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Ever since George Westinghouse lit 
up the 1893 Chicago Exposition with 
alternating current (a first), we've 
been shedding a lot of light on 
America. Today, our nuclear power 
plants light many of the world's 
brightest cities. We're working on an 
advanced breeder reactor. Our new 
spherical laser is the most efficient 
of its kind. 

We also get around in the dark. 
Unique Westinghouse Side Look 
Radar gets images through cloud 
cover or through the dark. Our new 
12-lb camera sees in the dark, and 
will relay live pictures from the moon. 
Two Westinghouse sonar systems 
provide images of the ocean floor. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers, construction, oceanog
raphy, urban redevelopment trans
portation, medical science and more. 
Is that any way to run an electrical 
company? 

We think so. If you think so, talk 
with our campus recruiter or write 
Luke Noggle, Westinghouse Educa
tion Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

You can be sure ... if it's Westinghouse 



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 Master's Fel
lowships; M.S. degree for Engineer and Doc
toral Fellowships; U.S. citizenship; grade point 
average 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: 

Hughes Aircraft Company, Scientific Education 
0 ff ice, P. 0. Box ;------------------; 

90919, Los Angeles, : HUGHES : 
Ca I ifo rn i a 90009. L __________________ j 

HUGHES AIRCRAFT COMPANY 

An equal opportunity employer- M & F 
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Hughes Aircraft Company, Scientific Education Office, 
P. 0. Box 90919, Los Angeles, Calif. 90009 
Please send me information about Hughes Fellowships. 

Name (printed): 

Address ----~---··---~ ··--·----~-----·--···--~--~---

CitY---· ____ state----~------------ Zip ___ _ 

I am interested in obtaining: D Master's D Engineer C Doctoral 

fellowship in the field of---·----···-·---·-------

I have (or expect) a Bachelor's degree in __ _ 
(Field) 

from _____ _ 
(Institution) 

GPA is ___________ out of possible---~---

Also have (or expect) Master's degree in---~-·--· .. ______ _ 
(Field) 

1 from --------:-:---:-:-:--:-:--c-------· 
(Institution) 

I GPA is. out of possible __ _ 

I U.S. CITIZENSHIP IS REQUIRED 

L-----------------------~ 
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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 ourfield of 
total business system development. 

And it works. Business Management maga
zine, in a list of "emerging ideas," credits 
NCR with two out of seven: pioneering in 
laser technology for recording 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 
William G. Benner, Coordinator, College 
Relations, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 

An Equal Opportunity Employer. 

THE NATIONAL CASH REGISTER CO. ® 
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Can there be this kind of excitement in engineering? 

eroxandsee 

* If you need more excitement, you might find it 
on the 42 golf courses in the Rochester area. 

A long beautiful drive ... just the hint of a slice ... and almost on 
the green. Now, address the ball ... concentrate-and, wham! to a lie 
four feet from the cup. 

That's the excitement of the game that gets a golfer up at dawn 
on Saturdays.* We think it's analogous to the excitement that keeps some 
of our technical people on the job after hours: the pleasure of personal 
achievement in solving problems for which there are no book solutions. 

One of the concerns of our management is to see that our professional 
people experience this kind of excitement. They know where it can 
lead ... a payroll that numbered 3,000 in 1960, for example, now exceeds 
24,000 ... products that have literally revolutionized communications and 
are having a world-wide impact on such problems as illiteracy. 

That's why we suggest that if you've been missing out on the kind of 
professional satisfaction you expected from an engineering career, 
look into what Xerox can provide in the way of engineering 
excitement. 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 251, Webster, New York 14580. 

An Equal Opportunity Employer (m/f) 
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An informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. 

Shell scientists 
have come up with 
a vast imp rove
ment over even 

-·- the most talented 
cow tail. It's called VAPONA® in
secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONA® insecticide combined 
with CIODRIN® insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
water in the search 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 

still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go 
away. They pol
lutestreams, make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 
More gasoline per 
barrel of crude 
oil delights engi
neers, scientists 
and conservation
ists alike. Our new hydrocrackers 
actually produce more than a gal-

I on of refined product from a gal
lon of feed stock. And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

Shell Oil Company· Shell Chemical Company • Shell 
Development Company· Shell Pipe Line Corporation 

An Equal Opportunity Employer 

MINNESOTA TECHNOLOG 
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It's only 32 years 
until the year 2000 
Make the most of them. 

RCA is seeking engineers and 
scientists who can think far 
ahead of their time. 
Who want to influence what hap
pens, rather than the other way 
around. 
Who want a variety of absorbing 
projects, not an endless routine. 
Who want rewards and opportunities 
commensurate with their worth. 
Such individuals will fit into the 
constant state of change and 
growth at RCA. 
You'll be working for one of the 
world's most diversified companies 1 

yet the tone and flexibility are those 
of a small organization. RCA project 
teams are of limited size-to foster 
greater creative effort and personal 
satisfaction. If you think you are 
the kind of engineer or scientist 
RCA is looking for, see 
your college placement director', 
or write to College Relations, 
RCA, Cherry Hill, New Jersey 
08101. We are an equal 
opportunity employer. 

MINNESOTA TECHNOLOG 
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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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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 the 
classroom and laboratory is highly 
desirable but not mandatory. 

ENGINEERING WRITING 

Specialist$ 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 

October 16 & 17, 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·M5F 
U.S. CITIZENSHIP REQUIRED 
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Funriy how big you can get and stUl 
remain virtually anonymous. 

Somehow we've managed to doit. 
VVe're a group of over60 companies, 

making everything frmn microwave integrated 
circuits to color television. And we rank num
ber 9 in the top 500 corporations in the nation. 

Pretty hot stufffor a nobody. 
But though you >may not recognize our 

name, maybe the name Sylvania rings a bell. 
It's one of our companies. 

You may even liye in one of our telephone 
companyan;as. We operate in 33 states. 

So here we are, 5 billion dollars strong, 
growing all over the place, and looking for 
engineers and sciei:ttists to grow with us. 

vVhy don't you think us over with your 
Placement Director? 

Incidentally, we are known in the com.; 
munications. fi<jld as. General Telephone & 
Electronics. 

Pssst. Pass it on~ 

MINNESO'f A TECHNOLOG 
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The 
Rauland Team ... a 

group of professionals ... each 
with his own assignment, but each 

a part of the team working to improve 
and perfect the Rauland Products. 

The Rauland Corporation, a subsidiary of the 
Zenith Radio Corporation and one of the world's 
largest manufacturers of color TV picture tubes, 
needs good, professional engineers and scientists to · 
join their team. Individuals with creative ideas and 
the ability to work with the rest of us turning out 
a better product. 

You have a future-a career-as a member of the 
Rauland team. We offer excellent starting 
salaries, and a superior benefit program 

that includes free insurance and profit 
sharing. Talk over the possibilities 

of joining us with your college 
placement office or write to 

Mr. Joe Kerga at The 
Rauland Corp. 

A 

CORP. 

Melrose Park, Illinois 

AN EQUAL OPPORTUNITY EMPLOYER 
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Not for people~~ 
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'swhatwe're looking to 
hire. People, not simply grades or standings in a 
doss. 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 want 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 

MINNESOTA TECHNOLOG 



Warren B. Cheston 
Dean, Institute of Technology 

For the academic community, fall is the spring season of pnm1t1ve cul
tures. It is a period of rebirth of hopes and the regeneration of enthusiasms 
which have become lost in the previous year. Although many of us, fac
ulty and students alike, look to the summer as a period of relative relax
ation, the fall brings with it what for want of a better word can be called · 
the "action." The reason why all of us are here is that the University is 
a center of action, a place for exploration of ways in which individuals can 
fulfill themselves and learn to play their proper roles in the larger society. 
A university is not a refuge, a wayside stop between an experience of the 
past and an experience of the future. Those who view the University as a 
convenient place to while away a few years of life will find it an exceeding
ly disappointing place. 

The University cannot isolate itself from the societal forces which now 
beleaguer it and remain a vital element in society. As a consequence, it 
can be expected that an increasing fraction of the University's efforts will 
be focused on the rights and desires of those who have not benefited from 
the wealth generated in our technologically based society. Of particular 
interest this fall is the program to provide educational opportunities at the 
University to an increased number of economically deprived students from 
the ghetto areas of the Twin Cities. In addition, through the recently cre
ated Center for Urban and Regional Affairs, the University is devoting its 
resources to helping the urban communities solve some of their pressing 
problems. As the University looks more outwards into the urban commu
nity in which it is imbedded, more interaction can be expected to take 
place between the scientists and engineers of the Institute of Technology 
and the social scientists and humanists of other colleges of the University 
in areas of mutual concern. Social scientists are becoming increasingly 
aware of the methods and techniques of the technologists who in turn are 
becoming more cognizant of the social implications of their activity. This 
will ultimately reflect itself in changes in our curricula and course content. 

There are changes and additions in IT planned last year which should 
be brought to your attention. One of these is the additional educational 
opportunities available in the field of computer science. For the first time, 
IT will offer degree opportunities iu computer science in the form of options 
in the departments of Mathematics and Electrical Engineering. In addition 
to these specialized programs, new lower division offerings in computer sci
ence will be available to all students in IT. Coupled with this is the rapidly 
growing usage of computers as instructional tools in all curricula within the 
Institute. The faculty of the Institute is looking for ways to involve stu
dents in the educational planning and decision making processes. This year 
a number of IT students will be invited to serve on departmental and col
lege curriculum committees. From this experience all of us hope to learn 
how to involve students in a meaningful way in activities of the college. 

OCTOBER, 1968 11 
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The Technolog, with a 21-problem
set-salute, officially welcomes all you 
rugged engineers and scientists who 
have returned to the LT. salt mines. 
We hope that you recognize many 
of your former acquaintances, and 
that you again manage to evade the 
draft, er shaft. The «old school shaft" 
takes many fonns: draft, low-grades, 
late registration, parking tickets, donn 
violations etc. Let caution be your 
byword. 

To all you newcomers in our ranks 
who may be wondering just what type 
of mag the Technolog is, we can only 
throw up our hands and say, «Well, 
... you can expect just about any
thing in the mag." This non-commital 
statement is in keeping with our office 
policy of avoiding decisions. How
ever, our attempted goal this year 
will be to provide you slide rule swing
ers with some first priority reading 
material. However, we cannot be held 
liable if your Physics Prof pitches an 
eraser at you for reading Log's Log 
out loud from your front row lecture 
seat. 

1984 
The sinister shadow of George Ore

well's 1984 has put in a somewhat 
more friendly appearance here at LT. 
in 1968. Although there are no posters 
reading «Big Brother is watching 
you!," a number of Freshmen may get 
that feeling this quarter. It seems that 
Dr. R. G. Taylor, a counseling psy
chologist, Dean Cartwright, and the 

members of Tech Commission have 
devised a Big Brother program in an 
attempt to retard the phenomenal 
dropout rate which afflicts I.T. The 
implements of this program are, of 
course, Juniors and Seniors who have 
endured the Frosh-Soph slaughter 
house of lower division. The think
ing goes something like this: Who can 
give better advice on how to avoid 
the pitfalls than those who have just 
completed the obstacle course? How
ever, the most difficult task of these 
die-hard Big Brothers will be to keep 
their freshman advisees interested in 
I.T. Our only suggestion to you Big 
Brothers is to take the kid on your 
next Big Ten run. 

LDS Program 

If you're a chapter behind in cal
culus, got a 9 on your last Physics 
quiz, and you can't figure out if you 
want to be a E.E. or C.E., the newest 
student orientated program in I.T. 
may be worth your time to investi
gate. The program sponsored by Tech 
Commission is a seminar for lower di
vision students. The Lower Division 
Seminar Program is designed to offer 
practical applications of the students 
math and physics courses and intro
duce him to all of the I. T. depart
ments. What this actually means to 
you guys is that you can get a sim
plified view of the more interesting 
problems that you will be attempting 
to solve in a few years. Each I. T. de
partment will be sponsoring one or 

MINNESOTA TECHNOLOG 



more seminars, so, in addition to prod
ding your technical interests, the new 
program may help you decide on a 
"major" or "technical minor". 

Although the Seminar program is 
being offered on a no-credit no com
pulsory attendance basis this year, if 
the student response warrants a sem
inar on the basis of credit every con
sideration will be given to an under
graduate credit seminar for next year. 
We urge everyone to give himself a 
break and to take full advantage of 
this new opportunity which the ad
ministration has taken the trouble to 
organize. 

Brief descriptions of each seminar: 

Oct. 23 Mr. Plunkett, Aero. E. 
1. The lecturers will use graphic il

lustrations to show how an engi
neer solves problems. The mathe
matics involved will be of a high 
school level. This seminar will be 
an introduction to the formal En
gineering process. Some students 
may be surprised to learn that 
they may have been using this 
process for some time without 
even knowing it. 

Nov. 6 Mr. Huber, Civil E. 
2. One seminar will be about the 

Traffic Engineering Section of the 
Civil Engineering Department. It 
will show the future problems and 
challenges of this growing field. 
Illustrations of some common traf
fic engineering problems will be 
given. 

OCTOBER. 1968 

Nov. 20 Chern. E. 
3. The Chemical Engineering seminar 

will show what a Chemical Engi
neer does and how he goes about 
solving problems peculiar to the 
Chemical Engineering field. It will 
also show what the future holds 
for the individual who enters this 
ever growing field. 

Dec. 4 M. E. 
4. Another seminar will show the En

gineer's, and particularly the Me
chanical Engineer's, place in in
dustry. It will show the importance 
of the cuniculum given in I.T. that 
provides an understanding of a 
broad range of engineering fields. 
The speaker will illustrate the need 
for effective communication on the 
job and the type and range of 
projects that can be expected on 
the job. 

We need help 
Let it hereby be known to all Courts 

of Justice and to all Congressional In
vestigating Committees that the Min
nesota Technolog is an "Equal oppor
tunity employer." If perchance you 
are now snickering-don't. Because in 

our case the phrase still retains some 
significance. Yes, we're giving every
one an equal chance to help build an 
All-American magazine. Now yon all 
know that when you build some thing 
it takes at least two things, time and 
materials. The Technolog has the ma
terials; we have adequate finances and 
facilities to publish an All-American. 
What we need more of however, is the 
time, or manpower. But to use a 
Democratic Party Cliche, we want to 
make it «Crystal clear" that we just 
don't want a large list of names for 
our title page. A willingness to work 
and to become a producing member 
of the staff is the only prerequisite. 
In contrast, business or journalistic 
experience is not required. But if you 
have had some previous experience in 
journalism we certainly won't hold it 
against you! 

Even we accept the fact that you 
don't get anything for nothing, and 
we don't expect you to give of your 
time without receiving something in 
return. The intrinsic value of friend
ship and a social group to identify 
with far outweigh the monetary as
pect. But, yet we do pay a fair amount 
for the work accomplished. So, why 
not stop by Room 2 Mechanical En
gineering and knock on our door, we 
promise to answer. 

13 
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(THE NAMES MAY READ UP, DOWN, FORWARD, BACKWARD OR DIAGONALLY .. ) 

Think Maine to Hawaii. Care to gue.ss who's a lead
ing producer of st.annous 

We're located in 36 of them. fluoride for your toothpaste? 
In fact, every day just about The problems we run into 
every person in all SO of range from finding a way 
the.m uses, or comes in to knit paper and glue steel, 
contact with at least one to predicting tomorrow's 
of the 1700 different things trends in the world of 
we make. fashion (" Butterick" and 

We're in container and 
packaging products, for 
one example. In paper and 
plastics as well as metal. 
We're in consumer products 
(such as Dixie cups and 
Northern tissue) and 
printing (chances are our 
Printing Corporation of 
America Division printed 
some of your textbooks), 
and in chemical pr-@ducts. 

"Vogue" patterns come from 
American Can). 

All of which makes our 
sales more than the gross 
national product of some 
countries. Almost a billion 
and a half in '67. We want 
to do twice that by 1980. 

But we won't get anywhere 
without talented young 
people like you to help us. 
People with the drive to 
succeed that matches our 
drive to succeed. 

The opportunities are as 
diverse and different as 
North Dakota and Florida, 
for people in engineering, 
liberal arts, and business. 

That's our story. Drop us a 
line and tell us yours. 

Harold E. johnson 
Administrator, 
C6Jllege Recruiting, 
American Can Company, 
100 Park Avenue, 
New York, New York 10017 
An equal opportunity 
employer 

Thinkers welcomed. 

AMERICAN 
CAN COMPANY 

See us at the Institute of Technology Placement Office 
October 28 

MINNESOTA TECHNOLOG 
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Situation: Complete design scheme for tools, 
jigs, and fixtures needed. Also 
need plans detailing how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: Is there some way we can 
implement this change by utilizing 
most of the existing machinery 
at the plant? 

Problem: As a modest volume plant, it is 
imperative that we don't lose 
valuable time and resulting sales. 
Suggest you visit the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

• 
I 

• 

Want to work on a challenging assignment like this? 
A new member of the manufacturing engineering team 

at ford Motor Company does. Today his job may be 
establishing the manufacturing sequence of a new engine. 
Tomorrow, it may be determining the manufacturing feasi
bility of a new product idea. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To u:osist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the job 
right. 

OCTOBER, 1968 

Company, College Recruit
ing Department. The 
American Road, Dear
born, Michigan 48121. An 
equal opportunity employer. 
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by David Buelke 

World War II produced many fine aircraft built by 
both the Allied and Axis powers. Vickers Supermarine 
Spitfire, Messerschmitt Bf 109>, Curtiss P-40, Fock-Wolfe 
190, Chance Vought F4U Corsair and the Republic P-47 
Thunderbolt contributed much to the design of aircraft 
in general and high-performance fighter aircraft in par
ticular. It was for North American Aviation to produce 
the ultimate in propeller-driven aircraft-the P-51 Mus
tang. 

The Mustang was conceived at North American as an 
alternative to filling a British order for the nearly obso
lete P-40 D Warhawk fighter. James H. Kindelberger, 
president of North American, and his engineering staff 
promised to deliver an alternative design built around 
the same 1150 hp Allison engine within 120 days. Con
sequently, the first P-51 rolled from North American's 
Los Angeles factory four months after work on its design 
began. Surprisingly few bugs were found in the Mus
tang's original design, and for an early World War II 
fighter its performance figures were outstanding. Turning 
out 1150 hp at 11,800 feet and at 3000 rpm, the Allison 
powerplant pulled the Mustang around at a top speed of 
382 mph, with a rate of climb just under 2000 fpm. 

Mustang's excellent aerodynamic design lent it well to 
the low-level ground support work for which it was first 
used. But when the demand for a more advanced high
level fighter arose, the Mustang's Allison powerplant with 
its single-stage carburetor and supercharger left much to 
be desired. It was at this point that Major Thomas Hitch
cock, along with aviation pioneer Eddie Rickenbacker, 
suggested cross-breeding the P-51 airframe with the fa
mous Rolls-Royce Merlin engine found in the Vickers 
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photos by Martin Rekow 

Supermarine Spitfire high-altitude fighter. The perform
ance of this engine-airframe combination proved so suc
cessful that the U.S. Merlin engine production was be
gun by the Packard Motor Company, producing the 
Packard-Merlin V-1650-3 and V-1650-7. The Packard
Merlin was a V-12liquid cooled engine which had a dis
placement of 1,649 cu. in. and put out 1490 hp at 3000 
rpm. It was equipped with a Stromberg 2-stage carbure
tor and supercharged which switched from. low to high 
blower at 16,000 ft. This gave the Merlin much more ef
ficiency at high altitudes. This new Mustang version, 
designated the P-51 B & C, had a top speed of 439 mph 
and cruised at 362 mph. 

Up until this time, the U.S. Army Air Force had large
ly ignored the P-5'1. It was considered to be a British 
plane built to meet the specific needs of the Royal Air 
Force. The Mustang's impressive showing in Britain, 
however, led American military leaders to include the 
P-51 in their fighter inventory. 

The year 1944 arrived and with it came the most fa
mous version of the Mustang-the P-51D. Gone was the 
old-fashioned "window" cockpit and in its place came a 
modern, plastic, bubble canopy and a cut-down rear fus
elage. More P-51D's were produced than any other Mus
tang model. Of the total Mustang production of 14,819, 
7956 were P-51D's and 1337 were P-51K's, identical to 
the D model except for an Aero Products propeller 
in place of the Hamilton Standard propeller on the 
P-51D. The P-51D had a top speed of 437 mph, cruised 
at 362 mph, and had a phenomenal 3475 feet/min. climb 
rate. The standard Merlin V-1650-7 engine delivered 
1490 hp at takeoff and 1505 at 19,000 ft. 

17 
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"Big as it is, the information process
ing industry is just beginning to 
grow," says Andy Moran. He earned 
his B.S.E.E. in 1966. Today he's a 
Marketing Representative with IBM. 

His views are shared by many. Re
cently, Fortune estimated that the 
value of general purpose computers 
installed in this country will more 
than double by 1972. Other publica
tions have other predictions, and 
probably no source is totally precise. 
But most agree that information proc
essing is one of America's fastest 
growing major industries. 

With growth like that going for you, 
promotions can come fast. Last year, 
for example, we appointed over 4,000 
managers-on performance, not sen
iority. Here are three ways you could 
grow with IBM: 

1. Engineering and Science. You 
could work in Research, Design & 
Development, Manufacturing, Prod-

uct Test, Space and Defense Proj
ects, or Field Engineering. You'll 
need at least a B.S. in any technical 
field. 

2. Marketing. Career areas include: 
Data Processing Marketing and Sys
tems Engineering, Office Products 
Sales, and Information Records 
Sales. You'll need a B.S. or B.A. in 
any field. 

3. Programming. Career areas in
clude: Systems Programming, Appli
cations Programming, Programming 
Research, and Programming for 
IBM's own use. You'll need at least 
a B.S. or B.A. 

A good place to grow 

No matter how large a project may 
be, we break it down into small units. 
People-size units. It makes for quick 
recognition of achievement. 

Want to get a Master's or Ph.D.? Our 
Tuition Refund Program could help 

you with the financial end of things. 
And if you have a favorite location, 
consider this: we have over 300 lo
cations in the U.S. 

Check your placement office 

If you're interested in what IBM can 
offer you, check with your placement 
office to arrange for an interview or 
to acquire more information. If an in
terview is not convenient, you may 
send a brief letter or resume to Mr. 
lrv Pfeiffer, IBM Corporation, Depart
ment BK2024, 100 South Wacker 
Drive, Chicago, Illinois 60606. 

We'd like to hear from you even if 
you're headed for graduate school 
or military service. 

An Equal Opportunity Employer 

® 
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That's why we have a two
year Rotation Prograrn for 
graduating engineers who 
would prefer to explore several 
technical areas. And that's why 
many of our areas are organ
ized by function- rather than 
by project. 

At Hughes, you might 
work on spacecraft, communi
cations satellites and for tacti
cal missiles during your first 
two years. 

All you need is an EE, ME 
or Physics degree and talent. 

hi 

If you qualify, we'll arrange for 
you to work on several different 
assignments ... and you can 
he I p pick them. 

• 
You may select special

ized jobs, or broad systems
type jobs. Or you can choose 
not to change assignments if 
you'd rather develop in-depth 
skills in one area. 

Either way, we think 
you'll like the Hughes ap
proach. 

It means you'll become 
more versatile in a shorter 
time. r-------------------, 

(And your l HUGHES l 
sa I a ry w iII L __________________ j 
show it.) 

HUGHES AIRCRAFT COMPANY 

AEROSPACE DIVISIONS 

Some of the current openings at Hughes: ~---------~---------------~ 
I I 

Microwave & Antenna Engineers 
Electro-Optical Engineers 
Microcircuit Engineers 
Space Systems Engineers 
Missile Systems Engineers 
Guidance & Controls Engineers 
Spacecraft Design Engineers 
Weapon Systems Engineers 
Components & Materials Engineers 
Circuit Design Engineers 
Product Design Engineers 

OCTOBER. 1968 

For additional information, 
please contact your College 
Placement Director or write: 

M. Robert A. Martin 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City, California 90230 

U.S. Citizenship is required 
An equal opportunity employer 

I I 
I I 

i CA PUS : 
l INTERVIE 5 
I 

: October 16 & 17 
I 

: Contact College Placement 
1 Office to arrange interview 
I 
1 appointment. 
I 
I L _________________________ J 
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(Top) No cockpit for the timed pilot, the P-51 boasts a 
48-point preflight check. (Center) Rolls-Royce Merlin pow
er plant. (Bottom) Chuck Doyle's latest project is this 
surplus RCAF P-51. After seven years in the making, this 
restoration is scheduled to fly late this fall. 

20 

The fastest of all the Mustangs was the P-51H. The 
result of an intensive effort to lighten and improve the 
Mustang, the P-51H saved 600 lbs. over the popular 
P-51D in gross weight. It had a top speed of 487 mph 
and a fantastic cruising range of 2400 miles. The P-51H 
was powered by a Merlin V-1650-9 engine which put 
out 1380 hp at takeoff and 2220 hp at 10,200 feet. And, 
like all Packard-Merlin engines, it was equipped with a 
two stage Stromberg injection carburetor and super
charger. 

At the end of World War II most of the 5,541 Mustangs 
in the Air Force inventory were either sold to civilian 
buyers, handed out to national guard units, or sold to 
Canada and Latin American countries. The Korean War 
brought 700 Mustangs back to the battlefield, where they 
had the distinction of being the only propeller driven 
aircraft capable of battling Soviet-built MIG jet fighters. 
After the Korean War, Mustangs were gradually phased 
out of Air Force arsenals, and by 1957 the last Mustang 
retired from military service. 

And so, like all old soldiers, the Mustang has just grad
ually faded away, right? Wrong. Although now nearly 
thirty years old, the Mustang is still agile enough to fit 
into the Air Force uniform. The United States Air Force 
has recently chosen the Mustang to meet the needs of 
both the U.S. and Latin American countries for counter
insurgency aircraft. Trans-Florida Aviation of Sarasota, 
Florida, which now owns all patents related to the P-51D 
Mustang has a defense contract to produce three rebuilt 
Mustangs per month. Modifications of the originall\1us
tang include extending the verticle stabilizer by 14 
inches, and incorporating 2.5 X 0.25 in. doublers along 
the lower longeron in each external side of the fuselage, 
allowing the Mustang to carry 5000 pounds of ordnance. 
Permanently mounted wingtip tanks with 110 gallon 
capacity each are added, and can he jetissoned within 30 
seconds. The cockpit has been simplified and all arm
ing switches have been placed at eye level instead of 
between the pilot's legs as in the original version of the 
P-51D. Also, a special rocket assist pilot escape system 
has been installed. Although the Mustang has been off 
the production lines for about 20 years, parts are not yet 
producing a problem for Trans-Florida. With about 100 
Packard-Merlin engines in reserve and Trans-Florida's 
access to original dies and specs for the Mustang, almost 
any component for the aircraft can be obtained. 

Besides being a great military aircraft, the P-51 has 
done a good job of invading the civilian pilot market. 
Trans-Florida, which now supplies the U.S.A.F. with 
military Mustangs, also builds a civilian version of the 
Mustang. Trans-Florida converts the single-seat fighter 
into a plush two-place executive plane for wealthy busi
nessmen who know how to fly and want to get where 
they're going fast. The P-51- is ideally suited to be a 
businessman's airplane. It gives near Lear Jet perform
ance but is able to land and takeoff from as little as 1700 
feet of runway. Oh yes, the price: between $40,000 and 
$90,000, depending on the pilot's tastes. 

Since the end of World War II, the Mustang has held 
a dominant position in the National Air Races in Cleve
land and the Reno Air Races in Reno, Nevada. The 
P-5l's prominence in the Unlimited Class at these races 
is due to its aero-dynamic design and its superb Packard-

MINNESOTA TECHNOLOG 



0 
() ....,.. 

0 
b:l 
tl1 
~ 

CD en 
00 

~ ...-

COLORING NOTES 

E~"TIHE AIRPLANE ...................... , ........... POLl.'iiiED ALUMlNUM 

fRONT VIEW 

SECTIONJ·J 

WING SECTIONS 

P-51D 
ANOTHER PRODUCT OF NORTH AMERICAN AVIATION, INC. 
WING SPAN .................... 37 FJ 0 5/l6lN. UOR1ZONTAt STASILJZER. SPAN .............. 13 

V.1NG Arl£A ............................. 233 SQ FT HEIGHT .............................................................. s 
LEI<GTH ...• . ..... J2 f'"'f 3S/16IN. PO\\·£R PLANT .................... PAC~:ARD ''MERLlN'' V-!$$0 

HHJSHP V-12 ENGINE 

FUSElAGE CROSS SECTIONS 

-~-$-th=~&~e-& 
I l i I 

SECTION A·A SEL"'TION 8-B SEC.'TlON C-C S£CTWN D-D 

11 FT2 IN. D!A 
HAMILTON STAI<DAR!l 
PROPEL LOR 

SECTION 1-l 

BOMB SHACKLE/ LONG 
RANCE TANK PYLON 

SECTION H-H 

HOIUlONTAl STABILIZER 
-----SECTION-----. 

1 .. VE:RTICAL .:iT Af.ULIZER OFFSET 

(i 

TQP VIEW 

SECTION F-G 

-~~EF-···--· Aif<PLANE f£ 

VERTICAL FIN-RUDDER --SECTION __ _ SCAlE IN FEET 

u.s. 

Hl 



Merlin powerplant. The Mustang has the smallest frontal 
area of any other propeller-driven military aircraft due to 
its use of a liquid-cooled engine. The Mustang also uses 
the laminar flow wing (first mass production aircraft to 
do so) which is most efficient at speeds of 350 hp on up. 
The Packard-Merlin engine lends itself quite easily to 
modification. Competitors at the Reno Air Races have 
squeezed upwards of 3000 hp from an engine whose 
military rating is less than half that amount. 

This writer has had the opportunity of interviewing 
Mr. Charles Doyle of Rosemount, Minnesota. An airline 
pilot by profession, Mr. Doyle spends his spare time 
seriously pursuing his hobby- restoring aircraft. Mr. 
Doyle is the proud owner of six airplanes, three of which 
are P-5l's. The black Mustang shown in the photo is 
Mr. Doyle's only operational Mustang. He is currently 
restoring another P-51D in his personal hangar, while yet 
another 1\tiustang (this one a P-51A, an older and much 
rarer Mustang) sits in a state of disassembly at his home. 

Mr. Doyle purchased his present restoration from the 
Royal Canadian Air Force in 1961. It was the last of the 
Canadian Mus tangs to be sold to a civilian buyer. The 
prioe of this surplus Mustang? A mere $650.00. But this 
Mustang was far from being in airworthy condition. Even 
though it had only 800 hours on it at the time of sale, 
the severe Canadian weather and souvenir hunters had 
taken their toll on the plane. Engine instruments, and 
other costly aircraft components were missing from the 
aircraft. It took Mr. Doyle a year and a half of 400-

(Continued page 28) 

The P-51 has the smallest frontal area of any propeller
driven military aircraft. Note carburetor air intake at 
bottom of nose. 

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

I 
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, sales 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 
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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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We feature a sort of 
do-it-yourself training, e rather than long, dreary 
formal programs. It's your 
ball, but we'll go all out 
to help you carry it just 
as far and as fast as 
you can go. When you 
need a hand, it will be 
there-from experienced 
pros. Your on-the-jo~, 
on-the-project expenence 
will be thorough. 

And, frankly, we need 
you on the job right now. 
To help us continue a 
growth rate that's zoomed 
from 318 million to 1.1 
billion dollars in sales 
over the last 10 years. 
Besides a lot of hard work, 
we think the reason is 
that we are really many 
companies. Fibers. 
Chemicals. Plastics. Coat
ings. Petroleum. Each 
pursuing its area of 
expertise autonomously 
against a broad corporate 
plan. This freedom of 
operation makes it 
possible to give you as 
much responsibility as 
you're ready for. And 
we'll work along with you 

to make sure that you 
can grab more as soon a!:i 
you can handle it. 

If you have a degree in 
chemistry, chemical, 
mechanical or industrial 
engineering, physics ?r 
marketing or accounting 
-plus a large degree of 
initiative and imagina
tion-Celanese has a lot 
to offer you. In profes
sional growth. In rewards 
based on performance, 
not how old you are or 
how long you've been 
with us. 

Discuss us with your 
faculty and placement 
officer. Talk to our repre
sentative when he's on 
your campus. Or write to: 
Johri B. Kuhn, Manager of 
University Recruitment, 
Celanese Corporation, 
522 Fifth Avenue, New 
York, N.Y. 10036. 
em equal opportunity emplc:>yet 

CElANESE 
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ALLIS-CHALMERS, BOX 512, MILWAUKEE WI 53201-AN EQUAL OPPORTUNITY EMPLOYER 
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I 
Get the facts on structural design 

• 
II 

of Fun .. oep ~~ Deep .. strength® Asphalt 
pavements for hi ways and streets. 
A new and modern pavement design system that incor
porates solutions made from extensive computer analy
sis, The Asphalt Institute's method uses data from the 
AASHO Road Test, the WASHO Road Test, British road 
tests and the in-use experience of several states. 

Today. as more states. counties and cities turn to new Full
Depth (!~Asphalt pavement* for all their road needs, there 
is a growmg demand for engineers with a solid background 
in the fundamentals of Asphalt pavement design, technology 
and construction. 

Start now to prepare yourself for this challenging future. 
Get the latest information on the Thickness Design Method 
developed by The Asphalt Institute. This modern method of 
structural design is based on extensive evaluations with the 
IBM 1620 and the mammoth IBM 7090 computers. How to 
use this method is explained in The Asphalt Institute's Thick
ness Design Manual (MS-1). This helpful manual and much 
other valuable information are included in the free student 
library on Asphalt construction and technology now offered. 
Write us today. 
*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 structural design formula to denote Full
Depth. 
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Thickness Design Charts like this (from the MS-1 manual) are 
used in this computer-derived method. This chart enables the 
design engineer quickly to determine the over-all Asphalt pave
ment thickness required, based on projected traffic weight and 
known soil conditions. 

--------------------------~ 
THE ASPHALT INSTITUTE, College Park, Maryland 20740 
Gentlemen: Please send me your free library on Asphalt Con
struction and Technology, including full details on your new 
Thickness Design Method. 

Name __________ Class or rank. ____ _ 

School _______________________________ _ 

Address __________________________ _ 

City State Zip Code ___ _ 

L--------------------------

Text Books 

Paperbacks 

Stationery 

Drafting Supplies 
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Knowing that every time a jet 
takes off, some part that makes it go 
is made of an alloy I wor d on ... 

Clarence Bieber is a metallurgist for International Nickel. 
In forty years, he's contributed to dozens of alloys that have helped 
make the twentieth century what it is. 

" ... These alloys are my children ... does that sound strange? You've got 
to be a little unconventional to create. Every problem that can be 
solved by ordinary people has already been solved ... " 

Solving problems is the work of 32,000 Inco people. Those who search 
the globe for nickel. Those who bring it back. Those who make each 
rock yield more of it. Those who find new and better ways to use it. 

" ... when MacArthur left Corregidor he used aPT boat. They bent the 
propeller shaft dragging it over rocks ... but it was made of an alloy we 
developed for toughness and corrosion resistance, so they could bang it 
back in shape and escape ... I guess I've contributed something ... " 

Each Inco man contributes something. He's the man who accepts the 
challenge of bringing the world the nickel it needs. More and more 
nickel to make other metals stronger, tougher, more corrosion-resistant. 
To make over 3,000 alloys perform better, longer. 
Nickel, its contribution is quality. 

INTERNATIONAL NICI<EL 
The International Nickel Company, Inc., New York, N.Y. 
The International Nickel Company of Canada, limited, Toronto, Ontario 
International Nickel Limited, London, England 

"We don't draw lines between fundamental and applied research. In our research 
laboratory at Sterling Forest, New York, we duplicate in pilot equipment the 
techniques used to melt and form metals. This lets us take alloy development to 
a stage where our results have real meaning for industry." 





Stromberg 2-barrel iniecfion-type updraft carburetor. 
Note size of glove in background. 

mile trips to Canada and back with vital aircraft parts in 
order to put the plane in flyable condition. During the 
following five and one-half years he has spent countless 
hours and some $3,000 in converting a salvaged mili
tary aircraft into a plush, two-place high performance 
airplane. One of the most costly parts to be replaced 
on the plane was the engine. Up until a few years ago 
the price of a Packard-Merlin engine was quite reason
able-about $450.00 to $800.00. But today, with the in
creased demand due both to the military and the in
creased civilian use of the Mustang in air racing the 
price has raised considerably. Today you can expect to 
pay between $1500.00 and $2000.00 for an engine in· 
fairly good condition. 

Mr. Doyle coated the entire aircraft with an epoxy 
filler in order to cover all rivet holes and give the Mus
tange a satin-smooth finish. This greatly reduces the drag 
and increases the performance of the Mustang. Lights, 
radio equipment, special access doors to eliminate re
moval of the cowling for service, and a built-in step in 
the left flap to facilitate entry make this Mustang a more 
practical and efficient aircraft. All aluminum hydraulic 
lines in the landing gear doors will eventually be polished 
to gleam like chrome plating. The finishing touch on this 
plane is a superb paint job. Three coats of high-quality 
enamel plus countless hours of polishing give this Mus
tang a finish which would put most auto manufacturers 
to shame. After patiently working on this Mustang for 
seven long years, Mr. Doyle hopes to have this flying 
masterpiece in the air by this Fall. 

Now before you would-he fighter pilots go out and buy 
your own personal Mustang, here are a few facts about 
the care and handling of this high-spirited thoroughbred. 
The initial cost of a Mustang, considering what you are 
getting, is not excessively high. You might expect to pay 
from $15,000.00 on up for a Mustang in fairly good con-

(Continued page 31) 
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The Mustang has two radiators located in the air scoop, one 
for the engine and supercharger, the other for the oil. The 
alumlnum pipes (center) lead from the engine to the air 
scoop (bottom). Note the oil radiator in the bottom 
photo. 
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What company was responsible for the 
following engineering innovations? 

The transistor ________________________ __ 
Radio astronomy ______________________ __ 
Negative feedback ____________________ __ 
High Fi and Stereo ____________________ _ 
Synthetic crystals ____________________ _ 
TV transmission ______________________ __ 
Magnet1c tape 
Sound mot1on pictures ________________ _ 
Microwave relay ______________________ __ 
Electronlc swltching ________________ __ 
The solar battery ____________________ __ 
Telstar ________________________________ _ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working for us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company .. 

We hope the above final can be the start 
of something great. 
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But the rest of the week you really won't want to. We hope. D How come? We'll give you every 
chance to be so busy, so challenged, so involved thatyou'lllook forward to each day. We'll give you 
every opportunity to accomplish something. And then get credit for it. D That's what we really 
offer. In marketing, refining, planning and engineering, research and development, or administraD 
tion. D Is there something better? D Don't sleep on it. Talk to our representative on your cam .. 
pus. See our ad on the next page for the date .. 

S n ays. 
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If you have a degree in: 
Chemical Engineering !PH.D., M.s., B.s.) 

Mechanical Engineering (B.s.> 

Civil Engineering (B.s.) 

You can work in one of our 
following de rtments: 

REFINING, 
PLANNING & ENGINEERING 

RESEARCH and DEVELOPMENT 
MARKETING 

CORPORATE STAFF 

Doing the following types 
of work: 

Systems Engineering 
Plant Engineering 
field Engineering 

Process Economics Engineering 
Design Engineering 

Process Engineering 
Process Development ~ngineering 
Product Development Engineering 

Project Engineering 
Technical Sales Representative 
Industrial Marketing Engineering 
Structure and Design Engineering 
Talk to our Representatives 

E. A. HARMS 
J. Y. HELMER 
W. W. HOLMES 

0. 0. JUVELAND 
M. F. OXENREITER 

January 13 & 14, 1969 

~ 
~~ti~ 
STANDARD 

~Ill~§ 
STANDARD OIL DIVISION 
AMERICAN OIL COMPANY 

An equal opportunity employer 

OCTOBER. 1968 

dHion. The true cost of the Mustang 
comes after the initial purchase. U n
less you have an oil well in your 
back yard, the fuel costs are simply 
out of sight. The P-51 tank drinks 
about one gallon of 10~/130 octane 
aviation gasoline per minute at cruis
ing speed. This rate doubles at take
off power. Oil changes in the Mus
tang are no cinch either. The crank
case capacity of the standard V-1650-
7 engine is 21.2 gallons. The cost of 
a major engine overhaul (required 
every 400 hours in the military ver
sion, every 700-800 hours in a civilian 
model) is a cool $4500.00. 

The P-51 is definitely not the air
plane for an inexperienced pilot, not 
even for the average general aviation 
flyer. A .study made by Dr. R. G. Byn
der of the FAA Accident Investigation 
Branch shows that twenty-five P-51 
accidents occurred in a 26-month 
period from 1962 to 1965. Almost all 
were due to pilot error and inexperi
ence. Now, twenty-Hve accidents may 
not seem like a lot, but considering 
that there are only about one hun
dred-sixty civilian Mustangs licensed 
in the United States, the figures speak 
for themselves. 

So, my friend, if you have the 
money and the skill, the P-51 Mus
tang might just be your mount. Re
member, you'll be flying what most 
experts consider to be the world's 
most aerodynamically perfect pro
peller-driven aircraft. [] 
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TE? 
What does it mean to you? Is your definition 
flexible? Will it change next year? 1 n five years? 
Chances are it will. But as an engineer with apro
g ress ive education and with a better-than-average 
awareness of the problems facing mankind, your 
definition should include these qualities: Desire 
to serve and ability to serve. --

If your definition includes the desire and ability to 
serve mankind, you're the kind of engineerwewant. 
These qualities, combined with your technical back
ground, make you well qualified to move into 
industry. 

You'll fit into the big picture at E-M, but you won't 
get lost. You'll fit into the engineering atmosphere 
where ideas and actions are rewarded. You'll fit in 
where the "engineering approach" is a reality, not 
just theory. You'll fit in because E-M is engineer
ing oriented. (We have 1300 employees: 110 engi
neers: about 50 are U of M graduates.) But most 
important, you'll fit in because you want to con
tribute. 

As a leader in the design and manufacture of elec
trical power apparatus, E-M is a major contributor. 
We serve mankind's needs in transportation, water, 
health and sanitation, food, and energy. !Future 
issues of TECHNOLOG will highlight man's basic 
needs and how our products help produce the goods 
that meet these needs.) As an employee of E-M, 
each engineer can see how his efforts are reflected 
in the overall company contribution. 

Because of the industries we serve, our future is 
limited only by the future of man. E-M is a com
pany where individual initiative and hard work 
result in the technological advances which serve 
the needs of man. 

Join this progressive engineering team. It'll be a 
personal challenge with high development opportu
nities. If part of your goal is to serve, and to con
tribute, we want to talk with you. We'll be on 
campus on Friday, October 25, 1968. 

200-TPA-2258 

ElECTRIC MACHINERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 
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Hello there, fellow draft-dodgers! This month you 
will be treated to a veritable banquet of seven courses 
of pasta. You should be so lucky as to have lost your 
tastebuds eating gut-bombs and fungus-paddies at the 
local MacHenry's. 

First, you will thrill to the exploits of your favorite 
historical figure in the definitive history course of all 
time. 

Next, for those of you who survived that dry test, a 
few maxims to guide you through the first troubled 
weeks of school, while you rationalize your non-study
ing to yourself. 

Thirdly, you will find a story by everyone's favorite 
war correspondent, Ralph Groop. 

Finally, you will find a summary of the high points 
of this next month, to help you fill those empty hours 
of non-study. 

Pa s n's College 
C es o e ce 

Sho t u se 
I History 

Come with us now into the days of yesteryear: 
As you will recall from last time, we had left Sultan 

Pepper clutching power by his cuticle-covered finger
nails. The infamous Turk was having trouble keeping 
his wives from spending too much-they had not yet 
learned the lesson taught Marie Antoinette in France 
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(Revolution had just placed the "reigns" of power into 
the hands of a Corsican artillery officer, Napoleon 
Blownaparte). Even now as his wives attended the 
January White Sale at the slave market, a group of 
dissident Moslems, the Mosqued Marauders, were 
planning a coup led by that famous underdog Highly 
Slashy. 

Meanwhile, Pope Gosedaveesel had succeeded Pope 
Orrie and was giving the ruler of Piedmont, Count Mey
owt, a hard time. The Pope wished to place Baron 
Wayste in control. 

At the same time, Kaiser Frazer ruled Germany with 
an ~~iron hand"; he felt it was time to draw the line. Un
fortunately, iron hands do not make good straight
edges. His wife, the Hold fossil" herself, nee Ann der 
Thai, was unexplainably attached to a rock group, the 
Munich Depressants. Another of her joys was horse 
racing, at Pi It Downs. 

World-renounced Czar Cheebloaz, ruler of all Russia, 
was having his troubles: his wife, Katherine the Grate, 
was rubbing him the wrong way; his barons hated his 
ecclesiastical advisor and were planning an attack up
on Phelonious, the "Mad Monk". 

England's Premier De But had just wiped out the 
''Rump Parliament" with the help of Defense Minister 
Lord Brandish and Admiral Bull. Cap'n Gowen had 
been sent out to bring the French navy to its knees (it 
was a very disjointed French effort). The Arch-Bishop 
of Cranberry wished the armada of English vessels 
"God speed" (estimated by contemporary mathemati
cians to be 20 knots). 

MINNESOTA TECHNOLOG 



In America, Herman Melville had just finished his 
novel about one Captain Ahab and his grudge-battle 
with a white whale (which was very one-sided ... thus 
the title Mobius Dick). 

Also President Lucius Hunkamann, famous lady
killer (nicknamed "the Destroyer Escort") and ex
Postmaster General was facing re-election after de
claring the "Open Door" policy (which raised fears 
of a draft among college students). His opponent was 
Fightin' Harry La Follicle. 

Down in New Lurleens, a new folk-singing style was 
started by Bertha de Bleuz. 

QUIZ 
1. Who said, "The fat is in the fire and we have 

gotten Greece!"? 
2. Which country enhanced its position in the 

European power struggle by allying with the African 
nation of Upper Voltage? 

3. What super-hero carries a utility belt of two 
fingers of vodka (his pinkie and second finger)? 

4. Who asked for a face-to-face meeting with Count 
Tenants, nefarious absentee slumlord. 

5. Which European ruler did all his addition and 
subtraction using the fingers and toes on his left hand? 

ack From he ront 
Ralph Groop Ace War Correspondent for 

International Enquirer 

Here I am, atrocity fans, right in downtown Chicago. 
You may wonder what the official press organization 
of the International Swiss Conspiracy is doing send
ing me here. Apparently, the boys behind the scenes 
feel that Chicago's Mayor "Minnesota" Daley, is the 
best study in reactionary thought since Tammany Hall 
and ~~Boss" Anova. 

While there can be no tales of rape and pillage to 
whet your sadistic appetite, there is more gore than 
on a Sunday in Spain. The police showed a definite 
disregard for anyone in their path. Innocent women, 
children, newsmen and pickpockets were clubbed 
unmercifully. Human waste was thrown at human 
wastes. 

But, the real story was happening at the "Quad
rennial Convention of Capitalist Dupes/Socialist Cop
outs" in Convention Center. Mayor Daley was culti
vating the Indian and Deaf vote while he practiced his 
hand signals for the Charity Ball. Meanwhile, Eugene 
Quixote, all-around good-guy and my hero, was gal
lantly fighting the Daley-Johnson combine which con
tinued to harvest delegates. 

Hubert Horatio Horntweeter smiled. 
When the dust and cobwebs had settled, Mayor 

Daley had gone into his second encore, Eugene re
fused to endorse any non-candidate, Hubert was Dew
ey-eyed, and Richard Millstream Nixon smiled. 

Don't miss next month's exciting race between the 
hair-trigger and the turtledove. 

OCTOBER, 1968 

Attention all you culture fans: Don't miss the color 
photos of red algae in this week's "Life". 

My car has been using a lot of STP lately. I was a 
little worried until I discovered the engine is an "acid-
head six." 

Readers' Egest movie review ... "Rosemary's Ba
by" starring Mia Sparrow ... A bitter-sweet tale of a 
mother who must raise a child with birth defects. A 
mystery centers around weird dancing and chanting 
coming from the adjoining apartment of Mr. and Mrs. 
Ramone Castanet. 

ED ED ® 

While many of us may not relish the idea that Death 
will ketchup with us one day; for others, especially the 
extremely downtrodden, Death heaves a "scythe of re
lief." 

f 
Oct. 15 

Oct. 19 
Oct. 21 
Oct. 25 

Oct. 28 
Oct. 31 

Nov. 5 

Nov. 6 
Nov. 8 
Nov. 11 

Nov. 13 

Nov. 14 

e e 

lCl aily ull l 
Jeane Dixon again proves the medium is the 
presage. 
Pied Piper trampled by lemmings. 
Chicken crosses road. 
Austrian ambassador expelled from Poland 
for spying on military installation, becomes 
ambassador without Fort Polio. 
Road has chicken knocked off. 
Halloween Great Pumpkin drives Linus out 
of his gourd. 
Elephant and donkey fight to the death, best 
two out of three. 
Recall petitions circulated. 
Dope ring uncovered in General College. 
Apply for emergency loan, told processing 
takes 3 weeks. 
Sell blood to hospital, get hit by car when 
leaving. 
Drafted for leaving school; Nurse consoles 
you. 
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When he does, he tends to take care 
of his own kind. 

He designs a company that is 
one heck of a good place for an 
engineer to work. 

You can tell LTV Aerospace Corporation 
is an engineering oriented company. 

The ratio of engineers to 
everybody else is exceptionally high. 

The computer support is tremendous. 

The Robert McCulloch research 

II 

I 

laboratory is the newest and one of the 
finest big labs in the country. 

The engineer who wants to be a 
technical specialist here can do as well 
as the engineer who gets into 
administration. 

The engineer who wants to keep 
working on an advanced degree can 
do it right here. 

And the projects: they range from deep 
space to the ocean floor- military 
and commercial aircraft, V/STOL; 

launch vehicles; extra vehicular 
activity research and development; high 
mobility ground vehicles; missile 
systems; computer, technical and 
management services. 

No question about it: the engineers 
at LTV Aerospace are taking care of 
themselves. 

Write: College Relations Office, 
LTV Aerospace Corporation, 
P. 0. Box 5907, Dallas, Texas 75222. 
An equal opportunity employer. 

A SUBSIDIARY C>F I._IIVG-TEIIAC::C>-VC>UGHT, IIVC::. OAI._I._AS 
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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 8x 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 publication "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:BTY OF AM:ERJ:CA 

OCTOBER. 1968 

Cast-S el 
r Engineer.,llfn ,n ,.. 
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The Technolog would like you to meet one of 
its new recruits, Ann Polkinghorne. She will be 
working on the Log's Art Staff. If she looks fa
miliar, it may he you remember her as one of 
the five finalists in the 1968 IT Week Queen con
test. 

Ann is an outdoor girl and lists biking, canoe
ing and camping as her favorites. She even 
worked at a northern Wisconsin camp. Another 
love of hers is poetry; she writes as well as reads 
it. 

Twenty-one year old Ann will graduate this 
spring as an art education major. She starts 
student teaching a Jr. high art class this year. 

How about it, do you think we picked a good 
staff member? Take a look at this month's cov
er; it's a sample of Ann's work. 



.... 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 

• 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 

BRUC PU LI HI G CO PA y 
2642 UNIVERSITY AVENUE 
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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, 1968 

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! 1!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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Edited by Pat Lamey 

How's Your 0 2 Content? 

A medical oxygen monitor, so sensitive and fast acting 
that it can pinpoint precisely the changing oxygen con
tent of every breath that a person takes, has been devel
oped by Westinghouse Electric Corporation. 

The instrument monitors the oxygen content of the air 
that has been in direct exchange with the blood in the 
air cells ( aveolar space) of the lung. Until now, expen
sive and complicated instrumentation was required for 
such measurements. 

Essentially, the monitor is an electrochemical cell con
sisting of a ceramic (zirconium oxide, ZrO) tube with a 
porous metal electrode on each side. At high tempera
tures, the cell generates a voltage when the quantity of 
oxygen at one electrode differs from that at the other. 
The voltage comes from the movement of oxygen ions 
across the solid ceramic electrolyte. 

In use, room air is introduced to the outside of the cell, 
where it acts as the reference gas for the instn1ment. 
Then, when a peTSon breathes through a tube into the 
inside of the cell, the voltage generated by the device is 
a measure of the different amount of oxygen present. 
Since the response time of the cell is extremely fast
about 10 one-thousandths of a second-the instrument 
gives a continuous reading of the oxygen content in the 
breath as a patient inhales and exhales. The information 
is continuously recorded on a moving strip chart. The 
monitor is so sensitive that, during expiration, small 
squiggles in the tracing indicate variations that are in
troduced by the beat of the heart. The accuracy of the 
instrument is within one-fourth of one percent of the 
exact value of the oxygen concentration under measure
ment. 
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Television in the Dark 

''See-in-the-dark'' television may soon be keeping an 
eye on your neighborhood school, local supermarket or 
nea11by parking garage. Until now, such ultrasensitive, 
low-light-level TV systems have been used almost ex
clusively for looking at the «invisible" in military and 
space applications. 

Heart of the system is a compact, one-piece, low-light
leve] TV camera, which uses an advanced principle of 
light amplification-originated by Westinghouse scien
tists-called secondary electron conduction (SEC). 

The unique performance of the new television camera 
is achieved through the use of a SEC camera tube. The 
tube has been developed hy the company's electronic 
tube division, Elmira, N.Y. 

Basically, the tube strengthens weak incoming light by 
changing the light energy into electrons, increasing them 
in number and «strength," and using them to create a 
greatly brightened visible image. 

The incoming light image is focused onto a photo
cathode, which emits a duplicate pattern of electrons. 
Electrical voltages accelerate these electrons and guide 
them onto a target that has, as part of its structure, a 
thin porous layer of a material resembling common table 
salt. The layer is so light and fluffy that 98 to 99 per cent 
of it is a vacuum. 

Within this layer, each incident electron generates as 
many as 200 to 300 additional electrons by a process 
called secondary electron emission. These are conducted 
through the porous layer and are "read" out from the rear 
surface of the target as electrical (video) signals that 
form the brightened television picture. 

This new camera is as simple and compact as a stand
ard vidicon television camera, but has faster response 
and is 100 times more sensitive. 

In fact, its sensitivity approaches that of an image 
orthicon camera. But it is smaller and less complicated, 
has much greater range in its response to light, needs 
less than one-tenth of the power input and is consid
erably less expensive. These capabilities make the cam
era ideal for closed-circuit television surveillance, for the 
monitoring of critical industrial processes, for traffic con
trol and for other low-light-level applications. 
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Solid-State Diodes for 
Microwave Power 

The series operation of directly-connected Gunn-effect 
diodes, an electronic feat previously believed impossible, 
has been demonstrated for the first time by scientists at 
the General Electric Research and Development Center. 

Single Gunn-effect diodes-semiconducting solid-state 
devices, usually made of gallium arsenide-can generate 
low levels of microwave power under certain conditions. 
In addition, these diodes are easily operated in parallel, 
but it has generally been thought that the more useful 
series operation could never be attained. 

In previous tests of the diodes in series operation, it 
was found that one member of the series chain would 
"capture" most of the applied voltage, rendering the rest 
of the diodes inoperative. A complicated form of series 
operation of Gunn-effect diodes, demonstrated last year, 
required that the devices be connected one-half wave
length apart-a distance in the microwave frequency 
spectrum that could range from a fraction of an inch to 
a few inches. 

The successful series operation of Gunn diodes may 
make possible the development of a high average power 
solid-state microwave source which could produce many 
watts in the 10 gigahertz range with the efficiency of a 
single diode. Such devices could be used to power 
phased-array radar systems, hand-held radar equipment, 
and microwave relay communication networks. 
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Looking for excitement, challenge, and opportunity for creativity? 
Look into Raytheon where electronic frontiers are being explored 
from inner to outer space ... in underwater acoustics, radar, space, 
communications, and missile systems . . . where a healthy mix of 
commercial and government business provides stability. 

Looking for growth opportunities? Raytheon's sales doubled in the 
last two-year period. 1970 corporate growth goals were achieved 
by early 1968. Revised goals for 1970 are based on continued growth. 

Opportunities abound at all degree levels for: 

Electrical Engineers 
Mechanical Engineers 
Industrial Engineers 
Aeronautical Engineers 
Mathematics 
Physics 

Business Administration 
Finance 
Accounting 
Industrial Relations 
Purchasing 
Industrial Administration 

After years preparing for the "right" job ... take time to select the 
"right" company. For a copy of Raytheon's latest brochure, or to 
arrange an on-campus interview, contact your placement director or 
write: Manager of College Relations, Raytheon Company, Lexington, 
Mass. 02173. 

An Equal Opportunity Employer 
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photos by Pat Lamey 

Coffman Memorial Union 
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Coffman Memorial Union, as the center of campus 
social activities provides many varied services for 
both students and faculty members. Everything 
from food to bowling can be found among the 
many activities at Coffman. 

In the sub-basement of the union a student can 
make posters or work on just about any kind of 
art or publicity project in the Art Crafts Studio. 
Both tools and expert advice are there for the ask
ing. A short distance down the hall the union 
bowling lanes provide facilities for classes and 
recreational bowling. 

Up one flight of stairs the bill of fare features 
food. Four eating areas that range from a cafeteria 
to vending machines are provided to satisfy just 
about any student's taste. Also located in this area 
are the Post Office, the Bookstore and the main 
ballroom. They offer students a convenient place 
to mail a letter home, buy a book or watch Road 
Runner cartoons. 

Relaxation and recreation dominate the first floor 
with a comfortable lounge where you can sit and 
gab with friends and a game room that includes 
billiards and ping pong tables. The Union informa
tion center is also located on this floor. The recep
tionist will be able to provide you with information 
about activities and meetings of such organizations 
as the Minnesota Student Association, Union Board 
of Governors, Rovers and Ski club which are head
quartered in various parts of Coffman Union. 

OCTOBER. 1968 

The Billiards Room on 
the main floor offers 
many forms of recreation. 

The terrace. open spring through fall is ac
cessible from the first floor lounge. 
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For additional information on our activities, write to 
Union Carbide Corporation, 270 Park Avenue, New York, 
New York 10017. An equal opportunity employer. THE DISCOVERY COMPANY 
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That's right. You, too, con be a pilot. 
Join the United States Air Force and qualify for 

pilot training. Become a leader with executive 
responsibility. 

Well, what else? A pilot is the officer in charge 
of a million dollars worth of high flying, sophisti
cated supersonic equipment, isn't he? 

Yes, and you'll wear a snappy blue officer's uni
form, enjoy officer's pay and privileges. You'll 
probably travel to exotic foreign lands, and have 
a secure future in the biggest scientific and 
research organization. World's biggest. 

You'll be where all the exciting Space Age break
throughs are. Where it's happening. Now. Today. 
Right now. This minute. The Air Force is the "now" 
place to be. 

If you yearn to fly and don't try the Aerospace 

Team, you'll miss your big chance. 
let that be a lesson! 

UNBTIED STATU AIR FORCE 
Box A, Dept. OEC-810 
Randolph Air Force Base, Texas 78148 

NAME AGE 
(PLEASE PRINT) 

COLLEGE CLASS 

GRADUATION DATE DEGREE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I ADDRESS I 
I I I CITY STATE ZIP I 
~------------------~ 
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GEOGRAPHIC AGES OF A 
WOMAN 

Before 18, a woman is like Antarctica, 
There is nothing there. 

From 18 to 25, she is like Africa, 
Half virgin, half explored. 

From 25 to 35, she is like Asia 
Hot, torid, mysterious. 

From 35 to 45, she is like America, 
Streamlined, efficient, cooperative. 

From. 45 to 55, she is like Europe, 
Devastated, but still good. 

After 55, she is like Australia 
Everyone knows where it is, but 
no one wants to go there. 

C.E.: "Who's that?" 
E.E.: "Oh, a girl I used to sleep 

with." 
C.E.: "No kidding, where?" 
E.E.: "MM 36 lectures." 

• • • 
"We got a case of beriberi up here. 

What'll we do with it?" 
"Give it to the Engineers. They'll 

drink anything." 

48 

by Paddy Hooligan 

~~~~~~~~~~~~~~~~~~ 

-vilitas et crudus semper eternam 

The Tech Commission is providing 
a new service: Engineers Anonymous. 
If you get a strong desire to study, call 
them, and they'll send an IT Boy over 
to drink with you. 

• • • 
"Will you be free tonight," asked 

theM. E. 
"No, but I'm reasonable," she re

plied. e e e 
Through the smoke and ozone fumes 
The student slowly rises. 
His hair is singed, his face is black, 
His partner he despises. 
He shakes his head and says to him 
In words so softly spoken, 
"The last thing you said to me 
Was 'sure the switch is open.'" 

Say, you're a EE, aren't you? 

An I.E. was discovered by his wife 
one night standing over his baby's 
crib. Silently, she watched him. As 
he stood looking down at the sleeping 
infant, she saw in his face a mixture 
of emotions that she had never seen 
before-rapture, admiration, doubt, 
despair, ecstacy, incredulity. Touched 
and wondering alike at his unusual 
parental attitude and the conflicting 
emotions, his wife, with her eyes glis
tening, arose and slipped her arm 
around him. "A penny for your 
thoughts," she said in a tremulous 
voice. 

He blurted them out: "For the life 
of me, I don't see how anybody can 
make a crib like that for $3.49." 
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The girl on the bus was reading 
about birth and death statistics. Sud
denly, she turned to the Engineer 
seated beside her and said, "Do you 
know that every time I breathe a man 
dies?" 

"Very interesting," he replied, "Why 
don't you try Clorets?" 

o o e 
"Hi, Charlie. How is your wife?" 
"Compared to what?" 

e e e 
Once upon a time, a ME was strand

ed on a remote desert island in the 
middle of the South Pacific. After he 
had been there a long time, a barrel 
floated to shore one day with a beauti
ful girl clinging desperately to it. The 
knightly ME rushed into the water 
and helped her ashore. After she had 
caught her breath she inquired, 

"How long have you been marooned 
here?" 

"Fifteen years and I've been all 
alone, too." 

"Why you poor thing," exclaimed 
the honey, "but now you can have 
something you've longed for and had 
to do without all these years." 

"What?!" said the ME, his eyes get
ting bigger. "You mean there's beer in 
the barrel?" 

BATTERY RESEARCH 
The growing and aggres.~ive Research Di
vision of Gould-National Batteries. Inc. 
offers you a career opportunity in hattery 
applied research. 

SR. ELECTROCHEMIST 
Responsible position available for a recent 
Ph.D. in physical or electrochemistry who 
will organize and actively direct battery 
applied research projects. 

Work will involve 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 
be in casting and solidification studies of 
various nonferrous alloys. 

For further information contact: 

C. D. Schroeder 
Personnel Manager, 
Research Division 

Gould· National 
Batteries, Inc. 
263(\ University A•·enue SE 
Minneapolis, 
Minnesota 55414 
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Thats when we need more 
good engineers; BSMEs, 
BSEE s, and BSs with 
majors in Physics. 

Exciting work in control 
instrumentation and 
radiant heatingo 

Call 941-3300 or write 
NOW. 

Box 6164 Minneapolis, 55424 

A Senior E.E. was explaining his lab 
technique to an Aero buddy: 

"It's really quite a simple experi
ment. You just fasten the lead to the 
terminals of this motor and pull the 
switch. If it runs we take your read
ings. It it smokes we take it back and 
get another one." 

e e e 
He who only drinks to calm himself, 
His steadiness to improve. 
Last night he got so steady, 
He couldn't even move. 

o e e 

Her lips quivered as they approach
ed his. His whole frame trembled as 
he looked into her eyes. Her chin vi
brated and his body shuddered as he 
held her close to him. 

The moral of this is: Never kiss a 
girl in a jeep with the engine running. 

o o e 
The stunning co-ed was stunned 

herself when the biology prof asked 
her, "What part of the human anato
my enlarges to about 10 times its nor
mal size during period of emotion or 
excitement?" 

"I-I refuse to answer that ques
tion," the girl stammered, as she shy
ly avoided looking at her male class
mates. One of them was called on 
next and he answered correctly, "The 
pupil of the eye." 

"Miss Smith," said the prof, "your 
refusal to answer my question makes 
three things evident. First, you didn't 
study last night's assignment. Second, 
you have a dirty mind. And third," he 
concluded, 'Tm afraid marriage is go
ing to be a tremendous disappoint
ment to you." 

II you li 
hat inneso 

b to offer,., 
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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s ta I ra s ... 

' 

An ocean liner captain was trying 
to find a coat to keep two ladies warm. 
He shouted down to the crew's quar
ters, "Is there a mackintosh down 
there big enough to keep two ladies 
warm?" 

"No," came the reply from below, 
"but there's a McPherson who is will
ing to try." 

• • • 
I. T. is a fountain of knowledge 

where students gather to drink. 

RTH 

tiliz ur I ts in s ta 

II 

IC h t r 
College Relations 
(612) 888-5555 Ext. 5609 

The Southern farmer was introduc
ing his family of boys to a visiting gov
ernor. "Seventeen boys," exclaimed 
the father, "and all Democrats-ex
cept John, the little rascal. He got to 
reading." 

"Beg your pardon, but aren't you an 
engineering student?" "No, it's just 
that I lost my belt, my razor blades 
are dull, a bus ran over my hat, and 
I have a terrific hangover." 

EST ECHNICAL 

An automobile which does not en
joy a good reputation advertised that 
they would give away a blonde with 
each car. A delighted young Aero 
bought a car and rode into the coun
try and parked. He kissed her, and 
then whispered in her ear. "No," came 
the reply, "you got that when you 
bought the car." 

• • tl 

Nine out of ten engineers who tried 
Camels preferred women. 

ANSTITUTE 

A two year private school specializing in Drafting and Design Technology granting the 

50 

ASSOCIATE OF SCIENCE DEGREE 

Programs of Instruction 

., Electro-Mechanical Drafting and Design 
Technology 

., Const.-Architectural Drafting and Design 
Technology 

Featuring: 

., Small Classes 

., Part-time Job Opportunities. 

• National School Loan Program 
., Placement Record 95% 

Classes Start Quarterly if Space Permits 

Draw the Plans for the Space Age! Bureau of Labor Statistics says: 

"270,000 draftsmen employed 1967-thru 1970's-employment expected fo rise rapidly." 

Call 938-4277 or write 7600 Hwy. 7, Minneapolis, Minn. 55426 

MINNESOTA TECHNOLOG 



She was a gorgeous girl, 
And he was a loving male 
He praised her shape in English 
French, Italian, and Braille. 

e e e 
"If I'm still studying when you come 

back, wake me up." 
e e e 

An IT coed saw an elephant in her 
yard and immediately called the po
lice. "Chief," she cried "there's a 
queer looking animal out here in my 
back yard. He's picking flowers with 
his tail." 

"Yes," said the sergeant, "and what 
does he do with them after he's 
picked 'em." 

"Never mind," was the reply, "you 
wouldn't believe me if I told you." 

e e e 

Chern E.: "Aren't you afraid of the 
big bad wolf?" 

Female: "No, why?" 
Chern E.: "That's funny, the other 

two pigs were." 
e e e 

Two engineers were sitting in the 
library when a young coed walked by. 

"Her neck's dirty," said one. 
"Her do?" e e e 

A Met. E. is a personwho can look 
into the steel grey eyes of a platinum 
blond and determine whether she is 
a precious metal or a common ore. 

e e e 

"Halt! Who goes there?" 
"American" 
"Advance and recite the •star 

Spangled Banner'." 
"Er ... Ugh ... Let's see now ... " 
"P d" rocee . e e e 

An Ag. E. phoned a veterinarian. 
"Say, Doc," he said, ''I've got a sick 
cat. He just lies around and licks his 
paws. He has no appetite. What shall 
I do for him?" 

"Give him a pint of castor oil," was 
the reply. 

Somewhat dubious the Ag. E. forced 
the cat to take the pint of castor oil. 
A couple days later he met the vet in 
town. 

"How's your sick calf?" asked the 
vet. 

"Sick calf! That was a sick cat I 
had." 

"You didn't give him the castor oil, 
did you?" 

"Sure did," said the Ag.E. "Last 
time I saw him he was going over the 
hill with five other cats. Two were 
digging, two were covering up, and 
one was scouting for new territory." 
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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. Pod as, 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 Ell Electrical Ell 

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 faci I ities 
are located in Michigan, Indiana, 
Arkansas and Ohio. 

If we missed you during our 
recent campus visit, and you 
would I ike 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 1 957 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 wi II continue to grow 
because its Corporate Manage
ment rea I izes that the employees, 
working with an opportunity to 
assert their ta Ients, are the 
company's driving force. 

FABRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 18 

MINNEAPOLIS, MINNESOTA 55436 

Challenging Profession 
that provides- -

res pons i b i I ity 
profession a I 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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Donaldson Company, Inc. has 
openings for mechanical, aero
nautical, and industrial engineers. 

Donaldson Company, Inc. is the 
world's largest manufacturer of 
heavy-duty engine air cleaners 
and a principal manufacturer of 
heavy-duty mufflers and silenc
ers, and metallic seals and bel
lows. 

As a Donaldson engineer, you'll 
be a member of an established, 
growing firm. Today, Donaldson 
engineers are investigating such 
areas as-filtration, particle tech
nology, fluid mechanics, sound 
attenuation, muffling and silenc
ing, and fluid cleaning and seal
ing under extreme pressures and 
temperatures. 

As a Donaldson engineer, you'll 
work with thefinestfacilities in an 
atmosphere that is professional. 
Here you'll be encouraged to be 
different, to innovate. You'll be 
given responsibilities that are 

challenges. And none of this by 
accident ! For it is a written part 
of Donaldson's creed that our 
policies should be such that the 
corporation progresses "toward 
an environment where our peo
ple have increasing opportunities 
for contribution, fulfillment, and 
reward." 

We offer an attractive starting 
salary and a comprehensive ben
efit package including a profit 
sharing plan and a tuition reim
bursement program. 

Check with the IT Placement 
Office for our location at the on
campus job interview on October 
16, 1968. If you can't make it, 
give us a call, now or anytime. 

John Raplinger, Personnel 
Division, Donaldson Com
pany, Inc., 1400 West 94th 
Street, Minneapolis, Minne
sota 55431. Telephone: (612) 
888-7981, extension 406. 

AN EQUAL OPPORTUNITY EMPLOYER 

.. So you had a date 'vith an en
gineer?" 

"No, I tore my dress on a nail." 
CD G CD 

If it's funny enough to tell, it's been 
told; if it hasn't been told, it's too 
clean; and if it's dirty enough to inter
est an engi11eer, the editor gets kicked 
out of school. 

• • • 
Some people sow their wild oats on 

Saturday night, and then go to church 
on Sunday and pray for a crop failure. 

• • • 
The fussy prof strolled down the 

isle among the desks. Spying a ciga
rette butt on the floor, he growled at 
the engineer nearest him, "Is this 
yours?" 
· "'No, sir, you can have it ... you 
saw it first." 

Two engineers had been drinking 
when one lost his grip on the bar and 
fell on his face. 

The one remaining muttered, 
"That's what I like about O'Riley, he 
always knows when to quit." 

II& II& II& 

Thermometers aren,t the only things 
that are graduated and have many de
grees without having any brains. 

II& II& • 

This is my slide nile. There are 
many like it but this one is mine. My 
slide rule is my friend, I will obey my 
slide rule, and I shall learn to love it 
as a friend. When it tells me that five 
times five is twenty-three point eight, 
then, by damn, five times five is 
twenty-three point eight. I will learn 
the anatomy of my slide rule. Though 
I die in the struggle, I will faithfully 
use every scale: the black scale and 
the red; the inverted C and the inside 
out LOG; the reversed A and the 
mutilated D·. I will master them all, 
and they will serve me well, they willl 
I will cherish my slipstick and will 
treat it kindly; I will call it my baby, 
and never shall profanity sear its long 
graceful mahogany limbs. My slide 
ru1e shall be my brotheT in suffering. 
Through the long hours of midnight 
toil we will work together, my slide 
rule and I. And on the great day when 
my slide rule and I have finished our 
appointed task, and the problem is 
done, and the answers are right, I will 
take that damn stick and have one hell 
of a fire, I will. 

Then there was theM. E. who saw 
a sign: 'Drink Canada Dry' and died 

~.m----------------------------1!1!1 trying. 
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Chemical engineers ho join odak 
will be expected to recruit 

To recruit more chemical en
gineers, of course. 

So you return to the campus 
and tell what you have found. 

You will not be expected to 
lie. Therefore, the preceding 
generation of management had 
better give you good reason to 
be enthusiastic about chemical 
engineering at Kodak. 

But already you yourself will 

be carrying a certain measure 
of responsibility for the flavor 
of our chemical engineering. 
Not just the preceding genera
tion. Little by little it is your 
own idea of the direction that 
your profession and your com
pany should move that you are 
selling when you return to the 
campus. 

That's the way it happens. 

What CHEMICAl ENGINEERS do at Kodak 

Many start in product development or 
process design and improvement. Some 
prefer on-line manufacturing problems. 
Others get into liaison work with our 
customers and become professionals in 
marketing. 

Typical work areas on the photo
graphic side of our operation include 
surface diffusion of chemisorbed spe
cies; interaction of antagonistic poly
electrolytes; rheology of non-Newtonian 

fluids. Subjects of concern on our non
photographic side are, for example, 
solid-phase polymerization; high-tem
perature vapor-phase pyrolysis; liquid
phase air oxidations. More general: 
design of pilot plant and plant equip
ment from laboratory data and basic 
chemical engineering unit operations; 
drying operations for fibers, plastics, 
and chemicals; viscous flow and heat 
transfer. 

And it happens sooner than you 
now imagine. Happens also to 
mechanical, electrical, and in
dustrial engineers, naturally. 

Drop us a line. You might ask for a 
copy of "You, Tomorrow, and Eastman 
Kodak." 

EASTMAN KODAK COMPANY, 
Business and Technical Personnel Depart
ment, Rochester, N.Y. 14650. 

In Rochester, N. Y., we make photo
graphic and non-photographic products. 
In Kingsport, Tenn., our Tennessee East
man Company makes fibers, plastics, and 
industrial chemicals. In Longview, Tex., 
our Texas Eastman Company does petro
chemistry, and in Columbia, S.C., our 
Carolina Eastman Company has a new 
fibers plant. Everywhere an equal
opportunity employer offering a broad 
choice of professional work and local 
conditions, with geographical 
mobility only for those 
who want work that 
requires it. 
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High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. lt was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customers to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or 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 801A, 570 Lexington Avenue, New York, N.Y. 
10022. 699-24 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 

WAL_T(R L•BRARY 
MAIN CAMPUS 
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Our Deepstar manned submersible 
can explore down to 4.000 ft. We're 
designing one to go 20,000. Our 
scanning sonar makes "sound" im
ages of the ocean floor and anything 
on it. Our Oceanographic Labora
tory on Chesapeake Bay is the 
world's largest. 

What does all this have to do with 

us n 
c ans 

electricity? Just as much as rebuild
ing slum areas, teaching the hard
core unemployed and desalting the 
oceans. Westinghouse is deep in all 
of them. 

We're also developing a "fast 
breeder" reactor and building a 
nuclear space engine. Plus, of 
course, everything connected with 

You can be sure ... if it's 

electricity, practical or theoretical. 
But everything's not perfect. We 

need your help for our biggest 
growth period, coming up. 

Talk to the Westinghouse campus 
recruiter. or write Luke Noggle, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

stinghouse 



years 
innin 

f a n 
t unrav 
tis 

The lodestone was known about for 
at least 2000 years before some 
unsung genius put it to work as 
a compass to guide ships in 
the China Seas. 

The world had to wait nearly 
another 1000 years before other 
significant uses were found. But 
some of these also promise 
far-reaching effects in steering 
man's course. 

We are now engaged in magnetic 
research at RCA that includes the 
structure of matter, and what takes 

place in a given circuit at a few 
degrees above absolute zero. 

From such research we have 
already developed superconductive 
memories; small electromagnets of 
incredible field strength; parametric 
microwave amplifiers; infrared 
detectors of exceptional sensitivity. 
And this, we know, is only 
the beginning. 

At RCA, these and other broadly 
varied projects are carried on in 
an atmosphere that fosters creative 

freedom, personal satisfaction
and rewards. 

But this steady technological thrust 
into the unknown (an effort that 
ranges from atomic to space 
probes) requires engineers and 
scientists of the highest caliber. 

How about you? If interested, see your 
college placement director, or write 
to College Relations, RCA, Cherry Hill, 
New Jersey 08101. We are an equal 
opportunity employer. 
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So do careers. At The Boeing 

Company, you can be a mem

ber of a team that's famous for 

making good ideas fly. 

Such as the Boeing 707, 

America's first jetliner. 
And the 727, the world's 

most widely used commercial 

jet. 
The 737, the world's newest 

most advanced short-range jet

liner. 
Boeing-Vertol helicopters, in 

use commercially and with the 
U.S. Army, Navy and Marines. 

The National Aeronautics 
and Space Administration's 

Apollo/Saturn V moon rocket 
with its Boeing-built 7.5 

million-pound-thrust first stage. 

USN's hydrofoil gunboat 
Tucumcari, USAF's Minute

man strategic missile. and 
NASA's Lunar Orbiter recon

naissance spacecraft. All pro

grams which forged significant 
advances in technology. 

Boeing has exciting new 
projects on the way up, too. 

The 747 superjet. world's 
largest and fastest commercial 

jetliner. scheduled to make its 
first flight by the end of 1968. 

America's supersonic trans

port now being developed at 
the company's Commercial Air
plane Division. 

Other advanced aircraft mis
sile and space programs of the 
future are in early development 

and on Boeing drawing boards. 

They can help get your career 

off to a dynamic start in applied 
research, design, test manu

facturing, service or facilities 
engineering, or computer 

technology. 

If you qualify, Boeing's Gra

duate Study Program will help 
you work toward advanced 

degrees. 
See your college placement 

officer or write directly to: Mr. 
T. J. Johnston, The Boeing 
Company, P.O. Box 3707, 

Seattle, Washington 981 24. 
Boeing is an equal opportunity 
employer. 

DIVISIONS: COMMERCIAL AIRPLANE. SPACE. MISSILE & INFORMATION SYSTEMS. VERTOL. AND WICHITA. ALSO. BOEING SCIENTIFIC RESEARCH LABORATORIES. 
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2407 W. North Ave. 
Melrose Park, Illinois 

~'' FQUAL OPPORTUNITY EMPLOYER 
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Situation: It is often dijficu lt to get into and 
out of today 'scars without bumping 
into the car beside you. 

Question: Can you design a door that uses 
minimum out-swing space 
when opening ? 

Disciplines: It can go over the car, under it, 
slide into the frame, swing parallel 
to the body . .. AS LONG AS 
IT'S NOT TOO EXPENSIVE TO 
MASS PRODUCE. Door must 
also provide an electrical channel 
to the chassis to provide for power 
operated windows. Need your ideas 
in time for meeting next month. 
Thanks. 

I 

• 
I 
• 
I 

Want to work on a challenging assignment like this? 
A new member of an engineering team at Ford Motor Com
pany does. Today his job may be designing new car door 
hinging. Tomorrow it might be solving cab vibration i.n 
semi-trailer trucks. Or designing a different approach to 
vehicle controls, or even developing a new engine con
figuration. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To help solve assignments like these, our people have a 
giant network of computers at their service. Complete test
ing facilities. The funds they need to do the lob right. 

Company, College Recruit
ing Department. The 
American Road, Dear
born, Michigan 48121. An 
equal opportunity employer. 
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The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

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

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

How about you? Do you like a job that involves your interest, and keeps you involved 
till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

I 
® 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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IQ ertha" for making 27"- 36" pipe 

A rece'nt break-through in manufacturing tech
niques now makes it possible to horizontally 
extrude Dickey pipe in all sizes ... 4- through 
36-inch diameters. Formerly, all but the larger 
sizes were made this way. Big pipe was formed 
on a vertical press. In the near future, these new 
extruders will be installed in all Dickey plants .. 

What does this improvement in manufacturing 
mean to you? It means the pipe you get from 
Dickey has greater density, superior strength, 
and excellent dimensional uniformity. In short, 
the pipe exceeds the most rigid specifications. 
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Pipe made by this new method is formed under 
immense pressure ... a great deal more than 
could be applied with a vertical press. As a 
result, clay compaction is far greater and the 
pipe quite literally resembles a rifle barrel. 

For more information about this new break
through in manufacturing techniques, contact 
your Dickey salesman or any of these Dickey 
offices. Birmingham, Alabama; Ft. Dodge, Iowa; 
Kansas City, Missouri; Meridian, Mississippi; 
St. Louis, Missouri; San Antonio, Texas; Texar
kana, Texas-Arkansas. 

W.S. DICKEY 

ClAY MFG. CO. 
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A happy mid-quarters to you and 
welcome to this month's circus. Tak
ing our cue from the greatest show on 
earth, the Presidential elections, sweet 
November has two center rings and a 
number of side shows. But before we 
introduce the first act, Gentlemen, a 
nose count is in order. Perhaps a bet
ter measure of the number of frosh 
who washed out in the October mon
soons would the count of the used, 
\varped sliderules for sale in the book
store. And if you are as yet counted 
among the zealous LT. boys we hearti
ly congratulate you. However, there is 
one thing we do recommend to you. 
Don't show your naivete by hanging 
your brand new, bamboo, plasticized, 
17 scale, 30 dollar slide rule from 
your belt. In spite of what you may 
think, it isn't the vogue thing to do, 
and besides, LT. doesn't need that 
type of advertising. Furthermore, 
there are practical reasons such as the 
rule will get out of adjustment from 
banging around on your hip. VVhen 
sitting in a narrow lecture seat, the 
scabbard also becomes very annoy
ing. So, learn some couth, and give 
up this practice. And now gentlemen 
back to the show. 

First of all please turn back and re
examine the roadster on the cover. 
It really awakens the Sterling Moss in 
you doesn't it? This lion is manu
factured in Milwaukee, Wisconsin, by 
SS Automobiles, Inc. The Excalibur SS 
is featured in the front center ring, 
and in the article you can read about 
the engineering of such an impressive 
set of wheels. Just the thing to help 
a slumping ego or to build a pseudo
playboy image! The Excalibur (should 
you decide to buy one) will draw the 
coeds just like the Pied Piper of Ham
lin. 

For our second main attraction 
please notice Let's Enlist, a research 
article by a new staff member. If 
you're being hounded by the draft, 
and are cursed with spending 25, hours 
in class for 18 credits, and don't have 

time between beers to investigate the 
opportunities of enlisting, this article 
may shed some light on the fear of 
enlisting. However, if the idea of 
being a professional engineer with the 
rank of private doesn't appeal to you, 
write to your Congressman and Sen
ator telling them how you feel about 
the situation. If you're bold, you might 
even suggest changes in the draft 
policy. 

Paging through the sideshows of 
this issue will again bring you a vari
ety of acts. The continuing feature 
Speaking with the Dean is written by 
Dean Cheston. If you want to learn 
how to feed 4000 people without a 
Betty Crocker Cook Book, be sure to 
read these comments by our Dean. 

In a continuing attempt to improve 
your orientation on campus we sent 
out this quarter's surveying class with 
a hand compass to get a bearing on 
the new Wilson library. But when they 
returned with an answer of N92° 
W +45°, we gave up on them and 
sent our Introducing staff out to lo
cate the place. They returned with 
many pictures, and the ridiculous idea 
of having the LT. boys stage a read-in 
to initiate the building. In the truly 
democratic way we loudly shouted 
down their idea, but we preserved the 
pictures to save you the trouble of 
investigating the building for your
self. 

As for the other features this month 
you can find the 'Log's solutinn to the 
parking problem and the usual trivial 
humor in Log's Log. Also our new 
pin-up staff has uncovered another 
gem, Jan Rosenthal. By this time how
ever, you've probably already met 
her. But let us make our apologies 
now for the out of focus pictures. It 
must have been a foggy lens. And 
lastly, being aware that the Splinters 
iokes may not be new, we have at 
least made a game out of finding all of 
them among the local ads. Your old 
joke club can get together to compare 
totals. 
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Four Letter Words 

And Other Precise Accounts 

The accuracy of the M in:nesota: Daily in reporting news
worthy events has risen to a precarious degree in recent 
weeks. The case in point being the October 1st issue. 
Did Editor Gruchow have the right to run the so called 
obscene picture which appeared on the front page. We 
say "yes". And we defend this position against the out
crys of the moralists by stating that the news media is 
charged with reporting an unbiased, precise account of 
what has happened. The business of sanding off the 
rough edges, and candy-coating ,a news story is not the 
obligation of an editor. The fact that most news media 
do not report all the details or that they conveniently 
misquote is irrelevant. A newspaper has the right to 
present the facts regardless of whom it offends. 

Left-overs 

Good evening ladies and gentlemen. We welcome you 
to another exciting episode of E-day comments or What 
ever happened to a good 5c orgy. As you might remem
ber from May's stupendous episode, E-D,ay, or IT week 
if you prefer, which we don't, was a relatively good
sized flop as compared with the colossal flop of the year 
before that. We hate to say, "we told you su," but we 
told you so. For those of you who might be new to our 
audience, here is a brief description of the dilemma that 
faces our hero Stu Nemo, typical IT student: 

Either Stu oan sign up for one of the many commit
tees at the urging of his organization president and work 
many long and frustrating hours to earn a few points 
toward "happiness" and the all-par trophy, or Stu can 
reject the whole thing, get the jump on his spirited class
mates slaving away for IT week, plus have a three day 
weekend in early May. 

Will Tech Commission and the E-Day Committee 
provide a deus ex machina for Stu, or will they let him 
get thrown out of school for bad grades or let him drown 
in the "maelstrom of apathy." For an exciting answer to 
this question make sure you get next month's 'Log. 

"We'll Bury You" 

Friday, October 25, Bob Plumb and his associates put 
in their first appearance of the year. Displaying a sense 
of creativity usually reserved to their opponents, the IT 
representatives to the Big Ten lampooned the "Spirit of 
CLA." 

The real pity is not the apathy of CLA, however. 
Rather, it is the lack of interest shown by the students in 
IT. Instead of looking for 'a bigger opponent, Plumb 
Bob should spend its time goosing IT out of its lethargy. 
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innesota Valve & Fitting Co. 
Local Distributor 

For ... 

e CAJON 

Vacuum, Weld, Hose, 

Pipe Fittings 

e WHITEY 
H~gh Stress Valves 

e NUPRO 

Instrumentation & 

Research Valves 

and 
TUBE FITTINGS 

3280 GORHAM AVE., MPLS. 
929-7143 
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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. 
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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! 111 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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UGH OF THE FOOD served in hornes and restaurants is. precooked, quick

frozen, attractively packaged, and reheated shortly before serving. The eco
nomic success of such an approach to satisfying one of our fundamental needs 
certainly is evidence that we are living in an era in which Betty Crocker has 
more relevance than Escoffier. Once the basic technological problems. have 
been solved, this approach to marketing and consumption has certain decided 
advantages even though the sensibilities of those of us raised in an earlier 
era are smnewhat offended and, on occasion, outraged. 

Betty Crocker has been invading more areas of our culture and civilization 
than food technology alone and certain analogies exist with the world of 
high education. Some of our severest critics have compared a modern um
versity with a large hotel restaurant. The analogies are obvious enough. Pre
packaged curricula, our instructor-chefs manning the reheat ovens, etc. 

How much truth is there in the charges of our critics? How much is over
statement? Since the University of Minnesota is a public institution, we 
have the responsibility of offering the best possible educational opportunities 
to those who come to us with the prerequisite educational background and 
aptitude. For engineering students, we are so-to-speak the only game in town. 
This means that we must serve a very large number of students and a certain 
amount of prepackaging is necessary. Even if the best possible approach to 
education consisted in a continuing dialogue between professors and a small 
number of students, we do not possess the resources to operate in this manner 
at all times although we do provide this kind of educational experience far 
more often than our critics are willing to admit. 

If we must succumb to the Betty Crocker influence in education, our con
cern should be with quality v,rith the quantity. However, the r.esponsibility 
for the success of our system does not rest solely with the faculty since the 
student has an amazing variety and freedom of choice in his educational career 
at the University. There are pages in the IT catalogue other than those 
which describe the curriculum of the department in which the student is 
enrolled. In fact, there are other catalogues through which the student might 
peruse with profit. To return to the food analogy, whether a student leaves 
IT after four years nourished rather than merely fed is to a major degree 
the choice of the student. We are actively interested in providing a pleasing 
menu and are careful to take all steps necessary to minimize the number of 
cases of ptomaine poisoning. 

MINNESOTA TECHNOLOG 
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Because we've tripled our sales in a short decade, 
we have substantial ground-floor opportunities 
to offer you. Right now. And we need you on the 
job. Not in school. So we won't waste your first 
six months in time-consuming, formal training 
programs. 

a career. 

During your first year with us, you'll gain 
at least six months more get-ahead experi
ence than you probably would elsewhere. 
Which can mean a lot when you're starting 

Sound good? It is. But there's a catch. We expect a 
lot from you. But we offer even more. Like encourage
ment to explore a variety of projects. Help in broad

ening your professional 
viewpoint. A chance to 
move ahead as fast you 

can. And rewards based on perform
ance. Not on how old you are or how 
long you've been with us. 
So, if you think of yourself as com
petent, imaginative, flexible, and have 
a degree in chemistry, chemical or 
mechanical engineering, industrial 

engineering, market
ing or accounting, 

• come help us both 
grow. 

We're already pretty big. But not yet stuffy. Dur
ing the past ten years, our sales have zoomed 
from $318 million to over $1.1 billion. And that's 
just the beginning. 
Talk us over with your faculty and placement 
officer. See our representative when he's on your 
campus. Or write now to: John B. Kuhn, Man
ager of University Recruitment, Celanese Cor
poration, 522 Fifth Avenue, N.Y., N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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Desk Top Computer 

Electronics Associates, Inc., Long Branch, Nevv Jer
sey, manufacturers of analog/hybrid computers and re
lated instrumentation, has introduced a new low-cost 
analog/hybrid computer, the 380, a 10-volt desk-top sys
tem, for use in education, research and development 
work, and in indusbial applications. 

The basic 380 computer is an analog machine with 
expandable control logic for hybrid interface. In its 
basic analog configuration it is ideally suited to under
graduate instruction, while in expanded format, the 380, 
within the same main frame, can be used to teach ad
vanced students, (or in the R & D laboratory, in mod
ern hybrid techniques involving the study of the dy
namics of physical systems too complex for simplified 
analytical models). Very importantly the 380 offers the 
advantage of direct interaction between the investigator 
and the system. 

The 380 both in component interchangeability and 
in slaving in multi-console operations, is compatible wth 
the thoroughly-proven EAI family of 10-V computers. 
Thus the 380 provides a high confidence level of quality 
as well as significant economies in expansion and/ or 
combined operation. In fact, the new computer is the 
smallest, most economical EAI analog system offering 
control logic for hybrid operation. 

Measuring liquid Levels 

A recent development of the Exactel Instrument Com
pany, a Division of Statham Instruments, Inc., is the 
Hydrogauge, a beam-balance instrument designed to 
measure accurately liquid levels or depths. The Hydro
gauge provides a reliable and economical method for 
determining the depths of rivers, water reservoirs, pre
cipitation standpipes, underground water tables, and 
snow pi1low standpipes. It is equally suited to a variety 
of tank-gauging installations. 

The Hydrogauge is analogous to a beam balance. 
On one side of the frictionless pivot a bellows is em-
ployed as the force-summing member. Pneumatic pres
sure is converted to a force which acts on the weighing 
pan at a fixed distance from the pivot to create an initial 
unbalancing moment. On the opposite side of the fric
tionless pivot is a traveling poise weight which is posi
tioned by a motor to create an equal and opposite bal
ancing moment. The Hydrogauge operates in combina
tion with the purge bubble principle to supply a pneu
matic pressure to the bellows. 

An especially useful feature of the Hydrogauge is its 
suitability for field use in remote, unpopulated areas. 
It is operable from batteries or from 115/230, 50/60 
Hz sources. Power consumption is kept at a minimum. 

MINNESOTA TECHNOLOG 



Submersible Optical lab 

The first manned submersible vehicle to place com
plete reliance upon optical systems and electronics for 
underwater visibility recently completed its final pre
operational test by descending 6,420 feet to the floor of 
the Santa Cruz Basin in the :Pacific Ocean for a look 
around. 

Designed without view ports, the Deep Ocean Work 
Boat (DOWB) of General Motors AC Electronics-De
fense Research Laboratories provided a new optical 
viewing capability with 360-degree visibility for its two
man crew, a "first" among submersibles developed to 
perform useful undersea work. 

As the 17-foot-long orange-hued DOWB descended 
in its final sea test its pilot and co-pilot became the 
first in a submersible to observe both their forward 
movement, the surrounding sea and ocean floor without 
restrictive or isolated view ports and crew discomfort. 
This was accomplished by wide-angle "fish-eye" objec
tive domes above and below the hull, sufficient illumina
tion and the use of closed circuit television. Each of 
the domes provided complete 180-degree viewing capa
bility through a centrally located optical console. This 
allowed complete viewing capability by the two crew 
members simultaneously while in a normal seated posi
tion. 

A sonar system with vertical fan and conical beams 
permits search, terrain avoidance and beacon homing 
when required. Upward and downward beaming depth 
sounding devices, underwater telephone, and a free-
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running sonic beacon allowing the submersible to be 
tracked continuously by the mother ship hovering above, 
are provided. An electro-mechanical manipulator has 
six degrees of freedom, which can be compared to the 
movements possible with the human arm from the 
shoulder to the finger tips. It has a reach of 49 inches. 
With a pincer at the end of the manipulator DOWB 
can emplant and retrieve 50-lb objects or perform other 
delicate operations. 

DOWB' s propulsion is provided by four propellers, 
two of which for horizontal movement are shroud
mounted with their motors on the outside of the fairing. 
Mounted in vertical ducts near the bow and stem are 
propellers and motors providing vertical movement and 
a hovering capability. Lead acid batteries, sealed and 
pressure compensated, are mounted external to the 
pressure hull within the fiberglass fairing in sea water. 
The DC current from the batteries is converted to AC 
to gain a weight and reliability advantage. 

DOWB, which has an operational design depth of 
6,500 feet, was developed by GM's AC Electronics-De
fense Research Laboratories to provide support for the 
laboratories' work in its Santa Cruz Acoustic Research 
Facility, industry's only deep-ocean acoustic tracking 
and submarine noise measurement range. 

Continued next page 
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Weather At Home 

Deciphering the weather pictures transmitted to earth 
from satellites far out in space is usually a costly, sophis
ticated and full-time business, but Rex L. Smith, a senior 
technician at the Westinghouse electronic tube division 
here, has a different approach: he gets the whole job done 
in his spare time with a handful of used and borrowed 
electronic equipment located in a comer of his basement. 

Key elements of his apparatus are an $18 surplus military 
FM radio receiver, a homemade transistorized amplifier 
to make the receiver more sensitive to the satellite's weak 
signals, an ordinary home tape recorder, and a Westing
house electronic storage tube that resembles a television 
picture tube, but holds its glowing pictures for a half
hour at a time. 

Smith tunes in the satellite's beeping picture signals, 
decodes them, records them on tape and watches them 
build up, line by line, on the storage tube. Then, with 
a simple Polariod snapshot, he records the pictures per
manently. 

His photographs, coming from a Nimbus weather satel
lite passing overhead some 625 miles in space, show areas 
of the United States about 1200 miles square. 

A Nimbus satellite moves in a north-south direction as 
the earth rotates from west to east beneath it. Therefore, 
it comes within range of Rex's amateur ground station 
about two or three times every day. 

nalds n 

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: 

16 

John Raplinger 
Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 
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Are you, as an engineer, interested in 
the progress and future of man? 

Before you answer, consider these fac
tors: The demand for electrical energy in 
the U.S. will double every 10 years; 
world population will double in 3540 
years; air pollution costs at least $11 
billion per year, and who knows what it 
does to our enjoyment of life; the water 
in many of our lakes and streams is un
usable - for almost everything. 

Are you wondering how this affects 
you? Look at it this way. You're part 
of this world. You live here in this filth 
along with the poor, the destitute. 

And you're the person who can do 
something about it. 

That's right! By technological advances 
you can help solve these problems. We 
look at it this way: Solutions to tech
nical problems result in fulfillment of 
social needs. That's our answer. 

Our contributions involve the whole 
spectrum of man's needs: Transporta
tion, water, health & sanitation, food, 
and energy. 

At E-M, each engineer is a big factor. He 
is a key part of a team. He is part of a 
total effort that makes the world a 
better place in which to live. 

200-TP A-2252 

ELECTRIC MACHINERY MFG. COMPANY 

Minneapolis, Minnesota 55413 

TELEPHONE MR. GREEN AT 339-6751 
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Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCTION COMPANY, 
1080 Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790-1761 
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Thats when we need more 
good engineers; BSMEs, 
BSEEs, and BSs with 
majors in Physics. 

Exciting work in control 
instrumentation and 
radiant heating .. 

Call 941-3300 or write 
NOW. 

Box 6164 Minneapolis, ?5424 

If you li 
bat innesota 

b to oller ... 
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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BILLED AS THE "CONTEMPORARY CLASSIC" by SS Automobiles, 
Inc., the Excalibur SS is a very close approximation to the 1927-30 
Mercedes Benz SSK dom·less roadster. Inasmuch as Mercedes built 
only 26 SSK sports cars which were for the most part different from 
one another, the Excalibur represents the average approach in design 
so as to have the most outstanding general characteristics of the original. 
The long hood, doorless drop sides (doors are now available upon re
quest) folding windshield, and turtle mounted spare, coupled with 
cycle fenders, give the general feeling of these famous cars. Chrome 
wire wheels and shower top with zip-on curtains complete the general 
illusion of the original vehicle. In fact, the top arrangement parallels 
the original car even as to function. A final touch, nostalgically speak
ing, the "accent chic," is found in the traditional leather hood strap, 
a real insurance policy against an opening bonnet. However the real 
feature which distinguishes the Excalibur from the authentic is the 
fact that modern standard components, and contemporary engineering 
go into each automobile. This makes the Excalibur a truly "two way 
Classic," in contrast to your old MG TD which on occasion makes it 
only one way on a rally. 

SS Automobiles, Inc., Milwaukee, Wisconsin, manufactures the Ex
calibur on a limited production basis utilizing Studebaker frames, and 
General ~1otors components. The Studebaker Daytona chassis (109" 
with disk brakes) was chosen over the more modern torque box frame, 
because the rails of the torque box frame offset and project outward 
to the body sills of contemporary cars. Thus, in using the Daytona 
chassis the Excalibur is given a narrow plan configuration which simu
lates the cars of the late 20's. 

The Chevrolet Corvette 327 engine and 4 speed close ratio trans
mission, coupled with limited slip differential gives a modest accelera
tion of 0-60 mph in under 5 seconds and an approximate 160 mph top 
speed. However, if this isn't enough performance you can have your 
SS fitted with a Paxton supercharger which boosts your horsepower to 
about 450. As one can well imagine, some changes in suspension, steer
ing geometry, and weight ratios were necessary in order to make a car 
with as much horsepower as a Stingray but weighing 1,000 pounds less 
handle properly. Some relatively simple changes such as lessening spring 
rates, and altering caster and camber corrected much of the problem, 
and indeed braking and handling characteristics are claimed to be near 
competition standards. 

A more complex change was that of shifting the powerplant back 
281fz inches in the frame. This major revision required that the addi
tional X-member in the chassis be cut out to allow room for the trans
mission, and also that new engine mounts be fabricated. The apparent 
disregard for strength and torsional twist in the frame was justified by 
considering the planned weight of the car, only 2,500 pounds. 

The new engine mounts and engine relocation put the custom de
signed bucket seats practically in the rear seat location on a standard 
car. This set of conditions pave the way for the long hood and peep 
cowl, contributing to the illusion of the real SSK. Further simulation 
of the Mercedes is brought about by moving the radiator back in the 
frame exposing the front cross member and unequal "A" frame sus
pension members. Also, the unshrouded appearance of these front end 
functional elements, in a way, contribute to the mechanical look of the 
original Classic. 
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Another problem in adjusting the 
engineering to fit the styling was the 
three stainless steel flexible header 
pipes which strike out from high 
on the hood sides. The original head
ers on the 327 engine bend down and 
hug the side of the engine block. The 
solution to the problem is an under 
the hood collector box or expansion 
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chamber which bolts on in place of 
the original header. Three outlets 
are spaced evenly on the top of this 
chamber thus allowing the plumbing 
to curve gently upward and outward 
through the hood side. The long 
horizontal collector pipes which run 
along the side of the car are fitted 
with modular Walker sausage muffler 
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inserts. 
The bodies of the first few Excali

burs and prototype models were hand 
fonned from aluminum sheeting. Steel 
tubing served to support the struc
ture. When serious production was 
contemplated, SS Automobiles began 
making the body and fenders in fiber-

( Continued on page 30) 
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As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

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. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

November, 1968 

• AERONAUTICAL o ELECTRICAL • CHEMICAL e CIVILe MARINE e 
INDUSTRIAL ENGINEERING e PHYSICS • CHEMISTRY e METALLURGY 

e MATERIALS SCIENCE o CERAMICS • MATHEMATICS e STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford!) 

Connecticut 06108. 

ratt 
EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FlORIDA 

i r r ft DIVISION OF UNITED AIRCRAFT CORPORATION 

An Equal Opportunity Employer 
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THERE COMES a time in every man's life when he 
has to consider entering the armed forces. To detennine 
which branch of service to enter: the Army, Navy, 
Marines, Coast Guard, or the Air Force, he should make 
a visit to the recruiting stations. He will first be told 
that there are certain qualifications he must fulfill be
fore he becomes eligible. 

The first requirement is he must be between the ages 
of seventeen and thirty. (This depends on the branch 
he wishes to enter.) Next, he must be a U. S. citizen or 
have filed a declaration of intent. He must be in good 
physical and mental condition, which will be deter
mined by a thorough examination. Also, he must be of 
good moral character without a criminal record. It is 
preferable that he have at least a high school education 
although this is not mandatory. 

If he can qualify and pass the above requirements, 
he is told what he can expect and what is expected 
of him. 

A man must give a minimum of four years to the! 
service, and in return he is given fringe benefits, an 
education, and a skill which he can pursue after he has 
served. 

The service does not pay well. A man receives a base 
pay of $102.00 a month. After graduation from boot 
camp the pay increases to $137.70 a month. With each 
promotion and rank that he receives there is an increase 
in pay. In addition, there are extra allowances for 
clothing, and miscellaneous items. 

Thirty days paid vacation a year is granted. If he 
is serving overseas and wants to spend his leave in the 
place where he is stationed he may be permitted to do 
so as long as he has the permission of his commanding 
officer. 

Medical and dental care is free. You will never have 
to wony about health bills. 

Whatever your favorite sport or hobby, you will find 
the facilities to enjoy it-golf, swimming, tennis, sailing, 
fishing, bowling, track, theaters, clubs, and libraries. 
Name it-the armed services have it. There is organized 
team competition between all branches of the service 
and with college teams in all major sports. And the 
cost-if any-is low. 

If you like the service and stay in, after twenty years 
you will be eligible for the retirement plan. With retire
ment you have rank, prestige, and a chance to build a 
second career. 

Chances of promotion and advancement depend on 
the individual job, and location. There are annual com-
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petitive examinations for promotion to higher ratings. 
Each branch of the servce has its own educational 

program. Every man is given an Armed Forces Qualifi
cation Test. This will determine where his interest and 
ability lies. From these tests you will be given a choice 
of the field you wish to enter. Many things are taken 
into consideration, for example, if you are a college 
student or a graduate student you may be qualified to 
enter into an officer training program. 

Basically there are 5 ways to obtain a commission: 
SERVICE ACADEMY . . . All branches have acad

emies offering a full college education and required mili
tary courses. General requirements for admission are: 

1. Excellent physical condition. 
2. Be between the ages of 17 and 32. 
3. Show participation and leadership in sports and 

social activities. 
4. Obtain recommendation for appointment by sena

tor or congressman. 
ROTC ... Many universities and colleges participate 

in the Reserve Officer Training Program. Courses in 
military or naval science are taken concurrently with 
regular college courses. Enrollment in this program is 
preferably the time of registration as college freshman; 
however, exceptions can be made with acceptance as 
late as the second term of the sophomore year. The 
"Regular" ROTC program consists of one class per 
term plus 6 weeks of training per summer, and you get 
paid for it, $50.00 per month during the school year 
and $151.95 per month during the summer training. 
Total service obligation is 2 years active duty and 4 
years reserve duty. In the "Scholarship" program, train
ing requirements are the same as for the regular pro
gram, but in addition to pay for the regular program, 
books, tuition, and lab fees are paid. Your active duty 
obligation is 4 years for the scholarship program. 

OFFICER CANDIDATE SCHOOL FOR THE COL
LEGE GRADUATE .... A college senior or graduate 
may apply for Officer Candidate School prior to enlist
ment in the service. He will go through basic training 
like any other recruit and then go to school. A caution 
here, if the candidate fails to pass the examination, or 
fails to make it through OCS, he will serve his remaining 
years as any other enlisted man. Upon graduation, he 
will obtain a commission. The active military obliga
tion is 3 years and the length of OCS is usually 18 
weeks. 

OFFICER CANDIDATE SCHOOL FOR TI-IE EN
LISTED MAN . . . An enlisted man must be accepted 
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providing he completes preliminary requirements. These 
requirements may be tough to meet because the men 
are put on a nationwide competitive scale, and must 
have served at least one year active duty. They also 
must take some outside college courses, correspondence 
courses, and self-development courses. Once accepted 
however, this candidate follows the same program in 
OCS as the college graduate. 

DIRECT COMMISSION ... Direct commission is 
for the men who have had professional training and 
may receive a direct commission in critical areas, de
pending on the needs of the anned forces, and right 
now, except for an MD or DDS, the needs are not great. 
Certain warrant officers and enlisted men are also eli
gible for direct commissions. There are three cate
gories: Professional, college graduate, and the college 
student. 

If you fall into the category of Doctor, Dentist, Law
yer, Engineer, or Clergyman, you can qualify for a 
direct commission instead of enlisting. You will then 
be assigned to places where your skills are needed. 

If you are a college senior or graduate working to
ward your degree you may also apply for a direct com
mission in which case you would be required to take 
Armed Forces Examination. If you pass, there will be 
a basic training course and then you will be sent to 
Officer Candidate school. Upon graduation from OCS 
you will become a commissioned officer and be given 
the pay rate of a commissioned officer. 

If you are a college student working toward a degree 
at a recognized college or university you may apply for 
a Platoon Leaders class. If accepted you will go through 
a basic 2 year training period which requires a 6 weeks 
session each year on the East Coast. Upon graduation 
you will be commissioned as a 2nd lieutenant. While in 
college you will obtain a draft deferment and be classi
fied 1-d. There will be no other classes or uniforms to 
wear except during the 2 years of 6 weeks summer ses
sions. This should not be confused with ROTC. 

If you do not qualify for any of the above, each 
service branch offers educational programs for which 
you may be qualified. 

The Army conducts over 300 courses in service schools. 
These cover every phase of every job. If you qualify 
the Army will GUARANTEE in writing the job of your 
choice before you enlist. The Army falls into three 
categories; Graduate Specialists school, The Vocational 
Training System, and the Combat Arms Program. 

VOCATIONAL TRAINING SYSTEM is different 
from the Graduate Specialists Program in two respects, 
1) There are no educational qualifications for this op
tion, 2) instead of choosing a specific classroom training 
course, you select your training from categories called 
Career Fields. If you qualify you will receive basic 
technical course instruction and/or receive on-the-spot 
training in the vocation you have selected. While the 
Graduate Specialists Program lets you choose intensified 
classes you want, the Vocational System offers you a 
chance to select the career field you want, and you re
ceive all the training necessary to make you proficient 
in your job. Enrollment procedures will let you select 
vocational training from the categories currently avail
able-take aptitude tests-and receive a physical exam
ination. If you qualify you will receive the training 
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you want. In fact, it's written in the future Army record 
on-the-spot-a GUARANTEE, before you enlist. 

COMBAT ARMS PROGRAM ... you can take your 
pick of fighting branches ... infantry, armor, or ar
tillery. 

Airborne-A man must volunteer to be a part of this 
outfit. Extra pay is the reward for volunteering, and 
those paratroopers that are gung-ho about their work 
can volunteer for Special Forces training. 

Army Air Defense Command ... The U.S. Air De
fense Command is a combat-operational command with 
headquarters in the continental United States. At the 
time you enlist, you receive a written guarantee that 
you'll be assigned to the metropolitan or strategic de
fense area you want after basic training. Moreover 
you will remain in that area for a minimum of 14 months. 
You can choose your assignment from any of the metro
politan areas in which openings are available at the 
time of your enlistment. 

Army Security Agency . . . This organization plays 
a distinctive role in our national defense. Young men 
enlisting for ASA will have the chance for special train
ing in languages, mathematics, physics, electronics, and 
associated subjects. 

U. S. Army Intelligence ... Intelligence personnel 
are charged with detecting treason, sedition, subversion, 
and disloyalty, and with preventing espionage and sabo
tage. 

Army Band ... If you're interested in music, and 
play an instrument, you can enlist for assignment as an 
army bandsman. If qualified, your choice is guaranteed 
before enlistment. 

Warrant Officer, Army Aviation Program ... If you 
meet the mental and physical requirements, you'll at
tend Regular Army basic training before enrolling in 
flight training (either fixed wing aircraft or helicopter). 
At the successful completion of training, you will be 
appointed a Warrant Officer, USAR. Your tour of duty 
will be 3 years from the completion of flight training. 

NAVY ... The Navy has five fields for which you 
may qualify. These are Advanced Electronics Feld, 
Nuclear Field, Aviation Field, Hospital-Care Field, and 
the General Field. If vou should train for the Advanced 
Electronics Field or the Nuclear Field, you must enlist 
one year more than the minimum 4 years required. 

The Advanced Electronics Field . . . offers the chance 
to qualify for a tour of duty in one of the many phases 
of electronics, including sonar, communications, and 
guided missiles. This program is for the individual who 
possesses the mathematical and mechanical capabilities. 

The Nuclear Field ... is available to the student 
who has education in a junior college, community col
lege, or university. Enlisted men attend one of the 
class "A" source schools of the nuclear field program. 
Upon successful completion of class "A" school, training 
is received in the operation and maintenance of nuclear 
propulsion plants. 

The Aviation Program is available to the individual 
who otherwise would not qualify for the programs men
tioned earlier or who has no desire to apply for such 
programs and who wishes to associate himself with 
Naval Aviation. There are more than 17 ratings open 
through this program. After recruit training the indi
vidual is assigned to duty at naval aviation activity, 
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either afloat or ashore where he performs "on-the-job" 
training and studies Navy training courses. Later in his 
Navy career, if he shows aptitude for further training 
he may be sent to Naval School. 

Hospital-Care Field ... selectees for the Hospitalman 
category become expert medical or dental technicians. 

General School ... There are more than 60 different 
schools open to young men who do not qualify for any 
of the above. After recruit training they are assigned 
to duty aboard the ship or at a shore station on the 
United States or overseas. 

COAST GUARD ... There are 35 special career fields 
and advancement in each of them. After recruit train
ing, qualified men will be offered training in a variety 
of specialties, from aviation and electronics to oceanog
raphy. There is a 6 month waiting period before they 
will take you so if you are considering this branch of 
service you must plan in advance. 

MARINES . . . Marines may become skilled tech
nicians in nearly 40 occupational fields. Education falls 
into two categories ... Fmmal or Technical School, and 
Off Duty Education. 

Formal or Technical School ... In general recruits 
will be assigned initially to either formal school training 
followed by a Fleet Marine Force assignment, or di
rectly to a Fleet Marine Force unit. Marines must 
be continually trained and available for combat units. 
Also security force and support establishments are ready 
sources for experienced combat-trained Marines. The 
technical skill required to operate and support complex 
Marine Corps aircraft, ground vehicles, missiles, and 
electronic equipment is provided by attending the Ma-
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rine Corps and other service schools. 
Off Duty Education . . . The Marine Corps encour

ages all marines to improve their education. For this 
purpose the Marine Corps makes available a variety 
of off duty study programs. High school and college 
level courses (more than 6,200) may be taken through 
the United States Forces Institute (USAFI). Or you 
may enroll in evening classes in a civilian high school or 
college near the base where you are stationed. In this 
case, a large part of the tuition is paid by the Marine 
Corps. If you desire to improve your technical and mili
tary skill, you can, at no cost, apply for correspondence 
courses from the Marine Corps Institute (MCI). 

AIR FORCE ... The Air Force has four job special
ties ... General, Administrative, Mechanical, and Elec
tronic. You must take the Airman Qualifying Examin
ation. There are some 46 career fields and 230 career 
ladders in their classification system. 

The Airman Education and Commissioning Program 
requires . . . that you have one year active duty and 
that you be selected as qualified. Then you will be as
signed to a civilian college or university to complete 
your undergraduate work. Of course this program is 
highly competitive and there is no guarantee of selection 
before enlistment. 

You have a military obligation. Chances are nearly 
9 in 10 that you will fulfill it, one way or another. The 
secret of getting through in the least amount of time 
with the least amount of risk is to look around and 
think about the propaganda you are getting from the 
recruiter. Look for loopholes and always be conscious 
of the risk factor. [] 
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Like, we'll ask a graduating engineer: 
"What opportunities do you think an engineer has 
if he works for the telephone company?" 

And, zap-we get a blackout! 
Well, we think the company responsible for 

engineering innovations such as the transistor, radio 
astronomy, high fidelity and stereo recording, 
magnetic tape, synthetic crystals, negative feedback, 
sound motion pictures, microwave relay, electronic 
switching, the solar battery and telstar deserves a 
consideration that's strong and clear. 

When the Bell System recruiting team comes 
to your campus, be sure to talk to them. Or ask your 
Placement Director for the name of the Bell System 
recruiter at the local Bell Telephone Company. 

We'll turn you on. 



I 
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Jan's quite a golf enthusiast; she 
once played 45 holes in one day. 
Also listed as her favorite hobbies 
are boating, iceskating, reading, lis
tening to both jazz and classical mu
ic, and watching football. This winter 
she hopes to add skiing to the list. 

Jan is a CLA freshman this year. 
She plans to major in English and 
then hopes to get her masters in 
library science. She has been work
ing at a library since this summer. 
Generally she helps people find the 
books they want and during the sum
mer helps in the children's programs. 

Besides being a whiz in a library, 
she has a brother in IT and wants 
to join the Technolog staff. What 
could be better?!! 
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jai .hl{JUl 
Here we go again, onward and upward. Canons to 

the right of us, canons to the left of us; obviously 
we've strayed into the Vatican archives. 

Fellow students, we have too long endured the op
pression of the faculty. Witness another afront to our 
desires and dreams. I have intercepted the following 
evidence of the International Faculty Conspiracy. This 
stuff is hot off the desk of Elmer Learn. 

And of course, Ralph Groop makes his appearance. 
What an exhibitionist! 

Last of all, you will find this month's calendar of 
activities along with glimpses into the historical past. 

c tch as catch c n 
To: All Staff Members 
From: The Committee On Parking and Movement 
Re: Rest Room Permits 

Since the Committee has effectively solved the auto
mobile parking problem, it has assumed the responsi
bility for a workable solution to the overcrowded rest 
room problem. Since state funds are not appropriated 
for rest room construction, some other means of rais
ing the necessary funds must be sought. 

Several experts on the faculty and administrative 
staffs were consulted. Twelve graduate students made 
an extensive study of all University Rest Rooms (see 
University Press Publication "Graffitti and jU' "). 
Some areas on campus show a use rate of 90% to 
105% during peak periods. Other areas show as little 
as 5% occupancy. The peak periods are during the 
fifteen minutes between classes. The lowest use pe
riods are from 1:00 to 6:00 in the morning. 

Comparison of per capita rest room spaces at Min
nesota with the rest of the Big Ten schools shows that 
only Indiana has fewer spaces. It has been re
ported that several members of the faculty have left 
for positions with better rest room facilities. Unless 
something is done to relieve the situation, Minnesota 
will have difficulty in recruiting and keeping top notch 
people. 

The next step will be the implementation of a rest 
room permit system. The basic policies of this pro
gram are as follows: 

1. There will be no student rest room use allowed 
on campus. 

2. Rest room permits will be issued to staff mem
bers at an annual fee of $25 for "B" permits and 
$60 for 11A" permits. 
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3. Reserved permits will be issued at a cost of 
$100 to persons designated by the President 

4. Metered rest room spaces will be provided for 
visitors only. 

5. Latrines along the Mississippi River will be free. 
A shuttle bus system from various points on the 
campus to the river flats will be provided at no 
cost if there is sufficient interest. 

6. New rest room spaces wi II be erected with the 
funds from the rest room permits. (Some sug
gested locations are Temporary North of Clay 
School, Temporary Southwest of Heating Plant, 
Temporary West of Comstock and Temporary 
East of KSTP.) 

A more detailed discussion of some of the above 
points follows: 

Rest Room Permits. Class "A" permit holders will be 
permitted to use either 11A" or 11 B" spaces in any Uni
versity rest room. Class "B" permit holders will be per
mitted to use only class "B" spaces. Class 11A" spaces 
will be identified by yellow seats; class 11 B" spaces will 
be identified by blue seats. P & S has been authorized 
to hire seventeen extra patrolmen and purchase twelve 
additional Cushmans to patrol all University rest rooms. 
Any infraction of rest room rules subjects the violator 
to possible revocation of all rest room privileges. Stu
dent husbands of staff wives may not use their wives' 
permits. The permits must be displayed on the upper 
left chest of the permit holder. Staff members not de
siring to purchase rest room permits are encouraged to 
obtain staff rest room identification cards so that they 
will not be maced by the patrolmen as they walk near 
University rest rooms. 

Reserved Rest Room Spaces. Reserved rest room 
spaces will be available to a limited number of staff 
members as designated by the President at an annual 
cost of $100. Reserved spaces wi II be identified by 
their white mink lining. 

Metered Visitor Rest Room Spaces. A limited num
ber of metered visitor spaces will be provided in cen
tral locations. Charges will be 10 cents per 5 min
utes with a maximum of fifteen minutes. Ail-day vis
itor permits will be sold at a rate of 25 cents per day. 
Meters will be emptied at the close of each day. Staff 
members may not use visitors' spaces. 

Shuttle Bus to River Flats. For those staff members 
not desiring to buy staff rest room permits, the Uni
versity will provide free shuttle bus service to the Mis
sissippi River Flats (if there is sufficient demand). The 

MINNESOTA TECHNOLOG 



bus will stop at specific locations on campus at fifteen 
minute intervals. Staff members living close to campus 
are also encouraged to use their own home rest room 
spaces. Negotiations are under way between the Min
nesota Research Foundation and a large corporation for 
the installation of a monorail system linking the cam
pus with Powderhorn Park. Portable comfort stations for 
the monorail system would allow staff members to 
return to their offices within ten minutes. 

General Information. A committee of staff members 
is being appointed to handle all appeals of rest room 
permit violations. Any person accused of such viola
tions may appear before the committee and present 
his case. Any suggestions regarding the new rest room 
permit policies would be appreciated. It is hoped that 
the program represents a step forward in the solution 
of this serious problem that is facing higher education 
today. Remember those famous words. "In its chosen 
field, Minnesota must lead, not follow." 

Respectfully submitted 

THE COMMITTEE ON Pl8tRKING AND 
MOVEMENT 

back fro th front 
Ralph Groop 
Ace War Correspondent for the International Enquirer 

While for Knute Rockne it was ''When in doubt, 
punt," Tom Lehrer would agree with ex-President John
son in saying, 11When in doubt, send the Marines." 

No sooner said than done. 
Well, here we are in the "Wonderful World of War" 

alias South Vietnam, land of President Thieu and his 
spy brother, U Thieu. 

Some people think that the Viet Cong are puppets 
of the North Vietnamese, hypnotized, as it were, to do 
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their bidding-yet the casinos in Saigon still haven't 
caught on to the system. One wonders how low these 
nefarious plotters will sink to secure their precious 
success. (Special contest: What is the specific gravity 
of the plotters?) 

Vietnam is a land where one can buy anything on 
the Black Market-from a jet helicopter to Twiggy 
Flatwear.® 

The war goes on. Yet, in spite of all the disturbance, 
you can still see little children running down the 
streets and trickling into the storm sewers. 

ffici ily bull 
Nov. 16-Memorial Stadium to get new turf; contract 

goes to Marquis de Sade. 
Nov. 18-0n this date, 100 years ago, Karl Marx 

bought controlling interest in Standard Oil. 
Nov. 19-He sells out Howard Hughes. 
Nov. 22-Commissar of Vladivostok dies mysterious

ly, buried in Communist plot. 
Nov. 24-Chinese television announces new Satur

day morning show: The Amazing Adventures 
of Super-Mao. 

Nov. 28-Thanksgiving: Pilgrims land at Plymouth; 
New York smog halts air travel. 

Dec. 1-Priest commits Adultery; asylum director op
timistic. 

Dec. 5-1908, Pres. Andy Countedphor joked uln 
sixty years autos will clog our streets and 
poison our air, fulfilling the American Dream 
of 'huddled' masses yearning to breathe 
free." 

Dec. 7-1941, Japanese Advertising Man proposes 
bombing Pearl Harbor as a publicity stunt. 

Dec. 10-0nly 12 more shoplifting days 'til Xmas. 
Dec. 13-Get mugged by IT co-ed. 
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"What you've got to understand is that this is a car that captures the functional honesty of the past. The 
days when men, morals, and radiators stood four-square and upright. When old-world craftsmen toiled 
lovingly over every tiny niche and facet of automotive embellishment. Honesty! None of this knuckling 
under to minions of the styling and sales departments. No compromise in the face of secondary consid
erations like aerodynamics and creature comforts. An automobile that is all automobile." 
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continued 
from page 19 

glass. The only portion to remain 
of aluminum was the louvered hood 
panels for functional and appearance 
reasons. The floor pan was also re
designed on subsequent models, and 
is now contoured for seat locations, 
drive shaft tunnel, and driver's foot 
recess. 

The Excalibur is essentially a hand
made piece of precision. The car is 
completely custom built to order, and 
to submitted owner's specifications. 
This includes anything you want, 
from luggage carrier with suitcases 
designed and built for the Excalibur, 
to leather seats and walnut instrument 
panel. However, there is only one 
catch to the whole business, and that 
logically enough is the cost. With a 
base price of $9,000 not too many 
gold plated shift lever knobs are re
quested. As a parting comment, we 
can only agree with Brooks Stevens, 
the Chairman of the Board of SS 
Automobiles Inc., who admits that 
"all Excalibur SS cars to date have 
been designed for the youth of the 
nation beginning at age 54," or for 
those who can afford it! (] 
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EXCALIBUR SS PHAETON 

MODELS 

Excalibur SSK-Suggested Retail 

Excalibur SS Roadster-Suggested Retail 

Excaliber SS Phaeton-Suggested Retail 

COLOR SELECTIONS 

Maroon Green 

Red White 

Interior: Black or Red 

ACCESSORY OPTIONS 

Black 

Yellow 

.......... $9,000.00 

9,000.00 

... 10,000.00 

Blue 

Silver 

Tops & Curtains: Black 

Automatic T ransmissio:1 .... $200 00 Step Plates .................... . . . . . . . . . . ' . . . . . . . . .$ 50.00 

Heater . 100.00 Tonneau Cover-SSK and SSR ········· 60.00 

Luggage Rack-SSK and SSR . 60.00 T onneaUi Cover-Phaeton 100.00 

Luggage Rack-Phaeton 125 00 AM-FM Radio 200.00 

Wind Wings 30.00 Tire Cover-Red or Black 25.00. 

Center Driving Light 75.00 Stereo Tape Player 200.00 

EXCALIBUR SSK 
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N SEPTEMBER 23, 1968, the newest building on 
the West Bank, the 0. Meredith Wilson Library, opened 
its doors to the public. As the West Bank Campus plan 
is completed the Wilson Library will be in the center 
of the complex, serving as the hub for the educational 
enterprise in that area. 

It has been 44 years since the University built its last 
major librmy building, the Walter Libra1y, opened in 
1924. In the interval between the time that Walter 
Library was new and the opening of the Wilson Library, 
significant changes have taken place in the educational 
use of libraries. The differences in the design of the 
two buildings makes this apparent. The Wilson Library 
emphasizes accessibility to books and periodicals by 
the patrons. Indeed, tables and chairs are in the midst 
of library materials and the student or library user can 
help himself to his books and sit right down and study 
them. This is unlike service heretofore provided in 
Walter Library where essentially the books were housed 
in the 12-story stack area which was surrounded on 
three sides by reading rooms. 

The new library is named for Dr. 0. Meredith Wil
son, President of the University, 1960-67. It was during 
his administration that funds fot the building were ob-



tained, two-thirds state legislative monies and one-third 
federal. Total project costs for the building was ten 
million dollars. 

The Wilson Library is basically a Humanities and 
Social Sciences library. However, it also now becomes 
the "main" building of the University Libraries system. 
As such it contains the library's administrative and proc
essing offices, and is the headquarters for reference serv
ice, circulation of books and periodicals, and government 
documents. It houses also such specialized libraries as 
the Ames library of South Asia, the East Asian Library, 
the Middle East Library, and the James Ford Bell Li
brary. Most of the Department of Special Collections' 
books are in the Wilson Library as is the Map Division, 
the Newspaper and Microfilm Division, the Periodicals 
Division, and the central card catalog. Among the serv
ices provided in Wilson Library are Interlibrary Loan, 
photoeopying, and reserve book service. 

Among the special features of the new library are 
the two entrances, one on the plaza level which enters 
from the West Bank plaza area; the other entrance is 
from the wide underground concourse that connects the 
library with the other classroom and office buildings 
on the West Bank The library has automatic door 
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openers and a one way escalator that moves peopLe 
from the basement level to the plaza or main level. It 
is the first completely air-conditioned building on the 
University campus. 

In size the Wilson Library is larger than the Walter 
Library, and provides seating for 2,200 patrons at one 
time. It has a book capacity of 1,500,000 volumes, and 
has 40 miles of shelving. Among the seven floors of 
the building four, plus the penthouse, are above the 
ground and two are below grade. The lower levels are 
larger, however, so that nearly half of the space in the 
building is below ground level. 

The 0. :Meredith Wilson Library is an inviting build
ing, beautifully furnished, comfortable, and spacious. 
Its collections will meet the reading interests ranging 
from the light recreational type of literature to the eso
teric, unique, the scholarly items which appear in more 
than 50 foreign languages. With a total collection of 
about 2,750,000 volumes in the University's libraries, all 
of which are indexed in the Wilson Library card catalog, 
the library's staff can confidently respond to nearly any 
request for information of published material. It is, in
deed, worth a visit to this outstanding addition to the 
University's buildings. 
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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. 

• PUBLISHERS 

• 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 

e LETTERPRESS 

BRUCE PUBLI HI G CO 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUl, MINN. 55114 
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Engineering graduates who 
join the McDonnell Douglas 
team today can help lead 
the way to tomorrow's crea
tions in flight, space, elec
tronics, computerization, 
and other exciting fields. 

We've already established 

a substantial lead in these 
growth fields through activ
ities like these: advanced 
jetliners, orbital workshops, 
space logistics vehicles, 
planetary landers, advanced 
air superiority fighters, 

An equal opportunity employer 

November, 1968 

electronic medical monitor
ing devices, commercial 
computer services, and so
phisticated flight simulators. 

Our leadership in the 
aerospace industry is sup
ported by a balanced 
combination of military and 
commercial programs, a 
factor to consider in plan-

ning your future career. 
Openings now exist in many 
of our more than 39loca
tions throughout the U.S. 

Let's get together and 
talk about creativity-yours, 
and ours. Contact your 
placement office, or send 
the coupon today. 

~-----------------------------------~ 
I 
I Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178 
I or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa 
I Monica, Calif. 90406. 
I I Name ____________________________________________ _ 

I Home address---------------------------------------

1 City & State Zip Code Phone _____ _ 

I College or University _______________________________ _ 
I I Degree: BS MS PhD MajorField ___ _ 
I (date) (date) (date) 

I Graduation date _________________________ _ 

I Area Choice: East 0 Midwest 0 West 0 Best Opportunity 0 

I 
~-----------------------------------~ 
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The boys in IEEE have come up 

with a new whisky test: 
Connect 10,000 volts D.C. across 

a pint of fluid. If the current jumps 
it the product is poor. 

If the current causes a precipitation 
of lye, tin, iron slag, and alum, the 
whisky is fair. 

If the liquor chases the current back 
into the generator, it's darn good stuff. 

e e e 

Two patients in a hospital were 
exceedingly bored one day, so they 
found a stack of diagnosis cards on 
a table and began to play poker. One 
shuffled the cards and dealt. They 
picked up their cards and examined 
them. One bet, and the other raised, 
they raised and raised again, until 
finally one of them called. 

"Looks like I win. I've got three 
pneumonias and two gallstones." 

"Not so fa;~t. Not so fast! I've got 
four enemas. 

"Well, I guess you take the pot." 
e t~ t~ 

Then there was the I.E. who saved 
for years and years to buy his mother 
a house, only to find that the police 
department wouldn't let her nm it. 

e e e 

Prof: "I won't begin today's lecture 
until the room settles down." 

Voice from rear: "Why don't you 
go home and sleep it off?" 

i!li i!li i!li 

A woman got on the train with 
three sets of twins. When the con
ductor came by for the tickets he 
looked in astonishment. "Do you mean 
to say you get twins every time?" he 
asked. 

"Oh, no," she replied. "Hundreds of 
times we don't get anything." 

e e e 

As the high school teacher was dis
tributing the first grades of the year, 
she noticed one blond teenager, a fu
ture IT coed, scowling. "What's the 
matter, aren't you satisfied with your 
grades?" she asked. 

"I certainly am not," replied the 
girL You gave me an "F" in SEX, and 
I didn't even know I was taking it." 
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by Paddy Hooligan 
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-vilitas et crudus semper eternam 
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These days the necessities of life In a Paris apartment, a French wife 
cost about three times what they used called her husband, Piene, into the 
to, and half the time they aren't even bedroom and said to him: 
fit to drink. "Pierre, our son, Armand, has now 

e 0 e reached the age where I think he is 
A few years ago Uranium cost two interested in girls. I want you to 

dollars a ton. Then, someone found speak to him." 
out you could kill people with it. "About what?" asked Pierre. 

* * 0 "Tell him about the birds and the 
An instructor asked the E.E. the bees," ,she said. 

purpose of a bolt with a left hand Pierre protested and protested, but 
thread and got this reply: his wife was adamant, so he reluctant-

"A bolt with a left hand thread ly walked into Armand's room. 
is a bolt which the tighter it's screwed "Armand," Pierre said, "you remem-
the looser it gets." ber last summer when we took a trip 

to Marseilles?" 
-----td·~ !~!!"'"'-

ENGINEER'S CHANT 

Keep on studying, get no sleep, 
soon you're looking like a creep, 

Coffee flows, aspirin too, 
seems your eyes are full of glue. 

Stress and strain, calculus, 
find unknowns, must not fuss. 

Temper short, walk with droop, 
keep on feeling like a stupe. 

Paper spread on the floor 
"Quiet Please" pinned on the door, 

Books are stacked in towering pile, 
wonder if it's all worthwhile. 

Toss a coin, decide the crams, 
heads, the Army, tails, exams. 

An attractive young lady lay on a 
bed in the receiving ward of the hos
pital, covered only with a large sheet. 
Two young men entered the room, 
drew back the sheet and examined 
her carefully from head to foot. 

"Do you think you'll have to oper
ate?" the girl asked anxiously after a 
few minutes. 

"Oh, you'll have to ask the doctor," 
said one of the men cheerily, "We're 
engineers." 

"Yes, papa," Armand answered. 
"You remember we went to that 

house with the lovely ladies and the 
music and the wine?" 

"Yes, papa," said Armand, his eyes 
lighting up. 

"You remember that beautiful bru
nette with the transparent dress who 
sat on your lap and ran her hands 
through your hair?" 

"Yes, papa!" Armand cried, excit
edly. 

"Then you remember her taking 
your hand and leading you up the 
stairs?" 

"YES, PAP A!!!" Armand fairly cried 
with glee. 

"And you remember what you did?" 
"YES-YES PAPA!l!!" Armand cried. 
"Well," Pierre said, "it's the same 

with the birds and the bees." 

C.E.: "I just bought a skunk." 
E.E.: "Where you going to keep 

'im?" 
C.E.: "Under my bed in Bailey 

Hall." 
E.E.: "What about the awful 

smell?" 
C.E.: "He'll just have to get used 

to it like I did." 
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Two engineers, upon graduating 
from IT, purchased a small saloon in 
a country town. They immediately 
closed the place down and painted 
it inside and out. 

The villagers, after a few days, 
gathered outside the place, and one of 
them knocked on the door. A win
dow opened, and one of the engineers 
inquired as to the reason for the 
gathering. 

"We want to know when you are 
going to open up," was the reply. 

"Open up," retorted the man at the 
window, .:'we bought this place for 
ourselves. 

Before he went off to the wars, 
King Arthur locked his wife, Guine
vere, in a chastity belt. Then he sum
moned his loyal friend and subject, 
Sir Lancelot. 

"Lancelot, loyal knight," said Ar
thur, "within this sturdy belt is im
prisoned the virtue of my wife. The 
key to this chaste treasure I will trust 
to only one man in the world. To 
you." 

Humbled before this great honor, 
Lancelot knelt, received the King's 
blessing, and took charge of the key. 
Arthur mounted his steed and rode 
off. 

Not a mile from the castle, he heard 
hoofbeats behind him and turned to 
see Sir Lancelot riding hard to catch 
up with him. "What is amiss, my 
friend?" asked the King. 

"My Lord," gasped Lancelot, "you 
have given me the wrong key!" 

Ei} Ei} Ei} 

Sign over shelves in Chern. build
ing: Reagents of the University of 
Minnesota. 

s t 
The results of the exam were ex

ceedingly poor. Making inquiry, the 
Prof asked, "Mr. Jones, why didn't 
you study for this examination?" 

"I was holding hands with Lucy, 
sir." 

"You are suspended for two days," 
snapped the angry prof. 

"You, Mr. Adams, why weren't you 
prepared for the exam?" 

"I was playing post office all night." 
"You are suspended for a week," 

roared the prof. 
"Thomes-where are you going?" 
''I'll see you next semester." 
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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 Ei} Electrical o 
Structural 

1415 N. Lilac Dr. Minneapolis 

544-3111 

DID E ISS 

IF WE DID, WE'RE SORRY! 

We would like to talk to Y 0 U 
about challenge and opportunity 
with the world's leading appliance 
builder. Call today, 776-8511 or 
write, Forrest Schmid, St. Paul, 
Minnesota 55106. 

St. Paul Division 
850 Arcade St., St. Paul, Minnesota 55106 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabri·Tek, a designer and builder 
of memory systems and com· 
ponents for computers has deve I· 
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 wi II 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. 

FAIBRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 18 

MINNEAPOLIS, MINNESOTA 55436 

I ESTI TE 
Consulting Engineering 

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 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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(it just may be your wisest move) 

Some of the biggest, wide open, get-ahead 
opportunities in the country are right here 
in Minnesota with Control Data Corpora
tion. Growth. Challenge. Responsibility. 
Recognition. And a clear road to move 
ahead. They're all right here and the sky's 
the limit. And don't forget 

freedom. At Control Data 

you'll find freedom to express yourself and 
your ideas; freedom to be an individual 
and receive individual recognition. Larry 
Stewart has the whole story and a string 
of convincing reasons why sticking around 
could be your wisest move. You can write 

him, or better yet give him 
a call now at (612) 888-5555. 

An equal opportunity employer 

The admiral had made himself very 
unpopular and when he fell ill and 
had to go to the base hospital, every
one breathed a sigh of relief. The 
hospital, however, did not improve 
his temper, and he made life miser
able for the staff. One day, one of 
the orderlies put on a surgeon's mask, 
went into the admiral's room, picked 
up his chart and examined it very 

professionally. Then, he advised the 
admiral that he would have to take 
his temperature and told him to roll 
over on his stomach. On no account 
was the admiral to turn over, and he 
promised to return and read the ther
mometer as soon as possible. The ad
miral harumphed but did as he was 
told. About an hour later the floor 
nurse looked in to check the admiral 

and found him still on his stomach. 
"What on earth are you doing, sir?" 
she inquired. 

"What is the matter with you?" 
growled the admiral, "haven't you 
seen people having their temperature 
taken before?" 

"Yes," she cried, ''but with a daffo
dil?" 
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ORTHWEST ECHNICAL ANSTITUTE 

A fwo year private school specializing in Drafting and Design Technology granting the 

ASSOCIATE OF SCIENCE DEGREE 

Programs of Instruction 

e Electro-Mechanical Drafting and Design 
Technology 

e Const.-Architectural Drafting and Design 
Technology 

Featuring: 

o Small Classes 

= Part-time Job Opportunities. 

e National School Loan Program 

e Placement Record 95% 

Next Classes Begin January 6 

Draw the Plans for the Space Age! Bureau of Labor Statistics says: 

"270,000 draftsmen employed 1967-fhru 1970's-employment expected to rise rapidly." 

Call 938-4277 or write 7600 Hwy. 7, Minneapolis, Minn. 55426 

MINNESOTA TECHNOLOG 



'' 
Engineering and Science at IBM 

u're treate 
like a pr fessi nal 
ri ht fr the sta 

,, 

"The attitude here is, if you're good enough to 
be hired, you're good enough to be turned loose 
on a project," says Don Feistamel. 

Don earned a B.S.E.E. in 1965. Today, he's an 
Associate Engineer in systems design and 
evaluation at IBM. 

Most of his work consists of determining 
modifications needed to make complex 
data processing systems fit the special
ized requirements of IBM customers. 

Small teams 

Depending on the size of the project, Don 
works individually or in a small team. He's 
now working with three other engineers on 
part of an air traffic control system that will 
process radar information by computer. 

Says Don: "There are only general guide
lines. The assignment is simply to come up 
with the optimum system." 

This informal working environment is typical 
of engineering and science at IBM 

Don sees a lot of possibilities for the future. 
He says, "My job requires that I keep up 
to date with all the latest IBM equipment 
and systems programs. With that broad 
an outlook, I can move into almost any 
technical area at IBM." 

Check with your placement office 

If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. lrv Pfeiffer, IBM Corporation, Dept. 
BL2002, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're 
headed for graduate school or military 
service. 

An Equal Opportunity Employer 

® 
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A 
SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 

NAPCO INDUSTRIES, INC. 
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Three women who had problem 
children went to a psychologist. The 
psychologist decided that group ther
apy was in order, so he set up a time 
for the first session. 

At the end of the first session the 
psychologist was explaining to the 
women what caused their problems. 

"You," he explained to the obese 
one, "think of nothing but food. It 
even shows in the naming of your 
child-Candy." 

Turning to the penurious looking 
one, he said, "You think of nothing 
but money, that's why you named 
your child Penny." 

The third woman arose abruptly 
and exclaimed, "Why I never heard 
of such crazy stuff in all my life." And 
grabbing her young son's hand she 
said, "Come on, Dick." 

0 0 0 

If a girl doesn't like her figure, 
she can always lump it. 

0 • • 

Math Prof.: 'Give me an example of 
an imaginary spheroid." 

M.E.: "A rooster's egg." 
0 0 @ 

The difference between amnesia 
and magnesia is that a person with 
amnesia doesn't know where he is 
going. 

How man-q 

hats do -qou want 

to wear? 

Napco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle : design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211 

ACROSS 

1. To summon 
3. Around 
5. Pertaining to you 
7. Job opportunity 
9. Preposition 

11. We 
12. Voice transmitting device 
13. Present day (time) 

DOWN 

1. Combined with 
2. Equals 119.60 sq. ft. 
4. 9th letter-Hebrew alphabet 
5. Thee, thou 
6. Shellfish 
a. 1/ohm 

10. Self (Latin) 

Write I !l ---- -----
answers E._ __ _ 

to 7.._ __ _ 

ACROSS ~---
here: •iL- _ _ _ _ ,a._ ___ _ 

Phone 941-3200 

I 
MTS SYSTEMS CORPORATION 

14041 WEST 78TH STREET 

MTS MAILING ADDRESS BOX 8112 

MINNEAPOLIS, MINN. 55424 

s t. 
If you like the idea of the Great 

Society taking care of you, you'd bet
ter take a second look at the Ameri
can Indian. 

Overheard in the men's room: "Say 
buddy, is the:e a~y pap~; over there?" 

Second VoiCe: Nope. 
First Voice: "Do you have five one's 

for a five?" 

Draft Dodger: "They can't make me 
fight." 

Draft Board: "Maybe not, but they 
can put you where the fighting is, 
and ~et you use your judgment." 

till till till 

Bus Driver: "Lady, you can't get on 
this bus with a dog!" 

Lady: "Well, you know what you 
can do with the bus, don't you?" 

Driver: "Yeah, and if you can do 
the same thing with your dog, you 
can dde the bus." 

0 @ 0 

According to St. Paul Plumbing 
Code, water piping must be run on 
the roof of the building as much as 
possible, so that they're easier to get 
at when they freeze up. 

MINNESOTA TECHNOLOG 



Top grades as a kid, to get into collegeEt 
Then the matter of survival through 
four or five years of engineering studyEt 

oon, with luck, the battle will be wonEt 
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 o1lered. 

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 reliable 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 ofier excellent carrots, 
along \vith money. to engineers with a knack for making 
things vvork even \vhen they can't explain why. 

EASTMAN KODAK COMPAN\' 
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. 



f r 
High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. It was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customers to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or 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 SOlA, 570 Lexington Avenue, New York, N.Y. 
10022. 699-24 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 

)~ .!\ T E l i 8 ~~ A R Y 
A!N CAMPUS 



IT'S YOUR E TROPY, 
c·HARLIE BRow· 

DECEMBER, 1968 



Our Deepstar manned submersible 
can explore down to 4,000 ft. We're 
designing one to go 20,000. Our 
scanning sonar makes "sound" im
ages of the ocean floor and anything 
on it. Our Oceanographic Labora
tory on Chesapeake Bay is the 
world's largest. 

What does all this have to do with 

electricity? Just as much as rebuild
ing slum areas, teaching the hard
core unemployed and desalting the 
oceans. Westinghouse is deep in all 
of them. 

We're also developing a "fast 
breeder" reactor and building a 
nuclear space engine. Plus, of 
course, everything connected with 

rs 

electricity, practical or theoretical. 
But everything's not perfect. We 

need your help for our biggest 
growth period, coming up. 

Talk to the Westinghouse campus 
recruiter, or write Luke Noggle, 
Westinghouse Education Center, 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure ... if it's We inghouse 



• 
I 

'' 

• u I n 
m 

• • 
I I 

Do you enjoy being responsible 
(and the rewards that go with it) 
for developing a project and 
carrying it through to completion? 
Do you like a job that gives free 
rein to your imagination and 
tests your skills? 

Do you like the satisfaction of 
making a contribution to society 
by improving a wide range of 
industrial and consumer products 
or by protecting natural resources 
or improving farming efficiency? 

PHILADELPHIA, PENNSYLVANIA 19105 

December, 19GB 

'' 
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We are not altruists. We are a 
strong and growth oriented 
chemical company that needs 
engineers of all types-chemical, 
mechanical, electrical and 
industrial-who want to make a 
practical contribution to 
improving man's lot and at the 
same time advance themselves in 
the world of business. We have 
doubled our sales in the past 
10 years to the $400,000,000 
level. We make some 2,500 
chemical products including 
synthetic resins, plastics, fibers, 
pharmaceuticals and animal 
health aids. We are on the move 
and you can move with us into 
positions of responsibility just 
as rapidly as you show us you 
have the ability. 

Campus Interview Date 
February 26-27 

n 

There's just one thing-you'll be 
expected to work hard-but 
you'll be in good company with 
the 13,000 other people that 
make up Rohm and Haas. We 
have six major manufacturing 
locations in the United States 
and producing subsidiaries in 
15 foreign countries. We need 
engineers in research, production 
and marketing. Talk with us 
about your interests-it could 
be good for both of us. 

ROHM AND HAAS COMPANY 
An equal opportunity employer. 

1 
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We find out in a hurry who has it. 
And who doesn't. 
Because every engineer who comes to 

work for us is going to have to come up with 
answers to some of the toughest problems 
in engineering, chemistry and physics. 

And you know what? 
Without this ability, many of our new 

ideas would never have emerged. Like our 
pioneering achievements in computer 
memory technology. In PCMI, microform 
systems, and encapsulation. The kind of 

exciting discoveries any engineer dreams 
of making. 

What can this mean for you? 
If you think you're a good engineer, we'll 

point you in the right direction. And don't 
worry, you'll go places. 

Write William G. Benner, Coordinator, 
College Relations, Executive and Profes
sional Placement,.--------.-----...---......, 
NCR, Dayton, Ohio, 
45409. Or see our 

MINNESOTA TECHNOLOQ 
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you're right. But not home radios for music, news, 
weather and sports. Collins does ... 
• Supply communication/navigation equipment for more 

than 75°/o of the world's commercial airliners. 

• Provide voice communication systems for all U. S. 

space flights. 

• Rank as the largest independent producer of micro

wave systems. 

• Design and manufacture computer systems for airlines, 

railroads and many other military and industrial organiza

tions around the world. 

• Serve as prime contractor on NASA's worldwide Apollo 
tracking network. 

• Design and install complete earth stations for satellite 
communications. 

• Rank as one of the world's leading manufacturers of 
commercial broadcast equipment. 

What does this mean to you? It means that college gradu

ates are finding assignments that challenge their ingenuity 

in activities ranging from microminiaturization to airborne 

computers. 

At each of Collins' four major facilities, opportunities 
exist in electrical, mechanical, and industrial engineering, 
and in computer science. 

CAREER OPPORTUNITIES: e Product Design and Development e 
Field Support Engineering • Electronics Research e Data Operations 
• Programming and Systems Analysis • Purchasing • Accounting e 
Systems Design Engineering e Manufacturing • Technical Writing e 
Process Engineering • Integrated Circuitry Design • Microelectronic 
Thin Film Design • Reliability Engineering e Quality Engineering 

MARKETS AND PRODUCT AREAS: e Aviation Systems e Broadcast e 
Specialized Military Systems e Telecommunication • Microwave 
• Space Communication • Computer Systems • Amateur Radio 

Collins representatives will visit more than 100 campuses 
this year. Contact your College Placement Bureau for 

details. Or you may send your resume, in confidence, to 

Manager of Professional Employment, Collins Radio Com

pany, Dallas, Texas 75207; Cedar Rapids, Iowa 52406; 
Newport Beach, California 92660; or Toronto, Ontario. 

COMMUNICATION /COMPUTATION I CONTROL 

COLLINS 

an equal opportunity employer 
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Vic Taylor is a corrosion specialist for International Nickel at its 
testing lab in North Carolina. 

" ... That old ocean doesn't like us sometimes. She rusts boats, eats 
away metals, destroys coatings .. . what we're trying to do is 
come up with alloys she can live with." 

Inca's Harbor Island Corrosion Laboratory is testing materials 
needed for ocean engineering, better desalination plants, bridges, 
boats. Testing them against the sea and the seaside atmosphere. 
Not just nickel alloys. But 40,000 specimens of materials from 
many industries. Alloys, fabrics, coatings. 

" ... Remember how car bumpers used to corrode? Now it's a 
different story. And boats last longer, too. Diving bells go deeper 
than anybody ever dreamed of ... " 

Undreamed of advances are what Inco men are working for. Men 
who develop alloys, test them, search the world for more nickel. 
Nickel, the metal that makes other metals stronger, tougher, more 
corrosion resistant. Nickel, its contribution is quality. 

INTERNATIONAL NICKEL 
The International Nickel Company, Inc., New York, N.Y. 
The International Nickel Company of Canada, Limited, Toronto, Ontario 
International Nickel Limited, London, England 

a nickel-chrome plated automobile bumper which was tested in the 
corrosive seaside atmosphere. 
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In between a quick chorus of "How 
Quickly the Fall Quarter Goes" al
low us to wish you all the right an
swers on your final exams. In fact 
the bill of fare for December includes 
Charlie Brown's quick course in Ther
modynamics. "It's Your Entropy 
Charlie Brown" is a successful M.E. 
30A review which relates the con
cepts of thermodynamics, especially 
entropy to the tangible things around 
us, from sand castles on the beach to 
Shakespeare's English. Our many 
thanks to the Louisiana Tech Engi
neer and Dr. Randall F. Barron for 
allowing us to reprint this article. 

A budget request of 10.5 million 
for expansion of the Institute of Tech
nology triggered a staff interview with 
Dean Cheston. The results or answers 
to our main question, "Where is all 
the money going" disclosed a plot by 
the I.T. faculty to take over nearly all 
of the east bank by 1971. For further 
details see page 14. 

Also on this month's menu is an 
unheard of phenomenon, a contribu
tion to the ~Log by someone not on 
the staff. The untitled poem is a re
flection on our actions and our effect 
on the world as engineers. Although 
possibly not an original idea, the 
poem surely warrants its publication 
by virtue of the fact that it is an un
solicited expression of feeling by an 
LT. student. And as you all know, 
Sliderule Sam, typical LT. student is 
usually very short of feelings of any 
kind. 

Wrapping up this month's Christ., 
mas package is the usual red tape 
and ribbons and bows. Happy Holi
days! 

r 

Once upon a time there was a 
young man who lived in a land 

where many people were unhappy. 
He was moved by their unhappiness, 
and wanted to help them, so he went 
to the wise men to learn how to be 
an engineer. 

Now in that land, ~the wise men 
lived rapart from the people in great 
high towers. The young men went 
to the towers ~and struggled and 
climbed up them to the wise m·en. 
The wise men saw he was a young 
man of pure heart and good purposes, 
so they taught him all they knew 
about mathematics and engineering. 

After many years, the wise men 
told the young man that he knew all 
there was to know about the theories 
of engineering and he was ready to 
leave ~the towers and go back to the 
people. 

So the young man went back to 
the people, and he worked for two 
years trying to make the people 
happy. But 'the people were ignomnt, 
the theories did not always work in 
practice, and the young man became 
frustrated. Then he remembe~ed his 
years of work with the wise men, and 
how learned they were. 

The young man went back to where 
the wise men dwelt in their towers. 
There he used his knowledge to build 
a great, high tower for himself, where 
he could be very wise, and enjoy the 
companionship of his wise teachers. 

But the people were so unhappy 
that they decided to go to ·the wise 
men for help. So they went to i:he 
place where the wise men dwelt, and 
called up, "Oh great and noble wise 
men, will you help us?" But the wise 
men were too busy being wise, and 
they did not hear the people. So the 
people in their ignorance thought they 
could bring the wise men to the 
people by destroying the towers. Alas, 
they did not know they would kill the 
wise men. So the young man, with 
the rest of the wise men, died and 
the people were still unhappy. 
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Knowing full well that by the time this is published, 

the Saigon situation may have changed, it is still our 
belief that we should cry out at the indignation suffered 
by the United States as a result of being associated with 
and committed to the defense of a Vietnamese govern
ment which demands a military victory in their civil war. 
And not only do Thieu and his associates have the 
audacity to demand that we fight to give them a military 
victory, but also the United States has the stupidity to 
kiss his ass and try gentle persuasion to get S. Vietnam 
to the peace table. Since when does the puppet govern
ment pull the strings? If you would please remember, 
the expanded peace talks were to begin Wed., the day 
after the Presidential election. Thieu refused to send 
a delegation. Why didn't the United States very plainly 
state, "Either you be in Paris on Wednesday or on Thurs
day we'll start bringing the troops home!" There is no 
excuse for Saigon deliberately prolonging the war or 
embarrassing the United States, the so called peace 
loving nation. The point of the matter is that Thieu is 
not in a bargaining position with us. Or to quote an 
old cliche, you don't bite the hand that feeds you. Hope
fully, the learned men in Washington will soon realize 
that the United States is spoon feeding S. Vietnam and 
that we certainly should not tolerate any temper tantrums 
from the baby. 

r r ra 
Soon, the technical commission representatives to the 

LT. faculty curriculum committee will be introducing a 
plan for an optional five year engineering degree. This 
plan, formulated primarily by the Engineer's Club, has 
the nearly unanimous support of Tech Commission, the 
technical societies, and the Technolog. 

We believe an optional five year engineering degree 
is a necessity and must be organized as quickly as pos
sible. The reasoning behind this proposal are these: 
(1) In fhe four year program engineers are not given 
enough time to develop their education in non-technical 
areas. In the proposed plan an increase of 15 non-tech 
credits will be required, which brings the required total 
for graduation to 218 credits; (2) The student is not cap
able of studying the average 17 credits per quarter and 
obtaining a lasting knowledge of the subjects; (3) from 
figures supplied by Dean Cartwright, the average B.S. 
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The opinions expressed here, unless otherwise signed, 
are those of the editors and do not necessarily represent 
the views of the Institute of Terc:hnology, its faculty or 
students, or any ather organization. 

graduate of I.T. spends approximately 13.5 quarters in 
attendance. His figures show that the students cannot 
finish the required amount of work in 4 years or 12 
quarters. The 203 credits for 13.5 quarters figures to 
about 15 credits per quarter or the suggested CLA credit 
load. Why then should we have a 12 quarter, 17 credits/ 
quarter system when no one can keep up with this un
obtainable theoretical pace? Why should we be re
quired to put out more work in less time than the CLA 
people? 

Our argument is not against the total amount of work 
required, but the amount of "draft-free" time in which 
to complete it. Why should we be forced to attend 
summer sessions so that we can barely receive our degree 
before being drafted? We would like more Institute of 
Technology approved time; we would like the Institute 
of Technology to recognize and endorse the five year 
program which we already in effect have. 

Below is printed the proposal for the optional five year 
program. Having read this far, read the proposal, and 
if you see the validity of the program and support our 
suggestions, do something! The Deans and curriculum 
faculty members will assume your non-support if you 
don't make them aware of your attitudes. The Deans 
and faculty members continually claim they are willing 

(Continued on page 11) 

THE ONLY TRUE 
"RESISTOR .. ? 
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With an oil company? You bet! D We're experimenting with new methods for feeding the hungry .. 
Nearing a breakthrough to better and safer roads. Coping with temperature and pressure prob
lems in space, with applications right here on earth. Expanding our total energy concept D This 
is an exciting company, deeply involved in helping create a better world. And we need dedicated 
people who share our enthusiasm. In research and development, marketing~ refining, planning 
and engineering, administration. D We need people like you. D Want to know more? Talk to our 
representative on your campus .. See our ad on the next page for the date. 

STANDARD OIL DIVISION 
AMERICAN OIL COMPANY STANDARD 

... •111•@ 
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If you have a degree in: 
Chemical Engineering (PH.D., M.s., B.s.l 

Mechanical Engineering (B.s.) 

Civil Engineering (B.S.l 

you can work in one of our 
following departments: 

REFINING 
PLANNING & ENGINEERING 

RESEARCH AND DEVELOPMENT 
MARKETING 

CORPORATE STAFf 

doing the following types of work: 
Systems Engineering 

Plant Engineering 
Field Engineering 

Process Economics Engineering 
Design Engineering 
Process Engineering 

Process Development Engineering 
Product Development Engineering 

Project Engineering 
Technical Sales Representative 

Industrial Marketing Engineering 
Structure and Design Engineering 
Talk to our Representatives 

E. A. HARMS 
J. Y. HELMER 

W.W.HOLMES 
0. 0. JUVELAND 

M. F. OXENREITER 
January 13 & 14, 1969 

• ~~~~~ 
STANDARD 

~Ill~~ 
STANDARD OIL DIVISION 
AMERICAN OIL COMPANY 

An equal opportunity employer 

I 
to listen and consider the voice of the students. Talk 
to your advisors, get together a group of guys and write 
a petition to the Dean telling him of your support for 
this program. We need your support. We need your 
push to overcome the inertia of the faculty. The faculty 
is a practical example of Newtons First Law, a body at 
rest tends to stay at rest. And likewise, the system will 
remain in the same pattern until some force acts to 
change the system. Let's act! 

CURRICULUM PROPOSAL 

The Minnesota Society of Professional Engineers', 
Student Chapter, recommends that the IT Curriculum 
Committee consider an optional expanded five year 
pr~gram, in addition to the present four year program. 
Th1s expanded program would increase the non-techni
cal credit requirement from the present 27 to a mini
mum of 42 and the free elective requirement from 9 
to 21. The remainder of the curriculum would remain 
unchanged from the present four year curriculum. 

The Engineers' Club believes that such an expan
sion would: 

(1) give the engineering student a more 
liberal education to better prepare 
him as a more knowledgable and re
sponsible addition to society. 

(2) allow the student the opportunity to 
take additional courses that he is un
able to take under the present pro
gram because of lack of credit time. 

(3) encourage the IT student to explore 
other fields of interest outside his 
major field. 

(4) allow the student to carry a lighter 
credit load per quarter, thus en
abling him to better learn the material 
presented for each course. 

(5) allow the student with a lighter credit 
load to more fully participate in extra
curricular activities. 

It is the Engineers' Club's opinion that an engineer
ing education should provide the student with more 
than the basic technical tools of his trade, as is now 
the case, but should, in fact, produce a well rounded 
and liberally educated individual. We feel that an 
optional five year program would allow those who so 
desire an opportunity to achieve such goals. [] 
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E ARE CONSTANTLY reminded that our increasingly urban society 1s 

m trouble because of the developments of modern technology. Those that 

remind us of our present difficulties can justly be accused of loose terminology. 

A major source of our present problems is the application of old technologies 

to new situations. The automobile illustrates my point. It is an old technology 

which strangles our cities. What new technologies which have been developed 

to move people quickly and cheaply from one point in the city to another 

are blighting our physical environment? 

A reminder that it is old rather than new technologies which are killing us 

off is the plight of Venice. (Here, at least, we cannot blame the automobile.) 

There is compelling evidence that one of earth's urban treasures is being 

rapidly destroyed by careless application of old technologies and studied 

neglect of new technologies. Rapid industrial development in the environs of 

Venice has polluted the air to such an extent that buildings which have with

stood the ravages of centuries are crumbling, attacked by corrosive air-borne 

pollutants and sulfuric acid produced by the combination of sulfur com

pounds in the air and the ever-present sea spray from Venice's canals and 

lagoon. Italian industrialists have chosen to ignore the technologies which 

inhibit pollution since these are expensive to implement, preferring instead to 

witness the destruction of their heritage which is priceless and, therefore, not 

a fit parameter in the economic equation. 

In addition, Venice's waterways have been dredged and channels rerouted 

in order to allow the passage of larger ships to serve the industrial development 

of the area. The effects of these alterations in the waterways were not studied 

or analyzed beforehand by modern techniques of the hydraulic engineer. Many 

believe that the disastrous floods which Venice has experienced in the past few 

years are attributable to ignoring the complex interaction between the tides of 

the Adriatic and the lagoon and waterways of Venice. 

Finally, a large section of Venice has been abandoned and is decaying 

simply because no one has searched for ways to supply Venetians with life's 

necessities at prices consistent with existing incomes. For example, lack of 

modern methods of transportation and storage of foodstuffs has caused food 

prices to rise to intolerably high levels in the city. 

Paris was saved at one point in its history by the application of the then 

modern technologies of sewage and waste disposal. Venice is provided through 

the action of its daily tides with a natural sewage system. What it needs to 

assure its survival is the application of techniques and methods of analysis and 

action familiar to modern engineers. 

The problems of Venice are mirrored to some degree in each of our cities. 

The insistence on exploitation of old technologies because such exploitation is 

momentarily profitable should be countered by everyone of us who has the 

opportunity to apply our knowledge of new methods to save our environment 

and our culture. 

MINNESOTA TECHNOLOG 



You'll never get anywhere without it. 
Nothing helps a young engineer's 

career like being given a challenge. 
Which is another way of saying a chance 
to fail now and then. To make his own 
mistakes. 

At Western Electric we give our newly 
recruited engineers responsibility almost 
immediately. They make their own de
cisions. Learn from their own errors. 

Don't get us wrong. We keep our 

demands reasonable enough so that our 
recruits can make their decisions at their 
own pace. But our thinking is, a man 
feels awfully good about even a small 
decision when it's his. 

If you're the type who'd like the chance 
to make your own moves, see our recruiter 
or write College Relations, 222 Broad
way, New York, N. Y. 10038. 

A lot of hard work never hurt anyone. 

Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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Technolog: In the next legislative session, the Institute 
of Technology will be requesting $10.5 million. What 
are the chances of getting the money? 
Cheston: It is very difficult to tell. The state legislature 
has always been sympathetic toward IT's requests in the 
past, but this has been by far the largest request IT has 
made for a building fund. 
Technolog: Will we be getting any money from the 
federal government in the form of research grants? · 
Cheston: It is rather unlikely this year or the next year 
that there will be very much money available from the 
federal government as far as matching funds for build
ings are concerned. It is just one aspect of the general 
austerity program of the federal government. 
Technolog: Of the money requested from the state 
legislature, will it be used largely for new buildings or 
for all aspects of IT? 
Cheston: The $10.5 million dollar figure covers costs of 
building the first structures in the new IT complex. It 
will house new quarters for the Civil Engineering De
partment, and also house some expanded activities of 
the Electrical Engineering Department. 
Technolog: Where will the new complex or building be 
built? 
Cheston: The new complex will be started on the foot
ball practice field; it will soon be dedicated to Insti
tute of Technology activity rather than athletic activities. 
Technolog: What will happen to the Engineering Court
yard where the temporary buildings are now? 
Cheston: The temporaries in the engineering court, and 
also the two stubs on the Main Engineering Building 
will eventually disappear and the area will contain, at 
least we hope it will contain, an underground structure, 
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which will house a new science-engineering library and 
perhaps such things as computing facilities. But the 
area is dedicated to the Institute of Technology court
yard and will not have buildings above grade. 
Technolog: When do you expect this work to take place? 
Cheston: That's about the last phase of the building 
program, and if everything goes according to schedule 
it should take place around 1975. 
Technolog: The Civil Engineering Department of course 
does not have a building of its own now. What sort of 
facilities will be built for them and will they be com
plete facilities? 
Cheston: The Civil Engineering Department is spread 
around within a number of buildings on the campus. 
One building, the experimental engineering building, 
is scheduled for demolition in about 4 to 6 years. The 
new building will also contain the kind of modern lab
oratory facilities that are necessary in a field such as 
civil engineering, which has changed radically in the 
last 40 to 50 years. The same is true, of course, of elec
trical engineering. None of the electrical engineering 
facilities that presently exist will be demolished, but the 
Elechical Engineering Department has expanded and 
has changed its orientation considerably in the last few 
decades, and just needs modern facilities. 
Technolog: What expansion will be done across Church 
St. in Murphy and Vincent Halls? 
Cheston: The Math Department will move in about 2 
years into what we now call the Murphy-Vincent com
plex. The money, which is needed to modify those two 
buildings and to connect them is already in hand. As 
a matter of fact, the university will soon start construc-

(Continued' on page 26) 
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We are scientists and I weep for us 
Little men, caged cave creatures, blindly 
constructing 

Destruction. 
The secrets enslave us; 
In one vast heartache we 

vomit napalm, 
In a frenzy of frustrated consciences 

come bombs and 
Leveled rubble of cities as we build 

Airplanes, 
Intercontinental Ballistic Missiles, 

Better sticking napalm, 
Noxious gases and 

Deadly microbes-
To unleash on 

Innocent 
Mankind, 

Edward Plaster 
I.T. Senior 
Chemistry 

MINNESOTA TECHNOLOG 
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We feature a sort of 
do-it-yourself training, e rather than long, dreary 
formal programs. It's your 
ball, but we'll go all out 
to help you carry it just 
as far and as fast as 
you can go. When you 
need a hand, it will be 
there-from experienced 
pros. Your on-the-jo~, 
on-the-project expenence 
will be thorough. 

And, frankly, we need 
you on the job right now. 
To help us continue a 
growth rate that's zoomed 
from 318 million to l.l 
billion dollars in sales 
over the last I 0 years. 
Besides a lot of hard work, 
we think the reason is 
that we are really many 
companies. Fibers. 
Chemicals. Plastics. Coat
ings. Petroleum. Each 
pursuing its area of 
expertise autonomously 
against a broad corporate 
plan. This freedom of 
operation makes it 
possible to give you as 
much responsibility as 
you're ready for. And 
we'll work along with you 

to make sure that you 
-can grab more as soon aq 
you can handle it. 

If you have a degree in 
chemistry, chemicat 
mechanical or industrial 
engineering, physics ?r 
marketing or accountmg 
-plus a large degree of 
initiative and imagina
tion-Celanese has a lot 
to offer you. In profes
sional growth. In rewards 
based on performance, 
not how old you are or 
how long you've been 
with us. 

Discuss us with your 
faculty and placement 
officer. Talk to our repre
sentative when he's on 
your campus. Or write to: 
John B. Kuhn, Manager of 
University Recruitment, 
Celanese Corporation, 
522 Fifth Avenue, New 
York, N.Y. 10036. 
an equal opportunity employer 

CELANESE 
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SPECIAL DEVICES are used to measure the physical 
fitness of student voluntees in the Physical Education 
for Men Research Lab on the fourth floor of Cook Hall. 
Two of the main purposes of the lab are: 1) try to develop 
physical fitness tests which can be administered by 
teachers with no special equipment; and 2) help develop 
machines which will be used to rehabilitate people with 
muscular diseases. 

The best measurement of physical fitness is to deter
mine the maximum rate of oxygen consumption. A motor 
driven tread mill is the device used to test oxygen con
sumption. Both the speed of the runner and the slope 
of the incline can be set so that the amount of work 
the volunteer must do at each test session can be con
trolled. 

Electrolytic paste is used to attach two tabs on the 
volunteer's chest. These are connected to a transmitter, 
worn around the waist, from which signals are sent to 
a machine which converts the heartbeats to a graph 

MINNESOTA TECHNOLOC 



on paper tape (see Fig. 1). One heartbeat is recorded 
by a maximum peak with one subpeak on both sides. 
By measuring the average distance between two peaks 
and by knowing the speed of the tape, the heartbeats 
per minute can be computed. This is not used directly 
but is recorded as background data on the subject. 

A head gear is also worn by the runner. His nose is 
plugged and he is forced to breathe through a hose 
connected to a drum which collects his expired air. The 
percentages of oxygen, nitrogen, and carbon dioxide 
are then measured and compared to a standard mixture 
of the same three gases. From this, the cubic centimeters 
of oxygen per minute per kilogram body weight is found. 
As the runner exerts himself more, his oxygen consump
tion rises. When the difference between two successive 
measurements is less than 2.5 cubic centimeters of oxy
gen per minute per kilogram body weight, a maximum 
consumption of oxygen is reached. People whose maxi
mum oxygen consumption rate is very large have more 
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potential to use energy and exert themselves than those 
with a small maximum oxygen consumption rate. 

The lab also has other machines to measure fitness. 
A bicycle is used to make a rider exert himself, while the 
electrical activity of his muscles is recorded. The bicycle 
can be set so that the rider will do work at a s~ecified 
rate. An electromograph, recording from the same trans
mitter that is used during the tread mill experiment, 
measures the muscle activity in units called ergometers. 

Also used to measure electrical activity in muscles is 
a strength table on which the volunteer sits with a bar 
across his shins. When he pushes on this bar with his 
legs, the maximum force his leg muscles can exert is 
also measured. 

By plotting the data for all students in a particular 
group, an average can be calculated for the group. 
Graphs are then made to compare any number of teams 
or individuals. (] 
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NAPCO INDUSTRIES, INC. 

Be of good cheer. 
Sell back your books, 
Be a rich Engineer. 
-Old Irish Proverb 

Merry Christmas 

Happy New Year 

from the 

ENGINEER'S BOOKSTORE 

How manl.J 

hats do l.JOU want 

to wear? 

Napco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle : design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211 
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MTS 
MTS Systems Corporation is re

cognized as one of the leaders in 
the field of high response, electro
hydraulic servo systems used for 
materials, structures, and vibration 
testing. Our customers include manu
facturers, colleges and universities 
and governmental research agencies. 
We can provide a good future and a 

great challenge for an engineer who 
would like to become part of a young 
aggressive growing company. We are 

continually interested in interview
ing and considering for employment 
capable engineers to meet our chal
lenges. To this end, we ir.vite you 
to contact us at 941-3200 for an in

terview. 

Loeated one mile west of 494 

on Hwy. 5 in Eden Prairie. 

"An Equal Opportunity Employer" 
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The 
Rauland Team . a 

group of professionals ... each 
with his own assignment, but each 

a part of the team working to improve 
and perfect the Rauland Products. 

The Rauland Corporation, a subsidiary of the 
Zenith Radio Corporation and one of the world's 
largest manufacturers of color TV picture tubes, 
needs good, professional engineers and scientists to 
join their team. Individuals with creative ideas and 
the ability to work with the rest of us turning out 
a better product. 

You have a future-a career-as a member of the 
Rauland team. We offer excellent starting 
salaries, and a superior benefit program 

that includes free insurance and profit 
sharing. Talk over the possibilities 

of joining us with your college 
placement office or write to 

Mr. Joe Kerga at The 
Rauland Corp. 

• • .YOUR HA ! 1!=1 ~=>.·==.!I =~=ISION=oFZE=NITH=RAOI=OCOR=PORA=JION=::::!J 
2407 W. North Ave. 

Melrose Park, Illinois 

AN EQUAL OPPORTUNITY EMPLOYER 

21 



I 

Jenni er 

rlen6on 

22 

r 

These pages should come as a welcome distraction 
from all the joyous activities of this month (finals)? This 
lovely brunette is Jennifer Mortenson, an art major here 
at the U. She has a great variety of interests and when 
asked of her favorites she replied, "I go sailing. We 
entered a race once and came in fifth out of five, we 
had fun though. I ski and I love sports cars and races. 
You might say I really like going to races in the sum
mer, skiing in the winter, but in the fall I like going 
to very old cemeteries and abandoned houses." For 
those who have motorcycles, she enjoys riding along on 
back. Jennifer has been frequently called upon to model 
in fashion shows. Our personable treat this merry month 
is also very good at doing portraits. I'll bet that's just 
what you had in mind as a gift to send back home. 
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As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

:atmosphere of aerospace technology. 
I 

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. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

o AERONAUTICAL e ELECTRICAL e CHEMICAL e CIVIL o MARINE e 
INDUSTRIAL ENGINEERING e PHYSICS e CHEMISTRY o METALLURGY 

e MATERIALS SCIENCE e CERAMICS e MATHEMATICS e STATISTICS 
e COMPUTER SCIENCE e ENGINEERING SCIENCE e ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

ra hitn i r r ft DIVISION OF UNITED AIRCRAFT CORPORATION 

December, 1968 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 
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(Continued from page 15) 

tion on that. 
Technolog: What about the new Chemistry addition? 
Cheston: The new chemistry addition of course is part 
of the institute complex and we also hope to get funds 
to enable the chemistry building to be linked to the old 
Walter Library. Because Walter Library is becoming 
the book repository library for science and engineering, 
and also contains the present Chemistry Department 
library. 
Technolog: Then most of the east bank will be devoted 
to IT. 
Cheston: You're right except for the area which is called 
the Knoll Area which is on the other side of the Northrop 
Auditorium where the old Psychology Building is. But 
the main quadrangle, for example, will primarily house 
IT activities. 
Technolog: Will you be going out into the state and 
setting up advanced programs in Duluth and Morris? 
Cheston: The Duluth and Morris activities are inde
pendent of the Institute of Technology, however, they 
are not independent of the University of Minnesota. 
We will try to coordinate whatever expansion activities 
that go on in Duluth and Morris with whatever we 
do here. 
Technolog: A number of students here take their first 
two years at state colleges or branch campuses. How 
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much correlation is there between our programs and 
the others? 
Cheston: We're getting an increasing number of transfer 
students into our upper division from Duluth and state 
colleges and state junior colleges. As a matter of fact, 
this year we experienced a drop in the number of in
coming freshmen from high school, but that was more 
than made up by the increase in the number of trans
fers from other colleges. Right now we have more 
students in the upper division than in the lower division, 
which is a reversal of the past. We expect within 6 or 
7 or 8 years to have 2 to 3 times more people in the 
upper division than in the lower division. That's because 
of the rapidly growing program of state junior colleges 
and state colleges, especially the five new junior colleges 
which we have in the metropolitan area. We expect to 
get a large number of transfers from them into the 
Institute of Technology. 
Technolog: Then, will most of the building that will be 
going on in the next few years be for upper division 
and research facilities? 
Cheston: Most of the building that will be going on 
over the next decade or so is intended to house the 
upper division activities and graduate activities. That's 
why it's expensive and takes a lot of space, simply be
cause you need much more space to present an upper 
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What company was responsible for the 
following engineering innovations? 

The transistor ________________________ __ 
Radio astronomy ______________________ __ 
Negative feedback ____________________ __ 
High Fi and Stereo ____________________ _ 
Synthetic crystals ____________________ _ 
TV transmission ______________________ __ 
MagnetJ.c tape 
Sound motJ.on pictures ________________ _ 
Microwave relay ______________________ __ 
ElectronJ.c swJ.tching ________________ __ 
The solar battery ____________________ __ 
Tel star ________________________________ _ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working for us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company. 

We hope the above final can be the start 
of something great. 



division laboratory sequence in electrical engineering 
than you do in a lower division section of mathematics. 
Technolog: What section of what is now the football 
practice field will be used? 

Cheston: What's now called Union St. will be rerouted 
and will skirt over by Cook Hall and the stadium and 
end up somewhere around (Harvard St.). What you now 

call the football practice field will indeed be given over 
to IT structures eventually, and so will Union St. itself. 
Union St. will disappear and there will be buildings 
smack where Union St. now exists. 
Technolog: Will that whole area be devoted to civil and 
electrical engineering? 
Cheston: No, actually plans were worked out last fall 
with Leonard Parker who is a member of the Architec
ture faculty, and a group of faculty from the institute, 
for the expansion of IT facilities through 1980, it is an 
integrated plan. What is very nice is that we're trying 
to get funds for carrying out this plan, requesting a cer
tain amount of it from each state legislature every two 
years rather than trying to build it all at once. 
Technolog: What other buildings are you planning on 
putting in this area? 
Cheston: In addition to providing for civil engineering 
and for all of electrical engineering, the earth sciences, 
which is now located in very cramped and outdated 
quarters over in Pillsbury Hall will be moved into 
this area. We hope that the activity related to computer 
science and computer technology, and part of the uni
versity computer center will be over in this area. Of 
course, we talked about the new engineering library 
and things of that nature. [] 

••• 
One of the outstanding advantages 
of Malleable Iron Castings 

casting also helps to make parts stronger. 
Metal components tolerate loads better 
ifthey are designed to distribute stresses 
efficiently. Sharp corners or other abrupt 
sectional changes tend to restrict the 
uniform distribution of these stresses. 
The corner thus becomes a logical site 
of fatigue failure. In a casting, it is a sim
ple matter to round out corners, blend 
sections and taper connecting members 
to achieve a design which will distribute 
stresses. 

The illustration shows how stresses "set 
up" at sharp corners. A much smoother 
transfer of stresses was achieved when 
this part was switched to a Malleable 
casting (shown on the right). 

Casting is the simplest and most direct 
way of creating form and shape with metal. 
Casting offers almost unlimited freedom 
to the designer. A cast design is not re
stricted by sizes or shapes of mill stock, 
accessibility of tools, withdrawal allow
ances for dies, or other limitations. 
Complex shapes, interior cavities, and 
streamlined contours, which would be 
difficult or impossible to create with other 
methods, are simple with a casting. 

For instance, consider the complexity 
ofcreatingthe dozens ofteeth, lugs, holes 
and collars on this pipe repair clamp. It 

would be prohibitively expensive to pro
duce by any method other than casting. 
By using the casting process for economy, 

and Malleable iron for strength and ducti
lity, these clamps combine service and 
value. 

The design freedom made possible by 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 
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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 

Randy Trost, Wisconsin '67 

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 



DR. RANDALL F. BARRON 
Associate Professor 

Department of Mechanical Engineering 
Louisiana Polytechnic Institute 

THE SCIENCE of .thermodynamics involves four basic 
principles of nature, which have been given the highly 
imaginative names: Zeroth, First, Second, and Third 
Laws. The Zeroth Law was given its name because 
people did not realize that it was a "law" until the First 
Law had been named, and it was too late to change 
things. The Laws may be stated as follows: 

Zeroth Law. Two systems, each in thermal equilibrium 
with a third system, are in thermal equilibrium with 
each other and therefore are at the same temperature. 
(Ref. l, pg. 62) 

First Law. Whenever a transfer of energy occurs, en
ergy must be conserved. (Ref. 1, pg. 114) 

Second Law. (a) Statement of Kelvin and Planck: It 
is impossible to construct a device that will operate in 
a cycle and produce no other effect than the raising of 
a weight (doing work) and the exchange of heat with 
a single reservoir. (Ref. 13, pg. 161) 

(b) Statement of Clausius: It is impossible to construct 
a device that operates in a cycle and produces no effect 
other than the transfer of heat from a cooler body to a 
hotter one. (Ref. 13, pg. 161) 

Third Law. It is impossible to reduce the temperature 
of any system to the absolute zero of temperature in a 
finite number of operations by any procedure, no matter 
how idealized. (Ref. 14, pg. 397) 

The laws of thermodynamics have beE'n summed up 
in concise form by some astute observer: 

Zeroth Law: You may get into the game, 
First Law: But you can't win. 
Second Law: In fact, you can't break even, 
Third Law: And you c::m't even get out of the game. 
Although it sounds trite, the Zeroth Law does allow 

us to measure temperature and "get into the game" of 
energy conversion and transfer. It is not quite as trans
parent as the famous mathematical theorem: "A con-
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tinuous function of continuous functions is continuous." 
(Ref. 12, pg. 152) (For example, if Jane dates Tom, 
and Tom dates Sue, it does not necessarily follow that 
Jane dates Sue.) 

The First Law o:r Conservation of Energy Principle 
is fairly easy to accept, because we all like to believe 
that there are a few things which can be conserved 
in this world. From the time of Parmenides (a Greek 
philosopher of the fifth century B.C.) on down, the 
human mind has felt an irresistible urge to find an 
anchor that would stay put while everything else seemed 
to be changing. In spite of horse racing and Foreign 
Aid, most people accept the fact that we mortals cannot 
create energy-we can convert it from one form to an
other. Since the First Law is a bookkeeping scheme for 
energy, when new forms of energy are discovered, we 
simply open another account in the energy equation to 
take care of this new-found energy. 

The Second Law is more difficult to accept, since it 
states that we cannot construct a 100% efficient machine. 
We can't b!"'eak even in the game of converting energy 
from one form to another-some energy must be wasted 
to obtain useful work. 

The Third Law is important to the chemist and cryo
genic engineer. To the chemist, it gives values of prop
erties as the temperature approaches absolute zero, and 
it tells the cryogenic engineer that he can get quite 
close, but never reach exactly absolute zero. 

The Second Law is much more far-reaching than a 
M.E. 31A course, however. It invades all areas of our 
life. We would like to discuss some of these implications 
of the Second Law in the following material. 

A more general statement of the Second Law may be 
given as: 

Every system left to itself will, on the average, 
change toward a condition of maximum probability; 
or, every system left to itself will, on the average, 
change toward a condition of maximum disorder. 

This trend of nature from order to disorder has been 
reversed only once in recol"'ded history, and an external 
agent was involved in that case. 

Genesis 1: 1. In the beginning God created the 
heaven and the earth. 

MINNESOTA TECHNOLOG 



"The classical development of physical science offers 
no subject of more grace and elegance than thetmo
dynamics." 

-Cecil J. Schneer 
THE SEARCH FOR ORDER 

And the earth was without form, and void; and 
darkness was upon the face of the deep. And the 
Spirit of God moved upon the face of the waters. 

And God said: Let there be light: and there was 
light. 

Order was created from chaos, but the Second Law has 
been in operation ever since. 

In keeping with the idea of the trend from order to 
disorder, the Second Law tells us that the stores of 
energy are continually· becoming unavailable for use as 
energy is dissipated from an ordered, useful form to a 
disordered, unusable form. 

Although the fate of our world will be fire and brim
stone, the fate of the universe is supposed by most 
Second Law followers to be a "heat death," in which all 
stars burn out, and the universe finally comes to some 
equilibrium low temperature. 

We may take heart, however; for the External Agent 
has said that He will save us from the Second Law. 

Isaiah 65:17. For, behold, I create new heavens and 
a new earth: and the former shall not be remembered, 
nor come into mind. 

Parkinson and Peanuts 

The Second Law is in action in business administra
tion, if we may believe the words of C. N orthcote 
Parkinson. (Ref. 6) He has stated several "Parkinson's 
Laws," which are corollaries of the Second Law, in fact. 
Notice the underlying thought of the natural trend of 
organization and order toward disorder for a system 
left to its own wiles: 

"Work expands so as to fill the time available for 
its completion." 

In any public administrative department, Parkinson 
claimed that the number of people on the staff would 
increase by approximately 6% per year, irrespective of 
any variation of the work (if any) to be done. For 
example, in 1914 the British Admiralty had 62 ships in 
commission, 146,000 officers and men in the Royal Navy, 
and 2000 Admiralty officials to do the paperwork. In 
1928, there were 20 ships, 100,000 officers and men in 
the R.N., and 3569 Admiralty officials. In 1954, after 
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Snoopy Tells About The Second Law 

England had ceased to be the dominant world power 
at sea, the Admiralty staff numbered 33,788. 

Charles M. Schulz had some thoughts on the Second 
Law. (Ref. 10) What better example of a highly dis
ordered system than Pigpen? Consider that cartoon in 
which Linus is building an elabora,te sand-castle. As he 
completes the intricate and complicated structure (high 
order), rain begins to fall. The rain continues until the 
whole complex is a flat mushy mess (high disorder). A 
disheveled Linus looks at us and says: "There's a lesson 
to be learned here somewhere, but I don't know what it 
is ... " Why, it's the Second Law, Linus! 

The Trend From Order To Disorder 
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That Stuff Called Entropy 
Thus far we have spoken of the Second Law in terms 

of order and disorder. In engineering we like to have 
a more concrete measure of the effects which we analyze, 
and as a result, the concept of entropy evolved. Entropy 
is a quantitative m.easure of the disorder associated with 
a system in any given condition. The Webster's New 
Collegiate Dictionary defines "entropy" as: "A mathe
matical factor which is a measure of the unavailable 
energy in a thermodynamic system." 

We have Rudolph Clausius, a German physicist, to 
thank for coining the word entropy. He used the Greek 
word trope, which was intended to mean "transforma
tion" to allude to the tendency of systems to transform 
to a sta'te of higher disorder. 'IIhe modern usage of the 
Greek word has changed so that it is closer to the notion 
of "turning one's face' aside" or "shame". (Ref. 12, pg. 
77) As Linus said, "There's a lesson to be learned here 
somewhere." 

The mathematical definition of entropy (or, actually, 
change in entropy) used by the engineer is: s = k:S(pi In 
pi) where pi = probability of the outcome of the ith 
specified event, and k is a constant, which depends upon 
the units which we use to measure entropy. The two defi
nitions look entirely different; however, they are equiva
lent. 

The Thermodynamics of 
Shooting Craps 

Although the engineering definition of entropy· is more 
convenient in problems involving macroscopic energy 
transfers, the statistical definition allows the concept of 
entropy to be applied in many other situations. For 
example, let us calculate the entropy associated with 
throwing dice. With two dice, there are 11 possible out
comes ( 2 through 12), and the probabilities associated 
with each outcome are tabulated as follows: 

TABLE I. Probabilities for "fair" dice. 

Outcome, i 2 3 4 5 
·---------

Probability, Pi 1/36 2/36 3/36 4/36 
(1/18) { 1/12) {1/9) 

Outcome, i 8 9 10 

Probability, Pi 5/36 4/36 3/36 
{ 1/9) {1/12) 

Using our equation for entropy, we find: 
S/k = - :S(pi In Pi) = 2.268 

i 

6 
---

5/36 

II 

2/36 
{ 1/18) 

7 
--

6/36 
{ 1/6) 

12 

1/36 

In dealing with many statistical situations, the unit called 
the bit is used, in which the constant k is taken as 

1 
k = - = 1.4427 bits 

ln 2 
In this system of units, the average entropy per throw is: 

S = (2.268) (1.4427) = 3.28 bits/throw 
Suppose we are in a slightly irregular game, in which 

the dice are loaded such that 6 occurs 3/12 of the time; 
5, 4, 3 and 2 each occur 2/12 of ~he time; and 1 occurs 
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TABLE 2. Probahilities of Outcomes for an irregular game. 

Outcome, i 2 3 4 I 5 6 7 

Probability, Pi 1/144 4/144 8/144 I 12/144 16/144 22/144 

Outcome, i 8 9 I 10 II 12 

Probability, Pi 24/144 20/144 1 16/144 12/144 9/144 

1/12 of the time for a single dice. The probabilities of 
the 11 outcomes using two dice are as follows: 
After calculating the entropy, we find 

S/k = 2.229 and S = 3.22 bits/throw 
The entropy is lower, in this case, because we have 
"ordered" the outcomes by loading the dice. 

Now, suppose we are in a real swinging g<ame, in which 
the dice are loaded so that only 6 may occur on a single 
dice. The probabilities for the various outcomes are as 
follows: 

TABLE 3. Probabilities for a severely loaded set of dice. 

Outcome, i 2, 3, 4, ... , 10, II 12 

Probability, Pi 

The entropy becomes: S/k = 0 and S = 0 bits/throw. 
We have a perfectly ordered game (only 12 will turn 
up), but we do not have a very "fair" game. 

The Second Law may be used to determine if a game 
is "fair". Since we know all about entropy now, we 
may restate the Second Law in the following form: 

Every system left to itself will, on the average, 
change toward a condition of maximum entropy, con
sistent with the constraints on the energy of the system. 

Let us consider the problem of tossing coins. If the 
probability of obtaining heads in p, the probability of 
obtaining tails in ( 1 - p), since we are excluding the 
remote possibility that the coin will land on its edge 
and remain. What should be the value of the probability 
p if the coin is fair'? Using the expression for the en
tropy, 

S = - k [p h1 p + ( 1 - p) ln( 1 - p)] 
The Second Law tells us that the entropy must be a 
maximum for a fair coin. For a maximum in entropy, 
we must have 
dS p 

0 = - [ 1 +In p - 1 - ln ( 1 - p ) ] = - k In 
~ 1~p 
Or, 

p 
-- = 1 so p = 1 - p 
1-p 

The probability of obtaining heads for a hiir coin is: 
p = ~f 

We have found that the fair coin should have equal 
probabilities of obtaining heads and tails. Iswt science 
wonderful! Although the answer in this example was 
"intuitively obvious," the same principle may be applied 
in much more complicated situations to find the specific 

(Continued on Page 37) 
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The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

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

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

How about you? Do you like a job that involves your interest, and keeps you involved 
till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

I 
® 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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pr ject c sc p 
CAPE KENNEDY, Fla.-A foot-long, 12-ounce tele

vision camera tube, will give man an entirely new look 
at his universe. The tube: called a Uvicon, is a key sci
entific instrument aboard the National Aeronautics and 
Space Administration's largest and most . instrumented 
unmanned satellite, the Orbiting Astronomical Observa
tory, OAO-A2. 

Developed by Westinghouse Electric Corporation, four 
of the Uvicon tubes will map the stars and interstellar 
space in a space experiment-called Project Celescope-
conducted for NASA by the Smithsonian Astrophysical 
Observatory, Cambridge, Mass. 

The mapping will be done by means of far ultraviolet 
radiation ( uv). These ultraviolet rays, emitted by celes
tial bodies, never reach the earth's surface because they 
are absorbed in the atmosphere. Thus, the Uvicons will 
give pictures of the heavens that have previously been 
screened from man's earth-bound observations. 

Such ·pictures offer promise for gaining new insight 
into theories concerning the atmospheres of young, ex
tremely hot s~ars, including their age and their chemical 
composition. Such information might lead to new dis
coveries a bout the origin and evolution of the universe. 

Project Celescope is a pioneering space experiment 
dating back to the late 1950's, when the Smithsonian 
proposed it to NASA and began work with Westinghous,e 
on development of the key Uvicon tube. The project will 
survey some 100,000 uv stars at a r:ate of up to 700 per 
day. An ultraviolet map of the entir,e sky will require 
about a year 'to complete. 

Basically, a Project Celescope telescope consists of 
three components: -an optical system ( Schwarzschild 
telescope) to form the ultraviolet star images and focus 
them onto the Uvicon camera tube; - - - -the Uvicon 
tube, Wlhich responds to the uv images, amplifies them 
electronically, stores them and converts them into tele
vision-type electrical signals; and a digital television 
system that processes these signals for transmission back 
to earth, where the original uv pictures are reconstructed. 

The Uvicon is an exotremely sensitive camera tube. It 
is a member of a family of devices known as SEC image 
tubes, so-called for secondary electron conduction, the 
electronic principle used to strengthen the images they 
receive. SEC tubes designed to respond to visible light 
are used for low-light-level surveillance in military, in
dustrial and security applications ,and in astronomy, 
since they have the inherent ability to literally "see in 
the dark" 

34 

t' 
in science and engineering 

Edited by Mike Voegele 
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lunar transp rt ti n 
A rocket-powered vehicle that could greatly expand 

scientific exploration of the moon has been proposed to 
the National Aeronautics and Space Administration by 
TRW Inc. 

Based on requirements of the NASA Manned Space
craft Center, TRW's Systems Group here ·developed de
tailed designs and analyses for a manned "Lunar Flyer" 
that could transport an astronaut from the Apollo Lunar 
Module to surrounding craters, surface cracks and other 
areas of scientific interest. 

Presently, NASA envisions that two Lunar Flyers could 
be carried on each mission following the initial manned 
lunar landings. On the moon, one astronaut would be 
sent out on exploration missions with the Lunar Flyer, 
the other astronaut would remain with the Lun::n 
Module. The Flyer would contain equipment and in
struments for gathering data and samples of the moon's 
surface. 

If the first astronaut or his Lunar Flyer had difficulty, 
the other Flyer could be used for rescue. On later mis
sions, it may be possible to cany only one Flyer, using 
one remaining on the moon from a previous mission. The 
Lunar Flyer would he carried in the descent stage of 
the Lunar Module. A flyer would be fueled on the moon 
with propellants remaining in the tanks for the TRW
built Lunar Module descent engine. It would then be 
ready to fly to heights of several ·thousand feet and at 
speeds of 100 to 150 miles per hour. It could travel as 
far as eight miles from the Lunar Module. In contrast, 
astronauts on foot are limited to a mile from the Module. 
On later long duration missions it could m·ake at least 
30 round trips during each lunar landing. It would he 
maneuverable in any direction and could hover like a 
helicopter. 
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radio st thoscope 
Westinghouse engineers have invented a kind of radio 

stethoscope to check the health of generators in electric 
power plants. 

Called an electromagnetic probe, it allows examiners 
to detect radio noise, or static, symptomatic of abnormal 
sparking within coil insulation, and to locate the section 
where the trouble exists. Generator power is created by 
a rotor inducing current in hundreds of feet of these in
sulated coils. 

Sparking occurs in air pockets and separations in faulty 
insulation. It may lead to complete breakdown of the 
insulation, and possibly even to destruction of the gen
erator. At stake are investments of thousands of dollars 
in the coils and hundreds of thousands of dollars in the 
generator. 

A variety of tests are used in regular examinations of 
the hundreds of coils in a generator during their lifetime 
of more than 30 years, so that problems can be spotted 
early and remedied. Standard tests indicate existence of 
insulation voids, but not how many there are or where 
they are located. 

The electromagnetic probe has a further advantage 
over other methods in being able to distinguish large, 
harmful voids from the numerous small voids that nor
m·ally occur during aging without causing harm. 

"Each of the standard tests will still have its place, but 
the electromagnetic probe will be the best we have to 
detect abnormal insulation voids," Dr. Dakin said. 

The instrument consists of a palm sized horseshoe 
electromagnet that exactly bridges the gap over the gen
erator slot in which the coil section under test is lodged. 
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"IBM is so involved in the electronics 
field, I'd always assumed they 
weren't particularly interested in 
M.E.'s," says Andy Simon. 

Andy got his M.E. degree in 1967. 
He's now a packaging engineer in 
memory development at IBM. 

Andy found out why IBM needs good 
mechanical engineers when he went 
to his campus interview. As elec
tronic packaging gets smaller and 
packaging density increases, a lot of 
new problems arise. And the M.E. 
has to solve them. 

As Andy says, "When I design the 
hardware package for a micro
electronic memory unit, I deal with 
heat transfer and other thermal prob-

''It never crossed 
my mind that IB 
wanted echanical 
Engineers!' 

lems, vibration and shock analysis, 
and electromagnetic compatibility. 
The associated connector design 
work gets me into stress and creep 
analysis and Hertz contact stress 
and evaluation." 

Then comes production 
That's only part of Andy's job. After 
his team designs, develops, and pro
duces a prototype memory unit, he 
has to work closely with manufactur
ing engineers, advising them on 
machines and processes to mass
produce the un.it. 

"It's tough but rewarding work," says 
Andy, "because the problems change 
with each new assignment. So an 
M.E. gains a lot of experience fast 

The kind of experience that helps 
him move ahead fast." 

Check with your placement office 

If you're interested in the opportuni
ties for mechanical engineers at 
IBM, ask your placement office for 
more information. 

Or send a letter or resume to 
lrv Pfeiffer, IBM Corp., Dept. BM2010, 
100 South Wacker Drive, Chicago, Ill. 
60606. We'd like to hear from you 
even if you're headed for graduate 
school or military service. 

An Equal Opportunity Employer 

® 
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(Continued from page 32) 

heats of vibrating molecules, the equilibrium composi
tion of a copper-brass alloy, etc. 

Thermodynamics of Gossip
Information Theory 

Thermodynamics becomes important in the study 
of transmission of information-so-called information 
theory. Writing and literature involve some degree of 
order and disorder, so entropy comes creeping in. Studies 
have been made to determine the entropy associated 
with great works of literature. The probability of a word 
having j syllables in a book of N words is: 

nj 
pj =-

N 
where: ni = number of words having j syllables. By 
simply counting the words and syllables, we may deter
mine the ave:rrage entropy peT word in any piece of 
literature. Some results are shown in the following tab1e: 

TABLE 4. Entropy per word for different languages. 
(Ref. 4, pg. 177} 

Author Work 

Average no. 
of syllables 
per word 

Entropy, S 
bits/word 

------ ~·-----------·~· ~--------1-----
Eng/ish 

Shakespeare 
Galsworthy 
Huxley 

Othello 
Forsyte Saga 
Brave New World 

1.29 
1.34 
1.40 

0.42 
0.48 
0.53 

------- --~------ -~ ---
German 

Mann 
Jaspers 

Greek 
Euripides 

Budden brook 
Der Philosophische Glaub 

Orestes 

1.74 
1.89 

2.13 

0.74 
0.72 

0.85 
--~------------- ------- -----· 
Latin 

Sa !lust Epistula II 2.48 0.92 

Note ·that the entropy of the Shakespeare work is low
est; while the entropy is highest for the Latin work. 

TABLE 5. Entropy for technical articles and 
children's books 

A1ld 1d B D Seuss 
nj pj nj 

one syllable 820 0.594 331 
two syllables 258 0.187 48 
three syllables 165 0.120 2 
four syllables 82 0.059 0 
five syllables 55 0.040 0 

Total no. of words 1380 381 
Average no. of 1.763 1.137 

syllables per word 

Average entropy, bits/word 1.692 0.586 

Pi 

0.869 
0.126 
0.005 
0 
0 

(s/k = 1.173) (s/k = 0.409) 
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Latin is a "dead" language now-did the Second Law 
have anything to do with its demise? We note that the 
Second Law is in operation in the English language, 
because the entropy per word is on the increase from 
Shakespeare to Huxley-some 300 years. 

Another interesting comparison may be made between 
two types of English literature: a technical paper in an 
engineering journal, and a children's book. In the fol
lowing table, a comparison is made between a technical 
paper, "Three-Fluid Heat Exchanger Effectiveness," D. 
D. Aulds and R. F. Barron, International Journal of Heat 
and Mass Transfer, Vol. 10, No. 10, ( 1967), pp. 1457-
1462, and a children's book, The Ca:t In the Hat, Dr. 
Seuss, Random House, Inc., New York, ( 1957). 

People have said that "technical literature is Greek 
to them." We see that the entropy for the technical 
article is actually greateT than the Greek work by Euri
pides in Table 4. 

We may also examine the entropy per letter in the 
English language. If all letters and the "space" between 
words were equally probable ( 27 symbols), the entropy 
per letter would be 
S = - ( 1.443) ( 27) ( 1/27) (In ( 1/27) = 4.75 bitsjletter 
The probabilities for each of the letters are not equal, 
however, as indicated in the following table. (Ref. 3, 
pg.52) 

-----~~--~~~-

TABLE 6. Probability of occurrence Pi for the letters 
of the English alphabet. 

Symbol Probability Symbol Probability 
----------~---- ----------

space 0.200 c 0.023 
E 0.105 F,U 0.0225 
T 0.072 M 0.021 
0 0.0654 p 0.0175 
A 0.063 Y,W 0.012 
N 0.059 G 0.011 
I 0.055 B 0.0105 
R 0.054 v 0.008 
s 0.052 K 0.003 
H 0.047 X 0.002 
D 0.035 J,Q,Z 0.001 
L 0.029 

If we calculate the entropy from the data in the table, 
we findS = 4.03 bits/letter 
The English language has even more order than this, 
because if a certain letter occurs, the probability that 
certain others will occur next is not the same as the 
probabilities given in the table. For example, if the 
letter "t" is given, the probability that '"h" will follow 
immediately is much greater than the probability that 
"n" will occur next. Similarly, given the group "tio", the 
probability that the letter "n" will follow is extremely 
high. Using data on pairs of letters in the English 
language and recalculating the probabilities, we find 
the entropy 
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S = 3.32 bits/letter 
By using data on groups of three letters, 

S = 3.1 bits/letter 
In the limit, we find: S = 2.14 bits/letter 

This is not the final answer, however. Given a group 
of letters in a complete word, the probability of finding 
certain other letters in the following words is different 
than for the case of unrelated words. From extensive 
tests by C. E. Shannon of the Bell Telephone Company 
(Ref. 9), he found that the entropy for a long message 
in English was between 1.4 and 1.93 bits/letter. There 
is quite a bit of order in the English language, since the 
entropy (disorder) for 27 randomly distributed symbols 
is 4.76 bits/letter-some 2.5 to 3.5 times that for an 
actual English message. 

Our Struggle Against Entropy 
The Second Law seems to paint a dismal picture of 

the far future of the universe. Although the total energy 
of the universe remains constant, the opportunity to 
transform this energy into useful work steadily declines 
as the entropy of the universe climbs toward its maxi
mum value. Clausius (Ref. 2, pg. 50) summed the situa
tion up by saying: 
'"Die Energie der Welt ist constant. 
Die Entropie der \tVelt strebt einem Maximum zu." 
(The energy of the universe is constant. 
The entropy of the universe tends to a maximum.) 

There are many examples of systems in which the en
tropy of the system is decreased, such as the space inside 
a refrigerator from which heat is removed. Useful work 
must be expended to cause this local decrease in entropy, 
and the net effect is an over-all increase in the entropy 
(and hence a decrease in available energy) for the uni
verse. 

The Second Law states that the entropy of a system 
tends toward a maximum value; however, one of the 
basic principles of irreversible thermodynamics states 
that, in steady state, the rate of increase of entropy (the 
"entropy production" rate) has a minimum value, con
sistent with the First Law constraints. (Ref. 8, pg. 75) 
Although the entropy of the universe must increase, we 
try to hold back the rate of increase as much as possible. 

Living organisms are the best examples of systems 
which struggle against this inevitable entropy increase. 
The disordered elements are arranged into brain cells, 
bone cells, etc., to produce a system which is certainly 
more ordered (lower entropy) than the original elements 
alone. The Second Law eventually wins out, since we 
"return to dust," and the ordered system returns to a 
state of disorder. Nevertheless, it does appear that man, 
with his highly-developed nervous system, acts delib
erately (maybe instinctively) to decrease the entropy 
of his environment. Man builds dwellings instead of 
living in the open; man designs and uses jet planes in
stead of walking; man develops a language instead of 
howling at the moon. 

This characteristic of man's desire for order has been 
stated by Linds~ay (Ref. 4, pg. 292) as the Thermody
namics Imperatives. 

"All men should fight always as vigorously as possible 
to increase the degree of order in their environment 
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YOU CAN HAVE THE 
SECOND LAW_ 
l'LL TAKE A WARM 
PUPPY ANY 

(i.e., decrease their entropy as much as possible) in 
order to combat the natural tendency for entropy to 
increase and for order in the universe to be trans
formed into disorder, in accordance with the Second 
Law." 

Polgar (Ref. 7) has even attempted to show how the 
evolution of man was prompted by this thermodynamic 
imperative. Man does have somewhat higher degree 
of order (lower entropy) than a virus. 

Although we sometimes feel that our legal system may 
have ·a large entropy, most of our criminal and civil laws 
are basically commands to decrease our entropy rather 
than increase it. For example, "Thou shall not kill" means 
that we are encouraged to refrain from increasing the 
disorder or entropy of our world by destroying a human 
being and end his struggle for a personal entropy de
crease. If we could determine a way to calculate the 
entropy associated with eaoh of man's social actions, 
then there would be a great demand for thermody
namicists in our judicial system. The severity of the 
punishment for a crime could be set in proportion to 
the entropy increase due to the act. Can you hear a 
judge saying: "I fine you $25 for speeding and thereby 
increasing the entropy of the State of Louisiana by 25 
Btu/ 0 R." 

Improvement of many activities of man may be judged 
in the light of the decrease in local entropy brought 
about by the activity. J. S. Seifert (Ref. 11) has sug
gested that engineering educators use the Thermody
namic Imperative in improving university education. We 
cannot press the Thermodynamic Imperative too far 
without recognizing the constraints on its application, 
however. One could conclude that the minimization of 
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entropy (maximization of order) in a social system would 
result when the behavior of every human being was 
rigidly specified and controlled, similar to the positions 
of the atoms in a crystal at absolute zero (which does 
result in a high degree of order or a low entropy value). 
The thermodynamic imperative has the constraint that 
the individual must have the freedom to obey or reject 
it as he sees fit. Obviously, there can be no meaningful 
ethical code for a society of robots. Maybe the Third 
Law comes into play here, too. 

Conclusion 
We have seen that the Second Law of Thermody

namics is, in reality, a principle of nature which crops 
up in every walk of life. · Sir Arthur Eddington has given 
this assessment of the Second Law: 

"The law that entropy always increases-the Second 
Law of Thermodynamics-holds, I think, the supreme 
position among the laws of Nature. If someone points 
out to you that your pet theory of the universe is in 
disagreement with Maxwell's equations-then so much 
the worse for Maxwell's equations. If it is found to be 
contradicted by observations-well, these experiment
alists do bungle things sometimes. But if your theory 
is found to be against the Second Law of Thermody
namics, I oan give you no hope; there is nothing for it 
but to collapse in deepest humiliation." 

To Charlie Brown, happiness may be a warm puppy, but 
to the thermodynamicist, happiness is definitely the Sec
ond Law. 
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th ic m n cometh 
(you supply the booze) 

Issued in solemn warning to the friends, relatives, 
neighbors, and acquaintances of Daniel D. Kehrberg. 

Very soon the above named will once· again be in 
your midst, dehydrated and demoralized, to take his 
place once again in life as a human being engaged in 
life, liberty, and the somewhat related pursuit of hap
piness. In making your joyous preparations to wel
come him back into society, you must make allow
ances to offset the rude environment to which he has 
been accustomed for the last few months. 

Show no alarm if he cries with terror at the sound 
of youngsters and/ or toy whistles, or if he rips menus 
into small pieces when they contain items such as 
beef stew, stewed franks, or potatoes. Be careful when 
he mops the floor each evening with a filthy mop or 
stands at attention on the front lawn at 0430 with a 
sour look on his face. Do not get upset when he calls 
the kitchen "a mess" and the bathroom "a head." His 
frequent references to his piece are in reality quite 
innocent of sexua I overtones. However, for the first 
few times watch him in the presence of women, es-
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pecially young, good looking ones. His intentions are 
sincere, though pressure has twisted his sense of 
honor. 

Greet him with kindness and you will be able to 
rehabilitate what is now the shell of the once proud 
civilian known to you long ago. 

Send no further mail to San Diego. Get the girls 
off the street, get the kids out of sight, fill the ice box 
with cold beer, and get the civies out of mothballs. 

I'm coming home. 

back fr m the fr nt 
Ralph Groop-Ace War Correspondent for Log's Log 
Now there's a man after my own heart, that Dr. 

Smock! He is not satisfied with world fame as a baby 
doctor and "dirty old man;" he has now expanded his 
operations to the "Body Politique." 

One of his prime targets is General Nestle. As 
Smock's arch-rival, the General would prefer to let 
no one escape the draft-not even those with flat feet. 

In the end, the Selective Service will save $10,000 
on heating this year by burning draft cards which have 
been turned in. 
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The pacifists have labeled ex-President Johnson as 
a "lame excuse for a President" and "pretty foul" all 
along, and now he's a "lame duck." They have called 
for us to withdraw from Vietnam, but it's after the sixth 
week and the scholastic committee won't let us. 

Who knows? It may all go back to Dr. Smock's ad
vocation of lenient 11toidy training." The parallel can 
be seen in phrases like "Hell no, we won't go!" 

y gun is sick 
Withrop Hammer Crime Reporter 

I had just failed to extort-·er-secure a raise from 
our beloved editor. As I picked myself up from 
the floor and brushed the remains of the office type
writer from myself, Ralph Groop and Sam Borque en
tered the office. 

"You look awful!" remarked Sam. 
"Oh, I'm just keyed up," I said, dropping the 11 K" 

and "Z" into the wastebasket. 
I decided that I might as well go out and look for a 

story-"Barney's Fun House" first came to mind. 
(That's a bar and grill at 4th AMe. and 15th St.) I 
left our offices in the basement of the Seedy Theatre. 
(A double-feature was showing: "Mondo I ncesto" I 
"Good family entertainment"-Will Jones/ and "I 
Rolled My Own".) 

When I arrived at Barney's, Lieutenant O'Shuvit of 
the vice squad was just being approached by a wench 
in a miniskirt. 

December, 1968 

She flopped a juicy T-bone down in front of O'Shuvit, 
asked "That was •to go', wasn't it?", and began wrap
ping it. 

"I see you're on another stake-out, Lieutenant," I 
greeted him cheerily. 

"Quiet, you fool! I'm going by the alias of Officer 
Cupcake," he growled, picking up his steak. 

"Will that be all?" asked the waitress. 
"I'm on duty, Sally," O'Shuvit replied, meat in hand. 
He left and I bellied up to the bar, knocking people 

this way and that-cutting some with my belt buckle. 
I spotted a likely woman at the other end of the bar. 

She had a "Twinkle" in her eye (the Hostess Cupcake 
man had just tripped). 

"Hi there, Big Boy," she rasped. 
11 1'11 have you know that my voice changed many 

years ago!" I retorted, my voice cracking. 
"Buy me a drink and I'm yours." 
11You drive a hard bargain, Baby." 
I ordered a 11Log Coffin" (two parts vodka to three 

parts maple syrup); she had a straight Club Soda. 
Just then, a little old lady screamed and burst into 

the bar. 
"Help, I've been attacked-by a vampire!" 
I dashed outside to find O'Shuvit lying in the snow 

with a steak in his chest. Those T-bones will get you 
every time. 

ffici I d ily bull 
Dec. 15-Fireman wears red suspenders. 

Dec. 19-... Nixon finds out; begins investigation of 
Communists in government. 

Dec. 20-Scientist-lnventor perfects ''Life Cycle;" 
sells bike at newsstand price. 

Dec. 24-Your girl friend tells you you're going to get 
a suit for Christmas. 

Dec. 25-Mr. Scrooge dies in bed. 

Dec. 28-Santa's reindeer eat President Moos. 

Jan. 1-Resolve never to drink again. 

Jan. 3-Die of thirst. 
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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 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
anyBruce 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 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA 
2642 UNIVERSITY AVENUE 
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646-2641 ST. PAUL, MINN. 55114 

MINNESOTA TECHNOLOG 



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. 

December, 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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Entropy is a Commie plot. 

.. Don't any of your children have 
the same father?" asked the social 
worker of the woman applying for 
relief. 

.. I think the twins might," she an-
swered. 

Once upon a time, as the stmy 
goes, the fence broke down between 
Heaven and Hell. Satan appeared at 
his side of the broken fence and called 
to Saint Peter: «Hey, St. Peter, since 
all of the engineers are over on your 
side, how about sending a few to 
help fix the fence?" 

"Sorry," replied St. Peter, "my men 
are too busy to fix fences." 

"Well, in that case," said Satan, 
"We'll sue." 

St. Peter: "Guess you win: you've 
got all the lawyers on your side." 

e e e 

The U. S. Post Office is an entropy 
source. 
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by Paddy Hooligan 

-vilitas et crudus semper eternam 
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A doctor can bury his mistakes; a 
lawyer's mistakes are hung; but an 
engineer has lasting monuments built 
to his mistakes. 

® • • 

"How about joining me for a cozy 
weekend in a quiet suburban hotel?" 
he whispered in the curvaceous lass's 
ear. 

''I'm afraid," she said, "that my 
awareness of your proclivities in the 
esoteric aspects of sexual behavior 
precludes you from such erotic con
frontation." 

"I don't get it," he said. 
"Exactly," she smiled. 

"Gentlemen of the jury," said the 
defense attorney, beginning his sum
mation, '~the real question before you 
is, shall this beautiful young woman 
be forced to languish away her most 
lovely years in a dark prison cell? Or 
shall she be set free to return to her 
cozy little apartment at 4134 Seaside 
Street---'there to spend her loveless 
hours in her boudoir, lying beside her 
little princess phone, 962-7873?" 

We know an LT. Coed who thinks 
she's a robot just because she was 
made by a scientists. 

Divorce on the grounds of incom
patibility usually means either that 
he has lost his income, or she her pata
bility. 

Smoke entropy lOO's. 

Two budding young engineers were 
siotting in a bar. One noticed a young 
lady sitting at the other end of the 
bar and ·turned to his companion. 

''Say, isn't 1:hat Hortense?" 
"I don't know," shrugged his friend, 

"she looks relaxed to me." 

Confucius say: With woman put
ting on false front, man never know 
what he is up against. 

A man in an insane asylum sat 
fishing over a flower bed, a visitor 
approached and asked, "How many 
have you caught?" 

"You're the ninth," was the reply. 

"Who was the lady I saw you out
wit last night?" 

• • • 
Entropy is good for you. 

Our editor went into one of the bet
ter restaurants in town last week and 
ordered a Strausberg goose. Last 
thing he remembers hearing is the 
waiter shouting, "Hey, Strausberg, 
come here." 

The only time an IT coed says 
NO! is when they ask her if she's 
had enough. 

ME: "Do you neck?" 
She: "That's my business!" 
ME: ".Ath! At last, a professional!" 

No one can climb the ladder of suc
cess with his hands in his pockets. 

0 • ® 

ABCDLFN 
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Peter picked a peck of pickled 
entropy. 

An M.E. on the Log staff broke his 
arm fighting for a woman's honor. It 
seemed that she wanted to keep it. 

• • • 
Wisdom: Knowing what to do. 
Skill: Knowing how to do it. 
Virtue: Not doing it. 
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"How'd you get that flat tire?" 
"Ran over a bottle of milk." 
"Didn't see it, huh?" 
"Naw, the kid had it under his coat." 

Raquel Welch is an entropy sink. 
C!ll C!ll C!ll 

Under the spreading mistletoe 
The IT coed stands, 
And stands, and stands, 
And stands, . . . 

s t 
Two elderly gentlemen, whose ac

tive days were behind them but whose 
wild-oats memories were not forgot
ten, were amusing themselves at the 
bar of a cocktail lounge by watching 
two young men ply their dates with 
martinis and lengthy conversation. 

"These young bucks today just 
don't know how it's done," said one. 
"Why, in our day we would have 
had those girls in the buggy and out 
in the moonlight by this time." 

"Yes," agreed his companion. "They 
sure don',t make 'em like they used 
to." 

FOR 

A 
SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 
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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. Pod as, 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 @ 

Structural 
1415 N. Lilac Dr. Minneapolis 

544-3111 

I E ISS 

IF WE DID, WE'RE SORRY! 

We would like to talk to Y 0 U 
about challenge and opportunity 
with the world's leading appliance 
builder. Call today, 776-8511 or 
write, Forrest Schmid, St. Paul, 
Minnesota 55106. 

St. Paul Division 

850 Arcade St., St. Paul, Minnesota 55106 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabr i-Tek, a designer and builder 
of memory systems and com
ponents for computers has deve l
oped from an idea in 1 957 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 wi II continue to grow 
because its Corporate Manage
ment rea I izes that the employees, 
working with an opportunity to 
assert their ta Ients, are the 
company's driving force. 

FABRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 18 

MINNEAPOLIS, MINNESOTA 55436 

Challenging Profession 
that provides- -

responsibi I ity 
profession a I growth 

high financ ia I 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 Bui !ding, 

Minneapolis, Minnesota 554D2 
Phone - 339o4941 - TODAY 

45 



(it just may be your wisest move) 

Some of the biggest, wide open, get-ahead 
opportunities in the country are right here 
in Minnesota with Control Data Corpora
tion. Growth. Challenge. Responsibility. 
Recognition. And a clear road to move 
ahead. They're all right here and the sky's 
the timit. And don't forget 

freedom. At Control Data 

you'll find freedom to express yourself and 
your ideas; freedom to be an individual 
and receive individual recognition. Larry 
Stewart has the whole story and a string 
of convincing reasons why sticking around 
could be your wisest move. You can write 

him, or better yet give him 
a call now at (612) 888-5555. 

An equal opportunity employer 

t r it I 5 

Donaldson Company, Inc., General Offices and Technical Center, Bloomington, Minnesota 
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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: 

John IRaplinger 
Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 

MINNESOTA TECHNOLOG 



PHOTO COURTESY OF CHARLES DALY, INC. 

Can there be this kind of excitement in engineering? 

eroxandsee 

An engineer checks out a data collection machine using 
punched tape to record number and type of operations 
performed, 

*Rochester is in the upper New York State region 
noted for its fine hunting of all kinds. 

You've forgotten the rising long before dawn and the drive along 
deserted roads. Now the morning is still and crisp; the waist-high 
weeds are perfect cover. You work through them carefully, quietly, 
expectantly. Then-the multi-colored explosion of a flushed bird*, 
heating up in a blur of speed and sound. The over-and-under is at 
your shoulder by pure reflex ... you lead and squeeze ... 

This is the age-old excitement of the hunt, the instant coordin11tion of 
mind and muscle against the finely-honed instincts of your game. 
Engineering offers a kindred excitement, or should. The stalking of 
ideas, the shooting down of tough and wily technical obstacles, the 
well-trained engineering mind against the complexities of nature. 

But too often today, this excitement is lost in routine and fragmented 
assignments or a company climate in which engineering is taken for 
granted. Which is why, if you're hunting for professional excitement, 
it's worth looking into the opportunities at Xerox. Your degree in 
Engineering or Science can qualify you for some intriguing openings 
in fundamental and applied research, engineering, manufacturing 
and programming. 

We're located in suburban Rochester, New York. For details on openings, 
write directly to Mr. Roger Vander Ploeg, Xerox Corporation, P.O. Box 
251, Webster, New York 14580. 

An Equal Opportunity Employer (m/f) 
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ulike 
t innesota 

bas offer.,, 
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 

INTERFACE 

SPOKEN HERE 
TEC designs an.d bui Ids man-machine 
interface equipment to provide the 
vital visual and control communica
tions link between man and machine. 
TEC's indicators, switches, digital 
readouts, electronic keyboards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC' s most significant future growth 
will com.e in the area of compbnents, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call 
or write: ' 

fEiii!ii TRANSISTOR 
~ ELECTRONICS 

CORPORATION 

Box 6191, County Road 18, IY2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1100 

!J?Jfl;nOVCf/JV 

-t/ona~ruoCio~v t/to: 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCTION COMPANY 
1080 Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790.1761 

I 

IS TRANSP RTATI N 

AN ENGINEERING 

CHALLEN E? 

Yes. Transportation affects every person 
on earth. At times we may view our pres
ent transportation system as a necessary 
evil. Ies not evil; it is necessary. But im
provement is needed. That's the engineer
ing challenge. 

Transportation is. a field of many com
plexities - technologically as well as 
socially and politically. 

From the technical standpoint, it involves 
every phase of engineering. And each en
gineer has a part of the action. But he does 
not work alone. He is part of a network 
of people and companies. 

E-M is a company that has contributed to 
transportation in many ways. We have de
signed and built electrical equipment for 
railroad power, power supplies for ocean 
going vessels, and ground support equip
ment for missiles and aircraft. 

And each E-M engineer has played a part. 
That's how it is here at E-M where engi
neering creativity is rewarded. We know 
that this is the key factor in growth and 
progress. We know that solutions to tech
nical problems result in accomplishment 
of our goal- to supply equipment for the 
basic needs of man. 

Learn more about E-M. Find out how 
your engineering education and skill can 
be put to work in serving man's needs in 
water, health and sanitation, food, and 
energy as well as transportation. 

ElECTRIC MACHINERY MFG. COMPANY 

Minneapolis, Minnesota 55413 

Telephone Mr. Green at 339-6751 

MINNESOTA TECHNOLOG 



What MECHANICAL ENGINEERS do at Kodak 

They design new products and better 
performance into existing ones, figure 
out the best possible ways to manufac
ture the products; apply pure reason 
through mathematical tools to make 
physics serve-not oppose-human 
needs; create the right physical tools, 
the plants to house them, and the ser
vices to keep them functioning; get out 
into the field, showing customers how 
to get their money's worth, and bring 
back word on how to do better in the 

future. Some typical assignments are 
in development of automatic and semi
automatic manufacturing equipment; 
production-line layout, precision tool
ing, and materials handling; design and 
development of control units and in
strumentation devices; creative design 
of scientific, industrial, business, pro
fessional, and amateur photographic 
apparatus; economic engineering, cost 
analysis, and methods engineering; 
utilities and facilities engineering. 

-and chemical, industrial, and electrical engineering 
assignments can sound equally impersonal 

Yes, it is possible to draw a lifetime's pay without much excitement 
or satisfaction. If you don't 1nind it that way you'll be easier for 
the boss to handle. Just await instructions and carry them out to 

the letter, docilely. 

This docile-looking Kodak engineer did not 
operate that way. That's why we brag about him 
below. There are others who would have made 
equally good examples. 

Tell us about yourself with a note to 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 

Rochester, N.Y. 14650 

Van Putte is the name-Douglas-and 
plastics* is the game. While other Kodak 
engineers find strong interest in parts of 
the plastics market where a one-cent 
change in price can turn failure into suc
cess, or vice versa, Van Putte's work is 
having the effect of upgrading acrylic 
polymers into better optical materials than 
the great European lens makers of yore 
had for fabricating their precious jewels
and a good risk for upholding the public's 
confidence of reasonable success in pic
ture-taking. Our engineers in the South, 
who work with plastics we make, spread 
themselves very widely into marketing 
activities; Van Putte, working with plas
tics we buy, has done himself equal credit 
by digging deeper into one circumscribed 
but important engineering topic than we 
think has ever been dug before. Van 
Putte, born (31 years ago), brought up, 

*This word has taken on a broader, more diffuse 
meaning in certain non-technical circles of con
temporary society. Actually, we do have other 
concerns than plastics, whether broadly or nar
rowly defined. 

An equal-opportunity employer 

and educated in the North, likes working 
in Rochester just as much as the South
erners prefer their part of the country. 
How it went: Always enjoyed math, of 
course. Master's in heat transfer and fluid 
flow. First Kodak assignment doing, logi
cally enough, heat-transfer calculations. 
Bountiful supply of scratch pads, easy 
access to pencil sharpener and computer, 
no extra information on big picture into 
which calculations fit. Proves patience for 
eight months. Then manufacturing tech
nology department on consumer-goods 
side of house decides it too could profit 
from a little campus-fresh sophistication 
in heat-transfer analysis. Van Putte over
joyed to accept challenge. 
New single-minded assignment to learn 
all he can about injection-molding proc
ess. At least that's how the boss's boss 
now remembers the assignment. Van Putte 
remembers it a little differently. More like 
"Is it the temperature that's wrong in those 
lens-molding machines? The pressure? Or 
is it the flow rate?" On a certain lucky day, 

after a year or so of continuing to scratch 
away for data on first one of these param
eters and then another, Van Putte sells a 
program of fundamental studies with sen
sors for all the injection-molding param
eters and on their relation to the param
eters of optical performance in the 
photographic lenses produced. Thixotrop
ic nature of polymer melt properly al
lowed for. Feels now in retrospect it took 
him too long to make his program pay 
off. Others take kinder view, drink toasts 
to Van Putte's health, look forward to 
next phase of his work wherein he edu
cates injection-molding machines to know 
about the optical performance of the 
lenses they turn out. 

Well known fact in industry that when a 
program turns out well, it was the big 
boss's idea. Van Putte crafty enough to 
understand that fact. Boss also crafty. 
Knows better than to call in a green 
young engineer and tell him to make a 
quantum jump in technology. Even if 
that's what he wants done. 



s 
But not just for himself. 

Bob was Chairman of a special Jaycee project to se
lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi
brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 
in 1962, and an J\1BA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

ks r iti 
directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At General Electric he found people that agreed with 
his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 
Program. 

Like Bob Nerad, you can get a fast start at General 
Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 80iB, 570 Lexington Avenue, New York, 
N. Y. 1 0022 699-25 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 
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M i croci rcu i try actually began at 
Westinghouse in 1958. when we 
developed the first integrated cir
cuit for the Air Force. Today. we're 
the largest producer of very-high
reliability microcircuitry for the 
aerospace industry. 

And there's no end in sight. As 
space vehicles get more compli
cated. electronics have to get 

smaller and better. We're deep 
into R&D on the next generation. 

Westinghouse is also grappling 
with some down-to-earth prob
lems. Big-city problems. We make 
more products for construction 
than any other company. So. quite 
naturally, we're deep in urban re
newal and city planning. 

Which doesn't even start to de-

ers 

scribe Westinghouse. We're a I so 
in computers. transportation. med
ical science. oceanography. and 
more. Is that any way to run an 
electrical company? We think so. 
If you think so. talk with our cam
pus recruiter. or write Luke Noggle. 
Westinghouse Education Center. 
Pittsburgh, Pa. 15221. An equal 
opportunity employer. 

You can be sure ... if it's Westinghouse 
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Situation: Complete design scheme for tools, 
jz"gs, and<jixtures needed. 4-lso 
need plans detaz"ling how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: Is there some way we can 
implement this change by utilizing 
most of the existing machinery 
at the plant ? 

Problem: As a modest volume plant, z't z's 
imperative that we don't lose 
valuable time and resulting sales. 
Suggest you vz'sz't the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

• 
I 

Want to work on a challenging assignment like this? 
A new member of the manufacturing engineering team 

at Ford Motor Company does. Today his job may be 
establishing the manufacturing sequence of a new engine. 
Tomorrow, it may be determining the manufacturing feasi
bility of a new product idea. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To assist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the job 
right. 

January, 1969 

Company, College Recruit
ing Department. The 
American Road, Dear
born, Michigan 48121. An 
equal opportunity employer. 
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An informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. 

Shell scientists 
have come up with 
a vast improve
ment over even 
the most talented 

cow tail. It's called VAPONA'IlJ in-
secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONA'iY insecticide combined 
with CIODRINFiJ insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
water in the search 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 

still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go 
away. They pol
lutestreams, make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shorta'ges. 

The name of the game 
More gasoline per 
barrel of crude 
oil delights engi
neers, scientists 
and conservation
ists alike. Our new hydrocrackers 
actually produce more than a gal-

I on of refined product from a gal
lon of feed stock. And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

Shell Oil Company· Shell Chemical Company· Shell 
Development Company· Shell Pipe line Corporation 

An Equal Opportunity Employer 
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That's why we have a two
year Rotation Program for 
graduating engineers who 
would prefer to explore several 
technical areas. And that's why 
many of our areas are organ
ized by function- rather than 
by project. 

At Hughes, you might 
work on spacecraft, communi
cations satellites and/or tacti
cal missiles during your first 
two years. 

All you need is an EE, ME 
or Physics degree and talent. 

hi 

If you qualify, we'll arrange for 
you to work on several different 
assignments ... and you can 
he I p pick them. 

• 
You may select special

ized jobs, or broad systems
type jobs. Or you can choose 
not to change assignments if 
you'd rather develop in-depth 
skills in one area. 

Either way, we think 
you'll like the Hughes ap
proach. 

It means you'll become 
more versatile in a shorter 
t j me. r-------------------, 

(And your l HUGHES l 
sa I a ry wi II L __________________ j 
show it.) 

HUGHES AIRCRAFT COMPANY 

Al!tl'iiOI!IIf'ACE DIVISIONS 

Some of the current openings at Hughes: 
~-------------------------~ 
I I 

Microwave & Antenna Engineers 
Electro-Optical Engineers 
Microcircuit Engineers 
Space Systems Engineers 
Missile Systems Engineers 
Guidance & Controls Engineers 
Spacecraft Design Engineers 
Weapon Systems Engineers 
Components & Materials Engineers 
Circuit Design Engineers 
Product Design Engineers 

January, 1969 

For additional information, 
please contact your College 
Placement Director or write: 

Mr. Robert A. Martin 
Head of Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City, California 90230 

U.S. Citizenship is required 
An equal opportunity employer 

I I 

I 
I 
I 
I 
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CA PUS 
INTERVIE 5 

February 17 

: Contact College Placement 
1 Office to arrange interview 
I 
1 appointment. 
I 
I 
I 

L-------------------------
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Because of the nature and scope of 
the National Security Agency's 
mission, our successes are in direct 
relation to your achievements. 

At NSA, we are responsible for 
designing and developing secure/ 
invulnerable communications and EDP 
systems to transmit, receive and 
analyze much of our nation's most vital 
information. The advancing technologies 
applied in this work are such.that 
they will frequently take you beyond 
the known and accepted boundaries 
of knowledge. Consequently, your 
imagination and resourcefulness are 
essential qualifications for success. 

The Career Scene at NSA 
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 

ti 
ss s 
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systems. You may also participate in 
related studies of electromagnetic 
propagation, upper atmosphere 
phenomena, and solid state devices 
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. 

Career Benefits 
NSA's liberal graduate study program 
permits 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. 

Starting salaries, depending on 
education and experience, range from 
$8845.00 to $15,000.00, and increases 

••. where imagination is the essential qualification 

y r 
will follow systematically as you assume 
additional responsibility. Further, you 
will enjoy the varied career benefits 
and other advantages of Federal 
employment without the necessity of 
Civil Service certification. 

Check with your Placement Office tor 
further information about NSA, or write 
to: Chief, College Relations Branch, 
National Security Agency, Ft. George 
G. Meade, Md. 20755, Att: M321. 
An equal opportunity employer, M&F. 

Campus Interview Dates: 
February 17 

national 
security 
agency 
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you're right@ But not home radios for 
weather and sports. Collins does@@~ 

Ell music, news, 

• Supply communication/ navigation equipment for more 
than 75o/o of the world's commercial airliners. 

• Provide voice communication systems for all U. S. 
space flights. 

• Rank as the largest independent producer of micro
wave systems. 

• Design and manufacture computer systems for airlines, 
rail roads and many other military and industrial organiza
tions around the world. 

• Serve as prime contractor on NASA's worldwide Apollo 
tracking network. 

• Design and install complete earth stations for satellite 
communications. 

• Rank as one of the world's leading manufacturers of 
commercial broadcast equipment. 

Today, Collins continues to diversify by putting added 

emphasis on a new data concept: complete computer 

controlled manufacturing processes for industry. What 

does this mean to you? It means that electrical, mechan

ical, and industrial engineering and computer science 

graduates are finding assignments that challenge their 

ingenuity in activities ranging from microminiaturization 

to airborne computers. 

CAREER OPPORTUNITIES: • Product Design and Development • 
Field Support Engineering • Electronics Research • Data Operations 
• Programming and Systems Analysis • Purchasing e Accounting • 
Systems Design Engineering e Manufacturing e Technical Writing e 
Process Engineering • Integrated Circuitry Design e Microelectronic 
Thin Film Design e Reliability Engineering e Quality Engineering 

MARKETS AND PRODUCT AREAS: e Aviation Systems e Broadcast • 
Specialized Military Systems • Telecommunication • Microwave 
• Space Communication • Computer Systems e Amateur Radio 

Collins representatives will visit more than 100 campuses 

this year. Contact your College Placement Bureau for 

details. Or you may send your resume, in confidence, to 

Manager of Professional Employment, Collins Radio Com

pany, Dallas, Texas 75207; Cedar Rapids, Iowa 52406; 
Newport Beach, California 92660; or Toronto, Ontario. 

COMMUNICATION /COMPUTATION /CONTROL 

COLLINS 

an equal opportunity employer 

MINNESOTA TECHNOLOG 
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Looking for excitement, challenge, and opportunity for creativity? 
Look into Raytheon where electronic frontiers are being explored 
from inner to outer space ... in underwater acoustics, radar, space, 
communications, and missile systems . . . where a healthy mix of 
commercial and government business provides stability. 

Looking for growth opportunities? Raytheon's sales doubled in the 
last two-year period. 1970 corporate growth goals were achieved 
by early 1968. Revised goals for 1970 are based on continued growth. 

Opportunities abound at all degree levels for: 

Electrical Engineers 
Mechanical Engineers 
Industrial Engineers 
Aeronautical Engineers 
Mathematics 
Physics 

Business Administration 
Finance 
Accounting 
Industrial Relations 
Purchasing 
Industrial Administration 

After years preparing for the "right" job . . . take time to select the 
"right" company. For a copy of Raytheon's latest brochure, or to 
arrange an on-campus interview, contact your placement director or 
write: Manager of College Relations, Raytheon Company, Lexington, 
Mass. 02173. 

An Equal Opportunity Employer 
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Fellow engineers and scientists, wel
come back to the land of the dying, 
to the red brick igloos, and the frozen 
co-eds. We trust that you have ah~eady 
broken your New Years Day resolu
tion never to drink to excess again. 
If you haven't you aren't fully re
covered from that New Years Eve 
party yet. At any rate a new quarter 
has begun and nothing's changed 
since you left. 

The slate of required reading for 
January contains an unusual variety of 
informative articles. At the top of the 
list is "Fundamentals of High Fidelity 
Speakers", a research article written 
by staff mem hers. This article is not 
a treatise on the theory of sound 
transmission, but rather an informal 
explanation of what high fidelity 
speakers are all about. If you are 
planning to purchase some hi-fi equip
ment, or if you already are an audi
ophile you should be able to pick up 
some helpful information, 

Our second offering is an explana
tion of the analysis program which 
will be run on the samples of the moon 
which Apollo 9 will bring back Dr. 
Robert Pepin, project chief at the 
University, takes an optimistic, yet 
cautious view, of the national space 
program, while explaining the goals 
of the lunar sampling program. Con
cerned with the same topic, that of 
the space program is Dean Cheston's 
column, "Speaking with the Dean." 
Opinions on the Apollo program by 
other Deans and administration of
ficials are expressed. in "The Apollo 
Program-An Evaluation." The latter 
two articles may cool your hero wor
ship of our great new national heroes, 
and start you thinking in a rational
istic manner once again. Be sure you 
read them, if nothing else they might 
amuse you. 

Finally, our last article this month 
is in the realm of student power. Do 
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you have any student power? Do you 
have any ability to change the con
ditions around here? You should, and 
if you would like to flex your "muscles" 
we have found ·a new cause for you 
to rally for-Student Lounges for 
LT. In case you haven't noticed I.T. 
doesn't have any. No place to sit, no 
place to meet friends, no place to rest 
after a hard exam-nothing! We have 
a legitimate gripe. The West Bank is 
filled with areas designated for stu
dent study or recreation. It seems to 
us that LT. won't be able to change 
its «cold and cut-throat" image until 
it finds a place where its students can 
enjoy a wmm and friendly atmos
phere. 

nsoli it 
• 
1 ti 

To the Editor: 
Intrigued by the possibility of be

coming an "unheard of phenomenon" 
(Dec. issue of Technolog, p. 8), I am 
writing as an expression of observa
tions after 2~£ academic years here at 
M.I.T. 

I was recently very heartened to 
read the enclosed article in the Oc
tober issue of Professional Engineer. 
This article was fascinating for it 
seemed to tell it like it most assuredly 
is. Obviously the discovery of an ex
cessive work load for engineering stu
dents is no discovery to engineering 
students. It is pleasant though, to see 
in this article a member of the oft re
ferred to Establishment discuss the 
problem and its possible solutions. 

I recall how, as a freshman, I read 
the letters to the Technolog editor 
which soundly denounced all I. T. stu-

dents for not participating. At that 
time I swore that I would definitely 
participate in the many activities 
which lay before me. I am still swear
ing. 

Carrying 14 credits (requiring 21 
hours of class time), working 20 hours 
a week and receiving threatening 
telephone calls from the draft board 
("If you a:re a full time student, 
could you tell me again why you 
would like more time . . ."), I often 
wander about these slide rule en
crusted halls with a definite envy of 
those who do participate. And it 
certainly is true: you put in your time 
at the place, but without participating 
you feel like an outsider looking in. 

It would seem that most LT. stu
dents become so accustomed to not 
being able to participate that when 
they occasionally do find the op
portunity, they are either disinterested 
by habit or they simply don't know 
how. The often stated cause (or ex
cuse) of this situation is, once again, 
the work load. 

I consider the proposed five year 
program a welcome alternative. Hope
fully this will alleviate many of the 
irritating aspects of the present ar
rangement, such as instructors in
forming you that the three course 
sequence you are required to take 
for four credits a quarter used to be 
four, three credit courses ( eg., MM 
35, 36, 37), and they are sorry that 
you have to cram so much into a 
shorter time. One questions why a 
four year program was adopted in 
the first place. 

I want to state that I do not neces
sarily hold my views to be typical. 
But as it was once stated to me, under 
the present system it seems that the 
name of ·the game is "screw the stu
dent." 

Tom Crane 
M.E. Junior 
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Absolutely. If you're a 30-year-old engineer who's 
failed to keep up with the latest developments in his 
field. 

Because Western Electric's an acknowledged in
dustrial leader in graduate engineering training, that's 
one worry our engineers don't have. Our nearly
completed Corporate Education Center near Prince
ton, N. J., for instance, will have a resident staff of 
over 100. More than 310 engineering courses will be 

offered, and about 2,400 engineers will study there 
in 1969. It's the most advanced facility of its kind. 

Ask around. You'll find that when it comes to antici
pating change, Western Electric is way out in front. 
And we make every effort to keep our engineers there 
too. See our recruiter or write College Relations, 
222 Broadway, New York, N. Y. 10038. 

A lot of study, and hard work, never hurt anyone. 

stern Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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speaking ith 
the dean 

THE END OF 1968 witnessed two rather striking technological achieve
ments: the successful Apollo 8 mission and the first flight of a prototype 
of the Russian supersonic transport (SST). Without attempting to detract 
one iota from the consummate skill of all of those who contributed to 
these two technological events, I am still compelled to assert that both 
are prime examples of how nations should not employ their skills and 
resources. The "man in space" program has always been one of doubtful 
scientific validity. The successful landing of a man on the moon by 
1970 was enunciated by President Kennedy as national policy and, since 
that time, the absence of any well considered scientific goals has been 
irrelevant. From the beginning, there were sporadic attempts by the 
scientific community to question the "man in space" programi but unfor
tunately, those in the scientific community with influence in Washing
ton meekly accepted the political goals of the program as overriding any 
scientific consideration. The Russians seem to have adopted a similar 
attitude towards their space program. Naturally, both the U.S. and the 
U.S.S.R. issue statements denying that their space programs are politi
cally motivated but events belie their assertions. 

In a certain sense, the case of the SST is an even more striking 
example of non-scientific overriding scientific considerations. The SST 
has been called an "unwanted technology" yet vested interests, some 
scientists and engineers undoubtedly among them, have not only seduced 
the U.S. and the U.S.S.R. but also a consortium of Great Britain and 
France into the rapid development of such an unwanted technology. 
Certainly we have our priorities all wrong investing our resources in the 
development of the SST when our air traffic control systems at major 
airports are not able to cope adequately with the volume of normal air 
traffic. In a very short period the giant jet air busses will be operating 
out of major air terminals which cannot even cope with the passenger 
volume associated with normal jet aircraft. Those who live under ap
proach patterns to a major airport know how serious the jet noise 
problem can be. Noise pollution has grave consequences, yet the amount 
of technological genius applied by NASA and other federal agencies to 
jet noise abatement is very small indeed. Yet major federal subsidies 
have been granted for SST development, and the airlines have dedicated 
huge resources for the purchase of SST fleets. Get a man on the moon 
and develop the SST -neither with scientific or human relevance-these 
are the important goals of our technological society which appears to 
have more muscle than brain. 

I am not so naive as to believe that money not spent on the man-in
space program and the development of the SST would be spent instead 
on worthwhile social projects such as low-cost housing. However, there 
are many aspects of the space program with legitimate scientific goals to 
which our resources and technological skills could be applied; and I am 
naive enough to believe that Congress could be persuaded to allocate 
the funds for these worthwhile aspects of space research as well as for 
desperately needed research and development on our air transportation 
program. 

Well, cheers for 1969! May it give us an administration and a Con
gress sensitive to the priorities which should prevail in the scientific and 
technological aspects of our lives! 
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January. 1969 

Because we've tripled our sales in a short decade, 
we have substantial ground-floor opportunities 
to offer you. Right now. And we need you on the 
job. Not in school. So we won't waste your first 
six months in time-consuming, formal training 
programs. 

a career. 

During your first year with us, you'll gain 
at least six months more get-ahead experi
ence than you probably would elsewhere. 
Which can mean a lot when you're starting 

Sound good? It is. But there's a catch. We expect a 
lot from you. But we offer even more. Like encourage
ment to explore a variety of projects. Help in broad

ening your professional 
viewpoint. A chance to 
move ahead as fast you 

can. And rewards based on perform
ance. Not on how old you are or how 
long you've been with us. 
So, if you think of yourself as com
petent, imaginative, flexible, and have 
a degree in chemistry, chemical or 
mechanical engineering, industrial 

engineering, market
ing or accounting, 

• come help us both 
grow. 

We're already pretty big. But not yet stuffy. Dur
ing the past ten years, our sales have zoomed 
from $318 million to over $1.1 billion. And that's 
just the beginning. 
Talk us over with your faculty and placement 
officer. See our representative when he's on your 
campus. Or write now to: John B. Kuhn, Man
ager of University Recruitment, Celanese Cor
poration, 522 Fifth Avenue, N.Y., N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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ueAT 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 weB 
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. 

e OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUl, MINN. 55114 
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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 wi II 
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. 

MAINTAINABIUTY 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 d·i
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 the 
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 17 

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·MaF 
U.S. CITIZENSHIP REQUIRED 
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by PAT LAMEY 
MIKE KANTAR 
KEN GREER 

no YOU KNOW why a $200.00 speaker system 
sounds better than a $60.00 bookshelf system. It's 

very probable that you don't, in fact it is very probable 
that the salesman in the hi-fi shop isn't very well ac
quainted with the "whys" and "how comes" either. 
Therefore, in an attempt to make you would-be-audi
ophiles more knowledgeable buyers, allow us to present 
many of the qualitative aspects of high fidelity speaker 
systems. 

We shall begin with a general description of the 
mechanics and electronics of the typical open cone, direct 
radiator type of speaker. The heart of any speaker is a 
stationary permanent magnet with a "floating" coil of 
wire which moves between the poles of the magnet. 
(Fig. 1 ) . The magnet is built in such a manner as to 
maximize the amount of magnetic flux flowing across the 
gap (voice coil gap) through which the coil (voice coil) 
must move. Thinking back to Physics 23 recall that a 
coil carrying a current in a magnetic field tends to move 
in the direction indicated by the right hand rule. There
fore, depending upon the direction of the current in the 
voice coil, the coil moves and causes the paper cone to 
which the coil is attached to move. This displacement 
causes a pressure gradient along the surface of the cone 
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and this gradient or pressure disturbance is sensed by 
your ear and interpreted as a tone. 

The frequency of the tone your ear hears is the same 
frequency at which pressure gradients are being formed 
on the surface of the paper cone. This implies also, that 
the alternating current flowing in the voice coil is chang
iJ:lg direction at this same frequency. The last con
sideration in the qualitative aspect of speakers is that the 
loudness of the tone generated is dependent on the am
plitude or the distance which the voice coil moves. This 
distance, which is termed the excursion, is a function of 
the magnitude of the current in the coil. So finally as 
an analogy to the workings of a speaker one can think 
of it as an air pump. The voice coil is the diaphram/ 
piston of the pump. As the piston travels back and 
forth it pushes and pulls air in and out of the volume 
created by the paper cone. The paper cone acts like 
the cylinder of the pump. In the cylinder the air is 
alternately compressed and rarefied. The pulses of air 
radiating from the mouth of the cone are actually pres
sure disturbances which your ear can then interpret as 
sound. 

In high fidelity speakers we have a higher goal than 
that of just reproducing sound. We are attempting to 
reproduce the whole audible sound spectrum. Further
more, reproduction of this range of frequencies, from 
20 to 20,000 Hz, should be done with the least amount 
of distortion and with the greatest possible efficiency. 
These two areas of design, those of decreasing distortion 
and increasing efficiency, are the next topics which we 
shall consider. 

First of all, when we speak of miniming the distortion 
we are speaking of the distortion which creeps into the 
reproduction in the process of changing electrical energy 
into mechanical energy, and then into a radiated sound 
wave. By looking at the formula for radiated sound 
energy we can pinpoint one possible source of distortion. 

P =A E 2 F 2 K 2 

where 
P = radiated power in watts 
A = effective area of speaker cone 
E = electrical energy 
F = frequency in Hz 
K = a lumped constant 

Fig. 1 
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From this one can see that by increasing the area, the 
frequency that can be produced decreases by the square. 
If the area is halved the frequency is decreased by ~4. 
However, there is a practical size limit to a speaker, ap
proximately 15 in. diameter. Above diameters of 15 in. 
the mass of the speaker and coil which must be vibrated 
becomes much too great and its efficiency much too 
small. Thus, we now have in effect a constant area in 
the formula. The excursion term then is the only variable 
if we are to hold the power constant, and vary the fre
quency. For a 15 in. speaker the excursion necessary for 
a 30 Hz frequency at 1 watt of radiated power is about 
0.5 in. But what has this to do with distortion? The 
distortion is introduced by the fact that the excursion is 
not a linear function of the electrical power. The com
pliance (somewhat like a spring constant) of the material 

Short Voice Coif 

(b) 

Fig. 2 

which connects the voice coil to the speaker cone should 
be as close to linear with excursion as possible. The use 
of metal as a connecting material is ruled out because 
of its high mass. In good speakers a slightly stiff cloth 
material is used. 

Another source of distortion directly related to the 
excursion of the voice coil is that the magnetic field in 
which the voice coil moves must be uniform over the 
whole distance of travel. This uniformity is hard to 
achieve because it demands a considerable increase in 
the size of the magnet to provide the same flux density 
over an extra long gap. This is one solution, to increase 
the volume over which the flux density is the same so 
that the voice coil never moves into the fringe flux 
region. (See Fig. 2). A second solution is to extend the 
length of the voice coil so that the product of the number 
of turns and the total flux cut is the same, i.e., the voice 
coil is always cutting the fringe flux. This however, is 
not really a practical solution because the mass of the 
voice coil becomes too large and a great amount of 
energy is needed just to overcome its inertia. 
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A third source of distortion is frequency modulation, 
of the Doppler effect. A speaker which is emitting the 
whole frequency range must radiate both the low fre
quencies and the high frequencies. By the Doppler 
effect the radiated waves add and subtract from one 
another. The high frequencies are more noticeably af
fected than the low. Harsh, non-harmonic tones are the 
product of such distortion, and this type of distortion is 
very annoying. A means of partially solving this distor
tion is to mount a smaller cone inside the large cone but 
connected to the same voice coil. This smaller cone has 
a greater tendency to vibrate at a high frequency than 
that of the larger low frequency cone. A better system 
is to design special speakers each with a certain range 
of frequencies. 

Transient response is a fourth source of distortion in 
high fidelity speakers. Transient response is a measure 
of how accurately a speaker can follow a square wave 
input. The ability of a speaker to produce a short burst 
of sound without producing an added tail noise or hang
over resonance is a highly desireable characteristic. \Vhat 
happens in most speakers is that after the electrical im
pulse passes through the voice coil, and the coil moves 
correspondingly the voice coil continues to vibrate. (See 
Fig. 3). This unwanted resonance of the voice coil 'and 
cone after the electrical pulse has passed is· often noticed 

(a.) 
Signal current pulse 

(b) 
Resultant voice coil motion 

Fig. 3 

in old speakers. The compliance of the material con
necting the coil to the cone becomes loose, and the coil 
and cone is free to vibrate at will. There is one engi
neering solution to eliminate this unwanted· tail reson
ance, and that is to increase the damping force. There 
are two effective ways of increasing the damping force, 
both are an electrical damping. In the first, two or more 
identical speakers are connected in parallel. When the 
voice coils tend to resonate at the end of the electrical 
impulse they generate a small voltage because the coil 
of wire is cutting magnetic flux lines. But as the coils 
are in the same circuit they interact with each other and 
the net result is an energy loss which halts the movement 
of the voice coils. The second method of improving the 
transient response is to increase the flux density in the 
gap in which the coil is moving. The voltage which the 
coil develops is directly proportional to the density of the 
flux. If a higher voltage is being generated the kinetic 
energy of the freely oscillating system is being changed 
more quickly to electrical energy. This electrical energy 
is dispersed by the internal resistance of the line and the 
output resistance of the amplifier. As was mentioned 
before, increasing the flux density is a rather expensive 
solution. This is one reason why high quality speakers 
cost a great deal. Increasing the flux density also has 
other beneficial results such as increasing the efficiency. 
The efficiency of the system is the next topic which we 
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shall discuss. 
Efficiency, by definition is 

N =Power Output= Acoustical Power 

Po\ver Input Electrical Power. 

To give you some feel for the order of magnitudes en
volved, a $6.95 transistor radio has a speaker with an 
efficiency of less than 1%. When you move to high 
quality stereo speaker systems, your efficiency may move 
to the 15 to 30% range. Consistently, the cost has also 
increased by an even larger factor. The efficiency is 
proportional to the product of the volume of the voice 
coil and the square of the gap flux density. 

vVhere, 
N = efficiency 
V c = volume of voice coil 
B = gap flux density 

In a magnet the magnetic flux is directly proportional to 
the magnet's weight/volume up to a limit of 20,000 
gauss. Thus to increase efficiency the logical thing to do 
is increase the size of the magnet or increase it's gauss 
rating. Bass speakers in very high quality speakers may 
have magnets weighing in the vicinity of 10 to 15 pounds, 
with a flux density of at least 12,000 gauss. 

The ideal efficiency would be constant over the entire 
audio range. But we can see that a 15 in. speaker is 
limited in the 19,000 Hz range. The voice coil and cone 
is just too massive to vibrate at that frequency. In the 
same manner a 3 in. speaker cannot radiate in the 30 
Hz range because it cannot sustain enough air in motion. 
However, speaker manufacturers have devised filtering 
circuits known as crossovers to try and make N a con
stant over the entire range of frequencies. In any three 
range speaker system, three speakers can be found, the 
woofer, 15 to 1,000 Hz, the mid-range 500 to 12,000, 
and the tweeter, 10,000 to 20,000 Hz. (Notice: The 
speakers «overlap" or "crossover" each other's fre
quencies.) The filtering is done in the circuitry, and the 
effect is to channel the different frequencies to the most 
efficient speaker for that particular frequency. In this 
way N tends to become a constant over the entire fre
quency range. A constant N for the middle and high 
frequency ranges is quite easily achieved. However, due 
to the physics of the low frequencies the efficiency of 
the woofer for especially low frequencies is still very 
poor. 

The efficiency of the speaker in producing low fre
quency tones can be increased by placing the speaker in 
an enclosure or a baffie. A speaker hanging in free air 
is radiating sound in two principle directions, both from 
the front as one normally expects, and also from the 
back. The waves generated are mirror images of each 
other and are out of phase by )\/2 or 180 degrees. In free 
space the low frequency waves radiate spherically and 
thus the wave from the back of the speaker tends to 
cancel out the wave from the front of the speaker. To 
eliminate this problem many types of baffies and en
closures have been designed with varying degrees of 
practicality. 

(Continued page 41) 
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You'v.e come to the right place. 

IH will give you a good job. One that lets you stand on 
your own two feet. Right from the start. 

You see, we believe your point of view is just as 
important as ours. 

We want new ways to do things. Better ways. 
And this calls for fresh ideas. 

That's why you'll have to be a thinker. An innovator. 
A guy who has the guts to stand up for what he 
thinks is right. 

You show us your stuff, we'll give you the freedom to 
swing. You'll find plenty of action in steelmaking, 
motor trucks·, farm and construction equipment. 

And the faster you prove yourself, the quicker you'll move 
up. Without a lot of red tape. 

Get the picture? Now why not get into the act. 

We need engineers for design, test, manufacturing 
and research. We need accountants and production 
management people. And we need sales people for our 
retail and wholesale operations. 

So be sure and talk to your campus placement officer 
about us. He'll give you the word. 

After all, if we give you a good job you'll want t~ stick 
with us. 

And that's exactly what we have in mind. 

January, 1969 

This 100-ton mining truck is powered by an 1100 horsepower IH gas turbine. 
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' 
in science and engineering 

Edited by Mike Voegele 

radio telescope 
Dedication of the 130-foot radio telescope at Califor

nia Instih1te of Technology's Owens Valley Radio Ob
servatory on October 18 completed the first stage of a 
major expansion program. The proposed system recom
mended by the National Academy of Sciences consists 
of an interferometer array composed of seven more of 
the giant antennas. 

The system would make this the world's most power
ful and flexible radio observatory for the study of radio 
sources in and beyond our galaxy. It would be able to 
detect objects with radio strengths only 1/20 of those 
presently detected. 

The new antenna is being used with twin 90-foot 
dishes. To overcome the severe limitation in resolving 
power of individual radio telescopes, two or more steer
able antennas can he used in an interferometer array. 
Many of the techniques used in radio telescopes are 
similar to those used with optical telescopes. Radio waves 
are caught in a huge aluminum reflector and focused on 
a radio receiver posi·tioned at the focal point of the 
reflector. 

The basic design of the new 130-foot antenna was done 
at CalTech. The detail design, manufacture, partial as
sembly and test were done by the Westinghouse Marine 
Division at Sunnyvale, where .the gears and drives for 
turning the dish, ~and the trucks and motors to move it 
along tails on wheels, were also built. 

Now that the new telescope has been completed and 
aligned, it will provide radio astronomers with a much 
more sensitive tool for detecting and measuring minute 
celestial signals than they have had previously. Astron
omers hope to obtain many answers to questions that 
have arisen from previous observations with less sensitive 
telescopes-and will undoubtedly come up with new 
questions in the process. 
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space geologist 

In an aerospace firm whose engineers and scientists 
traditionally are identified with space-age skills, one 
might not expect to find a ground-bound geologist. 
But then, one could be surprised-particularly if the 
company was Lockheed. Jim Clinton, a geologist at 
Lockheed Electronics Company's Houston Aerospace 
Systems Division, is shown interpreting and indexing 
Apollo mission photographs of the earth. Steroscopic 
and monoscopic viewing of film positives is conducted 
on a two-channel light table with a mechanized film 
drive. Images then are compared to published maps. 
Analysis reveals details of the earth's resources, in
cluding its geological structure. (Photo supplied by 
NASA) 

rent-a-laser 

Lasers, electron beams, electric arcs-Westinghouse 
Electric Corporation recently announced it has con
solidated all of the commercial activities involving 
these welding and cutting techniques. 

Westinghouse established its '"rent-a-laser labora
tory" last year and offered manufacturers-on a rental 
basis-not just a laser but a whole laboratory and its 
highly skilled engineers. 

Now, anyone who wants to try out new techniques 
doesn't have to buy a laser machine tool and install 
it in his production line. Instead, he rents the laser 
facility and gets a complete manufacturing cost and 
feasibility study of his new production-line tech
nique without having to invest in the equipment to 
do it. 

Costs vary according to the complexity of the job, 
but the typical rent-a-laser charge of ~bout $350.00 is 
a fraction of the cost of creating an in-house laser 
capability. It is also a fraction of the savings that can 
usually be realized by applying laser technology to 
many welding and cutting problems. 
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(continued) 

supersonic transport 

Early this year The Boeing Company will recom
mend that ,the United States build two prototypes of 
the supersonic transport pictured here for the first 
time. Streaking through the sky at 1,800 miles an 
hour, the U. S. SST will reduce h·avel times on key 
overwater air routes by more than half. No two major 
cities will be more than half a day apart. New York 
will be 2 hours and 40 minutes from Paris, Los 
Angeles 2 hours and 5 minutes from Honolulu, Tokyo 
2 hours and 50 minutes from Honolulu. The U. S. 
SST will have a fixed-sweep wing and conventional 
tail similar to current jetliners. Built of titanium, it 
will be 280 feet long, 50 feet high and have a 142 
foot wing span, with leading edge sweep of 50 degrees. 

BURSAR I 

~/,__] 

ov:J TO 
_LUNCI-\ 

Powered by four General Electric GE4 jet engines of 
more than 60,000 pounds thrust each, the supersonic 
transport will cruise at altitudes above 60,000 feet. 
Carrying up to 280 passengers, production model SSTs 
will operate from. international airports of the mid-
1970s, taking off and landing at speeds comparable 
to current jets. To date 26 airlines have reserved 122 
U. S. SST delivery positions. Two prototypes are 
being developed by Boeing in Seattle, Washington, 
under contracts administered by the Federal Aviation 
Administration .. The government will recover its de
velopment program investment plus $1 billion tluough 
royalties on the minimum expected sale of 500 air
craft. First flight is scheduled for 1972. 

r f rit 
<® I I 

En e Inee 
Boo to e 
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PHOTO COURTESY OF CHARLES DALY, INC, 

Can there be this kind of excitement in engineering? 

eroxandsee 

An engineer checks out a data collection using 
punched tape to record number and type of operations 
performed, 

*Rochester is in the upper New York State region 
noted for its fine hunting of all kinds. 

You've forgotten the rising long before dawn and the drive along 
deserted roads. Now the morning is still and crisp; the waist-high 
weeds are perfect cover. You work through them carefully, quietly, 
expectantly. Then-the multi-colored explosion of a flushed bird*, 
beating up in a blur of speed and sound. The over-and-under is at 
your shoulder by pure reflex ... you lead and squeeze ... 

This is the age-old excitement of the hunt, the instant coordination of 
mind and muscle against the finely-honed instincts of your game. 
Engineering offers a kindred excitement, or should. The stalking of 
ideas, the shooting down of tough and wily technical obstacles, the 
well-trained engineering mind against the complexities of nature. 

But too often today, this excitement is lost in routine and fragmented 
assignments or a company climate in which engineering is taken for 
granted. Which is why, if you're hunting for professional excitement, 
it's worth looking into the opportunities at Xerox. Your degree in 
Engineering or Science can qualify you for some intriguing openings 
in fundamental and applied research, engineering, manufacturing 
and programming. 

We're located in suburban Rochester, New York. For details on openings, 
write directly to Mr. Roger Vander Ploeg, Xerox Corporation, P.O. Box 
251, Webster, New York 14580. 

An Equal Opportunity Employer ( ml f) 
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ABOVE: Electronic fiash lamp coiled around ruby crystal. 
Mirrm·s are not in pla:ce. BELOW: Ring laser. BELOW 
RIGHT: Ring laser under ope'ra:ting conditions. Laser 
beams meet at extreme left side. 
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lASERS AND THEIR APPLICATIONS are present
ly under study on the third floor of the Space Science 
Center under the auspices of the Electrical Engineering 
Department. Four types of lasers or laser applications 
are presently under study; they are the ring laser ap
plication, the optical bridge application, the carbon 
dioxide laser, and the Ruby laser. 

The term laser is derived by using the first letter of 
each word in the descriptive· name, Light Amplification 
by Stimulated Emission of Radiation. The methods of 
atomic stimulation vary between the Ruby laser and ~as 
discharge lasers, but the principles of operation are the 
same. The material of the laser, be it a long cylindrical 
ruby crystal, or a quartz tube containing special gases 
(Helium-Neon or Carbon Dioxide), is excited by some 
means, either light (for Ruby) or a radio frequency gen
erator (for gas). This input of energy excites the mate
rial of the laser on an atomic scale to a higher energy 
level, somewhere above the atoms ground state. When 
these excited atoms drop to their ground states, a photon 
of light is emitted. Of all the photons emitted, only those 
initially traveling along the direction of the center axis 
of the crystal or tube will eventually emerge in a laser 
beam. The other photons are passed out through the 
side walls of the laser, causing the laser tube to glow 
while in operation. Those photons traveling along the di
rection of the center axis are then reflected back and 
forth through the laser material by use of mirrors at 
each end of the material. This light continues to travel 
hack and forth increasing in intensity all the while, until 
the light intensity is great enough to allow some of the 
light to pass through one of the end mirrors. This mirror 
is usually designed to allow the light to pass through 
once a certain intensity is reached. Only a small quantity 
of light is emitted, and this is considered a pulse of co
herent light. Enough of these pulses are generated so 
that to the eye these pulses appear as a single beam of 
light. 

The ring laser under study is an application of the Hel-
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ium-Neon red, gas discharge laser where the emitted 
beam is directed into a ring of mirrors (hence the 
name). The laser is unusual due to the fact that the 
beam is emitted through both ends of the Helium-Neon 
tube. The mirrors at each end of the laser reflect 99.7% 
of the light incident upon them, which means that the 
laser beam pulse is only 0.3% of the light generated with
in the tube. To watch the laser operate, it appears that 
a continuous beam of light constitutes the ring. How
ever, the pulse that is emitted from the laser takes only 7 
billionths of a second to complete its excursion around 
the ring, and in fact, this pulse is only ljlOth the length 
of the ring itself. 

The purpose of the ring configuration is to determine 
the relationship between two pulses traveling in opposite 
directions. The ring laser is so constructed that the two 
beams meet, one from each end of the laser tube, and 
it is at this junction that the study of the relationship oc
curs. 

The Optional Frequency Bridge, incorporating a Hel
ium-Neon red laser and using a Mach-Zender interfer
ometer as the optical bridge, is being used to study small 
amplitude changes (about one part in a million) and 
small wavelength changes (about 1/lOOth wavelength in 
magnitude) in the laser beam due to internal atomic 
excitements. The effect of the Helium-Neon atoms on the 
velocity of light as it is produced by the laser can be 
determined by use of the optic bridge. The laser beam is 
directed into the interferometer, and the beam split. One 
beam traveling without any external changes affecting it, 
the other beam subjected to a change in amplitude and/ 
or wavelength. When the two beams are reunited, the 
effects of the excited atoms can be obtained. 

The Carbon Dioxide laser is physically the largest of 
the laser in the Space Science Center. It is a high 
energy, long term application laser, and the laser which 
seems to have the greatest possible application in the 
field of television communications. None of the other 
lasers seem to have the ready adaptability to the com-

January, 1969 

munications problem, such as the high power output, or 
the capability to produce this power for a long period of 
time. In communications, it will be necessary for the 
laser to have these two basic attributes. 

The Ruby laser is a short pulse, high energy laser. The 
applications of the Ruby laser seem to be in those areas 
where a lot of power would be necessary for a very short 
period of time. Applications of this type are already 
found in medicine, and soon will come in other such 
fields where the short term power of the laser can in
crease the capability of man at work 

ABOVE: C02 gas discharge laser. BELOW: Optical fre
quency bridge. BELOW LEFT:Optical frequency bridge 
under operating conditions. Laser enters from right side. 
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As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

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. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

January, 1969 

8 AERONAUTICAL 8 ElECTRICAl 8 CHEMICAl e CIVIl 8 MARINE 8 

INDUSTRIAl ENGINEERING e PHYSICS e CHEMISTRY 8 METALLURGY 
e MATERIALS SCIENCE e CERAMICS e MATHEMATICS e STATISTICS 

e COMPUTER SCIENCE e ENGINEERING SCIENCE e ENGINEERING 
MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

ratt itn i r r ft DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD AND MIDDlETOWN, CONNECTICUT 
WEST PAlM BEACH, flORIDA An Equal Opportunity Employer 
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These Twin City Firms invite you to call them 

TODAY for information and appointment for Inter

view to "Work in a Going Growing Minnesota." 

U of M Graduate 
Norman F. Pod as, Jr. 

B.E.E. '44 

Consulting Engineer· 
ing in general and 
Bruch and Morrow in 
particular provided the 
varied challenge 
s.ought in EE. 

BRUCH AND MORROW, INC. 
Consulting Engineers 

Mechanical e Electrical e 
Structural 

1415 N. Lilac Dr. Minneapolis 

544-3111 

I E ISS 

IF WE DID, WE'RE SORRY! 

We would like to talk to Y 0 U 
about challenge and opportunity 
with the world's leading appliance 
builder. Call today, 776-8511 or 
write, Forrest Schmid, St. Paul, 
Minneso.ta 55106. 

St. Paul Division 
850 Arcade St., St. Paul, Minnesota 55106 

26 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabri-Tek, a designer and builder 
of memory systems and com· 
ponents for computers has deve l
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 wi II 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 18 

MINNEAPOLIS, MINNESOTA 55436 

I Tl 
Consulting Engineering 

Challenging Profession 
that provides- • 

responsibi I ity 
professional growth 

high financial rewards 

COMPLETE UTILIZATION OF 
ENGINEERING TRAINING 

CREATIVE ABILITY 
DESIGN ••• 

Air Conditioning Systems 
Electrica I 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 554.02 
Phone - 339-4941 - TODAY 

li t r 
Scene: Parked car . . . moonlight. 

"Goodness!" she exclaimed. "It's 
three o clock. I should have been in 
hours ago." 

"So should I," he murmured disgust
edly. 

• e e 

The fire engine went screeching 
down the street, past a small bar. A 
very woozy character stumbled out 
of the bar and started to chase the 
fire engine. He ran for five blocks, but 
simply wasn't able to catch up with 
it, and finally he collapsed against 
a handy lamp post and shook his fist 
at the departing engine. 

"Okay," he screamed, ''keep your 
damn peanuts!" 

e e e 

9~/FV 
~/tivuotlmv -tfo: 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCTION COMPANY, 
1080 Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790.1761 
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Engineering and Science at IBM 

he inter isci li a 
en vir 
techn 

nment ke ps y u 
I ically h t!' 

"Working in data processing today pretty much 
means you work in a broad spectrum of tech
nologies," say~ Nick Donofrio. 

An Associate Engineer at IBM, Nick is a 
1967 graduate in Electrical Engineering. 
He's using his technical background 
to design circuits for computer 
memory systems. 

"Circuit design used to be a narrow 
job," he says. "Today it can take you 
into the front yard of half a dozen dif
ferent fields. In my job, for exam
ple, I consult with systems design 
engineers, chemists, physicists, 
metallurgists, and programmers." 

Keeping up 

The interdisciplinary environment 
at IBM helps an engineer or scientist 
keep up to date technologically. As Nick 
puts it, "You're constantly exposed to what's 
happening in other fields." 

IBM needs technical graduates to work in 
research, design and development, manufactur
ing, product test, field engineering, and space and 
defense projects. We also need technical people 
in programming and marketing. 

Check with your placement office 
If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. lrv Pfeiffer, IBM Corporation, Dept. 
CA2020, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're headed 
for graduate school or military service. 

An Equal Opportunity Employer 

® 
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The difference between "Stickup" 

and "holdup" is age. 
0 0 lilt 

Then there was the one about the 
guy who took his girl into the night 
and mist .... 

Love is blind . so a fella has to 
feel his way around. 

0 0 0 

Love is one game that most girls like 
to see end in a tie. 

She was only a brick-layer's daughter, 
but that didn't keep her from getting 
plastered. 

r m m m 

Two golf players, Bob and John, 
were getting a little impatient because 
the men just ahead of them were quite 
old, and couldn't play the game very 
fast. 

Bob: "Why don't we just play 
through? Hit your ball and yell fore!" 

John: "But what if my ball hits one 
of them? Can't we wait a little long
er?" 

Bob: "Go on! Just hit it. We can't 
wait all day." 

John: "Well, okay . . . fore!" 
The ball sailed in a beautiful arc 

and, alas hit one of the old men in 

E r ti( at 
t I t 
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the head. Bob and John walked up 
to the scene. The poor old man lay 
dead, the ball well embedded in his 
forehead. 

John: "Well, now I've done it? 
What should I do now?" 

Bob: "Hmm ... I think you should 
try using your wedge." 

G G G 

"She was only the optician's daugh
ter-two glasses and she made a spec
tacle of herself." 

G G G 

At a service station: "Treat your car 
as you would yourself-have it tanked 
up." 

MINNESOTA 'l'ECHNOLOG 
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THf 
PROffSSIONAlS 

. ..YOUR UA ! t.=l ~===·. ~' ===DIV===ISION===OF ZEI\I===ITH==RADIO==COR==PORA===TION==.I 

2407 W. North Ave. 
Melrose Park, Illinois 

AN EQUAL OPPORTUNITY EMPLOYER 
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As REPORTED in the December 
issue, I.T. will shortly begin expand
ing its faeilities. VVhen this expansion 
is completed, hopefully in the middle 
70's, l.T. will have classrooms, offices, 
and labs, second to none. 

But in all the plans, no mention 
has been made of student lounges. 
Yon may very well ask what a student 
lounge is. For, unless you are ac
customed to hiking to CMU or 
migrating to the vVest Bank, you have 
probably never seen a student lounge. 

The purpose of this article is to 
show you what you are missing, and 
to show those in authority what can 
he done with a little space and money. 
The accompanying pictures show two 
lounges on the West Bank. They 
typify what we would like to see in 
l.T. as the expansion program gets 
into gear. There is a problem here, 
though. Most of us hope not to be 
here in the middle 70's. (At least not 
in lower division!) vVhat can be done 
in the meantime? 

Conveniently enough, there already 
exists a room which could be made 
into a lounge right now. On the fourth 
Hoor of l\!Iain Engineering, there is a 
room, presently used only as an art 
studio for architecture students. This 
room is used only approximately 10 
hours per week It would be no great 
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task to shift these few classes to a 
drawing lab in the Architecture Build
ing. Then the room, currently looking 
like a child's playpen, could become a 
warm friendly haven for engineers 
looking for a place to study or rest 
between classes. If you've ever laid 
your tired body down in a second 
floor hallway for lack of a better place 
to rest/study, you certainly can ap
preciate the necessity of this project. 

The question now is, "Can we get 
this kind of thing for I.T.?" We sin
cerely hope so. We believe that I.T. 
definitely has something of which to 
be jealous. It would be a shame if 
LT. could boast new buildings, but, 

January, 1969 

with the attitude "who gives a damn 
about the students", offer only the 
study room (pigsty) near the book
store as a lounge. 

(H 

L 

... what our 
liberal friends 
have. 

PEFULLY) 
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And here he is, folks, direct from another mas
ochistic weekend in that mythical land where the 
streets are paved with empty whiskey bottles-the 
Iron Range. Say a few words, jai. 

"?,.:(;!.' I think that whole area stinks! What it needs 
is a Right Guard can the size of the Empire State 
Building. All you see up there are open pits. Of 
course, I'm prejudiced because I was born up there." 

Actually, jai has just had his ideals shattered; some
one told him about Santa. She's a transvestite, you 
know. 

First on the agenda is a backward glance at 1968. 
Then, Ralph Groop comments on the "Peace de Resist
ance" student movement, followed by a short plug on 
the extension of non-secret research. Lastly, this 
month's social calendar is posted. 

1 in r ct lspect 
(a heads-up analysis) 
Yes, 1968 will be remembered as the "Year of 

the Assassination." Who can forget the day promising 
Negro comedian, Bill Cosby, was eaten by a trained 
chicken heart. 

Then, of course, Mandrake the Magician succeeded 
in hypnotizing every known member of the "vegetable 
world" except the carrot-now known as a "hard
trance plant." 

This year, rumors circulated that all NATO members 
would be given control of some of our nuclear forces. 
One counter-proposal was that we give only certain 
countries this power, while giving the impression to 
Russia that all of them have it. You might call it con
temporary 11 Button, button, who's got the button?" 

This year brought the arrival of P-N grading. Here's 
the lowdown from "P-N Grading for EE Majors": 

P-N grades are great unless you want to go to grad 
school, to get a scholarship, to graduate with honors, 
or to go to work after graduation. 

We all enjoyed the flight of Apollo 8 around the 
moon. Remember the trouble they had getting pic
tures of the Earth at first? Well, RCA technicians solved 
it by using a special screening-filtering device which 
blocked out interference-especially low monotonous 
bovine sounds. 
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All in all, it was a good year, except for one or two 
things. See you at Dayton's "exchange department." 

ack fr m the front 
Ralph Groop-Ace War Correspondent 

Cymbalism has entered into the clash between 
students and administration police on free world 
campuses. "n", the sign of resistance, was designed 
to reduce the effects of police charges into the student 
lines. 

Simon Sez, leader of dissident English students, 
compares the Cambridge University administration to 
the despotic rule of Sultan Battery. Mr. Sez would pre
fer a more flexible rule (such as General El Boe's 
representative democracy in the joint provinces of 
Aden and Abbetting south of Saudi Arabia). Accord
ing to Mr. Sez, such a change would be a giant step 
forward. 

In Mean Time, Grenwich's resident British his
torian, Sir Malcolm Corpuscle declares that all this 
is just a "red-blooded" male attempt of the students 
to assert their masculinity. Note the slogan they have 
borrowed ... "We shall over-come!" 

And what is Parliament doing about the problem? 
Some say it has crawled into a hole to hide. In 
actuality it is in recess. 

s cr t® r s arch stinks 
Secret research at the University of Minnesota 

must stop! Only last week, another tragedy of warped 
scientific methods became public. It seems that U 
researchers crossed a mermaid with a Slobbovian and 
got a retarded carp. 

Who can forget the terror unleashed upon the 
campus when a 6-foot experimental rat ("Mervin the 
Rat", as he is called) escaped from the Psychology 
Dept. to forever prowl the steam tunnels in search 
of food? That was two years and six Great Northern 
grain-filled boxcars ago. Minneapolis has hired famed 
animal tamers and the star of True-Life Adventure 
Film, 41Tiger's Revenge", Claude Crotch, to track down 
the wanton beast. 
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On the other hand, observe the benefits of non~ 
secret research. Was it not the University that in
vented the 11accordion front-end" for cars? The new 
invention plays the "Funeral March" after every ac
cident. Truly, secret research must be curtailed, 
while more non-secret research instigated. 

spirits f ' 
At one of the innumerable parties we attended on 

New Year's Eve, we stumbled upon our old friends, 
Charlie Boorman and Stu Nemo, who, in the manner 
of Greek oracles on their lunch break, were mystically 
swapping predictions for the new year. 11 1 think it's 
going to be another rotten year," said Charlie. 11 1f I 
get another 1.8, I'll be drafted." We all agreed with 
that predictiofl. 

What do you see for I.T. in 1969, we asked Stu. 
"Raquel Welch will register for Fall 1969 as a 

Freshwoman in Civil." 
"Dean Cheston will open his mail on May 2 and 

find a bottle of Dippity-Do sent anonymously by the 
more conservative members of the faculty." 

11Joshua Wellknownfact, M.E. sophomore and ex
band member will march around TNCE and TSCE play
ing his trumpet, and after seven times the walls will 
come tumbling down." 

"An I.T. faculty-student beautification committee 
will be formed to find sculpture for the lawn between 
the Space Science Center and the Atchitecture build
ing. The sculpture will be entitled '63 VW Demolished 
by '56 Chevy while Fighting for Parking before Sec
ond Hour Class." 

Those are good predictions we said, turning to see 
what Charley would add. 

"I need another drink," he mumbled. 
We asked Stu what his predictions were for the rest 

of the campus. 
"In 1969, Aero. E. junior Barry Mayer will design 

an air attack that will introduce sophomore sensations 
Jerry Messerschmitt and Joe Peefiftyone to the foot
ball fans. This offense will lead the Gopher football 
team to Pasadena, California, for the New Year's Day 
Air Races." 

"The Technolog staff football games on the engi
neering courtyard will be discontinued when Dean Cart
wright finds evidence of recruiting violations and red
shirting." 

Stu paused to take another drink. We asked him 
what he was drinking. 

'This is a 'Moon on Xmas Eve'-one swig and 
you're looped." 

Stu pulled the hors d'oeuvre toothpicks out of 
his face as he predicted the future for the real world. 

~~sometime in July, Apollo 11 crewmen will step on 
to the surface of the moon and find astronaut Borman 
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was right and the moon is American cheese-made in 
Wausau, Wisconsin, by a funny little German with a 
Charlie Chaplin mustache." 

'The Minneapolis and St. Paul Sanitation Depart
ments will, for the first time in history, have all the 
streets plowed by summer 'which will be on July 23rd 
this year.' 'between noon and 3 p.m.'" 

"The Minnesota Twins will win the American League 
championship and go on to win the World Series in 
four straight, beating the Nagasaki Giants." 

'The Minneapolis Downtown Council will finally get 
rid of those diesel buses on the mall-replacing them 
with electric trollies-vintage 1898." 

"Spiro T. Agnew will go into Hughes-like seclusion 
to avoid his admirers." 

"Apollo 10 will be hijacked to Cuba." 
Stu started to mumble another prediction but ap

parently thought that it was not worth while, because 
he did not complete it. He was passed out on the 
floor. We turned to Charley who had been strangely 
silent, as if meditating. We wondered if he had a final 
prediction for the year. 

"Christ, I think I'm going to puke," he gurgled as 
he ran toward the bathroom. 

We nodded understandingly. 

fficial ily bull 
Jan. 10-1869, Phyllis Upp begins brilliant stage 

career, later elected "Most Valuable Shot
gun Rider." 

Jan. 13-U of M M.E. first to get Hong Kong Flu; 
but you too can get this handy furnace ac
cessory for only $5.95 plus SOc postage. 
Unlimited supply! 

Jan. 20-A.rchitecture students given project of mak
ing 3-dimensional representation of the 
"lay of the land" around Minneapolis. Phil
bert Noxema objects, 11 My girl is in CLA!" 

Jan. 24-Dean Martin's skin-diving partner injured 
off Bahamas. Dean tries to warn him: "That's 
a moray!" 

Jan. 26-100th successful sex change at U of Min
nesota: IT coed now female. 

Jan. 30~8 months after his successful sex change 
operation, Gertrude Snickefritz (formerly Bill 
Johnson) has been informed she is about to 
have a son. The paternity suit was served 
on her this morning. 

Feb. 2-IT Coed sees her shadow. 

Feb. 4-Landscape engineer arrested for sexual per
version-accused of "sod"omy. 

Feb. 7-Roy G. Biv, UN Ambassador from the Congo, 
is declared most colorful personality of the 
year. 
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by RODGER WHIPPLE 

ometime this year a man-made 
craft will settle down on a barren 

land surface, a hatch will open, and 
a human, for the first time, will step 
onto the surface of the moon. 

That spaceman's step will be the 
result of a crash program and $22 
billion. What is its worth? 

In 1961, President Kennedy set, as 
a national goal, a manned moon land
ing before 1970. Also in 1961, the 
Russians were painfully far ahead of 
the Americans in space firs·ts. The re
sult was a crash program, which 
fed on large amounts of money and 
people. But in seven years, the Amer
icans have caught the Russians, and, 
with the failure of the cosmonauts 
to circle the moon, have passed them. 

However, in the same years, the 
words "Vietnam" and "race riots" have 
taken over the news, and while huge 
programs were begun to solve these 
problems, critics of the space effort 
argued that the best management and 
scientific brains were being wasted on 
a useless project. 

Critics of the spaoe program have 
not always limited themselves toques
tioning the expenditure of men and 
money, but they also question safety 
and timetables. Critics claim the engi
neers are not prepared for space res
cue, and the moon program is too 
rushed. 

These critics are usually the se
verest, because they are scientists or 
engineers, and know what they are 
talking about. Probably the most 
famous of the critics, is British Astro
nomer Sir Bernard Lovell who said, 
"On a scientific basis, this project is 
wasteful and silly. We've reached the 
stage with automatic landings when 
it's not necessary to risk human life 
to get information about the moon." 
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While not as well known as Lovell, 
Dean of the University of Minnesota's 
Institute of Technology vVarren B. 
Cheston is just as severe. He said 
more money should be put into the 
unmanned programs, like weather, 
communications, navigation, and other 
practical and research satellites. The 
Apollo program, he explained, is too 
much of a crash program, with too 
little being gained from it except the 
moon landing. He calls the program 
"politically motivated." 

But the funds for the space pro
gram in general, added Cheston, 
should not be given to poverty or war 
programs unless they "could be di
verted with a guarantee (they) would 
be used for specific programs. But 
there is no guarantee." 

Associate Professor of Aeronautical 
Engineering at the university, Dr. 
Eugene Stolarik, while not as severe 

as Lovell and Cheston, says "It would 
be foolish to cut off the moon program 
now, when we are so close to the 
conclusion. But I think from the be
ginning of the program, there should 
have been less funds and the program 
should have been more even." 

Stolarik also says, "I am very much 
aware of current needs in other areas." 
Other space projects are important 
though and have done a great deal for 
society, especially in the area of min
iaturization, and computerization." 

Of course, the critics are not always 
engineers. William L. Zwerman, 
Assistant Professor in Sociology at the 
university calls Apollo "a dead-end 
project," and "a hell of a waste of 
money." He explained, "It is a fan
tastic investment that will just get a 
man to the moon and back. If the 

(Continued on page 43) 
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This formula for the urethane oupling 
Dickey urethane is unique, and it assures the 
finest possible factory-made pipe joint. Here's 
why. First, we make our own urethane ... be
cause it gives us positive control of quality and 
uniformity. This urethane is the most resilient 
material available. Nothing compares with its 
ability to "bounce back" -a requirement for a 
tight joint. 

It has more "fight back," too. Stress relaxation 
tests prove this ... and proves the urethane 
Coupling provides a tight joint indefinitely. 

Dickey urethane will not flow. There is no way 
for the joint to "thin out" at the bottom and 
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eventually leak. Not so with other materials. 

Hardness of the Dickey urethane Coupling is 
stable. It assembles just as easy at 25° as it does 
at 110°. Varying temperatures have no effect. 

It's biologically resistant and not subject to 
attacks of acids and alkalis commonly found in 
sanitary sewers. Not so with other materials. 

For more information about the Dickey urethane 
Coupling, contact these Dickey offices: Bir
mingham, Alabama; Ft. Dodge, Iowa; Kansas 
City, Missouri; Meridian, Mississippi; St. Louis, 
Missouri; San Antonio, Texas; Texarkana, 
Texas-Arkansas. 

W.S.DICKEY 

ClAYMFG.CO. 
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Even though we can't all 

go to the moon yet, consider 

a university scientific pro-

gram that will make the trip 

worthwhile. 

by DR. ROBERT PEPIN 

IF NASA can stick to its current 
schedule-and there's clearly no cause 
for pessimism on this score in the 
flights of Apollo 7 and 8-then some
time this summer Apollo 11, carrying 
three astronauts, a vacuum-sealed 
metal box loaded with moonrock, and 
(in a spirit of proper caution) perhaps 
a colony or two of hitchhiking lunar 
microorganisms, will splash down in 
the Pacific. While there's been much 
questioning, some of it thoughtful, of 
the priorities which have driven the 
Apollo Program, it cannot minimize 
either the grand adventure itself or its 
scientific return. Part of that return
to many, in many ways, the most in
teresting and valuable part-will be 
Apollo 11' s box of lunar samples: the 
first direct collection of material from 
a planetary neighbor. 

The astronauts and the Apollo 11 
command module, with the lunar 
samples still inside, will be transferred 
behind biological barriers from the re
covery ship to NASA's Lunar Receiv
ing Laboratory ( LRL) in Houston, 
where everything exposed on the 
moon's surface will be held in strict 
quarantine, nominally for 30 days or 
so. Although chances are pretty slim 
that life in any form can exist in the 
hard vacuum, ambient temperature 
swings of 250°C, and massive doses 
of radiation from solar flares which 
make up the climate of the lunar sur
face, a healthy respect for the stub-
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born survival of forms of terrestrial 
life under harsh conditions dictates 
that tests for viable organisms will 
have to precede the release of the 
samples (and the astronauts) into the 
terrestrial environment. If (a very big 
if) the tests are positive, and most 
certainly if they reveal any suspicion 
of unfriendliness to the terrestrial bio
sphere, it's realistic to assume that the 
lunar material will not be released 
from LRL for study by outside labora
tories. In this event the situation of the 
astronauts will be somewhat delicate. 
(There was a diverting exchange on 
the possible «contamination" of the 
lunar samples by resident microorgan
isms, during a general meeting in 
Houston last year of the scientists who 
will carry out a wide range of studies 
of the samples in many laboratories 
around the world. It was of course 
very clear that a discovery of native 
life in the samples would immeasur
ably complicate plans to distribute 
them to the laboratories. There was a 
natural tendency to develop a kind of 
tunnel vision in this situation, where
by one's own experiments on the 
samples assumed dominant import
ance and others faded, at least mo
mentarily, into the periphery. When 
one speaker characterized the pres
ence of lunar microorganisms as an 
"unfortunate possibility" that required 
multiple biological barriers around the 
sample at LRL, and moreover would 
foul up the whole distribution sched
ule, many heads nodded. It took an 
acid comment from the back of the 
room-not, curiously enough, from a 
biologist-suggesting that the dis-

covery of alien life in the universe 
might possibly outweigh the incon
venience it would cause, to restore a 
certain perspective.) 

Exciting as the prospect may be, 
nobody really expects to find life in 
the moon samples, except perhaps a 
wandering pollen grain which has 
managed to sneak past a second rank 
of biological screens erected to guard 
the material from terrestrial contami
nation. During the quarantine period, 
w bile biological tests are being carried 
out, parts of the sample will be used 
in a battery of preliminary "in-house" 
examinations at LRL, ranging from 
determination of its chemical composi
tion and mineralogy to tests for 
trapped gases, short-lived radioactivi
ties, and magnetic monopoles; in this 
phase, all personnel at LRL whose 
experiments require exposure to the 
sample are also quarantined for the 
duration. Then, if the material is 
cleared, and if there's enough of it, 
samples will be sent to a large number 
cf university and government labora
tories for detailed examination. Dis
tribution plans clearly hinge on how 
much the astronauts are able to bring 
back. NASA hopes for a return of 
something like 50 pounds (earth
pounds) of surface and near-surface 
material, but the amount will depend 
on how easily and quickly the astro
nauts can work on the lunar surface, 
carrying out a fairly complex sequence 
of mapping, photographing, collecting 
and packaging representative samples 
of rock and dust from as wide a vari
ety of sites as they can reach, under 
one-sixth earth-normal gravity and in 
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thick-handed, stiff-bodied spacesuits. 
Studies of the mineralogy, physical 

properties, elemental and isotopic 
composition, and biological aspects of 
the lunar samples now planned for 
outside laboratories will be compre
hensive, to say the least. One hundred 
and thirty-three scientists representing 
research laboratories in forty univer
sities and twenty government and in
dustrial research centers in the United 
States and eight other countries have 
been named as Principal Investigators 
in the Lunar Sample Analysis pro
gram. Two separate series of experi
ments on lunar material, both involv
ing mass spectrometry, will-if all 
goes well-be carried out under this 
program at the University of Minne
sota, one under the direction of V. R. 
Murthy in the Department of Geology 
and Geophysics and the other in the 
Meteorite Laboratory in the School of 
Physics and Astronomy. Much of the 
experimental work in both projects 
will be done in laboratories in the 
Space Science Center. 

The enormous scientific interest in 
the lunar samples is not something 
that has been generated by the space 
program itself. For the most part, it is 
not due to the dramatic way in which 
the material will be obtained. Many of 
the investigators in the Lunar Sample 
Program have been active in a grow
ing, highly interdisciplinary effort to 
decipher the origin and evolutionary 
history of the solar system from frag
mentary and uncertain clues in 
meteorites, in material from the earth's 
surface, and in observations of physi
cal processes in the present-day solar 
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system and in stars. The lunar samples 
could pTovide a bonanza of new in
formation. 

The earth-moon pair is a puzzling 
curiosity among the planets and satel
lites of the solar system. The earth is 
the only inner planet to own a satellite 
of any consequence, and it's quite a 
satellite: about 25% as massive as 
Mercury, it's really dose to planetary 
size. How, and where, did it form? 
Perhaps both earth and moon con
densed at the same time, as a double 
planet, from piimordial matter in the 
solar nebula. A possible difficulty with 
this lies in the rather low density of 
the moon, suggesting that the relative 
abundance of iron may be lower in 
the moon than in the earth and im
plying that both did not form initially 
from the same batch of material. An
other view goes back to Darwin's sug
gestion that the moon was ejected 
from the earth through instability in
duced by tidal resonance. After a long 
hiatus this idea is popular again (in 
certain quarters), though now the 
physical mechanism involves rota
tional spin-off of material from a par
tially differentiated primitive earth, 
followed by accretion of the moon 
from the orbiting debris. A third pos
sibility is that the moon was a wander
er in the solar system until its eventual 
capture by the earth. Such a capture 
is spectacularly improbable, but one 
can't take this as an intrinsically fatal 
objection. Harold Urey has pointed 
out that on the basis of the informa
tion we have available now the com
position of the moon appears more 
nearly like that of nonvolatile matter 

in the sun than that of the earth, 
meteorites, and terrestrial planets; if 
so, this certainly suggests that the 
origin of the moon may have been 
well removed, in space and perhaps in 
time, from the origin of the earth. 

The age and chemical composition 
of the lunar samples should offer 
powerful clues as to which-if any
of these hypotheses may be correct, if 
the lunar surface material is repre
sentative of the moon as a whole. But 
that's the rub. Very little of the very 
early history of the earth is preserved 
in samples of the terrestrial surface. 
The interior of the earth is hot and 
plastic, and material down to great 
depths is apparently in slow convec
tive motion. The terrestrial surface is 
undergoing local renewal through 
volcanic upwelling, so that ages and 
chemical compositions of crustal ma
teria] reflect episodes of surface ac
tivity and processes of chemical frac
tionation rather than the primitive 
state of the planet. In a sense, the 
earth is alive. In the same sense, the 
moon may be dead: a quiescent, un
differentiated body, rigid and cool, 
untroubled by extensive volcanic ac
tivity. But this is not certain, by any 
means. To many people the lunar 
maria look like gigantic lava flows. 
Experiments carried out aboard Sur
veyor spacecraft at sites on the moon 
gave rough chemical compositions for 
lunar surface material which are in
terestingly close to those of terresh·ial 
basalts. On the other hand, the very 
recent discovery of the so-called lunar 
mascons-large mass concentrations 
buried under the circular lunar maria 
-demonstrates a condition of isostatic 
disequilibrium of the moon· s surface, 
and leads to the suspicion that its in
terior must be cool and rigid in order 
to support the huge submerged 
masses. Since there's a pronounced 
lack of unanimity in all these interpre
tations, it appears that the question of 
the state of the moon, and the age of 
the lunar surface, is effectively open, 
and will remain so at least until the 
samples are analyzed. 

The experiments we are planning 
in the Meteorite Laboratory for the 
lunar samples are similar to those we 
have carried out on many types of 
meteoritic and terrestrial samples 
over the past several years. (Since it's 
by no means impossible that at least 
some varieties of stone meteorites 
come from the moon, spalled off in 

(Continued on page 43) 
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8 RING out the whistles, horns and 
streamers to announce the girl we 
decided to bring in the New Year 
with, Jan Thornsjo. Jan is a five-foot 
eight-inch blond majoring in Art His
tory and minoring in History, but all 
of her thoughts are not in the past. 
vVhen she takes time from school, she 
drives her father's McLaren Chevy. 
Off the race track, Jan's cultural in
terests are centered at the Tyrone 
Guthrie Theater where she works 
during the companies' season. At home 
Jan's musical interests include listen
ing to Tchaikovsky and playing both 
the piano and the organ. Jan also 
creates and sews her fashionable 
wardrobe. It is pleasant to start off 
the New Year with such a photogenic 
and urbane girl as Miss Thornsjo. 
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The ability of manufacturers to design specialized 
speakers for limited ranges has brought about the wider 
range hi-fidelity speaker system. The components of this 
system, each capable of faithful reproduction in its fre
quency range, are linked together by a crossover or 

0 0 0 0 D 

L, oofer 

e........--~{..,_...( -------e-e 

c. I 
Tweeter 

dividing network. The crossover serves to direct the 
audio signal to the speaker which is designed to re
produce it best, while preventing this signal from reach
ing any of the other speakers. High amplitude low fre
quency audio, which is necessary to drive the inefficient 
woofer, can overdrive and ruin an efficient tweeter. Any 
high frequency audio not delivered to the tweeter is a 
waste of output power and may cause distortion if 
radiated by the woofer. 

An ideal crossover would permit only those signals 
above the crossover frequency Cr to reach the tweeter 
and only those below to drive the woofer. It would 
offer no attenuation (reduction in volume) or distortion 
throughout the range of the system. Practical cross
overs are composed of inductors and capacitors and do 

oofer 

Tweeter 
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not provide an abrupt crossover frequency. Instead Cr 
is arbitrarily defined as the frequency where the high 
and low frequency response is down to half power or a 
drop of 3 db. Above and below the Cr the low and 
high frequency response will continue to drop respective
ly with greater deviations from the Cr. The drop or 
attenuation is determined by the crossover design. A 
basic crossover (Fig. 5) will produce a 6 db/octave 
attenuation slope, while the more complex circuit (Fig. 
6) will produce a sharper 12 db/octave attenuation. 
Since these crossovers will cause some overlap of the 
signals near Cr, both the tweeter and woofer may be 
producing the same signal causing interference. 

If the crossover frequency is selected at 500 Hz, it 
will divide orchestral music evenly between tweeter and 
woofer. Practical considerations sometimes require a 
change in this preferred frequency. It is desirable in 
home systems to mount the tweeter coaxically with the 
woofer to save space and avoid spacial separation of 
sounds. This greatly limits the size of the tweeter and 
the Cr must be raised to as high as 1.5 KHz to 3KHz. 

In Figure 5 any high frequencies present at the input 
will find difficulty traveling through the inductor, L 1• 

They will be conducted along the path of least resistance 
through the capacitor G1 to the tweeter. Low frequency 
signals at the input wilJ find great resistance to their How 
at cl and will travel the path of least opposition through 
L, to the woofer. 

The voltage induced across L 1 is proportional to the 
time rate of change of the current passing through it, 
~h.ich increases with frequency. As the input frequency 
IS mcreased, a greater portion of the total input signal 
voltage appears across the inductor and less goes to 
the woofer. The current passing through a capacitor is 
proportional to the time rate of change of the voltage 
across it. As the frequency increases, the time rate of 
the voltage change also increases. The capacitor will 
transmit more current at higher frequencies, thus pass
ing more signal to the tweeter. 

The more complex crossover (Figure 6) requires more 
elements but gives a sharper attenuation slope. High 
frequency signals see a great resistance at L 2 and any 
signals which are passed are shorted away from the 
woofer by C:!. They readily pass through Ca, find great 
opposition at Lx, and thus pass to the tweeter. Low 
frequency signals find great opposition to passing through 
Cs, any that are passed are shorted away from the 
tweeter by L:l· These signals easily pass through L 2 , 

find great opposition at c2 and drive the woofer. 
Examples have been given using a crossover with 

woofer and tweeter. More complex units will select only 
the. center of the audio band to drive a midrange speaker, 
while leaving the woofer and tweeter to reproduce the 
extremes. [] 

HiaFi Speakers (Cont .. ) 
The si~plest and most direct way of solving this 

1~roblem Is to ~nount th~ speaker in the center of a large 
Iectangular (Ideally circular) board. This forces the 
hack radiation from the cone to travel a longer path to 
reac~ the front side and thus become in phase with 
the front radiations. The larger the board used, the 
lower the cutoff frequency, or the frequency at which 
cancellation begins to occur. If the rear radiation is to 
he brought completely in phase the total distance which 
the. b~ck radiation must travel before meeting the front 
radmtwn must be A/2 or an even multiple of A/2. From 
the formula 

A= V/F 

Where, 
A =wave length in feet 
V = velocity of sound in feet (about 1140 ft./sec.) 
F = frequency of sound in cycles per sec. (Hz) 

one can calculate that for a low. frequency cutoff of 30 
Hz a baffie board 38 feet square would be needed. As 
?ne ca~ se~ the dimensions of this solution are very 
Impractical If you want to attain very ]ow frequencies. 

The next approximate solution to the problem of in
creasing the ability of the speaker to produce the low 
frequencies efficiently is to completely separate the rear 
radiation from the front radiation. Although this doesn't 
add any acoustical power to the radiation from the front 
of the cone, it doesn't subtract any either. The infinite 
bafHe as this solution is called is accomplished by placing 
the speaker directly in the wall of a room, and in thi~ 
manner the out of phase radiations never meet. The 
effect gained by putting the speaker in a closed box 
(closed except for the speaker opening) is the same as 
mounting the speaker in a wall. If the speakers are 
mounted in an enclosed box, the minimum box volume 
should be about 15 to 20 cubic feet. In enclosures 
smaller than this the work done by the cone compressing 
and rarefying the trapped air in the box becomes ap
preciable. In large enclosures the volume acts as a 
capacitance which "stores" some of the energy but this 
e?~rgy is continually being absorbed by the great quan
tities of sound deadening materials such as fiberglass 
in the enclosure. This trapped air, acting like a spring, 
resists large excursions of the cone and when this im
pedance is added to the mechanical compliance (spring 
action) designed into the support structure for the 
voice . coil, the cutoff frequency of· the speaker raises, 
sometimes as much as an octave. Many of the book
shelf systems on the market today are of this acoustically 
loaded, i.e., (the trapped air acts like a spring) type 
h~wever, the speaker cones and voice coil are designed 
w1th a loose mechanical suspension so that when they 
are placed inside the closed cabinet the spring effect of 
the air brings the compliance up to a normal level. The 
chief advantages of the acoustically loaded speaker is a 
good base response considering the size of the cabinet, 
and somewhat less distortion due to the more linear 
compliance of the air which makes up part of the total 
compliance of the cone. Among the disadvantages of 

41 



this type of system are the facts that the voice coil is 
difficult to keep centered in the voice gap because of 
the weak mechanical suspension, and secondly because 
in general it is a very inefficient system. 
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Fig. 4 Efficiency is proportional to relative impedance. 

The optimum solution to the problem of increasing 
the efficiency in the low frequency range would be if it 
were possible to invert the radiations from the back of 
the cone and add them to the radiations from the front 
of the cone. In a base-reflex or phase inversion enclosure 
this is what is attempted. The physics of this type of 
enclosure is relatively simple. An extra port is put in 
the enclosure. The area of this port should be ap
proximately equal to the area of the speaker cone. "What 
happens is the air in the port is connected to the back 
of the speaker cone by the volume of air in the en
closure. This volume of air acts like a spring and in the 
process of h·ansmitting a pulse to the port, this "spring" 
has the effect of delaying· the transfer of the cone move
ment to the volume of air trapped in the port area. 
This time delay brings the two radiations (one from the 
cone and one from the port) into an in-phase condition. 
A specified time delay can be achieved by adding a 
specified amount of acoustical resistance in the form of 
damping material. The amount of material which is put 
in the enclosure is determined by empirical means. Be
cause of the absorbing material put in the enclosure, the 
efficiency of the speaker is not quite doubled. (See Fig. 
4). Therefore, the use of this type of enclosure is the 
most practical for component systems in home use. (] 
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(continued from page 37) 

collisions of iron meteorites-or per
haps comets-with the lunar surface,. 
it's amusing to speculate that we may 
already have analyzed lunar surface 
samples, neatly and inexpensively de
livered, without knowing it. ) The 
work will primarily involve study of 
the elemental and isotopic abundances 
of the rare gases helium, neon, argon, 
krypton and xenon in the samples by 
mass spectrometry. These gases occur 
in extremely low abundances in 
meteoritic and terrestrial materials
and almost certainly in lunar ma
terial as well. For this reason they are 
very sensitive indicators for physical 
or nuclear processes which tend to 
alter these abundances, such as diffus
ive mass-fractionation, nuclear fission, 
and decay of certain radionuclides, 
and spallation and capture reactions 
produced by particle bombardment. 
There are a number of ways in which 
rare gas data may yield clues to the 
history of the lunar samples. Four 
long-lived radionuclides (K40

, Th2
:'

2
, 

U235 and U238
) produce rare gases in 

decaying; measurements of radiogenic 
Ar40 and He4 abundances in the sam
ples, combined with K, Th, and U 
measurements by other investigators, 
will give us the K-Ar and U,Th-He gas 
retent1on ages of the material. These 
ages are primary data in examining 
the question of concordant and co
genetic origins of the earth, moon, and 
meteorites. In addition, two other 
radionuclides, P 29 and Pu24

\ both 
short-lived and now extinct in nature, 
decay wholly or in part to isotopes of 
xenon. Daughter isotopes of these 
nuclides have been detected in 
meteorites: excess Xe129

, from the de
cay of P 29

, and fission xenon, probably 
from the spontaneous fission of Pu244

• 

From abundances of these daught·er 
products it's been possible to estab
lish, at least roughly, a time-scale of 
about 50 to 200 million years for the 
evolution of the primitive solar .sys
tem from the gravitational collapse of 
the dust and gas cloud from which the 
solar system formed to the formation 
of large solid bodies in the solar 
nebula. It's clear that the extinct 
radioactivity chronology of the lunar 
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samples will be illuminating. If the 
moon formed at about the same time 
as the meteorites, then evidence for 
this should exist as characteristic ex
cesses of Xe129 and fission xenon; but 
if it had a significantly later origin, as 
might have been the case if it formed 
from material which separated from 
the earth, the abundances of these 
radiogenic xenon isotopes will be 
sharply reduced. 

Of all the rare gas distributions 
found in meteorites, perhaps the most 
challenging to interpret are the pri
mordial gases, which seem to be 
modified residues of the rare gases 
present in the solar nebula very clear
ly in the history of the solar system. 
Primordial xenon (the heaviest· and 
rarest of the gases) in stone meteorites 
is consistently and significantly dif
ferent in isotopic composition from 
xenon in the terrestrial atmosphere; 
recent evidence indicates that this is 
also true for krypton. The reason is 
not understood, except that a strong 
mass fractionation of either terrestrial 
or meteoritic xenon is clearly involved. 
However, in the context of the lunar 
samples, an isotopic composition of 
lunar xenon similar to either the ter
restrial or meteoritic pattern would 
suggest a basic moon-earth or moon
meteorite relationship. 

Study of the lunar samples may be 
very profitable in ways which may not 
bear directly on the primitive history 
of the moon. About thirty meteorites 
contain rare gases which apparently 
have been implanted directly into 
mineral grains by an ancient solar 
wind irradiation. Dust on the lunar 
surface, open to direct solar wind 
bombardment because of the virtual 
absence of a lunar atmosphere and 
magnetosphere, should contain large 
amounts of solar-wind gases on ex
posed surfaces. The distribution and 
composition of the rare gases in these 
samples would provide a direct check 
on the theory of solar wind implanta
tion in meteoritic material, as well as 
the first direct measurement of ele
mental abundances in the solar wind 
for elements heavier than helium and 
perhaps an answer to the key question 

of whether the wind is mass-fraction
ated in its expansion outward from the 
solar corona. 

All in all, the lunar samples are an 
exciting prospect, especially if the 
moon's surface does turn out to be 
primitive and a readable record of its 
history is impressed in their structure 
and composition. There was a com
ment from Apollo 8 that the moon's 
surface looked like dirty gray beach 
sand, with footprints. Mission control 
replied that they were mainly con
cerned with the footprints. So are we. 

{continued from 

page 34) 

[] 

moon project involved development 
beyond just going to the moon, it 
would be different. We are obsessed 
with getting a man on the moon." 

In spite of the critics, the program 
is moving on, and as Professor Stolarik 
said, it would be foolish to cut off the 
program now when we are so close to 
the end. A man who is directly in
volved with Apollo is Walter N. Lun
dahl, director of Apollo operations for 
Honeywell. Honeywell has done much 
of the electronic work for the Apollo 
ship, and Lundahl is very much aware 
of the criticisms of the program. 

The topic is controveTSial since there 
are so many things on earth that need 
expenditures. But Lundahl says the 
program is not a waste, unless talking 
in monetary investment returns. $22 
billion was invested in Apollo, but we 
will not get $22 billion plus in return. 
The investment, he says, must be 
measured in terms of scientific and 
social worth. 

Man has an insatiable curiosity, 
Lundahl says, to find out more about 
his environment. This curiosity does 
not restrict man to learning about 
the forests or the sea, but extends all 
space to us. 

In answering the cdticisms of crash 
planning and spending, Lundahl says 
the effort, for being so massive, was 
carefully planned and managed. At 
the conception of the program in 1961, 
everyone thought the timetables were 
too optimistic, but through planning 
and management, we're going to make 
the grade. [] 

43 



I 
fr m 

I 
If by chance any of the readers 

feel that the quality of the joke is not 
as high (or, possibly, as low) as you 
would like, I, Pad~y Hooligan, Com
mander in Chief of the E-Day Com
mandos and Supreme Potentate of I.T., 
do hereby challenge you to submit 
a joke of the quality you feel is neces
sary to the TECHNOLOG office or 
Rm. 31 E.E. from where they will be 
collected regularly. 

A Little Rock society matron broke 
out with a pa,triotic rash recently, and 
decided she should do something for 
the poor soldiers at the nearby camp 
in return for the sacrifice they were 
making for their country. She called 
the Post Adjutant. 

'<Hello this is Mrs. Gottrox. I feel 
that I should be doing something for 
our dear soldiers, so I am having a 
dinner party tomorrow night at seven. 
I wonder if you'd send four of the 
dear fellows to attend? We'd simply 
love to have them." 

«Yes," said the Adjutant. "I think 
we can arrange that. Any particular 
age or kind of boy you'd like to enter
tain?" 

«No," replied ]\![rs. Gottrox. "No par
ticular requirements, except please do 
make sure they're real nice boys." And 
then as an afterthought-«and be sure 
they're not Jewish." 

«Fine," said the Adjutant. "The boys 
will be at your home promptly at 
seven tomorrow evening." 

And promptly at seven there came 
a knock on the door. Mrs. Gottrox, 
herself, answered the door, and there 
on the porch stood four big, strapping 
Negroes, polished until their ebony 
elbows fairly shown. 

"Is you Mrs. Gottrox?" asked one. 
"Yes, and what did you wish, 

please?" 
'Well, we is the sojers you asked 

to come and eat wif you tonight.'' 
"Oh there must be son1e mistake!" 
"No: Mam. I am shore dey ain't no 

mistake. Lieutenant Goldberg jes 
don't make no mistakes, Mrs. Gottrox.'' 
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"I just got a bottle of scotch for 
my wife." 

"\i\1 ell, that sounds like a fair swap." 
~ ~ ~ 

Professor: Students, what is an en
gineer? 

Student: A person who passes as 
an exacting expert on the basis of 
being able to turn out with prolific 
fortitude innate string of incompre
hensible formulae calculated with 
micromatic precision from vague as
sumptions which are based on de
batable figures taken from inconclu
sive experiments of problematical ac
curacy by persons of doubtful reliabil
ity and questionable mentality for the 
avowed purpose of annoying and con
founding a hopeless commercial group 
of fanatics referred to all too fre
quently as ENGINEERS. 

~ ® ~ 

An item picked up in an engineering 
economics class: A girl without princi
ple can draw considerable interest. 

A boy of ten walked into a bar and 
sat down at a table. A young bar
maid walked over and asked him what 
he wanted. 

«Give me a shot of whisky!" he 
ordered. 

«Do you want to get me in trouble?" 
she asked. 

«Maybe later, right now all I want 
is a shot of whisky." 

® ® ~ 

Coed: «Don't you dare kiss me again. 
\!Vhy I hardly know you." 

EE: (CI won't. I'm just trying to 
find out who has the gin at this party." 

~ ® ~ 

Think of all the parents 20 years 
ago who had their daughters vac
cinated where they thought it would 
not show. 

A E.E., after looking over a selec
tion of thermometers, told the clerk, 
cTll take this Fahrenheit one. I know 
that's a good brand." 

JY.!INNESOTA TECHNOLOG 



Bio edical 

Engineering 

Through medical electronics we 
have been able to create and 
develop prosthetic devices with 
which physicians rebuild man. 
Today, on our expanding horizon, 
there is electrochemistry, met
allurgy, thermionics, biophysics ... 
This is biomedical engineering -
applying the total spectrum of 
physical sciences to man. 

ELECTRICAl ENGINEERING 
GRADUATES 

Take a further look at the oppor
tunities which exist for you in 
this challenging field. 

Medtronie, Inc. 
MINNEAPOLIS, MINNESOTA U.S.A. 

3055 Old Highway #8 
St. Anthony Vi II age 

January, 1969 

NAPCO INDUSTRIES, INC. 

The Forester took a blind date to 
the amusement park. They went for a 
ride on the ferris wheel, hut after the 
ride she seemed rather bored. 

"What would you like to do next?" 
he asked. 

"I wanna be weighed," she said. 
So the Forester took her over to the 

weight guesser. 
"112," said the man at the scale. 

He was absolutely right. 
N ex·t they rode the roller coaster. 

After that he bought her some pop
corn and cotton candy, then he asked 
her what else she'd like to do. 

"I wanna be weighed," she said. 
"I really latched onto a square one 

tonight," thought ·the young Forester, 
and using the excuse that he had de
veloped a headache, he took the girl 
home. 

The girl's mother was surprised to 
see her home so early, and asked, 
"What's wrong, dear, didn't you have 
a nice time?" 

«vVousy ," replied the girl. 

Aero: "How come you know so many 
women?" 
Chern. E.: "I used to be a purse 
snatcher." 

How manl.J 

hats do -qou want 

to wear? 

Napco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle : design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211 

The High School of Science in the 
Bronx has a cheer that goes: 
E to the X to the X to the X 
E to the X to the X 
Sine, cosine, cosine, sine 
Three point one four one five nine 
Log, exponent, square root, pi 
Science, Science, Science High !!! 

An optimist is an Engineer who 
hurries because he thinks his date is 
waiting for him. 

Ell Ell Ell 

The right angle to approach a prob
lem is the TRY angle. 

Modesty has ruined more kidneys 
than bad liquor. 

s t 
Mary was in a bar having a beer 

when a friend from England walked 
in. 

"Aye say, Mary, are you 'aving 
one?" 

"No, it's just the cut of my coat." 
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MTS 
MTS Systems Corporation is re

cognized as one of the leaders in 

the field of high response, electro

hydraulic servo systems used for 

materials, structures, .and vibration 
testing. Our customers include manu
facturers, colleges and universities 

and governmental research agencies. 
We can provide a good future and a 

great chall~nge for an engineer who 
would like to become part of a young 
aggressive growing company. We are 

continually interested in interview
ing and considering for employment 
capable engineers to meet our chal
lenges. To this end, we ir.vite you 
to contact us at 941-3200 for an in

terview. 

Located one mi~e west of 494 

on Hwy. 5 in Eden Prairie. 
11 An Equal Opportunity Employer,. 

M.E.: "Is that girl's dress tom, or am 
I seeing things?', 

Arch.: "Both" 

h 

The dear Vicar's wife had iust died 
and, wishing to be relieved of his 
duties for the weekend, he sent the 
following message to his bishop: 

"I regret to inform you that my 
wife has just died; I should be obliged 
if you could send me a substitute for 
the weekend." 

A Kansas revival service was being 
held, according to authentic reports, 
and one of the partners in a coal con
cern had joined the Church. He tried 
to get his partner to do likewise. "I 
can't do it, John,'' replied the partner. 
And when the insistence became irk
some, he added, "Who'll do the 
weighin' if I join?" 

@ il!il @ 

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

Second Bride: "I don't know yet; 
we've only been married three days." 

@ @ @ 

Then there was the Sophomore 
Math student who handed his pro
gram to the computer operator and 
asked her what ,the chances were of 
running a quickie through. 

r it al 

Donaldson Company, Inc., General Offices and Technical Center, Bloomington, Minnesota 

John Raplinger 
Personnel Division 

Several engineers who were spend
ing the summer in a nudist colony 
were giving the eye to a shapely new 
entrant. A C.E. turned to his friend 
and said, "Saaayyyl I bet she'd look 
great in a sweater." 

0 il!il il!il 

Two Physics Professors had been 
working all day making long calcu
lations with their slide rules when a 
smart alec student came in and asked, 
"What's two times two?" So one Prof. 
took · his slide rule, set it up, and 
started to read off the answer, "Three 
point nine, nine-oh hell, call it four." 

s t 
Rules of conduct for MSA representa
tives: 
A) Don't say anything. 
B) Don't sign anything. 
C) Don't volunteer for anything. 
D) Vote NO 
E) Leave as soon as possible. 

s n 

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: 

Donaldson Company, Inc. 
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1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 
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(it just may be your wisest move) 

Some of the biggest, wide open, get-ahead 
opportunities in the country are right here 
in Minnesota with Control Data Corpora
tion. Growth. Challenge. Responsibility. 
Recognition. And a clear road to move 
ahead. They're all right here and the sky's 
the limit. And don't forget 

you'll find freedom to express yourself and 
your ideas; freedom to be an individual 
and receive individual recognition. Larry 
Stewart has the whole story and a string 
of convincing reasons why sticking around 
could be your wisest move. You can write 

freedom. At Control Data 
him, or better yet give him 
a call now at (612) 888-5555. 

Three tourists were standing on a 
street corner in North Africa. They 
were an Arabian, an Englishman, and 
an American. Just then a beautiful 
woman walked by. The Englishman 
said, "By jove!" The Arabian said, "By 
the prophet!" The American just shift
ed his chewing gum and said, "By 
midnight!" 

One of the girls we know is like a 
coffee bean; she can be made in
stantly, but prefers the regular grind. 

e e e 

Then there was the Indian Chief 
who installed electric lights in the 
tribal latrine, thus becoming the first 
Indian to wire a head for a reserva
tion. 

The brush salesman was talking: 
''I'll never forget the time this woman 
opened the door in her negligee . . . 
which was kind of an odd place to 
have a door." 

Unzipped mail is immoral. 

January, 1969 

An equal opportunity employer 

I never met a nympho I didn't love. 
e e e 

A Chicago salesman on a business 
trip to Boston had a few hours to kill 
before catching a plane home. Re
membering an old friend's advice to 
try some broiled scrod, a favorite fish 
in Bos,ton, he hopped into a cab and 
asked the driver: "Say, do you know 
where I could get scrod around here?" 

"Pal," replied the cabby, ''I've heard 
that question a thousand times, but 
this is the first time in the pluperfect 
subjective." 

Would you boys like to play house 
with us?" asked the bravest of several 
little girls. 

"Sure," replied one lad. "Which 
one of you is going to be the madam?" 

e e e 

The sorority girl ran into the 
house yelling, ''I've been raped; I've 
been raped!" The house mother calm
ly told her to go into the kitchen and 
eat a whole lemon. "Why," asked the 
girl. "Will that make it better?" And 
the house mother said, "No, but at 
least it will take that smirk off your 
face." 

Half of these jokes I've seen before, 
and the other half I don't see yet. 

He asked for burning kisses. 
She replied in accent cruel i 
"I may be a red hot mama, 
But I ain't nobody's fuel!" 

INTERFACE 

SPOKEN HERE 

PLH 

TEC designs and builds man-machine 
interface equipment to provide the 
vital visual and control communica
tions I ink between man and machine. 
TEC's indicators, switches, digital 
readouts, electronk keyboards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC's most significant future growth 
wi II come in the area of components, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call, 
or write: 

Box 6191, County Road 18, IY2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1100 
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Population, people, man, 
Trash, ash, carton, can. 
Wheels, gears, rubber, smoke, 
sack nature, go for broke. 
Tear, cut, bulldoze, rip, 
Slash, clear, butcher, strip. 
Pave, smother, cover over, 
Blacktop, concrete, puzzle rover. 
The earth becomes a porcupine, 
Its quills of steel and plastic shine. 
Someday ... someone ... shall never 

see 
A thing as lovely as a tree. 

• 0 0 

When a man sits with a pretty girl 
for an hour, it seems like a minute. 
But let him sit on a hot stove for a 
minute-and it's longer than an hour. 

-Albert Einstein 

s t 
Did you hear about the toast to the 

German Virgin: "Guzintite!'' 
~ El ~ 

Then there was the engineer who 
called his girl a discontinuous integral 
because she had no limit. 

F R 

A 
SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 
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POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 

DOES PROVIDING 
WATER F R 
MANKINDBS USE 
REQUIRE 
ENGINEERS? 
Yes. Here's the reason: By the year 
2000, the world's demand for water will 
expand 5 times. 

Why the problem? Here's why: 71% of 
the earth's surface is covered with 
water. Only 0.65% of the water is 
available as fresh water on land and in 
the air. All the rest (99.35%) is either 
frozen or salty which means it's un
usable in present form. 

Here's why engineers are needed: To 
keep the 0.65% clean, pollution control 
systems and treatment facilities are 
required; more economical desalination 
systems must be developed; better ways 
must be found to transport fresh water 
to thirsty people; new methods of irriga
tion are needed so desert lands can 
produce food for expanding population. 

These are engineering challenges, these 
are the reasons why engineers are needed 
-engineers of every discipline. 

E-M has met the challenge, and each of 
our engineers has contributed. He has 
taken part in designing, producing, and 
marketing electrical products for use in 
pollution control, irrigation, and de
salination. 

In serving man's basic needs (water, trans
portation, health & sanitation, food, and 
energy) E-M and its engineers have taken 
an active interest in the future of man. 

Find out what it's like to work with a 
contributor - a company where techno
logical advances serve the needs of man. 
Call us for an appointment. We'll be on 
campus on January 31. 

200-TPA-2258 

IEliECTRDC MACHINERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 

If you like 
hat inneso 

to oller,.~ 
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 

MINNESOTA TECHNOLOG 
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(likewise for chemical engineers., electrical engineers., and industrial engineers) 

Seems ridiculous. Maybe it is. But so far we 

have found that the official label guides us· to 

those who have shown they can discern a goal 

and not lose their \vay towards it. 
In generaL ho\vever, the label does not 

guarantee a uniforn1 product. That's good. 

It is worn by son1e \vho have never dipped 

below the five percentile acaden1ically. who 

enjoyed doing a paper on the psychodynamic 

roots of Buddhist theology almost as much as 

they enjoyed constructing five different ther

modynamic models of the pulsar phenome

non. That kind of mind can find comparable 

fulfillment in some problems ultimately in-

volving our photographic systems, plastics, or 

fibers. Hard to believe but true. 

The label is a1so worn by some who had to 

struggle for it because their minds don't work 

the way a professor~s n1ind \vorks. They are 

not unhorsed. however. to learn that son1e

tin1es a ren1ark passed casually in a washroon1 

can accon1plish n1ore than a I I 7 -page techni

cal report with 50 references in the bibliog

raphy. 

Hope you will drop us a note telling what 

kind of mind you have. A wrong answer will 

not be held against you. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester, N.Y. 14650 

An equal-opportunity employer offering a 
choice of work either in Rochester, N.Y. or 
in the South. 
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But not just for himself. 

Bob was Chairman of a special Jaycee project to se
lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi
brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 
in 1962, and an MBA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

s r iti 
directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At General Electric he found people that agreed with 
his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 
Program. 

Like Bob Nerad, you can get a fast start at General 
Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 801B, 570 Lexington Avenue, New York, 
N. Y. 10022 699-2s 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 

CHEMtSTRY LIBRARY 
CHEMISTRY fH.OG• 
CAUPUS 





In the next ten years. demand for 
electricity will double. What's West
inghouse doing about it? Plenty. 
We're number one in commercial 
nuclear power. We're working on 
an advanced breeder reactor. We're 
spending $450 million to boost our 
pr;)duction capacity. 

Okay, that's Westinghouse, the 

h use ne sen ineers 
erstan this enerati n 

enerati noo 

electric company. What about West
inghouse, the schoolteacher? In its 
first two years, Westinghouse Learn
ing Corporation had over 60 govern
ment and private contracts, including 
training for the Peace Corps, Job 
Corps, and private industry. 

Which doesn't even start to de
scribe Westinghouse. We're also ·in 

computers. transportation, medical 
science, air pollution, oceanography .. 
and more. Is that any way to run an 
electric company? 

We think so. If you think so, talk 
with our campus recruiter. or write 
Luke Noggle, Westinghouse Educa
tion Center, Pittsburgh, Pa. 1 5221. 
An equal opportunity employer. 

You can be sure 0 • if it's Westinghouse 
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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 
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together cumbersome wrought shapes, and he 
could put metal Rrecisel~ 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 "En
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' SOCJ:ETY OF AMERJ:CA 

st-Steel 
r Engineering ~ 'Xibility 

February, 1969 1 
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You wouldn't expect to find cash register people in 
banks. But we are. Because we're not just cash register 
people. With our electronic eqlfipment we can auto
lnate any bank in the country. And these are total 
computer systems that handle data from teller 
window to final report. 

Other projects keep us busy_, too. Our people are 
An Equal Opportunity Employer 

constantly coming up with new ideas in photo
chromics. In encapsulation. And in thermal printing. 

\Vhat does this mean for you? Write to William G. 
Benner, Coordinator, College Relations, Executive 
& Professional Placement, 
NCR, Dayton, Ohio45409. A 
lot of new worlds are waiting. 

~----~----~----~ 
THE NATIONAL CASH R£GlST(R CO .. DAYTON 45409 ®: 

MINNESOTA TECHNOLOG 
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Do you enjoy being responsible 
(and the rewards that go with it) 
for developing a project and 
carrying it through to completion? 
Do you like a job that gives free 
rein to your imagination and 
tests your skills? 

Do you like the satisfaction of 
making a contribution to society 
by improving a wide range of 
industrial and consumer products 
or by protecting natural resources 
or improving farming efficiency? 

PHILADELPHIA, PENNSYLVANIA 19105 

February. 1969 

We are not altruists. We are a 
strong and growth oriented 
chemical company that needs 
engineers of all types-chemical, 
mechanical, electrical and 
industrial-who want to make a 
practical contribution to 
improving man's lot and at the 
same time advance themselves in 
the world of business. We have 
doubled our sales in the past 
10 years to the $400,000,000 
level. We make some 2,500 
chemical products including 
synthetic resins, plastics, fibers, 
pharmaceuticals and animal 
health aids. We are on the move 
and you can move with us into 
positions of responsibility just 
as rapidly as you show us you 
have the ability. 

Campus Interview Date 
February 26-27 

n 

There's just one thing-you'll be 
expected to work hard-but 
you'll be in good company with 
the 13,000 other people that 
make up Rohm and Haas. We 
have six major manufacturing 
locations in the United States 
and producing subsidiaries in 
15 foreign countries. We need 
engineers in research, production 
and marketing. Talk with us 
about your interests-it could 
be good for both of us. 

ROHM AND HAAS COMPANY 
An equal opportunity employer. 
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So do careers. At The Boeing 
Company, you can be a mem
ber of a team that's famous for 
making good ideas fly. 

Such as the Boeing 707, 
America's first jetliner. 

And the 727, the world's 
most widely used commercial 
jet. 

The 737, the world's newest, 
most advanced short-range jet
liner. 

Boeing-Vertol helicopters, in 
use commercially and with the 
U.S. Army, Navy and Marines. 

The National Aeronautics 
and Space Administration's 
Apollo/Saturn V moon rocket 
with its Boeing-built 7.5 
mill ion -pound-thrust first stage. 

USN's hydrofoil gunboat 
Tucumcari, USAF's Minute
man strategic missile, and 
NASA's Lunar Orbiter recon
naissance spacecraft. All pro
grams which forged significant 
advances in technology. 

Boeing has exciting new 
projects on the way up, too. 

The 747 superjet, world's 
largest and fastest commercial 
jetliner, scheduled to make its 
first flight by the end of 1968. 

America's supersonic trans
port, now being developed at 
the company's Commercial Air
plane Division. 

Other advanced aircraft, mis
sile and space programs of the 
future are in early development 
and on Boeing drawing boards. 

They can help get your career 
off to a dynamic start in applied 
research, design, test, manu
facturing, service or facilities 
engineering, or computer 
technology. 

If you qualify, Boeing's Gra
duate Study Program will help 
you work toward advanced 
degrees. 

See your college placement 

officer or write directly to: Mr. 
T. J. Johnston, The Boeing 
Company, P.O. Box 3707, 
Seattle, Washington 981 24. 
Boeing is an equal opportunity 
employer. 

DIVISIONS: COMMERCIAL AIRPLANE, SPACE, MISSILE & INFORMATION SYSTEMS, VERTOL AND WICHITA. ALSO, BOEING SCIENTIFIC RESEARCH LABORATORIES. 
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Cordovi, Marcel. Educated Prague, Ann Arbor, Pittsburgh, Brooklyn. 
Authority on materials for high temperature, nuclear and corrosive 
environments. VIP in market development for International Nickel. 

"I mind everyone's business. Say you're building a condenser for a 
power plant. I want to know what metals you're considering. No! 
I don't think you want to use that one. Our tests show it won't stand 
up to those conditions. And experience tells us that the long-term 
economics aren't right for you either. Now, how about these? 

"I've got no tangible product to sell you. Only ideas. Maybe I'll 
convince you to use stainless steel. We don't make it. But I've improved 
the prospects for stainless-and for nickel-by seeding the idea ... 

"Ideas have to stay young. So do we if we're to work with ideas and 
promote them. That's why I still teach. It's my contact with the logic 
and enthusiasm of youth .. . so that I keep on asking 'Why?' 'Why?':' .• 

There is only one Marcel Cordovi, but thousands of Inco men all over 
the world reflect his attitude: trying to solve today's problems and 
tomorrow's needs with nickel. Nickel to make other metals stronger, 
tougher, more corrosion resistant. Nickel, its contribution is quality. 

INTERNATIONAL NICI<EL 
The International Nickel Company, Inc., New York, N.Y. 
The International Nickel Company of Canada, Limited, Toronto, Ontario 
International Nickel Limited, London, England 

Cordovi on an inspection tour of a nuclear reactor at Brookhaven Nationat 
Laboratory. He spent 10 years there as a consultant on materials 
for various nuclear projects. 



FEBRUARY is National Love Month. 
It is also the shortest, coldest month 
of the year. We cannot explain this 
apparent paradox, but perhaps if 
everyone would make an effort to 
extend «faith, hope, and charity" to 
his neighbor the latent heat of friend
liness might warm your body. 

Besides bringing St. Valentines Day, 
February has also brought another 
issue of the Technolog. In introduc
ing this month's issue, a cover ex
planation is required. In the true 
engineering tradition of «Let's try 
something new" we have come up 
with something different. The shock
ing ugliness is an editorial comment 
on last month's racial disturbance on 
campus. President Moos, the joker 
in the upper corner is the target of 
attack by black power wearing a 
white mask. And that sirs, is your 
ratio of art culture for the month. 

Inside this issue we present, along 
with the regular features, a problem 
facing all engineers both present and 
future, that of patent rights and patent 
agreements. Do you have the right 
to design and patent an invention 
that is totally unrelated to your em
ployers product line? After you sign 
the "employee agreement" you prob
ably won't have any "rights" to speak 
of. See "Patents-Creativity vs. Com
pensation" (page 14) for further in
formation. 

"Noise Pollution" (page 30) poses 
some problems and solutions in a 
field of engineering which is common
ly overlooked. Even though the Held 
of acoustical engineering is rather 
young, :the acoustical engineer will 
soon be playing an important role in 
the design of modern equipment, 
housing, and transportation. The 
acoustical research facilities at Minne
sota Mining and Manufacturing were 
recently inspected by a Technolog 
reporter. We wish to thank Mr. Henry 
Knoll, the chief engineer at the re-
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search facility who discussed the field 
of acoustical engineering and some of 
the problems which he and his staff 
have been working on. 

And in the true spirit of Robert's 
Rulgs af Order we shall soon adjourn 
this introduction. But first we would 
like to bring to your attention the fact 
that the editors and staff of the Tech
nolog always welcome any comments 
or criticisms which any student or 
faculty member might have. If you 
don't have the time to write us a letter, 
stop by and see us. It's rather difficult 
to give you what you want, if you 
don't tell us. Meeting adjourned. 

eacti n 
And the white establishment reeled 

back in wonder at the audacity of 
these young upstarts. "How dare they 
take over a public building and de
mand something of me in return for 
its return. I pay taxes, and my father 
pays taxes and besides that I'm in the 
majority and I have rights too. Fur
thermore, no one was bothering them, 
we show no racial prejudice to speak 
of here in the north, and besides, these 
people are here to go to school, not 
cause trouble." If your reactions were 
similar to these, don't feel bad, you 
have a lot of company. But you should 
stop and think. Force yourself to look 
at the other side of the picture, and 
try to analyze what has happened. At 
time t0 three requests were made to 
the University by a certain group of 
people. These requests were ignored 
and pushed aside by more important 
business. At time t 1 the alienated 
group captured a building and held 
it in ransom for the granting of their 
original three requests. At time t1+24 

hours the University ok's the requests 
but later finds out more money has 
been wasted in repair costs to the 
building than was granted for the 

partial funding of a Black conference. 
My comment on this sad state of 

affairs is this. If the requests were 
valid and justifiable, why weren't they 
granted when they were first present
ed? President Moos and his learned 
advisors surely had their heads in the 
sand if they figured that they could 
ignore the black minority. If the re
quests were unreasonable they should 
not have been ignored, but rather 
negotiated. The time for negotiation 
is not when the opposing side has 
you over a barrel, as the administra
tion has well found out. By their 
blundering incompetence they cost 
the taxpayer $7,000. However, the 
administration is not the only party 
which made mistakes. 

Among the mistakes which I believe 
that the AAAC made is the fact that 
they allowed the destruction of prop
erty in their campaign. Perhaps, as 
the AAAC claims, the destruction of 
property was caused by the other 
militant social groups barricaded in 
the building. However, the AAAC 
was responsible for everything which 
happened in that building. It was not 
necessary to shift furniture around in 
order that doors could he hanicaded. 
They had no chance of holding out 
against a militant reaction from the 
administration. Also, by showing dis
respect for public property they an
tagonized many people who held 
"middle of the road" philosophys. 
These people under different circum
stances would have been at the least 
apathetic if not leaning towards a 
liberal viewpoint. As it is now, these 
people are in the camp of the hawks 
who scream "the demonstrators should 
be fined, and expelled from school." 
The Hawks don't have the answer. 
I really don't think anyone does. 

But the question of the time is «will 
the conflicting parties on campus learn 
anything from this encounter? Will 
they learn from their mistakes?" vVe'll 
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have to wait and see. But I'm sure 
that there's one thing most every one, 
including administration, on campus 
can agree. Governor LeVander and 
the rest of the farmers who play at 
being legislators should be seen and 
not heard. 

for funds for the first stages of an 
ambitious and desperately needed ex
pansion program (Dec. 1968). IT 
asked the legislature for $10.5 million, 
and Dean Cheston expressed opti
mism that the money would he ap
propriated. Now he is pessimistic 
about getting any money for building. 

Therefore, we urge you the student, 
and the alumni and faculty to contact 
your legislator and urge him to stop 
being a member of an immature vigi
lante committee. [] 

We ost the 
oney 

Our state legislators have become 
members of a kangaroo court. They 
see an alleged crime and without a 
fair hearing, punish the University, 
and the Institute of Technology. 

You, the student, know how badly 
IT needs the money for modernizing 
and expanding its facilities. You know 
how outdated the labs are, how in
adequate the library facilities are, 
how cramped you are for study and 
lounge space. You also know that 
Minnesota must modernize and keep 
pace with advances in technology and 
teaching or else find itself in a posi
tion of not providing adequate service 
for the people of the state. 

The opinions expressed here, unless 
otherrwise signed, are those of the edi
tors and do not necessarily represent 
the views of the Institute of Technol
ogy, its faculty & students, or any 
otlher organization. 

The Institute of Technology asked 
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An informal report on a few current projects at Shell. Some of them might seem like offbeat 
work for an oil company. But this is a company that contributes broadly and significantly to society. 
A company of experts that brings out the best in its engineering, scientific and business people. 

Shell scientists 
have come up with 
a vast improve
ment over even 
the most talented 

cow tail. It's called VAPONN"i in
secticide. A plastic strip impreg
nated with it will kill flies in a cow 
stall for up to three months. And 
VAPONN"J insecticide combined 
with CIODRIN!'J insecticide keeps 
cows fly-free 24 hours a day
even out in pasture. Give you 
ideas for further applications? 

Energy from under the sea 
Shell is heading 
into ever-deeper 
waterinthesearch 
for oil and natural 
gas. Recently we 
designed and installed permanent 
drilling/production platforms as 
tall as a 34-story building, with 
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still bigger structures in the works. 
And we are operating in con
siderably deeper water from float
ing platforms. We are also search
ing on land in 16 states to help 
meet burgeoning energy needs. 

Digestible detergents 
The main trouble 
with detergents 
is they don't go 
away. They pol
lutestreams,make 

fresh water foamy. The solution: 
detergent compounds that orga
nisms can consume. These "bio
degradables" clean clothes just 
as effectively, but keep streams 
free of detergent foam. Elsewhere 
in the chemical part of our busi
ness, Shell research has resulted 
in a wealth of plastics for home 
and industry, and fertilizers to 
alleviate food shortages. 

The name of the game 
More gasoline per 
barrel of crude 
oil delights engi
neers, scientists 
and conservation
ists alike. Our new hydrocrackers 
actually produce more than a gal-

I on of refined product from a gal
lon of feed stock. And we are using 
sophisticated techniques to tailor
make products by reassembling 
hydrocarbon molecules. 

The pursuit of excellence leads 
Shell into a variety of fields, both 
on and off the beaten track for an 
oil company. If you have a more
than-one-track mind, a desire to 
explore, to pit your skills against 
many kinds of problems, there 
could be a place for you in Shell. 

Perhaps your training in engi
neering, science or business can 
contribute to tomorrow's new 
developments. For information 
about openings throughout Shell 
sign up at the placement office 
for an interview with our represent
ative. Or write to Q. C. Stanberry, 
Recruitment Representative, 
Dept. E, The Shell Companies, 
Box 2099, Houston, Texas 77001. 

Shell Oil Company· Shell Chemical Company· Shell 
Development Company • Shell Pipe Line Corporation 

An Equal Opportunity Employer 

JMINNESOTA TECHNOLOG 



• 
I 

• 
I 

I 

li 
I 

Situation: It is often difficult to get into and 
out of today 'scars without bumping 
into the car beside you. 

Question: Can you design a door that uses 
minimum out-swing space 
when opening ? 

Disciplines: It can go over the car, under it, 
slide into the frame, swing parallel 
to the body ... AS LONG AS 
IT'S NOT TOO EXPENSIVE TO 
MASS PRODUCE. Door must 
also provide an electrical channel 
to the chassis to provide for power 
operated windows. Need your ideas 
in time for meeting next month. 
Thanks. 

I 

• 
I 
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Want to work on a challenging assignment like this? 
A new member of an engineering team at Ford Motor Com
pany does. Today his iob may be designing new car door 
hinging. Tomorrow it might be solving cab vibration in 
semi-trailer trucks. Or designing a different approach to 
vehicle controls, or even developing a new engine con
figuration. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To help solve assignments like these, our people have a 
giant network of computers at their service. Complete test
ing facilities. The funds they need to do the job right. 

February. 1969 

Company, College Recruit
ing Department. The 
American Road, Dear
born, Michigan 48121. An 
equal opportunity employer. 
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T 0 ADDRESS ONESELF to the question whether or not secret or classi
fied research should be carried out on a university campus or under 
university auspices requires a very clear notion of the function of a 
university. The problem stated quite directly is that most people who 
wax eloquently on the subject of classified research have at best a very 
simplistic view of this function. With this preliminary remark out of 
the way, I am prepared to state that classified research of any sort 
should be barred from the university campus. Rather than suggest that 
there should be exceptions to this rule, it seems to me that the rule 
should be subject to reexamination as the external forces that impinge 
upon the university change. I am uneasy over the recommendation of 
the President's Committee on Classified Research that a review board 
be established to make exceptions to the rule barring classified research. 
Such a review board is impractical since it would not be able to examine 
freely the evidence for making an exception for the very reason thcrt it 
is unlikely that the government agency which is sponsoring the research 
would accord the review board the "right to know," the essential con
dition necessary to examine the evidence. The President and the Board 
of Regents, using whatever faculty and student resources they wish to 
consult, should reserve for themselves the right to reexamine the rule 
as circumstances change rather than establish a review board em
powered to make exceptions to a rule. 

The Tech Commission has other views on this matter. It is my under
standing that they would leave the decision on classified research to 
the integrity of the individual faculty member. This appears to me to be 
quite a distortion of the concept of academic freedom. I do not question 
the right of a faculty member to consult off-campus on classified re
search as long as that consulting activity is judged consistent with both 
the spirit and letter of the Regents' policy on consulting. I would cer
tainly depend on the integrity of the faculty to come to that judgment. 

There are research activities other than those sponsored by federal 
agencies such as the Department of Defense and the Atomic Energy 
Commission in which the free flow of information is impeded by restric
tions imposed by the sponsor. Here I am referring to industrially spon
sored research. In general, the company sponsoring the research does 
not wish the results to fall into the hands of its competitors before it 
has had a chance to evaluate these results for possible commercial 
exploitation. This industrially sponsored research with proprietary con
notations is and should be stringently controlled at the university. A 
set of rules governing proprietary research separate from those formu
lated for classified research should be spelled out in detail but should 
contain sufficient flexibility to allow each instance to be judged on its 
own merits. Here a faculty-student review board can have access to 
sufficient relevant information to make intelligent decisions concerning 
implementation of policies restricting proprietary research. 

j.V.[INNESOTA TECHNOLOG 
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You'll never get anywhere without it. 
Nothing helps a young engineer's 

career like being given a challenge. 
Which is another way of saying a chance 
to fail now and then. To make his own 
mistakes. 

At Western Electric we give our newly 
recruited engineers responsibility almost 
immediately. They make their own de
cisions. Learn from their own errors. 

Don't get us wrong. We keep our 

demands reasonable enough so that our 
recruits can make their decisions at their 
own pace. But our thinking is, a man 
feels awfully good about even a small 
decision when it's his. 

If you're the type who'd like the chance 
to make your own moves, see our recruiter 
or write College Relations, 222 Broad
way, New York, N.Y. 10038. 

A lot of hard work never hurt anyone. 

Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 
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OST ENGINEERING STUDENTS ideally dream of 
an eventual idea or invention that will make them 
wealthy. Seldom in the recent past has this happened 
to an engineer. Many engineers who have been em
ployed in their field have agreed to release all their 
ideas, inventions, or patents for the exclusive use of 
their employer. A minority of engineers are dissatisfied 
with this. They say these agreements are more far 
reaching than is necessary to keep a large corporation 
from falling on its face. The employer may claim that 
he must have the legal right to all of the engineers 
creativity and inventiveness. The engineer will not deny 
that the employer has full rights to the fruits of research 
grown with the investment and facilities of the em
ployer. The nature of the profession requires the engi
neer to exchange his talents, creativity, and skill for a 
salary. How much creativity and productive thought 
must be exchanged for this salary? "Certainly, nothing 
which is unrelated to the engineer's specific work assign
ment,', claim those who are dissatisfied. An engineer 
should have the right to profit from his own creative
ness if it is unrelated to his work experience. It is con
sidered stealing when an engineer goes into business 
for himself while doing research for his company. Is 
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it not stealing when an employer claims the rights to 
an engineer's patent if it was conceived independently 
of the engineer's employment? 

The new engineer may expect to contribute regulm 
working hours plus overtime when needed. In the be
ginning, he may believe that the salary is his compen
sation for the forty hour-plus work week. He may soon 
find that his brain is held to a twenty-four hour con
tract. Any marketable or profit-making idea, however 
unrelated to company activity or product line, may be 
subject to company ownership. How do these extra 
professional ideas become the property of a company? 
Most major corporations and some smaller companies 
require the signing of the "employee agreement" which 
could give the employer legal rights to every ounce of 
creativity the engineer may produce. New engineers 
are unaware of the agreement until confronted with it 
on their first workday. Consider the recent graduate 
who has rejected his first job offer for the one he has 
just begun. It is June 16, 1969, just nine days after 
graduation from the U of M. He has moved his be
longings across the country, signed a lease, and moved 
into his new apartment. Upon reading the employee 
agreement, he feels tricked. 

They didn't tell me this at the interview 
or plant tour. I'm selling my soul to these 
people. I don't like this agreement but what 
can I do? This was my favorite company. 
I can't back out now. It's June and I moved 
out here-too late for more interviews. May
be I should have accepted that other job offer. 

He would probably be more happy at his current job 
than his second choice, since there were reasons for 
making that decision. One factor unknown to him which 
would remain the same is the use of the employee 
agreement. In short he could not keep his "soul" by 
signing with the first company. Had he "shopped 
around" concerning this, he would find most agreements 
basically the same. Companies will pay his patent fees 
and give him a small bonus ($100 to $500) for a patent 
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disclosure. Some engineers may consider this a small 
reward for something which could net millions for the 
employer. 

The new engineer finally signs the agreement and 
begins to work. During his first year, he finds that he 
is as creative and intelligent as he always thought he 
would be. An improvement in a manufacturing process 
is the result of his ingenuity. His original idea was 
crude, but after help and suggestions from his super
visor the idea is workable. Who gets credit for the 
ideas? In many companies the supervisor and others 
receive the bulk of the rewards. 

Our engineer isn't discouraged-his good ideas are 
rewarded with promotion after promotion until he is 
project engineer. While on vacation, he concieves a 
new method for propelling his fishing boat. Recalling 
his patent agreement, he promptly turns the disclosure 
over to his company, which manufacturers semicon
ductors. He receives the bonus for the disclosure and 
observes that his patent has been shelved. The men 
in market research said that the company would only 
gross two million in sales annually. It would not be 
enough to justHy modifications in production. An engi
neer with the patent rights to the device could con
ceivably form a small company and live very well on 
the sales if it were not for the agreement. 

The preceding experience encountered by a graduat
ing engineer is ficticious. However, it contains situations 
which the graduate may encounter. Many are the result 
of misunderstandings or failure to see the problem from 
the employer's point of view. 

It is only just that an employer should have legal 
rights to any discovery or idea which the engineer con
tributes as the result of his work assignment. Some 
engineers have claimed they were prevented from list
ing prior ideas or inventions in the spaces provided on 
the employee agreement. They claimed these ideas were 
theirs. They had no legal right to them if they were 
not patented. The company's position would be mis
understood in some cases when pointing this out. Cur
rently, an employer may claim rights to the patents of 
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The Corps of Engineers is also the most professional, dam construction, navigation and flood control projects, 
and the most active engineering/construction group. construction of hospitals, family housing, manufacturing 
For the engineer who wants to be where theE 8 

8 plants, missile sites-you name it! This is the 
action is, the opportunities to take part in new, n I neers *organization for the engineer who wants to do 
more advanced, extremely p e f e things, plan things, become in
challenging engineering; ract1ce y ur r eSSIOn valved, grow-starting right 
construction projects will be 8 h h now. If you're a doer, and you 
virtually limitless. The Corps'· It t e lar est want to be where the action 
activities today include the is, write to us today. We'll 

bro~dest sweep of pro- en i neeri ng;c nstructi n tell you all ab~u~ .the advan-
fesstonal demands- water tages of a ctv1ltan career 

resources development, huge r u in the or I CD with the Corps of Engineers. 

Corps of Engineers Department of the Army Washington, D.C. 20315 
An equal opportunity employer 
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ost of you have enjoyed a play at least once, but 
have you ever thought about the amount of work needed 
to produce a good play? This month the Technolog is 
taking a peek behind the scenes at the University of 
Minnesota Theatre in Scott Hall. The plays at Scott 
Hall, which are held from early October to May, usually 
run for about a week. During :the summer the theatre 
presents plays on the Showboat and runs the Peppermint 
Tent, a children's theatre. The U of M Theatre is com
pletely self-supporting, receiving its money only from 
tickets. 

Almost a year before each season begins :the permanent 
staff from the theatre department meets to decide which 
plays to present and who will direct them. Each staff 
1nember submits three plays he would like done and 
the theatre students also suggest a group of plays. The 
staff then chooses the plays and selects staff members 
to direct them. 

After deciding the setting, the director discusses his 
ideas with Professo'l: Lee Adey, the technical director, 
Professor Irene Pieper, the costume designer, and Pro
fessor Jean Montgomery, the lighting designer. Their 
suggestions are considered but the final decision is up to 
Professor Adey. 

Most of the other people involved in the play are 
students, both graduates and undergraduates. The cast 
usually consists of theatre students, but auditions are 
held for anyone who wishes to try out. Theatre students 
who are taking required lab classes comprise :the crews, 
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which include stage, lighting, shifting, costume, sound, 
and publicity crews. 

All costumes are made and stored on the top floor of 
Nicholson Hall. The costume crew sketches the cos
tumes, buys the material, and then makes all of the 
costumes which are specially made for each cast mem
ber. The old costumes which are saved and stored by 
period are occasionally reused if they fit the requirements 
for a new costume. 

In the scene shop, next to the Armory, the properties 
("props"), backdrops, platforms and all other construc
tions needed on the stage are made. The shop has some 
wood working and metal working equipment. The basic 
component of set construction is the flat, used for walls 
and partitions, which is made by covering a wooden 
frame with muslin, and painting the muslin with a glue 
mixture causing it to shrink tight. It is :then painted and 
re-painted for use in different plays. Backdrops are 
painted in the scene shop by suspending them from a 
huge frame. Upon completion they are transferred to 
Scott Hall. Platforms and stairs are constructed with 
a covering of ozite and canvas to keep the noise to a 
minimum as the cast walks around on the stage. 

Throughout most plays the scenery must be shifted for 
different acts. There are four major methods of accomp
lishing this. Probably the most widely used is a shifting 
crew, which changes the stage while the lights are turned 
down. Flying scenery is another method, used mainly 
for light fixtures and properties which hang. Between 
scenes these can be lifted or lowered from the fly loft 
above the stage. Flat carts or wagons are a means by 
which the whole stage or parts of it can be rolled off 
on a large platform and the new section rolled in. A 
fourth method that is becoming more popular is the use 
of a revolving stage to change from one scene to another. 

As the play progresses, the sound and the lighting 
crews are at work. A small room in the back of Scott 
Hall enables the crews to see the stage and run the light 
and sound controls. Light directed on the players, house 
lights, and lights on the scrim must be controlled. (The 
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Crews setting up the stage in the Scott 
Ha II Theatre. 

scrim is a white cheesecloth backdrop that is hung in 
place of a painted backdrop. It can be lit any color de
pending upon the mood the director would like to create 
at the time.) Both the lighting and the sound crews 
follow special scripts which tell them what to do. 

Before a play can be shown to the public there are 
technical and dress rehearsals. During the former, the 
sound, lighting, and arrangement of the stage and cast 
are rehearsed. During :the latter, the cast becomes fa
miliar with their costumes and make-up. 

Finally, after all this preparation a great play is ready 
for you to enjoy. (] 

scott hall 
performance schedule 

Beggar's Opera: Feb. 21 -Mar. 2 

Camino Real: Apr. 18- Apr. 27 

Tom Thumb: Feb. II - Feb. 16 

Jest, Satire, Irony, and Deeper Significance: Apr. 29-
May4 

Summertree: May 13 - May 18 
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Props are constructed in the scene 
shop, located between the Armory 
and the Field House. 

February, 1969 

Costumes are made and 
stored in Nicholson Hall. 

The cast of Henry IV, Part I rehearses 
under the direction of Dr. Graham. 
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x erim nt I di e 
.... Light from a laser was used to make a solid-state 
diode, two physicists from International Business Ma
chines Corporation report in the December issue of 
Solid-State Electronics. 

The quality of the experimental diode was com
parable to that of devices made by conve:ntional dif
fusion processes, according to John M. Fairfield and 
Dr. Guenter H. Schwuttke of the IBM Components 
Division development laboratory here. 

The technique the authors used has the potential 
advantage of permitting a diode to be made at a 
specific point on a silicon wafer without disturbing 
the surrounding material. This capability would be 
useful in integrated circuit design and fabrication. 

For the study, phosphorus was "painted" on the 
surface of chemically polished silicon wafers sliced 
from boron-doped single crystals. The wafers were 
irradiated by a focused pulse (one for each diode) 
from a solid-state laser for about 5 milliseconds. 

No damage to the crystal was visible at low-energy 
levels. Crystallographic damage occurred at high
energy levels, but it was confined to the area of 
irradiation. Single crystallinity was maintained. 
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in science and engineering 

Edited by Mike Voegele 

test chamber 
... A low-cost temperature test chamber made especi
ally to test small solid-state components and speci
mens is offered in Statham's Miniatm·e Temperature 
Test Chamber. 

The Model SD2 has a temperature range of -65 to 
+ 150°C with control accuracy of + 1 °C. In addition, 
it is equipped with a failsafe thermostat and warning 
light to assure dependable operation. Heating rate 
is 18°C/minute and cooling rate is a fast 60°C/ 
minute. Fiberglass insulation and small specimen 
area (2 in X 5 in X 5 in) promote extreme economy of 
operation. It is built for portability ( 12 lb) and easy 
stacking. 

The SD2 is an ideal complement to the chamber 
line for testing a few small items or for handling over
flow work when larger chambers are occupied. 
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n plastic rul r 
"\;vith the use of a new plastic ruler made in Hol

land, dashed and dotted lines can be drawn so that 
all of the markings and blank spaces, respectively, 
are of uniform sizes. 

The new ruler is designed primarily for commercial 
artists, printers, cartographers and architectural drafts
men in the drawing of maps, diagrams, charts, blue
prints and floor plans, among other things. It is 
manufactured by Fa. P.M.M. van de Kamp & Zonen 
C.V. of The Hague, The Netherlands, and is now 
available for export to the United States, Canada 
and elsewhere. 

In the middle of the ruler, there is a standard 
measurement scale, while adjacent to it along one side 
there are ridges spaced out at regular intervals. When 
the guide pin is attached by a holder to the drawing 
pen, it lifts the pen from the paper or other materia] 
as it passes over a ridge. The guide pin returns the 
pen to the paper after hitting each ridge. 

The ruler can be supplied in six standard models, 
to wit: One for dotted lines, two for dashed lines, 
two for chain dotted lines and one for chain double
dotted lines. Other patterns can be obtained by 
chiseling away some of the ridges. The guide pin 
holder, which comes with the ruler, is available in a 
variety of sizes to fit the different types of drawing 
pens. 

February, 1969 

ctroplating I ant 
A table-top electroplating plant for small-lot and 

precision plating jobs is available from Technic, 
Inc., Providence, R. I., one of the nation's major 
suppliers of precious metal solutions and equip
ment. 

The unit, called the Techni-Lab, is the first plat
ing equipment designed and built expressly for 
small-scale production, plating of prototypes, and 
research and development work said Alfred lVL 
Weisberg, Technic president. 

The self-contained Techni-Lab, which can be 
located in a small area of the plating shop or lab 
can be used to relieve the shop's regular produc
tion line of handling specialty jobs that increase 
production costs. 

The Techni-Lab is a complete plating facility, 
including tanks, rectifiers, .heaters, and controls. It 
also is ideal for testing plating cycles on samples 
prior to duplicating the procedure on the produc
tion line. 
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As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace tech no logy. 

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. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

February, 1969 

• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE • 
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY 

• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS 
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

ratt hitn i r r ft DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 
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the inventor worked in that line. Justifications for this 
are that the engineer could have obtained ideas fron1 

(continued from page 15) the company by reason of his employment with them. 
Their product line could also give him an awareness 

former employees if obtained within a year after termi- of industry's needs which no outsider could have. Com-
nation. The trend has been a shortening of this interval panies which claim all inventions or ideas do so because 
from no time limit to a limit as short as six months. they believe environment, training, and research helped 

:r>.1any large companies derive most of their profit as the inventor. This may be particularly true in the case 
the result of research and development. Trade secrets, of a beginning engineer who receives a great deal of 
special processes, and certain knowledge must be kept on the job training. 
within the company. The company could be severely Many employees do offer cash benefits for patents. 
hurt if employees were not legally bound to keep these Often it is very difficult to say specifically who had the 
secrets. brilliant idea, especially when many engineers work 

What of the engineer who feels he should be allowed on a new project. 
to profit from an invention unrelated to his work as- Graduating engineers who are concerned about their 
signment? Employee agreements differ widely in this patent rights should attempt to see the employee agree-
area. Some companies may not even require the sign- ment before accepting employment. This could be a 
ing of the agreement. Ho-vvever, they do have legal delicate situation for a graduating engineer to be in. 
rights to ideas and inventions obtained by engineers in The colleges should obtain and make these available 
the course of their work. With no agreement, that is prior to recruiting. The student who thinks he has a 
the extent of the companies rights, unless the engineer marketable or profit-making idea should apply for a 
uses the facilities of the company to further a non-work patent previous to employment. If the graduating en-
invention. In this case the employer has the legal right gineer is faced with a very restrictive agreement he 
to manufacture the invention but cannot restrict the must consider all other factors of employment before 
inventor from doing the same. making his decision. Perhaps geographic location, in-

Some employers may claim rights to an invention or teresting work and company environment are enough 
idea if it is in their product line, regardless of whether to outweigh any bones over the agreement. I] 

-------------------------------------------------·d 
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mplo e on tract 
In consideration of my employment and of the 

wages or salaries paid me, I agree that: 
l. All papers and apparatus relating to the Com~ 

pany' s business, including those prepared or n1ade 
by me, shall be the property of the Company and, 
except as required by my work, I will not reveal 
them to others nor will I reveal any information 
concerning the Company's business including its 
inventions, shop practiees, processes and methods 
of manufacturing. 

2. I will promptly disclose to the Company all 
inventions usable by the Company in its business 
which I make individually or jointly with others 
while employed by the Company and for a period 
of six (6) months thereafter, whether made on 
Company time or my own time; and, at the expense 
of the Company, I will assign to it all my interest 
in such inventions and will sign all papers and do 
all other acts necessary to assist the Company to 
obtain patents on them in any and all countries. 

3. I will promptly disclose to the Company all 
copyrightable material relating to the Company's 
business which I produce, compose or write, incli
vidually or in collaboration with others, while em
ployed by the Company, whether made on Com
pany time or my own time; and at the expense of 
the Company, I will assign to it all my interest in 
such copyrightable material, and will sign all papers 
and do all other acts necessary to assist the Com
pany to obtain copyrights on such material in any 
and all countries; provided, however, that no such 
assignment need be made in respect to any such 
copyrightable item upon which a specific written 

agree1nent is executed, attested and sealed by the 
authorized officers of the Company. 

4. The above provisions will be binding upon 
my heirs and may he transferred by the Company 
to its successors. 

mplo 
el ase 

ee 
on tract 

WHEREAS con1pany does not desire to com
mercialize or patent these ideas and said employes 
are desirous of so doing; 

NOW THEREFORE, in consideration of the 
premises, the parties hereto agree as follows: 

1. (Company) hereby releases (employee) from 
their obligation to assign to (coranpany) any rights 
they may have in the ideas above described and 
hereby consents to the filing of a patent application 
on, and to the commercial exploitation of, such 
ideas by (employee), to the extent that they are 
the inventors thereof. 

2. (Employee) grants to company and its sub
sidiaries or controlled companies, both present and 
future, a nonexclusive, royalty-free license and 
right to make, or have made, use and sell apparatus 
embodying the above described ideas and all im
provements made thereon by (employee), said 
royalty-free license including a license under any 
and all applications for patent, and patents which 
issue thereon, that employee file or cause to issue. 

3. The license and rights hereby granted to 
(company) and its subsidiaries or controlled com
panies shall be assignable by each of them with 
the sale or assignment of the major portion of its 
business. I] 
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Like, we'll ask a graduating engineer: 
"What opportunities do you think an engineer has 
if he works for the telephone company?" 

And, zap-we get a blackout! 
Well, we think the company responsible for 

engineering innovations such as the transistor, radio 
astronomy, high fidelity and stereo recording, 
magnetic tape, synthetic crystals, negative feedback, 
sound motion pictures, microwave relay, electronic 
switching, the solar battery and telstar deserves a 
consideration that's strong and clear. 

When the Bell System recruiting team comes 
to your campus, be sure to talk to them. Or ask your 
Placement Director for the name of the Bell System 
recruiter at the local Bell Telephone Company, 
an equal opportunity employer. 

We'll turn you on. 



r 
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T echnolog's 1969 Valentine treat is Miss Vicki Mahood, a 
junior at the U of M. Vicki, an Alpha Delta Pi, is majoring 
in speech and minoring in art history. With this unique com
bination Vicki plans to go into public relations in the area 
of sales promotion. 

Vicki herself needs little promotion. A diverse five-foot 
seven-inch blonde, she supplements her academic life with 
painting, playing the piano, and skiing. She even manages 
to find time to shoot a twenty-two caliber rifle. So ... next 
time we need help at Morrill Hall we know who to call. 

February, 1969 27 
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To gain the competitive edge, the experts in downhill slalom 
have this ad vice: "Watch the time line- the fastest course line." 

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

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

Ask companies how their expansion and modernization programs 
stack up in their industry. Find out if you're interested in the markets they're 

interested in. If they have a position that fits the course you've set. 

Don't settle for salary and status quo. We don't. Pick a time at 
your college placement office. Let's discuss your future. The 

Timken Roller Bearing Company, Canton., Ohio 44706. 

An Equal Opportunity Employer. 

I 
fHE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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Wollensack 6300 tape recorder being prepaTed for testing in the anechoic charnber of 3M's acoustical research la:bomtory. The equipment 
and scientist m·e standing on a steel mesh suspended floor. 

"THE WHOLE PROBLEM of noise in society is a 
great one today, and it is not as well recognized as it 
is going to be in the future." This statement of Mr. 
Henry S. Knoll, research engineer in the acoustic facility 
of the 3M Co., seems to indicate the general purpose of 
the Acoustics Testing Laboratory which Mr. Knoll super
vises. Noise pollution, which is of prime concern to 
firms like 3M, is the amount of unnecessary noise each 
person is subjected to without his consent and often 
without the realization that it is unnecessary. Mr. Knoll 
feels that the government will evenh1ally set specifica
tions controlling the amount of noise produced by ma
chines. The noise entering and leaving dwellings will 
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probably also be controlled, and the Federal Housing 
Administration (FHA) and some major cities have al
ready changed building requirements to limit the noise 
in dwellings as well as noise leaving the dwellings. 

3M feels that it is better to design machines that are 
not noise pollutants, instead of waiting until the govern
ment passes noise control regulations. The cost of re
designing machines already in production can be a 
crippling economic blow to any company. 3M has already 
taken a step with its acoustics facility which reduces 
the noise level of machines still in the prototype stage. 
3M maintains that it makes good economic sense to have 
this facility available and functioning now. One reason, 
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of course, is the possibility of noise pollution laws. Pri
marily, however, an office machine that is quiet to operate 
is more marketable than a machine that sounds like a 
"supeTcharged Ford flat out on the Indy straightaway." 

The Revere Wollensack Division of 3M uses this acous
tics facility to produce the sensitive microphones, speak
ers, and speaker enclosures for its tape recorders. One 
of the corporation's latest successes is the tape recorder 
model 6300, which according to Mr. Knoll is "unlike 
any other tape machine 3M has produced." The elec
tronic and transport mechanism were redesigned for this 
machine, and the acoustical facility was used to design 
a speaker, speaker enclosure, and microphones which 
were then specially produced for this model. By use of 
the lab, an optimal acoustical design was achieved 
through applications of the mechanics of sound while 
the machine was still in the pre-prototype design stage. 
This optimal design was then implimented at a lower 
cost of manufacture than is usually the case for a machine 
having this quality of sound reproduction. 

The acoustic facility at 3M consists of an anechoic 
chamber, two reverberation chambers, and all the neces
sary sound equipment. The anechoic chamber is con
structed of 12-inch thick poured concrete walls, floor, 
and ceiling. All six surfaces of this room are lined with 
34-inch glass wool wedges which number about 3000. 
These wedges give the room a characteristic energy 
absorption of 99 percent, from 100 Hz (cycles per sec
ond) up through the entire audible sound range. For 
the room to retain this energy absorption at such a high 
percentage, the machine or speaker being tested must 
be at least J~ wavelength from the wall. 3M uses a con
servative figure, and says the distance from the center 
of the room to the closest surface is 5$ feet. If the speed 
of sound is taken at 1100 feet per second, the minimum 
frequency is given by the equation 

c speed of sound 
c = f A f = frequency 

A = wavelength. 
From this equation, Mr. Knoll arrives at his mmnnum 
frequency of 100 cps for test purposes. Actually, the 
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room measures 25 x 25 x 25, and this factor of 5.5 feet 
toward each wall subtracts 2 x 5.5 = 11 ft from each 
dimension which leaves Mr. Knoll an effective working 
space of 14 x 14 x 14 ft. 

The reverberation chambers are exactly opposite the 
anechoic chamber in that they are nearly 99% reflective. 
Any noise in the room decays only after being reflected 
many times from the room's six surfaces. Where the 
anechoic chamber is characterized by the suspended 
wire floor and the 3000 glass wool wedges, the reverbera
tion room is coated on all six surfaces with an epoxy 
paint. Then, sound-reflecting vanes are suspended on 
skew planes in the room, with a revolving set of vanes 
in the center. These vanes function to eliminate stand
ing waves in the test room itself. 

Both rooms have some common chaTacteristics, which 
make possible the tests conducted within their walls. 

1) They are built on separate foundations poured on 
a sand base, which functionally separates them 
from building vibrations, highway traffic vibrations 
(I -94 is less than a ~ mile away) etc. 

2) The construction of the walls are such that a double 
wall effect is employed, and results in a high 
acoustic transmission loss, which prevents extrane
ous outside noise from entering the test chamber. 

3) The temperature and humidity of the rooms are 
controlled, for they are very important in con
sideration of test results. 

Each room functions for different tests, and test pro
cedures. The anechoic chamber is used for testing items 
such as loudspeakers and microphones for their particulaT 
directional characterization. The reverberant room is 
used for many more and varied tests, such as sound 
absorbtion coefficient, Acoustic impedance, sound trans
mission loss, and sound power measurements. 

The anechoic chamber was used extensively for the 
tests of the new tape recorder Model 6300, for the 
directional characteristics of the speakers and micro
phones had to be determined. The testing procedure 
of a speaker is accomplished by use ·of a unidirectional 
microphone with a flat response from 20 Hz all through 
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«Eventually the government will step in to specify a 

maximum noise production level for every machine." 

the usable frequency range of the speaker in question. 
The flat response in the unidirectional test microphone 
eliminates any possible acoustical quirks from display
ing themselves in the test response, which could possibly 
lead to erroneous conclusions about the speaker in ques
tion. The test generator then drives the speaker being 
tested at a constant voltage, but at varying frequencies. 
The microphone then hears this generated frequency 
after it is driven through the test speaker. The sound 
the microphone hears is then recorded on a graph in 
decibles as a function of frequency. The flatter this 
curve, the more efficient the speaker in question. 

The reverberant room was also used in the develop
ment of the tape machine, for speaker efficiency is found 
by measuring the total sound energy output, and divid
ing that figure by the electrical power supplied to the 
speaker. The reverberant room, because it does not ab
sorb any energy, allows the easy measurement of the 
total acoustic power developed. 3M measures this ef
ficiency as a function of frequency, in 3~ rd octave band
widths, and this curve is the one which really determines 
the worth of any speaker. Also, the reverberant room 
can be used to measure the machine noise of the tape 
machine, i.e. fan noise, capstan drive noise as a total 
noise output of the machine. If perchance the machine 
had a noise whose source could not be determined, the 
anechoic chamber would be used, for the unidirectional 
mike would locate the direction from which the noise 
was being emitted. Once that direction was found, it 
would lead to the mechanical part generating the noise. 

For the new tape recorder, these results were studied, 
and modifications offered by Mr. Knoll to the designers 
until the proper design was achieved in the prototype 
being tested. This optimum prototype was then put 
into production, and this particular tape machine is now 
the finest machine Wollensak produces. 

The tests in the chambers deal not only with sound 
generation, but also sound absorbtion. Two such tests 
are for the sound absorbtion coefficient, and the normal 
sound absorbtion coefficient. The sound absorbtion co
efficient is the fraction of the randomly incident sound 
power. For instance, 3M tested their new Tartan Turf 
in this manner to be able to inform architects who were 
interested in the sound absorbtion of the material. The 
procedure for the test is simple. First, a sound generator 
feeds white noise into the empty reverberant room. The 
time it takes the noise to decay 30 decibles at a certain 
bandwidth is then recorded. Then the specimen, in this 
case, 48 sq. ft. of turf, is placed in the room. The test 
is repeated, and the time it takes to decay the 30 decibels 
at a particular bandwidth is then recorded. The material 
usually absorbs some of the sound, and reduces this 
time from the original empty room. The sound coeffi
cient is the original decay time divided into the decay 
time with the turf present. 

The normal sound absorbtion coefficient is the fraction 
of the sound reflected from the material which was in
cident to the surface in a normal (perpendicular) direc
tion. This test is conducted in the anechoic chamber, 

32 

with white noise incident in the normal direction, and 
a unidirectional microphone reading the reflected sound 
power as a function of frequency. 

The reverberating room is used in another test for 
the sound transmission loss. 3M is equipped with two 
reverberating chambers which are adjacent to each other 
and connected by a doorway. White noise is fed into 
one chamber, and the noise the other chamber receives 
is the maximum transmission capability of the chambers. 
When various materials are placed in the doorway, 
their transmission losses can be measured. Depending 
upon the material and purpose of the material, the 
transmission loss can be either high or low. Recently, 
Mr. Knoll tested door sealant material for its transmis
sion properties. First he placed a door in the opening, 
and caulked and tarred the door shut, for this was the 
maximum seal that could be applied to the door, even 
though it rendered the door useless. Then he freed the 
door, and placed 3M door sealant in position. The trans
mission loss test was conducted, and it was determined 
that there was only a 2 decibel increase in noise trans
mitted through the door. A test was run on a door 
which was not sealed at all, and a 16 decibel increase 
was found over the caulked door. So acoustically, this 
material was a success, and could find application in 
apartment buildings for noise control. 

The reverberant room is also used in the .testing of 
machines for noise generation properties. The Thermo
fax copying machines, or the overhead projectors which 
3M manufactures come to Mr. Knoll in the prototype 
stage, and he tests them for the amount of noise they 
produce. They are placed in the reverberant chamber, 
and the sound power produced as a function of band
width is measured. High peaks on this curve are studied, 
and Mr. Knoll and his staff try to determine the source 
of the noise within the machine, and suggest ways to 
quiet or eliminate the noise. The anechoic chamber is 
also used here, to locate the source of a noise, if it can 
not be determined just by listening. Also, the anechoic 
chamber is used to test localized noise in a machine, 
or the amount of noise the machine is directing at the 
operator. Unidirectional microphones are used, and 
during the test are Totated to sweep out the surface of 
a sphere which effectively integrates the noise which 
would be directed at a machine operator. 

The problem of noise pollution is one that is of prime 
concern to every manufacturer, as more people become 
aware of the problem. Eventually the government will 
step in to specify a maximum noise production level for 
every machine, from the jet aircraft to the mixer in the 
kitchen. Business concerns such as 3M believe that 
foresight is better than hindsight and in practicing that 
philosophy, have invested the time, money, and materials 
in this laboratory. Perhaps 3iM is one of those rare 
businesses who feel the public good is of more im
portance than the profit-loss statement. But perhaps 
they lead into such research more easily due to the 
wide diversity of products they do manufacture. Quiet 
office and classroom machines are more marketable than 
noisy equipment. And tape recorders sell only if they 
are capable of quality reproduction of the sound fed 
into them. Maybe, just maybe, the public good is of 
more importance to them, and if so, we congratulate 
them on a job well done. [] 
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We feature a sort of 
do-it-yourself training, 

• rather than long, dreary 
formal programs. It's your 
ball, but we'll go all out 
to help you carry it just 
as far and as fast as 
you can go. When you 
need a hand, it will be 
there-from experienced 
pros. Your on-the-jo~, 
on-the-project expenence 
will be thorough. 

And, frankly, we need 
you on the job right now. 
To help us continue a 
growth rate that's zoomed 
from 318 million to 1.1 
billion dollars in sales 
over the last 10 years. 
Besides a lot of hard work, 
we think the reason is 
that we are really many 
companies. Fibers. 
Chemicals. Plastics. Coat
ings. Petroleum. Each 
pursuing its area of 
expertise autonomously 
against a broad corporate 
plan. This freedom of 
operation makes it 
possible to give you as 
much responsibility as 
you're ready for. And 
we'll work along with you 

to make sure that you 
·can grab more as soon as 
you can handle it. 

If you have a degree in 
chemistry, chemical, 
mechanical or industrial 
engineering, physics ?r 
marketing or accountmg 
-plus a large degree of 
initiative and imagina
tion-Celanese has a lot 
to offer you. In profes
sional growth. In rewards 
based on performance, 
not how old you are or 
how long you've been 
with us. 

Discuss us with your 
faculty and placement 
officer. Talk to our repre
sentative when he's on 
your campus. Or write to: 
J ohri B. Kuhn, Manager of 
University Recruitment, 
Celanese Corporation, 
522 Fifth Avenue, New 
York, N.Y. 10036. 
an equal opportunity employer 

CELANESE 
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I 
We're looking for M.E.'s, E. E.'s, and I.E.'s who will come 
up with something better- like our automatically con
trolled circuit that monitors the speed of machinery with 
800 electronic "pecks" per second. 
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All kindsofchallengesarewaitingforyou in hydraulics, 
pneumatics, mechanics, electromechanics, thermody
namics, electronics, fluidics, automated production tech
niques, instrumentation and controls, manufacturing 
processes, and materials handling systems. 

1 EAT0N 
I VALE & 
1 TOVVNE 

INC. 

100 ERIEVIEW PlAZA • CLEVElAND,OHIO 44114 

Eaton Yale & Towne manufactures and markets 3,000 
products for all kinds of businesses and industries. We're 
regularly developing new products and processes at 92 
plants in 45 cities, 17 states, and 18 nations. 

Our rapid growth has created a wide variety of open
ings for engineers in research, product engineering, man
ufacturing engineering, and sales/service engineering. 

Check your placement office for an interview 
date or send your resume to Richard S. Potter, 

Director of Management 
and Technical Recruitment. 
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Engineering graduates who 
join the McDonnell Douglas 
team today can help lead 
the way to tomorrow's crea
tions in flight, space, elec
tronics, computerization, 
and other exciting fields. 

We've already established 

a substantial lead in these 
growth fields through activ
ities like these: advanced 
jetliners, orbital workshops, 
space logistics vehicles, 
planetary landers, advanced 
air superiority fighters, 

An equal opportunity employer 

February, 1969 

electronic medical monitor
ing devices, commercial 
computer services, and so
phisticated flight simulators. 

Our leadership in the 
aerospace industry is sup
ported by a balanced 
combination of military and 
commercial programs, a 
factor to consider in plan-

ning your future career. 
Openings now exist in many 
of our more than 39 loca
tions throughout the U.S. 

Let's get together and 
talk about creativity-yours, 
and ours. Contact your 
placement office, or send 
the coupon today. 

~-----------------------------------~ I I 
I Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178 I 
I or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa I 
I Monica, Calif. 90406. I 
I I 
I Name I 
I 1 Home address ___________________ _ 

I City & State __________ Zip Code ___ Phone ___ _ 

I College or University _________________ _ 
I 
1 Degree: BS ____ MS ____ PhD ___ MajorField ___ _ 
1 (date) (date) (date) 

I Graduation date ___________________ _ 

I Area Choice: East D Midwest D West D Best Opportunity D 

I 
~-----------------------------------~ 
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And here he is, in the true spirit of last-minute copy, 
Mr. Xerox himself, jai byrd, entering to the strains of 
a medley of tunes: "I've Got a Bluebird on My Shoul
der"; "Dandruff is Not My Problem"; "I've Got the 
World on a String"; "My Sweater Keeps Unraveling". 

This month's confusion begins with none other than 
Ralph Groop and his analysis of the Middle East Prob
lem. Obviously, he thinks that Washington, D.C. should 
be thrown into the ocean, but I am of the opinion that 
our waters are polluted enough. 

Then, you knights-of-the-round-table fans can savor 
the thrilling tale of "Sir Snatlink Meets Mervin the 
Rat". For those with weak stomachs, the editors sug
gest a girdle. 

Then, of course, there is the usual Playboy calendar. 
I hope you get your copy before Cheap Joe pulls out 
the pin-ups. 

sir sn tlink me ts 
m rvin the r t 

In all of Knighthood, there is no name more revered 
than that of "Sir Snatlink"-defender of the poor, the 
meek, the wretched ... in short, of his faithful side
kick Sir Cumference ("Sir Cum" to his acquaintances). 

A cloud of dust and a hardy ulettuce, away"-Sir 
Snatlink rides again: 

In the service of King John, the Constipated, Sir 
Snatlink ventured forth to avenge the murders by one 
Grendel, who is the henchman of the evil heavy, Prince 
Ton. 

As Sir Snatlink entered the castle grounds of King 
John, a hairy figure leaped from the wall and onto a 
guard. "I heard what you said about my mother!" 
screamed the monster, proceeding to rip the poor fel
low limb from limb. 

uWhy, if it isn't Mervin, the Court Psychiatrist!" 
exclaimed Sir Snatlink. "Too bad about Ed!" 

"Yes, isn't it," replied Mervin, once again giving Ed 
a pull, ubut he shouldn't have said those things about 
my mother." Mervin wiped the tears from his eyes 
with his pointy tail and retired to the steam tunnels 
underneath the castle. 

"By the way, Sir Snatlink," said Mervin as he left, 
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"I caught Grendel snitching some of my grain last 
night, so I tied him to four quartering horses; but he 
slipped out of one of the ropes and escaped on three 
of the horses-obviously intent on regrouping later." 

"Good old Mervin-just like the good old days in the 
psych. classes working with rat mazes." 

Following the trail of blood, Sir Snatlink and Sir 
Cum came upon a boiling pool of an odious liquid. 

"This must be the place/' said Sir Cum. "Look at 
all those bottles of Elmer's Glue-all on the other side. 
We'll have to watch out for pot-holes as we go around." 

"You're better at spotting them than I, so, Sir Cum, 
navigate.u 

W'ill Sir Snatlink triumph? Or will he succumb? 
Is Grendel a monster that Sir Snatlink must deal 

with? Or is he Sir Cum's size? 
Will Grendel's mother offer the two weary knights 

some of her special Mulligan Stew? 
Will Sir Snatlink have to resort to trickery? Can he 

pass as the infamous "Dragon-mouth of the Baccus
viles" and escape by the scum of his teeth? 

mod sty laze 
Male students and Institute of Technology admin

istrators reached a compromise yesterday afternoon 
over three demands presented two days earlier by the 
Co-ordinated Can Committee Associated (CCCA), and 
the male students walked out of EE 31, the men's 
room in the basement of Electrical Engineering. 

The agreement, read by a spokesman for Dean 
Cheston at an afternoon news conference, included 
these points: 

1) The Dean would give support to student demands 
that doors be put back on the sta lis. 

2) Private funds would be found for a men's room 
architects' conference that will be held at the Univer
sity in the spring of 1969. 

3) Administrators would negotiate with the janitors 
to keep a constant supply of paper towels in the 
boxes, and to keep the trash baskets from overflowing. 

The occupation of EE 31 began two days ago when 
the militant student group set 1 p.m. as a deadline 
for the acceptance of their demands. Leaders of the 
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group, Marigold Slave and Boris Brinkley, waited in 
Dean Cheston's office until the deadline had passed, 
then after receiving no reply, led their group downstairs 
into EE 31. 

While some students guarded the door, they an
nounced they were occupying the room and would 
allow no unauthorized people to enter, although they 
would allow those in the room to complete their 
business and leave. 

Dean Cheston, although having to attend a meet
ing on the West Bank, kept in constant touch with his 
negotiating team staffed by Paul Cartwright and a 
representative from Plant Services. 

The negotiating sessions continued until early yes
terday morning, when a recess was taken until 9 p.m. 
this morning. Negotiations continued until the after
noon settlement was reached. 

The spokesman for Cheston said the delay on the 
settlement came over the time factor on the door in
stallation. The breakthrough came when the Plant 
Services representative said he would personally in
stall the doors if the work was not completed by the 
end of the month. 

The spokesman for Cheston announced that EE 31 
would be closed for some time to repair damage that 
was done in the occupation. 

A Mr. Whipple from Plant Services supply said that 
most of the cost of the repair would be in replacing 
the Charmin. "Great quantities of the tissue were 
strewn about the room and the rolls that were stored 
there had apparently been squeezed vigorously.-R.W. 

back from the front 
Remember how badly the Indians treated the "White 

Man" during the early years of American history? Well 
sir, the Israelis feel the same way about the response 
of the Arabs. 

Here is a good example of Arab atrocities during 
the last war: 

Picture an Arab tank speeding across the desert, 
out of ammunition, trying to get back behind the lines. 
Speeding around a sand dune, it rams into the back 
of an Israeli tank. 

The Arab tank-driver leaps out screaming, "I sur
render!" 

The Israeli exits yelling, 11Whiplash, whiplash!" 

General De Gaulle is being a real spoil-sport. What 
right does he have cutting off the supply of replace
ment parts for the Mirage jet which France sold to 
Israel. I mean, if you're going to be in the business of 
escalating the war by supplying arms, then you ought 
to supply parts just like car manufacturers have to. 

I surely hope that the new jets that we sell to Israel 
help to keep the wars going forever. Without wars to 
kibbutz about (a Ia Monday Morning Quarterback) what 
fun would there be in life? 

fficial d ily bull 
Feb. 12-Special sale of jig-saw puzzles using posters 

from old John Wilkes Booth fan club. 

Feb. 14~Wire flowers, eavesdrop on your "friends." 

Feb. 19-Hollywood to film gangster movie in Hawaii 
-David Jansenn to star as finger man--title: 
"Digit Goes Hawaiian" 

Feb. 21-University student arrested for jumping the 
season on cherry trees. 

Feb. 28-U Thant announces settlement of Mid-East 
crisis~Arabs to get Palestine/ Israel; Jews 
to inhabit land-fill covering what used to be 
the Eastern Mediterranean. 

March 5-Winter enters last three months. 

---:.....-...;;_,:_ ___ IL 
IL 
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.... A.T 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 COIVfPANY, 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 proiect. 

e OFFSET 

e LETTERPRESS 

B UCE PUBLI HI G CO p y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 

MINNESOTA TECHNOLOG 



I II 
~ 
I 
I 
'~ 
k 
Iii 
ru 

• iJ 

• I 
I 
I 
I 

I 
I 

I 
e 

I 
I 
I 
~ 

I 
I 
! 
! 

I 
I 
i 
! 
f 

February, 1969 

THf 
PROffSSIONAlS 

The 
Rauland Team . . . a 

group of professionals ... each 
with his own assignment, but each 

a part of the team working to improve 
and perfect the Rauland Products. 

Rauland, a division of the Zenith Radio Corporation 
and one of the world's largest manufacturers of color 
TV picture tubes, needs good, professional engineers 

and scientists to join their team. Individuals with 
creative ideas and the ability to work with the rest 
of us turning out a better product. 

You have a future- a career- as a member of the 
Raul and team. We offer excellent starting 
salaries, and a superior benefit program 

that includes free i nsu ranee and profit 
sharing. Talk over the possibilities 

of joining us with your college 
placement office or write to 

Mr. Joe Kerga at 
Raul and . 

. ..YOUR TEA I m ~o~NITHRAmOCORPORAOOO 
2407 W. North Ave. 

Melrose Park, Illinois 

AN EQUAL OPPORTUNITY EMPLOYER 
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The wealthy old man and his wife 

were celebrating their 35th wedding 
anniversary; Joe and his brothers 
joined them for dinner. The old man 
was rather irritated when he discover
ed that none of the boys had bothered 
to bring a gift, and after the meal 
he drew them aside. 

"You're all grown men," he said, 
"and old enough to hear this. Your 
D?ot~,er and I have never legally mar
ned. 

"What?" gasped Joe, "Do you mean 
to say we're all ... !?" 

"Yes," snapped the old man, "and 
cheap ones too." 

~ ~ "' 
Mary had a little lamb, 
She also had a bear. 
I often saw her little lamb; 
But I never saw her ---. 

th 

by Paddy Hooligan 

~~c..5'2.52S2..5252..~~ 

-vilitas et crudus semper eternam 

The abundantly endowed starlet 
had just stepped out of the bathtub 
in her hotel suite and was about 1to 
reach for her towel when she caught 
sight of a window washer taking in 
all of her charms. The starlet, too 
stunned to move, stood staring at the 
man. 

"Whatcha looking at lady?" he final
ly asked. "Aintcha never seen a win
dow washer before?" 

~ ~ ~ 

E.E.: "Drinking makes you beauti
ful." 

LT. Coed: "But I don't drink." 
E. E.: "But I do." 

During a grouse hunt two intrepid 
sportsmen were blasting away at a 
clump of tree near a stone wall. Sud
denly a red faced country squire pop
ped his head over the wall and 
shouted, "Hey, you almost hit my 
wife." 

"Did I?" cried the hunter, aghast. 
"Terribly s~rry. Have a shot at mine 
over there. 

• 
(it just may be your wisest move) 
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Some of the biggest, wide open, get-ahead 
opportunities in the country are right here 
in Minnesota with Control Data Corpora
tion. Growth. Challenge. Responsibility. 
Recognition. And a clear road to move 
ahead. They're all right here and the sky's 
the limit. And don't forget 
freedom. At Control Data 

you'll find freedom to express yourself and 
your ideas; freedom to be an individual 
and receive individual recognition. Larry 
Stewart has the whole story and a string 
of convincing reasons why sticking around 
could be your wisest move. You can write 

him, or better yet give him 
a call now at (612) 888-5555. 

An equal opportunity employer 
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Little Boy (a future Aero.) : '"May 
I come in your yard and get my ar
row?" 

Neighbor: "Yes, where did it fall?" 
Boy: "I think it's stuck in your cat." 

"it # # 

The day after finals a disheveled 
M.E. walked into a psychiatrist's of
fice, tore open a cigarette, and stuffed 
the tobacco up his nose. 

"I see you need help," said the doc
tor, startled. 

"Yeah," agreed the M.E. "Got a 
match?" 

The boys in the safety lab came up 
with a new seat belt for people who 
don't like to be seen wearing the wide 
belt. Now allrthey need to market it 
is a large supply of piano wire. 

# lit lit 

We have a report that on Jan. 18, a 
Forester froze to death. It seems he 
was standing in front of the local 
House waiting for the light to change. 

§~/JV 
fton&~acli:mv &. 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCT! ON COMPANY, 
1080Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790-1761 

February, 1969 

These Twin City Firms invite you to call them 

TODAY for information and appointment for Inter

view to "Work in a Going Growing Minnesota." 

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 

ID E ISS 
I 
1111 

IF WE DID, WE'RE SORRY! 

We would like to talk to Y 0 U 
about challenge and opportunity 
with the world's leading appliance 
builder. Call today, 776-8511 or 
write, Forrest Schmid, St. Paul, 
Minnesota 55106. 

St. Paul Division 
850 Arcade St., St. Paul, Minnesota 55106 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabri-Tek, a designer and builder 
of memory systems and com
ponents for computers has deve l
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. 

FABRD-TEK INCORPORATED 
5901 SOUTH COUNTY ROAD 18 

MINNEAPOLIS, MINNESOTA 55436 

I ESTIGATE 
Consulting Engineering 

Challenging Profession 
that provides-

responsibi I ity 
profession a I growth 

high financial rewards 

COMPLETE UTILIZATION OF 
ENGINEERING TRAINING 

CREATIVE ABILITY 
DESIGN ••• 

Air Conditioning Systems 
E I ectr i ca I 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 - 339o4941 - TODAY 
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We have a lot of unequal op
portunities waiting for the 
engineering graduates who can 
make the most of them. 
We're in the business of design 
and production of sophisti
cated shipboard ordnance 
systems for the nation's de
fense. We also manufacture 
and market precision hydraulic 
products for industrial fluid 
transfer and fluid power 
systems. We're part of an in
dustrial complex that ranks in 
Fortune Magazine's "Top 500". 
We discriminate, but only on 
the basis of ability. We hire the 
best men we can find regard
less of race, religion, national 
origin or nearly anything else. 
All things equal, Northern 
Ordnance is unequal. If you 
think you are too, contact Earl 
R. Wigand, 788-8601. 

NORTHERN 
ORDNANCE 
DIVISION 
48th and N.E. Marshall 

® Minneapolis, Minn.SS421 

The forgetful professor had left his 
umbrella in his hotel room when 
checking out; he missed it on his way 
to the train station and, still having 
time to spare, he hurried back. He 
found the room and was about to ask 
a passing chambermaid to open it for 
him, when he became aware ofvoices 
within and realized that, in the brief 
time since his departure, the room 
had been let to new occupants. 

"Whose lif1tle baby are you?" asked 
a youthful male voice from behind the 
door, and the question was followed 
by the sound of kisses and a girlish 
giggle. 

"Your little baby," said the youth
ful female voice. 

"And whose little hands are these?" 
asked the boy. 

"Your little hands," responded the 
girl with giggles of delight. 

"And whose little knees ... and 
whose little ... " 

«When you get to the umbrella," 
said the professor through the door, 
"it's mine.'' 

s t 

F R 
A 

SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 

WILL ENGINEERS 

HAVE TO DO 

THE DIRTY WORK7 

Yes, because engineers are the only 
group with sufficient technical knowl
edge. 

They'll have to deal with the dirt that 
pollutes the air we breathe and the 
water we drink. They'll have to find 
new ways to prevent and control pollu
tion. They'll have to develop new meth
ods of waste treatment. As economic 
growth expands and our population 
increases the need becomes increasingly 
urgent. 

Technology must be used for industrial 
development, but it must also be used 
to control pollution - an inevitable 
result of industrialzation. Pollution pre
vention and control must grow hand-in
glove with industrial growth or our 
cities will become increasingly unlivable. 

To do this, engineers of every discipline 
are required. It's a job that can be done 
only with hard work and imaginative 
engineering. 

That's how E-M is contributing. We are 
supplying electrical equipment for 
nearly all types of pollution control 
systems. We design, manufacture, and 
market electrical equipment to serve the 
basic needs of man (water, transporta
tion, health & sanitation, food, and 
energy). 

E-M is a place where you can contrib
ute. This is the place where solutions to 
technical problems result in fulfillment 
of man's needs. 

IElECTROC MACHIONERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 

MINNESOTA TECHNOLOG 



Bio edical 

Engineering 

Through medical electronics we 
have been able to create and 
develop prosthetic devices with 
which physicians rebuild man. 
Today, on our expanding horizon, 
there is e I ectroc hem i stry, met
allurgy, thermionics, biophysics ... 
This is biomedical engineering -
applying the total spectrum of 
physical sciences to man. 

ElECTRICAl ENGINEERING 
GRADUATES 

Take a further look at the oppor
tunities which exist for you in 
this challenging field. 

Medtronie, Inc. 
MINNEAPOLIS, MINNESOTA U.S.A. 

3055 Old Highway #8 
St. Anthony Vi II age 

February, 1969 

NAPCO INDUSTRIES, INC. 

We have a repo.rt that the Vatican 
has approved of priests dating nuns; 
just so they don't get into the habit. 

~ ~ ~ 

Last week a Slobovian surgeon 
achieved fame by completing the 
world's first hernia transplant. 

~ ~ ~ 

"A man is responsible for the good 
name of his family," said 'the lecturer 
grandly. "Is there a man among us 
who would let his wife be slandered 
and not rise to her defense?" 

One meek fellow in the rear of the 
room stood up. 

"What's this?" exclaimed the speak
er. 'T ou sir,-would permit your wife 
to be slandered and not protest?!" 

"Oh," apologized the Httle fellow, 
resuming his seat, "I thought you said 
slaughtered." 

s t 
NOTICE: This month's jokes were 

stolen from the Rutgers Engineer. 
~ ~ ~ 

Did you hear about the farmer who 
couldn't keep his hands off his wife, 
so he fired them both. 

Howmanq 

hats do qou want 

to wear? 

N apco engineers wear 
several-often, two at a 

time. We're small ; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle : design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napea. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211 

a growth company. We have an es
tablished record of rapid growth 
and serve a growing market. 

a young company. Electrohydraulic 
servo systems were first applied to 
testing applications less than ten 
years ago. We were one of the first 
companies to do so. Our staff is 
young, yet MTS design engineering 
experience totals almost 100 man
years. 

a high technoZogy company. We incor
porate advanced electronics, hydrau
lics and systems technologies in 
our product. 

an industry leader. We have sup
plied the great majority of electro
hydraulic control systems for test
ing applications to date. 

a systems company. We manufacture 
complete testing systems which 
accomplish a total result, thus 
solving a total or major applica
tion problem for each customer. 

Call 941-3200 
"An EquaZ Opportunity Employer" 
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INTERFACE 

SPOKEN HERE 
TEC designs and builds man-machine 
interface equipment to provide the 
vital visual and control communica
tions I ink between man and machine. 
TEC's indicators, switches, digital 
readouts, electronjc keyboards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC' s most significant future, growth 
wi II come in the area of components, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call, 
or write: 

TRANSISTOR 
ELECTRONICS 
CORPORATION 

Box 6191, County Road 18, lY2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1100 

A pink elephant, a green kangaroo, 
and two yellow snakes strolled up to 
the bar. 

"You're a little early, boys," said 
the bartender, "Doc ain't here yet." 

s t 

Donaldson Company, Inc., General Offices and Technical Center, Bloomington, Minnesota 
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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: 

John Raplinger 
Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 

MINNESOTA TECHNOLOG 



Joined September '68 

Joined July '65 

Joined March '56 

t o a 
you can 

this 
or 

a 
tway 

Your ambitions may lead you close 
to the cutting edge of the state of the 
art in your profession, whether it's 
industrial, chemical, mechanical, or 
electrical engineering. In the set of 
pictures on the left you see the en~ 
vironments of some Kodak chemi
cal engineers, for example, who have 
not drifted away from chemical en
gineering. 

The other column shows the work 
environments of other real Kodak 
chemical engineers who have chosen 
to broaden out into work more in
volved with people, as in adminis
tration and marketing. Perhaps this 
is the direction you prefer. 

Drop us a line telling us in which 
column your picture belongs. A 
wrong answer now will not count 
against you. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Dept. 
Rochester, N.Y. 14650 

An equal-opportunity employer 
offering a choice of work 
in Rochester, N.Y. or 
in the South 

Joined July '68 



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. 

fl 

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) 

CH£M!STAV LIBRARY 
CHEM&STAY BlOGc 
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In the next ten years. demand for 
electricity will double. What's West
inghouse doing about it? Plenty. 
We're number one in commercial 
nuclear power. We're working on 
an advanced breeder reactor. We're 
spending $450 million to boost our 
production capacity. 

Okay, that's Westinghouse, the 

us needs en 
rstan this e 

electric company. What about West
inghouse, the schoolteacher? In its 
first two years, Westinghouse Learn
ing Corporation had over 60 govern
ment and private contracts. including 
training for the Peace Corps, Job 
Corps, and private industry. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers. transportation. medical 
science. air pollution. oceanography, 
and more. Is that any way to run an 
electric company? 

We think so. If you think so, talk 
with our campus recruiter, or write 
Luke Noggle. Westinghouse Educa
tion Center. Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

You can be sure ... if it's Westinghouse 



March, 1969 

Looking for excitement, challenge, and opportunity for creativity? 
Look into Raytheon where electronic frontiers are being explored 
from inner to outer space ... in underwater acoustics, radar, space, 
communications, and missile systems . . . where a healthy mix of 
commercial and government business provides stability. 

Looking for growth opportunities? Raytheon's sales doubled in the 
last two-year period. 1970 corporate growth goals were achieved 
by early 1968. Revised goals for 1970 are based on continued growth. 

Opportunities abound at all degree levels for: 

Electrical Engineers 
Mechanical Engineers 
Industrial Engineers 
Aeronautical Engineers 
Mathematics 
Physics 

Business Administration 
Finance 
Accounting 
Industrial Relations 
Purchasing 
Industrial Administration 

After years preparing for the "right" job ... take time to select the 
"right" company. For a copy of Raytheon's latest brochure, or to 
arrange an on-campus interview, contact your placement director or 
write: Maaager of College Relations, Raytheon Company, Lexington, 
Mass. 02173. 

An Equal Opportunity Employer 
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CONTINUING TO LEAD IN NUCLEAR DEVELOPMENT 

HELPING TO CONTROL POLLUTION 

SOLVING MASS TRANSPORTATION PROBLEMS 

PROVIDING MASTER PLANNING FOR URBAN AND INDUSTRIAL DEVELOPMENT 

SERVING INDUSTRY WORLD-WIDE AS DESIGNERS, CONSTRUCTORS, AND PROJECT MANAGERS 

t 
Bechtel Corporation has been a world leader 
in Engineering, Project Management and Con
struction for two thirds of a century, serving 
industry and government in such areas as 
conventional and nuclear power, metallurgical 
processing plants, refineries, chemical and 
petrochemical plants, pipelines, various hydro
related applications, mass transportation faci
lities, and land use and development. 
Bechtel engineers provide complete profes
sional services, from economic feasibility 
studies and conceptual estimates to design, 
construction and pre-operational plant testing 
and start-up. 
Bechtel encourages and supports continuing 
education and professional development. In
ternal technical and management development 
programs provide the engineer with maximum 
opportunity for personal and professional de
velopment. A tuition refund plan and profes
sional fee reimbursement program are also 
provided. 
If you are a Mechanical, Electrical, Civil, 
Chemical, or Nuclear Engineer and want to 
learn more about a career in engineering and 
design, conceptual estimating, or construc
tion, see your college placement officer or 
contact: 

David E. Ripley 
College Relations 
Bechtel Corporation 
50 Beale Street 

IIIII 

I 

San Francisco, California 94119 

Bechtel is an equal opportunity employer. 

echtel Corporation Engineers and Builders for Industry 

SAN FRANCISCO • Los Angeles • New York • Houston • Washington, D. C. 
CANADIAN BECHTEL LIMITED, Ontario • Alberta • British Columbia • BECHTEL FRANCES. A., Paris 

BECHTEL INTERNATIONAL COMPANY, The Hague • BECHTEL INTERNATIONAL LIMITED, London • BECHTEL PACIFIC CORPORATION LIMITED, Melbourne 
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This unique, sewage-tight, one-piece ER A 
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. 

Does the Parma-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 Parma-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. 

3 



----,·----~---'-

4 MINNESOTA TECHNOLOG 



Editor 

Managing Editor 

Photo Editor 

Art Director 

Business Manager 

Staff 

Advisors 

March, 1969 

Official Student Publication of the Institute of Technology, University of Minnesota 

Kenneth L. Greer 

Rodger E. Whipple 

Janet M. Schwarz 

Ann l. Polkinghorne 

Joseph H. Sausen 

Steve Anderson 

Pete Blomberg 

DaVIe Buelke 

Cheri Grotewold 

Myron Hanson 

Pete Hovde 

Mike K.antar 

Pat Lamey 

Merry Mason 

Clif Ollila 

Mary Jo Peterka 

Marlin Rekow 

Bill Short 

Steven Swanson 

Mike Voegele 

JoAnn Werner 

Sue Wiik 

Bruce Wright 

Paul A. Cartwright 

Clifford I. Haga 

Matthew Stark 

COVER: This modified Scorpion snowmobile was a con
tender in its class at the Paul Bunyan Snowmobile Derby. 
Note the shop rag protecting the carburetor from falling 
snow, and curious onlookers. 

LOG LINE 

SNOWMOBILE RACING AT 
DONNEYBROOKE 

INTRODUCING . 

HAM LAKE SITE: PUBLIC 
REACTION 

THE BEST OF THE WORST . 

WHAT'S NEW IN SCIENCE AND 
ENGINEERING 

LOG'S LOG 

MISS MARCH 

SPLINTERS FROM THE LOG 

Vol. 49 MARCH, 1969 

8 

14 

18 

20 

28 

30 

33 

36 

40 

No.6 

Published monthly, October through May. Second-class postage paid at Min
neapolis, Minnesota. Office: Room 2, Mechanical Engineering Building, Uni
versity of Minnesota, Minneapolis, Minnesota 55455. Telephone: 373-3298. 
Printer: Bruce Publishing Co., 2642 University Avenue, Saint Paul, Minnesota 
55114. Publisher's Representative: Littell-Murray-Barnhill, Inc., 369 Lexington 
Avenue, New York, New York 10017 and 737 North Michigan Avenue, Chicago, 
Illinois 60611. Member of the Engineering College :M:agazines Associated, 
Chairman, Gordon Smith, Oklahoma State University, Stillwater, Oklahoma. 
Subscription rate: $3.00 per year, single copies 50 cents. Advertising rates 
upon request. Any opinions expressed herein are not necessarily those of the 
Institute of Technology or of the University of Minnesota. Copyright © 1969 
by the Minnesota Technolog Board. All rights reserved. Reproduction in 
whole or part without written pern1ission is prohibited. 

5 



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

6 

You might think that if you come to work for 
us we'll stick you behind a desk making phones 
for the rest of your life. 

Uh-uh. 
Don't be misled by the word Telephone in 

our name. 
Actually we're a group of over 60 companies 

and some of them happen to be in the telephone 
business. They're in our General Telephone group 
and are involved in developing new ways for man 
to communicate. 

So if you want to work for our phone group, 
you can. 

But if your interest lies in other things, you 
might prefer working for another of our com-

panies, like Sylvania. 
Sylvania manufactures over 10,000 products 

alone, knocking out everything from Micro
Electronic Semi-Conductor Devices to Educa
tional Communications Systems. 

The communications field is one of the fastest
growing industries around. The more it grows, 
the more we grow and the more room you have 
to stretch within us. 

We're looking for Scientists and Engineers 
with ambition and ideas. 

Together we can discover new worlds. 
Or make an old one easier to live in. 

General Telephone & Electronics 
Sylvania Electric Products • Len kurt Electric • Automatic Electric • Telephone Companies in 34 States • General Telephone Directory Company • General Telephone & Electronics laboratories 

General Telephone & Electronics International • GT&E Data Services • GT&E Communicatiorw; 
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Situation: Complete design scheme for tools, 
jigs, and fixtures needed. Also 
need plans detailing how much time 
will be required, under optimum 
conditions, for line changeover. 

Question: Is there some way we can 

implement this change by utilizing 
most of the existing machinery 
at the plant ? 

Problem: As a modest volume plant, it is 
imperative that we don 't lose 
valuable time and resulting sales. 
Suggest you visit the Mexico City 
Plant where a similar changeover 
occurred. Would appreciate solu
tion by Friday, next week. Thanks. 

• 
I 

• 

Want to work on a challenging assignment like this? 
A new member of the manufacturing engineering team 

at Ford Motor Company does. Today his iob may be 
establishing the manufacturing sequence of a new engine. 
Tomorrow, it may be determining the manufacturing feasi
bility of a new product idea. 

If you have better ideas to contribute, and you're looking 
for challenging assignments and the rewards that come 
from solving them, come work for the Better Idea company. 
See our representative when he visits your campus. Or 
send a resume to Ford Motor 

To assist in solving assignments like these, our people 
have a giant network of computers at their service. Com
plete testing facilities. The funds they need to do the iob 
right. 

March, 1969 

Company, College Recruit
ing Department. The 
American Road, Dear
born, Michigan 48121. An 
equal opportunity employer. 
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Gosh, 

A Letter 

I would like to comment and/or 
object, to some of the statements 
Dean Cheston made in the January 
issue of the "Technolog". In his article 
about the "man in space" program, 
he has made a few startling comments 
which I feel hard to believe. He says 
that the "man in space" program has 
doubtful scientific validity. This is 
pure nonsense. Most of the money 
spent in the program, manned and un
manned, goes into developing tech
nology and not for the hardware. 
Science has certainly been advanced 
in putting men into space. Further
more, a manned observatory on the 
moon or in Earth orbit would have 
h·emendous scientific validity. A tele
scope outside our atmosphere would 
be invaluable, especially when man
ually operated. 

Dean Cheston next says that the 
absence of any well considered scien
tific goals has been irrelevant. This 
statement is irrelevant. The moon is 
just a point of focus in building and 
developing our technology. We are 
going to the moon because man is 
both a curious and greedy creature. 
Man has always possessed a drive and 
desire to explore and exploit his sur
rounding environment. Space has now 
become our environment. Must we 
shy away from a manned program be
cause we cannot foresee any great 
scientific or social benefits. Explora
tion of the planets and our solar sys
tem may prove to be very beneficial. 
Must we see the pot of gold at the 
end of the rainbow before we act. 
Discovery and exploring the unknown 
is a significant part of science. 

Our Dean's most shocking state
ment, however, concerns our coun
try's "man on the moon" policy. Dean 
Cheston says this policy has neither 

scientific or human relevance. He is 
mistaken. This policy offers satis
faction for man as an outlet to 
his curiosity. Furthermore, President 
Kennedy did not initiate the «man on 
the moon" project just for science. 
President Kennedy saw a need for re
juvenating the nation's spirit and 
broadening our world prestige. The 
"man on the moon" policy is some
thing in which everyone can feel a 
sense of participation. President Nixon 
calls our society rich in goods, but 
ragged in spirit. Our manned flights 
help provide this much needed in
gredient to our lives. The achievement 
of Apollo 8 has demonstrated this. As 
Comedian Bob Hope recently said, 
"Apollo 8 makes us all stand a little 
taller". If we drop the manned pro
gram, the entire program will become 
a second-class effort. The opportunity 
to unlock a whole new dimension of 
life would be tragically delayed. Space 
acts as a barometer for the rest of the 
world in evaluating Russia and Amer
ica both in science and in leadership. 
Why should we let Russia enjoy the 
entire playground of space. As a 
NASA official once said, " ... one 
cannot help but anticipate with won
der the surprises to come". I hope 
Congress feels the same way. 

Jerry Schiebe 
Senior-A.E. 

History-12 B .. C .. 

When was the last time you needed 
reference materials from the Engi
neering Library? Was the information 
found current with manufacturing 
methods? Did it contain up to date 
theory related to your topic? Chances 
are the information found was out
dated, antiquated, and only semi-relat
ed to your technical needs. As an ex
ample, try locating material on re
inforced fiberglass plastics. Extensive 

searching will yield three books, a 
British publication dated 1954, a sec
ond semi-related book on polyester 
resins, and a third book on the im
mediate topic published in the early 
60's. Is it that this field of technology 
has grown stagnant, and is not ad
vancing in methods and applications? 
One hardly thinks so in view of the 
fact that fiber glass is becoming in
creasingly more important in molded 
bodies for boats and automobiles. A 
more likely postulate is that the Engi
neering Library is failing to serve the 
technical needs and interests of the 
students. 

Undoubtedly numerous other ex
amples of finding only obsolete ref
erence materials can be brought to 
mind. In light of the above, I propose 
that the name Engineering Library be 
changed to University of Minnesota 
Technical History Library. 

Why No Change 

Engineers must have a background 
which is not strictly technical. This 
is recognized by IT students and 
some administrators who are working 
to change the present University 
curriculum. Changes are required to 
allow IT students to have a broader 
liberal arts background. 

Committees are ponderously work
ing to present possible curriculum 
changes. How long it will be before 
any action is taken remains to be seen. 
The Engineer's Council for Profes
sional Development (ECPD), the ac
crediting agency for technical colleges 
including the University, prepared a 
statement in 1967 which outlines an 
acceptable engineering curriculum. It 
suggests that about two and one-half 
years of study be devoted to math
ematics, the basic sciences, and the 
engineering sciences. ECPD also rec
ommends that one-half to one full 

MINNESOTA TECHNOLOG 



year be spent in the humanities and 
social sciences. Since this proposal 
totals less than four years, ECPD 
states that the additional time (up to 
one full year) is available for the stu
dents to concentrate on EITHER 
technical courses OR humanities and 
social sciences courses. 

Why doesn't IT curriculum allow 
this choice? Dean Cartwright stated 
that he will accept, by petition, any 
change in a student's course of study 
which "is in the student's best in
terests". But why should students be 
required to petition for a course of 
action already ECPD approved? 

ECPD "continues to favor broad 
basic undergraduate programs in engi
neering which will prepare a student 
to take advantage of as many different 
opportunities as possible, and prefers 

to m1mm1ze the number of specially 
designated curricula to be considered 
for accreditation." When will the In
stitute of Technology at Minnesota ac
cept and implement ideas proposed 
two years ago by ECPD? 

E-Day Co:meth 

April showers bring May flowers 
and right along with the flowers comes 
E-Day. This E-Day will, we hope, 
be the start of a new trend toward 
having fun on E-Day. A lot of work 
and thought has gone into making 
this coming E-day a classic. We've 
tried to eliminate most of the work 
and provide more time for the fun 
we feel should be synonymous with 
E-Day. The tournament committee is 

For a job well done! 

March, 1969 

expanding the number of ·tournaments 
and spreading them out over a two
week period. The brawl will be, hope
fully, an outside dance with no or 
nominal admission. The knighting 
ceremony will be highlighted by a 
homemade car race. In short, E-Day 
should be a real riot! We're still open 
for further suggestions so we would 
like your comments. 

Ken Veith 
E-Day 
General Chairman 

While searching through some old 
TECHNOLOGS we noticed that dur
ing the 1920's it was the practice of 
our predecessors to give the Barbed 
Wire Backscratcher Award ·to de
serving individuals and organizations. 
Realizing that the Barbed Wire Back
scratcher had long preceded the 
Green Weenie or the Flying Fickle 
Finger of Fate, we decided to renew 
this award. This month's Barbed Wire 
Backscratcher goes to the SDS for 
hypocricy above and beyond what is 
normally expected from this group. 
The action that won the SDS this 
award was their decision the ROTC 
should be banned from the University 
of Minnesota. It seems that the SDS, 
while studying and employing the 
techniques of a classical guerilla in
surection to accomplish their goals 
(whatever they are), does not want 
other students and tomorrow's leaders 
to be aware of these tactics and their 
countermeasures. 
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Eaton Yale & Towne constantly challenges mechanical 
engineers to find better ways- like a way to make 
vehicles go from forward to reverse hydrostatically, with
out shifting gears. 

With us you can research, develop, design, and test 
better ways in hydraulics, pneumatics, mechanics, elec
tromechanics, fluidics, thermodynamics, materials han
dling and many other disciplines. Or you can specialize 
in sales/service or manufacturing engineering. 

You can see the challenges. Eaton Yale & Towne manu
factures and markets 3,000 products for all kinds of 
businesses and industries. We're regularly developing 
new and improved products at 92 plants in 45 cities, 17 
states, and 18 nations. 

Our rapid growth has created a wide variety of openings 
for M.E.'s, I.E.'s, and E. E.'s who want to find better ways. 

Check your placement office for an intervievv 
date or send your resume to Richard S. Potter, Di
rectorof Management and Technical Recruitment. 

~//~ 

! EAT8N I 
I VALE & I 
l TOVVNE l l 1 

~/~ 
100 ERIEVIEW PlAZA • CLEVELAND, OHIO 44114 
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We're with you. 

Because at IH we believe a promotion is 
something you earn. Not some kind of hand-me-down 
just to fill an empty slot. 

That's why you'll have to be a thinker. A doer. 
An innovator. The kind of guy who prefers to be promoted 
on his merits alone. 

You'll need talent. Lots of imagination. 
And plenty of guts. The guts to make decisions 
and fight for your ideas. 

We, in turn, will give you plenty of freedom 
-and excitement, too. 

So you'll learn a lot. (Maybe even teach us a thing or two.) 

What's more, if you join us, 
you'll be part of a diversified company. One where 
there's plenty of action in farm equipment, 
motor trucks, construction and steelmaking. 

And you'll also find we're banking heavily on research. 
(We've got some pretty far-out ideas on computers in trucks, 
laser beam construction equipment, 
applications of solar energy and nuclear power.) 

As a result, we're looking for test, design, manufacturing 
and research engineers. We need accountants and 
production management people. And we need sales people 
for our wholesale and retail operations. 

So talk to your campus placement officer about us. 
He'll fill you in on the jobs we want to fill. 

With minds, not bodies. 

An equal opportunity employer M/F 

March, 1969 

IH Cub Cadet® sits in bucket of Hough PA Y®loader with a lift 
capacity of 90,000 pounds. 

11 
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S MANY OF YOU who read this column know, I am relatively new at 
the "deaning" business and, as a consequence, much of my time in the 
past year has been spent talking to people with experience and ideas on 
education. A year ago I felt fairly confident of the soundness of my views 
on undergraduate and graduate education in physics, was somewhat in
secure in views of chemistry and mathematics education, was not to be 
trusted at all in the earth sciences and architecture, and the most gen
erous statement I could make about my ideas on engineering education 
was that they lacked focus. I have learned a few things in the past year, 
some of which do not come as much of a shock. 

First of all, for those students who intend to enter graduate school, 
there is little to distinguish or differentiate one discipline from another. 
Those qualities which are necessary in a physics undergraduate curricu
lum to prepare the student for graduate study are precisely the same as 
those in chemistry, mathematics, electrical engineering, etc. What one 
knows certainly is that the mistakes we make in the undergraduate cur
riculum can be compensated for by those who provide the graduate train
ing. What is essential is that we stimulate the curiosity, nourish the 
desire to learn and create. At the end of four years, the graduating senior 
preparing to enter graduate school must feel an overwhelming desire to 
continue his exploration of his field. Naturally, the student must accum
ulate certain skills, certain modes of thought; it's difficult to imagine any 
drive to continue beyond a baccalaureate degree which is not based upon 
such skills and acquired "professional" attitudes. The life of a gradua+e 
student is not that of a dilettante, and pre-graduate education must take 
this fact into account. 

However, a majority of those who graduate from IT with a bacca
laureate degree do not go on to graduate school and their bachelors' 
degrees must be looked upon as terminal degrees. It is then necessary 
to inquire of their prospective employers: "What should be characteristic 
of the undergraduate curriculum of a typical IT student who will be seek
ing employment after obtaining a bachelor's degree?" The answers come 
through loudly and clearly, the message is unequivocal: a graduate of IT 
should be versatile-he should be able and willing to tackle a variety of 
assignments whose only common characteristic is the challenge they 
possess to those interested and educated in the broad field of physical 
science and engineering. 

At present, a group of faculty and students are conducting an in depth 
this group will recommend major changes in our approach to undergrad
uate engineering education at Minnesota to reflect more clearly than our 
present curricula the needs of students and prospective employers. 

MINNESOTA TECHNOLOG 



Absolutely. If you're a 30-year-o!d engineer who's 
failed to keep up with the latest developments in his 
field. 

Because Western Electric's an acknowledged in
dustrial leader in graduate engineering training, that's 
one worry our engineers don't have. Our nearly
completed Corporate Education Center near Prince
ton, N. J., for instance, will have a resident staff of 
over 100. More than 31 0 engineering courses will be 

offered~ and about 2,400 engineers will study there 
in 1969. It's the most advanced facility of its kind. 

Ask around. You'll find that when it comes to antici·· 
pating change, Western Electric is way out in front. 
And we make every effort to keep our engineers there 
too. See our recruiter or write College Relations, 
222 Broadway, New York, N.Y. 10038. 

A lot of study, and hard work, never hurt anyone. 

rn Electric 
MANUFACTURING & SUPPLY UNIT OF THE, BELL SYSTEM 
AN EQUAL OPPORTUNITY EMPLOYER 





o you say you like to race oars, 
but ,that it is too expensive. Well, we 
have the racing sport for you-snow
mobile racing. 

On February 23, four of our in
trepid staff members went up to Brain
erd, Minnesota, for the second day of 
races in the Paul Bunyan Snowmobile 
Derby and Races. The races were 
being held at the Donnybrooke race
way outside of town. 

The enterprising owners of Danny
brooke, to keep their auto road rac
ing circuit from lying unused and un
profitable during the winter months, 
decided that snowmobile racing would 
be an ideal source of revenue. The 
raceway itself consists of a three-mile 
road racing circuit, a quarter mile 
oval track, and an official drag strip. 
All three areas plus a special distance 
jumping area were being used at 
various times during the day for the 
snowmobiles. 

After picking up our two press 
passes and buying two tickets, we 
drove over the bridge to the infield 
parking lot. Their parking facilities 
may be greM for summer race traf
fic, but it just is not adequate for 
the winter season. Of course, we had 
the disadvantage of pulling a snow
mobile on a trailer so we had to find 
a long parking spot. Bu:t it seemed as 

though everyone must have been pull
ing a trailer with one or two machines, 
because no matter which way you 
looked, a snowmobile was whizzing 
by on the parking lot roads. 

The two days of races were spon
sored by the Brainerd Jaycees, who 
think of their town as .the «snowmo
bile capital of the world. Although 
they may have been a little boastful 
in ,their s1ogan, practically every make 
and model of snowmobile must have 
been represented on the .track and in 
the gallery. In many cases the same 
machine seemed to be used for family 
recreation and for competition. And 
the competition was not limited to the 
old man-wives and daughters could 
compete in the powder puff races on 
the oval track. 

The Jaycees, in promoting the race 
fnr the fourth year, raised $20,000 in 
prize money and $1,000 in trophies, 
which was divided up among the top 
finishers in each class. The classes 
were as follows: stock class A through 
D; modified class 1 through 4, non
production class 5 and 6, and powder 
puff. All the classes compete on the 
oval track and all except the powder 
puff compete in the Grand Prix en
durance races. For the two-and-one
half hour Grand Prix races, stock class 
A and C and modified classes 1 and 2 
ran on .Saturday and stock classes B 

and D, modified classes 3 and 4, and 
non-production classes 5 and 6 ran 
on Sunday in the big event of the 
weekend. 

The biggest competitm:s are the 
manufacturers who sponsor and main
tain racing teams. The racing. ma
chines are painted the same as the 
machines that are sold in the show
rooms. The drivers are usually men 
who have summer occupations like 
farming or construction work. For 
their winter racing activities ·they re
ceive support either from dealers or 
manufacturers and this support ranges 
from price breaks to the «loan" of a 
race-prepared machine and pit crew. 
Strangely enough, the top drivers oft
en end up on the manufacturers' pay
rolls. Since the companies are always 
looking for top drivers, a new man 
can possibly make the big time in less 
than a season. Of course, the scramble 
for money in the big time racing has 
left the amateur in the snowbanks. 
More and more of the regional and 
local races are dropping the stock 
ca.tegory in favor of the faster modi
fied and non-production machines. 
Thus the family that owns a show
room machine is less likely to have 
father take it out to the race track on 
Sunday afternoon. 

(Continued page 16) 

From right to left: At the end of the sharp drum rol'l the drivers sprint the 20 yards to their machines, tug at 
the sta:rter rope, and amid the cra:cking roar and billowing blue smoke, tear off down the~~ mile straightaway for 
a 2!j hour ride at 70+ mph. 



Snowmobile Derby 
Cont .. 

Inspection and 
Modification 

In races a:t Donneybrooke the win
ners (first 5 places in each class) have 
their snowmobiles inspected after the 
race. The "inspection" given is tougher 
than the inspection given to new cars 
rolling off Detroit's production line. 
The snowmobiles running in produc
tion dasses must meet the specifica
tions as set fo:rth in the production 
manuals. A winner, then, after spend
ing 2~~ hours racing his machine, must 
dismember the object of his tender 
loving care. Driver and mechanic 
work quickly and faultlessly to prove 
to a U.S.S.A. official that they have 
not modified their steed. 

As preliminary work the heads are 
pulled off along with the intake and 
exhaust manifolds, and carburetor. 
The U .S.S.A. official mikes the stroke, 
and bore of the cylinder block check
ing the displacement. He also mikes 
the head and head gasket. Any strok
ing, boring, milling, etc. is illegal. 
The driver is usually disqualified if 
anything is found amiss. Juiced up 
carburetion, oversized valves and 
ground and polished cylinder ports are 
additional causes for disqualification. 

Of course, if you run in the un
limited modified class anything the 
weekend mechanic can engineer into 
the machine is acceptable. This leaves 
the field pretty wide open, and some 
mechanics are pulling 70 hp out of a 
55 hp stock twin cylinder engine. 
Special fuels are allowed in the mod
ified class, but production class models 
must run on a premium or regular 
gasoline. Some of the heavily mod
ified machines use high octane avia
tion fuel. The aviation fuel provides 
slightly more power at a cost which 
is in the price range of most snow 
racers. 

(Continued page 24) 
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Below: After winning a race the United States Snowmobile Association 
afficial mikes the bore, checking the displace:ment of the engine. Above: 
Most snowmobiles come equipped with Rockwell ]LO engine~. 
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Because we've tripled our sales in a short decade, 
we have substantial ground-floor opportunities 
to offer you. Right now. And we need you on the 
job. Not in school. So we won't waste your first 
six months in time-consuming, fonnal training 
programs. 

a career. 

During your first year with us, you'll gain 
at least six months more get-ahead experi
ence than you probably would elsewhere. 
Which can mean a lot when you're starting 

Sound good? It is. But there's a catch. We expect a 
lot from you. But we offer even more. Like encourage
ment to explore a variety of projects. Help in broad

ening your professional 
viewpoint. A chance to 
move ahead as fast you 

can. And rewards based on perform
ance. Not on how old you are or how 
long you've been with us. 
So, if you think of yourself as com
petent:·imaginative, flexible, and have 
a degree in chemistry, chemical or 
mechanical engineering, industrial 

engineering, market
ing or accounting, 

• come help us both 
grow. 

We're already pretty big. But not yet stuffy. Dur
ing the past ten years, our sales have zoomed 
from $318 million to over $1.1 billion. And that's 
just the beginning. 
Talk us over with your faculty and placement 
officer. See our r·epresentativewhen he's on your 
campus. Or write now to: John B. Kuhn, Man
ager of University Recruitment, Celanese Cor
poration, 522 Fifth Avenue, N.Y., N.Y. 10036. 

an equal opportunity employer 

CELANESE 
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n a small island just below the St. 
Anthony Falls on the Mississippi 

River, stands the University's St. An
thony Falls Hydraulics Lab. A great 
variety of hydraulic experiments, sup
ported by government agencies, the 
University, and public companies, are 
conducted here. The projects, which 
are staffed by both full-time employ
ees and students, include graduate 
student research projects involving a 
staff professor's special interests, and 
company sponsored experiments used 
to test theoretical plans. 

The Bethlehem Steel Company is 
supporting research to detennine 
whether waste slag can be deposited 
along the banks of Lake Erie. A scale 
model of the eastern end of Lake Erie 
has been built, including machines 
which produce waves up to an equiv
alent of twelve feet. The lab is test
ing a proposal to deposit the slag be
hind a dike. Tests must be conducted 
to £nd out how large waves reflected 
off the dike will affect ships, how the 
How of polluted water is deflected 
near towns, and how sand and beaches 
will move with different waves and 
currents. 

Next to the model of Lake Erie is 
a research project sponsored by the 
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The miniaturization of Lake Erie includes wave machines in the upper 
left, and shoreline on right side of pictu1'e. 
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Federal Water Pollution Control As
sociation. Warm water is poured from 
a horizontal funnel onto cold water 
sitting in the bottom of a tank. Then 
a study is made of the basic flow to 
determine how the water mixes. 

Another experiment is the study of 
the flow of sand and gravel in ditches 
along southern U.S. roads. Since most 
of this area consists of sandy soil, the 
bottom of the ditches erode very 
quickly. The lab is trying to deter
mine what size pebbles can be spread 
on top of the sand to keep erosion at 
a minimum. 

A breakthrough in easier ship travel 
has also been discovered at the Hy
draulic Lab. An analysis is being 
made of how polymers (long chains of 
molecules) reduce the friction and 
drag of water. This could possibly 
enable ships to travel faster through 
narrow channels. 

Sand and gravel behavior in flowing water is studied for reduction of 
erosion in roadbed drainage ditches. 

The Iranian Spillway project is dramatic in operation, while serving as 
an extremely valuable scientific project. 

March, 1969 

Currently the most spectacular pro
ject is a model of a proposed spillway 
in Iran. A group of consulting engi
neers from the U. S. working for Iran 
is sponsoring this project to decide if 
the model they designed will effective
ly solve the problem of overflow 
water. When a model was built as the 
engineers had first planned the spill
way, it was discovered that an is
land farther downstream would have 
eroded away after a few years. By 
testing a model of the spillway, built 
at one eightieth of the actual size, the 
direction of the lip that causes the 
least amount of erosion was deter
mined. 

These are only a few of the many 
intriguing and interesting experiments 
being oonduoted at the St. Anthony 
Falls Hydraulic Lab. 
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By Myon Hanson 

HE PURPOSE OF THIS report is to explore, 
analyze, assess, and, if possible, evaluate questions 

relating to the community reaction to a major airport in 
the Blaine or Ham Lake areas. In genera1, what are 
the social problems involved in designing an airport ac
ceptable to the north suburban communities? Specifically, 
what are the local conditions or pressure groups aiding 
or abating such a development? Three major areas will 
be explored: the capacity of community expansion in· 
the areas of housing and industry, and public acceptance· 
on the airport issue. 

The population density of the nnrthern suburbs is the 
lowest in the Twin City metropolitan area. The term 
northern suburbs refers to the villages and cities of 
Mounds View, Spring Lake Park, New Brighton, Coon 
Rapids, Anoka, Blaine, Lexington, Circle Pines and 
sunounding areas. The City of Fridley is experiencing 
some of the growing pains similar to those of Blooming
ton. Each community is providing city water, sewer, 
gas, improved streets and fire and police protection. The 
capacity to absorb more people is best exemplified by 
examining the vast amount of undeveloped land in the 
whole area. Coon Rapids and Blaine are the two most 
under-populated communities. These communities and 
nearby areas would be able to provide homes and 
services for persons employed by a second airport. 

Another factor in community expansion is local in
dustrialization. Currently, the two large-scale industrial 
complexes are Food Machinery Corporation, located on 
Hiway 694 and East River Road, and the Twin City 
Arsenal, operated by Donavon Company and Federal 
Cartridge, Inc. in the New Brighton-Mounds View area. 
The arsenal employs approximately 2,000 people, but 
with the present situation in Vietnam, this represents 
little long-range financial security. In like manner, Food 
Machinery Corpm~ation has many associated uncertain
ties, as much of this firm's income is derived from gov
ernment contracts. 

The other communities are mainly small business and 
residential in nature. Using Mounds View as an example, 
the industry consists of three off-sale liquor stores, three 
night clubs with on-sale liquor, and nine service sta
tions. All of these businesses are located within a one 
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and one-half mile section of Hiway 10. This type of in
dustry is hardly capable of generating any tax base for 
the 8,000 people living in the 2,500 acre Village. Other 
communities, although not generally as limited as 
Mounds View, have the same kind of businesses. It is 
obvious that major industry has avoided this region." A 
Metropolitan Airport and its related industries-airlines, 
service facilities, post office, express, parking, restaurants, 
airport staffs, etc.-provide employment for approxi
mately 16,000 people with a payroll in the millions. 
Clearly, the resulting industries and population expan
sion would have immeasurable tax benefits, improving 
the economic outlook of the entire north suburban area. 

There are many pressure groups lobbying for an air
port in this northern locale. It is the general public 
opinion that the Ham Lake site is more favorable than 
expansion of the current Anoka County Airport or Blaine 
site. Factors influencing this opinion are: The population 
expansion (which is already up to the southern and 
western boundaries of the Anoka County field), the 
noise level, traffic complications and other related prob
lems. These problems do not warrant further expansion 
of the Anoka County Airport. For example: The Blaine 
site would have a main runway in a north-south direc
tion. When one considers the location of the approach 
strip-approximately two miles in length and one
quarter mile in width, directly over the New Brighton
Mounds View area-the potential danger to the dense 
population in this area (including seven schools and six 
churches) increases drastically. The noise level would 
be in the range of 100 decibels on a projected rate of 
200,000 flights annually. Distribution-wise, according to 
Frank Liebl, Fridley Councilman, this would mean a 
Hight every two minutes and thirty seconds. This pro
jected noise level is probably somewhat biased since Mr. 
Liebl heads the committee of Concerned Citizens 
Against the Airport. It is for these reasons that the pro
posed Ham Lake site, further removed from the popu
lace, is the most favorable location. 

Dissention prevails whenever any statement is made 
about the fate of the Ham Lake site. Consider the en
dorsement of the Ham Lake site by local governing 
bodies and agencies. Both the Anoka Area Chamber of 
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~~In the final Analysis ..... it appears certain 

that the location of a second airport will eventually 

become a political rather than technological issue .. '' 

Commerce and the Anoka County League of Munici
palities give unqua1i£ed endorsements to the Ham Lake 
stte. The League's resolution was adopted unanimously 
with seven of the eleven municipalities present at the 
meeting. It should be noted that both these organizations 
have a sphere of influence, but no real governing power. 
Conversely, the Village Council in Mounds View has 
been recorded as being definitely against a northern air
port. This statement was made in support of a petition 
signed by 80% of the 8,000 residents in the Village
instigated by a group of sportsmen often frequenting 
the Carlos Avery Wildlife Area. In generalizing then, it 
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Get the facts on structural design 

Ill 

Ill 

Fuii .. Dep .. strength® Asphalt 
pavements for hi ays and streets. 
A new and modern pavement design system that incor
porates solutions made from extensive computer analy
sis, The Asphalt Institute's method uses data from the 
AASHO Road Test, the WASHO Road Test, British road 
tests and the in-use experience of several states. 

Today. as more states. counties and cities turn to new Full
Depth (!~Asphalt pavement_* for all ~heir ro~d needs, there 
is a growmg demand for engmeers w1th a solid background 
in the fundamentals of Asphalt pavement design, technology 
and construction. 

Start now to prepare yourself Jor this challenging future. 
Get the latest information on the Thickness Design Method 
developed by The Asphalt Institute. This modern method of 
structural design is based on extensive evaluations with the 
IBM 1620 and the mammoth IBM 7090 computers. How to 
use this method is explained in The Asphalt Institute's Thick
ness Design Manual (MS-1). This helpful manual and much 
other valuable information are included in the free student 
library on Asphalt construction and technology now offered. 
Write us today. 
*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 sub_grade. T A-a mathematical 
symbol used in The Asphalt Institute structural design formula to denote Full
Depth. 
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can be noted that financial interests support the airport 
while a majority of the citizens in the area are opposed 
to a northern airport development. 

The eventual effect on Carlos Avery is also a subject 
of debate. The following is a quotation from Sam 
Montean, a state conservationist from Fridley: 

Sportsmen and friends of wildlife should be con
cerned about the MAC's recommendation to place an 
airport . . . next to the Carlos A very Game Refuge. 

(Continued page 27) 
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Thickness Design Charts like this (from the MS-1 manual) are 
used in this computer-derived method. This chart enables the 
design engineer quickly to determine the over-all Asph~lt pave
ment thickness required, based on projected traffic weight and 
known soil conditions. 

r--------------------------1 
I THE ASPHALT INSTITUTE, College Park, Maryland 20740 I 
I Gentlemen: Please send me your free library on Asphalt Con- I 
I struction and Technology, including full details on your new 1 
1 Thickness Design Method. 1 
I I 
I N arne Class or rank I 
I I 
I School I 
I I 
I Address I 
I . c d I 1 City State Z1p o e___ I 

L--------------------------J 
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As you contemplate one of the most important decisions of your life, 
we invite you to consider a career at Pratt & Whitney Aircraft. Here, 

you will find wide-open opportunities for professional growth with a 
company that enjoys an enviable record of stability in the dynamic 

atmosphere of aerospace technology. 

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. 

And your decision is made easier, thanks to the wide range of talents 
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL 

March, 1969 

e AERONAUTICAL e ElECTRICAl e CHEMICAL e CIVIL • MARINE e 
INDUSTRIAL ENGINEERING e PHYSICS e CHEMISTRY • METALLURGY 

e MATERIALS SCIENCE e CERAMICS e MATHEMATICS e STATISTICS 
e COMPUTER SCIENCE e ENGINEERING SCIENCE e ENGINEERING 

MECHANICS. 

Consult your college placement officer-or write Mr. William L. Stoner, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford, 

Connecticut 06108. 

i r r ft DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT 

WEST PALM BEACH, FLORIDA An Equal Opportunity Employer 
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Snowmobile Derby 
Cont .. 

But in spite of the professional trend 
in snowmobile racing, the ranks have 
not become closed to the aspiring win
terized Sterling Moss. The machines, 
while hitting speeds as high as 80 
mph are not as dangerous as high 
powered race cars or even low pow
ered minis. The reactions of the driv
er need not be as fast since the ma
chine tends to continue in a straight 
line no matter how far the steering 
handle bar is turned. As a matter of 
fact, the driver must literally "hang 
it out," leaning far over the inside ski 
to get his weight over the inside, turn
ing ski. 

The big names in snowmobiles in 
the racing world are Scorpion, Arctic 
Cat, Ski-Doo, and Polaris. Polaris does 
the most impressive work in public 
relations, with the second spot going 
to Scorpion and their Para-Sail. The 
Polaris Thrill Show brings to mind 
bad memories of the Joey Chitwood 
Auto Daredevils. "A member of the 
Thrill Team riding a Polaris Snowmo
bile will loop the loop attaining six 

Below: The Rupp d1'agster 'is one of a 
kind. A Ford engine supplies powe1' 
to dual tmck.s which push this "snow
mobile" up to 150 mph. 
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G's at the top of the loop and on the 
main straight a member of the Polaris 
Thrill T earn will roll his snowmobile 
over three, yes three times, before 
coming to a stop." 

The people from Scorpion did not 
have the luck of Polaris. They hooked 
three machines together and tried to 
pull somebody' s wife 150 feet in the 
air at the end of a para-sail. After 
three attempts at the effort and after 
three trips into a snowbank for the 
fearless lady, Scorpion called it a day. 
It was a good thing, because we were 
getting· pretty tired of hearing the an
nouncer ''here at Donnybrooke Speed
way" say, "you have to give Mrs. Sim
lach of the Scorpion Para-Sail team of 
Crosby, Minnesota, a lot of credit for 
trying to do this difficult demonstra
tion." 

VVe went over to the starting area 
at about noon to catch the start of the 
main event-the 2?~ hour Grand Prix 
Endurance Race for the big machines. 
Unfortunately, the race, LeMans start 
and all did not get under way until 
about 2 p.m. The reason ostensibly 
was an attempt by the management to 
put snow back on the track The Paul 
Bunyan Snowmobile Derby and Race 
was held on a warm weekend, and 
any snow that remained on the track 
after the Saturday races was swept off 
hy the Sunday morning races. Conse-

quently, a grader apparently spent the 
two hours pushing snow out onto the 
track. 

Actually, it is strange that more 
snow was not on the track, because 
there was a six-foot mound of snow 
piled around the circuit, blocking the 
spectator's view. 

For the LeMans start, the snowmo
biles were lined up in the traditional 
manner with the drivers 20 feet he
hind their machines. The machines 
and drivers started out in three 
groups, with the most powerful non
production machines being first off 
the line, followed by :the modified 
class and finally the stock classes. 
When the signal to start was given, 
the peaceful cold and clear counhy
side was filled with the deafening roar 
of foul smelling, blue-smoking, hot 
machines. VVhen the final machine got 
off the line in a flurry of broken start
er cords and cuss words, the first ma
chine was coming around the final 
tuTn, 2 minutes and 55 seconds after 
it had left the starting line. 

Since we were not properly dressed 
in snowmobile suits and we had no 
inclination to fight traffic afteT the 
race, we went home. If you want to 
find out who won, you can look in the 
paper. But if you are interested in an 
inexpensive and exciting sport, maybe 
you should try snowmobile racing. [J 

MINNESOTA TECHNOLOG 



'What company was responsible for th~ 
.following engineering innovations~ 

·The transistor ____________ _ 
Radio astronomy ___________ ___ 
Negative feedback _________________ _ 
High Fi and Stereo _______________ _ 
Synthetic crystals ___________ _ 
TV transmission _____________ __ 
Magnetic tape ____________ __ 
Sound motion pictures ________ _ 
Microwave relay _______________ ~-----
Electronic switching _______________ __ 
The solar battery _____________ __ 
I Tel star ____________________________ ~ 

The reason we give this "test" is because 
the answer to all of the questions is: 
the Bell System. And because, if the 
thought of working for us ever crosses 
your mind, we wanted you to know what 
kind of company you'd be in. 

Be sure to see your Bell System recruit
ing team when they visit your campus. 
Or ask your Placement Director for the 
name of the Bell System recruiter at the 
local Bell Telephone Company, an equal 
opportunity employer. 

We hope the above final can be the start 
of something great. 



..................... ,,_ .. -------------
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(it just may be your wisest move) 

Some of the biggest, wide open, get-ahead 
opportunities in the country are right here 
in Minnesota with Control Data Corpora
tion. Growth. Challenge. Responsibility. 
Recognition. And a dear road to move 
ahead. They're all right here and the sky's 
the limit. And don't forget 
freedom. At Control Data 

you'll find freedom to express yourself and 
your ideas; freedom to be an individual 
and receive individual recognition. Larry 
Stewart has the whole story and a string 
of convincing reasons why sticking around 
could be your wisest move. You can write 

him, or better yet give him 
a call now at (612) 888-5555. 

' ' ' 

"~ ® !JR: Fi!! ® fR ~ ii I @ llS{ 
' ' 

An equal opportunity employer 

s I , A Y UNG ENGINEER'S FANCY TURNS 

LIGHTLY T TH UGHTS F ... 

IF STUDYING IS Y UR BAG, E HAVE HAT IT TAKES 

I 
, 
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Ham Lake Site Cont. 

This 22,900 acre haven for waterfowl, deer, bird life, 
beaver, mink and muskrat is being threatened by a 
$27,000,000 drainage project that would be necessary to 
drain the peat for this proposed jet port. There will also 
be adverse effects of aircrafts pollution resulting from 
fuel wastes and noise pollution on the waterfowl and 
animal life reproduction. 

There is the danger of the jets sucking up geese and 
blackbirds (the jet's engines are like giant vacuum 
cleaners) so upon FAA recommendations, the bird haz
ards will have to be removed by drainage and removal of 
food bearing plants and other vegetation thus destroy
ing Carlos Avery. 

This opinion sharply contrasts that of George Pennock, 
Metropolitan Council member. He feels that there is no 
evidence that the Carlos Avery game refuge would be 
destroyed by the airport. He also thinks it possible that 
they can exist side by side. He also states that testimony 
by experts has completely eliminated the question of the 
bird hazard. No United States airport has instituted 
changes because of a bird problem and no accidents have 
been reported. 

It is also interesting to note how readily deer and 
other wild animals adjust to such conditions. Witness 
the apparent calm with which the deer herd lived at the 
Twin City Arsenal while surrounded by heavy motor 
traffic, and even the testing of some artillery shells on 

r fut r it 

an open range. In fact, it was the effort to remove them 
from this environment which caused the most problems. 
Apparently there is no agreement on the effects an air
port would have on the Carlos A very Game Refuge. 

Examine the differences in opinion of the individuals 
and the organizations investigating 'the fog situation in 
the Ham Lake region. These opinions were expressed 
at a recent MAC meeting: 

Homer T. Mantis, professor of physics at the Univer
sity of Minnesota: Ground fog is reported more often 
at Minneapolis-St. Paul International Airport than at 
Anoka County Airport, which has meteorological con
ditions similar to those at the Ham Lake site. 

Daniel F. Sowa, meteorology superintendent for North
west Airlines, Inc.: The Ham Lake site is the most prone 
area within a 40 mile radius of the Twin Cities to have 
ground fog. 

In the final analysis, each interest group has its own 
reasons for either promoting or opposing an airport 
development. The citizen's group oppose the airport 
because it would impose many unwanted problems on 
the residential districts. Most financial concerns promote 
the airport for reasons of industrial and monetary gain. 

The issues concerning ground fog and the Carlos 
Avery Game Farm have been argued in favor of both 
interest groups. It appears certain that the location of 
a second airport in the north suburban area will even
tually become a political rather than a technical issue. 

[] 
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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: 
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John Raplinger 
Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, !Ext. 406 
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Engineering and Science at IBM 

'' u' 
like a 
ri ht fr 

treate 
r f ssi nal 

the start!' 

"The attitude here is, if you're good enough to 
be hired, you're good enough to be turned loose 
on a project," says Don Feistamel. 

Don earned a B.S.E.E. in 1965. Today, he's an 
Associate Engineer in systems design and 
evaluation at IBM. 

Most of his work consists of determining 
modifications needed to make complex 
data processing systems fit the special
ized requirements of IBM customers. 

Small teams 

Depending on the size of the project, Don 
works individually or in a small team. He's 
now working with three other engineers on 
part of an air traffic control system that will 
process radar information by computer. 

Says Don: "There are only general guide
lines. The assignment is simply to come up 
with the optimum system." 

This informal working environment is typical 
of engineering and science at IBM 

Don sees a lot of possibilities for the future. 
He says, "My job requires that I keep up 
to date with all the latest IBM equipment 
and systems programs. With that broad 
an outlook, I can move into almost any 
technical area at IBM." 

Check with your placement office 

If you're interested in engineering or science 
at IBM, ask your placement office for more 
information. Or send a letter or resume to 
Mr. lrv Pfeiffer, IBM Corporation, Dept. 
CC2007, 100 South Wacker Drive, 
Chicago, Illinois 60606. 

We'd like to hear from you even if you're 
headed for graduate school or military 
service. 

An Equal Opportunity Employer 

® 
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in science and engineering 

Edited by Mike Voegele 

flared columns 
Graceful, flaring steel column shells serve both 

decorative and functional purposes at the Inland Steel 
Company's new employees credit union building, 
slated for completion during the spring of 1969. 

Designed by architects Richard E. Glass & Asso
ciates of Gary, Indiana, the column shells carry live 
loads-including wind-up to 35 pounds per square 
foot, and enclose three-inch XXH steel pipe columns 
which carry the entire dead load of the roof structure. 

Made of %-inch A-36 structural carbon steel plate 
produced by Inland, the shells stand ten feet tall and 
flare upward from eight inches square at the base to 
eight feet square at the top. Shell panels were fab
ricated by Strand Structural Steel, lnc., of Chicago, 
and field-welded together at the site. Pipe columns 
within the shells are made of Inland INX high
strength steel. 

The one-story, 11,000 square foot building will 
feature 14 of the graceful columns. Steel window 
frames will be recessed into columns on the building's 
perimeter, giving the appearance of glass recessed 
into the columns. 
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winged helicopter 
A winged helicopter that folds back its rotor blades 

in flight and turns into a swift airplane may well 
be the next major aviation advance, a Lockheed
California Company engineer said. 

This composite aircraft would combine the vertical 
takeoff and landing capabilities of the helicopter with 
the efficient high-speed and longer range advantages 
of the fixed-wing plane. 

Feasibility of starting and stopping a helicopter
type rotor during high-speed flight has already been 
established in wind tunnel tests of full-scale models. 

Following a helicopter-type vertical takeoff and 
acceleration to a forward speed of about 140 to 180 
miles per hour, the rotor blades would be stopped, 
folded, retracted, and nested atop the fuselage. The 
aircraft could then fly at speeds of 400 miles per hour 
or better over a nonstop range in excess of 500 miles. 
When destination is reached, the aircraft would slow 
down, raise its rotor, extend the blades, and start 
them spinning for a vertical landing. 

high-speed vehicles 
Prototypes of high-speed vehicles like the one en

visioned in this artist's sketch are expected to be tested 
for the U. S. Department of Transportation in the 
early 1970's. Westinghouse Electric Corporation has 
received a contract from the department to study 
power collection, conditioning and distribution sys
tems and types of electric motors-including linear 
motors-that would enable the vehicle to travel at 
speeds in excess of 200 miles an hour. The linear 
motor part of the study will focus on the reaction, or 
middle, rail which is the equivalent of the rotor in 
rotating electric motors and reacts with motor coils 
in the vehicle itself. Experts at the \Vestinghouse 
Transportation Center in nearby Forest Hills will 
complete the study in six months. 
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You tell us. 
We've got an answer. But we're 

looking for more. Our new Century 
Series of computers is probably 
the most advanced on the market. 
One of the reasons is that we're 
constantly looking for answers to 
questions like this. 

Maybe you can help. 
Especially if you're an Electronic, 

Mechanical, Chemical 
or Industrial Engineer. 

But we need answers 

And people to find them. Chemists, 
Physicists. Marketing specialists. 
Programmers. Accountants. 

Write William G. Benner, 
Coordinator, College Relations, 
Executive and Professional 
Placement, NCR, Dayton, Ohio. If 
you've got the right answers, he's 
got the questions. 

It's all part of an NCR plan 
to revolutionize the way 
businessmen do business. 
An equal opportunity 

in other areas too. THE NATtQNAL CASH REGISTER CO. DAYTON 45409 ® employer • 

CR. Business will never be the same. 

MINNESOTA TECHNOLOG 



The stories you are about to read are real, the names 
have been changed to protect us from a libel suit: 

the t ist thing 
Winthrop Hammer-Crime Reporter 

As I left our offices in the basement of the Seedy 
Theatre C'Love Me Or Lease Me" was showing), I 
stumbled over a body. His eyes were glazed like a 
dead doughnut. His pupils had left for the day-giving 
his eyes a vacant look. 

Stiffening had not started, but his heart had stopped, 
so I stomped up and down on his chest in rhythm. 
He began to revive. 

The porcelain-white color of his face disappeared as 
a red flush returned. It would have been very un
sanitary otherwise. 

People began to stream out of the Cafe Ole and the 
Bar & Girl. A passing wine-o gave the former corpse 
a blast. 

He turned out to be a hobo who had hidden in a 
half-empty grain car which unfortunately was this 
month's tribute payment from Minneapolis to Mervin 
the Rat. Mervin took him to be a poacher or a spy and 
... (the details are too horrible). 

I decided that it was time to have a talk with 
Mervin, so I let it be known around the Psych labs 
that I would be wandering the steam tunnels that night 
in ~,earch of the Holy Grail. 

1 was not disappointed; the minute I hit the lower 
level of the tunnels, a huge replica of the famed goblet 
came rolling down the tunnel toward me. Mervin was 
on top doing the fancy steps that won him the 1964 
Forester's Day log-rolling championship. 

jjMy cup runneth over," quoth Mervin. 

March, 1969 

The resulting crash would have been as bone-jarring 
as pickled pigs' feet had I not scrambled up the ladder 
and then hopped aboard the speeding goblet. 

It was a rematch of the 1964 and 1965 log-rolling 
championships. In the tradition of those events, we 
battled for two straight hours, whereupon we both col
lapsed from fatigue. 

As we lay panting, Mervin invited me to his lair. "I 
haven't had this much fun since the 'Kampus Kops 
Massacre' back in '66!" 

Back at his lair, Mervin told me the sad tale of his 
childhood: about how his mechanical mother had re
jected him and how the psychology students put him 
on a partial re-inforcement schedule. As a result, 
Mervin had developed an unbounded desire for food 
and had grown to his present 6~foot height. 

As I left Mervin that night, I had a tear in my eye
nothing that surgery couldn't correct, though. 

the g spel ace rding 
t st9 linus 

Shortly after the Thirty Years War, there arose in 
Europe several small religious sects. The following is 
the Gospel According to St. Linus, chief prophet of 
Great Pumpkin ism: (Genocide 1: 1). 

''In the beginning, there was the word; and the word 
was *Squash*. And the world was without form and 
void. (Not much has changed). And on the first day 
HE rested. 

more 
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HE then separated the light from the dark (because 
he was basically a racist), and he called the light 
"light" and the dark "dark". HE named the grey too, 
but whoever said *Squash* in the first place coughed 
and I didn't quite catch that one. 

Then the *Inter-Galactic Squash* gave to the world 
his only ill-beggotten Son who will rise from the Pump
kin Patch for our sins (HTake. Eat. This is my Pumpkin 
Pie, with Calcium Propionate added to retard spoil
age.") 

And the Great Pumpkin was out walking with HIS 
disciples, and said: "One among you will betray me ere 
the day is out!" And his disciples protested saying: 
"Is it I, Master?" "Is it I?" (All except for Mervin 
the Rat, who said, "In twenty years, who will care?"). 

Thus ended the morning and the evening of the 
3,958,407,263,544th day. 

He must have taken too many of these! 

back fr m th fr nt 
Ralph Groop-Ace War Correspondent 

As we all know, "an army moves on its stomach", 
thus laying claim to being the world's largest gastro
pods. Our army in Viet Nam is no exception; we spend 
millions of dollars each year sending supplies there. 
That will all soon change. 

The Dough Chemical Company, in its further re
search to help our boys in Viet Nam, has developed the 
quick-cooking, instant meal. This new cheap source of 
food is the result of mixing two successful products to 
create another. In a new plant to be built in Corpus 
Crispi, Texas, Dough will add Colonel Sanders' Special 
Coating to its already effective and world-famed 
Napalm. 

Marine Corps Public Relations man, Corporal Nec
romancer, met me at the local personnel factory 
(where the Marine Corps builds its men) and gave me 
the official Marine view of the new Dough product. 

"Often times, our use of Napalm has been compared 
to the killing of wildlife for sport ... barbaric, a waste 
of mankind. With the new additives, Napalm eliminates 
senseless killing, because we are now killing for food." 

I felt very uneasy over the corporal's remarks, think
ing that this was some special form of genocide re
served for the Vietnamese. I was quickly reassured as 
I passed General Ed Mission's office on the way out. 
From his office came the distinct words: "Fee, fie, foe, 
fum; I smell the blood of an Englishman." 

~~vum, yum," I thought, "chocolate covered WASP's!" 

fficial d ily bull 
March 10-British linguist Prof. lsseye publishes a 

a study of Mao Thought epigrams. Special 
note was given to the particularly difficult
to-pronounce phrases, labeled "Mao Tse
tung-twisters." 

March 16-New movie portraying the evils of the 
fashion world and the fight between 
avante-garde and traditional styles-"Quo 
Bodice". 

March 19c-Seedy Theatre shows brand-new skin flick: 
11Chiquita and Her Banana Peel." 

March 22-Spring arrives-the rest of the car falls 
apart in transit. 

March 23-Former Nazi and anti-Semite, Martin B. 
to teach LT. course in "programing" com
puters. 

March 28-"Miss Minnesota" Contest begun by Wis
consin Tourist Bureau. 

April 1-General De Gaulle celebrates his birthday 
by blowing out the candles on his cake. 
Only one remains lit; it has a large bulb
ous lump on it. 

April 6~Ether Bunny exposed as "speed freak"! 

asbestos 
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miss march 

Jerri 

er eyes gleam with enthusiasm as she explains 
that she will soon be off for Texas to beoome a hostess 
for American Airlines. Terri, in a most amazing way, 
is able to adapt to any situation and to make those 
with her feel at ease. Conversation flows gently for 
her. Experience has been her teacher. A graduate 
of Estelle Compton's, she always maintains her charm 
and style. 

She seems right at home mounted on a horse at 
Eaton's Ranch-but then she has been riding for years. 
Occasionally she finds a moment for skiing or snow
mobiling. She's game for just about anything, but 
admits that pool is not "her game." She:' s willing to 
learn, though. Any ·teachers?? [] 





9 ... 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 iri 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 pro.iect. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G CO PA y 
2642 UNIVERSITY AVENUE 
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Last year more than 100 graduates 
came to our campus at TRW Space 
Park in Redondo Beach, or to our 
Houston or Washington, D. C. opera
tions. Of the more than 16,000 men and 
women in TRW Systems Group, over 
7000 are college graduates. Their major 
fields of interest are as varied as your 
own: Engineering, Behavioral Sciences, 
Physical Sciences, Computer Sciences, 
Life Sciences, Management Sciences, 
and the Humanities. 

It's characteristic of TRW Systems 
Group that many of our employees con
tinue to do advanced and applied re
search in the same area of specializa-

t 
tion they worked on in college. 

For our challenges are much like 
yours. 

We're deeply involved in the explora
tion of space and the defense of the 
Free World. We're also applying these 
advanced technologies to the complex 
social problems of today ... transporta
tion, health, urban renewal, land plan
ning, water and air pollution, global 
communication, ocean sciences. 

As they work to meet these diverse 
challenges, many of our employees are 
continuing their study for advanced 
degrees with TRW's blessing and finan
cial help. That's just one of the reasons 

so many people have found the move 
from their campus to ours a natural and 
rewarding one. 

Perhaps you'd like to consider the 
same move. Make an appointment to 
see us when we're on your campus (see 
below), or write to Dr. W. D. Mclvers, 
College Relations, Room 7001-J, TRW 
Systems Group, One Space Park, 
Redondo Beach, California 90278. TRW 
is an equal opportunity employer. 

TRW Systems Group is a major operating unit of TRW INC. (Formerly Thompson Ramo Wooldridge Inc.), where more than 70,000 people at over 250 locations 
around the world are applying advanced technology to electronics, space, defense, automotive, aircraft and selected commercial and industrial markets. 
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When a girl can read the hand
writing on the wall, she's in the wrong 
rest room. 

Anna sat on an anthill at a picnic 
with most unfortunate results. She 
asked her sister to send a telegram 
to their mother and explain what 
happened. The sister faced with the 
problem of telling the tale in a way 
acceptable to Western Union and 
having only enough money for six 
words, came up with this message: 
"ANACIN HOSPITAL ADAMANT 
BITTER ASININE PLACES." 

The young man was complaining to 
his doctor. "After the first, I'm so tired 
I have to rest; after the second my 
heart pounds something terrible; after 
the third I have to take aspirin for my 
headache." 

"Why don't you quit after the first?" 
asked the doctor. 

"I can't, Doc. I live on the third." 
l:t ~ l:t 

Having just been shaved by a 
barber the CE asked for a glass of 
water. 

"Something in your throat, sir?" 
asked the barber. 

"No, just checking to see if my neck 
leaks," replied the CE. 

l:t ~ 4 

A drunk ME entered the bar and 
asked for a drink. The bartender re
fused to serve him. 

']ust to show you I'm not drunk
do you see :that one-eyed cat coming 
in the door?" 

"Now I know you're drunk," the 
bartender replied, "That cat is going 
out." 

Math Prof: "If there are fifty states 
in the Union, and superheated steam 
equals the distance from Bombay to 
Paris, what is my age?" 

Frosh: "Forty-four, sir." 
Math Prof: "Thafs correct. How 

did you prove it?" . 
Frosh: "I have a brother who 1s 

twenty-two, and he's only half nuts." 
~ 4 4 
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by Paddy Hooligan 

-vilitas et crudus sernper eternam 
~~~~~~~~~~~~~~~~sz 

Report of tardiness to a "0" hour 
Dynamics class: A body in the sack 
tends to remain in the sack. The co
hesive force between the body and 
the sack varies as the square of the 
time the body is in contact with the 
sack. 

A student was perched outside . a 
third story window of the E.E. build
ing. A fellow student made his way 
out to persuade him not to jump. 

"Think of your mother and family." 
"Don't have any." 
"Well, think of your girl friend." 
"She hates me." 
"Life is so beautiful, why would 

you want to end it?" 
"I only got a 93 on my E.E. 31 

test." 
"Jump, you damn curve wrecker." 

4 l:t 4 

Friend: "What is your son going to be 
when he graduates?" 

Father: "An old man." 

"Have you ever been pinched for 
going too fast?" 

"No-but I've been slapped." 
l:t 4 4 

Then there was the C.E. who spent 
all Spring Quarter using his transit 
to run imaginary roads through a 
certain room in Comstock Hall. 

4 4 4 

I serve one purpose in this school 
On which no man can frown. 
I sit quietly in every class, 
And keep the average down. 

4 4 4 

Med student to M.E. who is work
ing on an engine: It looks like it re
jected the carburetor. 

4 ~ 4 

I would like to take this opportunity 
to thank the Rutgers Engineer and 
the Miami Engineer ·for the bulk of 
this month's jokes. If you have com
ments on the quality write them, not 
us. 

( 

~~L 
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If she calls you in her bedroom in 
the middle of the night 

And thru her half-closed eyelids you 
detect a tell tale light, 

If her bosom heaves in tumult like 
the tide upon the ocean 

And her voice is soft and tremulous, 
betraying her emotion; 

If her nostrils dilate wildly with 
each panting, labored breath 

And her luscious body trembles, as 
does one approaching death; 

If she begs you and implores you, 
as she grasps with trembling 
hand 

To alleviate her suffering with a 
pitiful demand . . . 

Buddy, that's asthma! 
(;< (;< (;< 

A virile Texan went to an Alaskan 
bar where he was told there were 
three things he had to do to prove 
himself a man. First, he had to drink 
a fifth of whiskey straight down. Then, 
he had to make love to an Eskimo 
maiden. Third, he had to kill a polar 
bear. He had no trouble with the 
whiskey which he drank straight 
down. He then left the bar and re
turned an hour later, his clothes 
ripped to shreds, his body · badly 
lacerated. 

.. Now," he moaned, "where's the 
Eskimo I have to kill." 

As the drunk Ag.E. staggered up to 
the bar, he spoke to a woman and 
her pet duck who were having a ddnk. 

Drunk: "Boy that sure is a good 
looking pig you have there." 

Woman: .. That's no pig, you idiot, 
that's a duck!" 

Drunk: "I was talking to the duck!" 
(;< ~ lit 

Min.E.: "Do you know what you 
get when you mate a lawyer and an 
ape?" 

Chem.E.: "A retarded ape." 
(;< 4 j) 

A bosom companion sometimes 
turns out to be false friend. 

Aero: "Did you hear what happened 
to the woman who backed into an 
airplane propeller?" 

C.E.: "Why, no! What happened?" 
Aero: "Disaster" 

M.E.: "Does your girl smoke?" 
E.E.: "Almost at times." 

Ad in local paper: "Girl needs job. 
Is willing to struggle if necessary." 

March, 1969 

Econ. Prof: "You boys of today 
want to make too much money. Why, 
do you know what I was getting when 
I got married?" 

Voice from the rear: "No, and I bet 
you didn't either." 

lit ~ (;< 

Every day the guard in a Russian 
work camp checked out the workers 
as they left the grounds to prevent 
stealing. For several days a guard had 
been watching one particular man 
pushing out a wheelbarrow full of 
straw. Every day he examined the 
straw suspiciously but could find 
nothing hidden in it. 

One day, after inspecting the wheel
barrow, he said, "Look, Comrade, 
tomorrow I am being transferred to 
Siberia, I'll never see you again, and 
I promise to keep your secret-what 
in the devil are you stealing?" 

The worker looked around cautious
ly and whispered, "Wheelbarrows." 

§/»lll/0/.IV 

-tfm'b.1/t;uu/cti:o.,l/ -rfto: 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCTION COMPANY, 
1080 Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790-1761 

HOW CAN ENGI

NEERS HELP THE 

STARVING PEOPLE 

OF THE WORLD? 

The answer is very simple. Just do your 
job the best way you know how. By 
solving technical problems, engineers 
become a mighty force in helping solve 
the problems associated with the basic 
needs of man (water, transportation, 
health & sanitation, food, and energy). 

But how do day-to-day engineering 
problems relate to man's need for food? 

Here's how: You may be working in 
chemicals providing fertilizer for better 
crops; you may be designing pumps to 
transport water for irrigation; you may 
be designing pumps to transport water 
for irrigation; you may be working on a 
desalination plant to make salt water 
usable for human needs; you may be 
working on pollution control systems to 
prevent contamination of available 
food; you may be working on more 
efficient transportation systems to carry 
food to unproductive areas. 

These, plus many others, are part of the 
duties you may run into as an engineer. 
And each is as important as the other. 
Each is part of the total effort to make 
the world more livable. 

E-M has played important roles in im
proving the world. And each of our 
engineers has done his part in designing, 
producing, or marketing products which 
are used to alleviate man's burdens. 

Find out how you can become part of 
this industrial team and why your ef
forts are significant in serving the needs 
of man. 

ElECTRIC MACHINERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 
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A 
SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 

An E.E., convinced that he was 
about to die, bought a cemetery plot 
and dug his own grave. That night a 
jackass wandering around in the cem
etery fell into another newly dug 
grave and couldn't get out. The next 
morning, when the man came to in
spect his work, there were several 
caretakers and the old farmer who 
owned the jackass gathered around 
trying to get the animal out of the 
grave. The E.E. asked, "What's that 
critter doing in my grave?" and the 
caretaker replied, "Man, don't you 
know your own hole from an ass in 
the ground." 

A lawyer and an Engineer were 
walking to class together (strange as 
it may seem) when the Engineer 
spotted a coed some distance away. 
Pointing her out to his companion, he 
remarked. "She's a vision of beauty; 
a regular mirage." 

"I get what you mean," the lawyer 
replied, "but you're using the wrong 
word. A mirage is something you can 
see but can't feel." 

"That's her." 
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These Twin City Firms invite you to call them 

TODAY for information and appointment for Inter

view to "Work in a Going Growing Minnesota." 

U of M Graduate 
Norman F. Pod as, 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 

I E ISS 
I 
1111 

IF WE DID, WE'RE SORRY! 

We would like to talk to Y 0 U 
about challenge and opportunity 
with the world's leading appliance 
builder. Call today, 776-8511 or 
write, Forrest Schmid, St. Paul, 
Minnesota 55106. 

St. Paul Division 
850 Arcade St., St. Paul, Minnesota 55106 

OPPORTUNITY 
is the force that drives 

FABRI-TEK. 
Fabri·Tek, a designer and builder 
of memory systems and com
ponents for computers has deve l
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 wi II continue to grow 
because its Corporate Manage· 
ment rea I i zes that the emp I oyees, 
working with an opportunity to 
assert their talents, are the 
company's driving force. 

FABRI-TEK INCORPORATED 
5901 SOUTH COUNTY ROAO 1 S 

MINNEAPOLIS, MINNESOTA 55436 

I Tl 
nsulting Engineeri 

Challenging Profession 
that provides- -

responsibi I ity 
profession a I 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 Bui !ding, 

Minneapolis, Minnesota 554.02 
Phone- 339-4941 -TODAY 
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a growth company. We have an es
tablished record of rapid growth 
and serve a growing market. 

a young company. Electrohydraulic 
servo systems were first applied to 
testing applications less than ten 
years ago. We were one of the first 
companies to do so. Our staff is 
young, yet MTS design engineering 
experience totals almost 100 man
years. 

a high technology company. We incor
porate advanced electronics, hydrau
lics and systems technologies in 
our product. 

an industry leader. We have sup
plied the great majority of electro
hydraulic control systems for test
ing applications to date. 

a systems company. We manufacture 
complete testing systems which 
accomplish a total result, thus 
solving a total or major applica
tion problem for each customer. 

Call 941-3200 
"An Equal Opportunity Employer" 

INTERFACE 

SPOKEN HERE 
TEC designs an.d builds man-machine 
interface equipment to provide the 
vital visual and control communica
tions link between man and machine. 
TEe's indicators, switches, digital 
readouts, electronk keyboards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC' s most significant future growth 
wi II come in the area of compbnents, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call, 
or write: 

Box 6191, County Road 18, I Y2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1100 

March. 1969 

NAPCO INDUSTRIES, INC. 

EE Frosh in hardware store: "Have 
you got any four volt, t\t\70 watt 
bulbs?" 

Clerk: "For what?" 
Frosh: No, two." 
Clerk: "Two what?" 
Frosh: "Yeah." 

~ ~ ~ 

'Til teach you to make love to my 
daughter, young man." 

"I wish you would, sir, I don't 
seem to be making very much head
way." 

Fashion tip from the Log: Girls will 
be wearing the same thing in bras
sieres this year that they wore last 
year. 

How manq 

hats do qou want 

to wear? 

Napco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle: design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPIUNS, MINNESOTA 935-8211 

An engineer of 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 papers was the coded instruc
tions: MIL TDD-41. Not being familiar 
with these designations, the engineer 
looked in his technical journals, but 
was unable to find them. Finally, in 
desperation he placed a long distance 
call to the customer. 

"Would you mind telling me what 
'miltdd-41' means?" he asked. 

"Sure," replied the customer, "It 
means '~~,ke it like the damn drawing 
for once. 
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Find Instant Fame and Fortune, 

Design This Years E-Day Button 

$10 
Cash 

100 
All Par 
Points 

Design must he on a 21;4" circle 

You may use 6 colors 

Any I.T. student may submit 

a design to room 4 Main Eng. 

Deadline: April 1 

A Med student got a job last summer 
as a waiter in one of the resort hotels 
in Northern Minnesota. One morning 
during a medical convention, he was 
waiting on a table of doctors and 
scratching his fanny at the same time. 

"Hemorrhoids?" asked one of the 
doctors. 

The medic replied, "Sorry, sir, no 
substitutions on the regular break
fast." 
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The difference between a married 
man and a bachelor is that when a 
bachelor walks the floor with a babe 
in his arms, he's trying to sober her 
up. 

"What's the matter little boy?" 
"Ma's gone and drowned all the kit

tens." 
«Dear me, that's too bad." 
"Yeah, she promised me I could do it." 
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We have a lot of unequal op
portunities waiting for the 
engineering graduates who can 
make the most of them. 
We're in the business of design 
and production of sophisti
cated shipboard ordnance 
systems for the nation's de
fense. We also manufacture 
and market precision hydraulic 
products for industrial fluid 
transfer and fluid power 
systems. We're part of an in
dustrial complex that ranks in 
Fortune Magazine's "Top 500". 

We discriminate, but only on 
the basis of ability. We hire the 
best men we can find regard
less of race, religion, national 
origin or nearly anything else. 
All things equal, Northern 
Ordnance is unequal. If you 
think you are too, contact Earl 
R. Wigand, 788-8601. 

NORTHERN 
ORDNANCE 
DIVISION 
48th and N.E. Marshall 

® Minneapolis, Minn. 55421 
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(likewise for chemical engineers., electrical engineers, and industrial engineers) 

Seems ridiculous. Maybe it is. But so far we 
have found that the official label guides us to 
those who have shown they can discern a goal 
and not lose their way towards it. 

In general, however, the label does not 
guarantee a uniform product. That's good. 

It is worn by some who have never dipped 
below the five percentile academically, who 
enjoyed doing a paper on the psychodynamic 
roots of Buddhist theology almost as much as 
they enjoyed constructing five different ther
modynamic models of the pulsar phenome
non. That kind of mind can find comparable 
fulfillment in some problems ultimately in-

volving our photographic systems, plastics, or 
fibers. Hard to believe but true. 

The label is also worn by some who had to 
struggle for it because their minds don't work 
the way a professor's mind works. They are 
not unhorsed, however, to learn that some
times a remark passed casually in a washroom 
can accomplish more than a 117-page techni
cal report with 50 references in the bibliog
raphy. 

Hope you will drop us a note telling what 
kind of mind you have. A wrong answer will 
not be held against you. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester, N.Y. 14650 

An equal-opportunity employer offering a 
choice of work either in Rochester, N.Y. or 
in the South. 
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High school students John Magish and John Ripley 
would be the first to agree. 

They're both student members of a "big brother" 
program that Pete sponsors. Each week, they spend 
several hours of their own time helping less advanced 
classmates with their studies. 

Pete is more than a sponsor. He's also a consultant
particularly when they're stumped by the logic of a 
tough "new math" problem. 

But when Pete graduated from Rutgers in 1964, it 
wasn't these youngsters with their homework problems 
that brought him to General Electric. It was the chance 
to help people in industry solve tough technical prob
lems. A career in technical marketing at General Elec
tric gave him the opportunity. 

Today, Pete's an application engineer in steel mill 

drives and automation systems. His ideas on how to 
apply products from many of GE's 160 separate busi
nesses enable his customers to improve the efficiency 
and productivity of their plants. 

Like Pete Drobach, you'll find opportunities at Gen
eral Electric in R&D, design, production or 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 80 1A, 570 Lexington Avenue, New York, N.Y. 
10022. 699-24 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 
[NGl~EERING LIBRARY 
MAIN ENG R o. 

CAMPUS 
4 COPIES 
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Ever since George Westinghouse lit 
up the 1893 Chicago Exposition with 
alternating current (a first), we've 
been shedding a lot of light on 
America. Today, our nuclear power 
plants light many of the world's 
brightest cities. We're working on an 
advanced breeder reactor. Our new 
spherical laser is the most efficient 
of its kind. 

We also get around in the dark. 
Unique Westinghouse Side Look 
Radar gets images through cloud 
cover or through the dark. Our new 
12-lb camera sees in the dark, and 
will relay live pictures from the moon. 
Two Westinghouse sonar systems 
provide images of the ocean floor. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers, construction, oceanog
raphy, urban redevelopment trans
portation, medical science and more. 
Is that any way to run an electrical 
company? 

We think so. If you think so. talk 
with our campus recruiter or write 
Luke Noggle, Westinghouse Educa
tion Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer. 

You can be sure ... if it's Westinghouse 
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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 
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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 publication "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' SOC:IEmrY OF AMEBJ:CA 

Cast-Steel 
r Engineering 

April. 1969 
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We've created a special program to give 
you invaluable experience in all phases 
of manufacturing engineering: product 
processing and costing :techniques; sys· 
:terns analysis and developmen:l:; plant 
equipmen:l: and facili:l:ies layou:l:; design 
of :tools, dies, and gauges; industrial rela
tions; materials handling; shop super
vision; and work measurement. 

You'll be assigned to our manufacturing 
engineering Technical Center in Cleveland, 
Ohio. Here you will receive carefully 
selected project assignments at many dif
ferent Eaton Yale & Towne manufacturing 
plants. 

This program leads direcily :to place
ment a:t one of our division locations in 
45 cities, 17 states, and 18 nations of the 
world. You'll see no end of challenges. We 
produce 3,000 products for all kinds of 
business and industries. 

In addi:l:ion io our special program for 
industrial engineers, we offer mechanical 
and electrical engineers unique oppor
tunities in research, product engineering, 
manufacturing engineering,· and sales 
engineering. 

Check your placement office for an inter
view date or send your resume to Richard 
S. Potter. Director of Management and 
Technical Recruitment. 

EAT Nl 
VALE & I 
TOVVNE 1 

INC. 

100 ERIE VIEW PLAZA • CLEVELANO.OHIO 44114 

MINNESOTA TECHNOLOG 



Editor 

Managing Editor 

Photo Editor 

Arf Director 

Business Manager 

Staff 

Advisors 

April, 1969 

Official Student Publication of the Institute of Technology, University of Minnesota 

Kenneth L. Greer 

Rodger E. Whipple 

Janet M. Schwarz 

Ann L. Polkinghorne 

Joseph H. Sausen 

Steve Anderson 

Pete Blomberg 

DaVIe Buelke 

Cheri Grotewold 

Myron Hanson 

Pete Hovde 

Mike Kantar 

Pat Lamey 

Merry Mason 

Clif Ollila 

Mary Jo Peterka 

Marlin Rekow 

Steven Swanson 

Mike Voegele 

JoAnn Werner 

Sue Wiik 

Bruce Wright 

Paul A. Cartwright 

Clifford I. Haga 

Matthew Stark 

~OVER: The engineers role is to improve society. However, 
m order to improve it is sometimes necessary to destroy. 
Artwork by Cheri Grotewold. 

SPEAKING WITH THE DEAN 6 

LOG LINE 7 

CONSULTING ENGINEERING 
OPPORTUNITIES 9 

AN ENGINEER'S ROLE 
IN SOCIETY . 12 

INTRODUCING 16 

WHAT'S NEW IN SCIENCE 
AND ENGINEERING 20 

MISS APRIL 22 

LOG'S LOG 24 

SPLINTERS 26 

Vol. 49 APRIL, 1969 No.7 

Published monthly, October through May. Second-class postage paid at Min
neapolis, Minnesota. Office: Room 2, Mechanical Engineering Building, Uni
versity of Minnesota, Minneapolis, Minnesota 55455. Telephone: 373-3298. 
Printer: Bruce Publishing Co., 2642 University Avenue, Saint Paul, Minnesota 
55114. Publisher's Representative: ,Littell-Murray-Barnhill, Inc., 369 Lexington 
Avenue, New York, New York 10017 and 737 North Michigan Avenue, Chicago, 
Illinois 60611. Member of the Engineering College Magazines Associated, 
Chairman, Gordon Smith, Oklahoma State University, Stillwater, Oklahoma. 
Subscription rate: $3.00 per year, single copies 50 cents. Advertising rates 
upon request. Any opinions expressed herein are not necessarily those of the 
Institute of Technology or of the University of Minnesota._ Copyright © 1969 
by the Minnesota Technolog Board. All rights reserved. Reproduction in 
whole or part without written permission is prohibited. 

3 



4 

.oo.4T 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 COMPANV 
for help with your next project. 

e OFFSET 

e LETTERPRESS 

RUCE PUBLI HI G CO PA y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 
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The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

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

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

How about you? Do you like a job that involves your interest, and keeps you involved 
till the finish? Are you up to the challenges thrown our way by the aerospace, 

automotive, construction and chemical industries? 

Then write to our Manager of College Relations. And tell him 
you'd like to take a shot at it. The Timken Roller Bearing 

Company, Canton, Ohio 44706. 

An Equal Opportunity Employer. 

I 
®· 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS. 
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It is always gratifying to participate in an enterprise with 
interesting and talented associates. I am not certain that 
students in the Institute of Technology realize the level of 
their own talent and achievement. Therefore, I feel it to be 
one of my responsibilities to remind you of your talents and 
to distribute appropriate accolades. 

The average freshman who entered IT this fall was in the 
top ten per cent of his high school class. He (or she) has per
formed remarkably well in the freshman year. The fail and 
dropout rate has been significantly lower than in previous 
years. The IT freshman student not only performs well in his 
technical courses such as physics and mathematics, but also 
in his liberal education courses as well. According to statis
tics recently assembled by Assistant Dean Cartwright's office, 
only three per cent of our freshmen failed a liberal education 
course in the fall quarter. What is equally revealing is that fifty 
per cent of our freshmen obtained grades of 8 or better in these 
liberal education courses. These freshmen performed partic
ularly well in geography, anthropology, philosophy, and lan
guages. The stereotype of the engineer and scientist as one 
whose talents and interests are narrowly focused is just not 
consistent with the above statistics. 

Another measure of the quality of the IT student body is the 
salaries commanded by our graduates. In 1968, the starting 
salaries of graduates of IT with bachelors' degrees was $778 
per month, which is three per cent above the national average. 
There is one measure of our graduating seniors which is some
what disturbing: an abnormally small number of our students 
continue their education beyond the bachelor's degree. Of 
course, the present draft regulations almost force many of our 
able graduates into the apparently safe haven of an industrial 
job with deferment. If and when the draft regulations are al
tered to allow deferments for graduate education, the percent
age of our graduating seniors entering graduate school should 
increase. Let's hope so. All statistics point to a very talented 
student body with, at present, rather low aspirations. 

MINNESOTA TECHNOLOG 



Down your E-Day cheer with 
~~The ENGINEERS Song .. '' 

Sing to the tune of "The Battle 
Hymn of the Republic." 

Chorus: 

We are, we are, we are, we are 
We are the engineers 
We can, we can, we can, we can 
Drink all of forty beers 
Drink up, drink up, drink up, drink 

up and come along with us 
For we don't give a damn for any man 

that don't give a damn for us 

Godiva was a lady who through Cov
entry did ride 

To show to all the villagers her bare 
and lovely hide 

The most observant man of all, an 
engineer, of course 

Was the only man to notice that 
Godiva rode a horse. 

Chorus. 

"I've come a long, long way," she 
said, "and I would go so far 

With the man who will take me now 
and lead me to a bar" 

The men who took her from her stead 
and stood her to a beer 

Were a bleary eyed surveyor and a 
drunken engineer. 

Chorus. 

My father was a miner from the 
Northern Malamute 

My mother was a mistress from a 
house of ill repute. 

They kicked me out at an early age 
for drinking all their beer 

Sent me to the U of M to be an en
gineer. 

Chorus. 

The army and the navy boys set out 
to have some fun 

Down where the women and the fiery 
liquid nm 

But all they found were empties for 
the engineers had come 

And traded all their instruments for 
gallon jugs of rum. 

Chorus. 

April, 1969 

An artsman and an engineer once 
downed a gallon can 

Said the artsman to the engineer, 
"Outdrink me if you can" 

The artsman had three drinks and 
died, his face was turning green 

But the engineer kept going for it was 
only gasoline. 

Chorus. 

Now Venus is a statue made entirely 
out of stone 

There's not a fig leaf on her, she's as 
naked as a bone 

On noticing her arms were broken, an 
engineer discoursed 

"She's a busted chunk of concrete and 
she should be reinforced". 

Chorus. 

Now Caesar went to Egypt at the 
age of 53 

But Cleopatra's blood was warm; her 
heart was young and free 

And every night when Julius said 
goodnight at three o'clock 

There was a Roman engineer waiting 
around the block. 

Chorus. 

A maiden and an engineer were sit
ting in the park 

The engineer was busy doing research 
after dark 

His scientific method was a marvel 
to observe 

While his right hand wrote the figures 
his left hand traced the curves. 

Chorus. 

Sir Francis Drake and all his ships set 
out for Calais Bay 

They heard that the Spanish rum fleet 
was heading out that way 

But the engineer had beat them by a 
night and half a day 

And though as drunk as hooligans, 
you could still hear them say. 

Chorus. 

Hey guys; is your nineteen credit 
spring quarter getting you down? 
How about a vacation? Yes, the an
nual. spring quarter vacation for en
gineers and scientists is upon us. The 
annual LT. Week and Engineer's 
Day is coming. However, this vaca
tion should not be taken as a literal 
vacation. The purpose of I. T. Week 
is not to provide "extra sack time." 
Many people have been working hard 
throughout the year to create new 
ways to give everyone the opportunity 
to participate. And how can you par
ticipate? By entering and sponsming 
teams in the tournaments. Come on 
out and watch the blood thirsty LT. 
organizations compete for All-Par 
points. We understand that the LT. 
girls are getting up a softball team. 
It might be quite interesting to watch 
a team of guys lose gracefully. 

Another way of participating is to 
spectate at the First annual home
made car race. The race will be held 
on E-Day, May 9, immediately fol
lowing the parade. The "race track" 
is Church Street, and with the prom
ised three entries, it should prove to 
be quite a show. Also on E-Day a 
new Queen Colleen and a new St. Pat 
will be crowned. And of course the 
traditional E-Day picnic will follow. 
These activities will happen in the 
Engineering courtyard. 

One of the last things to happen on 
E-Day, also the newest event will be 
the First Annual Engineers' Auto
mobile Rally. Scheduled to start at 
2:00 P.M. on E-Day the rally will be 
about two hours long, and will offer 
a first prize of $25.00. The starting 
point is yet to be determined. The 
last event of E-Day is the traditional 
Brawl, the official E-Day dance. This 
year the affair will feature a rock band 
playing at an outdoor location (weath
er permitting). There are some rumors 
circulating that it will be held on the 
Northrup Plaza. A small admission 
may be charged, but it will probably 
be a rather insignificant amount. 

All these activities are in addition 
to the open house displays and con
vocations. So there it is, guys. The 
only thing yet needed is your partici
pation. [] 
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We have a lot of unequal op
portunities waiting for the 
engineering graduates who can 
make the most of them. 
We're in the business of design 
and production of sophisti
cated shipboard ordnance 
systems for the nation's de
fense. We also manufacture 
and market precision hydraulic 
products for industrial fluid 
transfer and fluid power 
systems. We're part of an in
dustrial complex that ranks in 
Fortune Magazine's "Top 500". 
We discriminate, but only on 
the basis of ability. We hire the 
best men we can find regard
less of race, religion, national 
origin or nearly anything else. 
All things equal, Northern 
Ordnance is unequal. If you 
think you are too, contact Earl 
R. Wigand, 788-8601. 

NORTHERN 
ORDNANCE 
DIVISION 
48th and N.E. Marshall 

® Minneapolis, Minn. 55421 

a growth aompany. We have an es
tablished record of rapid growth 
and serve a growing market. 

a young aompany. Electrohydraulic 
servo systems \'/ere first applied to 
testing applications less than ten 
years ago. We were one of the first 
companies to do so. Our staff is 
young, yet MTS design engineering 
experience totals almost 100 man
years. 

a high teahnology aompany. We incor
porate advanced electronics, hydrau
lics and systems technologies in 
our product. 

an industry leader. We have sup
plied the great majority of electro
hydraulic control systems for test
ing applications to date. 

a systems aompany. We manufacture 
complete testing systems which 
accomplish a total result, thus 
solving a total or major applica
tion problem for each customer. 

Call 941-3200 
11An Equal Opportunity Employer" 

NAPCO INDUSTRIES, INC. 

FOR 

A 

SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 

How manl:J 

hats do -qou want 

to wear? 

Napco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-specialized staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle: design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211! 
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consulting engineer is a regis
tered, professional engineer engaged 
in private practice who performs en
gineering services on a fee basis. 

He has no commercial affiliation 
with manufacturers, suppliers, or con
tractors and is thoroughly trained and 
experienced in the application of 
scientific principles to the solution on 
engineering and economic problems. 

He serves private, government, in
dustrial and commercial clients in a 
variety of ways, ranging from brief 
consultation to the complete planning, 
design, and supervision of major en
gineering projects. 

The official organization which 
represents virtually all professional 
consulting engineers in Minnesota is 
the Minnesota Association of Consult
ing Engineers. The objectives of the 
MACE are 1.) to foster harmony 
throughout the engineering profes
sion, 2.) to promote the professional 
and economic welfare of its members, 
3.) to maintain professional standards 
as outlined in the Code of Ethics em
bodied in the rules and regulations of 
the Minnesota State Board of Registra
tion for Architects, Engineers and 
Land Surveyors, 4.) to advance the 
value of the consulting engineer to 
the public at large and 5.) to act as a 
clearing house for the dissemination 
of information to its member firms. 

So much for the formal definitions 
and objectives. In order to get a clear 
picture of just what the Minnesota 
Association of Consulting Engineers 
and the consulting engineers do, the 
Technolog interviewed Mr. Earl 
Oxley, Executive Secretary of the 
Minnesota Association of Consulting 
Engineers, and Mr. Douglas Wolf
angle, a consulting electrical engineer 
for Ellerbe Architects and a 1949 
graduate of I.T. The following is a 
summary of that interview. 
TECHNOLOG: What exactly are con-

sulting engineering firms and what 
is a consulting engineer? 

April. 1969 
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MR. OXLEY: A consulting engineer
ing firm is actually a firm that is in 
private practice-they don't manu
facture a product but actually sell 
their services to the public. 

MR. WOLFANGLE: A consulting en
gineer is generally a registered, pro
fessional engineer. Today it is be
coming more and more common 
that the easiest way to become 
registered in any of the 50 states is 
through education. Every under
graduate, as he gets to his senior 
year, takes parts one and two of the 
state registration examination if he 
elects to . do so. If he passes these 
two at this stage of the game then 
he can work for four years in any 
of the specialties he wishes to work 
in, after which he has a reexamina-· 
tion, oral and written, in parts three 
and four of the registration exam. 
Upon passing these exams he may 
then represent himself to the public 
as a consulting engineer. The regis
tration laws are a protection to the 
public so that there are well-quali
fied people practicing before the 
public. Most of the engineers em
ployed by our office are involved in 
some way or another with building 
design. This is just a fragment of 
the work done by consulting en
gineers. Yet our office has civil en
gineers that are developing sight 
plans or master plans for a client, 
we have structural engineers that 
are designing the structural frame
work of the building who are work
ing with our architects, mechanical 
engineers who are designing the 
heating, air-conditioning, and venti
lating systems and special piping 
systems for various industries. We 
have electrical engineers designing 
lighting and power supply systems, 
transmission lines, substations, etc. 
So all the specialties you find rep
resented in industry you find also in 
private practice. 

MR. WOLFANGLE: The consulting 
engineer, as a licensed professional, 
like a doctor or an attorney, prac
tices his profession in his specialty, 
whatever it might be. It is really the 
only area of engineering where an 
engineer is a professional. If s the 
only area, in fact, where a young 
fellow, if he is interested in owning 
his own practice, may do so. He 
starts with a firm, for instance, 
where he may be involved in bridge 
design or highway design, and after 
he is with them for four years prior 
to his registration, he might decide 
after another two years that "I 
know this business well enough ... 
I want to go into business for my
self," and he opens his own office, 
with all the attendant headaches of 
heading a business and running a 
professional practice. He will prob
ably hire people to do drawing 
work and write specifications, ex
perts in the fields in which he wishes 
to practice. 

TECHNOLOG: What is the pay scale 
for the consulting engineer as com
pared to that of industry-employed 
engineers? 

MR. WOLFANGLE: For the man 
who has his own office, his remune
ration is entirely a function of his 
skill and energy to get work. He 
can't advertise-just as a doctor or 
attorney, by the nature of their pro
fession cannot advertise. Our office, 
for example, has a reputation for 
hospital design~we do not need to 
solicit work, people come to us, be
cause they know we know how to 
solve hospital building problems. 
Getting back to salaries, we have 
realized, especially in the past five 
years, that if we are going to get 
highly qualified graduate engineers 
into our offices, we are going to 
have to compete with the pay scales 
offered by industry. Consulting en
gineering is not merely a job, but 
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rather it is a unique opportunity 
for the man who wishes to start and 
run his own business. Last year, the 
pay scales for a starting engineer 
was something like $8400-$8600 a 
year-that's what we paid in order 
to get the people we need. It's not 
unusual for an owner of a firm to be 
making anywhere from $25,000-
$50,000 a year. $25,000 a year for 
a consulting engineer is not an un
usual thing. It depends largely upon 
the individual engineer-is he ag
gressive, does he want his own busi
ness and so forth. 

TECHNOLOG: What precisely is the 
Minnesota Association of Consulting 
Engineers? 

MR. OXLEY: The Minnesota Associa
tion of Consulting Engineers is just 
that, an association made up of 
engineers who specialize in consult
ing work. We are the only organiza
tion in the state of Minnesota that 
has a voice in the state legislature 
representing the consulting engi
neers. They are banded together in 
order to reach a common goal of 
understanding among the consult
ing engineers. We also publish a 
suggested fee schedule. All the 
firms in the association go by a sug
gested fee schedule for the work 
that they perform. It is, therefore, 
not a competitive or bidding market. 

TECHNOLOG: What could a gradu
ating engineer expect if he were to 
work for a consulting engineering 
firm? 

MR. WOLF ANGLE: Coinciding with 
your coming to our office, there 
would be a particular project, let's 
say a commercial building structure. 
During the first year with our of
fice we would try to familiarize you 
as quickly as possible with all of the 
facets of the particular work. One 
of the main problems of new people 
is learning the basic language of 
our effort-i.e. production drawing. 
You must be in a position, in a rela
tively short time, of supervising 
technicians. Therefore, you must be 
able to do all of their tasks your
self. So in this period of a years 
familiarization time you'd be given 
specific design problems, problems 
which you have never encountered 
in. your college classes. You'd be 
taught how, at the beginning of a 
project, an engineer is able to 
evaluate the project in te1ms of pre
liminary design information. What 
are the.basic dollars about which we 
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are talking in order that the archi
tect's budget figure going to the 
client can include the necessary ele
ments of the design? You'd be given 
an overall picture of drawing, speci
fication writing, of the construction 
process itself, training in the specific 
disciplines our firm. is involved in. 
Basically, the starting engineer 
must establish himself firmly in the 
language and methods of the firm 
for which he is working. 

TECHNOLOG: What type of engi
neers can be found in the Minnesota 
Association of Consulting Engi
neers? 

MR. OXLEY: There is virtually the 
same amount of demand in all fields 
of engineering. In Minnesota, the 
big fields of the consultants are pri
marily the civils, the structurals, 
the mechanicals, the electricals, and 
the soil engineers. Those are the 
prime ones. 

TECHNOLOG: Is it very difficult to 
start your own firm? 

MR. WOLF ANGLE: Sure. Here's how 
it normally takes place. We have 
a fellow in our Minneapolis office 
who after eight years in our office 
decided that he wanted to go into 
business for himself. He started pre
paring himself maybe four or five 
months before the time he decided 
to leave by beginning to line up 
some clients, because now he was 
not only going to be a design mech
anical engineer, he had to feed his 
family, etc. by getting work for 
himself. So, surreptitiously, he 
worked out arrangements with 
some small architectural firms and 
now this fellow is shopping work 
out, because he was a good enough 
organizer in getting these jobs that 
he had more than he could take care 
of. Now he's having people in other 
offices help him! So he's got a start. 
But it's a big struggle. A fellow 
should have, in order to get in
volved, a minimum of what he con
siders to be one year's normal in
come put away before he starts. 

MR. OXLEY: Most architects and 
engineers that own their own firm 
will tell you that in their past his
tory, they originally worked for 
some big firm. They had to train 
under somebody. The engineer first 
earns his reputation with some firm
ly established, reputable consulting 
firm and then, on this basis, goes out 
on his own. This is also how they 
get to meet clients. 

MR. WOLFANGLE: Each time one 
of these fellows leaves a firm, we're 
really sorry to see them go, because 
these fellows are the good engi
neers. That's why they were what 
they were. You find this kind of a 
person in engineering in the con
sulting profession where you don't 
find him other places. You find more 
of our fellows who have to work by 
themselves, they have to shape their 
own destiny and this is one place 
you can do it without a board of 
directors. When you've gotten to 
the point when you think you know 
the business, and you'd like to deal 
with your clients, and you've got a 
year's salary put away; you strike 
out on your own. 

Consulting engineering is the only 
field of engineering in which regis
tration is important. Anyone who 
gets involved with a consulting firm, 
if he's going to do anything at all, 
must get his registration. It's as 
important as medical exams are to a 
doctor, because it's our license to 
practice before the public. We're 
the only engineers that practice be
fore the public. 

MR. OXLEY: When you think of the 
multitude of engineers that gradu
ate out of this school, most of them 
never become registered. It doesn't 
mean anything to them. They lose 
their identity. Every so often I get 
a call from an electrical engineer 
who is working for one of the big 
companies. Now he thinks he's 
nothing but a high-paid technician. 
He's lost his identity as an engineer 
because he's working on the same 
old project, like one fellow de
scribed it to me, "I'm just putting 
two wires together, any technician 
could do the work I'm doing, yet 
I'm a graduate electrical engineer." 

MR. WOLFANGLE: They never are 
encouraged to get their registration, 
which means professional status. 
We're in a profession, if we want to 
make it that, but the public will not 
accord us professional status unless 
we feel it has some merit. 

TECHNOLOG: What experiences 
should one have before he starts 
out on his own? 

MR. WOLFANGLE: We've had fel
lows leave our office the day after 
they get their registration, four 
years after they finish college. The 

(Continued on page 13) 
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. And if you hit the floorboard it'll do 600 1nilcs an hour. 
Almost as fast as your voice can reach son1eonc sittin?; in the 
sa1ne room. It takes more than a nice sense of balance and a 
healthy ego to fly one. It takes algebra, geon1etry, physics, con11non sense, 
and 1nany other skills. Unless you've got son1ething really great 
lined up, it 1night be worth your tixne 
to hang around aN a val Air base some 
weekend and watch the action. 
ll' s yo u T co u nl ry. 

Its an educationE& 



n ineer's ole in ociety 
This article is taken from a speech titled "the Urban Crisis and You" 

which was presented by H. R. Ball at the Big Ten Engineering Conference 
at the University of Michigan on October 19, 1968. Mr. Ball is a registered 
Professional Engineer, and is presently Director of Corporate Planning 
for the Whirlpool Corporation in St. Joseph, Michigan. 

VERY PROFESSIONAL ENGI
NEER, regardless of branch and spe
cialty, has an obligation to his pro
fession. He owes a measure of support 
to the organized effort which seeks to 
raise the standards of the profession 
and hence brings about a greater mea
sure of respect for its services to man
kind. Today' s engineer must become 
socially aware- "people oriented"
and set about helping to cure those 
very ills we and our predecessors 
helped to create. It is the engineer's 
responsibility to do so, for without his 
particular talents and capabilities, the 
job just won't get done. 

He can provide food and shelter in 
abundance. He can restore purity to 
our air and water, heal the blight of 
our cities, untangle the snarl of traffic, 
harness our rivers, reap harvest from 
the oceans, husband our resources, 
and develop power from the sun and 
atom. He can control floods, minimize 
the danger from storms and earth
quakes, and eventually control the 
weather. He can perform new miracles 
in the field of medicine, communica
tion and transportation, and develop a 
continuous stream of marvelous fabrics 
and household appliances. 

the professional role 

However, if the engineer is to play 
a truly professional role in a society 
that is greater rather than merely 
affiuent, he must contribute more than 
technical brilliance, more even than 
technical brilliance guided by taste 
and sensitivity. He must help shape 
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public philosophy, he must participate 
in public discourse, and he must help 
conquer dissatisfaction. 

the engineer's skills 

The engineer, with his special skills, 
the understanding of technology, the 
ability to plan and to solve complex 
problems, the unique training that 
permits him to develop total working 
systems out of many seemingly unre
lated pairs, is essential to the con
tinued progress of this nation. 

Take a brief look at the major prob
lem areas within the scope of today's 
Urban Crisis, solutions to which will 
require the particular talents of the 
professional engineer. 

There is much talk these days of 
the contributions each of us must 
make on our own time. These are es
sential and the opportunities for the 
engineer in this area are many. 

housing 

Looking at housing, our system in
cludes community planning, zoning 
codes, inspection, replacement, reha
bilitation, and modern low cost hous
ing and financing. 

The present system is out of bal
ance. There are too many areas of de
plorable housing in our wealthy nation 
and housing is a massive complex 
problem. There are a few simple 
things that are universally necessary. 
vVe must have decent housing codes 
and ordinances and strong provisions 

for enforcing them. We must take the 
profit out of slum and substandard 
housing for the unscrupulous landlord. 
VV e must embark on long range plan
ning. When you break down a three 
family occupancy into one, there's got 
to be a place for the other two. It 
isn't sufficient to clear a slum area and 
have no place for the people to go. 

There are many areas of engineer
ing which relate to housing such as 
community management and city en
gineers, consulting firms, material 
complexes, housing manufacturing, 
government and education. 

Within any of these areas you will 
find a challenge, where you can, on 
the job, be involved and can be mak
ing a contribution to solving one of 
society's greatest problems. 

transportation 
A second factor in the Urban Crisis 

is transportation. There is less transit 
riding in the United States today than 
there was in 1907, although the popu
lation has doubled in the last 40 years 
and most of it is concentrated in 
urban centers. 

Congressmen and others have been 
warning us for years that the nation 
faces a transportation "crisis" if it 
doesn't develop realistic plans for mass 
transit systems, not only within cities, 
but between them. It is evident the 
crisis will not take the form of a sud
den calamity but rather by a gradual 
slowdown in mobility caused by ever
increasing congestion. Freeways no 
longer are the answer to increasing 
population. Nor are jet airliners a so-
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"Every professional engineer 

has an obligation to his profes-

sion." 

lution for any but cross-continent or 
transoceanic traffic. 

In any realistic yardstick, especially 
economic, mass transit rail systems are 
keys to urban mobility. But there is 
still no workable plan on the drawing 
boards beyond initial pilot projects. 
Areas which will require actions are 
integrated transportation systems and 
concepts, automobile transportation 
and controls, rail and other land trans
portation systems and controls, and 
short haul transportation systems. 

Electronics and aerospace technol
ogy is viewed by many as the base 
from which to create the new systems 
and equipment that must be devel
oped to keep the U. S. from grinding 
to a frustrating crawl. Your on-the-job 
opportunities are great in the field of 
transportation, including opportunities 
in government, private practice, and 
industry control systems. 

pollution 
One more area should be examined 

-pollution. Pollution covers water, 
air, noise, and thermal problems, and 
it is classified by some as our biggest 
crisis. 

It's no surprise then to learn as we 
study man and his environment that 
man's fuh1re depends on his ability to 
keep in balance the forces of his own 
technological society. 

How can you contribute? We don't 
have a "satisfactory" balanced pro
gram to solve our pollution problems. 
You can pick your area of challenge~ 
water, air, noise, and so on. 

Closely related to pollution is trash 

and waste disposal. As the total waste 
handled increased from the present 
150 million tons to more than 200 mil
lion tons by 1980, costs could rise to 
six billion dollars a year for refuse dis
posal or higher if expected improve
ments in equipment and ·techniques 
are not forthcoming. 

Such changes can and will occur, 
spurred partly by growing government 
research programs and regulations, 
and by public concern as pollution 
and disposal ·costs grow. But must we 
engineers wait for public pressure to 
solve a society problem? 

your contribution 
As an engineer, you will be unique

ly qualified to make meaningful con
tributions to society, both on and off 
the job, no matter which of the four 
traditional channels of engineering 
application you choose-private prac
tice, government, education, or indus
try. 

The business of the engineer will 
always be to engineer. The future of 
our country will, to a considerable de
gree, be determined by how, what, 
and for whom we engineer. 

Regardless of your field and your 
particular specialty within that field 
the results will ultimately affect 
people. 

A factory may be the most efficient 
ever designed, but if its wastes pollute 
the water nearby, or the air above, it 
cannot be considered a properly de
signed facility. 

Similarly, if your professional career 
flourishes while your community lan
guishes for want of the professional 
guidance you can provide as a con
cerned citizen, then yours cannot be 
considered a properly designed career. 

Hopefully, historians will look back 
upon these years as the time when 
professional engineers decided that 
they too, had a stake in the future of 
our society, a future badly in need of 
some good engineering. I] 

on suiting 
(Continued from page 10) 

fellow I'm thinking of worked for 
us for four years, he became eligible 
for his registration exams, he passed 
them, and he left to open his own 
office. The point is that he has to 
work for himself. He shapes his 
own destiny. If he doesn't want to 
work this month, he doesn't. 

TECHNOLOG: Is the field of con-

suiting engineering growing as fast 
as engineering outside the consult
ing field? 

MR. WOLFANGLE: I would say that 
there are not five firms out of our 
60 some firms in the Minnesota 
Association of Consulting Engineers 
that couldn't hire men right now, 
and the shortage is getting worse 
and worse. 

MR. OXLEY: And I don't know of 
any firm right today that is crying 
for business . . . they're so tre
mendously busy. All the suburbs 
around the Twin Cities hire consult
ing engineers for their suburban 
work. 

MR. WOLFANGLE: A consulting 
engineer is much more flexible, for 
it is almost always cheaper, in the 
long run, for a corporation or gov
ernment agency to hire a consulting 
engineer than to develop its own 
inhouse capability. The advantage 
of hiring someone is that if you 
don't like his work, you just fire 
him and get someone else. So your 
livelihood as a consulting engineer 
depends upon your production. 
Often, small firms and communities 
pay an engineer a retainer just as 
with an attorney, for any engineer
ing work they might have to do. 

The message we wish to get 
across to young fellows leaving col
lege is that there is an area of en
gineering practice in the private 
sector that we call consulting en
gineering work. It is a very reward
ing and a very challenging part of 
the profession. You're not part of a 
union-you're paid on recognition 
of things that you do and are 
encouraged to continue progressing. 
A consulting engineer is more than 
just an engineer. Consulting engi
neering involves client contact, con
tact with the utility industries and 
negotiations between the project 
engineers and architects, etc. 

So, engineers, if you're looking 
for a challenging and profitable fu
ture in engineering, you might in
vestigate the opportunities available 
in the field of consulting engineer
ing. If you would like more infor
mation concerning consulting en
gineering and the Minnesota As
sociation of Consulting Engineers, 
just call or write Mr. Earl G. Oxley, 
Executive Secretary, Minnesota As
sociation of Consulting Engineers, 
3033 Excelsior Blvd., Minneapolis, 
Minnesota 55416, 922-9696. I] 
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"These old fishing boats have had it. We need more float
ing factories, taking the haul from dozens of trawlers, 
processing it on board, into frozen fish fillets, canned 
fish, fish oil, fish flour. This takes materials that can sur-. 
vive the sea." 

"Take Lockheed's Deep Quest. Nickel maraging steel 
from our research, enabled it to dive to a record depth of 
8,310 feet. Whether you start with steel or copper, nickel 
adds properties that make it work-strength, toughness, 
resistance to corrosion~" ' 

"Drinking water? In desalting the sea, the name 
of the game is heat transfer. You need a con
ductor, so you need a metal. But you need one 
that will stand up to saltwater corrosion. Cop
per-nickels helped make multi-million-gallon-a
_day ~lants practical.~' 



Art Tuthill of International Nickel talks 
about working the sea-and the role of metallurgy 
in solving population problems., 

"With a world 'population of roughly three billion, one billion are under
fed," says Tuthill. "Yet in the sea there's enough protein for thirty 
billion. But harvesting it takes more than the will. It takes hardware." 

Tuthill covers the marine industry-shipbuilding, ocean engineer-. 
~ing, water desalting. He talks like an ecologist, an economist, an engi
.neer. He's a materials expert, on call for any problem in his field. 

"And," he says, "we need more from the sea than you can get with 
a net. Our demand not only for food, but water, and minerals, is growing 
relentlessly. It takes machines the sea can't destroy. 

"One of the primary products of the Nickel company is factual 
data on performance of materials, their fabricability, their life-cycle 
economics. We stand with one foot in the laboratory, one in the applica~, 
tion. Our aim is to make things happen." 

Nickel helps other metals stand up to heat, cold, impact, pressure,r 
abrasion, as well as corrosion. Nickel alloys help advance engineering in 
vital fields- power, electronics, transportation, aerospace, chemicals,. 
as well as the marine sciences. 

We're doing everything we can to produce more nickel. Searching the 
world-Indonesia, Australia, Guatemala, Canada. We've found ways to 
extract nickel from ores thought too poor to mine a few years ago. 

We count our blessings and respect our surroundings. From nickel ores 
we also recover platinum, palladium, and twelve other commercially 
useful elements. We make iron pellets for steel. Smoke in our stacks is 
converted to chemicals for still other industries. And on sand left from 
processing ore, we grow meadows of hay to control dust storms. 

We are 32,500 people in 18 countries-miners, market builders, re-· 
searchers. We work at the whole job-from geodesy to agronomy, metal-.1 
lurgy to economics, theory to practice. We bring new opportunities to 
underdeveloped lands, new payrolls, new tax income. 

,Nickel in the ground is useless. We put it to work. 

I I 
The International Nickel Company, Inc., New York, N.Y. • International Nickel Limited, London, England. 

!he International Nickel Company of Canada, Limited, Toronto, Ontario · 



intr ducing ... 
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HE ENGINEERING LIBRARY is located in 
the basement, main floor, and balcony of the north 
wing of Main Engineering. It consists of approxi
mately 55,000 books and bound periodicals in the 
fields of engineering and applied mathematics. 

The key to the library's holdings is the card 
catalog on the main floor where most books are 
listed alphabetically by author and title. Bound 
periodicals are arranged alphabetically in the bal
cony and basement. Both floors are equipped 
with «revolving finding lists" which list the available 
periodicals alphabetically by title and show their 
location. 

Reserve books and those in constant demand are 
shelved behind the circulation desk. A complete list 
of these books may be obtained from the librarian. 
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Other materials on reserve are E.I.T. exams and 
several files on different codes and specifications. 
The reserve books include handbooks of compiled 
technical information on specific subjects, such as 
the Handbook of Chemistry and Physics and Ma
chinery's Handbook. 

The main floor shelves contain indexes and ab
stracts ( see map) to help the reader find articles 
on specific subjects in periodicals and other sources. 
These indexes and abstracts list the articles by 
date, volume number, and title of the periodical. 
The indexes include: 

Applied Mechanics Reviews An abstract jour
nal which gives critical reviews of the world 
literature in applied mechanics. 
Applied Science, and Technology Includes 
books, pamphlets, public documents, and periodi
cal articles from 1913 to the present. It is espe
cially strong in the fields of business and applied 
science and indexes a few foreign journals. 
Engineering Index Gives abstracts of articles 
appearing in engineering magazines, govern
ment documents, society transactions, and engi
neering college bulletins since 1884. 
Physics Abstra.ct This is a British publication 
and lists abstracts from many foreign publications 
since 1898. 
Electrical Engineering Abstracts Same as the 
above. 

(Continued on page 18) 

Balcony view of main floor 8tudy space with 
reserve books on the left and the card catalogue 
on the right. 
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General floor plan 
showing space 
allotments for 
library resources. 
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International Aerospace Abstracts Indexes bib
liographies, articles, special bibliographies, etc. 
U.S. NASA Scientific and Tedmical Aerospac-e 
Reports Abstracts and other aerospace litera
ture of interest to NASA contract holders. 
Although more than half of the books and peri-

odicals borrowed from the Engineering Library are 
borrowed by faculty and graduate students, the li
brarians have tried to make the undergraduate 
feel that he is important as any other patron using 
the library. 

Because of the respect with which the students 
have treated the library and its collection, it has 
been possible to avoid the turnstiles and checking 
of brief cases as is done in Wilson Library and 

Basement desk showiug manufac
turers catalogs and current periodi
cals. 
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Main circulation desk with "revolv
ing finding file" for listings and lo
cations of periodicals and fournals. 

Diehl Hall Library. Efforts have been made to 
keep the advantages of a large library with a good 
collection and a smaller library where strict rules 
do not need to be applied. 

Expansion plans for a new IT complex (Tech
oolog, December) include a new library currently 
scheduled for the tenth year of building. With the 
present legislative trend of fini:mcial cutbacks for 
education, this time scale appears premature. Both 
the library administration and the Library Faculty 
Committee have stressed the need for expansion 
of current facilities and a new library before 1978. 
Student and faculty interest and concern could do 
a great deal to help the situation. [] 
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like, we'll ask a graduating engineer: 
"What opportunities do you think an engineer has 
if he works for the telephone company?" 

And, zap-we get a blackout! 
Well, we think the company responsible for 

engineering innovations such as the transistor, radio 
astronomy, high fidelity and stereo recording, 
magnetic tape, synthetic crystals, negative feedback, 
sound motion pictures, microwave relay, electronic 
switching, the solar battery and telstar deserves a 
consideration that's strong and clear. 

When the Bell System recruiting team comes 
to your campus, be sure to talk to them. Or ask your 
Placement Director for the name of the Bell System 
recruiter at the local Bell Telephone Company, 
an equal opportunity employer. 

We'll turn you on. 



t' 
Edited by Mike Voegele 

water jet 
gunboats 

Heavily-armed and heavily 
armored prototype Assault Sup
port Patrol Boat ( ASPB), de
signed and built by Sikorsky Air
craft for the U. S. Navy, is now 
undergoing builder's trials in 
Long Island Sound. The boat's 
planing hull is constructed of 
fiber glass. It is propelled by 
three waterjet pumps built by 
the Buehler Corporation. The 
pumps are powered by ST6 gas 
turbine engines produced by 
United Aircraft of Canada 
Limited. Use of waterjets elimi
nates need for propellers and 
rudders, enabling boat to op
erate with shallow draft. 

BOOKS BOOKS 

in science and engineering 

BOOKS BOOI<S BOOI<S BOOKS 

WE HAVE ALL SIZES AND KINDS TO FIT YOUR NEEDS 

I 
, 
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April, 1969 

737's go to gravel 

The Boeing Company has obtained U.S. Federal 
Aviation Administration certification to operate the 
Boeing 737 twinjet commercial airliner out of un
paved or gravel runways. Certification followed re
search, design, development and proving flights. 

Eight items are included in the unimproved field 
kit, as stipulated by the FAA. They include a vortex 
dissipator, a gravel deflection "ski" on the nose wheel, 
deflectors between the main landing gear wheels, and 
protective shields over hydraulic tubing on the main 
landing gear leading edge. Also included are a fiber
glass reinforcement of the lower inboard flap surfaces, 
the application of a teflon-base paint on the underside 
of the fuselage and wings, installation of a higher
strength DME (Distance Measuring Equipment) 
antenna and substitution of a retractable rotating 
beacon on the lower fuselage to prevent breakage. 

The major item in the package is the vortex dis
sipator, a stubby hollow boom protruding slightly 
from under each engine's lower leading edge. The 
boom is capped by a plug containing downward
facing orifices. Pressurized air from the engines is 
forced through the orifices at the ground in front of 
the engine. The air blast destroys any ground-level 
vortex-or air current-which could lift small bits of 
gravel from the runway into the engine. 

The deflection "ski" on the nose wheel, and the 
deflectors between the main gear wheels, both serve 
to hold down pieces of gravel stirred up by the air
craft wheels. The shields over the main landing gear 
struts prevent damage to the important hydraulic 
lines. The reinforced covering on the flaps and under
side painting protect those areas. 
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pril showers bring not only May flowers but also 
Sharon Nye as Miss April. Because Sharon is equally 
interested in fashion as well as traveling she's having a 
hard time chasing between becoming a fashion buyer or 
an airline hostess. In the meantime, when not pondering 
her future, Sharon is a sophomore at Metropolitan Junior 
College. She's a real summer sports enthusiast too! 
Tennis and water skiing have top priority this summer. 
Like everyone else she can't wait for summer to come, but 
with a bright smile like hers around who cares if it rains 
in April? 

April, 1969 23 
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banan -e in b st n 
Winthrop Hammer Crime Reporter 

There has been a lot of flap about marijuana use on 
the West Bank, but little attention has been directed 
toward the real local criminals: the Banana Fiends. 
To get the inside dope on these degenerates, I inter
viewed Minneapolis' answer to Ralph Nader (none 
other than Dr. Morris Barnacle, Chiropractor). 

From our offices below the Seedy Theatre, it is 
only a short walk to "The Joint," the good doctor's 
chiropractic clinic. 

As I entered, Morris shook my hand and gave me a 
pat on the back. "I thought I noticed a slipped disc," 
he said, sounding like a broken record. 

1 pressured him into telling me all he knew about 
the Banana Fiends and their leader, Billiam Good
fellow. Morris reluctantly agreed as he arose from the 
floor. 

As it turns out, Mr. Goodfellow is a northern Min
nesota transplant (from the heart of the Iron Range) 
who became an auricle of Banana Fiendom. 

Dr. Barnacle has been fighting for years to have a 
bill introduced in the legislature to establish a bounty 
on Banana Fiends. 

11 1 worry about my daughter. I'd sooner have her 
de-flowered by a hippie than to have her become one 
of those Banana Fiends," the Doctor said. 

I looked down at Cedar Avenue through his stain
glass window of Johnny Appleseed, and I could not 
but admire his honesty. 

"These crack-pot Banana Fiends keep trying to 
intimidate me with warnings that the Great Spider, 
their Tarantula God, will reek his vengeance upon me. 
They can't scare me with that non-sense!" 

I left his office after a brief spine alignment. I was 
the last to see him alive, unless you count that eight
legged guy who walked with a stoop. The police have 
a warrant out on him as a material witness. 

back fr m the fr nt 
Ralph Groop Ace War Correspondent 

Around the Sixteenth Century, there occurred a 
change which would greatly affect the subsequent 
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history of Europe. The formerly peace-loving inhabi
tants of Eastern Poland and the Ukrainian Steppes, the 
Hassocks, became tired of being used as a boot rest 
for invading hoardes such as the Sandals. 

The Hassocks arose against their oppressors to 
form a fearsome cavalry band-putting out two smash 
hits per month. They soon began to expand territorially 
with the aid of the traitorous Dupes and Dupchesses 
of Central Europe. If discovered, these Hassock 
Quislings would be boiled in oil (or in melted cheese 
-thus giving rise to the term, "Personna au Gratin"). 

Chief among the leaders of this ring was Taras 
Bilbo. He succeeded in getting an alliance with a 
tribe in North Africa, the Cartilaginians. These people 
from Cartilage had a bone to pick with the Italians 
going all the way back to the Roman Empire. 

The Cartilaginians hired an English mercenary 
named Towne to direct their army. Thus it was that 
Towne and Taras joined forces and marched on Rome. 

Pope Innocent XXIV, nobody's fool, quickly sued 
for peace and was awarded $200,000 by the court. 

The former allies soon fell to fighting with each 
other, and, in the end, only the Pope and his meager 
army were left. 

As Dr. Guillotine used to say, 11 lf you can keep your 
head, while all around you they are losing theirs, then, 
my son, you are shorter than the mower blade." 

th h at of th knight 
In the days when Knighthood was in flour, and the 

Crusades had not yet discovered the secrets of the 
mysterious Yeast; one name stood above them all on 
elevator shoes: Sir Snatlink. 

Come with us now into those days of "You're ... 
and I'm ... " A cloud of dust, and a hardy "Lettuce, 
away!" 

As our faithful followers will remember from last 
time, Sir Snatlink had won first prize in the Smiling 
Madonna Camel Lot drawing, being the only one to 
survive being tied to four wild quartering camels .. 

The first prize turned out to be a sway-backed camel 
or else a week-end in beautiful downtown Paris. Need
less to say, Sir Snatlink took the week-end in Paris. 

MINNESOTA TECHNOLOG 



Upon arrival, Sir Snatlink decided to look up an old 
friend, the Scarlet Pimpernel-the original flower 
child. Along the way, he picked up the latest week-old 
paper. 

The headline read: Scarlet Pimpernel Strikes Again 
-Demands Higher Wages-King Refuses to Com
promise. 

Sir Snatlink's loyal sidekick, Sir Cumference asked 
solicitously, "Geegolly, Sir Snatlink, how come the 
Scarlet Pimpernel gets paid 25c an hour and I only 
get 5c?" 

"Well," said Sir Snatlink, "I think it's probably be-
cause of the inflation here in Paris." 

"Sounds like a lot of hot air to me." 
"That's what i said, 'Inflation'." 
"You may be right, Sir Snatlink. We super-heroes 

should stick together during these wage disputes. Why 
don't we go down to the Royal Palace and I will stomp 
all over the King until he sees, under Sir Cum's stance, 
that he should give in." 

"That's no way to get around the King, Sir Cum, 
venting your anger." 

Just the same, Sir Snatlink and Sir Cumference 
soon found themselves outside of the Royal Palace. 

"I'm sorry, the king wishes to see no one today. He 
is very ill," snapped his Prime Minister. 

"Boy, Sir Snatlink, this King sure acts like a weasel." 
(King: Kachou.) 
Will Sir Snatlink and Sir Cumference use their 

famous pincer strategy to gain an audience with this 
King crab? 

Will they use the old Wooden Humpty-Dumpty trick 
to sneak in, thus egging on all the king's men? 

Join us next time-you will hear the King say, 
"L'etat c'est blah!" 

official aily bull 

April 20-Have your pupils dilated for an eye test on 
the day of the nude sit-in. 

April 23-MacHenry's beef passes U.S.D.A. inspection. 
You can tell it's good meat; the maggots all wear 
white hats. 

May 1-Your arch-enemy prof, has a change of heart; 
he gives you a red star for your forehead. 

May 2-AFROTC member shot down by a II the mem
bers of Angel Flight. 

May 3-I.T.'s "body beautiful" contest is won by a 
Buick GS. 

May 5~Econ. Prof. Maynes injures his ankle in a fall 
from his bicycle; again proving-the Maynes in pain 
falls plainly to a sprain. 

May 11-Today, flaunt your Oedipus complex. 

April. 1969 
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by Paddy Hooligan 

-vi/ita:J ef crudu:J :Jemper elernam 

Ah, pity the Joke Editor. 
The man with the scissors and paste; 
Oh, think of the man who must read 

all the jokes 
And think of the time that he wastes. 
He sits at his desk until midnight, 
How worried and pallid he looks, 
As he scans through the college comics 
And think of the time that he wastes. 
This joke he can't clip-it's too dirty. 
This story's no good-it's too clean. 
This woman won't do-she's too 

shapely. 
This chorus girl's out-it's obscene. 
The jokes are the same; full of coeds 
And guys who get drunk on their 

dates, 
Bathtubs and sewers and freshmen, 
And stories of unlawful mates. 
Jokes a bout profs and the readers, 
I okes about overdue bills, 
:rokes about girls in their boudoirs 
And each one as old as the hills. 
Sprinkled with "damn," "louse," and 

"hell," 
The blurbs must be pure yet filthy 
Oh pity the man ·with the clipper, 
He's only a pawn and a tool. 
[n trying to keep his jokes dirty and 

clean 
He's usually kicked out of school. 

.. liD .. 

Four young boys were taken before 
a justice of peace by a city constable 
vvho exclaimed, 'Tour Honor, these 
boys were making all kinds of trouble 
at the zoo this morning." 

The judge replied, "Boys, it makes 
me sad to know this. Now each one 
of you give me your name and tell me 
what you were doing at the zoo." 

"Sir, my name is Tim and I was 
only throwing peanuts to the ele
phants." 

"My name is Ricky and I was just 
throwing peanuts to the elephants." 

"My name is Jim and I was throw
ing peanuts to the elephants too." 

"My name is Peanuts. " 
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OHM ON THE RANGE 

Opus 3.14159-In Three-Phase Time 
Oh give me an ohm 
vVhere impedances roam, 
vVhere the fields are not fluxing all day, 
vVhere you'll never see 
A field without phi, 
And the flux is not leaking away. 
Ohm, ohm on the range 
VVhere the flux is not changing all day, 
vVhere never is seen 
A shunt field machine, 
'Vith the armature running away. 

Nine out of ten Engineers who 
tried camels preferred \vomen. 

Overheard in the Chern. E. Lab: 
''vVhen mixing vodka with orange 
juice, you get a screwdriver. vVhen 
mixing vodka with prune juice, you 
get a piledriver." 

.. 119 119 

Geologist: "I wish I had a nickel for 
every girl I've kissed." 

Pet. E.: "What would you do? Buy 
a candy bar?" 

Freshman: I think your girl is 
spoiled. 

Senior: No, it's just the perfume 
she's wearing. 

Nine out of ten women who tried 
Engineers preferred camels. 

And in the remaining thirty-five micro-seconds I will explain the funda
mental theorem of calculus. 

MINNESOTA TECHNOLOG 



A man was having trouble with his 
parakeet. Every night when he came 
home from work, the bird would fly 
up on his shoulder and pick holes in 
his shirt. After thoughtful delibera
tion the man decided that the only 
solution was to file off the bird's beak. 
So he went to the hardware store to 
hny a file. 

vVhen the salesman found out why 
the man wanted the file, he tried to 
talk him out of it, explaining that the 
parakeet could not eat without his 
beak. But it was all to no avail, so he 
reluctantly sold him the file. 

A few weeks later the man was 
back in the hardware store and the 
salesman recognized him. 

"How's your parakeet?" asked the 
salesman. 

"Oh, he's dead," the man replied. 
"See, I told you so! I knew that your 

hird would die because he couldn't 
eat with his beak filed off!" 

"Yeah," replied the man, "but I 
think he was dead when I took his 
head out of the vise!" 

0 $ • 

C.E.: "What's the best way to keep 
a horse from frothing at the mouth?" 

I.E.: "Teach it to spit!" 

t 

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 restaur
ant, 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 
she 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?" 

Did you hear about the Indian who 
couldn't tell the difference between 
head and tails? ... You should have 
seen some of his scalps. 

• • • 
Ray (over phone) : "Is Carole in?" 
Roommate (also over phone): "She's 

taking a bath." 
Ray: }'m sorry, I have the wrong 

number. 

r it nal 

Donaldson Company, hue., General Offices and Technical Center, Bloomington, Minnesota 

John Raplinger 
Personnel Division 

INTERFACE 

SPOKEN HERE 
TEC designs and bui Ids man-machine 
interface equipment to provide the 
vital visual and control communica
tions link between man and machine. 
TEC's indicators, switches, digital 
readouts, e I e ctronk key boards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC's most significant future growth 
wi II come in the area of components, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call, 
or write: 

Box 6191, County Road 18, IY2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1100 

In addition to the A.C.T. and math 
test, the U. of Ark. now has a new 
entrance exam. They send you to a 
magic show. If you sit there and take 
it all in, you pass. If you ask ques
tions and try to figure it out, you can 
still come to the U. of A. but you can't 
major in physics. 

s n 

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: 

Donaldson Company, Inc. 

April. 1969 

1400 West 94th Street 
Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 
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ILL ENGINEERS 
HAVE THE ENER 
WHEN WE NEED IT? 

We're predicting yes. But it's going to 
be a real challenge. 

The problem is not in energy sources. 
We have enough raw energy in oil, gas, 
coal and nuclear sources to last thous
ands of years. 

The real challenge is converting the raw 
energy to the most usable form -
electrical energy. 

We've been doing it for years. What's 
the problem? The fact is, we've been 
doing it at the cost of our environment. 
We can't continue this. Of course, en
ergy conversion is needed for economic 
growth. But it must not be at the cost 
of society. 

As engineers, we must concern ourselves 
with these problems. We must look at 
the future effects as well as the present 
needs. We have a duty to direct our ef
forts for the good of mankind. As a 
matter of fact, we must hold ourselves 
directly responsible. We have the know
ledge, the knowhow to promote in
dustrial growth. But we must also con
cern ourselves with making the world 
more livable. 

We at E-M do our best. We design, man
ufacture, and market generators and 
motors for production and conversion 
of electrical energy. We know we are 
providing a valuable service to mankind. 
We have equipment which is used to 
supply all the basic needs of man (water, 
transportation, health & sanitation, and 
food as well as energy). 

E-M is a place where you learn more 
than just the equipment. You learn the 
markets we serve. As a result you can 
relate your personal effort to the people 
we serve. We'll tell you more - give us 
a call. 

ElECTRIC MACHINERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 

Four year old: "Daddy, are there 
any skyscrapers in Heaven?" 

M.E. Dad: "No, son, C.E.'s build 
skyscrapers." 
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1f!tol"l<:i/IJ~u/l/t;;o/}/l/ tffo-: 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCT I ON COMPANY, 
1080 Montreal Avenue, 
St. Paul, Minnesota 55102 
Telephone: 790-1761 

The archeologists were exploring 
some old ruins when they came across 
a strange tomb. On the massive stone 
door was chiseled in old German, the 
name "Ludwig Von Beethoven." \iVild 
with excitement, the archeologists 
peered into the tomb and found the 
great master at his piano, madly eras
ing the notes off his famous works. 
Bursting with curiosity, the archeolod 
gists rushed into the tomb and asked, 
"VVha t in the blazes are you doing, 
man?" 

Came the reply, "Decomposing!" 

The waiter approached the college 
boy, who was sitting with a friend 
and two girls, "Pardon me, but did 
you order the zombie?" 
· "No," said the college man, "This is 
a blind date." 

Bio edical 

Engineering 

Through medical electronics we 
have been able to create and 
develop prosthetic devices with 
which physicians rebuild man. 
Today, on our expanding horizon, 
there is electrochemistry, met
allurgy, thermionics, biophysics ... 
This is biomedical engineering -
applying the total spectrum of 
phys ica I sciences to man. 

ELECTRICAL ENGINEERING 
GRADUATES 

Take a further look at the oppor
tunities which exist for you in 
this challenging field. 

Medtronie, Inc. 
MINNEAPOLIS, MINNESOTA U.S.A. 

3055 Old Highway #8 
St. Anthony Vi II age 
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I invites y u t j in an infant industrym 

Big as it is, the information processing 
industry is just beginning to grow. 

Recently, Fortune estimated that the 
value of general purpose computers 
installed in this country will more 
than double by 1972. 

Other publications have other 
predictions, but most agree that infor
mation processing is one of America's 
fastest growing major industries. 

To somebody just starting out, this 
growth means exceptionally good 
chances for advancement. Last year, 
for example, we appointed over 4,000 
managers-on performance, not 
seniority. Here are three ways you 
could grow with IBM: 

Engineering and Science 

"The interdisciplinary 
environment keeps 
you technologically 
hot." 

"Working in data 
processing today 
pretty much means 
you work in a broad 
spectrum of technologies" 
says Nick Donofrio. 

An Associate Engineer 
at IBM, Nick is a 1967 
graduate in Electrical 
Engineering. He's using his technical 
background to design circuits for 
computer memory systems. 

Other reasons to consider IBM 

1. Small Teams. No matter how large 
the project, we divide it into units 
small enough for one person or a few 
people. Result: quick recognition 
for achievement. 

2. Educational SupJ:2ort. IBM 
employees spend over thirteen million 
hours a year in company-sponsored 
educational and training programs. 
And plans like our Tuition Refund 

Nick says, "Your specialty at IBM can 
take you into the front yard of half a 
dozen different fields. In my job, for 
example, I work with systems design 
engineers, chemists, physicists, 
metallurgists, and programmers." 

Career areas in engineering and 
science at IBM include: Research, 
Design & Development, Manufactur
ing, Product Test, Space and Defense 
Projects, and Field Engineering. 
You'll need at least a B.S. in any 
technical field. 

Marketing 

"Working with 
company presidents 
is part of the job." 

"I'm pretty much 
the IBM Corporation 
in the eyes of my custom
ers," says Andy Moran. "I consider 
that fairly good for an engineer who 
graduated only two years ago." 

Andy earned his B.S.E.E. in 1966. 
Today, he's a Marketing Representa
tive with IBM, involved in the planning, 
selling and installation of data 
processing systems. 

Andy's customers include companies 
with annual sales ranging from 20 
million to 120 million dollars. He often 
works with executive vice-presidents 
and presidents. 

Career areas in marketing at IBM 

Program could help you get your 
Master's or Ph.D. 

3. 300 Locations. We have almost 50 
plant, laboratory, or headquarters 
locations and over 250 branch offices 
in key cities throughout the 
United States. 

Check with your placement office 

If you're interested in career 
opportunities at IBM, ask your 
placement office for more information. 

include: Data Processing Marketing 
and Systems Engineering, Office 
Products Sales, and Information 
Records Sales. Degree requirement: 
at least a B.S. or B.A. in any field. 

Programming 

"It's a mixture 
of science 

"A computer is 
practically useless 
until somebody writes 
a program for it," says Earl Wilson. 

Earl got a B.A. in Modern Languages 
in June, 1967. He's now an IBM pro
grammer working on a new 
teleprocessing system linking IBM 
divisions. 

Earl defines a "program" as a set of 
instructions that enables a computer 
to do a specific job. "Programming 
involves science," says Earl, 
"because you have to analyze 
problems logically and objectively. 
But then you have an infinite variety 
of ways to write your program." 

Career areas in programming at IBM 
include: Systems Programming, 
Applications Programming, Pro· 
gramming Research, and Internal 
Programming for IBM's own use. 
You'll need at least a B.S. or B.A. 

Or send a letter or resume to 
Mr. irv Pfeiffer, IBM Corp., Dept. E, 
100 South Wacker Drive, Chicago, 
Ill. 60606. We'd like to hear from you 
even if you're headed for graduate 
school or military service. 

An Equal Opportunity Employer 

® 



But not just for himself. 
Bob was Chairman of a special Jaycee project to se

lect the "Outstanding Young Educator" in Schenectady, 
New York. 

He began by rediscovering firsthand some of the vi
brant situations that confront young teachers. With that 
background he was ready to coordinate the nominating 
and judging. 

Planning and coordinating come naturally to Bob. 
As a Production Control Specialist with General Elec
tric's Medium AC Motor and Generator Department, 
he keeps production lines running smoothly. Coordinat
ing machinery, raw materials and labor is crucial to any 
efficiently run business. 

With a mechanical engineering degree from Cornell, 
in 1962, and an MBA in personnel administration from 
George Washington, in 1963, Bob sought to plunge 

r iti 
directly into meaningful work. He'd had enough theory 
and simulations to last him for awhile. 

At General Electric he found people that agreed with 
his thinking, and what's more, GE offered him imme
diate responsibility via the Manufacturing Management 
Program. 

Like Bob Nerad, you can get a fast start at General 
Electric, in R&D, design, production or technical mar
keting. Talk to our man when he visits your campus. Or 
write for career information to: General Electric Com
pany, Room 801B, 570 Lexington Avenue, New York, 
N. Y. 1 0022 699-25 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER (M/F) 

.v~:u._TE.R LIBRARY 
MAIN CAMPUS 





stinghouse ne sen in ers 
h un erstan this enerati n 

In the next ten years, demand for 
electricity will double. What's West
inghouse doing about it? Plenty. 
We're number one in commercial 
nuclear power. We're working on 
an advanced breeder reactor. We're 
spending $450 million to boost our 
production capacity. 

Okay, that's Westinghouse, the 

n~ 

electric company. What about West
inghouse, the schoolteacher? In its 
first two years, Westinghouse Learn
ing Corporation had over 60 govern
ment and private contracts, including 
training for the Peace Corps, Job 
Corps, and private industry. 

Which doesn't even start to de
scribe Westinghouse. We're also in 

computers, transportation, medical 
science, air pollution, oceanography, 
and more. Is that any way to run an 
electric company? 

We think so. If you think so, talk 
with our campus recruiter, or write 
Luke Noggle, Westinghouse Educa
tion Center, Pittsburgh, Pa. 1 5221. 
An equal opportunity employer. 

You can be sure ... if it's Westinghouse 



I 
We're looking for M.E.'s, E. E.'s, and I.E.'s who will come 
up with something better- like our automatically con
trolled circuit that monitors the speed of machinery with 
800 electronic "pecks" per second. 

All kinds of challenges are waiting for you in hydraulics, 
pneumatics, mechanics, electromechanics, thermody
namics, electronics, fluidics, automated production tech
niques, instrumentation and controls, manufacturing 
processes, and materials handling systems. 

1 EATCDN ;,j 

I :r~~~~ I 
~~::~~ 
100 ERIEVIEW PLAZA • CLEVELAND, OHIO 44114 

MAY. 19&9 

Eaton Yale & Towne manufactures and markets 3,000 
products for all kinds of businesses and industries. We're 
regularly developing new products and processes at 92 
plants in 45 cities, 17 states, and 18 nations. 

Our rapid growth has created a wide variety of open
ings for engineers in research, product engineering, man
ufacturing engineering, and sales/service engineering. 

Check your placement office for an interview 
date or send your resume to Richard S. Potter, 

Director of Management 
and Technical Recruitment. 

l 
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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. 

• PUBLISHERS 

• 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 welll 
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 

• LETTERPRESS 

BRUCE PUBLI HI G CO 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 
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by Rodger Whipple 

and Bruce Wright 

QN April 25 and 26, architects, city 
officials, and educators from Colorado, 
Minnesota, Wisconsin, Michigan, 
Montana, North Dakota, South Da
kota, and Illinois attended a symposi
um on performing arts facilities at the 
Sheraton-Ritz Hotel in Minneapolis. 

Presented by the acoustics, illum
ination, and theatre consulting staffs 
of Bolt Beranek and Newman Inc. 
( BBN), the Minneapolis symposium 
was the third in the 1969 spring series, 
.. Theatres, Auditoriums, and Concert 
Halls: The Effective Collaboration," 
scheduled for major metropolitan 
areas throughout tlie U.S. and Canada. 

\iVhile the symposium was organ
ized to provide architects and concert 
hall owners with information on the 
latest techniques and successes of au
ditorium acoustic design, it also des
troyed the double myth of the unpre
dictability of acoustics and the uncer
tainty of auditorium success. 

Each speaker presented arguments, 
backed by evidence, about the con
struction of multi-purpose auditori
ums, ranging from administration and 
fund raising to acoustics, lighting, and 
stage machinery. They also pointed 
out the reason for auditorium failures. 

One problem is finding architects 
with acoustical training, especially in 
auditorium acoustics, because archi
tects in school get very little or no 
acoustical training. Consequently, 
there are not many more than two 
dozen acoustical experts in the coun
h"J. 

Another problem is the lack of ap
preciation auditorium owners have for 
the uses their building will see. Pros
pective builders will tell BBN that 
they want a hall designed for opera, 
ballet, and symphony, and find, in a 
few years, that musical comedy and 
drama are the prime users. 

So when BBN is contacted by an 
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organization for advice on auditorium 
construction, they conduct a feasibil
ity study which determines the needs 
and desires of the community along 
with the artistic, administrative, op
erational, and financial range avail
able. 

The feasibility study also looks at 
factors such as: the support available 
from and benefits to existing civic and 
community agencies, and educational 
and private groups; the existing and 
projected activities of local profes
sional, educational, and amateur per
forming groups; the features of facili-

ties; the audience to be served and 
the methods of its development local
ly and regionally; the types of presen
tations and activities to be accommo
dated, and their space requirements; 
optimum seating capacities; projected 
construction and operating budgets. 

Once the feasibility studies are com
pleted, the design of the hall can be 
drawn up. Historically, auditoriums 
have been divided into two categories 
-open stage recital halls and stage 
house opera houses (see box). 

If a stagehouse auditorium is going 
to be built, acoustic flexibility still can 

be provided through the use of a con
cert shell which produces the high re
verberation or "wet" acoustics needed 
for musical events. For instance, Nor
thrup Auditorium uses a steel shell 
which folds into a space at the up
stage wall of the stage house. U n
fortunately, concert shells, especially 
large ones, are not readily moved 
about, and acoustical changes cannot 
be made easily. 

The cloth hangings of the stage 
house and the proscenium absorb 
sound and are harmful to music per
formances where high reverberation 
and low articulation is needed. The 
relatively small opening of the pros
cenium and the usually cavernous 
stage house add to the musicians 
miseries, although the speaker or the 
dramatic actor is happy with «dry" 
acoustics and high articulation. 

However, the open stage approach 
to multi-purpose auditorium construc
tion is much more adaptable to flex
ible acoustical systems, and easily 
lends itself to low or moderate budget 
operations. It is for these reasons 
that many high schools and colleges 
use the open stage approach. 

Figures 5 and 6 show a hypothet
ical, but typical open stage, multi
purpose auditorium that incorporate 
equipment for varying the acoustics. 
Notice how the front portion of the 
audience chamber is relatively narrow 
and then widens considerably behind 
the eighth or tenth row. This pro
motes clarity for music performances 
and intelligibility for speech. 

Along the sides of the front of the 
auditorium, and above the stage and 
front rows are poly-cylindrical sound 
diffusing panels which are hidden by 
a sound transparent screen. This 
screen might be constructed of small 
widely spaced wood strips or of per
forated or expanded metal or open 
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weave plastic cloth. Often the ceiling 
sound reflecting panels are constructed 
to have curvature in two planes (a 
surface section of an oblong sphere). 

In addition, three layer cloth cur
tains on traveler racks are used for 
acoustical adjustment. vVhen not in 
use, the curtains are retracted into dry 
wall storage pockets. The curtains are 
located above the poly-cylindrical sur
faces and in the ceiling above the 
sound transparent screen. When high 
reverberation is desired, the curtains 
are retracted and as more dryness is 
needed, the curtains are pulled out of 
their storage pockets. 

In constructing both the open stage 
and stagehouse auditoriums, steps are 
taken to insure acoustic isolation, i.e., 
eliminating or minimizing air condi
tioning and other physical plant noise, 
and outside noise and vibration. At 
one hall, the cascading sound of flush
ing toilets was distinctly heard during 
the second movement of Beethoven's 
"Fifth." 

Solutions to these problems are 
found by constructing double walls 
and ceilings, and doing everything 
possible to silence the thermal control 
systems. 

A sound reinforcement system is 
necessary if the auditorium is to be 
multi-purpose, however such a system 
is expensive. The BBN sound rein
forcement expert Ronald McKay esti
mated $10,000 for a simple system in 
a 1,000 seat auditorium and $100,000 
for a five channel system in a 5,000 
seat auditorium. Factors such as di
rectional realism, and easy control 
insure naturalness of both music and 
voice. "With a good system," McKay 
said, ''you should not be aware that 
it is in operation." 

The sound reinforcement system is 
not used just for projecting sounds 

(Continued on Page 20) 
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Auditoriums can be categorized into 
two broad groups: 

1. Multi-purpose auditoriums 
2. Specialized auditoriums 
The second category includes audi

toriums such as· recital halls, play
houses, cinemas, concert halls, and 
lecture halls. 

Specialized auditoriums were par
ticularly adapted for their intended 
use, acoustically and seatwise and 
therefore, the halls did not lend them
selves to other uses. For instance, it 
is difficult to stage operas convention
ally in a standard recital hall. 

Modern specialized auditoriums are 
an evolution from earlier building 
types. Opera and public concerts 
became a part of the Western culture 
in the 16th and 17th centuries and 
consequently developed specialized 
auditoriums for productions and con
certs. These halls were evolved from 
other building types including church
es, courtyards, inn yards, tennis courts, 
banquet halls and audience halls. The 
theatres in Lon don from Shakespeare's 
time, like the Blackfriars and the 
Globe were also evolved from other 
building types, especially the court
yard. 

Halls originally used for the occa
sional production of speech plays and 
operas, and for the presentation of 
concerts were usually long, narrow, 
rectangular, high ceiling rooms, often 
with side galleries and a platform at 

Figure 3. This plan and section published 
by Fabricio Carini Motta in 1676, shows 
close relationships with the theatres of 
1630 and 1660 in the Palais-Royal, Paris, 
and the later Bibiena Markgraflische 
Opernhaus in Bayreuth ( 1748), and the 
Dresden Opernhaus ( 1719). 

I 
one end. This style of architecture 
was not so much a result of acousti
cal knowledge, but from lack of know
ledge about ceiling construction for 
large wide or square ceilings. · 

Many of these rooms, designed as 
banquet halls or auditoriums were 
used for plays, masques, or ballet and 
had one or two balconies or galleries 
surrounding the room, which served 
to increase the seating capacity. 

The 16th and 17th century halls 
(see diagrams), both with and with
out demountable platforms, were 
small and, in addition, put the per
former in the same room with the 
audience. 

The modern descendents of these 
halls are New York's Carnegie Recital 
Hall, the Salle Gaveau in Paris, Vien
na's Musikvereinssaal, and Boston's 
Symphony Hall (see Figure 4). 

On the other hand, the opera house 
developed from the same beginnings 
into a vehicle for spectaculars. This 
evolution developed along with the 
need for elaborate scenery for opera 
and court masques. The platform 
which had been semi-permanent grad
ually became a monsterous stagehouse 
which in "Italian" opera houses on the 
continent, dwarfs the audience cham
ber. 

This is largely the tradition that is 
with us today . . . witness Northrup 
Auditorium . . . in the form of large 
stage houses that communicate with 
the audience chamber through a pros
cenium opening. (] 

Figure 4. Symphony Hall, Boston, 1900. 
One of the best known concert rooms in 
the United States. In its predecessor, the 
Boston Music Hall, the concert platform 
was completely open to the room and 
flanked on the sides by audience seating. 
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INTERFACE 

SPOKEN HERE 
TEC designs an.d builds man-machine 
interface equipment to provide the 
vital visual and control communica
tions link between man and machine. 
TEC's indicators, switches, digital 
readouts, electronic keyboards, dis
play panels and CRT display sys
tems are used in computers, indus
trial control, missile guidance and 
management information systems. 
TEC's most significant future growth 
wi II come in the area of compbnents, 
assemblies and systems for data 
communications in the expanding 
computer peripheral systems market. 
For opportunity information call, 
or write: 

TRANSISTOR 
ELECTRONICS 
CORPORATION 

Box 6191, County Road 18, IY2 Mi. 
N. of I 494, Minneapolis, Minn. 55424 

Telephone: (612) 941-1 I 00 

s t 
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NAPCO INDUSTRIES, INC. 

Howmanq 

hats do qou want 

to wear? 

N apco engineers wear 
several-often, two at a 

time. We're small; so we 
don't have a large, 

over-speci~Hzed staff of 
mechanical engineers. 

Each man wears as many 
hats as his head can 

handle: design, stress 
analysis, prototype test, 

sales. If you'd like to see 
how many hats fit you, 

call Napco. Ask for 
Henry Mitsch. 

HOPKINS, MINNESOTA 935-8211 

Let his Fi r hrou h! 
need you! 

There are crisp, clean goals to achieve in a very compatible 
environment for working and I iving. The science of filtration 
and a II ied disci pi ines is an increasingly important facet of 
our lives. At Donaldson's we need scientists and engineers to 
research the problems and uti I ize the myriad of technologies 
we have developed to serve our customers' needs. We appropri
ately live in the "clean air" beauty spot of the nation, 
Bloomington, Minnesota, where you are minutes from the cul
tural, artistic and entertainment oasis of the greater upper 
Midwest. 

Donaldson's is one of the world's leading manufacturers of 
engine air cleaners, mufflers, filters, seals and machined 
bellows ... with seven U.S. factories and operations in eight 
nations overseas, serving customers on every continent! 

Don't write ... Call! 

John Raplinger- Personnel Division 
Donaldson Company, Inc. 
1400 West 94th Street, Minneapolis, Minnesota 55431 
Telephone: 888-7981, Ext. 406 
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Good Luck in Your hosen Career 

s r I c 

ave a ood Summer 

WE HAVE All SIZES AND KINDS TO FIT YOUR NEEDS 

I 
, 

altln e 
·oJe~cts 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 roadbuilders need to 
know more about: 
1. Rational pavement thickness design and materials 
evaluation. Research is needed in areas of Asphalt 
rheology, behavior mechanisms of individual and com
bined layers of pavement structure, stage construc
tion and pavement strengthening by Asphalt overlays. 

Traffic evaluation, essential for thickness design, 
requires improved procedures for predicting future 
amounts and loads. 

Evaluation of climatic effects on the performance 
of the pavement structure also is an important area 
for research. 

In 
College Park, Maryland 20740 

MAY. 1969 

2. Materials specifications and construction quality
control. Needed are more scientific methods of writing 
specifications, particularly. acceptance and rejection 
criteria. Additionally, fa~ter methods for quality-con
trol tests at construction sites are needed. 
3. Drainage of pavement structures. More should be 
known about the need for sub-surface drainage of 
Asphalt pavement structures. Limited information 
indicates that untreated granular bases often accumu
late moisture rather than facilitate drainage. Also, in
dications are that Full-Depth Asphalt bases resting 
directly on impermeable subgrades may not require 
sub-surface drainage. 
4. Compaction and thickness measurements of pave
ments. The recent use of much thicker lifts in Asphalt 
pavement construction suggests the need for new 
studies to develop and refine rapid techniques for 
measuring compaction and layer thickness. 
5. Conservation and 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. 

r-------------------------1 
OFFER OPEN TO CIVIL ENGINEERING 1 

STUDENTS AND PROFESSORS 1 
THE ASPHALT INSTITUTE I 
College Park, Maryland 207 40 1 

Gentlemen: Please send me your free library on I 
Asphalt Construction and Technology. I 
Name: _________ Class or rank __ _ 
School _______________ _ 

I 
I 
I 
I Address 1 

City State Zip Code I 
L-------------------------~ 
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A Bonny Queen 

One of the lovely floats Plumb Bob is on the wagon again 
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The finalists received rave reviews ... 
. . . from Dean Cheston 
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een llee 
e s the araa.e 

ne of the most pleasant activities of E-Day is 
selecting a new Queen Colleen to reign over the 
festivities, to compete for the Minneapolis Aqua
tennial Queen of the Lakes title, and to lead the 
1970 E-Day parade. 

The five queen candidates that graced this 
year's parade had been selected by their sponsors 
and had survived two interviews. The final selec
tion was made by voting IT undergraduate stu
dents. The choice by popular vote-Kris Deeds. 

Nineteen-year-old Kris is an IT math major 
with an interest in computer science. An active 
member of Alpha Gamma Delta sorority, she has 
been involved in MSA, UBOG, MSPE, and Phy
sics Club. She specializes in gymnastics and free 
exercise. Her sponsoring organization, Theta Tau, 
deserve many thanks for their lovely choice. vVe 
are certain that next year's St. Pat will enjoy 
riding with Kris in the 1970 E-Day Parade. · 
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It was getting on towards four o'clock, and the people 
at the second checkpoint knew that there was something 
wrong. The first annual E-Day Rally was almost two 
hours old, and not one car had yet shown up at the point 
which was supposedly one hour's drive from the start. 
Two farmers in a field across the road struggled with 
a balky plow and regarded the checkpoint personnel 
with a suspicious air. The small red car and the strange 
checkpoint sign on the side of the road in the middle 
of nowhere-what did it mean? Were they selling some
thing? Establishing another of those degenerate hippie 
communes? Maybe right here north of Lake Elmo? The 
farmers shTugged and Teturned to their work, while the 
people in the little car across the road glanced nervously 
at their watches and looked expectantly up the road. 
Something had to be wrong .... 

The rally this year was sponsored by the Technolog, 
and was billed as a beginners rally-and one especially 
tailored to appeal to the engineering mind. The instruc
tions included distances in centimeters, speeds as func
tions of polynomials and road numbers as currents in an 
electric circuit; in some parts they were difficult, in 
others, just illegible. The rallyists-15 teams in all
started the seventy mile course at one minute intervals 
after two o'clock. The course led them east through St. 
Paul and on into Washington County, as far as Afton. 
From there it turned north along the St. Croix up to 
Stilhvater, through some rather rural sections of the 
county, and finally terminating in a park on the shores of 
vVhite Bear Lake. A pleasant drive to be sure, on a 
cool, windy afternoon, and the possibility of winning the 
2.5 dollar first prize-all added up to a good time. 

(Contin't.ted on Page 16) 
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You're living dangerously, and you 
love it. 

You fought the professor all semes
ter, and got an A in spite of it. 

The girl you've been eyeing likes 
your style. 

It's spring. That's dangerous. 
But the one place where you 

shouldn't have to live quite on the edge 
is on the road. Now you don't, thanks 
to new safety features in cars ... and the 
remarkable radial tire. 

Radials are a marvelous invention 
in rubber and rayon cord. They last 
twice as long as regular tires, and even 
give you better gas mileage. On wet, slip
pery pavements, they grip like fly paper. 

A point of interest-The Dynacor® 
rayon cord in radial tires is made by FMC 
Corporation, the same company that 
makes rayon for the "throwaway bikini" 
your date is working up courage to wear. 

This same company that builds egg 
handling systems also builds fire engines. 

Each day you see FMC products 
around and you've never known it. 

FMC also makes petrochemicals, 
pumps, freeze dry equipment, practically 
anything dealing with food growing 
machinery and industrial chemicals, and 
more. We are one of the country's top 60 
corporations. 

FMC is a creative company that's 
making an impact on the American way 
of life. Perhaps you'd like to help. For 
more information, write for our descrip
tive brochure, "Careers with FMC." FMC 
Corporation, Box 760, San Jose, Califor
nia 95106. We are an equal opportunity 
employer. 

® 

FMC CORPORATION 
Putting ideas to work in Machinery, 
Chemicals,Defense,Fibers & Films 
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Top left: The experimental VW~ powered 
by compressed air feeding the cylinders, 
scored a DNF in the race. It attained a 
maximum speed of about 5 mph while being 
pushed to the starting line, and then settled 
down to a comfortable 2 mph until it ran out 
of air 15 feet from the finish. 
Bottom left and right: The A.I.A.A. entry 
proved to be the best in the field. It was 
definitely hampered by the 20 mph speed 
limit. Later trial runs showed that the com
pressed air "fet engine" could push the car 
along at close to 45 mph. 
Center: This bicycle-built-for-two you don't 
have to pedal. But you have to spend some 
time winding up its rubber band. 
Top right: This front wheel drive version 
worked on the principle that two motors are 
better than one. The wheels are bolted right 
to the armatures; the passenger sits on the 
three 12 volt batteries powering the rig. 
Bottom right: The water spitting bomb built 
by A.S.lH.E. ran a close second to A.I.A.A.'s 
car. lvl any spectators standing at the start
ing line were sprayed as the water under 
pressure gushed out in an even stream 
propelling -the car forward. 
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R ad ally 
(Co,ntinued from Page 11) 

Meanwhile, back at Lake Elmo the problem was fairly 
well defined ... two cars had stumbled into the check
point shortly after four and the complaint was the 
same-the curse of the ditto master, a blurred exponen
tial in an instruction had sent the entire field of cars 
speeding past a turn-off and into Bayport. These two had 
picked their way back somehow, and it appeared as 
though the rest of the starters were not going to be 
finishers. But just as the checkpoint was about to be 
abandoned a white blur appeared over the far hill. It was 
the number nine Saab, driven by the eventual winner, 
Leroy Nyhus, desperately trying to make up time and 
doing pretty well, too. Inside, the car was all business
rally clocks and engine instrumentation, no back seat 
and a small fire extinguisher. There was a small sign on 
the dash in front of the navigator's seat: Don't sweat it
it's not your car. The navigator didn't really look con
vinced, and the driver worked the strangely-patterned 
Saab gearshift into first, confiding that they had really 
only found the checkpoint by accident. 

At the same time, at a point west of Stillwater and 
some ten miles away, entries had already started to 
trickle into the third checkpoint. Some of the more 
resourceful contestants had abandoned the search for 
the missing second checkpoint and had picked up the 
trail outside of Stillwater with the aid of clues on the 
instruction sheets. In all, ten cars found their way to 
the third checkpoint, but most incurred rather heavy 
time penalties in doing so. 

The latter portion of the rally was orderly and 
straightforward compared to the instructional curve
balls which marked the early stage of the course. All 
those who made it as far as checkpoint three finished 
the rally, although five of the entries did not finish. 
Indeed, the rally organizers are still unsure if these five 
ever returned. 

And back at checkpoint two, things were getting very 
quiet again. One more straggler had venhtred upon the 
location, and the farmers had given up on the immobile 
plow and returned to wherever farmers go when their 
plows don't work. A clapped-out dark blue pickup pulled 
up across the road. The markings identified it as being 
from the state prison near Stillwater, and the darkly
tanned man at the wheel was evidently a trustee. He 
chatted amiably fm a few minutes, but declined an in
vitation to join the rally as a contestant, saying: «The 
guards even keep us trustees under pretty close scrutiny." 
"Close scrutiny" . . . good God, what was he in prison 
for? Perhaps he beat someone to death with his florid 
prose or something. 

But as he drove off down the road toward the prison 
on that sunny late afternoon, he probably couldn't help 
wondering what would possess people on the outside 
to spend an entire free afternoon running around vVash
ington County. And although some of the contestants 
might have been thinking along the same lines towards 
the end of the afternoon, another opportunity will come 
on another day, and they will probably be there. [] 
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N THE THIRD floor of Coffman Union is WMMR, 
the university's carrier current station. It broadcasts to 
most of the dorms from 7 a.m. to 9 a.m. and 4 p.m. to 
3 a.m. on Monday thru Friday, and from 2 p.m. to 3 a.m. 
on Saturday and Sunday. 

The station is staffed by 45 people, which includes 
students sent by the speech department. Others are there 
for their own interest or personal experience. During 
broadcasting there are usually only one or two people 
working at any time. 

The main transmitter, located in Coffman's basement 
sends the feed signal by carrier current over coaxial 
cables. At Sanford, Comstock, Pioneer, Frontier, Terri
torial, and Centennial (the dorms that receive WMM R) 
the radio frequency signal is coupled to the AC electri
cal wiring which acts as the antenna. Since the signal 
strength can not exceed 15 microvolts per meter at 212 
feet, only those in the immediate vicinity of the dorms 
can pick up the station. 

Top right: The console of \VMMR is 
no place to sleep, as any D. I. can tell 
you,. Besides keeping the two turn
tables fed, he also must take care of 
any electrical fires which erupt. 
Bottom left: \VMMR also has tape fa
cilities. Here the operator threads the 
tape from the lOW' 1·eels through the 
Ampex deck. 
Bottom right: All national and interna
tional news comes in via Associated 
Pmss teletype. 
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This is the product of a deranged mind. The edi
tors wish to express that any opinions held here-in 
are solely those of a jai byrd. 

No tipping please. 
-the management 

Well, this is the last edition of the Technolog for this 
year. I hope you enjoyed Log's Log, but even more I 
hope that some of you will turn up down here in the 
Log office next year to help make the Technolog an 
even better magazine that it has been this year. I can 
always use some help writing Log's Log and so can 
the rest of the staff. 

back from the front 
Ralph Groop Ace War Correspondent 

In the 1880's, the Indians decided that they had had 
enough of the White man's treaties. The White man 
had promised to respect the Indian's land rights as 
long as there were fish in the stream and birds in the 
sky. (The Whites thought they could kill off all the 
animals in short order and then take over the Indian's 
land.) 

So, the Indians decided to have a Convention. As 
usual, there were the Hawks, the Doves, the Crows, the 
Blackfeet, etc. The leading figures in this meeting were 
Chief Psycho Horse, Chief Slinging Bull, and Geronimo. 

The "authorities" decided that the Convention was 
an unlawful assembly and sent Colonel Cuss in with 
a "cease and desist" order. 

After weeks of travel, Cuss arrived within a few miles 
of the Indian encampment. Realizing that incisive ac
tion was ca lied for, Cuss took a page out of a book 
written by a famous Minnesota surgeon, Mayo Thought. 
He decided to use the pincer tactic. It was a pity that 
his force was already small and that the resultant divi
sion into two groups made the maneuver resemble 
more closely the Tweezer movement. 
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It has been said many times that the Indians mas
sacred his forces. It has also been alleged that Colonel 
Cuss was the last to die. All of that is sentimental 
bunk! 

The truth is that as the thousands of Indians rode 
down upon Cuss's men, Colonel Cuss's girdle rode up 
on him, collapsing his chest and killing him instantly. 

the wizard of libido 
Winthrop Hammer Crime Reporter 

I've seen a lot of con-men in my day, but these 
~~religious kooks" take the cake. Every so often I find 
that another religious sect has popped up. This 
month's High-mucky-muck of sanctity calls himself, 
1'The Wizard of Libido" (formerly known as the "Whist
ling Rapist"). 

With his female partner, Ophelia Rass, he has set 
up shop along Nicollet Avenue (near Lake Street) to 
bilk the disorganized, disoriented and the like. At 
8:00 last Wednesday night, I took in his show. 

As I walked in, I was accosted by an elderly gentle-
man (a wine-oh, actually). 

~~Got a dime for a prayer book?" 
I gave him some money. 
"Thank you, sir," he said, choking back a dollar bill. 
I looked around for "the Wizard" just as the as-

sembled crowd began their weird chants. They wound 
up with a few choruses of "We're off to see the Wizard." 
(The scene reminded me of my days as a pledge to 
"r2 Fraternity.) 

Just as Overland Express (for that was the Wizard's 
stage name) began his pitch, Ophelia spotted me and 
walked over to where I was standing in the back of the 
room. 

"Bells, man," she said. 
11Well, ring my chimes!" I replied. 
"I haven't seen you since you beat Sam Spade in 

finding that valuable art treasure. What was it called 
again? The chocolate-covered bunny-rabbit?" 

"The Malted-mill< Falcon." 
~~whatever . . . any way, so how's the reporting 

game?" 

MINNESOTA TECHNOLOG 



"Not bad," she said, 14but I still walk with a lithp." "About the same as the Charity-Religious game I 
suppose." 

Then from the front of the room thundered, "Send 
me your tired, your poor, your huddled masses yearning 
to breathe free. Come forth, Soul Brothers, and be 
healed." 

A lot of the assembled people commented, "How 
can you follow an act like that?" and left. I was among 
them. 

••Hate to run, Winthrop-baby, but that's my cue." 
Quickly she got down on her hands and knees and 

began to crawl down the aisle toward the Wizard. 
When she reached half-way down the aisle, the 

Wizard asked, "And what, my dear, is your problem?" 

Going out the door I brushed past a tall, thin, deathly 
white fellow. His eyes were so deeply sunk that they 
looked like two holes in his skull. Come to think of it, 
his bones rattled as I brushed by him. There are al
ways those who will not go to a doctor, but are always 
looking for that miracle cure. 

official daily bull "For one thing, I haven't been able to walk thinth 
birth, but my real problem ith that I have a lithp." 

ucome up here, Child." 
As she crawled up the stairs to the platform, the 

crowd empathized with moans and comments like, 
"God, that mini-skirt rides high when she crawls." 

May 25-Declared 4-F because of fallen arches; earth
quake toppled building on top of you 

May 30-(Memorial Day)-Make a wrong turn on the 
freeway and win Indianapolis 500. 

Finally, Ophelia was before the Wizard. He put his 
hands upon her. 

June 2-Treat softly and carry a big crib sheet. 
June 3-President Nixon pushes through lottery draft 

system. New era begins: You bet your life. "Not in front of all these people, you clown," she 
whispered under her breath. June 5-Biind date turns out to be pitted. 

"Heal!" he screamed, "Heal!" 
The crowd gasped in wonder as Ophelia sat down 

June 7- (Atlantic City)-Mr. America body-building 
contest won by a Dr. Frankenstein. 

next to the Wizard's left side (as any good dog might). June 10-Happy Father's Day. 
"Heal!" yelled the Wizard. 
Slowly Ophelia rose. 
The crowd clapped and ''Amen"ed. 

July4--EIIiot Ness raids fireworks bootleggers. 
Seven-year-old ringleader questioned about 
Mafia ties. 

signing a Pearlitic Malleable iron 
connecting rod, a thorough series of 
experiments was conducted which 

One of the outstanding advantages 
of Malleable Iron Castings. 

Toughness is the ability of a mate
rial to withstand impact or repeated 
loading. 

Any material will fail. The key in 
Malleable is that it will not fail sud
denly. Under severe impact, Malle
able will bend or stretch before 
fracture occurs. 

Malleable's impact strength is il
lustrated in this test by a truck 
manufacturer. To be absolutely sure 
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of the strength of many components 
in the cab, including the Malleable 
iron cab support hinges, the truck 
was crashed at high speed into a 
barricade of ice. Although the cab 
itself was battered beyond repair, 
there was no damage to the Malle
able parts, proof of the outstanding 
impact resistance of this material. 

Another facet of toughness is a 
material's ability to withstand re
peated loads of low magnitude. Fail
ures of this type are due to fatigue, 
and usually start with the appear
ance of a crack at the stressed area 
which progresses through the part 
until fracture occurs. 

Fatigue strength is a major factor 
in design of automotive connecting 
rods. The loads on these parts alter
nate between tension and compres
sion of varying magnitudes. In de-

demonstrated that the castings 
have fatigue properties which ex
ceed the performance requirements 
of modern automobile engines. 

MAllEABLE FOUNDERS SOCIETY 
UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 
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SOUND DIFFUSING PANELS 

Figure 5. Plan of a multi-purpose, open
stage auditorium for a hypothetical cam-

ONE OF THE ACOUSTICALLY 
adjustable halls for which Bolt Beranek 
and Newman were the acoustical con
sultants is the Macalester College 
Concert Hall in the Janet Wall ace 
Fine Arts Center. 

The movable false ceiling or clouds 
of the concert hall is the chief ele
ment for changing the acoustics. 
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VE~IEAD 
SOUND 
DIFFUSING 
PANELS 

pus showing partial height sound diffus
ing panels. 

Twenty-four steel panels, shaped like 
shallow inverted pyramids, are hung 
from the real ceiling in three groups 
of eight panels each. 

The movable acoustic ceiling covers 
the platform and most of the seating 
area. The 8 foot square panels are 
spaced 2 feet apart, and at their raised 
position hang 10 feet below the real 

from the stage. For more money, the 
owners can have: 

a sound effect system (modern 
dance companies use tapes) 

a recording system 
a monitoring system that is visual 

and audial, so that backstage choruses 
and equipment operators can see what 
is happening on the podium or on 
stage 

a production communication system 
for cueing performers and production 
people 

an audience recall system 
systems for paging patrons and en

tertaining them during intermissions 
a motion picture sound system with 

speakers behind the screen 
a system to wire each seat for simul

taneous translation that uses throw
away earphones 

a system for television and radio 
broadcast with options or closed cir
cuit, tape, or outside transmission. 

While feasibility studies and acous
tic design are not the only services 
that BBN provides, they are the two 
services that contribute the most to 
the success of a cultural center. 

Unfortunately, BBN is hired only 
to give advice. They can use advanced 
laboratory techniques to synthesize 
hall acoustic techniques and they can 
construct scale models to predict the 
acoustical qualities, but they cannot 
keep mistakes from being made. Leo 
J. Beranek, a senior and founding part
ner of the firm, said that they can see 
the political mistakes coming. " 'You're 
making the wrong non-acoustical de
cision,' we can say. If they persist, the 
public and the musicians never know 
whether an acoustical or a non-acous
tical mistake was responsible." 

Those who direct the fate of per
forming arts centers and auditoriums 
across the country would do well to 
listen to the advice of the experts if 
they really desire to help the arts in
stead of building monuments that are 
functional failures. I] 

ceiling and in their lowered position 
are 12 feet above the platform, travel
ing 16 feet from bottom to top posi
tion. Each of the 3 groups of panels 
is separately controlled by a motor 
driven winch and may be put in a 
horizontal plane or stepped. 

The side walls from the top of the 
balcony to the true ceiling are acous-
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tically transparent loudspeaker grill 
cloth. Sixteen inches behind this cloth 
is the outside concrete wall, and be
tween the wall and the cloth are heavy 
velvet draperies hung from near the 
true ceiling. These can be exposed to 
deaden sound or pulled behind ply
wood panels to increase reverberation. 

On the near wall are 120 steel pyra
mids ( 8x8, 4x8, 4x4) pointed toward 
the platform which reflect and diffuse 
sound. Draperies cover these pyra
mids if reflection is not desired. 

The first concert was a piano recital 
for which the hall should have fairly 
low reverberation. During rehearsals, 
it became obvious that if the artist set 
the clouds to suit his own tastes, the 
sound may not be acoustically correct 
for the audience, and settings recom
mended by an assistant from the house 
may not be suitable for the performer. 

The performer must hear himself 
correctly to have rapport with the 
audience. The listeners want to hear 
him clearly, i.e. they want to hear 
every tone, and they want to hear him 
accurately, i.e. without acoustic emph
asis. 

After testing the settings for several 
hours with perceptive friends, the per
former selected the settings for the 
clouds. Cloud 1 was about half way 
down; cloud 2 was about% of the way 
down, and cloud 3 about 7~ of the way 
down. 

During the actual performance, it 
was noticed that the conditions bright
ened due to the presence of the audi
ence which is more reflective than just 
the carpeting and the velvet seating. 

For chamber music, dryer condi
tions are desired and clouds 1 and 2 
are brought almost all the way down 
while cloud 3 is about half way down. 

For a large ensemble like the 150 
voice Macalester Choir, the clouds are 
raised fully and the side draperies are 
all gathered behind the pI yw ood 
panels. The sound is amazing, how
ever page turning and casual com
ments from the singers must be done 
with care. One hundred fifty pages 
turning at the same time sounds like a 
rainstorm, and comment and other in
dividual noises from the choir provides 
interesting and sometimes startling 
results. 

With the clouds completely lowered 
and the draperies all exposed, normal 
conversational speech can be heard 
from the platform for all public lec
tures, classes, and meetings. Audience 
members, by raising their voice slight
ly can be easily understood. [] 
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The interior of the hall with cloud 2 about 1f2 down. 

BALCONY 

BALCONY 

Reflected ceiling plan of clouds (shaded squares) is superimposed onfloor plan of hall. 

The interior of the hall with cloud 2 all the way down. 



by Pete Hovde 

-uiAlaJ el cruduJ Jemper elernam 

Once upon a time ( ljT) pretty lit
tle Polly Nominal was strolling across 
a field of vectors when she came to 
the edge of a singularly large matrix. 

Now Polly was convergent and her 
mother had made it an absolute con
dition that she must never enter such 
an array without her brackets on. Pol
ly, however, who had changed her 
variables that morning and was feel
ing particularly badly behaved, ig
nored this condition on the grounds 
that it was insufficient and made her 
way in amongst the complex elements. 

Rows and columns enveloped her 
on all sides. Tangents approached her 
surface. She became tensor and ten
sor. Quite suddenly, three branches 
of a hyperbola touched her at a single 
point. She oscillated violently, lost all 
sense of directrix and \Vent complete
ly divergent. As she reached a turning 
point she triped over a square root 
which was protruding from the erf 
and plunged headlong down a steep 
gradient. \iVhen she was differentiated 
once more she found herself, appar
ently alone, in a non-euclidan space. 

She was being watched however. 
That smooth operator, Curly Pi, was 
lurking inner product. As his eyes 
devoured her curvilinear coordinate a 
singular expression crossed his fa~e. 
'VVas she still convergent, he won
dered. He decided to integrate im
properly at once. 

Hearing a vulgar fraction behind 
her, Polly turned round and saw Curly 
Pi approaching with his power series 
extrapolated. She could see at once 
by his degenerate conic and his des~ 
sipative terms that he was bent on no 
good. 

"Eureka," she gasped. 
"H.o, .ho," he said. «What a sym

meh·Ic httle polynomial you are. I can 
see you're bubbling over with sees." 

"0 Sir," she protested, "keep away 
from me. I haven't got my brackets 
on." 
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'"Calm yourself, my dear," said our 
suave operator. "Your fears are purely 
imaginary." 

"I, I," she thought, "'perhaps he's 
homogeneous then." 

"What order are you?" the brute 
demanded. 

"Seventeen," replied Polly. 
Curly leered. "I suppose you've 

never been operated on yet?" he 
asked. 

"Of course not," Polly cried indig
nantly. ''I'm absolutely convergent." 

"Co " 'd C 1 "L ' me, come, sa1 . ur y. et s 
off to a decimal place I know and I'll 
take you to the limit." 

"Never," gasped Polly. 
"Exchlf," he swore, using the vilest 

oath he knew. His patience was gone. 
Coshing her over the coefficient with 
a log until she was powerless, Curly 
removed her discontinuities. He stared 
at her significant places and began 
smoothing her points of inflexion. Poor 
Polly. All was up. She felt his hand 
tending to her asympototic limit. Her 
convergence would soon be gone for 
ever. 

There was no mercy, for Curly was 
a heavyside operator. He integrated 
by parts. He integrated by partial 
fractions. The complex beast even 
went all the way around and did a 
contour integration. What an indig
nity. To be multiply connected on her 
first integration. Curly went on oper
ating until he was absolutely and 
completely orthogonal 

When Polly got home that evening, 
her mother noticed that she had been 
truncated in several places. But it was 
too late to differentiate now. As the 
months went by, Polly increased mo
notonically. Finally she generated a 
small but pathological function which 
left surds all over the place until she 
was driven to distraction. 

The moral of our sad story is this. 
If you want to keep your expression 
convergent, never allow them a single 
degree of freedom. 

NEWS FLASH: The Engineering 
Library was forced to close yester
day. It seems that someone stole the 
book. 

Prof. Nuckolls received the "Purple 
Shaft Award" from the M.E. students. 
This should make all you other M.E. 
instructors try a little harder. 

Two men sat at the club and the 
one said, "Say, how is that gorgeous 
secretary of yours?" 

"Oh, I had to fire her." 
"Fire her! How come?" 
«Well, it all started a week ago last 

Thursday on my 38th birthday. rve 
never been so depressed." 

«\Vhat has that got to do with it?" 
"\V ell, I came down for breakfast 

and my wife never mentioned my 
birthday. A few minutes later, the 
kids came down and I was sure they 
would wish me a happy birthday, but 
not one word. As I said, I was most 
depressed, but when I arrived at the 
office, my secretary greeted me with 
'Happy Birthday,' and I was glad that 
someone remembered. 

"At noontime, she suggested that it 
was a beautiful day and that she 
would like to take me to lunch at a 
nice intimate place in the country. 
\iV ell, it was nice and we enjoyed our 
lunch and a couple of martinis. On 
the way back she said it was much 
too nice a day to return to the office 
and suggested that I go to her apart
ment, where she would give me an
other martini. That also appealed to 
me and, after a drink and a cigarette, 
she asked to· be excused while she 
went into the bedroom to change into 
something more comfortable. 

"A few minutes later, the bedroom 
door opened and out came my secre
tary, my wife and the two kids with 
a birthday cake, singing 'Happy Birth
day,' and there I sat with nothing on 
but my socks." 
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Groom: So you didn't realize I wore 
elevator shoes and a toupee. 

Bride: No, but don't worry, I have 
a couple of surprises for you, too. 

Sign in the cloakroom of the Cathe
dral above a row of hooks: "For fac
ulty members only." Underneath it 
someone has added: "May also be 
used for hats and coats." 

It's hard to keep a good girl down 
but lots of fun trying. 

Civil: "I failed my physics exam." 
M.E.: "But I thought you had all 

the answers written on your cuff." 
Civil: "I did but I put on my cal

culus shirt by mistake." 

After shaving (or "working over") 
the big fellow on the chair, the barber 
asked, "Now sir, would you like me to 
wrap your face up in a warm towel?" 

The young man answered, "No, 
that's fine. I'll carry it under my arm." 

Let's hear it for the engineer who 
builds bridges and the girls who come 
across. 

F R 

A 
SUCCESSFUL 

CAREER 

You need education plus experi
ence. Contract Engineering can 
provide you with a vast number 
of positions while building for a 
long term career. Call or write us 
and we will explain how you can 
participate. 

POSSIS ENGINEERING 
6480 Wayzata Boulevard 

Minneapolis, Minnesota 55426 
Telephone: 545:0468 
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a growth company. We have an es
tablished record of rapid growth 
and serve a growing market. 

a young company. Electrohydraulic 
servo systems were first applied to 
testing applications less than ten 
years ago. We were one of the first 
companies to do so. Our staff is 
young, yet MTS design engineering 
experience totals almost 100 man
years. 

a high technology company. We incor
porate advanced electronics, hydrau
lics and systems technologies in 
our product. 

an industry leader. We have sup
plied the great majority of electro
hydraulic control systems for test
ing applications to date. 

a systems company. We manufacture 
complete testing systems which 
accomplish a total result, thus 
solving a total or major applica
tion problem for each customer. 

Ca 11 941-3200 
11An Equal Opportunity Employer" 

Judge: "Did you say this man stole 
your money out of your stocking?" 

Girl: "Yes your honor." 
Judge: "Well why didn't you put up 

a fight?" 
Girl: "I didn't know he was after 

my money!" 

s t 
A guest professor was coming to the 

university to speak to three branches 
of engineering and discuss their fields 
in relation to some form of produc
tion. The first group were mechanical 
engineers and as the professor entered 
the room he immediately said good 
morning. The students promptly re
sponded by saying good morning, 
whereupon the professor gave his 
talk. The chemical engineers were 
next and the procedure was much the 
same as before. \iVhen the professor 
entered he said good morning and the 
students immediately rep1ied with a 
good morning. However, when the 
industrial engineers turn came and 
the professor said good morning 
wouldn't you know that they all wrote 
it down. 

HOW 

DOES 

AN 

ENGINEER BLOCK 

PROGRESS? 

By being narrow; by not broadening his 
outlook; by not considering alternatives 
to every problem; by being too content 
with the way things are; and most impor
tant, by staying in an environment that 
does not take part in and actively con
tribute to progress. 

And here's the kick in the head. Engi
neers are the best able to contribute to 
progress. As a matter of fact, their role 
is vital. With their technical knowledge 
and education, engineers should be in 
the forefront of progress. But that's not 
always the case. 

An engineer's responsibility is to bring 
about technical progress which results in 
social and economic development. And 
that responsibility presents one of the 
greatest challenges in a life-time. Success 
and fulfillment are the rewards of those 
who bear the responsibility and accept 
the challenge of solving the problems 
related to man's basic needs in transpor
tation, water, health & sanitation, food, 
and energy. 

At E-M your knowledge can be applied 
in solving problems in electrical design 
as well as in the marketing of electrical 
products. 

With E-M you'll contribute to progress 
... not block it. You'll work in an envi
ronment where solutions to technical 
problems mean fulfillment of man's 
basic needs. At E-M we need men who 
have the ability to comprehend tech
nical changes and relate them to social 
progress. 

ElECTRIC MACHINERY MFG. COMPANY 

TELEPHONE MR. GREEN AT 339-6751 

MINNEAPOLIS, MINNESOTA 55413 
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Annoyed by the professor of anat
omy who told racy stories during class, 
a group of coeds decided that the next 
time he started to tell one they would 
all rise and leave the room in protest. 
The professor, however, got wind of 
their scheme just before class the fol
lmving day. 

Half way through the lecture, he 
began, "They say there is quite a 
shortage of prostih1tes in France." 
The girls looked at one another, arose, 
and started for the door. "Young 
ladies," said the professor with a 
broad smile, "the next plane doesn't 
leave until tomorrow afternoon." 

<;!I @ @ 

Sign in a pharmacy window: For 
the Girl who has everything-Penicil
lin. 

!JiJ#~OHV 
-{/m~d/~uctloJ/j/ tfo: 
Donovan Construction Company has 
need for Civil, Mechanical and Elec
trical Engineers. 

The Construction Industry is one of 
the largest industries in the world 
and is growing, because of our pop
ulation explosion, at a much faster 
rate than most other industries. 

Donovan Construction Company with 
50 years of experience, is one of the 
largest construction firms in the 
United States with offices in St. 
Paul, Detroit, New York, Phoenix 
and Los Angeles and is involved in 
large commercial and institutional 
buildings, dams, power plants and 
other heavy engineering projects, 
as well as construction of trans
mission, distribution and substation 
facilities for the Electrical Industry. 

Donovan Construction Company of
fers, in addition to a good starting 
salary, generous fringe benefits in
cluding bonuses and profit sharing, 
advancement opportunities in a 
business atmosphere motivated by 
excellence and desire to expand. 
To be associated with Donovan 
Construction Company is a lifelong 
career rewarded by advancement 
commensurate with achievement. 

Contact 
DONOVAN 
CONSTRUCTION COMPANY, 
1080 Montrea I Avenue 
St. Pau 11 Minnesota 5S1 02 
Telephone: 790-1761 
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Math professor: "Give me an ex
ample of an imaginary spheroid." 

M.E.: "A rooster's egg." 
@ ® @ 

A friend of ours got a telegram 
lately which certainly gave him a 
thrill. The message read: 

"Married Bessie yesterday in Miami. 
Going to Tampa with her tonight." 

Art Student: "Perhaps you, too, are 
a lover of nature. Have you seen the 
rosy-fingered dawn spreading across 
the eastern sky, the red-stained sul
phurous islets floating in the ladle of 
fire in the west, ragged clouds at mid
night ~lotting out the shuddering 
moon? 

M.E.: "Nope, not lately. Been on 
the wagon for more than a year." 

® ® @ 

Stokley's Theory of Integration: 

I>> U 
(I is much greater than you.) 

@ ® ® 

I.E. Professor: "Young man, why 
aren't you taking notes?" 

Student: "I don't need to. I've got 
my father's." 

A pharmacist found it necessary to 
leave his drugstore one day. He asked 
the soda clerk to keep an eye on things 
until he returned. No sooner had the 
pharmacist left than in staggered a 
lushed up character demanding in a 
loud voice some medicine to cure his 
hiccups. The druggist returned and 
asked if there were any customers, 
and the soda clerk replied: "Only one, 
a drunk with a bad case of hiccups." 
"Well," asked the druggist, "Did you 
tell him to come back when I was 
here?" "Oh, no," answered the kid 
soda jerk. "I took care of it myself. 
I mixed him a cup of epsom salts, 
with Citrate of Magnesia, Castor Oil 
and Mineral Oil, than I gave him some 
Exlax to nibble on. He took it right 
then." "Great Scott," said the drug
gist, turning pale, "that mixture won't 
stop the hiccups." The soda jerk 
smiled, "Want to bet? Take a look 
outside. 'I'here he is holding on to that 
lamppost; he doesn't dare hiccup." 

® @ 4!11 

A closed mouth gathers no feet. 
<;!I ® ~ 

\Ve've just heard about the girl who 
was picked up so often that she began 
to grow handles. 

invite your 
phone call for 

an interview 
appointment , 
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MET SPORTS CENTER IS ONE 
OF THE CHALLENGING 
PROJECTS WE HAVE BEEN 
INVOLVED IN. 

If challenge is what you want 
in your professional life{ 
we want you. 

BRUCH AND MORROW INC. 
CONSULTING ENGINEERS 

Mechanical Electrical 
Structural 

1415 NORTH LILAC DRIVE, 
MINNEAPOLIS; MINN. 55422 

PHONE 544-3111 

STILL UNDECIDED? 

THEN CHECK THESE 

OPPORTUNITIES FIRST! 

MANUFACTURING ENGINEERING 

INDUSTRIAL ENGINEERING 

PRODUCT DESIGN 

CALL TODAY! 

776-8511 
ASK FOR WILLIAM GORDON 

INSTANT INTERVIEWS WITH 
THE WORLD'S LEADING 
APPLIANCE BUILDER 

St. Paul Division 

850 ARCADE STREET 

ST. PAUL, MINNESOTA 55106 
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THE DISCOVERY COMPANY 
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As an undergraduate Jim Brix recognized the potential 
of an infant technology known as fluidics. 

Now, after a BSEE degree from South Dakota State 
University '67, Jim's devoting full-time at General 
Electric to solving some uniquely difficult control system 
problems. 

By combining the use of fluid flow and the interaction 
of forces, fluidic circuits can perform logic, amplification 
and control system functions. The absence of moving 
parts promises almost indefinite operating life, with 
improved safety and reliability. These advantages can 
push back frontiers in space exploration, manufacturing, 
transportation, and medicine, to mention only a few. 

With this potential, fluidics is almost certain to have a 
technological impact similar to the one solid-state de
vices made recently in electronics. 

Fluidics is one of many fledgling technologies General 
Electric people are pursuing to improve man's life m 
and beyond the 70's. If you'd like to know more about 
fluidics or another area of technology, write and tell us 
of your interests. General Electric Company, Dept. 
801R, 570 Lexington Avenue, New York, N.Y. 10022. 

GENERAL ELECTRIC 
699-27 

AN EQUAL OPPORTUNITY EMPLOYER (M/F) 
,tt, l(~< L B A Y 
AIN CAMPUS 

COPIES 


