaction. 

12 .. Can be built faster and easier than any other pavement 
type. 

13 .. Are more economical to build and to maintain. 

14 .. Provide a safer driving surface. 

FULL-DEPTH Asphalt pavement is an asphalt pavement in 
which asphalt mixtures are employed for all courses above 
the subgrade or improved subgrade. FULL-DEPTH Asphalt 
pavement is laid directly on the prepared subgrade. TA-a 
mathematical symbol used in The Asphalt Institute struc
tural design formula to denote FULL-DEPTH. 

E AS A INS lUTE 
College Park, Maryland 20740 

Cross-section of Full-Depth TA Deep-Strength Asphalt pavement 

PREPARED SUBGRAD 
V' 'V'\ '~ 
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Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory., preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems fortran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 
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r--------------------------, 
I Mr. Harley Petterson I 
I I 
1 AiResearch Manufacturing Company 1 
1 Division of The Garrett Corporation I 
1 402 S. 36th Street, Phoenix, Arizona 85034 1 
I I 
I Name I 
I I 
1 Home Address 1 

I City State Zip__ I 
1 College or university I 

I Degree: 0 BS 0 MS 0 PhD Graduation date__ I I I 
I I am interested in the field of: I am interested in this type of I 
1 0 Turbomachinery work: I 
I 0 Pneumatic, hydraulic, and 0 Preliminary design 1 

I 
mechanical control systems 0 Mechanical design I 

0 Development 
J 0 Testing I 

L~-------------------------J 
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·~1 never feel like a rookie'' 

"Sure it's my first year with B&W, but I've been too 
busy to think about that. I've been working in my field 
all along, and the training sort of blends right in." 

If Randy Trost sounds like a B & W booster, you 
should hear what his supervisor says about him. 

We're looking for aggressive, talented young engi
neers like Randy. We want you if you want significant 
responsibility from the start. In fact, we need more 
engineers than ever before. That's because we're grow
ing faster. Sales were $560 million last year. Up 17 
per cent. 

That's how it's been from the beginning. We started 

out making steam generation equipment. That led to 
atomic power stations, nuclear marine propulsion 
equipment, refractories, specialty steel, machine tools, 
computers, and closed-circuit TV. (And we still make 
the best boiler in America.) 

If you'd like to talk with Randy Trost about B&W, 
call him collect at our facility in Lynchburg, Virginia, 
AC 703 846-7371. 

In the meantime, be on the lookout for the B&W 
recruiter when he visits your campus. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York, New York 10017. 

Babcock & ilcox 



Photos by Bob Monahan 

Dr. Hsiao conducts an MM37 TV class from the studio in Room 
305. The overhead camera is part of the dual channel system. 
In case this camera fails, the image is reflected off the mirror 
and is electronically reversed. 

• • • 

t 1111 

I 

A closeup of a monitor in the control room. 



A view of the back of the control 
room panels, and the apparent mess 
of wires. 
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The lecturer's view of the studio. 
The two televisions are monitors of 
what the students see in the class
rooms. 
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In February, 1962, President 0. Meredith Wilson com
missioned the University's Department of Radio and 
Television to develop campus-wide closed circuit tele
vision (CCTV) facilities as one of several ways of solv
ing the problems of an enlarging student body, teacher 
shortages, geographical separation of various campuses, 
and economic problems of education. 

Experimentation in CCTV at the University began as 
early as 1953 in the College of Education, and 1958 in 
the School of Dentistry. In 1959, the Institute of Tech
nology installed a television system, now part of the 
campus-wide system, for Aeronautical Engineering class
es. Dr. Allan A. Blatherwick, professor of Aeronautics 
and Engineering Mechanics, helped to adapt demonstra
tion-lecture classes to the new medium. 

The Department of Radio and Television, while pe
ripherally associated with these other installations, con
centrated on broadcast television production beginning 
in 1952. When the department was assigned the devel
opment of CCTV in 1962, the campus studios were con
verted to full time CCTV production with broadcast 
production moved to the studios of KTCA-TV. The de
partment is headquartered in Eddy Hall where it has its 
two major production studios and its distribution system 
consisting of seven videotape machines which may trans
mit on as many as seven different TV channels at one 
time for the East Bank, West Bank, and St. Paul cam
puses. Morris and Duluth receive taped instructional 
material from the department by mail and show it on 
their own internal systems. 

In the spring of 1962, only four courses used television 
to serve about 700 students. In the six years since the 
CCTV system began, it has grown at a spectacular rate. 
During the 1967-68 academic year, over sixty individual 
courses will use CCTV instruction to serve an estimated 
36,000 students. 

Two smaller television studios are located in 305 and 
309 Aero Engineering. One of them (Room 305) is used 

The main control panel for the aero studios. Dr. Hsiao 
can be seen through the glass on the left. 

for the teaching of courses in Mechanics and Materials 
and is seen over a unique dual-channel system. The dual 
system varies from the usual single channel system in 
that it shows the output of two studio television cameras 
simultaneously. They are seen on two monitors in the 
Aero Building classrooms and, thus, place twice as much 
visual information before the students. The dual system 
is particularly valuable for mathematics and engineering 
classes, that require a great deal of written and illustra
tive material. 

Room 1309 Aero is a studio-classroom from which tele
vision lessons originate that are seen in Rochester class
rooms. This is also a dual channel system and carries a 
variety of courses in Electrical, Mechanical, Civil Engi
neering, Business, Physiology, and Mathematics. 

A control panel for the Room 309 studio. On the screens 
is Dr. Blatherwick, whose live lecture is going to Rochester. 
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power for propulsion 1m 1m mD power for 
auxiUa systems fiD UD .. power for aircraft, 
missiles and space vehicles w IB 1m power for 
marine and industrial applications 1m IB w 
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It might be said, instead, that we specialize in people, for 
w~e believe that people are a most 
in1portant reason for our company's success. We act 
on that belief. 

We select our engineers and scientists carefully. Motivate 
them well. Give them the equipment and facilities only a 
leader can provide. Offer them company-paid, 
graduate-education opportunities. Encourage them to push 
into fields that have not been explored before. Keep them 
reaching for a little bit more responsibility than they can 
manage. Reward them well when they do manage it. 

You could be one of the reasons for Pratt & Whitney Aircraft's 
success ... if you have a B.S., M.S. or Ph.D. in: 
MIECHANICAL • AERONAUTICAL • ELECTRICAL 
• CHEMICAL • CIVIL • MARINE • INDUSTRIAL 
ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY 
• CERAMICS • MATHEMATICS • STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE 
• ENGINEERING MECHANICS. 

And we could be the big reason for your success. Consult 
your college placement officer-or write Mr. William L 
Stoner, Engineering Department, Pratt & Whitney Aircraft, 
East Hartford, Connecticut 06108. 

ir OIVISION OF UNITED 

CONNIECTUCUT OPERATIONS EAST HARTFORD. CONNECTICUT 

An Equal Opportunity Employer 
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by DR. FRANK BENCRISCUTTO 
Director of Bands 

The relationship of the composer to music is direct and 
primary while that of the performer and the listener be
come respectively more problematical. Though the com
poser, performer and listener fulfill separate functions 
in a total creative process the three functions are es
sentially indivisible-i.e., in the highest sense the epitome 
of all three must be embodied in each. 

The listener, for example, in the most sophisticated 
sense must be performing the music listened to on his 
sympathetic: and sensitive inner and individual spiritual 
strings, and he must re-create-re-compose what he 
hears according to his values and feelings. No two people 
could possibly play a melody the same way, and no two 
listeners could possibly hear a melody in the same way. 

To listen then implies a real sense of participation, a 
real response, a real sharing in the total creative process. 

Listening then is no longer an incident or an adjunct, 
but An Independent arnd Self-Sufficient ltledium of Ex
pression. 

To relate this to another artistic experience, which 
however is not quite so complex, consider the silent 
reading of a poem. The rhymes and the meters, as well 
as the sense of the words, are as vivid as if read aloud, 
and what the reader does is to «perform" it in imagina
tion, imaginatively to re-create and re-experience it. The 
listener to music does fundamentally the same thing. He 
really listens precisely to the degree he re-creates and 
makes a performance his own, and really hears to pre
cisely the extent that he does this successfully. 

The role of the performer is essentially one of recrea
tion since music-an art in which time and movement 
are basic-needs constant renewal. Composers know full 
well that those factors which determine a meaningful 
and convincing performance cannot be indicated in the 
score. The personality, imagination and involvement of 
the performer determine the quality of the performance. 
The performer supplies the impulse and energy through 
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which the inner gesture of the composer is given con
crete form. The more truly he is able to engage himself 
completely in the music to bring to it his own 'feel' of 
the rhythm and the movement, the more vital will be 
the performance. 

\tVhether composer, performer or listener, the truth of 
the musical experience is dependent on sincere creative 
involvement. 

How does one go about involving himself creatively? 
A creative response to art is not possible until one's in
nermost substance, one's soul, attends the experience 
with pristine purity as the grass of the fields and the 
stalks of corn g~·eet the morning sun. Of course the 
intellect must be present, but it must function naturally, 
just as the incredible intelligence for growth within the 
kernel of corn, when planted properly, responds naturally 
to the elements of nature. It is only in moments such as 
these that the chemistry of the experience will add to 
the stature of the individual. 

With creative involvement in the m.ts, you are trans
formed, and in a .single moment may experience the 
whole of life-death-despair-love-the Eternal within 
the transitory. All that is required to realize this rev
elation (which to the writer is no less than a revelation 
of God) is to give of yourself, not in part, but in whole. 
There is no such thing as creative response until this 
OCCUTS. 

Great philosophers have indicated that the purpose of 
art is to aesthetically reveal faith, beauty and love, awe 
and wonder, alongside every conflict to these character
istics, so man cannot help but see that they are as es
sential to the sustaining progress of life as the sun and 
the earth. 

It is logkal that to the extent one studies and vividly 
appreciates the material, form, vocabulary, and philo
sophical aspects of music, he is more fully able to realize 
the life-breathing values therein. It is also true, however, 
that whether or not one has studied and understands 
the existence of these values, they are there and they 
do affect the listener. It is merely neces·sary for one to 
leave the material world and physical self and sub
merge, i.e. take a ''trip" on the musical sound waves. 

Only on such a «trip" does music in the true sense of 
the word exist. And, only on such a trip does one learn 
through music: 

A. The joy of giving, of seeking truth, of selflessness. 
B. The ills of indifference and passivity. 
C. The sense of the beautiful soul-the beautiful ex

pression-the ingredients of goodness and love. 
We cannot come out of such a «trip" without these 

subjective ingredients in some degree adding to our 
objective self, and as we improve as human beings trip 
after trip so also does the music have more meaning to 
us. The more perfect we are as humans the more we 
find in music. 

In the same way a child with little maturity cannot 
appreciate a gourmet meal, a listener with little maturity 
cannot appreciate a well-balanced musical diet. The role 
of the listener is important, indeed, since he determines 
the quality and balance of music in our society which 
in turn determines the quality of our culture which in 
truth is the quality of ourselves. 

A tragic failing of education is its neglect to cultivate 
mature musical appreciation. (] 
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IT ONLY TAKES A YEAR TO KNOW IF YOU CAN MAKE IT WITH THE BELL SYSTEM 

The day you come to work for us, you are given a job you 
might think your boss should do. And we'll give you a year 
to prove, in action, that you're management material. 

As an engineer you'll have a chance to solve difficult 
technical problems and show how the results could affect 
the entire company. Or as a manager you'll take charge 
of a group of experienced telephone people. 

Your boss will be there. To counsel you when you ask. 
But, even more importantly, to gear your assignments to 
your talents. So you can advance as quickly as possible 
into projects that further stretch your ability ... and your 
imagination. 

It's a tough assignment, but you'll find out where you 
stand within a year. 

Like to be one of the college graduates we challenge 
this year? 

Be sure to make an appointment with your Bell System 
recruiting representative when he visits your campus. 
Or write: 
Personnel Manager, College Employment 
American Telephone & Telegraph Company, 195 Broadway 
Room 2116A, New York, N.Y. 10007. 

Positions are available throughout the U.S. 
Please include your geographic preference. 
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Representing a new standard of performance and compact
ness, the new Systron Donner 6000 Thin Line counters pack 
versatile nine digit accuracy into a panel space only 1-74 inches 
high. 

The basic unit includes the counter section, an internal time 
standard against which to count and input circuitry to select 
various modes of oper>ation. 

Application in research and industry include event ·count
ing, frequency measurement and measurement of time inter
vals. 

Up to 999,999,999 events can be counted, at a rate of 100,-
000,000 events per second. Frequencies to 12.4 GHZ ( 1.24 X 
1010 cycles per second) can be measured with an accuracy 
up to 1 part in 10n. 

Time intervals from 0.0000002 to 10,000,000,000 seconds 
(about 40 years) can be measured with an accuracy of better 
than 1 second per month. 

The unit employs integrated circuitry to achieve its com
pact size and may either be controlled manually or directl:· 
by a computer. 
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Versatile Neal "Marker Board" accepts 
many different marking mediums, serves 
as film projector screen. 

Neal "Marker Board" from the '"-'· E. 
Neal Slate Company of Minneapolis has 
a porcelain enamel surface that pro
vides superior results through a wide 
range of communications techniques. 

The special micro-grain matte finish 
of white porcelain on steel is excellent 
for writing or drawing with water-color 
felt-tips, china pencils and other similar 
markers. The soft white surface can be 
used as a projection screen for slides or 
motion pictures. And since the porcelain 
is applied over 28 gauge steel, all types 
of magnetic attachments can also be 
used. 

Because the porcelain is non-absorb
ent, a thin film of the marking medium 
condenses into a highly leg,ible line. 
This delivers more mileage from markers 
as well as leaving a mark that is easily 
and quickly wiped from the surface of 
the board with a damp cloth. A con
venient spray erasing solution, paper 
wipes and marking pens are available 
from the manufacturer. 
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The games computers can play have been known 
to only a few insiders until a Westinghouse Prodac:E> · 
50 computer recently began playing a game for all 
the world to see. It controls an outdoor electric 
sign on Pittsburgh's north side, facing the City's 
Golden Triangle across the Allegheny River. The 
sign departs radically from the simple-and some
times irritating-on-off sequence of most flashing 
signs because it is programmed to be sophisticated, 
humorous, and challenging to the imagination. Its 
sequences credit the viewer's intelligence. 

The sign consists only of a row of nine of the 
Westinghouse trademarks. Each trademark meas
ures 17.5 feet in diameter and is made up of nine 
geometric elements-the circle, three dots, four 
lines in the W, and the letter's underscore-for a 
total of 81 light circuits. This combination makes 
possible 81 factorial ways in which the lights can 
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What seems to be a shark making 
a meal of a diver is actually a 
Westinghouse sonar system being 
lowered into a special testing pool 
at the Ocean Engineering and Re
search Center, part of the West
inghouse Underseas Division. The 
15-foot-deep pool in the new lab
OI'atory, which is near the west end 
of the Chesapeake Bay Bridge, is 
used in research on a wide variety 
of underseas equipment. The sonar 
shown in the photo is the Westing
house ocean bottom scanning sonar 
used to produce photo-like images 
of the ocean bottom at any depth. 
It is towed by a surface ship so 
that it travels at a preset depth 
above the ocean floor. In this way, 
it is able to survey large areas of 
the bottom relatively fast. 

come on ( 81 times 80 times 79 times 78 and so 
forth), or 10120 ways, each completing the assembly 
of the nine trademarks. The lights are turned on in 
a number of sequences of instantaneous patterns at 
half-second intervals. 

Sequences are changed from time to time by 
reprogramming to introduce new and intriguing 
ways of assembling the nine trademarks. Because 
of the tremendous number of sequences available, 
they can be changed without repeating any that 
have been used before. Twenty different sequences 
were used initially in a nonrepeating cycle of five 
minutes. More can be added by enlarging the 
memory core, and space was provided for adding 
three more memory cores to permit use of non
repeating programs more than half an hour long. 
Just as in industrial process control, the great mem
ory flexibility of a digital computer permits pro
gram changes to be made easily as new sequences 
are devised. 
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USAF SRAM. New U.S. Air Force short
range attack missile. now being designed 
and developed by Boeing, is a supersonic 
air-to-ground missile with nuclear capabil
ity. Boeing also will serve as system inte
gration and test contractor. 
NASA Apollo I Saturn V. America's moon 
rocket will carry three astronauts to the moon 
and return them to earth. Boeing builds 7.5 
million -pound-thrust first stage booster. sup
ports NASA in other phases of the program. 
Boeing 747. New superjet (model shown 
above) is the largest airplane ever designed 
for commercial service. It will carry more 
than 350 passengers at faster speeds than 
today's jetliners. ushering in a new era in 
jet transportation. 

NASA Lunar Orbiter. Designed and built by 
Boeing, the Lunar Orbiter was the first U.S. 
spacecraft to orbit the moon. to photograph 
earth from the moon and to photograph the 
far side of the moon. All five Orbiter launches 
resulted in successful missions. 
Boeing 737. Newest and smallest Boeing 
jetliner. the 737 is the world's most advanced 
short-range jet. It will cruise at 580 mph, 
and operate quietly and efficiently from 
close-in airports of smaller communities. 
USN Hydrofoil Gunboat "Tucumcari". De
signed and being built by Boeing, this sea
craft will be first of its kind for U.S. Navy. 
Powered by water jet. it is capable of speeds 
in excess of 40 knots. Other features include 
drooped or anhedral foils, designed tor high 
speed turns. 

U.S. Supersonic Transport. Boeing has won 
the design competition for America's super
sonic transport. The Boeing design features 
a variable-sweep wing, titanium structure 
and other new concepts and innovations. 
CH-47C Chinook Helicopter. Boeing's new
est U.S. Army helicopter is in flight test at 
Vertol Division near Philadelphia. Other 
Boeing/Vertol helicopters are serving with 
U.S. Army, Navy and Marine Corps. 
USAF Minuteman II. Compact. quick-tiring 
Minuteman missiles are stored in blast
resistant underground silos ready for launch
ing. Boeing is weapon system integrator on 
Minuteman program. 

pportunity has many faces at Boeing. 

Shown above are some of the challenging aerospace programs at Boeing that 
can provide you with a dynamic career growth environment. 

You may begin your career in applied research, design, test, manufacturing, 
service or facilities engineering, or computer technology. You may become 
part of a Boeing program-in-being, or be assigned to a pioneering new project. 

Further, if you desire an advanced degree and qualify, Boeing will help you 
financially with its Graduate Study Program at leading universities near 
company facilities. 
See your college placement office or write directly to: Mr. T. J. Johnston, 
The Boeing Company, P.O. Box 3707, Seattle, Washington 98124. Boeing is 
an equal opportunity employer. 

DIVISIONS: Commerc1al Airplane • Missile & Information Systems • Space • Vertol • Wichita • Also. Boeing Sciontlflc Research Laboratories 
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So are the people who are making it happen. 

David A. Heatwole (MS Geol., U. of Arizona '66) is a geol
ogist doing geological and geochemical work with an 
Anaconda exploration team in the southwest US and Mexico. 

Marie C. Vecchione (MS Phys. Chern., Yale '62) is an ana
lytical chemist in Anaconda American Brass Company's re~ 
search and technical center, Waterbury, Connecticut. 

James F. Lynch (BS Mining E., U. of Missouri, '61) is a gen
eral foreman at Anaconda Wire and Cable Company's plant in 
Marion, Indiana. 

Marian T. Boultinghouse (BS Geol., Indiana U. '59) is sheet 
mill superintendent at Anaconda Aluminum Company's plant 
in Terre Haute, Indiana. 

A few years ago these young people were still in school. Today they are specialists in their fields. 
Growing with Anaconda. To find out about available opportunities in your field, write: Director 
of Personnel. The Anaconda Company, 25 Broadway, New York, N.Y. 10004. 

Equal opportunity employer. 
Anaconda American Brass Co., Anaconda Wire and Cable Co., Anaconda Aluminum Co. 68116 
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by MATTHEW THOMPSON 

Ten years ago the University all but ignored the 
J\1.ississippi River gorge as it wound next to the Campus. 
Then the Campus expanded to the West Bank and the 
\;y'ashington Avenue Bridge was built with a pedestrian 
walkway. It was probably on this walkway that people 
started to take note again of the river. They saw the 
beautiful potentialities of the river-and they saw the 
scars of years of indifference. At present there is con
siderable interest in the river and the ways in which the 
University should develop it. 

This plan is one way in which the river gorge might 
be developed in the future. The plan divides the river 
gorge area from the Tenth Avenue Bridge to the Wash
ington Avenue Bridge into nine basic areas. The area 
boundaries were suggested by natural land formations, 
by existing structures, and by logical land uses. The 
development of each area is considered separately with 
its own problems and potentialities, but in each case the 
area is oriented to the river. 

Basic Considea-alions 
Now, as we look tow·ard the river we must consider, 

in a very basic way, what the potentialities of the river 
gorge are. One way to discuss these potentialities is by 
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considering the ways in which we, i.e., each person, 
approach the river. (Many of these considerations are 
valid for other bodies of water, but we will limit our
selves to this river gorge.) The three basic ways to 
approach the river are: from a distance, particularly a 
vertical distance, from a bridge, and from the water's 
edge. The first way, from a distance, is exemplified by 
the River Roads as they travel along the cliff and bluff 
areas of the river. The river from these areas seems 
distant and remote. We are generally unaware of the 
river's motion. It becomes a dark glistening serpentine 
form. In this case the river has great scenic value if 
left in a natural state. It is most important to . note 
that, although with the changes of season the landscape 
changes in color and form, the river in this case is 
static, i.e., we do not feel as if we are part of the land
scape. Physica'l distance separates us from the river and 
prevents us from directly "participating" in the life of 
the river. This approach to the river is best made use 
of by scenic roads and paths. The second way to ap
proach the river, from a bridge, is exemplified by the 
VVashington Avenue Bridge pedestrian walkway. Al
though one is just as far away from the water in terms 
of linear distance, the river now takes on a different 
character. The water seem.s to be on all sides-we are 
moving-the water is moving-there is a sense of motion 
that is exciting. The added sense of drama created by 
knowing that water is flowing under us makes the 
river closer to us in an abstract way. We become in
volved in the flow of the river. (Ask yourself why it 
sounds so exciting to have shop.s and snack bars on the 
Washington Avenue Bridge. ) The third way to approach 
the river, from the water's edge, is exemplified by the 
"River Flats" area. In this case the physical distance 
disappears-we can touch the water. In addition to 
the motion of the water, two new considerations are pre
sented: human scale and the wetness of water. For the 
first time we have some sense of the bigness of the river 
because we can relate it to our own size. Its immensity 
and power frighten and yet fascinate us. By touching 
and splashing and wading in the river we are reminded 

MINNESOTA TECHNOLOG 



Map of the River Gorge and Surrounding Area 

that this huge black serpentine form is water. Finally, 
in this third case we "know" the river. We can relate it 
to our sense of motion, sense of scale, and sense of 
"wetness". We become, in a sense, at one with the river. 
The power of this experiment m·akes the third case the 
most dramatic. 

A part of the river's potential lies in the structures 
that man puts on the bank area. If the buildings are 
sympathetic with the river, both may be enhanced. The 
final development of the river should take into con-
~~~~~au~~~~~~~~ae~~ 

Nine Majoa- A~reas 

A East Bank from Tenth Avenue Bridge to Great 
Northern Bridge 

B East Bank from Great Northern Bridge to "River 
Flats" Area 

C "River Flats" 

D East Band from "River Flats" to Dartmouth Ave-
nue Bridge 

E Riverside Park 

F West Bank Hospital Area 

G West Bank from Hospital Area to Washington Ave
nue Bridge 

H West Bank from Washington A venue Bridge to 
Great Northern Bridge 

I West Bank from Great Northern Bridge to Tenth 
A venue Bridge 
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sideration the use of reflection, of terracing, and of can
tilevered projections, etc. Detailed investigations in 
these areas, however, are beyond the scope of this plan. 

Genea-al Development 
East Bank from Tenth Avenue Bridge to Great Northern 
Bridge 

Present: This area i·s predominantly heavy industry 
related to University Plant Operations, including: rail
road yards, coal storage, docking facilities, and large 



smoke stacks. The area is buffered naturally by the two 
bridges on both sides, an athletic field and the plant 
services buildings, and the industry across the river. 
Most University students and area residents are, in fact, 
unaware of the presence of this area. 

Future: This plan calls for no changes in this area. 
The area should, however, be contained and screened 
from the surrounding areas. 
East Bank from Great Northern Bridge to «River Flats" 
Area 

Present: For the ~length of this area, a stone cliff rises 
out of the river varying from 40 to 120 feet in height. 
The cliff is moderately forested despite the ruggedness 
of the stone. The East River Road runs along the top 
edge and on the other side of the River Road there are 
University buildings. These buildings are on the total 
length of this area and are densely set; there is little 
vacant land. These buildings are, unfortunately, without 
exception oriented away from the river, i.e., their rear 
sides face the river. 

Future: This plan calls for no major construction in 
this area. The River Road, however, should be developed 
more completely. The view from the road is potentially 
very scenic; with the development of the West Bank 
and the sky line of Downtown, it is already dramatic 
along the drive. Areas are needed, however, to allow 
motorists to pull off the road to enjoy the view. A pedes-
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trian sidewalk should be constructed on the river side 
of the road. And, finally, more formal and compre
hensive landscaping including globe street lighting is 
needed. The developed area would be a logical exten
sion of the present River Road as a scenic drive. 
"River Flats' 

Present: This area is a long flat underdeveloped park 
presently used as a parking lot. Physically, it is bound 
by a cliff varying in height from 30 to 100 feet, and by 
the river itself. The area is approximately 10 feet above 
the river level. The East River Road runs, the length of 
the area on the top edge of the cliff. Opposite the River 
Road are University buildings, including a parking ramp, 
hospital complex, and dormitory complex. Again, un
fortunately, these buildings are mostly oriented away 
from the river, making the River Road function and feel 
like an alley rather than a scenic drive. The cliff is 
covered with trees although the flats areas is predom
inantly open. The flat plain meets the river gradually 
and there is a beach-like transition between land and 
river. 

Future: The use of a potential park as a parking lot 
is, indeed, a waste. This plan calls for elimination of the 
parking facilities in the flats to be replaced by athletic 
fields for informal and unorganized recreation. See fur
ther development of park in separate section: "River 
Flats Area". 
East Bank from "Rive1· Flats' to Dartmouth Avenue 
Bridge 

Present: A cliff varying in height from 90 to 110 feet 
runs the length of this area. The rock cliff rises out of 
the water, and is heavily forested. The East River Road 
is separated from the top of the cliff by an approxi
mately 30-foot boulevard. 

Future: This plan calls for no change in this area 
except the addition of globe lighting for the River Road. 
Riverside Park 

Present: This area is a well developed Minneapolis 
Public Park It is essentially a community park with 
facilities for all ages. It includes a shelter house, tot 
area with wading pool, swing slide appar~atus area, ath
letic play fields, and picnic areas on a near-river level. 
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The picnic area is oriented toward the river and has a 
rugged natural character. Between the West River Road 
and the river there is a wide boulev,ard at the level of 
the River Road. A concrete wall and pedesh·ian railings 
forms the edge of the river along this boulevard. 

Future: This plan calls for no changes in the park 
itself. It should remain a community park to serve the 
families of the Seward-Riverside area. However, the 
River Road with its adjacent boulevard should be de
veloped further. Perpendicular parking should be pro
vided along the road. Globe lighting should be added. 
The boulevard area should have more trees and shrubs. 
Most important, a pedestrian-bicycle path should be 
constructed along the wall. At few other places along 
the Mississippi is it possible to get as close to the water 
or be as near the water level. The area could provide 
exciting hiking the year around. 
West Bank Hospital Area 

Present: The West River Road and adjacent boule
vard continue through this area. On the side of the road 
away from the river, a cliff rises up to the level of the 
hospitals. 

Future: Improvements should be made to the River 
Road and boulevard areas similar to those in the River
side Park area. The ruggedness of the stone cliff gives 
this area a wild and natural character. The steepness 
of the cliff almost eclipses the hospitals from sight, mak
ing the presence of these large buildings unimportant 
to the boulevard area. The building programs of the 
hospitals should be limited so that the cliff will continue 
to be a sufficient buffer. 
West Bank from Hospital Area to Washington Avenue 
Bridge 

Present: This area has several large oil storage tanks 
and a long dock area including the Municipal Dock 
and buildings. The tanks and dock buildings are set on 
a series of terraces created by retaining walls. The Uni
versity West Bank sits on the "Brow" of the gorge, about 
90 feet above: the river) with the storage tanks below. 
The West River Road leaves the river area between the 
Hospital and dock areas. 

Future: The use of this area for industrial docking 
and storage is inconsistent with prevailing adjacent land 
use. With the University, hospitals, and the River Road 
Park area on all sides, this area is an unfortunate eye
sore. This plan suggests that the entire area be made a 
highly sophisticated park to serve the University Com
munity. See further development of park in separate 
section: ((West Bank-A University Park". 

West Bank from Washington Avenue Bridge to Great 
Northern Bridge 

Present: This area is used for unloading and storing 
coal and crushed rock. It is a large Hat area approxi
mately 10 feet above the river, bound by the river, a 
stone cliff and hill, and two bridges. There is a long 
inclined road that leads from the Hat area to the top of 
the cliff. There are no permanent structures. 

Future: The University West Bank Campus will 
eventually expand to this side of Washington Avenue. 
Again, this industrial area is inconsistent with projected 
land use of adjacent areas. If the University ever makes 
use of the full scenic potential of the river, this eyesore 
must be eliminated. This plan suggests that the area 
be developed as an Arts Center for the University, in-
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eluding art classroom and studio facilities, art gallery 
facilities, and theater arts. facilities. These facilities 
would be built into the hill by using highly developed 
tenaces and plazas, all oriented to the river. For further 
development of Arts Center see separate section 'West 
Bank: An Arts Center". 
West Bank from Great Northern Bridge to Tenth Ave
nue Bridge 

Present: This is an industrial area including large 
storage tanks, docks, warehouses, and railroad spurs. It 
rises slowly out of the river about 90 feet high in 700 
feet. It is partially terraced. It is bounded and screened 
by both bridges. 

Future: This plan calls for continued use of this area 

West Bank Hospital Area- Boulevard 

Area B- River Road and Walkway 

for industry. The river cannot be used only as a scenic 
waterway. It must be remembered that the river is a 
means of transportation and it is. a perfectly legitimate 
land use to have industry border the river. This area is 
ideal for such industrial development-it is buffered 
from adjacent land use by two bridges, and across the 
river there is the same land use (the University Plant 
Services.) It is suggested, however, that the area be 
developed and maintained so as to remain adequately 
buffered and unobtrusive. 

Fua-lher Developments 
River Flats Area 

This plan suggests that this area be developed as a 

39 



Area b- West Bank: A University Park 

park with athletic fields for two reasons. First, the area 
is logically a park area because of its natural orientation 
to the river, and because of its unsuitability for Univer
sity expansion. This area, only a few feet above the 
river level and backed against a stone cliff, is naturally 
very "close" to the river (see case three under "General 
Considerations"). Because the area is on a bend in the 
river, it is seemingly bound on two sides by the river. 
Few areas could be more river-odented. The present 
University buildings near the area are oriented away 
from the flats (with the possible exception of the r~amp ) . 
This prevents any logical University expansion in the 
flats. Also, the lowness of the area would probably 
prevent permanent structures because of flood pos
sibilities. Secondly, there is an acute need in this erea 
for student athletic space. The dormitory complexes only 
one block away have little or no space for informal 
(non-intramural) softball, football, tennis, soccer, and 
frisby. The new dormitory complexes across the river, 
of course, would also use this space. The character of 
the park would be informal-a place for an afternoon 
game among friends. There would be no awesome 
fences and scoreboards with regulated time schedules 
and referees. The area could be flooded for sk!ating in 
the winter. At present the University has no outdoor 
skating facilities for students! This area would serve 
more than just dorm residents; it would be an outdoor 
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play area for all students. At present the Mall offers 
some play area but, being surrounded by buildings, it 
is academically oriented. Whereas, the Flats area, ori
ented to the river, is naturally more free. 
West Bank: A U nivertsity Park 

This plan suggests: that this area from the hospital 
area to the Washington Avenue Bridge be made a park 
for three reasons. First, and most obvious is the need 
of park space for recreation in the University com
munity. The small East Bank Mall and the hard surface 
plaza between Blegen and Anderson halls is hardly 
sufficient open space for forty thousand students. This 
area would become the urban park necessary for the 
recreational needs of these students. It is true that be
cause the University is a "commuter campus" it does 
not need to provide more than academic facilities. The 
students touch with the out-of-doors cannot be limited 
to potted plants on the plaz,a. Green open spaces are 
necessary retreats from books and lectures and the Uni
versity should provide such space. Secondly, this park 

would help relate the buildings of West Bank to the 
river gorge itself. The West Bank dor,mitories, library, 
proposed student union, and Social Science-Anderson 
Hall complex all sit on the edge of the river gorge. .As 
in case one under "General Considerations" they are 
distant ~and remote from the river because of their phy
sical distance from the river. This urban park with its 
necessary terraces could provide the logical transition 
from the buildings at the top to the river below. If the 
transition were complete, this distance, this remoteness, 
would disappear and the buildings would relate in a 
direct way to the river. The third reason for this park 
is to help the students relate to the river. As pointed 
out in case three under "General Considerations" rthe 
river becomes perhaps most dramatic when the in
dividual can meet it directly at the water, s edge. This 
park would make it possible for the individual to touch 
the water, to stand at its edge and to measure the 
river's immensity, and to feel the river's motion around 
him. By 1naking the river the focal point of the park, 
the students can come to know and to feel the life 
force of the river. 
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Among the facilities of the park would be: (a) stepped 
"beaches" continuing into. the water to allow one to 
walk into and touch the water; (b) walled walks along 
the river; (c) cantilevered projections over the water 
to create the bridge effect (see case two under «Gen
eral Considerations"); (d) strolling paths and walks 
laid out both formally and symetrioally, and biomor
phically in sympathy with the terrain; (e) common areas 
for meeting others and basking in the sun; (f) short 
sliding hills and skating rinks; (g) fountains and pools 
(exploiting properties of reflection and time change rel
ative to water); (h) aviary and small zoo; ( i) gardens 
and conservatory; ( j) snack bars and "sidewalk cafes"; 
( k) picnic areas; ( 1) plazas near buildings for related 
uses. 

An intricate use of terraces and sloped areas would 
provide the necess,ary vertical transition from building 
levels to the river. 
West Bank: An Arts Center 

This plan suggests that this area from the Washington 
Avenue Bridge to the Great Northern Bridge be de
veloped as a University Arts Center for two reasons. 
First, The University needs increased arts facilities. The 
only gallery space for works of art, at present, are four 
rooms at Northrup Auditorium and one room at Coff
man Union. This space is far inadequate to accom
modate the permanent collection, travelling shows and 
student exhibitions. Art studio and classroom space is 
barely adequate now and the Naegele building should 
not be considered a permanent solution to art studio 
needs. Present facilities are scattered with library, class
room, and studio spaces far apart. Housing all these 
facilities in one building and having the building dose 

Area H- West Bank: An Arts Center 
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to the gallery space would improve teaching conditions. 
Also planned are two new arena-type theaters-one out
door and one indoor. With the theaters would be neces
sary shops and classrooms. The second reason for the 
Arts Center in this area is the nature of the existing 
site. Badly scarred by years of industrial use, it is un
suitable for a natural park. The nature of the site sug
gests a building complex for the site is free of natural 
obstructions. Also, such an arts complex would be used 
by the public, and this site offers the necessary cir
culation and access to adjacent roads and freeways. 

The arts center scheme includes: (a) a continuation 
of the Blegen-Anderson Hall plaza to the other side of 
Washington A venue; ( b ) a series of eleven tenaced 
plaz,as down the hill to the river, on axis with an obe
lisk; (c) terraces containing fountains, pools, and trees; 
(d) the major units; art studio-classroom, art gallery, 
theater; (e) underground parking beneath terraces to 
serve theater and gallery patrons; (f) space for future 
c~assroom expansion; (g) river-oriented walks along the 
river's edge; (h) sculpture terrace for exhibiting work; 
( i) monumental sculpture (see works of Tony Smith). 

The character of this area would be that .of an urban 
plaza-type center except that it would be river-oriented. 
The river is always the dominant figure in the plan. Its 
motion, its scale, set the pattern for the center. The 
drama and monumentality of the river are reflected (if 
not literally) in the buildings and planas of the center. 
Again it is the relationship of man to the river that is 
important, and ~again man meets the river directly and 
comes to know the river. The buildings and plazas, like 
the river, reflect the time-change and seale that are be
yond man. [J 
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It's NCR, and this is not the only surprise you may get if 
you take a closer look at NCR. 

We're a company alive with new ideas, research, de
velopment. A year never passes without NCR increasing its 
investment in research. We have hundreds of engineers, 
chemists, and physicists exploring their own ideas for the 
company that's willing to wait and let them do it. 

Take a closer look and you'll see that NCR makes com
puters, electronic accounting systems, highly sophisticated 
solid-state communications systems for space and defense 
applications, and you'll see that even our good old cash reg
isters have become advanced information machines for 
businessmen. 

In a list of "emerging ideas of 1966," Business Manage
ment magazine credits NCR with two out of seven: pioneer
ing in laser technology for recording data, and development 
of our new PCMI microform system that puts the Bible on 
a projector slide. 

When you start looking, look closely at NCR. NCR can sur
prise you; maybe you have some surprises for us. Write to 
T. F. Wade, Executive and Professional Placement, NCR, 
Dayton, Ohio 45409. 

An Equal Opportunity Employer. ® 
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by engineering students graduate to Lockheed. Progress is a-matter of 

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ..• 

~otherworld ... upperworld ... and subworld projects. 0 We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ... 

consider our deep submergence vehicles, for example. And, just to show you our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. 0 For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. LOCK H ED 
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Deep Submergence 
Rescue Vehicle 

o, "oO •') 

Twister 
(Advanced land vehicles) 

MISSILES & SPACE COMPANY 

Polaris 
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by Ken Greer 

-vilitas et crudus semper eternam 
~~ 252525252.: 

-he who laughs last didn't get it. 

A young girl was taking a swim in a 
secluded lake. Suddenly she noticed a 
young boy sitting on the bank watch
ing her with great big eyes. She 
shouted at him to leave. Instead, he 
picked up her clothes and began tying 
knots in them. She swam to the bank, 
grabbed an old tub as a shield and 
advanced angrily on the boy. 
"Young man," she shouted, "do you 
know what I'm thinking?" 
"Sure do, lady," the kid replied, 
''You're thinking there's a bottom in 
that old tub." 

A letter to a teen-age counselling 
column read: "I am only 19, and I 
stayed out until two o'clock the other 
night. ~y mother objects. Did I do 
wrong? 
The answer was: "Try to remember." 

$ $ $ 

Joan: I told you we shouldn't have 
gone to the movies tonight. Look how 
crowded it is. I hope the usher can 
find us some seats. 
Mabel: She'd better. My shoulder 
straps just broke. 
Usher coming up aisle: Two down in 
front. 

Dad labored hard for eighteen years 
To keep the wolf away; 

Then daughter up and married one 
And brought him home to stay. 

A visitor from Jupiter noticed an 
irate father whipping his son. The 
son was spread over the father's 
knees, and was crying. The space 
man shook his head and said, "I don't 
dig the music but I sure like that 
rhythm." 

The dictionary is the only place where 
success comes before work. 
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"You know, Elaine, every time I see 
you, my heart beats faster, I feel the 
urge to do bigger and better things. 
I feel so strong and virile. Do you 
know what that means?" 

"Sure. It means that in about five 
minutes I am going to have to slap 
your face." 

Bill says that he picked up a gor
geous girl, took her fishing and they 
ended up camping out for the night. 

We asked him if he caught any
thing and he replied, "I hope not". 

@ $ $ 

Internal Revenue agent to graduate 
E. E.: "Now sir, the question asks 
how much, not how many you made 
last year." 

Judge: "You admit that you drove 
over this man with a loaded truck. 
Well, what do you have to say in de
fense?" 

Offender: "I thought he was dead." 

Little Jack Horner, 
Necked Sue in the corner, 
When in walked the girl's old man, 
With a smile on their face, 
They rushed from the place 
And finished in Jackie's sedan. 

Wife: "What do you mean coming 
home half drunk?" 
Husband: "Wasn't my fault, I ran 
out of money." 

A man went into a store and said, 
"give me a size 8 brassiere for my 
wife." The saleslady was amazed. 
"Size 8? ... what did you measure 
with?" 

And the man said, "My hat." 

Bob Plumb had a friend, Smithozer 
who was always saying, "It might 
have been worse." The phrase an
noyed Bob more than he cared to 
admit. 

One day Bob visited the optimistic 
Smithozer in great distress. 

"Plunk," he said, ''I've got terrible 
news. When I got home last night 
I found Brown, the baker, kissing my 
wife. I beat him up and they carried 
him off to a hospital." 

"Pretty tough," said Smithozer, "To 
bad, Bobby, old boy. But it might 
have been worse." 

"How worse, you stupid fool?" 
snarled Bob. 

"Why," said Smithozer happily, "if 
it had been the night before last, it 
would have been me." 

$ $ $ 

"Last night I persuaded my girl to say 
'yes.'" 
"Congratulations, when's the wed
ding?" 
"What wedding?" 

The judge demanded. "How did the 
trouble start?" 

"Well, your honor, she asked me if 
I'd like to play a round. I didn't 
know she was a golfer." 

$ $ $ 

Refined gentleman to drunk: "My 
good man, why don't you take the 
street car home?" 

Drunk: "Shno ushe. My wif would 
na le me keep it en tha houshe." 

Mary had a mini-skirt, 
And it was very tight, 
Who gives a damn for Mary's lamb, 
With Mary's thighs in sight. 
·.·.·.·.·.·.··:::··············-· ..... ·. ······.·.·.·.•.•.·.·.·.·.·.·.·.·.····· 
.·.·.·.·.·.•:•.•,• ..... ·.·:·:·::::;.;.; :;:;:;:;:;;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::::::::::::::::::::::;:;:::: :;:;:;:;:~::;:::··· 

Out of the mouths of babes come 
things that their parents regret ever 
having said in the first place. 

A college swimming coach was sum
marizing his team's achievements at 
the annual athletic banquet. "Well, 
we didn't win any meets," he con
ceded, "but we all had a good time, 
and nobody drowned." 

e o o 

Americans make the best lovers in the 
world-but the Japanese make them 
smaller and cheaper. 

Luci will not let her father hold the 
baby until the boy's ears are strong 
enough. 
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RTU N lTV is the "status quo" of Iowa's Investor-Owned Utilities. That is to say: At any 
time a young engineer joins with one of us, he'll be facing opportunities that can't be over-matched by others 
in our area of the professional scene. For not only are we facing up to needs for electric power and expansion 
of natural gas usage that are growing by geometric leaps and bounds - we also are in daily operation and 
consultation with 54 power suppliers in 10 midwestern states to provide the most foolproof power pool pos
sible. All this puts the strain on engineering talent that places you in the enviable position of choosing the 
opportunity you want with one of us. So, don't make a move till you've heard from one of our presidents in 
answer to the letter you should write him - soon! 

"Five of Iowa's Investor-Owned Utilities Serving the NEW IOWA" 

INTERSTATE POWER COMPANY 
A. W. Steele, Dubuque 

IOWA PUBLIC SERVICE COMPANY 
F. W. Griffith, Sioux City 

IOWA SOUTHERN UTILITIES COMPANY 
Robert W. Greenleaf. Centerville 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 
Charles H. Whitmore. Davenport 

IOWA ELECTRIC LIGHT AND POWER COMPANY 
Duane Arnold, Cedar Rapids 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
• Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

MARCH, 1968 

B Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! • Repeat and re· 
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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Graduating EE's ... 
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Here are 6 good reasons why your career gets off 
to a faster start that carries you farther at ECI 
in sunny St. Petersburg, on Florida's sub-tropical 
Gulf Coast. 

1. IMPORTANT PROGRAMS - ECI has a reputa
tion for pushing the state-of-the-art in electronic 
communications and developing sophisticated 
equipment and systems that exceed specifica
tions. For instance, ECI developed the world's 
first 1-KW airborne UHF transmitter, the first 
airborne electronic switching system and the 
first solid-state multiplex system designed spe
cifically for airborne use. As a result, ECI gets 
chosen to work on the critical programs and you 
get to grapple with important problems that 
demand creative solutions. 

2. VISIBILITY- ECI is large enough to let you fol
low your imagination, but small enough to make 
sure you and your ideas don't go unnoticed. 

3. RESPONSIBILITY- Being a medium size com
pany, ECI delegates more responsibility to each 
individual. You'll get meaty engineering as
signments developing advanced circuitry, real
time satellite communications, and ultra-reliable 
equipment plus setting new standards in micro
miniaturization. You'll grow faster because of it. 

4. VERSATILITY- ECI engineers work on projects 
from applied research and advanced develop
ment through prototype and product design. 
You'll learn more at ECI. 

5. PROMOTABIUTY- You'll do more and learn 
more at ECI. And, you'll be known for your ac
complishments. As a result, you'll find promo
tions come faster. 

6. STIMULATING ENVIRONMENT- At ECI you'll 
work with leading figures in communications, 
and you'll be encouraged to take advantage of 
ECI's full tuition refund program for postgraduate 
studies. You'll work with the most modern instru
mentation and laboratory facilities available. 
And, you'll enjoy spending your leisure time in 
sunny, sub-tropical St. Petersburg as much as 
you'll enjoy your job. 

INVESTIGATE ECI 
Be sure you investigate the opportunities that await 
you at ECI. Write to Ken R. Nipper, Supervisor of 
Professional Placement, P.O. Box 12248, Electronic 
Communications, Inc., St. Petersburg, Florida 33733. 

ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG DIVISION 

An equal opportunity employer (M & F). 
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His name is George Keck. He came 
to work for us as an industrial 
engineer in 1946. Today, he's the 
president. 

Here's the real point: engineers at 
United Air Lines are not an isolated 
group of people, but a rapidly growing 
group whose contributions are vital to 
our programs. Top management 
watches those contributions with ex
treme care and rewards the people who 
make them. 

There's a growing need at United 
Air Lines for aeronautical, electrical, 
electronic, mechanical and industrial 
engineers. We need them to improve 
designs of present aircraft and related 
equipment and to work with compo
nent manufacturers on the develop
ment of new equipment. 

We want top talent-people who can 
do the job with imagination and intelli
gence. If you've got it, you'll find a 
good spot with United Air Lines. See 
your Placement Office about us. 

AIR Ll ES 
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1 e a tain. 
Take a look at any campus. Big. Small. Rural. Urban. You 

see the same thing: guys and gals. Same books. Same looks. 
Same hopes. 

And you are there. 
Some students really jam in every bit of opportunity they 

can grab hold of. Some just drift through. 
Which are you? 
Here's a good tip: If you join the Air Force ROTC program 

on your campus you'll know you're grabbing a big opportunity. 
Financial assistance is available. You' II graduate as an officer
a leader on the Aerospace Team. You have executive respon
sibility right where it's happening. Where the space-age break
throughs are. You'll be able to specialize in the forefront of 
modern science and technology-anything from missile elec
tronics to avionics. You can also be a pilot. You won't get lost 
in some obscure job with no future. 

You'll also enjoy promotions and travel. 
So graduate with our blessings. 
And a commission. 
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r--------------~ 

I UNITED STATES AIR FORCE I 

: ROTC (A.U.) BLDG. 500 (ARTOI) : 

I Maxwell AFB, Alabama 36112 I 

: Interested in Flying DYes D No : 

I I 
I f 
I I 
I NAME AGE I 
I I 
I I 
I COLLEGE I 
I I 
I I 
I MAJOR SUBJECTS I 
I I 

: CAREERINTERESTS : 

I I 
I HOME ADDRESS I 
I I 
I I 
I CITY STATE ZIP I 
L------------~~~ 
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edited by STU NEMO 

Guess what, fans? Contrary to popular belief, log's 
Log i·s not dead, although few will say we're alive.· Just 
when you think Stu Nemo is gone forever he creeps out 
of his hole in the sub-basement of ME to bring indi
gestion and bad cheer to you. Did you ever stop to 
think that we may be putting you on with this whole 
column? Did you ever sto:p to think that the whole 
University is just putting you on? It's probably just 
a Communist plot to make us think we're educated. 

Well, the trash is even worse than usual this month. 
It's so poor that the Ivory Tower only offered half of 
their normal bribe to quit the Log for their mag. Some 
of these bits were so abominable that they were reject
ed by Triangle's Gopher Diggings. However, the Tech
nolog has the journalistic equivalent of a cast iron 
stomach. Here it is in unadultered squalor. 

e 196 fJ 
Once upon a time there was a big midwestern uni

versity where athletes were recruited from far and 
near and given money to play big time sports for the 
school so the alumni would be happy. The method 
seemed to work in football and other sports, although 
nobody could understand why it failed in basketball. 
Anyway, they were coasting along without a care until 
the day the big scandal broke. The previous systems 
had worked perfectly. The athletes got tuition and 
room and board and all the extras that stars deserve. 
Nobody was the least suspicious because it was the 
traditional college way of life. The tutors kept tutoring 
and the scholarships kept paying and all was peaceful. 

After the scandal all this was changed. The Big Ten 
was shaken from end to end by the corruption. The 
loyal fans were aghast to hear that their favorite stars 
could stoop so low. Imagine endangering their ama
teur standing by accepting gifts. The news had leaked 
out that MacBurger's Barn had been giving the ath
letes a ten percent discount on gut bombs. All you 
had to do was say "Duh. . . I'm .......... from the 
University ............ team. Gimme somma dem 
cheap gut bombs." It was even rumored that one of 
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the baseball players even got a free burger last year! 
An investigation was immediately launched to find 
the cause of this disgrace. Dietary experts were called 
in to see if the athletes were getting enough to eat at 
the dorms or whether these gut bombs were essential 
to athletic success. 

All the athletes were required to drive down to 
Kook Hall in their Corvettes to explain their involve
ment in the plot. Why couldn't they just be satisfied 
with a couple of thou from the U? Where did these 
boys go wrong? Imagine! Accepting free gifts. Al
though Tom Satchel, football captain, said that the 
gifts were trivial, the NCAA leaped into action and de
manded that the university paint a scarlet letter 11A", 
for Acceptor, on their helmets as a symbol of shame. 

It was really a pity that all those good young Amer
ican youths had to suffer this shame because private 
businesses actually believed they had the right to 
shower athletes with gifts as the university did. Some 
day them will learn that paid amateur athletes can only 
have public patrons. 

fJU el (/ 
Now that General Hershey has summoned our local 

substitutes for education, our teaching assistants, to 
march in the jungles of Viet Nam instead of the jungles 
of the West Bank, we are faced with a dramatic gap 
in our faculty. What will happen to all of our freshman 
courses and our labs. Up to this time an IT student 
could depend on meeting at least one person on the 
faculty each quarter, his lab teacher. Now that last 
link has been broken. Can you imagine the chaos that 
will result from following the plan of replacing them 
with undergraduate assistants? How about a physics 
lab with an IT senior as teacher? 
Student: What's that thing there? 
Instructor: W'ell ... I think it's where you get reading 

A,. Or is it reading B? Maybe that's the clock. 
Student: Well what should we do. We can't read this 

damn green manual. 

MINNESOTA TECHNOLOG 



Instructor: What a coincidence. We said that just last 
year. Back then, though, we had an old wise man 
to ask about our problems. 

Student: Your graduate assistant? 
Instructor: No, my big brother who had this course 

two years ago. 
Student: Why are you a physics major if you don't 

like it? 
Instructor: Physics major? I'm in Sociology. All you 

have to be to get this job is 4-F! 
Perhaps they will use the other plan of eliminating 

labs completely as long as they can't staff them. This 
surely wouldn't cause any rebellion in the IT under
graduate ranks. The big drawback is that students 
could go through the whole curriculum without learn
ing how to fudge data. This would eliminate the only 
practical knowledge in the program, learning how to 
fake experimental results. W'ithout this valuable train
ing the graduate would be useless in industry. This 
would destroy all the testing procedures in industry and 
threaten our national security. Surely this threat alone 
will cause the renewal of graduate deferments. 

0 
We weren't sure there would be a Daily Bull this 

month because we were told spring might never come. 
Mother Nature came through again, however and we 
do have a list of spring events to record. 
Mar. 16-31 

16~Daily reporter flees from student demonstra
tion, is accused of yellow journalism. 

17-St. Patrick's Day-Campus campaign starts for 
Pol ish Power. 

20~First Day of Spring-Annual snow storm buries 
campus. 

31-MetE literally pours his booze over the rocks, 
gets limestoned. 

April 1-15 
1-April Fool's Day-IT Week committee reports that 

the celebration is completely planned. 
4-U. S. Flag adopted in 1818, his sister Cindy four 

months later. 
9-Angry riverbankers demonstrate to protest river 

gorge development. 
12-Union of Students gets in bind over bookstore 

prices. 
15-Cheap Joe gets March printing bill, attempts 

suicide with poison but stays conscious long 
enough to get deposit back on bottle. 

~ ve a e 
He did it again last week. Charley Boorman came 

in the office and started to talk about his campus life. 
As hard as we try, we can't silence Charley once he 
starts on his unique narratives. He told about part 
of a Technolog Board Committee but he sensed that 
he was getting on ground that was too dangerous. 
Instead he began on a tale about MSA. The last meet
ing was a trying event for poor Charley because he 
made the mistake of staying to see it adjourned. Very 
few people outside the Senate have held on to see the 
end of one of these epic tragedies. He launched into 
his monologue and most of the staff dozed off, but your 
loyal Log's Log reporter kept awake to record his words 
for posterity. 

"It took this here guy with the toothv smile at least 
fifteen minutes to get some order in the body, as he 
called it. It wasn't my idea of a body. Let me tell 
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ya' 'bout this little one I knew from Falcon Heights that 
... Well, that's another story. Anyways, this guy quiets 
them down finally. Most of the crowd looked down
right bored and this was only the beginning of the 
meeting. There were a few executive reports, as they 
called 'em. Some guy from IT stood up, musta been a 
TA or somethin', and talked about election rules. (I 
didn't even know they had elections.) I got a little 
suspicious. He didn't look like IT. Maybe they should 
have the credenshuls committee, or whatever it is, 
check him out. They started to argue about voting 
booths in housing units and I got supremely bored. 
George Glonnenwortz, the Slide Rule Club representa
tive, and me cut out to the Mixers for four or five 
quick ones. When we got back the voting debate was 
still raging. We noticed that the audience, for it was 
an audience, not a membership, was dwindling. The 
mess call had seriously depleted the ranks. I musta 
dozed off 'cause I don't remember a thing until George 
waked me up and said it was almost over. I came out 
of mv nap just in time to here a motion for adjourn
ment from one of the six remaining delegates. If it 
hadn't been for that trip to the Mixers I don't think I 
could have made it through. It's a pity that more stu
dents don't take an interest in government, like I do. 
I think their oroblem is the same as Tech Commission. 
Thev make the mistake of scheduling meetings during 
Dialing for Dollars. Very few tube watchers would make 
that sacrifice. 

e as TutfJ 

Wait, I still have to integrate from 0 to II~. 

We must apologize for revealing last month that the 
Army had used log's log in Viet Nam because we vio
lated the secret research agreement with the govern
ment. Our contract stated that all the diabolical and 
supposedly humorous research conducted in the ME 
basement was to be unavailable for public scrutiny. 
We suspect this was less to protect the government 
than it was to keep innocent passersby from stumbling 
into our den of iniquity to inquire about Log's log. 
They might have actually seen us at work and their re
covery would have needed more psychological help 
than the Student Counseling Bureau can provide. 
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.uAT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The narne, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE P:UBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

• OFFSET 

8 LETTERPRESS 

B UCE PUBLI HI G CO p y 
2642 UNIVERSITY AVENUE 
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and anything else that IOU might think of~ 
The 165-year history of Du Pont is a history of its 

people's ideas- ideas evolved, focused, and engineered 
into new processes, products and plants. The future 
will be the same. It all depends upon you. 

You're an individual from the first day. There is no 
formal training period. You enter professional work 
immediately. Your personal development is stimulated 
by real problems and by opportunities to continue 
your academic studies under a tuition refund program. 

You'll be in a small group, where individual 
contributions are swiftly recognized and rewarded. 
We promote from within. 

You will do significant work, in an exciting 
technical environment, with the best men in their fields, 
and with every necessary facility. 

Sign up today for an interview with the Du Pont 
recruiter. Or mail the coupon for more information 
about career opportunities. These opportunities lie both 
in technical fields-Ch.E., M.E., E.E., 
I.E., Chemistry, Physics and related 
disciplines-as well as in Business 
Administration, Accounting 
and associated functions. 

MJUlCH, 1966 

r--------------------------------------1 
: E. I. duPont de Nemours & Co. (Inc.) l 
1 Nemours Building 2500-1 l 

I 

Wilmington, Delaware 19898 l 
I Please send me the Du Pont Magazine along with 1 

the other magazines I have checked below. 1 

0 Chemical Engineers at Du Pont 
0 Mechanical Engineers at Du Pont 
0 Engineers at DuPont 
0 Du Pont and the College Graduate 

1 Name ____________________________________ __ 

I 
I Class Major ___ Degree expected, __ _ 
I 
: College ____________________________ _ 

: My addressl---------------------------

1 City tate ip Code __ _ 

L--------------------------------------~ 
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WHERE HAVE ALL THE E.E.'s GONE? Have they disappeared into the masses of 
the University? We, the ALUMNI of KAPPA ETA KAPPA, are wondering if they even exist 
yet at MINNESOTA. KAPPA ETA KAPPA, BETA Chapter was established at Minnesota in 
1923, and at one time was the largest fraternity on campus. In late years, however, the mem
bership has dwindled and Beta Chapter is near death. 

The Alumni Association and the National Executive Council have the facilities (House) 
and the capital, all we lack are some "INTERESTED" prospective members. 

Kappa Eta Kappa can provid-e intellectual, social and fraternal enjoyment for all those in
terested. We don't want freeloaders, we want individuals who will accept a challenging task and 
attain the goaL 

We want to reorganize the best professional Electrical Engineering fraternity in existence, 
and the local Alumni will support the efforts demonstrated by those willing to meet the chal
lenge. The University and the student body will realize the loss if Beta Chapter of Kappa Eta 
Kappa is allowed to dwindle away. 

All interested EE's and Physics majors are encouraged to call these local Alumni for further 
information. 

STEVE CRANEY, 473-3498 after 5:30 p.m. 
SHELDON ALTMAN, 332-5222, EXT. 2466 during daytime 
LARRY BRONSTAD, 866-3923 after 6:00 p.m. 
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John C. Heiman, 
a typical Kodak ~ 

industrial engineer 

Elwood R. Noxon, 
~ a typical Kodak 

industrial engineer 

What was crucial six months ago? 

Hard to remember@ 
Six months is a long time to a Kodak industrial engineer. Much happens. Men like 
these carry on as if the whole company-top to bottom and stem to stern, cameras 
to industrial adhesives, food emulsifiers to check microfilmers-were a big laboratory 
for the practice of industrial engineering under the best of conditions. Management 
finds it pays to let them think so. Happy, they make their advance as strictly pro
fessional industrial engineers or hide their industrial engineer's insignia and use their 
skills to take over other functions in the organization. 

Apart from the common denominator of an employer that appreciates industrial 
engineers and can always use more of them than we get, Heiman and Noxon lead 
very different working lives. Without assuring these gentlemen against the possibility 
that six months hence they will have traded specialties. here's the contrast: 

Heiman is an accomplished simulation man, a thinker in Fortran, 
a builder of models for the big computer to manipulate. 

He made a good score lately when given six weeks to overhaul 
the reasoning behind the design of a chemical manufacturing 
system that had evolved over the last five years as a multi-channel 
processing plant with problems in line interference and flexibility. 
He and a colleague, checking each other, spent three weeks 
writing a program that covered building size, reactor size, product 
flow, and auxiliary equipment. Debugging took another three 
weeks. All the while a third man was collecting experience data 
from the old production area. 

The experience data were converted into Monte Carlo input 
distributions. Various configurations of the proposed production 
equipment were studied in thirty computer experiments, each 
simulating twelve weeks of operation. 

Result: a system costing 3% more than the original but with 
25% more capacity, plus proof that certain manifold connections 
between reactors wouldn't work. 

Noxon works on mechanical goods. He pities industrial engineers 
who don't get to collaborate with their mechanical engineer 
partners right from when a project still consists of only rough 
sketches. He does get called into his projects that early. 

His place is in the middle. At his extreme left is the design 
engineer who created the product idea. Next sits the manufac
turing engineer, devising ways for the production boss to trans
form the idea into reality at the required volume. To the quality
control engineer at the other end of the table is entrusted the 
whole reputation of the company as it rides on the proposed new 
product. Between him and Noxon, the production boss awaits 
instructions. Noxon's job is to sell cost awareness right and left. 
Unless each of the five gets in his licks, there will be trouble. 

Noxon can't stay in the conference room all day. The action 
is on the factory floor. In putting together job designs, learning 
curves, and space requirements for the 1970 line, he cannot 
ignore the ongoing commitment to 1969 product and the lively 
remnant of '68 production. And cost reductions had better con
tinue when Noxon and his teammates study the "audit assembly" 
movies from initial production. 

Industrial, chemical, mechanical, and electrical engineers who find their profession interesting 
and would like to practice it in a way that best suits their individual makeup should talk to 
EASTMAN KODAK COMPANY, Business and Technical Personnel Department 
Rochester, N.Y. 14650 

In Rochester, N.Y. we make photographic and non-photographic products. In Kingsport, Tenn. our Tennessee 
Eastman Company makes fibers, plastics, and industrial chemicals. In Longview, Tex. our Texas Eastman 
Company does petrochemistry. Everywhere an equal-opportunity employer offering a broad choice of 
professional work and local conditions, with geographical mobility only for those who want it. 



Just ask a certain family in Marrakeck, Morocco. 
A solar cooker he helped develop is now making life 

a little easier for them-in an area where electricity is 
practically unheard of. 

The project was part of Dan's work with VITA 
(Volunteers for International Technical Assistance) 
which he helped found. 

Dan's ideas have not always been so practical. Like 
the candlepowered boat he built at age 10. 

But when Dan graduated as an electrical engineer 
from Cornell in 1955, it wasn't the future of candle
powered boats that brought him to General Electric. 
It was the variety of opportunity. He saw opportunities 
in more than 130 "small businesses" that make up Gen
eral Electric. Together they make more than 200,000 
different products. 

t~d~LTE.R Llbi4ARY 
MA.IN CAMPUS 

3 u:s 

fl ir 
Sm 

At GE, Dan is working on the design for a remote 
control system for gas turbine powerplants. Some day 
it may enable his Moroccan friends to scrap their solar 
cooker. 

Like Dan Johnson, you'll find opportunities at Gen
eral Electric in R&D, design, production and technical 
marketing that match your qualifications and interests. 
Talk to our man when he visits your campus. Or write 
for career information to: General Electric Company, 
Room 80IZ, 570 Lexington Avenue, New York, N.Y. 
I 0022 699-23 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 





Jobs that just ight change the orld. 

Desalt the world's oceans 
Westinghouse has 73 water-desalting 
units operating or on order around the 
world. Now we need people to help us 
design and build facilities that can de
salt 150 million gallons a day-and solve 
some of the toughest water-supply prob
lems we've ever tackled. 

These graduates needed: Electrical En
gineering, Chemical Engineering, Materi
als Science, Physical Sciences, Industrial 
Engineering, Engineering Mechanics, Me
chanical Engineering, Civil Engineering. 

Telecast live from the moon 
with the company that developed a shoe
box-sized TV camera so sensitive it sees 
in the dark. In the years we've been 
working on space, we've also developed 
portable power plants, rendezvous radar, 
NERVA rocket propulsion. For projects 
of the future, we want minds whose only 
ceiling is infinity. 

These graduates needed: Electrical En
gineering, Aerospace Engineering, Me
chanical Engineering, Physical Sciences, 
Mathematics. 

Take walking out of flying 
with the company that builds systems to 
transport people automatically from wait
ing area to aircraft. Westinghouse is 
providing new solutions to some of the 
toughest mass transportation problems 
of the jet age. What we need is more 
people to help us move more and more 
people. 

These graduates needed: Transportation 
Engineering, Electrical Engineering, Me
chanical Engineering, Industrial Engi
neering, Computer Sciences. 

Create infinite energy with the 
company that is building "fast-breeder" 
reactors. These sodium-cooled fast
breeder plants will produce more nuclear 
fuel than they consume by converting 
uranium into plutonium. Westinghouse 
built the first nuclear generation plant. 
The people we hire now will work on the 
most sophisticated nuclear power facili
ties in the world. 

These graduates needed: Chemical En
gineering, Mechanical Engineering, Con
trol Engineering, Nuclear Engineering, 
Physical Sciences. 

Think tiny with the company that de
velops micro-miniature circuits so small 
that we can put everything that makes a 
TV set tick-except the picture tube itself 
-on the surface of a dime. The smaller 
the components, the more ingenious the 
people behind them must be. Talk about 
new challenges ... 

These graduates needed now: Electrical 
Engineering, Physical Sciences, Mechan
ical Engineering, Chemical Engineering, 
Industrial Engineering. 

Teach people who will teach the 
world with the company that has con
ducted more Peace Corps and Vista 
Volunteer training programs than any 
non-university source. If you want to 
help develop programs that will help to 
find out how people learn, Westinghouse 
wants to learn about you. 

These graduates needed: Electrical Engi
neering, Systems Engineering, Computer 
Sciences, Social Sciences, Mathematics, 
Physical Sciences. 

Want to change the world? Your best 
opportunity lies with a company like 
Westinghouse. Contact Luke Noggle, 
Westinghouse Education Center, Pitts
burgh, Pa. 15221-or see the Westing
house interviewer on your campus. 

An equal opportunity employer. 

You can be sure if it's Westinghouse ® 



Why engineering students graduate to Lockheed. Progress is a matter of 

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ... 

;otherworld ... upperworld ... and subworld projects. D We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ... 

consider our deep submergence vehicles, for example. And, just to show you our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. 0 For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. LO K HEED 
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Deep Submergence 
Rescue Vehicle 

Twister 
(Advanced land vehicles) 

MISSILES &. SPACE COMPANY 
418 GROUP DIVISION OF l..OCKHEED AIRCRAFT CORPORATION 
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'' he excitement in 
engineering doesn't all 
happen in a develo ment lab!' 
"I found that out when I started selling computers. 

"Obviously, they're expensive. Nobody's going to buy one un
less I can show him why it'll be worth the investment. (This is 
Bob Shearman, Mechanical Engineer, an IBM Medical Repre
sentative in Marketing.) 

~~My customers happen to be doctors and scientists. Naturally, 
I have to find out what their problems are before I can hope to 
build a case for installing a computer. That's what I find excit
ing. This whole process of helping somebody solve a knotty 
problem. 

"For example, one of my installations is at a cancer research 
institute. A problem came up when they decided to build a 
radio therapy suite about a block away from the computer. 
The doctors wanted to communicate with the computer right 
from a patient's bedside. 

"The general solution was easy enough. We knew we'd have to 
use some sort of remote terminal. But from then on it was a 
process of exploration. I asked a lot of questions, dug up a lot 
of facts, and generally helped the customer arrive at a detailed 
definition of his problem. Then I worked closely with 
IBM and the customer until we had the right ter
minals installed and functioning. 

"In a job like this, you use your engineering back
ground all the time. Whether you're defining a 
proble1n or showing the customer how our 
equipment can help solve it." 

Bob's comments cover only a small part of what 
IBM offers an engineering student who likes to 
work with people. For more facts, visit your cam-
pus placement office. Or send an outline of your ca
reer interests and educational background to Irv 
Pfeiffer, IBM Corporation, Department E, 100 South 
Wacker Drive, Chi.cago, Illinois 60606. 17~~ 
We're an equal opportunity employer. r!..!u!EOLW ® 
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ho keeps a level head. 
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 us. "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 challenges of rugged 
competition, and the rewards that come from winning? 

Then write The Timken Roller Bearing Company, Canton, Ohio 44706. 
Ask our Manager of College Relations to give you a tryout. 

The Tim ken Company manufactures 
tapered roller bearings, fine alloy 

steel and removable rock bits. 

® 
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It's NCR, and this is not the only surprise you may get if 
you take a closer look at NCR. 

We're a company alive with new ideas, research, de
velopment. A year never passes without NCR increasing its 
investment in research. We have hundreds of engineers, 
chemists, and physicists exploring their own ideas for the 
company that's wi IIi ng to wait and let them do it. 

Take a closer look and you'll see that NCR makes com
puters, electronic accounting systems, highly sophisticated 
solid-state communications systems for space and defense 
applications, and you'll see that even our good old cash reg
isters have become advanced information machines for 
businessmen. 

In a I ist of "emerging ideas of 1966," Business Manage
ment magazine credits NCR with two out of seven: pioneer
ing in laser technology for recording data, and development 
of our new PCMI microform system that puts the Bible on 
a projector slide. 

When you start looking, look closely at NCR. NCR can sur
prise you; maybe you have some surprises for us. Write to 
T. F. Wade, Executive and Professional Placement, NCR, 
Dayton, Ohio 45409. 

An Equal Opportunity Employer. ® 
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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 • 
I 

• 
I 

r 

shapes, it allows the engineer to RUt 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' SOC:IETY OF AMER:ICA 

Cast-Steel 
r E ineeri ~ '}(. ility 

April, 1988 
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The opinions expressed here, unless 
otherwise signed, are those of the edi
tors and do not ne:cessa.rily represent 
the views of the Institute of Technol
ogy, its faculty or students, 01· any 
other 01·ganization. 

A favorite conversation topic for 
those who deal in personality traits 
and psychological gossip is the games 
that people play, but in our techno
logical world on this side of church 
street a more common topic is the 
games that machines can play. Gary 
Boos has summarized some of the pos
sibilities for computer games in his 
article on computerized chess. It is 
somewhat chilling to think of facing 
a machine in a game designed to test 
human mental agility. If this report 
were fiction, the game opponent 
would be a monster, but here we have 
the computer presented as an eerie 
technical advance. Although we are 
assured that they cannot think, they 
are performing functions formerly ac
complished by thinking human be
ings. This is not only an amazing 
technical advance, it is an eerie exam
ple of dehumanizing our society. 

Students traditionally complain 
about food, housing and other living 
problems, but this year the issues 
have crystalized into a movement on 
a national scale. The term coined for 
the movement was Student Power 
which immediately developed mani~ 
fold connotations which depended on 
what type of office the interpreter 
held. The issue seems to be fading 
and it is questionable whether there 
is much enthusiasm left for the idea 
after a long, cold winter. We have as
sembled a set of five varying opinions 
on the question of student power in 
order to provide a sound, comprehen
sive background for those who must 
think about this issue for next year. 
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Is Student Power dead or it is merely 
taking a new form? We hope this for
um will stimulate discussion based on 
the broad perspective gained by the 
comments from this diverse group. 

Passing the Torch 
This is the second to the last issue 

for us. Next month is the E-Day iss1,1e 
with the extra-special added-attrac
tion of a "How-to-Build" article. Any
way, the editor for next year was 
elected by our publishing hoard, the 
Minnesota Technolog Board Commit
tee, and: in case you didn't see the big 
article in the Daily, Ken Greer is the 
suck . . . ah, lucky person. Ken is 
eminently well qualified, having done 
layout on a high school yearbook for 
two years, and having been chief thief 
this year for «Splinters.~' That gives 
him twice as much experience as the 
rest of the editorial staff put together. 
However, in spite of this handicap, 
we think Ken will do a great job. 
While he is editor, he wants to in
volve the staff more and teach them 
the how's and why's of putting out a 
magazine. In this regard, he wants 
more staff members, especialiy IT stu
dents. So if you have a positive GP A, 
come on down and kno~k on the door 
and ask for Ken. You might not get 
to work right away, but there certain
ly will be opportunity next fall and 
even during the summer if you are 
around. 

HelpU 
Although our Log staff is not prone 

to advance planning for the magazine, 
we are quite concerned about per
sonnel for all student activities in IT. 
We have already elected our new edi
tor and business manager and we are 

actively seeking new staff members, 
but there is another important part to 
IT extracurricular activities. The stu
dent body that most directly influ
ences the type of education you re
ceive and the policies that will control 
your activities is the Tech Commis
sion. In the spring we must plan for 
next year's government. This group 
is chronically short of personnel and 
must seek greater grass roots support. 
For the first time, the Commission has 
gone out into campus government to 
represent the interests of the IT stu
dent. We cannot afford to return to 
our previous introverted condition. 

All of the gains that this year's 
group have made will be lost unless 
enough dynamic men are found to 
continue the progress. We have final
ly expressed our opinion on the issues 
that concern all University students 
and we must continue to do this. This 
is the important juncture at which we 
either move forward with further 
gains or collapse. The groundwork 
has been laid but we now need new 
men to build on it. 

IT elections will be held during IT 
Week. Please sign up now and run 
for office if you wish to help your 
school. 

Take That! 
This year (in case you haven't 

noticed) we have been taking editorial 
picks on E-Day. Which is not to say 
that we don't wish it every success. 
In fact, you might say that we have 
a vested interest in E-Day. 

Two of our staff members are head
ing up E-Day committees. 

And the Technolog is going all-par 
this year. 

So why does the Technolog jump 
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onE-Day when it should be jumping 
on the band wagon? 

Because, as we pointed out in 
March, we should be the literary 
gadfly of IT. Controversy is our busi
ness. Criticism is the force that makes 
people want to do well just to show 
the critics they can.· 

We hope that this will be the effect 
of our efforts this year. If it is, no one 
will be happier about it than we. 

But looking at the situation, we 
realize that this editorial and all the 
others we have written will be worth
less. In this whole do-nothing univer
sity, IT has the deserved reputation 
of being the do-nothing college. The 
same few who care about Tech Com
mission, the same few who care about 
their society, are the same few who 
will care about E-Day. 

Prove us wrong. We dare you!! 

Curriculum Power 
Tech Commission has been work

ing for some time to place students 
on departmental curriculum commit
tees in IT and some progress has now 
been made. IT has a long tradition 
of not forming this type of policy on 
a college-wide basis, but, rather, 
leaves the decision up to the depart
ments. The departments have been 
consulted on this issue and five have 
responded affirmatively. From this 
beginning we must develop a compre
hensive program for student represen
tation. 

In those departments that welcome 
student participation we must place 
students who will show that we can 
meaningfully contribute to the educa
tional process. By positive perform
ance in these schools we can h~lp to 
convince the other departments that 
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student representation can provide a 
useful aid in curriculum decision. It 
is now necessary to develop the stu
dents' role in the new structure. Peo
ple must be found to adequately fill 
these positions and to work for more 
representation. 

The five departments that have in
dicated support are Civil Engineer-

ing, Mechanical Engineering, Physics, 
Chemistry, and Geology. We sincere
ly hope that other departments will 
follow these more forward -looking 
groups. The only way to achieve a 
satisfactory consensus on scholastic 
decisions is to consult the whole com
munity of scholars, both faculty and 
students. 

west 1iJ IT~ tests 
's ~ e 1nnesfJ 

For further information call 373-3298. 
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E is the '•status quo" of Iowa's Investor-Owned Utilities. And among our many 
and changing challenges you'll find one or more that will reward you financially, mentally and professionally. 
Challenges? How about stepping up from 345,000-volt transmission lines to 750,000 volts and higher? Or 
helping put a 500,000-kw nuclear generating plant into service - from drawing board to on-the-lines? Or 
cooperating with knowledgeable engineering staffs of the 54 power suppliers that provide interlocking ser
vices through MAPP- Mid-Continent Area Power Planners? Yes, our challenges make a good picture for you 
in our "status quo" now, when our day-to-day work points toward 2000 AD and beyond. Ask any one of 
our presidents about what's in our "status quo" for you. Write him a letter. 

"Five of Iowa's Investor-Owned Utilities Serving the NEW IOWA" 

INTERSTATE POWER COMPANY 
R. W. Steele. Dubuque 

IOWA PUBLIC SERVICE COMPANY 
F. W. Griffith. Sioux City 

,.Change hats with us" IOWA SOUTHERN UTILITIES COMPANY 
Robert W. Greenleaf. Centerville 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 
Charles H. Whitmore, Davenport 

IOWA ELECTRIC LIGHT AND POWER COMPANY 
Duane Arnold, Cedar Rapids 

10 MINNESOTA TECHNOLOG 
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Paul Feldman, BSAE University of 
Maryland '68, wanted to be sure he 
was making the best choice for his 
career, not just getting a job. He 
~ad some pretty pertinent ques
trons when he talked to Bill Raynor 
at our plant in Evendale. Here are 
three of the more basic ones: 

PAUII.: "Do you have a real job for 
me or would I just be filling a 
space?" 
BU.L: "You've just seen the type of 
engineering work that was respon
sible for the awarding of the Heavy 
Military Transport (C-5A) and the 
Super Sonic Transport contracts 
within the last 24 months. With 
projects like that going on, you can 
bet your efforts will be valuable. 

We have too much planned for the 
future not to need every bit of pro
fessional thinking you can give 
right from the beginning-espe
cially with your store of new knowl
edge. Your contribution could be a 
deciding factor in one of our future 
engine proposals." 

PAUII.: "If I join your Engineering 
Program, what are the chances for 
advancement?" 

BILl: "They're great. While on the 
Engineering Program, your salary 
benefits, pay reviews and status 
will be exactly the same as though 
you were directly assigned to a 
specific area. The whole point of 
the Program is to give you ex
posure to three different R&D areas 
so that you can make your decision 
on what area of engineering you 
want to work in. But you move up 
just as fast. It's talent, not years 

t~at is important. Your contribu
tron to the business determines 
w.h.en you'll move up in responsi
brlrty and authority." 

PAUL: "Do you reimburse engi
neers for higher education?" 

BILL: "The General Electric Tuition 
Refund Plan allows you to continue 
your education at one of the fine 
schools in the Cincinnati area, like 
the University of Cincinnati, 
Xavier University or Miami (of 
Ohio) University. You could take 
an advanced engineering curricu
lum or a program leading to a 
MBA degree. Your tuition is reim
bursed after you have successfully 
completed each individual course." 

Paul's questions and Bill's answers resulted in Paul joining the General 
Electric Evendale Engineering Program. If you have, or are about to get a 
BS/ MS in Mechanical or Aero Engineering and have some good ques
tions, why don't you talk to Bill Raynor. You can call him collect at (513) 
243-6484. If that's not convenient, write Mr. Wm. Raynor, Entrance 
Programs, Sect. 867, Aircraft Engine Group, General Electric Company, 
Cincinnati, Ohio 45215. An equal opportunity employer, M/ F. 

AIRCRAFT ENGINE GROUP 

GENERAL ELECTRIC 
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by GARY BOOS 

"If one could devise a successful 
chess machine, one would seem to 
have penetrated to the core of human 
intellectual endeavor." (Newell, Shaw, 
and Simon.) 

Computers can't perform any oper
ations or computations by themselves; 
they must be told what to do and 
when to do it by a specific set of in
sh·uctions called a program. 

We usually can't tell the computer 
what to do for every single situation 
it faces, so the program sets forth a 
set of insh·uctions and criteria for the 
computer to use in its operations on 
the given problem. 

This article concerns programs that 
enable computers to play games. Since 
by far the most work and publications 
have been on chess and checkers, I 
will concentrate on them. 

A History of Machines That 
Played Games 

Maelzeis Chess Automation-This 
was actually a large box with a midget 
inside. Maelzel, using a set of collap
sible gears that he told his audience 
was the mechanism, was able to fool 
thousands of people-in the 1770's. 

Chess-In 1951 a Mr. Tming of 
Great Britain addressed himself to 
programming chess. His analysis was 
based on the premise that "If one can 
explain quite unambiguously in Eng
lish, with the aid of mathematical 
symbols if required, how a calculation 
is to be done,then it is always possible 
to programme a : digital computer to 
do that calculation, provided the stor
age capacity is adequate." 

The one game his program yielded 
was terrible. It was so bad it would 
blunder in a few moves and be forced 
to resign early in the game. 
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Checkers-In 1952 the first checkers 
playing program was published by 
C. S. Strachey. Following the lead of 
Shannon he was able to produce a 
program that played, in his words, 
"quite a tolerable game until the end 
game." 

The Los Alamos Chess Progra1Ylr
Kister, Stein, Ulam, Walder, and 
Wells of Los Alamos produced a chess 
playing program in 1956 for the 
MANIAC-I.~ It played a reduced 6 
X 6 version (without the Bishops) so 
it was considerably simpler than a 
normal game. 

Bernstein's Chess Program-In 1957 
Bernstein, Arbuckle and Belsky pro
grammed chess for the IBM 704·. Its 
moves were very superficial and it 
played a bad game of chess at an 
average speed of 8 minutes a move. 

NSS Chess Program,.----Newell, Si
mon and Shaw working in Research 
and Development at IBM started on a 
Chess playing program in 1955. '"Three 
years later they had programmed a 
relatively complicated program that 
played a poor game of chess at the 
pitifully slow speed of about 1 hour 
per move. 

The Checker P1'ogram that Lea1'ne:d 
-The most advanced game playing 
program that I have ever read about 
is A. L. Samuefs checker playing pro
gram. He used it mainly as a vehicle 
for studying machine-learning tech
niques. Programming was first started 
on it in 1959 and work was continued 
for several years and it gradually 
learned how to play better and better 
checkers. In fact in 1962 it was able 
to beat an expert chessplayer. 

A Chess Mating Combinations P1'o
g1'am,_Around 1962 G. Baylord, H. 
Simon and P. Simon produced 
MATER I. If the program is given a 
chess position with a forced check
mate it can find the correct series of 
moves leading to checkmate in over 
90% of the cases. 

The U.S.S.R. Chess P1'ogram,.----As 
early as 1958 there was an article in 
Pravda stating that chess had been 
programmed for the Russian BESM 
computer, but no details were given. 

Mac Hack VI.-The most widely 
known chess playing program in the 
U.S.A. is Mac Hack VI. It originated 
at the Massachusetts Institute of 
Technology and has been playing le
gal chess moves for over two years. 

Tic-Tac-Toe:-In 1946 D. Davies 
programmed the British DEUCE (a 

*The name of the computer has nothing to do with 
the fact that it played chess. 

computer) to play tic-tac-toe. I pre
sume that it could never lose a game. 

Pioneer-C. E. Shannon was the 
real pioneer in the fi~ld nf games 
playing programs, for in his paper that 
was published in 1950 he set forth the 
basic principles for analysis: mini
maxing, look-ahead, etc. which are 
explained below. Shannon's paper did 
not present an actual chess playing 
program, but it did propose a sys
tematic procedure which could be 
programmed and it discussed various 
ways in which the simplest procedure 
could be improved. 

Other Game Playing Programs-In 
the last five years these games have 
also been programmed: Go-Moku, 
Hearts (cards), Coin Matching, cer
tain aspects of nuclear war (if one 
can call that a game), a Kriegspiel 
referee,~~ dominoes, and Gin Rum
my,t Bridge, and Black Jack 

look-ahead, Minimaxing 
and Evaluation 

Before I discuss the relative merits 
of these programs I must first present 
the basic ideas of programming com
puters for board games, with the aid 
of examples. 

In any program we must first ac
quire our basic information before we 
begin any calculations. To play from 
a position we must define the position. 
In checkers all that is needed is (1) 
the position of the pieces and (2) 
whose move it is. In chess more fac
tors are needed (1) the position of the 
pieces (2) whose move it is (3) a state
ment as to whether the Kings and 
Rooks have been moved. This is re
quired because by moving a Rook the 
right to Castle on that side is for
feited. (4) The last move made-Per
haps Pawn takes Pawn en-passant is 
possible. Now that we have the nee,.. 
essary information how do we go 
about deciding which move to play? 

The only practical procedure for 
deciding which move to make on a 
board garnet is to have some sort of 
a look-ahead routine. Legal moves 
are generated from the given position, 
then certain of these (maybe all of 
them) are selected for further analysis. 
Replies to each of these moves are cal
culated, then replies to the replies etc. 
as far as we have computer time and 
memory space available. Graphically 

**Kriegspiel is a variation of chess where neither 
side knows where his opponents pieces are; therefore, 
a referee is needed. 

t1Programmed at the University of Minnesota by 
Steven Lindfors. 

tAssuming the players move alternately. 
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these moves and counter moves form 
a "tree." Looking at the work of 
MATER II below we see an example 
of a small "tree" of moves. 

It is not correct to select the initial 
move which leads to the board posi
tion with the highest score, since to 
reach this position would require the 
co-operation of the opponent. Instead, 
one must work upward through the 
"tree" of moves determining at each 
level the most advantageous play for 
the side that is moving until one ar
rives at the best original move. Be
cause we assume our opponent will 
minimize our gains and we will try to 
maximize our gains the procedure is 
called "Minimaxing." 

Referring again to the position in 
the diagram one will see an example 
of minimaxing. 

Some criteria must be used to deter
mine which moves are best; the cri
teria MATER n~ uses is how the 
squares around the enemy King are 
controlled and how many moves the 
enemy King has in the position. For 
an example, a variation is excluded 
from further consideration if it allows 
the enemy King more than four legal 
moves. 

An Alternate Method 
There is another way to decide up-

No Move 

I 
QxNPch 

I 
Mate 

QxRch 

/' 1<-R2 QxQ 

on the best move, but it has rarely 
been used-a dictionary of positions. 
That is we store up hundreds or even 
thousands of positions with the cor
rect move listed. This method was 
used in SamueY s checker program but 
is impractical for chess. 

Look-ahead vs Evaluation 
When the authors of the checker 

playing (and learning) program found 
it difficult to evaluate a position, in
stead of just working harder on the 
evaluation of each position, they fell 
back on the soft cushion of their look
ahead. "Hecourse was had to the pe-

*The direct descendant of MATER I. 
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culiar property of the look-ahead pro
cedure which makes it less important 
for the scoring polynomial to be par
ticularly good the farther ahead the 
process is continued. This means that 
we can evaluate the relative change 
in the positions of the two players, 
when this evaluation is made over a 
fairly larger number of moves, by us
ing a scoring system which is much 
too gross to be significant on a move
by-move basis." 

Furthermore, from what little I 
know about Mac Hack VI, I believe 
that almost the entire basis of the 
program is a look-ahead routine. 
From this idea and the few published 
games I have seen, I believe its 
strength lies in tactics, i.e. a series of 

BPx 

I 
NxPch 

I 
PxN 

I 
R-R3ch 

I 
Q-RS 

RlxQ 

I 
Mate 

capture and recaptures. Its weakness 
is positional play because relatively 
little work has been put forth on its 
positional evaluation. 

The question is: which is more use
ful (1) a thorough look-ahead routine 
or (2) several good evaluation rou
tines. 

If one were to base his answer com
pletely on past programmers' efforts, 
the look-ahead routine would win. 
But the excessive computer time used 
was always paid for by some person 
or organization other than the pro
grammers themselves, so the program
mers never bothered to reduce the 

exponential growth of moves in a tree 
of moves by using more or better 
evaluation routines. 

As an example (I admit it is the 
worst of the go group) look at the NSS 
program; one hour move at $150 per 
hour on the IBM 704 yields a $150 
move! Using more positional evalua
tion routines on each position costs 
time, but "The significant feature of 
chess is the exponential growth of po
sitions to be considered with depth of 
analysis. As analysis deepens, greater 
computing effort per position soon 
pays for itself, since it slows the 
growth in number of positions to be 
considered." 

I quote Newell, Simon and Shaw, 
"We believe that any information 
processing system-a human, a com
puter, or any other-that plays chess 
successfully will use heuristics (a sys
tem of questions) generically similar 
to those used by humans." As an ex
perienced chess player I realize that 
master chess players do not look into 
dozens of variations and analyse hun
dreds of positions. They don't have 
to; their positional and tactical judg
ment is so good that within a matter 
of 10 to 30 seconds they can spot 
the two or three key variations. It 
was once said that the reason why 
people quit showing chess problems 

Q-1<86 

I 
No Move 

I 
QxNP QxNP 

I I 
Mate Mate 

to J. Capablanca (an ex-World Cham
pion) is that he would find the solu
tion before all of the pieces could be 
set up! 

A Discussion of the Modern 
Chess Programs 

The Los Alamos program on the 
MANIAC I used a look-ahead with a 
fixed depth of two moves. It used a 
modified minimum procedure with a 
very crude evaluation routine. It took 
12 minutes per move and produced 
chess of such a quality that could only 
beat a beginner. 

The Bernstein program was consid
erably more sophisticated than the 
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Los Alamos program because it ex
amined only a fraction of the legal 
continuations and used a reasonable 
evaluation routine to help eliminate 
variations from consideration. It used 
routines to generate the legal moves 
on which the variations were based. 
At the end of its look-ahead process it 
would evaluate about 2,800 positions 
out of about 800,000 legal continua
tions. Judging from the sources I 
have, it seems to be the first program 
that ever played chess against a hu
man. 

The NSS program was programmed 
for a now non-existent computer, the 
Rand JOHNNIAC. It was a very com
plicated program using four different 
"languages" of coding. It used six 
move generators that would propose 
moves based on: 

(1) King Safety 
(2) Material Advantage 
(3) Center control 
( 4) Development 
(5) King side attack 
(6) Promotion of pawns 
In my opinion there are two reasons 

why the program was so slow in play
ing its moves: 

(1) The JOHNNIAC itself was a 
poor computer for the languages they 
used for programming. 

(2) They tried to probe too deeply 
into variations before evaluating the 
end positions. They kept playing 
moves in a variation until there were 
no captures possible, then and only 
then did they evaluate the position. 
But the evaluation of such a position 
has little bearing on the variation that 
produced it, so even after five hours 
of computer time the program could 
come up with a definitely inferior 
move. 

Mac Hack VI is more accurately 
described as Project Mac Hack. Proj
ect Mac Hack is sponsored by the 
United States government and has 
sole and complete access to a com
puter of its own, a PDP-6. Mac Hack 
is programmed in a difficult but basic 
manner enabling it to operate at near 
peak efficiency. Due to its variable 
look-ahead (and free computer time) 
it has been able to play in speed chess 
tournaments{; and in regular week
end tournaments. Mac Hack VI has 
beaten several humans but at present 
doesn't stand a chance against an ex
perienced tournament player. Because 
it doesn't need any rest and is avail-

*In speed tournaments eacl~ side is ~llowed only 5 
minutes to complete all of h1s moves m each game, 
or forfeit the game. 
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Carl Wagner (white) vs. Mac Hack VI (b'lack) 
I. P-KN3, P-K4; 2. N-KB3, P-K5; 3. N-.Q4, B-B4; 4. N-N3, 'B-N3; 5. IB-N2, 
N-KB3; 6. P-QB4, P-Q3; 7. N-B3, B-K3 (a bad move): 8. P-Q3, PxP (an 
even worse move) • 

able to play anyone at practically any 
time it has racked up over 1,000 _ 
games to date! 

It seems that the article in Pravda 
was true (see above) for in 1967 a four 
game match was arranged (via tele
type) between the relatively new (and 
previously unheard of) University of 
Stanford chess program and the U.S.
S.R. Institute of Theoretical and Ex
perimental Physics program. It ap
pears that the Russians have at least 
two programs; one a mediocre pro
gram roughly on the level of the 
Stanford program and a fancy one 
that appears to be the best chess play
ing program ever written. Using the 
poorer of their programs they drew 
two games. Using their fancy program 
the Russians brutally slaughtered the 
Stanford program in the remaining 
two games. 

How Good Are These 
Chess Programs? 

Of those programs in the U.S.A., 
Mac Hack VI is, in my opinion, the 
best chess playing program. 

As an example of its play see the 
position below. Mac Hack VI is play
ing the Black side and plays 8 ... PxP 
allowing White to play 9. BxNP at
tacking the Black Rook. Though Mac 
Hack is supposed to have a look -ahead 
to take care of such things, it seems 
too one-sided. That is, the program 
asks "What combinations can I pull 
off on my opponent", and not "What 
combinations can my opponent pull 
off on me." Twice more in the game 
the computer allowed White to play 
combinations winning material when 
it didn't have to. 

Both 7 . . . Bishop to King 3 and 
8 ... Pawn takes Pawn were poor 
moves on Mac Hack's part. 

Listed below is my estimate of the 
relative playing strengths of the chess 
playing programs today based on 
their last published games. The best 
program is given a full100 points, the 

. other programs proportionate scores. 
U.S.S.R. 100 
Mac Hack VI 65 
Stanford 35 
NSS 30 
Bernstein's 20 

Perhaps a better comparison of 
their playing strengths would be to 
say that the Russian program could 
give Rook odds to the Bernstein pro
gram and still beat it. 

It is justifiable to ask, "Is it worth 
it?" Arthur L. Samuel answered that 
question better than I ever can. "'Pro
gramming computers to play games 
is but one stage in the development 
of an understanding of the methods 
which must be employed for the ma
chine simulation of intellectural be
havior. As we progress in this under
standing it seems reasonable to as
sume that these newer techniques will 
be applied to real-life situations with 
increasing frequency, and that the ef
fort devoted to games or other toy 
problems will decrease. Perhaps we 
have not yet reached this turning 
point and we still have much to learn 
from the study of games. Neverthe
less it seems reasonably certain that 
the time is not far distant when we 
will be able to exploit the decision 
making capabilities of the digital com
puter to a much greater extent than 
is now done, and when many of the 
more humdrum mental tasks which 
now take so much human time will be 
done by machine." (] 
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tried to stick us in a house that was scheduled to be 
torn down and was already half demolished. We did 
manage to get better accommodations the second 
night. Then they stuck us on a marble floor in a school 
hall. What a treat! You'd think these travel agents 
would be more honest in their ads. 

''In the morning they started pushing us into the 
streets to ring doorbells, like some damn A,von lady. 
I went up to one of these houses to try out my line. I 
said, 'Hi, there. I'm Charley Boorman and I'm speak
ing for Senator MacCarty.' This guy replied, 'Oh, good 
old Joe. I voted for him back in '50. It's a good thing 
you young people are still supporting him or we'd be 
overrun by those Commies.' 

"The next one I tried was a Nixon supporter. He 
shouted, 'Dick will show Khrushchev who the hell is 
boss!' I retreated to a friendly W'isconsin bar to re
cuperate. With fortified spirits I set out again. The 
afternoon was better. Even if they supported Nixon 
they at least invited me in for a beer. Like one who 
said, 'Well, I'm for Dick, but come on in and we'll 
resc uss it.' 

"My spirits were starting to rise. We got a free din
ner and all, Saturday night. It wasn't bad at the end. 
Maybe next month I'll try Indiana." 

Charley wandered out of the office destroying his 
war-like Terry and the Pirates comic book. 

fDr the un 
Last month was migration time when college stu

dents flock like lemmings to the sea. Our crack Log's 
Log Entertainment and Better Living reporting crew 
followed the crowd to sunny Florida. We squeeze 
thirty seven cents spending money and four empty 
returnable pop bottles out of Cheap Joe and the six 
of us set out in our luxurious Fiat. We soon ran into 
fog so thick we could hardly see the end of our surf
board. It's possible that Illinois and Indiana are just a 
hoax. There is actually nothing there. We could have 
been on a treadmill with a white sheet in front of us. 

The majority of the territory we crossed was entirely 
expendable. We found it hard to believe that we would 
fight a civil war to keep these states. in the union. 

Perhaps the thing, most sought by the travelers, 
besides sun, is people from other parts of the country. 
All the midwesterners flock in to Florida and what do 
they meet? Midwesterners. We went to a motel dance 
and met the girl who lived across the hall in the dorm 
from the girl we took out last year. Next we met a girl 
from our high school who we didn't recognize, but 
remembered us and ran over excitedly. If they weren't 
from Minnesota, they usually were students at Mich
igan State or Ohio State, all of whom were trying to 
meet southerners. Ah, well. 

We made the mistake of seeking an apartment in 
the University area last week. This quest had been at
tempted once before in our college career, but we had 
forgotten the trials we endured. Every student first 
tries the immediate area. If you are among the lucky 
you can find a hole in a private home that rents for 
the same price as a new apartment in any other part 
of town. We thought that the predatory homeowners 
had formed a price-fixing guild and our fears were 
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confirmed when we met the president of LAFFS, Land
lords Association For Fleecing Students. For obvious 
reasons he wished to remain anonymous. He just 
goes by the name his fellow leeches coined, Mr. Big. 

Most students eventually try escaping the ridicu
lous rent district. This can involve commuting from 
a distance almost as far as your home. We found the 
ideal place with just the right rent in Cambridge. You 
can stoically face a thirty-seven minute drive from 
some suburb every day, but it is hard to explain to your 
parents why your apartment is only a mile from home. 

Mr. Big is working to solve this problem. He honest
ly wants to equalize rents for students. Presently he is 
trying to expand his control to Cambridge, instead of 
the present ten-mile radius. He was enraged by the 
case of the GC freshman commuting from Moorhead. 
His lobby is now trying to have rent minimums set for 
students so they wouldn't have to live so far away. 
He'll get them anywhere. It just proves that those with 
cheek will inherit the earth. 

By Jove, Cholmondeley! It's one of your students with a Cancel-Add 
form to sign. 

Well, I guess that serves you right. Month after 
month we insult you with this idiotic column and some 
of you still make it this far. The Student Counseling 
Bureau is now in the process of studying what maso
chi·stic impulses drive people to read this trash every 
month. Could it be that some hope exists that some
thing good will accidentally slip into log's log? One 
would think that the many months of disappointment 
would discourage most, but they keep coming back. 

When will our readers realize that this is just a 
giant hoax perpetrated by the administration to make 
students believe that they are being entertained. Per
haps when the real Stu Nemo, whose real name cannot 
yet be disclosed, resigns from the administration his 
identity will be disclosed. 

We would like to publicly declare that we will not 
be responsible for any debts incurred by Cheap Joe. 
last month we found that the printing bill had been 
charged to our Texaco credit card. 
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ith the help of Foxboro instrumentation 
Textiles and beer are but two of the prod
ucts Foxboro instruments help make better. 
We could name lots of others - clothing, 
paper, steel, chemicals- all fundamental to 
high living standards. 

Our people find the world of process con
trol a rewarding place to live and work, a 
place where individual talent and initiative 
are recognized. 

Professionals like you are finding just the 
opportunities they've been looking for with 

An Equal Opportunity Employer 

Foxboro - a fast growing company in a 
a nondefense industry. 

Talk to your Placement Officer. Look 
through the Foxboro Capabilities Brochure 
in his office . . . then let us tell our story 
in person. Write: 

Mr. W. W. BROWN 
College Personnel Relations 
The Foxboro Company 
Foxboro, Massachusetts 02035 

® 

Specialists in Process and Energy Control 

OFFICES IN PRINCIPAL CITIES. PLANTS IN U.S.A. • CANADA • MEXICO • ENGLAND • FRANCE " NETHERLANDS • JAPAN • AUSTRALIA 
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edited by KATHY PAKOY 

"ATOM-MATIC" READ
ER . . . This Beam Profile 
Monitor from High Voltage 
Engineering's E qui pm en t 
Division can accommodate 
seven scanner heads-al
lowing for seven different 
readings of ion beam cur
rent, distribution and posi
tion. 

A new model of the FAST
FOLD Jet-Speed Folder recently 
introduced as a companion unit 
for the popular 11" X 17" of
fice duplicator, has been an
nounced by Michael Lith Sales 
Corp. Specifically designed for 
in-plant, office and printing de
partments, this compact FAST
FOLD emphasizes simplicity in 
handling and ease-of-operation 
so that with 1) the new steel 
feed shaft, new steel bearings 
in the frame, 2) "power-grip" 
toothed timing belt, and 3) four 
delivery wheels instead of two 
insure comparatively trouble
free operation even when han
dled by office personnel, male or 
female. 

21 



22 

No Master keys can turn your protection off 
with this newly invented Auto security system. 

Securo-Guard uses a combination lock for 
"Keyless" operation to assure top security. The 
unit serves a dual purpose function-As a Bur
glar Alarm & theft proof lock. 

When combination is not correctly selected, 
car will not start, & if ignition is turned to "ON" 
position, HORN WILL RING. 

Also protects against "Ignition Jumping", a 
common theft technique. Easy to operate & in
stalls in minutes at most any service station. Has 
control dial which lights up at night for easy 
viewing. Included with each unit-mounting 
bracket, information manual & two "WARNING" 
window decals. 

The Hovercraft was de
veloped under the guidance 
of the Dow Chemical Com
pany. The craft has been 
found to be stable in both 
rough and calm waters and 
that it holds up well in 
most conditions. It is small 
novelty version of the large 
hydrofoils that are oper
ated by the Navy. 

MINNESOTA TECHNOLOG 



A multitude of careers. in fact. And we'd like 
to discuss them with you. So you 'II have a bet
ter idea of what a Bell System engineering 
career is all about. we'd like to send you a 
copy of "Communications-a challenging 
future for you." 

Then later a member of the Bell System Re-

NAME 

ADDRESS 

COLLEGE 

cruiting team will get in touch with you to talk 
about the whys, whats and wherefores of a 
Bell System engineering career. 

Send to: Personnel Manager. College Em
ployment. American Telephone and Telegraph 
Co., 195 Broadway, Room 
2116A. New York, N.Y.10007. 

MAJOR 

PHONE NO. PREFERRED LOCATION U.S.A. 
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Graduating EE's .•• 

u'll 
faster 
Here are 6 good reasons why your career gets off 
to a faster start that carries you farther at ECI 
in sunny St. Petersburg, on Florida's sub-tropical 
Gulf Coast. 

1. IMPORTANT PROGRAMS- ECI has a reputa
tion for pushing the state-of-the-art in electronic 
communications and developing sophisticated 
equipment and systems that exceed specifica
tions. For instance, ECI developed the world's 
first 1-KW airborne UHF transmitter, the first 
airborne electronic switching system and the 
first solid-state multiplex system designed spe
cifically for airborne use. As a result, ECI gets 
chosen to work on the critical programs and you 
get to grapple with important problems that 
demand creative solutions. 

2. VISIBILITY- ECI is large enough to let you fol
low your imagination, but small enough to make 
sure you and your ideas don't go unnoticed. 

3. RESPONSIBILITY- Being a medium size com
pany, ECI delegates more responsibility to each 
individual. You'll get meaty engineering as
signments developing advanced circuitry, real
time satellite communications, and ultra-reliable 
equipment plus setting new standards in micro
miniaturization. You'll grow faster because of it. 

4. VERSATILITY- ECI engineers work on projects 
from applied research and advanced develop
ment through prototype and product design. 
You'll learn more at ECI. 

5. PROMOTABILITY- You'll do more and learn 
more at ECI. And, you'll be known for your ac
complishments. As a result, you'll find promo
tions come faster. 

6. STIMULATING ENVIRONMENT- At ECI you'll 
work with leading figures in communications, 
and you'll be encouraged to take advantage of 
ECI's full tuition refund program for postgraduate 
studies. You'll work with the most modern instru
mentation and laboratory facilities available. 
And, you'll enjoy spending your leisure time in 
sunny, sub-tropical St. Petersburg as much as 
you'll enjoy your job. 

INVESTIGATE ECI 

Be sure you investigate the opportunities that await 
you at ECI. Write to Ken R. Nipper, Supervisor of 
Professional Placement, P.O. Box 12248, Electronic 
Communications, Inc., St. Petersburg, Florida 33733. 

ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG DIVISION 

An equal opportunity employer (M & F). 
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Newman is campaigning for McCarthy, not because he is an 
actor but because "I've got six kids." 

"Although I am a professional comedian, some people tell 
this is not enough." 

Initially, the influx of entertainers 
in political contests created waves of 
scorn. Actors were accused of play
ing on their screen personality to win 
support in an area where their ex
perience was insufficient. On campus, 
however, this attitude has evolved 
just as the form of politics the enter
tainers support has changed. Students 

April. 1968 

swarm to hear big names and watch 
famous faces, but they find their 
heroes speaking as average citizens 
with a personal message, be it humor
ously or seriously delivered. 

One finds that the celebrities pro
ject this personal feeling to the audi
ence because students feel the per
former can speak out against the 

system and have an effect. For the 
average student, as well as the aver
age citizen, the cliche is still true that 
you cannot fight City Hall. However, 
the entertainer has a forum and has 
a following of fans to create an audi
ence. From this Hollywood soapbox 
an actor reaches a large listening 
audience, press coverage, and public 
sympathy. 

Continued 
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The famous Newman eyes register amazement at a ques
tion from the press. 

Paulsen and his manager joke before a speech to an appreciative audience 
of students in Coffman Union. 

26 

uwill I be your next president? 
Hell, yes!" 
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Surrounded by admirers, Newman goes backstage for a 
press conference after his speech. 

In the last month, two entertainers 
visited for two very distinct reasons, 
but they both showed their concern 
with our present government. Paul 
Newman was campaigning for Senator 
McCarthy and talked as a family man, 
not as a star. Many expected Cool 
hand Luke or Hud in a sleeveless 
T-shirt, but not a father of six kids. 
He came on stage in character, but 
quickly moved into the humble role 
of a citizen professing his belief in 
his chosen candidate. This showed the 
entertainer in a new light, that of 
someone who could fight against a 
political system. 

A thoughtful Paul Newman reads a telegram from Senator 
McCarthy urging the students to attend Greek exile Andreas 
Papandreau's speech which followed Newman's. 

Pat Paulsen waged his humorous 
campaign on serious issues. One could 
sense that he was trying for some
thing besides laughs. His satirical 
barbs all had a base in his disgust 
with the direction of American policy. 
His emotional tirade on America 
ruling the seas accurately undercut 
the trend of our Pax Americana for
eign policy, and the connection with 
Nazi Germany brought home the 
point. 

11We have nothing to fear but fear itself ... 
and the boogey man." 

Continued 
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nd you still call us a phone company? 
We really don't mind. 
After all, it wasn't that long ago that we were just in the telephone business. But 

now, because we're involved in so much more, we need bright college graduates 
with practically any kind of degree, whether it's in Engineering or Commerce. 

Ask your placement director about us. The misunderstood phone company at 
730 3rd Avenue, N.Y. 10017. 

eneral lephone Electronics 
SYLVANIA ELECTRIC PRODUCTS· LENKURT ELECTRIC· AUTOMATIC ELECTRIC CO.· TELEPHONE COMPANIES 
IN 33 STATES · GENERAL TELEPHONE DIRECTORY CO. • GT&E LABORATORIES · GT&E INTERNATIONAL 
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Continued 

April, 1968 

"I am just the common, simple savior of America's destiny." 

ELPI 

I 
• 

I 
• 

We desperately need: 

~ riters 
~Artists 

~ Photo aphers 

S come n wnto ( e E. 
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by E. G. WILLIAMSON 
Dean of Students 

At the request of the Technolog I 
am commenting on this issue. I have 
been perplexed all this school year 
trying to find out what is the purpose 
behind the local desire for "student 
power." What would it be used for? 
And I am not satisfied with the gener
al statement: "in the interests of stu
dents." There are many, many inter
ests of students, some of which can
not be properly manned by the Uni
versity but rather by other agencies 
including the home or the community 
at large. And some "interests of stu
dents" may prove to be exploitive or 
degrading of other students. 

One of the reasons that I am queru
lous about the purpose for which 
power is desired has to do with the 
historical fact that over the past sev
eral decades students have actually 
acquired more and more power i~ 0is 
University in the sense of decisiOn 
making about many affairs and .P.ar
ticipating in other aspects of decisiOn 
making. For example, the recent pro
longed conference, chaired by Vice 
President Wenberg about the amount 
of the incidental fee to be recom
mended to the Regents, is only the 
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latest of many instances in which he 
asked students to help make the de
cision with regard to that incidental 
fee and how it shall be distributed. 
This is student power and this par
ticular expression of power has been 
going on for a number of years: s.o 
that it is nothing new, although 1t IS 

new perhaps to this student genera
tion if they have not participated 
heretofore. 

There are many other illustrations 
in many departments, colleges, donni
tories, student organizations, and else
where of the long historical record of 
studedt power in this University, and 
I shall cite only a few before I ask 
the question: What more do students 
want and what more do they deserve? 

For example, as the then Chairman 
of the Senate Committee on Student 
Affairs in the spring of 1946, on April 
1 of all days, I presided at the first 
~eeting, as far as I know, in the his
tory of the University between the 
President and the then two Vice Pres
idents and the members of the St~
dent Council and the Senate Commit
tee on Student Affairs. This was. the 
first instance in which the students 
collectively were able to tell the Pres
ident directly what they did not lik.e 
about the University including dormi
tmy rates, a perennial problem. But 
what they disliked most was the fact 
that they were not consulted before 
decisions were made in the central 
administration and I often say that 

(Continued on page 32) 
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by DICK STENSTROM 
President of Tech Commission 

Student power is a term which has 
risen to the forefront on many college 
and university campuses this year. 
The basic questions really are what is 
student power; how can it be accom
plished; and how far should it go in 
the future? 

Student power means not simply 
the ability to influence decisions, but 
the ability to make decisions. I feel 
that those who should obey the rules 
should also help make them. The stu
dent body should have clearly defined 
means to help participate in the for
mulation and application of institu
tional policy affecting both academic 
and student affairs. Thus, students 
should help decide curriculum, admis
sions, academic, social, and oth~r 
board policies-even investment poli
cies. I also feel that students can be 
best disciplined for violating rules 
they themselves helped frame through 
significant student participation. 

Tech Commission, student govern
ing body of the Institute of Technol
ogy, has moved into a meani~gful role 
whereby we are accomplishmg some 
of these goals of student power. :V e 
have obtained student representation 
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on the IT Curriculum Committee, IT 
Scholastic Standards Committee, and 
on some departmental undergraduate 
curriculum committees. We re
quested and lobbied for student rep
resentation on the committee to select 
an IT Dean but were refused al
though I do think we triggered some 
faster action by the committee. We 
worked in conjunction with the IT 
facul~y to establish a P-N grading sys
tem m IT. We also initiated an IT 
Course Evaluation last. spring quarter 
which again was administered this 
winter quarter. The results of the 
winter quarter evaluation were dis
tributed to the department heads as 
well as to the instructors. The ques
tionnaire also contained a subjective 
as well as an objective part which we 
hoped would give the instructors a 
better response and help them to 
achieve m.Ir goal of better instruction 
in the Institute of Technology. We 
also influenced campus wide policies 
by our representation and participa
tion on the Board of Presidents, the 
All University Demonstrations Com
mittee, the All University Placement 
Committee, the Bookstore committee 
and referendum, and some of the ma
jor issues before the MSA Assembly. 
We also sought to help the recruiting 
of and beginning of the IT Freshman 
with High School Visitation, Tutoring 
Service, and Big Brother programs. 
Next fall, we have set up in conjunc
tion with the University of Michigan, 

(Continu-ed on page 32) 
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by LUDWIG J. SPOL Y AR 
Director, Student Activities Bureau 

Student power brings out many re
actions on campus; most of which are 
emotional. Personally, I had mixed 
reactions when student power was 
brought to the Twin Cities campus 
this last fall from the National Stu
dents Association annual congress 
which was held in Maryland during 
August. 

I was pleased with the thought that 
students were beginning to become 
more motivated in wanting to be ac
tive partners in their education. But 
I was worried with the thought that 
students were seeking to ignore this 
educational partnership and begin a 
power-struggle on campus. 

The Minnesota Student Association 
hosted the National Student Power 
Conference in November. I was able 
to observe some of the sessions and 
read the distributed materials. Many 
of the student delegates were con
cerned, frustrated, confused, and es
pecially verbal about their local cam
pus situations. 

After listening to these students, es
pecially from other campuses, I can 
see wh~ they feel the way they do, 
but I disagree with their solutions to 

• 

remedy the situations. 

Four basic concepts seemed to ap
pear from the discussions of student 
power. First, the circumvention of 
Student Personnel Services. For 
years, student personnel workers have 
served as communication channels be
tween students and the administra
tion. Many of the student power ad
vocates now want to ignore or elimi
nate this middleman. This leads to 
the s.econd concept, confrontation pol
itics. . With confrontation politics, 
there Is no opportunity or considera
tion for consultation on issues. De
~ands or ultimatums are made pub
licly before any dialogue can take 
place. Resolutions of these conflicts 
~re usually unsatisfactory and damag
mg to future relationships. The third 
concept of student power is legalistic. 
Student power advocates are seeking 
to move disputes between students 
and the institution into civil courts 
rather than have these disputes re~ 
solved within the academic commu
nity. This trend has many inherent 
dangers for the autonomy of an insti
tution of higher education. The 
fourth concept is the use of good 
sounding but false assumptions to 
promote the student power cause. 
Effort must be made to logically ana
lyze the premises and statements 
made by those seeking power. This 
last point leads me to point out the 
responsibility which rests on the 
shoulders of the majority of students 

(Continued on page 32) 
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without that form of power and if our 
students of 1946 had known how to 
mount a revolution as at Berkeley, we 
would have had one. Everyone now 
knows or should know that since 1946 
we have met several times each year 
to discuss with the President perplex
ing and initating problems that stu
dents want to talk about. Moreover 
the President does also talk, out loud: 
off the record, about budget problems 
and legislative problems and the like. 
As far as I know, we were the first 
University systematically to hold such 
meetings in which the students could 
directly reach the President's ear and 
influence the use of his power and 
thereby share in the use of that pow
er. 

The 1951 minutes of the Faculty 
Senate show that my subcommittee of 
Dean T. R. McConnell's Senate Com
mittee on Education reported for rec
ommendation and approval by the 
Senate the first plan for students to 
hold membership on each university 
faculty senate committee, a practice 
which has been continued to the pres
ent with varying degrees of success 
because some students, like some fac
ulty, have proved to be less than fully 
effective and thoughtful members of 
committees. Other students have not 
taken the task very seriously and 
therefore they exert less power in 
committee decisions and delibera
tions. But even before 1951 students 
were on the Senate Committee on 
Student Affairs, and I do not know 
when that practice began, but it was 
long before I came to Minnesota in 
1926. 

And it was as early as 1939 and 
1941 that this University, and I was 
party to it, established "due process" 
in the handling of alleged discipline 
cases, long before the Dixon case, and 
later added students to the President's 
Committee on Student Behavior (dis
cipline). 

These illustrations will serve to 
make my point that students do in
deed continue to exercise a great deal 
of power in this University. But this 
leaves me with the question: What 
more is wanted and what more is de
served and desirable from the stand
point of the welfare of the entire stu
dent body and of the University as a 
totality? I ask this question because 
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there are no doubt many instances in 
which students do not exert sufficient 
influence to satisfy them, or to satisfy 
me in the formulation of policies 
which affect them. But this is a ques
tion open to discussion publicly so 
that all can participate in reaching 
some kind of a conclusion rather than 
having one group making decisions 
affecting the rest of the student body 
without the student body as a whole 
having a voice in the exercise of addi
tional powers. 

The proposals that MSA presented 
through its subcommittee for consid
eration would, in effect, make MSA 
the decision-making body, subject to 
the President and the Regents. This 
would be similar to giving the faculty 
absolute power or to giving the cen
tral administration absolute power to 
make decisions without regard to the 
rest of the University. Rather, I be
lieve that the three component parts 
of a University-students, faculty and 
administration-should be in continu
ous consultation with one another so 
that whoever has the chartered legal 
authority to make decisions does so 
only after there has been widespread 
discussion of basic issues and policies. 
This is not to say that everything 
should be decided through a plebi
scite but rather that a university 
should be open to continuous discus
sion on matters of importance and no 
single component of the University 
should exercise its power absolutely 
without consultation. And we of Min
nesota have had widespread consulta
tion since President Morrill in 1946 
initiated that practice. 

So I suggest that we begin public 
discussions of what changes are 
needed in detailed decision making 
to improve the welfare of students, 
faculty and administration. 

Let's get on with the kind of seri
ous, rational discussions that should 
differentiate a university from other 
societal institutions. Students already 
possess the needed power to partici
pate in such discussions and therefore 
in decision making about matters of 
importance to themselves and to the 
other components of our University 
such as curricula, grades, women, s 
hours, the "open door" policy in men's 
dormitories and discipline. I would 
not be in a university in which stu
dents were not involved in decision 
making on policies which affect them. 
But we need thoughtful discussion 
about such matters-not pressure and 

power tactics, but widespread ration
al discussion in depth. 

Let's get on with that kind of dis
cussion about "student power," such 
as the proposed transfer of the SAB 
and the Disciplinary Counseling office 
to MSA in one form or another as 
proposed in the two platforms I have 
seen. [J 

Stens om 
(Continued from page 31) 

an all Big Ten Conference of engi
neering councils and student govern
ing boards which will undoubtedly set 
many precedents for student power 
movements in the future. 

Thus, I feel that student power is 
only limited in the future to those 
areas where administration and facul
ty have first, the continuity, and sec
ond, the experience, to better decide 
those policies. However, I do feel 
that the student should at least in all 
instances be consulted, and, with few 
exceptions, presented in deciding pol
icies which will affect their social and 
academic life at this university and in 
its community. (] 

Spolyar 
(Continued from page 31) 

who are not demanding power, but 
who are sincerely concerned about 
their education and their institution. 

Many of those students who should 
defend the attacks, both internal and 
external, on the institution have abdi
cated or stood silent, while a small 
minority has seized power for their 
own purposes. Any society or institu
tion needs participation and involve
ment by all its members in order to 
survive and grow. What better place 
is there for the free expression of 
ideas than a university campus!!! 

I am convinced that the great ma
jority of students who have expressed 
a desire to participate in the govern
ance of their institutions are sincere 
and able in carrying out responsibili
ties. They have so much to conhibute 
to the development of the university 
and their own education. Unfortunate
ly, some of the negative concepts of 
student power have been used in 
seeking remedies to campus problems. 

Only through an informed and in
terested student body, can we all 
work together to make education a 
meaningful part of our lives. (] 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
Ill Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

April, 1968 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Ill Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

• OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 
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Ill 

by Ken Greer 

-vilitas et crudus semper eternam 

-he who laughs last didn)t get it. 

Parade 

Picnic 

Brawl 

"Say!" Remarked the boss to his 
secretary. 

"Who told you that you could ne
glect your office work just because I 
kiss you now and then?" 

Cooed the pretty stenographer: 
"My Lawyer!" 

e e e 
In a water safety class the instruc

tor was quizzing on common sense in 
lifesaving techniques. 

"What article of clothing," inquired 
the teacher, "Would you remove last 
if you fell in the water with all your 
clothes on?" 

One little freshman raised her 
hand. 

"The blouse," she said. "Air gets 
under it and acts like a buoy." 

e e e 
Ned: "What caused you to faint on 

your wedding day?" 
Tom: "Well, we were on the way 

to the preacher's with my girl's old 
man in the back seat with his shotgun 
-when suddenly the gol darned car 
backfired." 

e e e 

Card playing can be expensive, but 
so is any game where you hold hands. 
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A comely young coed stepped on 
the drugstore scale after devouring a 
giant sundae and was shocked at what 
she read. Promptly she slipped off 
her coat and tried again. The result 
was still unflattering, so she slid off 
her shoes. Then she discovered she 
was out of pennies. Without a mo
ment's delay, the soda jerk rushed 
from behind the counter. "Don't stop 
nov/' he volunteered, 'Tve got a 
whole handful of pennies and they're 
all yours." 

• • • 
Newton's tenth law-the dimmer 

the porch light the greater the scan
dal power. 

• • • 
Darling, the maid has burned the 

eggs. vVould you be satisfied with a 
couple of kisses for breakfast? 

Sure, send her in. 

I think that I shall never see 
a girl refuse a meal that's free; 
A girl with hungry eyes not fixed 
Upon the drink that's being mixed; 
A girl who doesn't like to wear 
a lot of junk to match her hair; 
But girls are loved by guys like me 
'Cause I don't like to kiss a tree. 

The difference between amnesia 
and magnesia is that the fellow with 
amnesia doesn't know where he's go
ing. 

• • • 
Playboy: "The touch of the nurse's 

hand cooled my fever instantly." 
Friend: "Yeh, we heard the slap all 

over the ward." 

We're still talking about the night 
a fellow came home late from a party 
roared up his driveway, tore out six
teen feet of hedge, and smashed 
through the doors of his garage. One 
neighbor observed: "It's a good thing 
he didn't have his car!" 

• • • 
Definition: sanitary belt 
A shot of whisky in a clean glass. 

• • • 
After the Engineer's Club meeting 

a student was fumbling at his keyhole 
in the wee hours of the morning. A 
policeman saw his difficulty and came 
to the rescue. 

"Can I help you find the keyhole, 
son?" he asked. 

"Thask all right, old man" said the 
M.E. cheerily, "you jush hold the 
house still and I can manage." 

e e e 

A little old lady on the train was 
passing the time by working a cross
word puzzle. Turning to the man be
side her, she asked: "I wonder if you 
would help me with my puzzle?" 

"I might," he replied, "What's the 
matter?" 

"Well," the lady said, "I need a four 
letter word ending in i-t, and it says 
here it's something found in the bot
tom of a bird cage." 

"So it is," exclaimed the little lady, 
"do you have an eraser?" 

• • • 
He couldn't keep his hands off his 

wife, so he fired them all. 

• • • 
Did you hear about the rancher 

who looked for a needle in the hay 
stack because that's where his daugh
ter did her fancy work? 

e e e 

Getting ready to baptize the infant, 
the minister asked," His name 
please?" 

The mother answered proudly, 
"Randolph Morgan Montgome1y Al
fred Van Christopher l\1cGoof." 

The minister spoke to his assistant: 
"A little more water please." 

e 0 0 

The dentist was in the midst of do
ing some bridge work on the sweet 
young thing when his machine 
stopped running. '1 am afraid I am 
out of gas" he said. The sweetie 
leaped from the chair, "I knew it!" 
she exclaimed. "All. you guys try to 
pull the same routine." 
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Career opportunities 
unlimited in the 
Malleable castings 
industry. 
Fatigue Life Analysis. Eutectic Cell 
Size. Carbon Equivalent Determina
tions. Those titles represent just a 
few areas of current investigation by 
Malleable foundries into methods of 
improving their product and its 
method of production. Research has 
produced literally volumes of new 
and useful data in recent years ... 
so much so that there is a dearth of 
engineering talent to put this know
ledge to work. 

Many important changes are just 

around the corner. Computer control 
of melting cycle swill soon be applied 
on a practical basis. Die casting of 
iron may be coming out of the theory 
stage. The pace of new discoveries 
will be just that much faster in the 
years ahead. 

Take a hard look at a career in 
the Malleable castings industry. 
Malleable foundries are of a size 
where you will have the opportunity 
to put your top skills to use almost 
immediately. It's a growing industry, 

as witnessed by the $75 million 
expansion program now under way. 
Its future is as bright as that of its 
major customers - producers of 
cars, trucks, and other transporta
tion products, farm, construction 
and other types of machinery. 

The image of the foundry labora
tory as a cubbyhole is being shat
tered. Pictured above is one of 
several new laboratory facilities built 
by producers of Malleable castings 
in the last few years. 

MALLEABLE FOUNDERS SOCIETY .. UNION COMMERCE BUILDING 
CLEVELAND, OHIO 44115 

Ad in paper: "Girl needs job. Is 
willing to struggle if given opportu
nity." 

Recently a man in Alaska was ar
rested for bigamy. It was discovered 
that he had a wife in Nome. And an
other wife in Fairbanks. And still an
other in Juneau. The judge remarked, 
"How could you do such a thing?" 
And the bigamist gently replied, "Fast 
dog team." 

Then there was a Ag.E who 
thought that steel wool was the fleece 
from a hydraulic ram. 

e e e 

She: "Don't you dare park or you'll 
have your hands full." 

He: "That's what I expect." 
• @ @ 

Their cars having collided, Jock 
and Pat were surveying the situation. 
Jock offered Pat a drink from his bot
tle. Pat drank and Jock returned the 
bottle to his pocket. 

"Thank ye," said Pat, "but aren't ye 
going to have a bit of a nip yourself?" 

"Aye," replied Jock, "but not until 
the police have been here.'' 

ApriL 1968 
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Mrs. June: What makes you think 
your husband wasn't sober when he 
came home last night?" 

Mrs. Plumb: He was watering the 
wall flowers." 

• • liD 

Student in crowded parking lot to 
attendant: "That is my car right there 
the third from the top." 

• • 1!1!1 

It was the young Englishman's first 
visit to the States, and in his inno
cence he sought lodging in the city's 
red light district. His money, howev
er, was as green as his outlook and 
the madam gladly offered him a room 
for the night. When a friend ques
tioned him about his accommodations 
over lunch the following day, the 
young Briton replied: 

"Well, the room wasn't very preten
tious, you know, but gad, what room 
service!" 

• • • 
The man was applying for relief, 

and the girl at the desk was filling out 
the questionnaire. 

"Do you owe any back house rent?" 
she asked. 

"Ma'm" he replied with dignity, 
"we've got modern plumbing!" 

• • • 
An old maid is a gal who knows all 

the answers but is never asked the 
question. 

e e e 
Editor: Your articles should be 

written in such a manner that even 
the most ignorant may understand 
them. 

Staff Member: Well, just what part 
seems to be giving you the trouble? 

• • • 
Then there is the nurse who is so 

conceited that when she takes a pa
tient's pulse, she automatically sub
tracts ten beats for her personality. 

• • • 
Did you hear about the ROTC ca-

det who knew karate so well that he 
killed himself while saluting. 

e e e 
Eve was a pretty terrible cook. 

Two or three times she got Adam's 
pants in the salad. 
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Twin City Employers are inviting you to call them 
TODAY. An interview at your convenience will be 
arranged. 

U of M Graduate 
Norman F. Podas, Jr. 

B.E.E. '44 

Consulting Engineer
ing in general and 
Bruch and Morrow in 
particular provided the 
varied challenge 
sought in EE. 

BRUCH AND MORROW, INC. 
Consulting Engineers 

Mechanical ® Electrical ® 

Structural 
1415 N. Lilac Dr. Minneapolis 

544-3111 

THE WORLD'S LEADING 
APPLIANCE BUILDER 

offers 
CHALLENGE! OPPORTUNITY! 

for enterprising engineers 
At Whirlpool, our people do 

more than build about six million 
major home appliances yearly. 
Our engineers develop such life 
support projects as the food 
management system for America's 
space program. 

Five of the company's product 
lines are engineered and manu
factured at the St. Paul Division. 
Other major Whirlpool facilities 
are located in Michigan, lnd iana, 
Arkansas and Ohio. 

If we missed you during our 
recent campus visit, and you 
would like info about our company, 
please call 776-8511 or write 
Salaried Personnel Mgr •• St. Paul 
55106 

I 
Whirlpool Corp., St. Paul Division 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabri-Tek, a designer and builder 
of memory systems and com· 
ponents for computers has devel
oped from an idea in 1957 to 
more than 1 ,000 employees in 
1968. People have put Fabri•Tek 
where it is today. Men and 
women have experienced dramatic 
growth in a few years. 
Fabri·Tek will continue to grow 
because its Corporate Manage
ment rea I i zes that the emp I oyees, 
working with an opportunity to 
assert their ta Ients, are the 
company's driving force. 

FABRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 1 8 

MINNEAPOLIS, MINNESOTA 55436 

Challenging Profession 
that provides- -

res pons i b i I ity 
professional growth 

high financial rewards 

COMPLETE UTILIZATION OF 
ENGINEERING TRAINING 

CREATIVE ABILITY 
DESIGN ••• 

Air Conditioning Systems 
Electrical Systems 

Power Plants 
Industrial Complexes 

For . .. Industrial. Commercial, 
Institutional Clients 

For Further Information. CONTACT: 

EVANS, MICHAUD, COOLEY, 
HALLBERG & ERICKSON 

CONSULTING ENGINEERS 
222 Plymouth Building, 

Minneapolis, Minnesota 55402 
Phone- 339-4941 -TODAY 

MINNESOTA TECHNOLOG 
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Now, that's a pretty funny thing for a 
civilian firm to say. A boss? Right out of 
college? The first day? 

But the Air Force can make such offers. 
As an officer in the world's largest 

technological organization you're a 
leader. Engineer. Scientist. Administrator. 
Right where the Space Age break
throughs are happening. 

Or how about the executive respon
sibility of a test pilot clocking 2,062 mph 
in a YF-12A jet? 

That could be you, too. 
But you don't have to be a pilot in the 

Air Force to move fast. With your college 
degree you zip into Officer Training 
School, spin out an officer, speed on 
your way as an executive, in the fore
front of modern science and technology. 
Right on the ground. 

The Air Force moves pretty fast. 
Think it over. A man's career can 

sometimes move pretty slow. 

r-----------------------------l 
: United States Air Force : 
I Box A, Dept. OEC-84 I 
I Randolph Air Force Base, Texas 73148 I 
I I 
I I 
I I 
I NAME AGE I 
I PLEASE PRINT I 
I I 
I COLLEGE GRADUATE DATE I 
I I 
I I 
I I 
I MAJOR SUBJECT I 
I I 
I I 
I CAREER INHRESTS I 
I I 
I I 
I I-lOME ADDRESS I 
I I 
I I 
I I 
I CITY STATE ZIP I 
L _____________________________ J 



Just ask a certain family in Marrakeck, Morocco. 
A solar cooker he helped develop is now making life 

a little easier for them-in an area where electricity is 
practically unheard of. 

The project was part of Dan's work with VITA 
(Volunteers for International Technical Assistance) 
which he helped found. 

Dan's ideas have not always been so practical. Like 
the candlepowered boat he built at age 10. 

But when Dan graduated as an electrical engineer 
from Cornell in 1955, it wasn't the future of candle
powered boats that brought him to General Electric. 
It was the variety of opportunity. He saw opportunities 
in more than 130 "small businesses" that make up Gen
eral Electric. Together they make more than 200,000 

different products. W A l. l [ R l I a R A R y 
M-~IN CAMPUS 

. \ 

3 COP rE.S 

fl 
IIlli ar 

At GE, Dan is working on the design for a remote 
control system for gas turbine powerplants. Some day 
it may enable his Moroccan friends to scrap their solar 
cooker. 

Like Dan Johnson, you'll find opportunities at Gen
eral Electric in R&D, design, production and technical 
marketing that match your qualifications and interests. 
Talk to our man when he visits your campus. Or write 
for career information to: General Electric Company, 
Room 801Z, 570 Lexington Avenue, New York, N.Y. 
1 0022 699-23 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 





Jobs that just ight change the orld 

Move people through rush hours at 
80 mph. Westinghouse built the experi
mental transit expressway in Pittsburgh. 
And we are building the computerized 
controls for the San Francisco mass
transit system that will be the model for 
others throughout America. We're look
ing for people to help us build equipment 
that will move people as they've never 
been moved before. 

These graduates needed: Engineering, 
Physical Sciences, Social Sciences, En
gineering Administration, Industrial Tech
nology, Business & Liberal Arts. 

Tap the atom with the company that 
started it all. Westinghouse supplies some 
of the largest nuclear generating plants in 
the world. We are building nuclear rocket 
engines. Our reactors power nuclear sub
marines. But this is only the start. We 
need people for some of the most fas
cinating projects we've ever attempted. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, In
dustrial Engineering, Chemical Engineer
ing, Engineering Mechanics, Marine 
Engineering, Structural Engineering, Ce
ramics, Nuclear Engineering, Materials 
Science, Physical Sciences. 

Desalt the world's oceans 
Westinghouse has 73 water-desalting 
units operating or on order around the 
world. Now we need people to he I p us 
design and build facilities that can de
salt 150 million gallons a day-and solve 
some of the toughest water-supply prob
lems we've ever tackled. 

These graduates needed: Electrical En
gineering, Chemical Engineering, Materi
als Science, Physical Sciences, Industrial 
Engineering, Engineering Mechanics, Me
chanical Engineering, Civil Engineering. 

Take a dive and explore the ocean 
20,000 feet down. Westinghouse is devel
oping a fleet of self-propelled undersea 
vehicles. In them we will dive deep, ex
plore, salvage and probably discover 
more than any other single company in 
oceanography. We need adventurers to 
join the quest that has already taken us 
all over the world. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Science, 
Marine Engineering, Ocean Engineering 
& Science. 

Build a city trom scratch-the way a 
city should be built. 

Westinghouse has just purchased an 
embryo city. We're looking for people 
to help us rebuild many of the existing 
cities in America. We can do it-Westing
house now provides more products, sys
tems and services for construction than 
any other single company. 

These graduates needed: Engineering, 
Physical Sciences, Social Sciences, En
gineering Administration, Industrial Tech
nology, Business & Liberal Arts. 

Fly to Mars 
When the first expeditionary vehicle takes 
off, Westinghouse will be there. 

We are building the nuclear engine for 
voyages into deep space-to Mars and 
Venus and beyond. The jobs are exotic. 
We need more people to help us now. 

These graduates needed: Electrical En
gineering, Mechanical Engineering, 
Chemical Engineering, Materials Science, 
Nuclear Engineering, Aerospace Engi
neering, Physical Sciences. 

Want to change the world? Your best 
opportunity lies with a company like 
Westinghouse. Contact L. H. Noggle, 
Westinghouse Education Center, Pitts
burgh, Pa. 15221-or see the Westing
house interviewer on your campus. 

An equal opportunity employer. 

You can be sure if it's Westinghouse ® 
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Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems fortran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missi1es, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

MAY, HISS 

r--------------------------, 
I Mr. Harley Petterson I 
I I 
1 AiResearch Manufacturing Company 1 
1 Division of The Garrett Corporation 1 
1 402 S. 36th Street, Phoenix, Arizona 85034 1 
I I 
I Name I 
I I 
1 Home Address 1 
I · I I City State Zip___ I 
1 College or university I 

l Degree: D BS D MS D PhD Graduation date__ l 
I I am interested in the field of: I am interested in this type of I 
1 0 Turbomachinery work: 1 
I 0 Pneumatic, hydraulic, and 0 Preliminary design 1 

I 
mechanical control systems 0 Mechanical design I 

0 Development 
I 0 Testing I 

L~-------------------------J 
1 



We welcome your inquiry ab_out Ryan opportunities. Write Mr. Harlow McGeath, Ryan Aeronautical Company, Lindbergh Field, San Diego, Calif. 92112 
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Isotropy is what the designer of this highly
stressed 335-pound tractor yoke had in mind 
when he specified cast-steel. 

Not taken in by the shopworn "fiber" or "flow 
line" argument, he knew that road-building 
equipment is subjected to shock loads of high 
magnitude-in several different directions-so 
that he could not gamble with a construction 
where toughness, impact and fatigue proper
ties are not uniform in all directions. 

Cast-steel also allowed the designer of 
this tractor yoke plenty of engineering flexi
bility ... He didn't have to worry about fitting 

I * t 
rf 

I 
r 

together cumbersome wrought shapes, and he 
could put metal preciselY' where he wanted it 
for load-carrying ability, to avoid possible areas 
of stress concentration ... And he could choose 
the steel composition which would give him 
optimum strength I cost ratio. 

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 "Erl
gineering Flexibility." Write Steel Founders' 
Society of America, Westview Towers, 21010 
Center Ridge Road, Rocky River, Ohio 44116. 

*Isotropic: Equal properties in all directions. 

STEEL FOUNDERS' SOCIETY OF AMERICA 

Cast-Steel 
r Engineering F: xibility 
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Graduating EE's ... 
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Here are 6 good reasons why your career gets off 
to a faster start that carries you farther at ECI 
in sunny St. Petersburg, on Florida's sub-tropical 
Gulf Coast. 

1. IMPORTANT PROGRAMS - ECI has a reputa
tion for pushing the state-of-the-art in electronic 
communications and developing sophisticated 
equipment and systems that exceed specifica
tions. For instance, ECI developed the world's 
first 1-KW airborne UHF transmitter, the first 
airborne electronic switching system and the 
first solid-state multiplex system designed spe
cifically for airborne use. As a result, ECI gets 
chosen to work on the critical programs and you 
get to grapple with important problems that 
demand creative solutions. 

2. VISIBILITY- ECI is large enough to let you fol
low your imagination, but small enough to make 
sure you and your ideas don't go unnoticed. 

3. RESPONSIBILITY- Being a medium size com
pany, ECI delegates more responsibility to each 
individual. You'll get meaty engineering as
signments developing advanced circuitry, real
time satellite communications, and ultra-reliable 
equipment plus setting new standards in micro
miniaturization. You'll grow faster because of it. 

4. VERSATILITY- ECI engineers work on projects 
from applied research and advanced develop
ment through prototype and product design. 
You'll learn more at ECI. 

5. PROMOTABIUTY- You'll do more and learn 
more at ECI. And, you'll be known for your ac
complishments. As a result, you'll find promo
tions come faster. 

6. STIMULATING ENVIRONMENT- At ECI you'll 
work with leading figures in communications, 
and you'll be encouraged to take advantage of 
ECI's full tuition refund program for postgraduate 
studies. You'll work with the most modern instru
mentation and laboratory facilities available. 
And, you'll enjoy spending your leisure time in 
sunny, sub-tropical St. Petersburg as much as 
you'll enjoy your job. 

INVESTIGATE ECI 

Be sure you investigate the opportunities that await 
you at ECI. Write to Ken R. Nipper, Supervisor of 
Professional Placement, P.O. Box 12248, Electronic 
Communications, Inc., St. Petersburg, Florida 33733. 

ELECTRONIC COMMUNICATIONS, INC. 
ST. PETERSBURG DIVISION 

An equal opportunity employer (M & F). 

MINNESOTA TECHNOLOG 
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.. ""'4T BRUCE PUBLISlllNG COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also~ 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

0 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANV 
for help with your next project. 

8 OFFSET 

41 LETTERPRESS 

B UCE PUBLI HI co PA 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
Ill Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

MAY, 1968 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Ill Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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This issue represents the last gasp 
of this year's editorial staff, and al
though we are not very big on articles 
this month we do present an extended 
coverage of E-Day ( sometimes called 
IT Week). Perhaps, as in months past, 
we will make a few people angry by 
calling the play as we see it, but we 
hope that the criticism will be taken 
as it was intended to be-criticism to 
be used to reorganize and to revitalize 
the event. We have further comments 
regarding our feelings elsewhere on 
these pages. In the article about E
Day, we tried to eliminate the high 
school yearbook picture coverage that 
the Log has presented in the past, and 
give you a more artistic and interest
ing coverage. Led by photo editor 
Marlin Rekow, the photo staff took 
over 400 pictures, and then, with the 
editors breathing fire and yelling 
deadline dates at them, managed to 
develop, proofprint, enlarge, print, 
and crop the pictures in less than a 
week-an efficiency unheard of in the 
Technolog office. The results of their 
efficiency begins on page 12 with "An 
E-Day Album". 

"Introducing" this month, is entitled 
"The Fake Blarney Stone or Who 
Knows How to Open the Vault?" Now, 
for the first time, the story can be told 
of what happened to the real Blarney 
Stone. Thanks to the journalistic per
ception and awareness, and the quick 
shutter finger of Pat Lamey we have 
a series of pictures that made ex-Tech 
Commission President Dick Stenstrom 
say: "No! You can't use those." 

The pin-up for this month is Misses 
May because we are presenting Queen 
Colleen and her ladies-in-waiting. Un
fortunately for those of you that would 
like to see more of the girls, the pic
tures do not reveal much about them. 
However, in the coming issues, we 
hope to present a number of the girls 
in more suitable attire and poses. 

Also in this issue, in the article 
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"Flour Power" we give you exclusive 
coverage of one of the more exciting 
incidents surrounding and covering 
the coronation ceremonies on the back 
steps of Main. 

Finally there is the usual variety of 
scuzzy scum that is run under the 
general headline of humor and satire. 
We hope you can stand it because 
the garbageman that came to pick 
up the first draft of the copy had his 
nose pinched. 

IT Week Again 

Well, E-Day is over for another 
year and we hope you had the swell 
time we did participating in all the 
smoothly run events and tournaments. 
Hal Actually, you will find our views 
expressed elsewhere in these pages 
with great vividness by cartoonist 
Steve Anderson. E-Day '68 is over 
and next year will bring E-Day '69 
with the prospect of unique and hu
morous slogans. However, as we said 
in December and January about this 
year, something had better be done 
to throw out the old traditions, and 
to restore the original ones. For those 
of you not aware of IT history, the 
original idea was to provide the engi
neering students with a day of fun 
when classes were cut, and everyone 
participated in the popular activities 
of the time. So what is E-Day today? 
It is a week of busy days and long 
nights for those that participate, and 
a week of four days and two hours for 
those that do not. According to the 
people in charge, the week is for the 
students and their activities. This is 
what they would like you to believe. 
Outside of the plethora of tourna
ments, all of which we found to be 
run with outstanding poorness this 
year, events like the open house, the 
parade, the convocation, the cere
monies in back of Main, the button 

selling., the picnic, and the dance are 
run for the purpose of IT public re
lations, and do not show the human 
side of engineers. 

It is time that we, the engineers, 
correct this situation, and reclaim E
Day for our own use. Therefore, we 
have selected a number of ideas for 
your consideration. They are as fol
lows: 

Get rid of IT Week (it does not 
have the ring that E-Day does any
way). 

The only exhibits in the Open 
House should be company exhibits, 
and awards could be given to the 
companies for the three best. 

The Black Book dance should be 
dropped. 

The dinner-dance Brawl should 
be dropped, and reinstated as a 
street dance or as some similar suit
able event. 

There would be no need for a 
theme or button sales. 

The mandatory entrance of floats 
in the parade should be dropped, 
and the parade itself should be a 
parade of all engineering students 
through the campus. 

All trophies and awards relating 
toE-Day events should be dropped. 

All tournaments should be drop
ped. 

The format of the convocation 
should be changed to attract stu
dents from all over campus, and all 
engineers. 

The coronation and ceremonies 
on the back steps of Main should be 
kept. 

E-Day should be on Wednesday 
instead of Friday. 

No tests for any IT student should 
be scheduled for anytime on that 
day for any class. 

All faculty and grad students 
should take part in the fun. (We 
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wonder if it would be possible to 
get more than 10 professors to
gether to talk about something other 
than engineering and have a good 
time.) 
These are our suggestions, and they 

are just suggestions. Any planning 
that is done about E-Day should keep 
in mind that E-Day should be for the 
students and should be fun. 

And Again 

I.T. Week 1968 has come and gone, 
and faT the average student no more 
thought will be given to it until next 
spring. As the General Chairman of 
this year's I.T. Week, the first thing 
I should probably do is extend thanks 
and congratulations to all those who 
helped in it. Reflecting upon this 
further, however, I could p1·obably 
thank each person individually be
cause of the nearly 4000 peoP'le in 
I.T., only a very small number made 
a significant contribution. The vast 
majo1·ity of the I. T. students again 
watched I.T. Week come a1nd go, 
greeting it with the same enthusiasm 
as they would a National Win a Gen
eral Hershey Scholarship Week. 

The successe~'S of I.T. Week this year 
should be fudged in the light of the 
number of people who actively sup
ported it. In that regard, I personally 
feel that it succeeded. However, it 
still failed to draw the support of all 
the students. It is easy to point out 
areas where a change in format or 
addition of an event might appeal to 
more students, but these changes 
would be minor in comparison to the 
entire effort which was made. 

The reason for the lack of partici
pation may have been answered by 
the Technolog itself. This year, the 
T echnolog chose to make editorial 
criticisms of I.T. Week in an effort to 
arouse students to defend and support 
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it. However, maybe an honest evalua
tion of the effect of those editorials 
would be agreement on the part of 
the students-agreement that the aca
demic community in the Institute of 
Technology is too regimented to al
low students to have fun participating 
in a traditional event, agreement that 
the individual pride expressed in 01-ga
nizing and participating in a student 
sponsored event has to be sacrificed 
in order to attain a few more hours of 
study time, and possibly agreement 
that maybe I. T. Week just isn't worth 
it. 

After working on I. T. Week for a 
year, I feel it definitely is a wo1-th-

while event, fust as I feel that all those 
who supported it do. But the same 
few who care will probably ptlt it on 
again next year-starting with the 
same hopes of unanimous participa
tion as I did. Let's hope that some
how they can find the means to suc
ceed. 

Mike Thomes 
I.T. Week General Chairman 

And Yet Again 

Once again St. Pat and Queen Col
leen have been crowned, all the 
seniors have been given their free 

Roll Out the Barrel 

(Continued on Page 10) 
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(Continued from Page 9) 

I 
beer passes and the illustrative farce 
called E-Day has come to an end. 
Again this year, as in past years, the 
question is being asked, «Should there 
be an E-Day next year?" If this ques
tion was put to the general IT stu-dent 
body the typical don't give a damn 
attitude would result. If asked of the 
hard core few who made E-Day this 
year, the answer 'WOuld be yes. If 
asked by disgruntled and frustrated 
people like myself the answer is most 
definitely 'l'lO. The argument has been 
given that after 54 years we have the 
tradition to uphold. This is just the 
point. E-Day hasn't changed in 54 
years. The rules governing E-Day this 
year were identical to those used last 
year, and the year before. E-Day is 
no longer an event in which the engi
neering student can participate, but 
has turned into an event in which 
the organization tvhich can spend the 
most money on a float and open. house, 
offer the best doo1· prize for buying 
buttons and tickets and force the most 
of its members to stay up all night foJ~ 
two weeks prio1· to build floats, etc., 
can take home a huge trophy. \Vhy 
should a few students forget their 
study and sleep habits for weeks, fust 
to say they had fun? If the majority 
of IT students would participate, then 
the efjo1·t could be justified, but when 
the largest technical society can't 
nwster enough interest in E-Day to 
enter into competition, I ask whal s 
the worth? Student apathy has been 
blamed time and time again fm· the 
shortcomings of E-Day, and some
times with justification, but if E-Day 
would appeal to the individual, stu
dent apathy wouldn't be a ptoblem. 

E-Day ethics fell to an all time low 
this year. Fellow students (in the 
class1·oom) were ready to cut each 
others' throats to get an. extra 50 
points toward All-Par. To hell with 
the IT student and E-Day, just so long 
as we win the All-Par trophy. It got 
to the point this year where E-Day 
couldn't get committee chairmen to 
work forE-Day; they were using their 
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position, to bolster their oTganizations 
All-Par chances. 

vVhen only 60 people of the entire 
IT student body bother to show up 
for a dance, when only a handful show 
up fo1· the convocation, when only 
200 show up for a picnic an,d corona
tion, when only 19% care enough to 
take 5 minutes to vote for a queen 
candidate, then I believe E-Day is no 
longer a student activity and should 
be forgotten. Forgotten until it O'nce 
again can be a fun student participa
tion activity and not an organized 
battle for a silvPr trophy. 

]. D. Sheldon 
IT Senim· and Convocation 
Chairman 

Thanks! 
\iVe wish to thank the Nf in neapolis 

Stary for their excellent coverage of 
the proposal for the River Gorge. 

Polish Power 
This year's election for St. Pat de

parted from the standard procedure 
because of the actions of a small 
group of EE' s who believed that their 
interests were not represented by any 
of the candidates. Being solid mem
bers of the 2.00 to 2.20 C.P.A. Club, 
these men had a lot of sh·ong grass 
roots support. People in this area 
make up a large percentage of IT 
graduates and they also provide the 
service of keeping the curve down 
for the rest of us. They hardly ever 
express themselves at election time. 
We work hard to encourage these 
guys to shrug off their apathy and 
become involved in IT. Finally this 
election stirred them to action. 

As long as none of the announced 
candidates fit their ideas they decided 
to try for a write-in candidate. They 
checked election rules in the IT Week 
office and were told that there seemed 
to be nothing against such a move in 
the rules. They had missed getting 
the name on the ballot because the 

registration date had passed, but this 
is the definition of a write-in can
didate. 

There is much precedent for this 
type of vote for unannounced can
didates. It is used in the state presi
dential primaries around the country. 
MSA reopens nominations from the 
floor on election day in the Assembly. 
The Student Association president at 
UMD was elected by write-in vote 
this year. Thinking that our election 
would follow this common practice, 
the group began its campaign with 
the belief that it was legal. 

In the short time available they 
worked hard to spread the name of 
Bruce Jastremski, their candidate, 
around the school. Chet, as his 
friends call him, is a member of IEEE 
and of Phi Gamma Delta, so his ac
tivities were not in IT government. 
This seemed to be resented by the 
announced candidates. A feeling of 
success was generated when many 
men in their EE classes reported vot
ing for J astremski. All the effort was 
wasted, however, for the ballots were 
never counted. Although they had not 
been told of any chance of illegality, 
all of the write-in votes were thrown 
out before the vote tally. Because of 
this arbitrary decision we will never 
know how successful these men were 
in their campaign. 

The election was appealed to the 
administration of IT for a decision. 
It was ruled that the candidate was 
ineligible because he had not reg
istered on time. This was strange in 
the light of the earlier statement that 
it was legal. However, it was the only 
decision possible at the time. The 
ballots were destroyed so they could 
not have been counted even if it was 
legal. The IT \iV eek planners had 
burned all their bridges behind them 
leaving only one choice, barring 
J astremski from the race. 

A decision should have been made 
by the IT Week Committee as soon 
as it was learned that a write-in can-

(Continued on Page 40) 
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This unique, sewage-tight, one-piece PE 
What makes it so unique? It's monolithic. The 
spur and the barrel are all one piece. An entirely 
new manufacturing process has been designed 
to make this Perma-T. A combination of extru
sion and reforming by hydraulic pressure 
assures uniform thickness and strength. And 
• . . the junction of the spur and the barrel is 
equal in strength to all other areas of the fitting. 

Because this Perma-Tis monolithic, there is no 
possibility of infiltration or exfiltration. And the 
Dickey urethane Coupling makes each fitting 
as tight as any other part of the line. 

MAY. 1968 

Does the Perma-T meet ASTM Specification 
C-200? It not only meets it ... it exceeds it. 

This is the answer to the age-old problems so 
common with pipe fittings. If you haven't tried 
it, you've missed one of the greatest advances 
in sewer construction in the last twenty years . 

For more information about the Perma-T, con
tact these Dickey offices: Birmingham, Ala
bama; Ft. Dodge, Iowa; Kansas City, Missouri; 
Meridian, Mississippi; St. Louis, Missouri; San 
Antonio, Texas; Texarkana, Texas-Arkansas. 

W.S. DICKEY 

ClAY MFG. CO. 
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Queen Colleen Tove Meldal 

and St. Pat Mike Thomes 





High school visitation picnic 
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Color guard and escort 
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General Leif Sverdrup 

MINNESOTA TECHNOLOG 



The ceremonies 

MAY, !968 17 



Parade spectator 



Aquafennial Queen and Commodore 



Joe 

Coronation 

All Tournaments 
I. ASCE 
2. Triangle 
3. Theta Tau 

Golf 
I. ASCE (Dayton, Cordell, Ronning) 
2. Theta Tau 
3. Triangle 

Tennis 
I. A'SCE (Cordell) 
2. AXE 
3. Triangle 

Softball 
I. ASCE Ill 
2. AXE 

Ping Pong 
I. AXE (Omanz) 
2. Theta Tau 

Bridge 
I. IEEE (Hedin-Capt.} 
2. Theta Tau 
3. AXE 

Pool 
I. Theta Tau ( Kotrich, Rose) 
2. Triangle 
3. Triangle 

Tug of War 
I. ASCE 

2. ASAE 
3. Triangle 

Chariot Race 
I. AXE 
2. Triangle 
3. ASAE 

Bowling 
I. ASCE {Cohen, Caswell, Ronning, 

Watson) 
2. ASCE 
3. Theta Tau 

Parade 
I. Triangle 
2. ASME 
3. Theta Tau 

Open House 
I. ASAE 
2. ASME 
3. ASCE 
Honorable Mention-Triangle 

Button Sales 
I. Theta Tau 

All Participation Fraternities 
I. Theta Tau 
2. Triangle 

Societies 
I. ASME 
2. ASAE 
3. ASCE 



Reflection 

General Chairman: Michael Thomes 
Asst. Chairman and Business Mgr.: Ken Veith 
Parade and Knighting: Peter Hovde 
Convocation: John Sheldon and Dave Huntley 
Publicity: Brad Johnson 
Tournaments: AI Larson and Chuck Stupca 
Open House: Larry Blakesley 

Dance: Tom Johnson 
Picnic: Richard Roome 
Queens: David Quiggle 
Buttons and Tickets: Bill Palmquist 
Blarney's Castle: Joe Sausen 
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In 
e science and 

by KATHY PAKOY and KRIS DEEDS 
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Four hospitals in North and South Carolina 
will participate in an electronic communications 
network through which information will flow 
between a central computer center and TV-like 
display devices located at the hospitals' nursing 
stations, service departments, business offices and 
doctors' consultation areas. 

Instantaneous communication and information 
retrieval to and from diagnostic departments, 
such as the laboratory and radiology, \vill pro
vide the ability to diagnose and specify treat
ment at least 12 to 24 hours earlier than at 
present, Rankin said. As a result, the average 
patient's stay in one of these hospitals may be 
reduced as much as one day. This is significant 
from an economic and patient care standpoint 
since it will effectively increase the number of 
patients who can be cared for by a hospital in 
any given period. By reducing the average 
length of stay by 121fz percent, the size of the 
hospital effectively increases by 12% percent. 
This potential reflects a tremendous saving in 
cost of hospital construction and added staff re
quirements. 

High density polyethylene pressure p1pmg, 
now available in sizes through forty ( 40") inch 
for underground or underwater service, is the 
principal product featured in the latest issue of 
The Corrosion Fighter just published by the 
Plastic Pipelines Division of M. L. Sheldon Plas
tics Corp. 

A polyethylene pressure pipeline, butt fusion 
welded into eight hundred (800') foot lengths, 
is shown in stages of underground and under
water installation over a distance of almost two 
miles, terminating at an outfall into the Pacific 
Ocean. The line canies acid effiuent from a pulp 
mill. 

Also illustrated in the current Edition of The 
Corrosion Fighter are large diameter fiberglas re
inforced polyester piping installed underground 
in sixty (60') foot lengths as a chlorine plant 
process sewer line and "NI-LINE" (nickel lined 
steel pipe) used in hot caustic soda service. 

(continued on page 37) 
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Why engineering students graduate to Lockheed. Progress is a matter of 

degrees. But, that's only the beginning. At Lockheed Missiles and Space Company, we're working on wideworld ... 

·otherworld ... upperworld ... and subworld projects. D We're pretty high on space ... we've got Agena to prove it. 

And, when it comes to ballistic missiles, Polaris and Poseidon show an arc of triumph. We think deeply, too ... 

consider our deep submergence vehicles, for example. And, just to show you our feet are solidly on the ground, 

we're working on advanced land vehicles. Information? Business, government and industry get it out of our 

systems. D For more information write to: Mr. R. C. Birdsall, Professional Placement Manager, P.O. Box 504, 

Sunnyvale, California 94088. Lockheed is an equal opportunity employer. LOCKHEED 
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~ 

Deep Submergence 
Rescue Vehicle 

Twister 
(Advanced land vehicles) 

Information Systems 

MISSILES & SPACE COMPANY 
6t1 GROVP DIVISION OF L.OCKHEECJ AIRCRAFT CORPORATION 

Polaris 
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.L..!I.IiiL..Nstily ta 
bel w sho s th 

n p t raph 
last rn men t f 

calm before the storm of flour power. Notice the un
suspecting senior about to kiss the Blarney Stone. 
Also notice the white hat of the assassin in the 
window above the doorway. For the action, turn 
the page. 



~ ~ s1n or 1r c ? • 

A quick chorus of "It's Beginning 
to Look a Lot Like Christmas" would 
have been appropriate at the knight
ing ceremony this year. When the 
seniors lined up for the kissing of the 
Blarney Stone, a masked personage 
disrupted the affair by dumping a few 
sacks of Hour on the participants. 
Luckily the queen and her court, who 
were still present, escaped the white 
cloud that rose from the steps. 

It was near the middle of the cere
mony when a head appeared in the 
window directly above the steps of 
Main Engineering where St. Pat was 
reigning in Kelly green splendour. 
Suddenly the air was :filled with 
snowy white splendour as the assail
ant bombed the line of seniors and 
fled for his life. Roger Barrett, now 
president of Tech Commission, rose 
to the occasion with a gallant display 
of leadership. With a dramatic flair 
he leaped to the head of his troops 
and delivered that famous call to ac-
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tion, "Go get him, Plumb Bob." The 
crew of shamrock-garlanded engi
neers rushed to the defense of the 
sacred ceremony of St. Pat. However, 
the villain made good his escape 
when the angry posse lost him some
where in the Mechanical Engineering 
Building. 

The immediate speculation by IT 
student leaders was that the foresters 
had renewed the rivalry that Haired 
up last year, although the engineers 
had refrained from interfering in For
ester's Day. Reconsideration led the 
investigators to favor the lone assassin 
theory. They guessed that some de
mented IT dropout must have vented 
his anger at the frustrations of the old 
school by trying to disrupt the pro
ceedings. Another theory circulating 
in IT is that a plot backed by the 
CIA is at the heart of the incident. 
Students with government links are 
being checked to see if a master plan 
can be discerned. No other :figures 
have yet been identi:fied. 

Pictures of the criminal were taken 
by various photographers who were 
present for the celebration, including 
one who took home movies. So far 
no pictures could be used to identify 
the carefully disguised man, who 
seemed to be wearing a mask and 
a tossle cap. It seems that the strang
er had carefully concealed his escape 
route and had worked with enough 
secrecy to cover all possible investi
gation. 

For the spectators the white clouds 
livened the day. An IT Week that 
passes without an exciting and un
expected interlude like this would in
deed be dull and would depart from 
all past traditions. As long as the 
senior who caught the brunt of the 
flour power could laugh about it, as 
it appeared in the pictures, there was 
no damage except to Plumb Bob's 
pride. Perhaps we should thank our 
mystery assassin for. adding a :final 
touch to the week's festivities. 

MINNESOTA TECHNOLOG 



In the first picture, the assassin can 
be seen in the window above the door 
preparing to drop the fourth bag of 
flour. In the time between when the 
picture on page 25 was taken and when 
the first picture above was taken, the 
masked bomber dropped three bags of 
flour, of which one of the first two 
landed on the ledge above the door. 
The dust from the third bag can be 
seen floating down. One, of the first 
two bags hit the unsuspecting senior 
on the head, while the flour in the third 
bag covered Roger Barrett (picture 2) 
as the Queen ran down the steps to 
escape the deluge of whiteness. After 
being hit, Barrett motions and yells at 
Plumb Bob (picture 3) to go after the 
assailant, while the unsuspecting senior 
stumbles backward dazed. With the 
Queen looking on (pictures 4 and 5), 
Plumb Bob and other IT students race 
info Main Engineering after the assas
sin, who by this time was well away 
from the scene of the bombing. Roger 
Barrett, after giving chase, returnee/ to 
the microphone (right) to announce a 
delay in the ceremonies. 
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A rich and varied history has de
veloped around the Blarney Stone 
since the inception of E-Day fes
tivities in 1914. When the miners 
were opponents of E-Day one group 
claimed to have run the stone through 
a rock crusher. Another bunch sup
posedly dumped it in the river. Steal
ing the stone became an annual gag 
for mischievous college boys. 

This year another chapter was 
added to the history but it was uni
que. Not only was the stone not 
stolen, it was so safe and so well 
hidden that it never appeared. Ap
parently it was stored in a vault to 
prevent theft and was due to see the 
sun only once a year, at the knighting 
ceremony. During the year, however, 
the combination of the safe was 
changed and nobody seems to know 
how to open it. 1be stone was safe 
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from everybody, including the engi
neers! 

When all hope of opening the 
vault was lost a substitute had to he 
found to fill the role of the kissing 
stone. Our quick thinking Assistant 
Dean, Paul Cartwright, took the 
Plumb Bob boys over to Pillsbury 
Hall, home of the Geology Depart
ment. They selected a likely stone 
after appraising the choices avail
able. A careful consideration was 
given to weight so as not to strain the 
Plumb Bob drinking arms. 

The ceremony was saved. Senior 
after senior paraded up to kiss the im
postor. They did not know whether 
or not the stone was the original. They 
just took it for granite. The imitation 
fulfilled the tradition and withstood 
erosion from the smacking lips of the 
multitude. 

It was slightly embarrassing later 
when a group of engineers ( Engi
neers, mind you!!) stole the fake 
stone. They just rolled it out the front 
door of the Main Engineering Build
ing and carted it away. No one could 
believe that anybody would bother to 
steal an imitation, but the guards 
were embarrassed at losing the sec
ond stone of the year. The Geology 
Department was also mildly unhappy 
about the occurrence, so the stone 
was quickly returned. 

As long as the original has 1914 
painted on it, perhaps we should in-

scribe the fake rock with 1968 and 
proclaim it the official Stand-in Stone, 
in case future irregularities require a 
substitute. This little adventure will 
probably be inscribed in the annals 
of IT history along with other famous 
stone stories, like the time Plumb 
Bob got stoned at Stub and ... Well, 
that is a different type of stone story. 

Afte,r Dick Stenstrom, ex-Tech Com

mission President, attempted to lift the 
fake stone by himself, Plumb Bob, su
pervised by Dean Cartwright, engin
eered the fake stone into their jeep 
(left and above). With a final secur
ing (below), Plumb Bob leaves Pills
bury Hall to join the parade. 



ANN 
POLKINGHORNE 

QUEEN KATHY Shortly after noon on May 3, Tove Meldal elegantly appeared on the court-
yard steps of l\1ain Engineering. (Tove had begun her reign as Queen Colleen 
in July when Karen Hegener, the originall967 IT Week Queen, became Aquaten
nial's Queen of the Lakes.) Tove was presented with the envelope containing the 
name of her successor-the one candidate who, in addition to surviving two sets 
of interviews, had received a plurality of the votes of IT students. Five anxious 
girls beamed as Tove removed the crown from her own locks and walked slowly 
past the finalists-Bonnie Royce sponsored by Shawn Casserly, Dick Hedman, 
and Dick Borson; Linda Brandt sponsored by AIAA (Aero's); Kathy Powers 
sponsored by Triangle Fraternity; Ann Polkinghorne sponsored by Technolog; 
and Edie Lagzdin sponsored by ASME (ME's). Suddenly the crown was placed 
on Kathy Powers!! 

Queen Kathy, a twenty-one-year-old junior in sociology is a radiant five-foot 
five and one-half inch blue eyed blond. Living on campus in an apartment, 
Kathy has been active in extra-curriculars, serving as an MSA representative, a 
Welcome Week advisor, and a member of her sorority Pi Beta Phi. Queenly duties 
are not new to Kathy-she was Miss St. Paul in 1966. We are most proud to 
sponsor her as a candidate in the 1968 Minneapolis Aquatennial Queen of the 
Lakes competition (thanks to the financial aid of Rosemount Engineering). We 
think we've chosen another winner. Welcome to IT, Kathy. 

ED IE 
LAGZDIN 

LINDA 
BRANDT 



A few gracious words from 
Aquafennial Queen Karen 
Hegener, our former IT Week 
Queen. 

BONNIE 
ROYCE 

The new, elated Quee,n Colleen is congratulated 
by her court. 

St. Pat watches eagerly as Tove, 1967 
Queen Colleen, opens the envelope. 

One of Dean Cheston's 
"painful" duties is to kiss the 
queen. 

St. Pat, Mike Thomes, escorts his new queen to her 
throne. 



edited by STU N EMO 

Aha! You thought you could get by without readi~g 
Log's Log this month. Well, you are hooked. agam. 
Few could escape the fiendish plot we conce1ved to 
make you read this, the last i·nstallment of our column 
for this year. A special ink has been developed for 
these two pages that contains the two scents that 
have proven to be irresistable for engineers? musty 
textbook and old slide rule paint. 

Now much remains constant at Minnesota in the 
spring. Elections and appointments are changing the 
whole administrative and educational structure, but 
there is one island of serenity in this turmoil. We can 
guarantee that the quality of Log's Log never varies. 
If we are bad one month you can be pretty well as
s;ued that it will not improve. In this continuing 
tradition of mediocrity we present the last, and ''prob
ably least, of Log's Log. 

ut e 
Through a masterful stroke of planning genius the 

Log has involved all IT students in an IT Week event 
this year. All the apathetic engineers who normally 
sit on their oscilloscope during the event were brought 
in to the action. To further our campaign for dynamic 
apathy we provided a contest in wh.ich those ":'ho 
were apathetic could actually be domg somethmg. 
We announced the Technolog Apathy Contest last 
month in order to give some glory to those unknown 
souls who neither speak out nor take part in IT Week. 
Countless men wander about without caring about 
anything except their books, girl, beer, and job. These 
losers now have become winners thanks to the new 
contest. By sitting back and ignoring everything they 
have finally reached the limelight. 

Only a few losers were found. A couple of interested 
guys called to ask about the contest. Unfortunately, 
those who cared enough to ask automatically became 
losers. They could not accept the fact that their 
apathy was not as good as some that existed. A 
typical conversation went like this: 

Caller: What's this apathy contest about? 
Log: I'm sorry but you just lost. 
Caller: What do you mean? I just want to find the 

rules! 
Log: By showing this much interest you have dis-

qualified yourself. 
Caller: But who wins? 
Log: Who cares? 
Caller: But there has to be a winner. 
Log: I suppose all those who don't call are winners, 

if you care. 
Caller: But ... But what's the prize? 
Log: The winners wouldn't care anyway. 
Caller: Are you going to find out who the winners 

are? 
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Log: Listen, Bud. What do you care ~bout ?II thi~. 
Why should we worry about it? It's their busmess 1f 
they won. We don't care. And what's your interest in 
all this, huh? Why don't you quit butting in? Are you 
some kind of trouble maker? 

Some of the Winners 

These poor losers were dumbfounded that they had 
canceled their chance of winning. Most could not be
lieve that such an insignificant action as one phone 
call was a resignation of all claim to apathy. They 
did not realize the competition they faced. For the 
great majority of IT students dialing the ph~ne for a 
student activity is a monumental form of act1on. We 
salute the thousands who preserved their sovereignty 
as dedicated apathetics by not calling. As the proverb 
used to say, "Sloth is its own reward." 

7: ve 
Involving students in importan.t world. affairs at the 

U is now commonly known to be rmposs1ble, but small 
groups of diehards keep trying. These few are the 
ones that give adults the mistaken idea that today's 
student cares about more than his report card or future 
job. The latest campus-wide attempt at activism yvas 
the student strike, part of a national program of stnkes 
and discussions. We were out of town and heard the 
details later from Charley Boorman. Unfortunately 
they were rather sketchey. Here is what we distilled 
from his jumbled report. . . . 

"I don't know about those jerks. I kmda l1ke th1s 
idea of skipping class but all this picketing is inter-

(Continued on Page 38) 
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h r Ill h nt 
College Relations 
(612) 888-5555 Ext. 5609 

it nalds 

Donaldson Company, Inc., General Offices and Technical Center, Bloomington, Minnesota 

Career opportunities for Project and Industrial Engineers with 
world's leading manufacturer of heavy-duty engine air cleaners. 
Donaldson Company also manufactures filters, mufflers, seals 
and machined bellows. Seven U.S. plants and operations in 
eight nations overseas. Strong technological program in fields of 
filtration, acoustics and precision sealing for protection of ma
chines and people in their environments. Graduates in Mechan
ical, Industrial and Aeronautical Engineering please contact: 

MAY. 1968 

John Raplinger 
Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 
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by Ken Greer 

-vilitas et crudus semper eternam 

-he who laughs last didn't get it. 

Coed: 'Til stand on my head or 
bust." 

Gym Instructor: "Just stand on your 
head. We don't ask too much." 

e e e 

One night upon entering his apart
ment, a young engineer was surprised 
to find a very lovely lass in his bed
room. And remembering the old adage 
that opportunity knocks but once, he 
demanded that she remove her slip. 

"My bra also?" she asked. 
"No," he replied, 'T m just coming 

and going. I don't have time to chew 
the fat!" 

411 @ @ 

Did you hear about the man who 
didn't believe in flying saucers until 
he goosed a waitress. 

• @ • 

A personnel director, interviewing 
a prospective engineer for a job, said, 
"You ask high wages for a man with 
no experience." 

"Well," the applicant said, "it's 
harder work when you don't know 
anything about it." 

Do you suffer from terrible attacks? 
Do you feel disease is wearing your 

life away? 
Do you lack pep? 
Are you just dragging through life? 
Are you tired, weak, run down, 

nervous, and gloomy? 
Do you feel older than you are? 
Do you suffer from getting up 

nights? 
Are you satisfied with your present 

physical development? 
Do you suffer from terrible wheez-

ing? 
Do you itch? 
Do your feet hurt you? 
So what! \iVe eat in the dorm, too. 
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1st Drunk: "I gotta go to the little 
boy's room." 

2nd Drunk: "Hey! Howsh 'bout 
goin' fer me, too?" 

1st Drunk: "Sure, you're m'besht 
pal; shure, I'll go fer ya." 

When he came back his inebriated 
friend asked: "Di'ja go fer me?" 

1st Drunk: "I forgot, n' you're m' 
besht pal." 

With that he wheeled around and 
made his way back to the washroom. 
Coming back he planted himself in 
front of his chum, wagged his finger 
at him and said: 

''Shay, whash the big idea of foolin' 
me? You di'nt have to go!" 

• • • 
Marlene: "Are you troubled at col-

lege with improper thoughts?" 
Arlene: "Why, no, I rather enjoy 

them!" 

Simpson (on phone)-"Say, I got 
a leak in my basement!" 

Plumber-"Well, go ahead; it's your 
basement!" 

411 • • 

Salesman: "I didn't sleep much last 
night." 

Barkeeper: "\iVhy's that?" 
Salesman: "The lady in the next 

room kept me awake eating candy." 
Barkeeper: "Eating candy?" 
Salesman: "Yes. All night long she 

kept saying . . . "Oh, Henry, Oh, 
Henry, Oh, Henry!" 

• @ @ 

The knight staggered to the front 
door of the sporting house and 
knocked long and loud. 

"Beat it," said the madam through 
a slot in the door. "We don't allow 
no drunks in here." 

"I don't wanna come in," said the 
knight. "Just wanted to tell ya your 
sign fell down." 

II you 11 
b inneso 
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Join Northern 
Ordnance and Stay 
No doubt there are a lot of things 
in Minnesota you'd hate to leave. 
You won't have to if you take a job 
with Northern Ordnance, the 
Minneapolis division of FMC 
Corporation. 
If you're an engineer specializing 
in mechanical or electrical design, 
or a metallurgical or industrial en
gineer, Northern Ordnance has a 
lot to offer. The challenge of work
ing for the world's largest producer 
of naval weapons systems, plus a 
proprietary line of industrial hy
draulic components. The stability 
of a firm that hasn't had a cutback 
in the product engineering group 
since the end of World War II. A 
chance to build your future with a 
billion-dollar corporation in diver
sified fields-machinery, ordnance 
and chemicals, both industrial and 
consumer markets. 
Take a look at the Northern Ord
nance file in the IT Placement 
Office, or better yet, get in touch 
with Earl R. Wigand, Mgr., Engi
neering Services, 788-8601, 
Ext. 273. 

NORTHERN 
ORDNANCE 
DIVISION 
48th and N.E. Marshall 

® Minneapolis, Minn. 55421 
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A former engineering student says 
his girl wears checkered pyjamas
every time she makes a move, he 
jumps her. This guy's now statistics. 

@ 4D 4D 

Definition: ENTRANCE EXAM-a 
premarital check-up. 

e e e 
Guide: "We are now passing the 

largest brewery in St. Paul." 
IEEE Member: "Why?" 

@ @ @ 

Did you hear about the little old 
lady who rode her bicycle over the 
bumpy road? She was heard to say: 
''I'll never come that way again!" 

e e e 
Did you hear that the civils in struc

tural design class have come up with 
a new bra .... It's called the Doggie 
bra .... It makes pointers out of set
ters. 

MAY. 1968 

N FINAL SPR T 68 
MM 35,36,37; PHYS 50,51 

solve for ~-ru 

REMEMSER ! 
&RO tU.S . BAN[)- f\\D.S 

FOR ALL THOSE 
NASTY NICKS, 
CVTS> ANP 6RVJSE5 
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Applebe: "How is your son getting 
on at college?" 

Smith: "He must be doing pretty 
well in languages. I've just paid for 
three courses . . . $10 for German, 
$10 for Russian, and $100 for Scotch." 

Gil Gil ill!ll 

An old maid had two pet monkeys 
whom she loved very much. One day 
one of them died, and shortly after
wards the other died, too, of a broken 
heart. Unable to bear the thought of 
parting with them even in death, she 
took them to a taxidermist, who asked 
if she wanted them mounted. 

"Oh, no," the lady answered, "Just 
holding hands." 

!119 !119 ill!ll 

Sue had been out on a date and 
finally came home at three o'clock in 
the morning. \1\i'hen she opened the 
front door and slipped into the foyer, 
there was mother, quite upset, wait
ing for her. 

"What kept you out so late?" her 
mother snapped. 

"Well, mother," she replied, "if a 
boy takes you to the movies, the least 
you can do is kiss him goodnight." 

"But I thought he took you to 
a Broadway show and dinner at 
Charlie's." 

"Well .... " 
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BATTERY RESEARCH 
The growing and aggressive Hcsearch Di
vision of Gould-National Batteries. Inc. 
otTers you a caree.1· opportunity in hn ttery 
applied research. 

SR. ELECTROCHEMIST 
Responsible position availai>le fot· a rect•nt 
Ph.D. in physical or electrochemistry who 
will organize and actively direct battery 
applied research pro.iccta. 

Work will invoke studies of new electro
chemical systems and investigations leading 
to improvements in existing types of pri
mary and secondary batteries. 

SR. METALLURGIST 
Challenging opportunity for a recent Ph.D. 
capable of organizing and directing metal
lurgy research projects. Initial work will 
he in casting and solidification studies of 
various nonferrous alloys. 

For further information contact: 

C. D. Schroeder 
l)ersonnt~l .I\1anagcr., 

Uesearch Division 

Gould- National 
Batteries, Inc. 
2630 llniversi ly A•·cnuc SE 
J\•Iinncapoli,., 
lHinncsota 55414 

IIIII IIIII r I I , 
IIIII 

I 
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Twin City Employers are inviting you to call them 
TODAY. An interview at your convenience will be 
arranged. 

U of M Graduate 
Norman F. Podas, Jr. 

B.E.E. '44 

Consulting Engineer
ing in general and 
Bruch and Morrow in 
particular provided the 
varied challenge 
sought in EE. 

BRUCH AND MORROW, INC. 
Consulting Engineers 

Mechanical e Electrical e 
Structural 

1415 N. Lilac Dr. Minneapolis 

544-3111 

THE WORLD'S LEADING 
APPLIANCE BUILDER 

offers 
CHALLENGE! OPPORTUNITY! 

for enterprising engineers 
At Whir I pool, our people do 

more than build about six million 
major home appliances yearly. 
Our engineers develop such life 
support projects as the food 
management system for America's 
space program. 

Five of the company's product 
I ines are engineered and manu
factured at the St. Paul Division. 
Other major Whirlpool facilities 
are located in Michigan, lnd iana, 
Arkansas and Ohio. 

If we missed you during our 
recent campus visit, and you 
would like info about our company, 
please call 776-8511 or write 
Salaried Personnel Mgr •• St. Paul 
55106 

Whirlpool Corp., St. Paul Division 

OPPORTUNITY 
is the force that drives 

FABRI·TEK. 
Fabri· Tek, a designer and builder 
of memory systems and com· 
ponents for computers has devel
oped from an idea in 1957 to 
more than 1,000 employees in 
1968. People have put Fabri·Tek 
where it is today. Men and 
women have experienced dramatic 
growth in a few years. 
Fabri-Tek will continue to grow 
because its Corporate Manage
ment rea I izes that the employees, 
working with an opportunity to 
assert their ta I ents, are the 
company's driving force. 

FABRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 1 8 

MINNEAPOLIS, MINNESOTA 55436 

I Tl E 
Consulting Engineeri 

Challenging Profession 
that provides- -

responsibility 
professional growth 

high financial rewards 

COMPLETE UTILIZATION OF 
ENGINEERING TRAINING 

CREATIVE ABILITY 
DESIGN ••• 

Air Conditioning Systems 
Electrical Systems 

Power Plants 
Industrial Complexes 

For ... Industrial, Commercial, 
Institutional C I ients 

For Further Information, CONTACT: 

EVANS, MICHAUD, COOlEY, 
HAllBERG & ERICKSON 

CONSULTING ENGINEERS 
222 Plymouth Building, 

Minneapolis, Minnesota 55402 
Phone- 339-4941 -TODAY 
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This new electrical switch, called a vacuum 
interrupter, can turn "on" and "off" as much as 
12,000 amperes of electric current-enough to 
brightly light 2,500 six-room homes or several 
modern office buildings like those silhouetted 
behind it. Developed by the electronic tube di
vision of Westinghouse Electric Corporation, 
Elmira, N. Y., the interrupter switches all of 
this current at 15,500 volts and in less than one
fiftieth of a second. In contrast, the wall switch 
beside it has a rating of 15 amperes at 125 volts. 
The new super switch, only about six inches in 
diameter and eight inches long, is used for the 
high-power switching of power line equipment, 
motor controls, radar transmitters and similar 
applications. 

MAY, 1968 

) 

The Douglas DC-8-63, called the Su
per 63, is 187 feet long, carries up to 251 
passengers, cruises at nearly 10 miles a 
minute ... or about the same speed as 
a bullet fired from a standard police .38 
caliber pistol. At that speed, air is un
forgiving ... a super-sleuth that points 
out the smallest discrepancy in unmis
takable terms. So- specifications and 
tolerances are tight at Douglas. And to 
keep their famous DC-8s and DC-9s in 
line, Douglas engineers and machinists 
use tons of AMAX CC-70 aluminum 
tooling plate in their assembly tools and 
jigs. 

Because AMAX CC-70 is continuous
cast aluminum tooling plate (not a 
"batch" process), great plate consistency 
is possible, so that tool makers can make 
one set-up and then keep cutting, as 
long as each plate is AMAX CC-70. The 
stress-free casting is dimensionally stable, 
internally sound. The surfaces are flat 
and parallel, and to protect stability, 
AMAX CC-70 is cast very close to finish 
thickness specs, so that minimum milling 
to a 32 micro-inch finish will not induce 
new stresses. 

37 



(Continued from Page 32) 

fering with the sunbathing on the lawns. I couldn't 
even concentrate on my Playboy they were so disturb
ing. If they're gonna do somethin' constructive like 
canceling classes, fine. More student power to them. 
But they shouldn't mess with all this crap we can't 
do anything about. Like the draft for instance. You 
can get your 11-S and then go for an occupational. 
All this stuff about an unfair system is risky. If they 
equalize all cases I'd go just as soon as those poverty 
cases. A guy could get killed. As an engineer, I don't 
see anything wrong with the draft. They're just a 
bunch of trouble makers. 

"If we're gonna protest the Vietnamese and make 
the world safe for the Pentagon, I know we need a lot 
of boys over there, but send the high school dropouts. 
If they can't make college, the hell with them. If 
they send engineers over to die they'll be wasting all 
the money our folks invested. 

"And this racism bit. Now I'm as liberal as the next 
guy. Some of my best friends are from minority groups. 
Why, I even ride in a car pool with a Pollack. How can 
they accuse us of racism? If those people haven't 
made a good middle class living it's not our fault. 
They just don't fit in with the American way of life. 

"Those guys give me a pain with their demonstrat
ing. They call themselves American. They don't even 
respect J. Edgar Hoover ... What we need is stronger 
campus police to keep those guys from disturbing the 
real students. Those damn picketers don't even care 
about grades and jobs and the important things. All 
they care about is war and Negroes and stuff like that. 
Thank God we're safe from that riffraff here in IT. 
You wouldn't catch any of my buddies with one of 
those signs. 

"Wait until those demonstrators show up at the pay 
window. By then I'll be their boss or their platoon 
leader. That'll show 'em. They'll see which are the 
real values in our democratic society." 

How true, Charley. How true. 

(a) 
Convention time infected the staff with the travel 

disease again this spring. New York was our goal and 
visions of big city life glowed in the dreams of our 
Log's Log reporter. Humming the chorus to "Give My 
Regards to Broadway," we set out for a real city after 
living so long in our town, which is Minnesota's largest, 
but hardly an actual city. Everybody except this re
porter had recently visited the area, had relatives 
near, and "knew New York~" We put our fate in the 
hands of these savants. If there is one big city travel 
tip you can gain from our disaster is never to trust 
those who claim to be guides after one visit to New 
York. 

The little restaurant "just around the corner" never 
materialized and each meal became an endurance 
trial. Blocks and blocks of pavement were pounded 
before one of these knowledgable guides would make 
a decision. At one point an owner came out on the 
sidewalk and asked us to come in his delicatessen, 
after seeing us perusing his menu on several oc
casions. These self-appointed guides can never reach 
a decision when in a group and hardly ever individual
ly. 

For instance, we visited some of the proverbial 
relatives in Jersey. It began to sound like a line from 

CKET CASH FO 
THE SUMMER? 

ee e 

le t e 

I 
, 
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an old joke. Those who had taken the bus before 
handed us the tickets and told us to present them as 
we left the bus. After the whole group had boarded 
we followed, only to hear the driver yell, "Who's pay
ing for that last group?" We were forced to creep up 
the aisle to surrender our tickets while the guides hid 
in the back, out of sight of the laughing passengers. 

These sporadic spells of loss of memory kept the 
sightseeing interesting. We believed for two days that 
St. Pat's Cathedral was the Church of St. John. At 
the end of the trip we were amazed to find how many 
famous places we had visited without knowing it. For 
the sake of your stomach and feet we of the Log's Log 
staff have but one recommendation. Get a guidebook, 
not a volunteer guide. 

0 
Here in the middle of the lusty month of May we 

seem to be getting the March winds, April showers 
and other assorted weather from previous months. 
We still believe in spring, however. The chain of 
demonstrators chanting "Hurrah, hooray. It's the first 
of May. Outdoor necking begins today," buoyed our 
spirits and assured the approach of prime river bank
ing weather. The police are practicing their leers in 
anticipation of their first chance for a raid on the 
river. We predict sunny days with mild showers of 
insults and police brutality at night for this month. 
May 16-31 

16-Take Your Professor to Lunch at the Union Day. 
16'-----Fail His Course when He Get Sick Day. 
21-Lindberg flies Atlantic, hates the movie. 
30'--Memoria I Day-Say a prayer for IT Week. 
31-Steel yourself for finals. 

June 1-15 
1-Better yet, steal a final for finals. 
7-Normandy Invasion-Channel swim record set. 

14-Fiag Day-Be patriotic. Flag a test today. 

Summarizing a year of hilarity and joy, all we can 
say is "Yecchhh." The trials of attempting to draw 
a chuckle from dedicated engineers and scientists 
and still escaping the censor is harder than drawing a 
raise from Cheap Joe. Soon we will rest our cramped 
and weary fingers by wrapping them around a cool 
glass instead of tickling our typewriter keys. 

Our editor must have been impressed by our column 
because he indicated that we may get a promotion. 
That must have been what he meant when he said 
that if our quality remained the same we would not 
have to mess with log's log anymore. 

We never did come close to the Harold Stassen 
losers Trophy we had hoped for, but this was only 
because it was a banner year for losers. With com
petition like we had this year we consider our at
tempt a moral victory, the only moral thing your log's 
log staff did this year. If you think we're kidding about 
the competition, just look at the Presidential candid
ates. With the possible exception of Pat Paulsen, our 
staff favorite, it looks like a year of losers. Even John
son became loser Bird this year. 

The poison pen has been passed on to an assistant 
because, just as the year is passed, your editor is 
about to pass. Good bye forever. We are about to 
slash our wrists with slivers from an old bamboo slide 
rule. 

MAY. 1968 
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The Asphalt Institute suggests 

projects in five vital 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 road builders need to know 
more about: 
1. Rational pavement thickness design and materials 
evaluation. Research is needed in areas of Asphalt rhe
ology, behavior mechanisms of individual and com
bined layers of the pavement structure, stage construc
tion and pavement strengthening by Asphalt overlays. 

Traffic evaluation, essential for thickness design, re
quires 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. 
2. Materials specifications and construction quality-con
trol. Needed are more scientific methods of writing spec
ifications, particularly acceptance and rejection cri
teria. Additionally, faster methods for quality-control 
tests at construction sites are needed. 
3. Drainage of pavement structures. More should be 
known about the need for sub-surface drainage of As
phalt pavement structures. Limited information indi
cates that untreated granular bases often accumulate 
moisture rather than facilitate drainage. Also, indica
tions are that Full-Depth Asphalt bases resting directly 
on impermeable subgrades may not require sub-surface 
drainage. 
4. Compaction of pavements, conventional lifts and 
thicker lifts. 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 beneficiation 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. 

THE ASPHALT INSTITUTE 
College Park, Maryland 20740 

OFFER OPEN TO CIVIL ENGINEERING STUDENTS 
AND PROFESSORS 

THE ASPHALT INSTITUTE, College Park, Maryland 20740 

Gentlemen: Please send me your free library 
on Asphalt Construction and Technology. 

Name __________ Class or rank ___ _ 

School ________________ _ 

Address---'-----------------
City _______ State ___ Zip Code __ _ 
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(Continued from Page 10) 

I 
didate was imminent. At the latest 
the decision should have been made 
before the ballots were touched. The 
destruction of the ballots throws doubt 
on the election, where a definite 
statement by the committee early in 
the affair would have clarified the 
situation. A hearing with all parties 
concerned, including the candidate, 
would have eliminated the mysterious 
air that clouded the election. 

Final Tirade 
In the final issue of the first year 

of our Log Line feature we believe 
that the comments we have received 
demand a summary and explanation 
of our year's efforts. Hopefully this 
discourse will not prove redundant 
although most of these opinions have 
appeared in some form in previous 
issues. We would like to review some 
of these in order to clarify the Tech
nolog' s position in the structure of 
student activities in the Institute of 
Technology. 

Our criticism this year has aroused 
tanger in some of the responsible 
student leaders in IT. We seem to 
have failed in our previous attempt to 
delineate our role. We hope it was 
not immature journalistic pomposity 
that drove us to criticize the affairs 
of the Tech Commission and IT Week. 
Ours was an honest effort to expedite 
internal change in IT. We were not 
out to destroy anything. 

We can, now that the Tech Com
mission has taken an active role in 
campus-wide government, evaluate it 
from the standpoint of a separate and 
independent press. Our student gov
ernment has become healthy enough 
to use internal criticism as a device 
for growth. Perhaps we should define 
the word we have used so often in 
this discussion, criticism. The word 
should not indicate vindictive attack, 
as it seems to in IT. It should be a 
synonym of evaluation. Both positive 
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and negative comments fall under this 
category. A combination of praise and 
scorn must make up all criticism, since 
nothing in the world is either totally 
good or bad. \iVhen we see worth
while functions being performed we 
take notice of them. Tech Commis
sion resented any bad comments this 
year because they had done more to 
involve the organization in student 
life than in any other year. However, 
it is because they have become so 
much more active that we can now 
afford to criticize specific issues. In 
the past most people did not know it 
existed. Now that they deal in so many 
proposals and resolutions that concern 
the whole University there must be 
an independent view of these activ
ities published in order to evaluate 
them and to stimulate public dis
cussion. 

This misunderstanding was best 
evidenced in IT Week. Our chairman, 
Mike Thomes, seemed to believe we 
wanted to destroy the annual fete. He 
contended, with an amazing gift for 
simplification, that you are either for 
IT Week or against it. Why could we 
not be for it'? 

The answer lies in the comments we 
made earlier in the year about our 
purpose. We wanted a better IT Week 
in a new exciting form. The old cele
bration was stale and the only annual 
excitement was when some other 
group attacked. Program changes 
were nonexistent from year to year. 

The fact that we wanted a good 
week could be shown by the fact 
that the Technolog entered the aU
participation competition. The staff 
worked hard on what contests we 
had the man-power to compete and 
it saddened us to see our efforts re
sented by the planners of the week. 
We worked hard to change it, but 
when it stayed in the same old form, 
we worked hard to support it. This is 
the magazine's place in the week. 

VVhenever we complain about one of 
these mistakes someone is sure to say, 
"Why don't you do it yourself then? 
Don't complain unless you can do it 
better." We are reminded of the story 
reported in The Life of ] ohnson in 
which someone suggested that they 
had no right to criticize a tragedy 
since neither of them could write one 
as well. Johnson replied, "Why no, 
Sir; this is not just reasoning. You 
may abuse a tragedy, though you can
not write one. You may scold a car
penter who has made you a bad table, 
though you cannot make a table. It 
is not your trade to make tables." 

It is our trade to write a magazine 
and to present news and opinions 
about IT, not to create the news. 

We must be separate from the 
organizations involved in order to re
tain journalistic integrity, but we hope 
to be trusted by the groups. This 
column was begun so there could be 
more candid discussion of our prob
lems. We wish more students would 
use it to air their views, for that is the 
only way to create an effective forum 
of opinion. Some of these goals have 
been achieved this year, we believe. 
The groundwork has been laid for 
future open discussion. The year has 
been pleasant and, we hope, pro
vocative. Perhaps we have fallen vic
tim to the strange paranoia that makes 
all IT students believe that every
body in the University has visions of 
slaughtering them and burying them 
in the basement of the physics build
ing. We may someday change this 
notion that anyone who says a dis
couragjng word is an outsider and a 
blackguard. We do care about our 
future in IT and we hope the readers 
will care enough to speak their minds, 
also. 

Look for us again next year. With 
any luck we will cause more radical 
reactions, for that is the only way to 
achieve progress. I] 
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''I used to thin IBM 
would be one of the 
last places for an 
"I was skeptical about IBM as a place for a me
chanical engineer to work. E.E.'s, sure. But M.E.'s?" 
(This is Dick Driscoll, B.S.M.E. '67, a Manufacturing 
Engineer at IBM.) 

"I was wrong. There are plen[y of opportunities for 
M.E.'s in just about all areas, especially in development 
and manufacturing. 

"When I joined IBM, I chose manufacturing engineering. 
In my case, this got me involved in producing core planes for 
memory components. After the component has been designed, I 
coordinate the tooling and all the other manufacturing processes. 
I initiate basic ideas on the design of tooling and work closely with 
the machine tool and die designers and builders, and with the install
ers of the production machinery. 

"It's sort of like solving a very difficult three-dimensional jigsaw 
puzzle. And it's a 'pure' engineering job. The kind I was trained for. 
Because, in the final analysis, product responsibility for manufacturing 
the 1nemory component rests with one person. Me. 
Interdisciplinary environment. "You get exposed to a lot of dif-
ferent disciplines in manufacturing engineering. Electronic. 
Metallurgical. Chemical. This kind of interfacing broad
ens you as an engineer. 

"It may sound square, but I think IBM is a great 
place for an M.E. to work." 

If you'd like to know more about a career in me
chanical engineering with IBM, visit your campus 
placement office. Or send a brief outline of your 
educational background to Irv Pfeiffer, IBM Cor
poration, Dept. E, 100 South Wacker Dr., Chicago, 
Ill. 60606. We're an equal opportunity e1nployer. 



Just ask a certain family in Marrakeck, Morocco. 
A solar cooker he helped develop is now making life 

a little easier for them-in an area where electricity is 
practically unheard of. 

The project was part of Dan's work with VITA 
(Volunteers for International Technical Assistance) 
which he helped found. 

Dan's ideas have not always been so practical. Like 
the candlepowered boat he built at age 10. 

But when Dan graduated as an electrical engineer 
from Cornell in 1955, it wasn't the future of candle
powered boats that brought him to General Electric. 
It was the variety of opportunity. He saw opportunities 
in more than 130 "small businesses" that make up Gen
eral Electric. Together they make more than 200,000 
different products. 

'NAl.T[R LIBRARY 
MAIN CAMPUS 

At GE, Dan is working on the design for a remote 
control system for gas turbine powerplants. Some day 
it may enable his Moroccan friends to scrap their solar 
cooker. 

Like Dan Johnson, you'll find opportunities at Gen
eral Electric in R&D, design, production and technical 
marketing that match your qualifications and interests. 
Talk to our man when he visits your campus. Or write 
for career information to: General Electric Company, 
Room 801Z, 570 Lexington Avenue, New York, N.Y. 
10022 699-23 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 


