


Leading organization seeks brilliant executives ... in ... the om making 
'The organization: perhaps the most important 
in the world today ... l86,000,000 sharehold
ers in this country alone ... an area of distri
bution extending millions of miles upward 
and outward. 
The immediate business at hand: protecting 
and sustaining the peace-our very survival. 
There are some who would describe this 
organization as non-profit. And there are 
others, who would more thoughtfully deem 
its investments, dividends, and assets noth
ing less than priceless. 
Today, thousands of selected young college 
graduates are joining that organization in 
responsible executive positions. They join to 
serve as officers in the United States Air force. 

The resources at hand for the career devel
opment of these applicants are matchless. 
They are participating in the world's most 
advanced research and development pro
grams. Engineering, science, administration 
-each career field calls for the services of 
forward-looking graduates who will assume 
vital responsibilities. The start of an out
standing career awaits you in this organiza
tion where success is more than a corporate 
objective-because if it doesn't happen here, 
it won't happen anywhere. 

For details on the opportunities open to you 
as an Air force officer, mail this coupon. 
There's a place for tomorrow's leaders on 
the Aerospace Team. U.S. Air Force. 

r---------------------------------1 
I OFFICER CAREER INFORMATION I 
I Dept. EM210, Box 805 
I New York 1, N.Y. 

II I Please send me complete details on 1 
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MINNESOTA TECHNOLOG 

A short talk 

about a lifetime career 

by 

"Here in the research department of American 
Oil you're given an opportunity to work in many 
phases of petroleum engineering; As a design
economics engineer, I'm investigating the incen
tives for proposed new technical ventures., These 
projects provide a good background for greater 
research department responsibilities and/or for 
opportunities in marketing, production, or 
general management." 

Jim Bryce has a lot going for him: a Bachelor 
of Chemical Engineering degree from Cornell, an 
excellent start on his Masters degree in Business 
Administration in Finance at Northwestern, and 
a solid career opportunity at American Oil. Right 
now, Jim's MBA work at Northwestern is being 
paid for (75%) by American Oil on their Advanced 
Education Plan. 

Scores of ambitious and talented young men 
like Jim Bryce have been attracted to; American • 
Oil because of the wide range of research oppor
tunities offered. American Oil is particularly 
interested in: Chemists~analytical, electrochemical, 
inorganic, physical, polymer, organic, and agri.:.. 
cultural; Engineers- chemical, mechanical, 
metallurgical, and plastics; Masters in Business 
Administration with an engineering (preferably 
chemical) or science background; Mathemati
cians ; Physicists. 

For further information about a challenging 
career for you in the Research and Development 
Department of American Oil Company, write 
to: D. G. Schroeter, American Oil Qompany, 
P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics Ell Organic ions under electron 
impact Ell Radiation-induced reactions Ell Physiochemical nature of 
catalysts ~ Fuel cells ® Novel separations by gas chromatography ~ 
Application of computers to complex technical problems ® Synthesis 
and potential applications for aromatic acids ® Combustion phenomena 
~ Solid propellants for use with missiles ® Design and economics: 
new uses for present products, new products, new processes ® Cor
rosion mechanisms ® Development of new types of surface coatings. 

STANDARD 01 L DIVISION 
AMERICAN 01 L COMPANY 
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The program began in 1957 with 5 original projects. At present, 
it is toncerned with 20 specific projects employing 2 full-time 
senior engineers 3 Ph.D. and 10 masters candidates, and from 25 to 
30 students. 85 'per cent of the work is done by the students, from 
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ELCOME Freshmen. The staff of the MINNESOTA TECHNOLOG wants to extend its heartiest 
greetings to you. 

We don't need to tell you that you have chosen a curriculum which will occupy the better 
part of your time for the next four to five years. Yes, you will find the road a difficult and chal
lenging one but we think you have shown that you are capable of meeting that challenge. 

We're not going to spend too much time dwelling on the old standard advice to Fresh
men. You already have gotten enough. From grandmother to housemother, they've all told you 
what to expect at the University. You know there are no magic slogans for doing well. Some
one can't just wrap a nice package for you and tell you that if you follow these steps you will 
do well. It's not that easy. Some of us do well because we do things using a certain method 
and others do equally well using another method but no one does well unless he tries. 

So instead of the list of advice which you don't need anyway, we'll broaden your scope 
in extracurricular opportunities offered by the Institute of Technology. 

Student chapters of National Professional Engineering Societies are currently operating 
in every department. These societies offer every student a chance for professional development 
within his profession not available in the classroom. Generally speaking, these groups meet 
twice a month and may feature prominent speakers in the profession, movies, plant tours or 
roundtable discussions. We think these student chapters are well worth your time. 

Each chapter is open to all students of the department it represents and dues are nominal. 
For your convenience we have published a few facts on each of these societies on page 36 of 
this issue. 

Student government in the Institute is conducted by the Technical Commission. The Tech 
Commission (as it is commonly called) gives any interested student the opportunity to apply for 
positions. It is composed of the presidents of the departmental societies, four members elected 
at large, a Freshman representative and three faculty advisors. 

The Freshman representative is elected each fall by the Tech Commission and the members
at-large are elected in the general I.T. elections each spring. Anyone may attend the meetings 
and be heard on any matter pertaining to student affairs. A chart on page 44 shows the organi
zation of the commission. 

There are currently six excellent professional fraternities. Some restrict membership on the 
basis of major and others are open to any engineering or science student. These six fraternities 
are listed on page 37 of this issue. The fraternities themselves will be glad to fill you in on 
their membership requirements if you give them a call. 

Another organization worth looking into (and please excuse us if we seem prejudiced), is 
the MINNESOTA TECHNOLOG, the official student publication you've heard so much about. The 
TECHNOLOG is beginning its 43rd year of publication and of course we can use you if you have 
any flare for the publications business. Please come in and apply in person at our office in the 
basement of Mechanical Engineering. 

Finally, for those of you displaying above average proficiency in your studies, membership 
in one of the Honorary Societies may be extended to you. This generally comes sometime after 
your third year. A list of the Honorary Societies is also on page 37 of this issue. 

So as you begin your professional studies may we extend again our sincere best wishes and 
hope that you find your experience here a profitable one. 

MINNESOTA TECHNOLOG ,s 
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In the big, bustling Southeast, J. E. Sirrine Company is.a big name. 
Architects and engineers, they have planned and designed many of the 
area's new industrial and commercial buildings, with special emphasis 
on plants for the fast-growing textile and pulp-and-paper industries. 

Sirrine's own new office building in Greenville, S. C. is both symbol 
and showcase: a model of functional efficiency, and standing proof 
that a commercial edifice can be architecturally attractive as well. 
Naturally, only the finest of materials and equipment went into this 
building. 

Including (naturally) Jenkins Valves-used throughout, for all 
heating, plumbing and air conditioning lines. After all, Jenkins has 
been the accepted "Standard of Quality" for almost a century. 
Architects, contractors, engineers and operating men-by the 
thousands and thousands-all know from experience that Jenkins 
Valves save valuable "down time" and cut maintenance costs. They're 
cheaper in the long run. 

Yet Jenkins quality costs no more than other quality valves. Give it a 
thought, won't you? They cost no more-yet they'll save you time 
and money year after year. Jenkins Bros., 100 Park Avenue, 
New York 17, New York. 

Available From Leading Distributors Everywhere 

Architects and Engineers: J. E. Sirrine Co. 
General Contractor: Yeargin Construction Co. 
Air Conditioning Contractor: 

Sanitary Plumbing & Heating, Inc. 
Plumbing Contractor: B. R. Kellett & Co. 
All Greenville, S. C. 
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I SHOULD like to take this opportunity to welcome the new students in the 
Institute of Technology. The fact that you are in the Institute already shows 

that you are interested in a scientific or technological profession and that you 
1ave demonstrated exceptional intellectual ability. Of course, the prime req
uisite for the new student is mastery of his college work; however, in addi
tion, there are many worthwhile outside activities in which you can partici
pate once you find you have the time. These activities will add to your total 
learning here. 

It is worthwhile to belong to the student technical society in your field of 
interest. These societies, affiliated as they are with national groups, are not 
only of help to the beginning student but also to the upper classman and even 
to the graduate by enabling you to become more closely affiliated with your 
profession. 

I wish to all of you the best success, both in your studies, and in the other 
activities that you may choose in preparation for a successful professional 
career and for a useful role in society. 

DEAN ATHELSTAN SPILHAUS 

ANY students are entering the Institute of Technology for the first time. 
We say "Welcome" to these students, both to our new freshmen and to 

the increasing number of transfer students who come to LT. for professional 
study. 

Our students are selected with care; we have full confidence that each stu
dent has the capability to satisfactorily complete his academic program in LT. 
We hope that each of you will achieve this goal and that, in addition, you 
will make the fullest use of the very extensive academic opportunities which 
are available to you at the University of Minnesota. These relate not only to 
physical facilities; more importantly, they include the possibilities of associa
tion with an excellent faculty and a student body with which you share com
mon interests. 

Again this year the MINNESOTA TECHNOLOG will be distributed to the 
high schools of the state. We extend, therefore, a special word of welcome to 
these readers, both to those who became acquainted with the TECHNOLOG 
last year and to our new readers who are looking forward to a career in 
science or engineering. 

Dean Spilhaus will be returning to the University of Minnesota early in the 
fall quarter following a leave of absence for approximately a year as Commis
sioner of the U. S. Science Exhibit at the Seattle World's Fair. 

MINNESOTA TECHNOLOG 

ACTING DEAN 
FRANK VERBRUGGE 
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A BROAD SPECTRUM OF OPPORTUNITY 
MITRE works on the leading edge of a new technology -the creation of large 
computer-based systems (such as SAGE, NORAD, and BMEWS) that enable the 
military to detect attack and retaliate. Their purpose is to prevent war. 

This work creates a wide range of career opportunities in many broad areas. 

For instance, you might want to devote your talents to the full 
exploration of a single component in one system. 

Perhaps, instead, you would prefer a more general assignment, such as the design 
of circuits, the development of radar, or the analysis of space hardware. 

Or perhaps you would be more at home working on overall 
design of future command and control systems. 

At MITRE the work ranges all the way from the detailed problems of 
electronic design to the abstract problems of national defense. 

Whatever area you choose, you would find work 
that is important to your country . 
. . . and work that is creatively challenging. 

You would have the opportunity to grow, 
professionally, in an atmosphere of 
free and objective inquiry . 

.At MITRE you would become 
identified with projects of the utmost 
national urgency - projects that 
offer a real challenge to the 
talented scientist and engineer. 

The rewards are great. Salary 
and benefit plans are 
competitive. MITRE offers 
excellent Educa tiona I Assistance 
and Staff Scholar programs that 
give every encouragement to 
employees who wish to continue 
their academic interests. (At the 
present time, MITRE employees 
are attending 15 different 
institutions, including MIT, Harvard, 
Northeastern, and Boston University.) 

Currently assignments are available 
in the following broad areas: 
" Data Processing Development 
" Computer Application 
" SAGE Design and 'l'esting 
" Operations Research 
" Communications 
" Human Factors 
e Range Instrumentall;ion 
" System Cost Analysis 
.. Advanced System Design 
" Econometrics 
" Radar Systems and Techniques 
e Air 'l'raffic Control 
" Space Surveillance 
e Space Systems Command and Control 
" Astrodynamics 

MITRE is located in pleasant suburban Boston. 

Rewards are competitive. Minimum requirements, 

B.S., or M.S., or Ph.D. Write in confidence 

to Vice President- Technical Operations, The 

MITRE Corporation, Box 208, Dept. UMT 10, 

Bedford, Massachusetts. 

ITRE 
MITRE is an independent, nonprofit corporation 

working with-not in competition with-industry. 

MITRE serves as Technical Advisor to the Air 

Force Electronic Systems Division, and is char

tered to work for such other Government agen

An Equal Opportunity Employer cies as the Federal Aviation Agency. 
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Your future tn chemical engineering is his business 
He's a Monsanto Professional Employment representa
tive. He's your representative, too ... your link between 
campus and company. His knowledge of Monsanto is 
complete, and he's especially qualified to counsel with 

you regarding your future. 

Ask him about Monsanto's diversity-in geography, 
activities, products-that means ever-expanding op
portunity for the young man of exceptional promise. 
Ask him about Monsanto's research-mindedness, how 
it helps develop your creativity. Ask this expert in 

futures about the future Monsanto offers you in research, 

engineering, manufacturing and marketing. 

See your Placement Director to arrange an interview 
when we visit your campus soon. Or write for our 

new brochure, "You, Your 
Career and Monsanto," to 
Professional Employment 
Manager, Department EM-3, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

® 

All QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 

MINNESOTA TECHNOLOG 
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Photos courtesy Seattle World's Fair 

These arches mark the entrance to the United States Science 
Exhibit at the Seattle World's Fair. The giant revolving Space 
Needle restaurant can be seen in the background. 

by JOHN W. HARRIS, Grad '62 

I N a few days, on October 21, 1962, a large exposition 
will close. The vVorld's Fair will have left a per

manent impression on literally millions of people. Strate
gically timed, the Fair coincided with international space 
flights and satellite launchings, and this limelight opened 
the eyes of the Fair's visitors to the fascinating, awesome 
power of science. 

Founded on the theme, The World of Science, the 
Fair's displays were presented in an interesting, informa
tive style. Designed to make the visitor a part of the 
display, the individual became incorporated in the magic 
of the demonstrations. People learned the speed of com
puters, why a satellite stays up without wings, what hu-

10 
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man cells are composed of, and took imaginary flights to 
deep interstellar space. Most visitors were quite im
pressed. 

In the face of what many consider to be the Science 
Revolution, the Fair emphasized to a generally unaware 
public that science can provide Man with large amounts 
of knowledge, enabling him to live an easier, fuller life. 
Once educated, public support for science could enable 
the United States to overcome many so-called "gaps," 
and take an unprecedented lead in the Scientific Revolu
tion. If the 1962 World's Fair has done anything to
wards such public education, it has done a great service 
to the world of science. 

OCTOBER, 19S2 



High above the streets of Seattle runs 
one of the two monorail trains speed
ing toward downtown Seattle to pick 
up another load of passengers for the 
1.2 mile trip back to the Seattle World's. 
Fair. The train seats 125 passengers, 
but can take up to 450 on the 94 
second trip at speeds over 70 miles per 
hour. 

Rising from the pool of golden light 
through rainbow hues shimmering 
down from the World of Tomorrow, the 
"bubbleator" carries 100 passengers 
into the honeycomb of cubes that fore
tell the future. The World of Tomor
row is in the center of the Washington 
State Colis.eum at the Seattle World's 
Fair. 

The Library of the Future is located 
in the 'southeast corner of the Wash
ington State <Coliseum. World's Fair 
visitors can see a Univac computer as 
it expands and simplifies the learning 
process. Multiple projection techniques 
and advanced electronic devices are 
also on display in the library. 



by KENNETH BARNES, Grad '61 

HY does one car feel safe and secure while driving 
over uneven, twisting roads, while another feels 

distinctly out-of-control? If your car feels safe, how did 
it get that way? If it feels out of control, what c:1n you 
do about it? 

The answers to these questions come under the head
ing of roadability: the way a car behaves as it stops, 
turns, and passes over bumps. By starting with a crude 
approximation to an automobile and adding components 

Fig. l. Forces acting on cornering car. 

one at a time, we can see how weight distribution, tires, 
springing, suspension geometry, steering, and brakes af
fect roadability. After we discover the principles, you 
can use them to improve your car's roadability. 

THE LIMITING C::ASE 
U ~ing the "basic physics" model of a car in Fig. 1, we 

reath the obvious conclusion that lowering the center of 
gravity or widening the tread will improve stability. 

To see that auto manufacturers have applied this prin
dple in recent years, compare the 1962 "wide-tracY' 
Pontiac with its 1952 ancestor. You can get similar results 
with "lowering kits" and wheels whose rims have been 
offset outward. Owners of late Chevies can buy wheel 
spacers to increase tread width. If you indulge in lower
ing, don't forget that some ground c1earance comes in 
handy now and then. 
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Our next step is the addition of four wheels and a 
third dimension. \i\1 e'll take as our model the kart in 
Fig. 2. vVhat can we learn about roadability from this 
"automobile" which is no more than four wheels and a 
chain-saw c:1gine held together with some steel tubing? 

Right away, you c.:m see how its designers have taken 
our first principle to heart; the seat of the driver's pants 
is no more than 2 in. from the ground. Now let's examine 
what happens as the kart rounds a corner. To resist a 
side thrust, the wheels steer toward it. The resulting 
angle between the plane of the wheel and the direction 
of motion is called the slip angle. The slip angle is shown 
in Fig. 3 and is somewhat analogous to the angle of at
tack of an airplane wing. It's no surprise to hear that the 
slip . angle increases with side thrust, but why does one 
tire design show less slip angle than another for a given 
side thrust? Cornering power (the number of pounds of 
side thrust required to produce one degree of slip) is 
increased by: 

1. increasing the pressure. 

2. leaning the top of the wheel toward the side thrust . 
. 3. using larger tires on wider rims. 

4. reducing the angle between the tire's cords and the 
plane of the wheel. 

Fig. 2. A typical kart. 
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5. rounding the edges of the tread. 
6. optimizing the load. 

Usually the optimum load is less than the weight on the 
wheel when at rest. 

It's not likely that a given side thrust will produce the 
same slip angle at all four wheels. Naturally, the tires 
having the lowest cornering power will have the largest 
slip angle. If our kart's center of gravity isn't ~enter~d 
(front to back), the wheels carrying the most we1ght w~ll 
receive more side thrust and hence show a greater shp 
angle. Addition of driving forces further increases a 
wheel's slip angle. Braking forces reduce the slip angle 
somewhat. Remember, these statements apply to a roll
ing wheel only. 

If the net result is that the front wheels slip more than 
the rear wheels, the steering wheel correction required to 
keep on course increases as side thrust increases. This is 
oversteer. The opposite condition, understeer, occurs 
when the rear wheels slip more than the front wheels. 
Generally, a little understeer is desirable for stability. 
(Here's a case where there can be too much of a good 
thing.) The understeering kart (or car) tends to correct 
automatically for small disturbances. If the driver of an 
understeering kart finds himself heading for the outside 
rail on a curve, he can straighten himself out by applying 
additional power to his rear wheels. This maneuver is 
known as the "four-wheel-drift." If he applies too much 
power, the rear wheels break traction; his four-~heel
drift becomes a rather undesirable two-wheel-skid or 
spin-out. The driver of an oversteering ~art can't use this 
method of control, since more driving forces on the rear 
wheels will just make matters worse. 

How can you apply these principles? About the only 
practical way to improve your car's weight distribution is 
to load up the trunk with a couple hundred pounds of 
scrap iron or concrete. Of course, this won't do your pe;
formance any good. By increasing tire pressures, ym~ II 
not only improve cornering, but also increase tire life. 
Unless you're extemely sensitive, you won't mind _the 
slightly rougher ride resulting from tire pressures of 30 
to 35 psi. If you decide to buy larger tires, be sure to get 
wider rims to go with them. Big tires on your existing 
rims will behave much worse than your existing tires on 
wider rims. If your car now has 14-in. wheels, I'd recom
mend that you change to 15-in. wheels. To get advantages 
of rounded tread and low cord angle, you've got to buy 
a racing tire which is ( 1) expensive and ( 2) very rough 
riding. 

But maybe you don't want maximum cornering power 
at all four wheels. If your car is strongly nose-heavy, you 
may gain roadability by reducing the cornering power of 

Souo AxLE ''WISHBONE 

the rear wheels. Auto manufacturers recognize this and 
recommend lower tire pressures in the rear than in the 
front. Recommended pressures for rear-heavy cars are 

MoTION 

Fig. 3. Geometry of slip angle. 

just the opposite. Don't forget that adding passengers 
and baggage changes weight distribution. A car that 
understeers when you're driving alone may oversteer 
violently with six people and their baggage aboard. Ad
just your tire pressures and driving habits accordingly. 

SPRINGS 
Up to now I haven't said anything about springs. The 

little kart has none, and you sure feel it. When we put 
springs between the axle5i and the body, we gain com
fort at the expense of roadability. Side thrust can now 
tip (or roll) the body about a point in space known as 
the roll center. The geometry of the spring mountings 
determines the location of the roll center. If the center 
of gravity is well above the roll center, or if the springs 
are "soft," it won't take much side thrust to produce a 
large roll angle. A large roll angle shifts the center of 
gravity outward; this overloads the outside wheels and 
increases chances of the whole car tipping over. 

To make matters worse, the wheels and axles now be
have like the classical spring-mass system. For each com
bination of wheel and axle weight, spring stiffness, and 
shock absorber damping, there's a speed above which 
the wheels will not follow the bumps in the road. A re
duction in unsprung (wheel and axle) weight or an in
crease in spring stiffness raises this speed. 

It's clear that stiffer springs will help your car's road
ability. When looking for stiffer front coil springs, try .to 
find springs with the same coil diameter but larger w1re 
diameter. \Vith no load, a stiff spring will be shorter 
than a soft one of the same load capacity. Springs from 
station wagon, convertible, and police models of your 
make should improve stability without seriously affecting 
riding comfort. If you want something still stiffer, you 
may be able to adopt a spring from a heavier car in the 
same "family" as yours. In most cases this means cutting 
one or two coils off one end. Finally, you may be able 

(Continued on Page 40) 
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(FRONT END Of 
,t\Ll CARS) 

SW'ING AXLE 
(coRVAIR, ETC. 

REAR END) 

Fig. 4. Reactions on solid axle and independent suspension systems of cornering vehicles. 
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Ralph Millermaster, vice president, 
engineering and development, answers the questions 

most frequently asked by students regarding 
Cutler-Ham mer's role in industrial automation 

Q. How long has Cutler-Hammer 
been in Automation? 

A. Long before the word "auto
mation" was coined. 

Many company historians view 
the installation of the :first electric 
turret-turning control for battle
ships as our original "automatic 
system" achievement. In 1904, 
trials aboard the U.S.S. INDIANA 
so improved rapid-fire and gunnery
control scoring that identical sys
tems were installed on sister ships. 

Q. How does your Automation
or "System Control"-effort 
differ from your other control 
business? 

.A. We work in two areas of control. 
One involves research, develop
ment and manufacture of stand
ardized electric control components 
and apparatus. Here the customer 
orders from us through a bill of 
material. 

The automation customer is dif
ferent. He has no bill of material 
-he has a problem. He needs to 
improve production or quality, or 
to reduce his unit costs. He isn't 
buying "hard ware," he's seeking a 
creative solution to a challenging 
problem ... and that's what our 
engineers provide. 

Q. Assuming I decide to work 
for a control manufacturer, why 
Cutler-Hammer? 

A. The most compelling reason is 
our continuing interest and exten
sive experience in "System Con
trol." This is the life of our com
pany and distinct career advantages 
result from this concern. 

Our engineers are forced to apply 
a combination of advanced elec
tronic and electrical engineering 

know-how to solve a customer's 
manufacturing problem. They start 
with a thorough grounding in the 
customer's products-how he 
moves and works the materials he 
manufactures. Then they apply 
their technical knowledge to create 
a practical solution. We have a 
Materials Handling group, a Metal 
Processing group, and many other 
industry groups composed of young, 
creative-minded engineers. 

And, we don't "stock-pile" our 
engineering talent. Every engineer 
we hire is expected to contribute 
quickly and directly to the team 
effort. 

Q. How does Cutler-Hammer 
approach an automation job? 

A. We have learned that a sizable 
system needs painstaking coordi
nation between many groups
project teams, engineering, mainte
nance and purchasing personnel at 
the customer factory and head
quarters locations . . . machinery 
builders, motor manufacturers, 
contractors and many more. 

We view this coordination as one 
of our primary functions, and fulfill 
it by furnishing all responsible 
groups and individuals the infor
mation they want and need to 
guarantee an efficient dovetailing 
of effort. 

We organize a coordinating task 
force for each project, headed by a 
lead engineer and staffed by engi
neers representing every necessary 
technical discipline. That task force 
is charged with three duties: 

WHAT'S NEW FOR YOU? ASK ••• 

1. Create a system that will 
solve the problem. 

2. Design the system within the 
time allotted. 

3. Install the system at a cost 
which pays its way for the 
customer and provides us a 
fair profit. 

Task forces work together in a 
modern 500,000 square foot plant 
specifically designed to house every 
activity involved in the evolution 
of the complete system. Every pos
sible step has been taken to provide 
a climate that is conducive to 
creative planning and development. 

This approach has paid off! Long 
recognized as a leader in standard
ized motor control, Cutler-Hammer 
is more and more being regarded 
as a major contributor in industrial 
automation. Our automation cre
dentialsincludeinnovationsinevery 
industrial field from continuous 
process lines to newspaper mail 
rooms. 

Q. How do I learn more about 
Cutler-Hammer's automation 
capability and the career op ... 
portunities for engineers? 

A. By visiting your Place
ment Office . . . picking up the 
Cutler-Hammer literature on the 
rack, and talking to your Placement 
Director. Or, you can write direct 
toT. B. Jochem, Cutler-Hammer, 
Milwaukee, Wisconsin, for a com
plete kit of information. And, I 
hope that you will plan to meet 
with our representative when he 
visits your campus. 

Cutler-Hammer Inc., Milwaukee, Wisconsin • Divisions: AIL; Mullenbach • Subsidiaries: 
Uni-Bus., Inc.; Cutler-Hammer International, C.A. Associates: Cutler-Hammer Canada, 
Ltd.; Cutler-Hammer, Mexicana, S.A. 
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car econon1y wit 
Breakaway acceleration from 0 to 60 mph in just a fraction 
over 8 seconds. That is the unheard of big car performance 
achieved with small car economy by a popular 1962 auto
mobile turbocharged by Garrett-AiResearch. 

The Garrett turbocharger is the first controlled for opti
mum performance at all driving speeds. No matter how fast 
or slow you may be traveling, sudden acceleration and extra 
pulling power are there instantly and smoothly when you 
need them- on any grade at any altitude. 

How is it possible? The Garrett turbocharger, driven 
entirely by the engine's waste exhaust gases, sucks in larger 

bi car perforDJ.ance 
amounts of outside air and forces maximum fuel-air 
charges into the cylinders. This means better combustion, 
more power. 

Other areas of concentration at Garrett include: space 
life support systems, solar and nuclear power systems, 
electronic systems, air conditioning and pressurization 
systems, computer systems and small gas turbines for both 
military and industrial uses. 

For further information about a career with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los Angeles. 
Garrett is an equal opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9, 

California • Phoenix, Arizona" other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service • Garrett Supply " Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. • Garrett (Japan) Limited 
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You say you've got two classes a day? One at first 
hour and one at seventh hour? You say you can't 
study because there's too much noise in the bowl
ing alley? And the demonstrations in the hall of 
Physics are all out of order? Is that your trouble~ 
buddy? Then here, for your benefit, are 50 things 
to do when you are bored on campus. 

by CRAIG J. ANDERSON, SLA, '65 

1. Ask someone for a blotter. 

2. Help your math prof across the street. 

. 3. Join the Campus Club. 

4. Offer Jerry Jones a cigarette. 

5. Throw Murray Warmath's garbage on VanBrocklin's 
lawn. 

6. Convince the Dean of Students that Coca-Cola comes 
in brown bottles. 

7. Brush your teeth at a drinking fountain. 

8. Read the Daily. 

9. Rob the West Bank. 

10. Pretend OMW wrote "The "Music Nlan." 

11. Take a class in Robert Hall. 

12. Test the fire alarms at the Union. 

1.3. Hold a trial in Architecture Court. 

14. Write a fan letter to Ben Davis. 

15. Hijack a Cartesian plane. 

16. Beat up a vending machine. 

17. Think of a new place for a parking lot. 

18. Ask directions to Monill Hall at the information desk 
in the Administration Building. 

19. Think of 10 new uses for Frisbees. 

20. Start a "Nickels for Charlie" campaign against the 
MTA. 

21. Bend all your IBM cards. 

22. Drop an Alka-Seltzer off the Washington Avenue 
Bridge. 

2:3. Pretend you are getting airsick in an elevator. 

24. Drop an armload of books on a crowded stairway be
tween classes. 

2.5. Donate a gopher to the Museum of Natural History. 
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26. Compliment Dean Spilhaus on his comic strip. 

27. Tie your shoe in the Folwell tunnel between classes . 

28. Pretend your political science prof is a commie. 

29. Sell the bookstore a copy of "Tropic of Cancer." 

30. Tear up your fee statement. 

31. Hand your chemistry prof a bottle of water. Tell him 
not to drop it. 

32. Sell N oDoz at an English lecture. 

33. Make a U turn on Church Street. 

34. Throw a beer can at a squad car. 

35. Find out what the Ski Club does during the fall. 

36. Catch a bus one foot this side of the city line without 
paying 50¢ fare. 

37. Start a fraternity. 

38. Try to find a beatnik at the "Scholar" or the "Coffee 
Break." 

39. Write a theme paper in color crayon. 

40. Pretend one-year-plans are subversive. 

41. Read the poetry on the walls of your favorite john. 

42. vVrite a novel exposing life on campus. 

43. Check the Lost and Found at P&S for your pet ta-
rantula. 

44. Pop a lunchbag in Main Engineering study halL 

45. Pour ether on your professor's throat mike. 

46. Park your gum on a doorknob. 

47. Start a collection of parking lot tags. 

48. Tell a freshman that the Van de Graaf is a drinking 
fountain. 

49. Tear the tags off all the trees. 

50. Don't read the above forty-nine. 
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ELECTRONICS 
ENGINEERS 
& PHYSICISTS: 

If space 
is your future, 
your career 
is with Hughes 
IN ASTROSPACE 
IN AEROSPACE 
IN TERRASPACE 
IN HYDROSPACE 

As far back as 1890, Jules Verne 
visualized excursion trains to 
the moon. Today - 72 years later -
Hughes offers you the opportunity 
to play an important part in man's 
actual conquest of space. 

Help us soft-land the SURVEYOR 
on the moon - or work with us on 
exciting advanced projects such as: 

ANTI-MISSILE DEFENSE 
SYNCOM (Communications satellite) 
PLASMA PHYSICS & ION PROPULSION 
ADVANCED FIXED-ARRAY RADAR SYSTEMS 
LASER & MASER RESEARCH & DEVELOPMENT 
NUCLEONICS & MOBOT* SYSTEMS 
SOLID STATE MATERIALS & DEVICES 
DATA PROCESSING & COMMAND-CONTROL 

B.S., M.S. and Ph. D. Candidates 
Members of our staff will conduct 

CAMPUS 
INTERVIEWS 

November 30, 1962 
Find out more about the wide range of 
activities, educational programs and relocation 
allowances offered by Hughes. 
For interview appointment or informational 
literature consult your College Placement 
Director. Or write: College Placement Office, 
Hughes, P.O. Box 90515, Los Angeles 9, 

Creating a new world with ELECTRONICS 
,------------------~ 
I I 

:HUGHES: 
I I 

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

An equal opportunity employer. 

*Trademark Hughes Aircraft Company 

Bettman Archive 



Technological, Fast-Growing 

I 

by JOHN L. NEISHEIM. Aero, '65 

I T sounded like a world of its own, in a different realm. 
People either praised it as the Golden State or de

graded it as fast, furious, and fancy-free. So even before 
I decided to spend a summer in California, I began to 
form a mental picture of the state and its inhabitants. 
What I found there was not everything I had expected 
and from my observations I will attempt to relate to you 
my impressions of California: the Golden State. 

Growing Populous 
With over 1000 people migrating to California every 

24 hours, the Californian is faced with an awesome 
problem regarding his living conditions. Over a half 
million people hustle into California each year, all look
ing for a place to live. The governor of California, Pat 
Brown, has said that California will pass New York in 
population in 1963, and his prediction is readily accepted 
by everyone on the West Coast. Needless to say, this 
huge influx of people has created acute problems with 
transportation and housing of the Californians. 

The feeling is unanimous that Californians would be 
crippled without their notorious freeways. Often costing 
over a million dollars a mile, these flowing miles of con
crete can barely keep up with the tidal wave of cars that 
demand more and more room. Huge hills are cut down, 
3 million cubic yards of earth at a time, to level a free
way, so 'homes and wilderness become minor obstacles. 

It is estimated that within the next decade, over 10% 
of California's land will be devoted to accommodating 
the motor vehicles; Although many natives consider 
them ugly, the freeway system brings in a large revenue 
each year. For each 20 cents of gasoline sold, there is a 
10 cent state tax. Such a tax provides the state's highway 
department with a sizable budget, enabling the civil 
engineers to design and produce one of the nation's finest 
system of roads. 

The real beauty of a freeway is in its convenience, and 
time-saving ability. Sunny beaches and snowy ski slopes 
are only 2-4 hours away, thanks to freeways. Los Angeles 
means horrid, dangerous freeways to most people in 
the East, and yet statistics show that freeways are safer 
than the average highway. The biggest danger to the 
freeway traveler is the slow driver. A policeman is more 
likely to give the slow poke a ticket for slowing down 
traffic than he would give one to someone traveling at 
80 mph with the rest of the pack. Freeways allow Cali
fornians to do more, in less time, more conveniently and 
more safely. 

Since the freeways enable more people to get places 
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faster and easier, more people buy homes around the 
large cities such as Los Angeles and San Francisco. In 
San Francisco, the homes are built wall to wall in many 
places, and apartment buildings climb up and cling to 
the sides of steep hills. San Francisco is more compact 
than Los Angeles. Often called a slurb, Los Angeles is 
one big, sprawling suburb that never seems to end. 

Small home lots, demanded by high land costs, have 
small lawns - often jointly tended for by neighbors. 
Patios and pools are common, and are a byword in the 
ranch and Spanish style Californian homes. The archi
tectural emphasis is on the out-of-doors. Homes are 
built around glass and airy structures, and the patio is 
an integral portion of the homes. 

With such an emphasis on the out-of-doors in the 
home, it is natural for the Californian to enjoy his sunny 
climate in the wilderness. With a climate which rarely 
has rain in the summer, many people flock to the state's 
recreation facilities every weekend. People demand a 
change from the close housing conditions and are heavily 
taxing the state's meager facilities ( ~~ as many parks as 
New York). 

Many critics complain that the recently defeated state 
bill to provide more parks will be disastrous to Cali
fornia. On the other hand, although not officially desig
nated as parks or recreation areas, there are thousands 
of acres of beautiful, wooded areas within a few hours 
drive from most cities. 

Fluid Society 
The social structure of California is best described as 

fluid which is not surprising when you consider that the 
average age in California is 2mf. Most of the state's 
inhabitants have come to seek their fortunes in a rich, 
pioneering land. Accompanying them are the inevitable 
attitudes that go along with a young, pioneering spirit. 
There is a "nothing-to-lose" feeling. Poeple are more 
willing to say "O.K." or "lefs give it a twirl" than to 
say "oh, it will never work" or "I don't know, we've 
never tried that before." People seem to do things on the 
spur of the moment, rather than plan weeks or days in 
advance. 

Highly infectious is the pioneering spirit of the Cali
fornian. Such a spirit accounts for the numerous spon
taneously formed public interest groups. Lacking the 
standards set up by parents, and numerous relatives, 
California's society is in a continual process of forming 
its own standards. Conformity is common and accom
panies the rapidly-built housing developments. And yet 

*Numerical facts taken from Look Magazine, September 
25, 1962. 

OCTOBER, 1962 



individualism flourishes in the state. Clothes and people 
are varied and colorful, wild and fancy. 

Thrills and Beauty 
Entertainment in such a society is both varied and 

delightful. The usual sports of baseball and football are 
popular, but some rather unusual sports also flourish. 
Sports car racing, motorcycle racing, drag racing, sky 
diving, surfing and skin diving are all very popular. Also 
popular, but more conventional are winter skiing, horse 
racing (pari mutuel betting) and showing, yachting and 
sailing, water skiing and motorboat racing - sports 
which derive their enjoyment from speed and thrills. 

However, aesthetic entertainment is not forgotten. 
Numerous symphonies and. art galleries are well at
tended. Excellent stage shows and plays are billed and 
filled to capacity. Gourmets delight in countless restau
rants, and the seaports pour their Oriental, Spanish, and 
Italian influence into the Cities' dining establishments. 
Nightclubs, piano bars and key clubs 'flourish in the neon
studded streets. For example, Sunday's large papers all 
have at least a 20-page entertainment guide in the San 
Francisco area. 

Camping and wilderness vacations are popular, and 
hunting flourishes on hundreds of species of wild life. 
Both deep-sea and fresh-water fishing are ·available up 
and down the coast. Yes, there is no lack of things to do 
in California. 

Often criticized, California's school system is both 
flexible and vacillating. Proponents call it necessary, pro
gressive and wonderful. Opponents say it is the poorest 
educational system ever, gets only half the job done, has 
poor standards, and is communist influenced. The Cali
fornia system belongs to the liberal or progressive system. 
Designed to educate the child only when he is ready, the 
system places emphasis on protecting the child's ego. 
After high school, free junior colleges are available. De
signed to fill the overflowing demand for higher educa
tion, students are able to attend 2 years of junior college 

Disneyland's Tomorrow Land offers rides and entertain
ment with a Technological slant. 

~INNESOTA TECHNOLOG 

Within ci:n hours drive of Los Angeles, Newport's harbor 
is within easy reach of enthusiastic sailorS. 

and then transfer to colleges or universities for 2 or 3 
more years. 

California has another system which is distinctive. 
Many years ago, California's grandfathers set up a non
party-affiliation type political structure. Today the trend 
has reversed. Spontaneous political groups form at the 
grass roots level in all sizes and forms. Extremist groups, 
such as the John Birch Society flourish. Such groups 
create real interest in local elections. In one small com
munity north of San Francisco, a school bond election 
drew over a 90% turnout and the bond's two portions 
passed by 6 and 0 votes respectively. The California 
political scene seems capable of producing a unique 
spirit of individual participation in politics, that some 
critics say is lacking in American politics today. 

Accompanying the fluid Californian society is a fresh 
viewpoint on religion. Most Californians seem very 
concerned with questions of morality, as witnessed by 
the front pages of the newspapers.·' The fluid society 
demands a moral bed in which to flow and most Cali
fornians are still looking for a set of standards by which 
to live. People seem concerned, and care .. H,a neighbor's 
son becomes unjustly involved in a serious social conflict, 
neighbors flock to offer support and consolation. Yet, in 
a pleasure-seeking, money-striving~ society, religion is 
easily lost in the rush. Californians often take the shallow 
viewppin~ that the only purpose in life is to earn as 
much money as possible while on earth, and that religion 
is mean:t' for after death. 

Chance and youth are the two key words in explaining 
California's economic system. The young people are 
willing to take chances because they have so little to lose 
and so much to gain. This attitude creates a lively busi
ness atmosphere and people think of success rather than 
fear of failure. Only 10% earn less than $3,000 per year 
and 25% earn from 10 to 15 thousand dollars annually. 
The cost of living may be high, but is probably accounted 
for by the large demand for socio-economic devices. 
Real tragedy strikes a household when the dish-washer 

(Continued on Page 45) 
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ng1neer 
In Choosing a Career, 
Consider these 
.Advantages-

Location: Fisher is basically an "Engineering" 
company with 1,500 employees located in a 
pleasant midwest community of 22,000. 
It's less than 10 minutes to the Fisher plant 
from any home in Marshalltown. 

Type of work: You'll become a member of 
an engineering team that has produced some 
of the outstanding developments in the field 
of automatic pressure and liquid level controls. 

Growth: Fisher's products are key elements 
in automation which assures the company's 
growth because of the rapid expansion of 
automation in virtually every industry. 

Advancement: Your opportunity is 
unlimited. It is company policy to promote 
from within; and most Fisher department 
heads are engineers. 

If you want to begin your engineering career 
with one of the nation's foremost research and 
development departments in the control of 
fluids, consult your placement office or write 
directly to Mr. Cecil Johnson, Chief Engineer, 
FISHER GOVERNOR COMPANY, Marshalltown,Ia. 

If it flows through pipe 
onywhere in the world 
chances are it's controlled by. e. 
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FR T E CEAN'S EPTHS .. mnmT TER P CE 
Striking examples of Bendix research facilities are the 
huge sonar tank in California and the space chamber in 
Michigan, among the most completely equipped in the 
free world. These facilities, designed and financed by 
Bendix, characterize our continuing advanced product 
research and development efforts. 

College graduates will find a variety of technical chal
lenges. Bendix participates in almost every phase of the 
space, missile, aviation, electronics, automotive, oceanics 
and automation fields. We employ top-notch engineers, 
physicists, and mathematicians at all degree levels. 

Bendix operates 32 divisions and subsidiaries in the 
United States, and 12 subsidiaries and affiliates in 
Canada and overseas. Our 1950 sales volume was $210 
million. Last year it was over $750 million. 

Look over the materials we have in your school's place
ment office. Talk to our representative when he's on 
campus. Meanwhile, if you'd like to have your own copy 
of our booklet "Build Your Career to Suit Your Talents," 
write to Dr. A. C. Canfield, Director of University and 
Scientific Relations, The Bendix Corporation, Fisher Build
ing, Detroit 2, Michigan. An equal opportunity employer. 

THERE ARE BENDIX DIVISIONS IN: CALIFORNIA, MISSOURI, IOWA, OHIO, INDIANA, MICHIGAN, PENNSYLVANIA, NEW YORK, NEW JERSEY, MARYLAND. 

MINNESOTA TECHNOLOG 
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THE FUTURE 
FISHER BUILDING, DETROIT 2, MICH. 
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This 2-place Champion aircraft is flying at 6,000 ft. above 
sea level over Anoka County airport. Cruising s.peed is 
about 90 mph. 

Included among the many advantages offered to Uni
versity students is the opportunity to learn to fly. The 
University of Minnesota Flight Facilities has ten aircraft, 
an instrument and radio trainer, and a staff of profes
sional flight instructors available to all University stu
dents, staff members, and employees. 

Any person who is interested in learning to fly should 
take advantage of the low rates and superior training 
equipment offered by the Flight Facilities. Many gradu
ates are finding a pilot's license can be a valuable asset 
in their business or profession. Even if flying cannot be 
used for business, it is still fun and few experiences rival 
the feeling of accomplishment that comes with soloing 
an airplane. 

For those who have a pilot's license, the Flight Facili-

Shown practicing accuracy landings in preparation for the Fall air meet is one member of the flying club. The object is 
to touch the landing gear on the white line. 



Just after leaving the ground on takeoff, 
the pilot has gone into a steep climb to 
clear an imaginary object 50 ft. high at 
the opposite end of the runway. 

ties has a Cessna 170, a Cessna 172, and a Beechcraft 
Bonanza for rental at nominal rates. 

Under the supervision of the Flight Facilities, but 
operating as an individual organization, is the· Flying 
Gophers, a flying club whose prime objective is to pro
mote flying within the University and to offer a means 
of sharing fellowship among fellow aviation enthusiasts. 
Among the events planned for this year are: several 
breakfast flights, sandbag bomb dropping contests, trips 
to Federal Aviation facilities, participation in two inter
collegiate air meets including one at Western Michigan 
University this fall and one at Iowa University in the 
spring, and other aviation oriented activities. 

The Flight Facilities is located at Anoka County Air
port, north of Minneapolis on County Road 'T' between 
Highways 8 and 65. 

Aerial view of Anoka: County airport, the site of the University's 
Flight Facilities. The paved North-South runway is, on the left. 

Getting some pointers on the champion 
aircraft's engine from Donald Uhlenberg 
(s.econd from left) supervisor of the Flight 
Facilities, are members of the flying dub; 
(left to right) Phil Jensen, President; Marv 
Nielsen, Secretary; and Robert George. 



FE E 
Your Engineer's Guide to Campus Events 

edited by DANIEL LOBASH, ME, '64 

October 8-12 SLA Week 
October 12-16 Religious Participation Week 
October 17-19 Minnesota Techno'log Distribution 
October 15-20 Homecoming Week 
October 22-27 Kenny Institute Drive 
November 5-9 Campus Chest 
November 13-15 Minnesota Techno'log Distribution 
December 4-6 Minnesota Techno'log Distribution 
December 6 University Senate 
December 7 Study Day 
December 8-14 Fall Quarter Final Exams 
December 15 End of Fall Quarter Commencement at 

8:00p.m. 
December 26-28 Orientation and Registration 
January 3 Winter Quarter Classes Be9in 
January 8-10 Minnesota Techno'log Distribution 
January 20-26 Cancer Education Drive 
February 13-1,5 Minnesota Technolog Distribution 
Fe·bruary 15 Powell Hall Carnival 
February 17-21 Brotherhood Week 
February 24-28 U of M Week 
February 28 Charter Day Convocation I I :30 
March 5-7 Minnesota T echno'log Distribution 

March 14 
March 15 
March 16-22 
March 25 

March 27-29 
April I 
April 7- I 3 
April 9-1.11 
April 17-18 
April 21-27 
April26-27 
May2 
May 3-4 
MaY 10 
May 17-18 
May 23 
May 28-31 
June 6 
June 8 
June· 9 
June 10-15 
June 15 

FINE ARTS 

October 12 
October 19 

October 21 
October 26 

November 2 

November II 
November 16 
November 23 

November 25 
November 30 
December 7 

December 9 
December 14 

December 16 
December 18 
January 4 

January 6 
January 20 
January 25 

January 27 
February 8 

March 15 

24 

Symphonies 
Minneapolis Symphony Concert 
Minneapolis Symphony-Eva Knardahl, 

pianist 
Twilight Concert 
Mpls. Symphony-Wanda Wilkomisrsku, 

violinist 
Minneapolis Symphony-Nikita Magaloff, 

pianist 
Twilight Concert 
Mpls. Symphony-Bryan Janis, pianist 
Mpls. Symphony-Robert Casadesus, 

pianist 
Twilight Concert 
Minneapolis Symphony 
Mpls. Symphony-Zinc FrancescaHi, 

violinist 
Twilight Concert 
Minneapolis Symphony-John Browning, 

pianist 
Twilight Concert 
Mpls. Symphony-Charles Rosen, pianist 
Minneapolis Symphony-Rudolph Firkusny, 

pianist 
Twilight Concert 
Twilight Concert 
Minneapolis Symphony-Paul Kletzki, 

conductor 
Twilight Concert 
Mpls. Svmphony-Pierre Fournier, 

violin-cellist 
Mpls. Symphony-Szyman Go!dberg, 

violinist 

March 17 
March 22 

March 29 

April7 
April 12 

Octobe·r 8 
October 30 
November 12 
January 16 
February 6 
March 6 
April4 

February 13 
March 30 
Jan. 3 1-Feb. I 0 
Feb. 28-Mar. I 0 
April 18-28 

November 1-I.J 
Nov. 22-Dec. 2 
January I 0-1 I 
November 7 
December 5 

Unive;·sity Senate 
Study Day 
Winter Quarter Final Exams 
End of Winter Quarter Commencement 

at 8:00p.m. 
Orientation and Registration 
Spring Quarter Classes Begin 
Creative Arts Fest iva I 
Minnesota Technolog Distribution 
All Campus Elections 
Social Service Council Drive 
Campus Carnival 
University Senate 
Engineer's Day 
Education Day 
Minnesota Royal 
Cap an.d Gown Convocation 
Minnesota Technolog Distribution 
University Senate 
Study Day 
Baccalaureate 3:30 p.m. 
Spring Quarter Final Exams 
Commencement at 8:00p.m. 

Twilight Concert 
Minneapolis Symphony-Norman Carol, 

violinist 
Minneapolis Symphony-Andres Segovia, 

guitarist 
Twilight Concert 
Mpls. Symphony-Kenneth Smith and 

I rene Jordan 

Masterpiece Series 
D'Oyly Carte "The G·ondoliers" 
Goldovsh Grand Opera "La Traviata" 
Richard Tucker, Metropolitan Opera Tenor 
Isaac Stern, violinist 
Philippe Entremont, French pianist 
Anna Moffo, Metropolitan Opera Soprano 
Sviatoslav Richter, Soviet pianist 

U of M Theatre 
Leonard Bernstein Gala 
San Francisco Ballet 
"All's Well That Ends Well" Shakespeare 
"Murder in the Cathedral" T. S. Elliot 
"The Fantasticks" Musical 

Celebrity Series 
"The Rose Tatoo" Tennessee Williams 
"The Sheep Well" DeVega 
"Henry IV, Part I" Shakespeare 
Rapsodia Romina 
Foo-Hsing Theatre 
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Football Schedule Hockey Schedule 

October 13 Northwestern (Here) November 20 Intra-Squad Preview 
October 15-20 Homecoming Week November 23 Alumni (Here) 
October 20 Illinois (Here) Nove·mber 30 Michigan Tech. (There) Houghton 
October 27 Michigan (There} & December I 
November 3 Michigan State University (There) 

Dec. 15 & 21 UMD (Here) November 10 Iowa (Here) 
November 17 Purdue (Here) December 22 UMD (There) Duluth 

November 24 Wisconsin (There) December 27- R~P.I.Tournament (There) Troy, N.Y. 
28-29 

Basketball Schedule 
January 4-5 Michigan (Here) 
January I 1-1'2 North Dakota (Here) 

December I Wake Forest (Here) January 14 Michigan (There) Ann Arbor 
December 3 Kansas State (Here) January 18-19 Michigan Tech. (Here) 
December 14 Bradley (Here) 

January 25-26 Colorado College (There) 
December 15 DePaul (There) Chicago Colora.do Springs 
December 18 Memphis State (There} Memphis 
December 20 Southern Methodist (There) Dallas February 1-2 Colorado College (Here) 

December 22 Arizona State (There) Temple February 8-9 Michigan (There) Ann Arbor 
December 27 Wichita U (There) Wichita February 12 U of MD (There) Duluth 
December 29 Drake (There) De.s Moines February 15-16 Michigan State (Here} 
December 31 Houston (Here) February 22-23 North Dakota (There) Grand Forks 
January 5 Ohio State (There) Columbus 

March 1-2 Michigan State (There) E. Lansing January 12 Iowa (Here) 
January 19 Purdue (There) Lafayette 
January 26 Michigan State (Here) 
February 2 Wisconsin (There) Madison 
February 9 Purdue· (Here) 

HOLIDAYS February II Indiana (There) Bloomington 
February 16 Michigan State (There) E. Lansing October 12 Columbus Day 
February 18 Wisconsin (Here) Nov. 22-23 Thanksgiving 
February 23 Northwestern (There} Evanston 

February 12 Lincoln's Birthday February 25 Illinois (Here) 
March 2 Indiana (Here) February 22 Washington's Birthday 

March 4 Ohio State (Here) April J.2 Good Friday 

T~IN CITIES AREA THEATER 

Tyrone Guthrie Theater 

May 7-Shakespeare's "Hamlet," first of a repertory of 
four plays in a 20-week season. Other plays to be 
announced. 

Minneapolis Orpheum Theater Series 

(8:30p.m.; Wednesday and Saturday matinees, 2:30 p.m.) 

Oct. 29-Nov. 3-"Carnival" 
Nov. 12-17, 19-24-"The Sound of Music" 
Dec. I 0-15-" A Far Country" 
Feb. 25-March 2 (tentative )-"A Shot in the Dark" 
Jan. 24-27-"Three Men on a Horse" 
June 13-16-"Little Mary Sunshine" 

MINNESOTA TECHNOLOG 

Edyth Bush Theater 

(90 S. Cleveland Ave., St. Paul, 8:30 p.m.) 

Sept. 27-29, Oct. 4-6, 11-13, 18-20-"Time for Elizabeth" 
Nov. 1~-3, 8-10, 15-17, 22-24-"The Oblong Circle" 
Dec. 6-8, 1~3-15, 20-22-"Dream Girl" 
Future plays to be announced. 

University of Minnesota Film Society 

(Museum of Natural History Auditorium, 3:30 and 8 p.m.) 

Oct. 5-"Shoot the Piano Player" 
Oct. 26-"Le Beau Serge" 
Oct. 28-Nov. 6-Polish Film Week, featuring eight films 

(Details to be announced) 
Nov. 9-16-ltalian film program, including "Voyage en 

ltalie" 
Nov. 30-"The House I live In" 
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TE l 'S 

by DONALD D. SCHAEFER, ME '64 

Starting October 1, 1962, the Minnesota Technolog is 
going to sponsor a treasure hunt that will run through 
May 31, 1963. Each month the Technolog will .publish 
four clues to the. location of the treasure. Three of the 

The above picture is approximately a 42.7'/'0 reduction of the 
Technolog's treasure. The treasure is made out of %" hexa-
gonal stock. · 

clues will be listed as they are this month and the 
fourth will be «hidden" in the context of the editorial 
matter on this page. The "hidden" clue will be listed 
first in the following month's clues. 

The prize offered by the Technolog will be $75.00 but 
in order to encourage you money mongers to get hustl
ing, 25 cents will be deducted for each day that goes by 
and the treasure isn't turned in. Many other bonuses and 
deductions are also in effect and they may be found in 
the contest rules. 

In order to reduce the possibility of a "chance find" 
the b·easure will not always be in its hiding place. Each 
month on this page will be a list of approximately ten 
to twelve days when the treasure will be in its hiding 
place. The treasure will be in its hiding place for sure 
on the listed days and possibly on other days too. This 
month the treasure will be in its hiding place on the 
following October days: 1, 2, 8, 9, 10, 11, 14, 15, 18, 23, 
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24, 31 and in November the days will be 1, 6, 7, 8, 14, 
15, 16. 

This contest is going to be run along the lines of the 
E-Day shamrock treasure hunt. So to get you in the 
treasure hunt mood a few phrases from past E-Day 
treasure hunts are listed now. "A yellow line squares the 
spot," "The solution seems to be quite clear," "It's near 
a lawn," "Whatchamacallit hall." Some of the regulations 
of theE-Day treasure hunt will also apply to this contest 
too. These are "Any evidence of digging or defacing of 
property will result in cancellation of the treasure hunt 
and the treasure is not near new construction and it is 
not in any hazardous place." 

OCTOBER CLUES 

L Draw a circle with a three inch radius on 
the map of the Minneapolis campus that 
appears in the Fall class schedule. Use 
the 'Log office a.s the center of your 
circle. 

2. Thousands pass within 30 feet every day. 
3. Terra firma is less than eight feet away. 

CONTEST RULES 

I. All full time students and faculty of the University 
of Minnesota (Minneapolis and St. Paul) are eligi
ble; except for members of the IVIinnesota Techno
log Board and Staff. 

2. If found, the treasure must be turned into the 'Log 
office within five days or no prize will be awarded. 

3. Any evidence of intentional defacing of the treasure 
will automatically terminate the contest with no 
prizes awarded. 

4. The total amount of the prize will be decreased by 
25 cents a day starting with October l, l 962. 

5. The value of the prize awarded will be decreased 
by l l'o for each uncounted or extra drilled hole re
ported by the winner. 

6. A 5 l'o bonus will be paid if the winner is an I.T. 
faculty member and a l 0 l'o bonus if the winner is 
an LT. student. 

7. All decisions by the judges will be final. 
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Learning never stops for engineers at 
:'j ~.!; 

estern Electric 

There's no place at Western Electric for engineers who feel 
that college diplomas signify the end of their education. 
However, if a man can meet our quality standards and feels 
that he is really just beginning to learn ... and if he is 
ready to launch his career where learning is an important 
part of the job and where graduate-level training on and off 
the job is encouraged - we want and need him. 

At Western Electric, in addition to the normal learning
while-doing, engineers are encouraged to move ahead in 
their fields by several types of educational programs. 
Western maintains its own full-time graduate engineering 
training program, seven formal management courses, and a 
tuition refund plan for out-of-hours college study. 

This learning atmosphere is just one reason why a career 
at Western Electric is so stimulating. Of equal importance, 
however, is the nature of the work we do. Our new engi
neers are taking part in projects that implement the whole 
art of modern telephony from high-speed sound transmission 
and solar cells, to electronic telephone offices and computer
controlled production techniques. 

Should you join us now, you will be coming to Western 
Electric at one of the best times in the company's history. 

In the management area alone, several thousand supervisory 
jobs are expected to open up to W.E. people within the next 
10 years. And our work of building communications equip
ment and systems becomes increasingly challenging and 
important as the communications needs of our nation and 
the world continue to increase. 

Challenging opportunities exist now at Western Electric for electrical, 
mechanical, industrial, and chemical engineers, as well as physical 
science, liberal arts, and business majors. All qualified applicants will 
receive careful consideration .for employment without regard to race, 
creed, color or national origin. for more information about Western 
Electric, write College Relations, Western Electric Company, Room 6205, 

· 222 Broadway, New York 38, New York. And be sure to arrange for a 
Western !Electric interview when our college representatives visit your 
campus. 

Principal manufacturing locations at Chicago, IlL; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and laureldale, Pa.; Winston-Salem, N.C.; Buffalo, N.Y.; North Andover, 
Mass.; Omaha, Neb.; Kansas City, Mo.; Columblls, Ohio; Oklahoma City, Okla .. Engineering Research Center, Princeton, N. J. Teletype Corporation, -Skokie, IlL, and 
little Rock, Ark. Also Western Electric distribution centers in 33 ·cities and' installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 

MINNESOTA TECHNOLOG 
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edited by RICHARD DUNLOP, ChE '63 

Moly Answers 
Moly Permalloy, a high permeability nickel alloy, is 

helping to assure correct answers from computing ma
chines. Shields containing :Moly Permalloy (shown 
above) are used in magnetic tape drives to protect 
against extreme, externally generated, electrical noise. 
If an unshielded tape head was exposed to intense elec-

trical noise, an error could be introduced into the data 
being processed. 

Moly Permalloy is made by Allegheny Ludlum Steel 
Corporation in .010 gauge strip form for fabricating into 
tape head shields. These shields are used by International 
Business Machines Corporation as important compo
nents of tape drive units. 
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"Bat Radar" to Help Blind 
Using the principle of "bat radar" the Lockheed re

search scientist pictured is able to find his way through 
a wooded area. It may allow, when fully developed, a 
blind man to throw away his cane. 

In its present form, the instrument enables a blind
folded person to detect and make his way around such 
objects as filing cabinets, cars, trees, and other people. 
He can walk toward a wall, locate an open door and 

pass through it without seeing or touching the doorway. 
When refined, this instrument will "see" much smaller 

objects in a wide vertical range. It will spot chairs, curbs, 
steps on a stairway. 

Ideal Wire Stripper 
Boeing Aircraft Company has developed a new wire 

stripper that strips insulation from wire without heating 
or touching the wire for work in its Aero-Space Division. 
The tool works on a new principle that buckles and cuts 
the insulation in one motion without the jaws touching 
the metal. 

In cases where nicking of the wire core could cause 
failure of the wire, such as in missile or other systems 
where high reliability is needed, the stripper is an ideal 
instrument. 
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Trouble Detector /or Rockets 
Lockheed's new 25-million electron volt betatron- an 

unsurpassed tool for locating potential trouble spots in 
huge solid propellant rocket motors. 

Operating at nearly 100 times the power used for a 
human chest X-ray, the equipment detects flaws deep 
inside these giant space boosters which, like hidden dis
eases in man, can sap their strength and destroy them. 

The high-energy X-ray equipment is also available for 
performing non-destructive test services for other com
panies and military and governmental agencies. 

Lockheed's reliability engineers reported that the 

betatron can X-ray through eight inches of steel with 
only a 90-second exposure. Older techniques would re
quire a two-day exposure. 

The test unit's ability to penetrate 20-inch thicknesses 
of steel or 156-inch diameter solid rocket motor, and 
much greater thicknesses of other dense materials, equips 
it to inspect a wide variety of industrial materials rang
ing from huge weldments to castings, forgings, and 
nuclear reactor components. 

The machine, operating at full voltage, burns enough 
electricity to serve a city of several thousand people. But 
it can locate voids of 0.015-inch diameter in a 30-inch 
rocket motor, providing assurance that motors are free 
from voids, cracks, unbonding and foreign materials. 

An added advantage is its flexibility. It can be operated 
at as low as a 2 to 5 MEV level, in contrast to older 
models which operate only at their maximum level. 
Moreover, it can inspect solid rocket motors from the 
giant 156-inch-diameter space boosters down to 10-inch
diameter utility rockets. 

Designed by Quinton Engineers, Ltd., of Los Angeles, 
the two-story building of reinforced concrete and block 
also houses an automated film processing room, a film 
viewing room, a control room and an administrative area. 

MINNESOTA TECHNOLOG 

The basement contains electrical and mechanical equip
ment supporting the betatron operation. 

Bucyrus-Erie's newest shovel pictured here is the largest self
propelled mobile land vehicle in existence. It is as tall as a 20-
story building, wider than an eight-lane super highway, out
reaches an average city block, weighs over 18,000,000 pounds, 
and uses enough power to serve a city of 15,000. One man, 
sitting in his air-conditioned cab five stories up, controls all 
movements with just two hand levers and two foot pedals. With 
a gentle touch he can put his huge machine to work moving 
nearly half a million pounds of dirt and rock in the dipper which 
travels at a rate of 25 miles per hour. 

Minivac Teaches 
The Minivac is a unique teaching device developed 

as a private project by Dr. Claude E. Shannon of the 
Massachusetts Institute of Technology. The instrument 
simulates the business, science, Government, and mili
tary applications of computers. It utilizes many of the 

same components and is designed using the same oper
ating principles as a full-scale computer, and for exam
ple, can simulate a payroll problem, an inventory control 
system, a bank processing program, and automatic pro
duction control with feedback, yet is many times smaller. 
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by PETER HALDEN, ME, '64 

Dr. S. E. Warschawski, a very friendly and helpful 
person, is the present head of the Institute of Tech
nology's math department. 

He obtained his high school and part of his university 
training in Germany. From there he went to the U niver
sity of Basle, in Switzerland, and obtained his Doctors 
Degree three years later. 

During part of World War II, Dr. Warschawski did 
research as a member of the Applied Mathematics Group 
at Brown University, a group of mathematicians engaged 
in research on various war-time projects. Prior to that 
he taught at Columbia University for one year, at Cor
nell University for three years, and at Washington Uni
versity, in St. Louis, Missouri, for five years. 

After leaving Brown University, he came to the Uni
versity of Minnesota in 1945. Seven years later, in 1952, 
he became the head of I. T.'s math department. 

Dr. Warschawski is currently teaching only graduate 
courses. His specialty is the theory of functions of com
plex variables and in particular conformal mapping and 
potential theory. He has published over forty research 
publications in this field. 

When asked about his hobbies he replied simply, 
«mathematics." 

PROF. s~_s. BARICH 
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DR. S. E. WARSCHAWSKI 

Steve S. Barich, here at the university since 1945, is 
particularly well known to freshmen because of his 
orientation classes and to upperclassmen because of 
registration. 

Prior to coming to the University of Minnesota, Mr. 
Barich served a four year tour of duty in the U. S. Navy. 
Before this he taught junior and senior high school 
classes in Brook Park, Keewatin, and Nashwauk, all in 
Nlinnesota. 

Nir. Barich has a Bachelor of Science degree with a 
major in mathematics, a Masters Degree, and has com
pleted the course work for his Doctors Degree. He has 
written a text book for solid geomtery in addition to 
several articles on the sun dial. 

His present ambition is to aid in reviving to full status 
the American Society of Engineering Education. He is 
the present president of the University of Minnesota's 
branch of the ASEE, which is planning to hold its :Mid
west section meeting here in 1964. 

He is also a member of Phi Delta Kappa and the 
Minnesota Advisory Committee for Scientific, Engineer
ing, and Specialized Personnel of the State Selective 
Service Board. 

Mr. Barich is married and has three children. Despite 
all his other activities he finds time for wood working, 
bowling, skating, and fishing. 
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• 
It's good. Here's what Du Pont offers: 

A chance to grow, to build on your college training, as 
you work with, and learn from, men who have made 
their mark. 

A chance to advance at a rate consistent with your 
growth and development. 

A chance to achieve distinction in your field, on stimu
lating projects. 

Engineers, Chemists, Physicists, Mathematicians, 
with B.S., M.S. or Ph.D. 

Send the coupon below for more complete information 
on the opportunity for you at DuPont. 
An equal-opportu.mity employer 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

E. 1. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware 
Please send me the booklets checked below: 

D DuPont and the College Graduate D Your Engineering Opportunities at DuPont 

D Mechanical Engineering at DuPont D Chemical Engineering at DuPont 

Name-------------·Ciass-------·Course-------Degree-------

College----------------------------------------

Your Address __________ citY----------LOne _____ state---------
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Miss Bonalee Rae Nyberg, a graduate of Willmar High School, has been quite 

active at the U during her freshman year. Now a sophomore, our Miss October was 

chosen Freshman Queen during last year's Welcome Week, was on the freshman cab

inet, was assistant for Welcome Week, and is a University of Minnesota cheerleader. 

She was also a Viking pom-pom girl last year, the main reason people went to the 

games, we suppose. (Sorry, Norm.) 

Bonalee was also on the Dayton College Board, and still does some modeling. She 

is 19 years old, 5' 5", 115 pounds, and is the owner of these magic numbers: 34-21-34. 

And if that's not enough, she is a sports enthusiast, but then, did you ever meet a girl 

who wasn't? 

Photos by Bill Cecchi 
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I 

He couldn't decide on a costume 
for the party. Finally he had an in
spiration. 

Spraying deodorant over his beard, 
he showed up as an armpit. 

E~& E~& e 

"I don't care what you're president 
of, get your hands off my football." 

"Mom, Dad's been hit by a car!" 
"Don't make me laugh, Sheldon. 

You know my lips are chapped." 

"You made a mistake in that pre
scription you gave my wife. Instead 
of quinine you used strychnine!" 

"You don't say. You owe me 20 
cents more." 

"What are you doing in the cellar, 
children?" 

"Making love." 
"That's nice. Don't fight." 

"Taxidermist, I would like you to 
do something with these two dead 
pet rabbits of mine." 

"Would you like them mounted, 
Madame?" 

"No. Just holding hands." 

"Mrs. Lincoln, you and your damn 
theater parties." 

One sad little boy in Sunday School 
looked at a picture of the early Chris
tian martyrs being fed to the lions. 

"Gee, look at that poor little lion 
in the back. He won't get any." 

1st Drunk: "When he said he was 
going to step off the top of the build
ing onto a cloud, why didn't you stop 
him?" 

2nd Drunk: "Man, I thought he'd 
make it." 

"You get the number of the woman 
who hit you?" 

"No, but I'd recognize that laugh 
anywhere." 
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t 
"Mommy, one of the boys in school 

called me a sissy." 
"What did you do, Sheldon?" 
<'I hit him with my purse." 

"Aren't you the brave young man 
who tried to save my son from drown
ing when he broke through the ice?" 

"Yes'm." 
"Well, what did you do with his 

mittens?" 

The man put his small son on the 
mantelpiece and told him to jump 
into his arms. When he jumped, his 
father stepped aside and the boy fell 
on his head. 

"That will teach you a lesson," the 
father said. "Don't trust anybody . 
not even your father!" 

Elsie the cow was on one side of 
the fence and Ferdinand the bull was 
on the other side. Elsie gave Ferdi
nand a wink and he leaped over the 
fence to her side. 

"Aren't you Ferdinand the bull?" 
']ust call me Ferdinand; the fence 

was higher than I thought." 

"I don't care what star you're fol
lowing. Get your camel out of my 
sandbox!" 

"Doctor, my husband limps because 
his right leg is shorter than his left. 
What would you do in his case?" 

"Probably limp." 

"And how much would you care to 
contribute to the Indian Relief Fund, 
:Mrs. Custer?" 

"I still can't believe you don't have 
a navel." 

"Well, Doctor, I'm afraid it's true." 
"It's the most complete rejection 

of mother I've ever seen." 

"Sure it was a nice holiday, but who 
wants to clean up after all those 
reindeer?" 

Mangled Pedestrian: "What's the 
matter, are you blind?" 

Motorist: "Blind?- I hit ya, didn't 
I?" 

And then there's this new deodor
ant called "Vanish" which makes you 
invisible and everybody wonders 
where the odor is coming from. 

The drunk was telling of his days 
as a salesman. 

"Yeah," he said, "I sold a bottle of 
my miracle rub to a cripple. He 
rubbed some on his right leg and 
threw away his right crutch. Then he 
rubbed some on his left leg and threw 
away his left crutch." 

"Well, what happened then?" asked 
his listener. 

"Hell, he fell flat on his face. He 
couldn't walk without his crutches." 

"Damn Dog Died'' 
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Little Bobby tripped and fell on his 
face on the sidewalk. An elderly lady 
rushed over to help him to his feet. 

"Now, little boy, you must be brave 
about this," she purred. "You mustn't 
cry." 

"Cry, my foot," replied Bobbie, ''I'm 
going to sue hell out of somebody." 

"Grandmother! Use the bottle open
er - you'll ruin your gums." 

Definition of an Ivy League kiss: A 
belt in the mouth. 

''I'm a little girl." 
''I'm a little boy." 
"How do you know you're a little 

boy?" 
"Wait till the nurse goes out and 

I'll show you." 
When the nurse left, the baby 

pulled up his dress. 
"See? Blue booties." 

A small boy walked into a drug 
store and asked the clerk for some 
talcum powder. 

"Certainly, Sonny," said the drug
gist. "Just walk this way, please." 

"If I could walk that way," the boy 
said, "I wouldn't need the talcum." 

"Waiter, there is a fly in my soup." 
"That's very possible, the chef used 

to be a tailor." 

"Broke my kid of biting his nails." 
"Really? How?" 
"Knocked his teeth out." 

As Fritz pushed their mother over 
a cliff, he said: 

"Look, Hans. No Ma." 

''I'm wondering-" 
"About what?" 
"About a fellow I know. He was in 

an accident and lost both hands." 
"Well, what are you wondering 

about?" 
"I wonder how he feels." 

Mother: "Well, children, what have 
you been doing while I've been out 
shopping?" 

Children: "Oh, Mommy, we've 
been having so much fun! We've got 
Granny's hearing aid up to 50,000 
watts - and you should see her nose 
glow!" 

MINNESOTA TECHNOLOG 

The inmates of a mental institution 
were listening to modern jazz records. 
One patient at last could contain him
self no longer. He jumped up and 
started banging his head against the 
wall in tune to the music. The other 
inmates applauded and shouted, 
"Sane, man, sane!" 

There was a young girl from St. Paul 
Who attended a newspaper ball. 

Her dress caught on fire 
And burnt her entire 

Front page, sporting section and all. 

During a fervent revival service at 
the local church, a lovely young lady 
seated in the balcony became so 
wrought up with the spirit of the oc
casion that she leaned out too far over 
the rail and fell. The hem of her dress 
happened to catch on the chandelier 
and she was held suspended in mid
air. 

The thoughtful minister cried out, 
"Any man who dares look will be 
stricken blind!" 

And a fellow in a front seat said to 
his friend, ''I'm going to chance one 
eye." 

MOTTOES 

Freshman Girl: "Mother knows 
best." 

Sophomore Girl: "Death before dis
honor." 

Junior Girl: "Nothing ventured, 
nothing gained." 

Senior Girl: "Boys will be boys." 

Frosh: Woman's greatest attraction 
is her hair. 

Soph: I say it's her eyes. 
Junior: It is unquestionably her 

teeth. 
Senior: Now what's the use of sit

ting here lying to each other. 

"Anything to say before I hang 
you?" the executioner asked the golf 
pro. 

"How about a couple of practice 
swings?" 

Then there's the one about the bar 
belle that all the strong men tried to 
pick up. 

A Metallurgical Engineer is a man 
who can go out with a platinum 
blonde and tell whether she's a prec
ious metal or just a common ore. 

He: "Why wait until we get home 
before you tell me if you will marry 
me or not?" 

She: ''I'm scared. This is the very 
spot where my father proposed to my 
mother." 

He: "So what?" 
She: "Well, on the way home the 

horses ran away and my father was 
killed." 

A woman driver ran over a cripple 
crossing the street. Horrified, she stop
ped and called: 

"Oh, dear. What can I do to help?" 
"Just don't back up." 

The weird scientist looked over re
ports on his life-preserving tonic. 

"Hmmm," he mused, "I see where 
my elixir has had its first failure - a 
ninety-eight-year-old woman. Ahhh, 
but what's this? They saved the 
baby." 

A guy just called by his draft board 
happened to think of a friend who 
had been rejected because he wore a 
truss. So he hastily purchased one 
and rushed down to the board. After 
the examination, he noted the official 
had put N.E. after his name. 

"What's the N.E. for?" he asked. 
"Near East," was the reply. "Any

body who can wear a truss upside 
down can ride a camel for two years." 

Then there was the pregnant bed
bug that had a baby in the spring. 

Three women, with their tiny chil
dren, visited a psychiatrist. The psy
chiatrist, taking them on as a group, 
said to the first, "You eat too much. 
It even shows itself in the naming of 
your child, Candy." "You," he said to 
the second, "think of nothing but 
money. You even called your child 
Penny." The third one arose, highly 
indignant and said, ''I'm leaving. 
Come on Peter." 

Modesty has ruined more kidneys 
than alcohol. 
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American Institute of Industrial 
Engineers 
Address: Industrial Engine

ering office, ME 113 

Who may join: All students 
registered in the Indus
trial Engineering curri
culum or the Industrial 
Engineering option. 

Dues,: $5.00 yearly 
Meetings: As scheduled-approx. twice 

monthly 
Officers: 

Pres.: Fletcher Tyler 
V.P.: Roger Schroeder 
Treas.: Steve Brown 
Cor. Sec.: Bill Kerwin 
Rec. Sec.: Gary Torfin 

Institute of Aerospace Sciences 

Address: Aeronautical 
Eng. Bldg. 

Who may join: Aeronauti
cal Eng. students. 

Dues: $2.00 yearly 
Meetings: Monthly 

Officers: 
Pres.: Lelan Jamison 
V. P.: Bruce Abrahamson 
Sec.: Thomas Nietz 
Treas.: Richard Strom 

Architectural Student Association 

s 
Address: School of Architecture 

Office 
Who may join: Any student 

registered in the School of 
Architecture. 

Dues: None 

Meetings: Twice-monthly 
Officers: 

President: Brian Wessel 
V. P.: Jim Cox 
Sec.-Treas.: Jay Traub 

American Institute of Mining, 
Metallurgical. and Petroleum 

Engineers 
Address.: Rm. 110, Mines 

& Metallurgy 
Who may join: Graduate 

or undergraduate in the 
School of Mines and 
Metallurgy. 

Dues: Quarterly, $.50-
Yearly, $1.00 

Meetings: Twice monthly 
Officers: 

Pres.: Willard Bulick 
V. P.: James Kramer 
Sec.: Dave Anderson 
Treas.: Glen Richards 
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Technical Societies 

Society for the Advancement of 
Management 

Officers: 

Address: TNCE 
Who may join: Any student 

interested in the art and 
science of management. 

Dues: $7.00 yearly 
Meetings: Monthly 

Pres.: Richard Sjowall 
V.P.: David Hoffman 
Sec.: Van Chapman 
Treas,: David Glatzel 

American Institute of Chemical 
Engineers 

Officers: 

Address: Chern. Eng. 
Bldg,. Rm. 34 

Who may join: Chemical 
Engineering students 

Due's: $3.00 yearly 
Meetings: Twice monthly 

Pres.: Tom Gmitro 
V. P.: Merlin Hunt 
Sec.: Dennis Honnold 
Treas.: Dick Dunlop 

American Society of Civil Engineers 
Address: Main Eng., rm. 

123 
Who may join: Civil En

gineering undergradu
ate or graduate. 

Dues: $2.00 yearly 

Meetings: Monthly 

Officers: 
Pres.: James Aust 
V. P.: Charles O'Brien 
Rec. Sec.: Paul Johnson 
Cor. Sec.: Reynold Hokenson 
Treas.: Barton Lund 
MSA Rep.: Peter Fausch 
Membership Chairman: Thomas Horsch 

Minnesota Society of Professional 
Engineers, U. of M. Chapter 

Address: Mech. Eng., Rm. 
213, c/o Prof. J. J. Ryan 

Who may join: Any Engi-
neering major 

Dues: $2.00 yearly 
Meetings.: Monthly 

Officers: 
Pres.: James A. Peterson 
V. P.: Raymond A. Janssen 
Rec. Sec.: George B. Hubmer 
Cor. Sec.: Richard L. Wasser 
Trea's.: Henry S. Grothaus 
lst delegate: George Lehmkuhl 
2nd delegate: Alban Saunders 

IZ I s 

American Society of Agricultural 
Engineers 

Address: Rm. 204, Ag. 
Eng., St. Paul Campus 

Who may join: Agricul
tural Engineering stu
dents. 

Dues: Local, $2.00-Na
tional, $3.00 

Meetings: Monthly 
Officers: 

Pres .. : Otto Korth 
V. P.: Charles Onstad 
Sec.: Gilmore Sem 
Treas.: John Appelen 
Scribe: Jerry Wendorff 

American Society of Mechanical 
Engineers 

Officers: 

Address: Mechanical Engi

neering Office 
Who may join: All full time 

Mechanical Engineering 

students. 
Dues: $7.00 yearly 

Pres.: Richard L. Tennis 
V. P.: John Winters 
Sec.: Douglas Kluye 
Treas.: James Werner 

American Institute of Physics 

Officers: 

Address: TNCE 200 
Who may join: Any U. of 

M. student, regardless of 
college, with a physics 
major or minor. 

Dues: $3.00 yearly 
Meetings: Twice monthly 

Pres.: Lynn Remly 

V. P.: Ronald Cain 
Sec.: Wulf Massell 
Treas.: Ronald Cain 

American Institute of Electrical 
Engineers-Institute of Radio 

Engineers 

Officers: 

Address: 210 TNCE 

Who may join: Electrical 

Engineering students. 

Dues: $5.00 yearly 

Meetings: Twice monthly 

'Chairman: Ralph Tyler 
Vice Chairman: Lyle Lemke 
Treas.: Tom Chanak 
AlEE Sec.: Jon Tammel 
IRE Sec.: Kirk Johnson 
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Honorary Societies 

Eta Kappa Nu 

Address: E.E. Dept., Rm. 339-

238 
Who may join: By invitation 

only-E.E. students with 

G.P.A. greater than 3.00 and 

high character. 
Meetings.: Whenever necessary 
Officers: 

Pres.: John D. Holm 
V. P: Ken Hendrickson 

Rec. Sec.: David Garfin 
Cor. Sec.: Nick Datrin 
Treas.: Dick Pedersen 

Pi Tau Sigma 
Address: A. P. Bakke, 5836 Co

lumbus Ave. S. 
Who may join: Fourth and fifth 

year engineers selected on a 
basis of sound engineering 
ability, scholarship, and per
sonality from the fourth and 
fifth year mechanical engi-
neering classes. 

Meetings: Twice monthly 
Officers: 

Pres .. : Allan P. Bakke 
V. P.: Jerry D. McNally 
Rec. S'ec.: David C. Peterson 
Cor. Sec.: Alden E. Hardwick 
Treas.: Thomas R. Laitala 

Tau Beta Pi 
Address: M.E. 309 
Who may join: Engineering Junior 

-upper eighth of class. Engi
neering Senior-upper fifth. 

Meetings: Twice monthly 
Officers: 

Pres.: Roger E. Ring 
V. P.: William A. Hustrulid 
Rec. Sec.: Roland E. Weber 
Cor. Sec.: Clark Bergman 
Treas.: Darrell A. Frohrib 
Cataloguer: Edwin Brown 

Chi Epsilon 
Address: Office of Civil Engi

neering, Main Eng. Bldg. 

Who may join: Civil Engineer

ing students who have com
pleted one-half the work lead
ing to a bachelor's degree and 
who rank in the upper one

third of their class. They must show out
standing characteristics in scholarship, 
character, practicality, and sociability. 

Meetings: Monthly 
Officers: 

Pres.: Leroy A. Larson 
V. P.: Jack Haag 
Sec.: Danforth G. Bodien 
Treas.: Raynold A. Hokenson 
Editor of the Transit: Donald Ringrose 
Marshal: Latifu 0. Okunode 
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Officers: 

Alpha Epsilon 

Address: Rm. 200, Ag. 

Eng., St. Paul campus 

Who may join: Juniors in 
upper one-fourth of class. 

Seniors in upper one

third of class. 
Meetings: When necessary 

Pres.: John Appleget 

Plumb Bob 
A.ddress: 135 Main Engineering 
Who may join: Members are 

selected on the basis of 
character, leadership, and 
scholastic ability. Fourteen 
members from the senior 

class are elected by the actives to serve 
for one year. 

Officers: Membership remains anonymous 
until Engineer's Day. 

Officers.: 

Sigma Gamma Tau 
Address: U. of Minn., Aero .. 

nautical Engineering 
Who may join: 3rd year and 

above Aero students with 
GPA of (3rd) 3.25, (4th and 

5th) 3.0 or above. 
Meetings: Monthly 

Pres.: James J. Paulsen 
V. P.: Norma D. Viste 

Sec: Thomas C. Brinkman 

Treas.: Lelan R. Jamison, Jr. 
Grad. Advisor: Gene W. Hemp 

Professiona-l 
Engineering 
Fraternities 

Alpha Chi Sigma 
Address: 613 Oak St S.E. 

Who may join: Male stu
dents of the chemical sci
ences. 

Meeting's: Weekly, Monday 
nights 

Officers: 
Pres.: Doug Harrison 
V. P.: Jerry Connoy 
Cor. Sec.: Jim Malek 
Treas.: Ron Fitzgerald 

Triangle 
Address: 521 12th Ave. 

S.E. 
Who may join: Any 

undergraduate in IT 
that doesn't belong 
to an academic fra
ternity or any other 

professional fraternity that maintains a 

house. 

Meetings: W e·ekly, Monday evenings 

Officers: 

Pres.: Willard Haas 
V. P.: Jack Welsh 

Rec. Sec.: James Reed 
Cor. Sec.: Robert Noreen 
Treas.: Randall Caton 

Theta Tau 
Address: 515 lOth Ave. S.E. 
Who may join: Male stu

dents in Engineering at 
least 18 years .of age and 
maintaining a 2.00 G.PA. 

Meetings: Weekly, Monday 

evenings 
Officers: 

Pres.: Ralph Tyler 
V. P.: Jim McCarville 
Sec.: Jim Peterson 

Treas.: Ken Kramer 
Councilor: Gary Lamont 

Alpha Rho Chi 
Address: 605 Ontario S.E. 
Who may join: Architectur

al and students in al
lied fields (Art, Civil Eng., 

etc.) 

Meetings: Every Monday 
Officers.: 

Pres.: Al Sheldon 

V. P.: John Simonitsch 
Cor. Sec.: Stanley Pinska 
Treas.: Dennis Teske 

Officers: 

Kappa Eta Kappa 
Address: 901 Washington 

Ave. S.E. 
Who may join: Electrical En

gineering and Physics Ma

jors. 
Meeting's: Weekly, Monday 

evenings 

Pres.: David Witsoe 
V. P: Charles Gustafson 

Sec.: Edward Nelson 
Treas.: Donald Kostuch 

Sigma Alpha Sigma 
Address: 884 Ashland, St. 

Paul 
Who may join: Any Engineer

ing or Physical science ma

ior. 
Meetings: Twice monthly 
Offi,cers: 

Pres.: Stan Kaplan 
V. P.: Chuck Reich 
Rec. Sec.: Merrill Goldberg 
.Cor. Sec.: Claude Schochet 
Treas.: Al Garron 
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Corsages 
Our 

Specialty 

Don't forget Pom Poms 

lor homecoming 

DISCOUNTS FOR 

CAMPUS 

ORGANIZATIONS 

HIGHLAND PARK FLORIST 
2075 Ford Parkway 

St. Paul 

Ml 8-3883 

"Daily Twin City Delivery" 

1 l 
Prepare for your future in h way 

engineering-get the facts about new 
DE£fJ ... STRENGTH (Aspha/t ... Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides the most durable, most 

economical pavement modern engineering science 
has developed, Interstate and primary superhigh· 

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asphalt pavement. 

Already, more than 90% of America's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asphalt technology. So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

Splinters ... 
Jones to Smith: "Do you always 

drink your beer that fast?" 
Smith: "Yep, ever since my acci

dent." 
Jones: "Oh, you had an accident 

recently?" 
Smith: "Yep, some guy knocked my 

beer over." 

"Doctor, I still can't see," said the 
little blind girl after the operation. 

"April Fool!" 

"Are my seams straight?" 
"Your seams are okay. It's your legs 

that are twisted." 

Sign over an electric chair: 
"You can be sure. It's Westing

house." 

"Horace, dear," she said softly, "can 
you drive with one hand?" 

"Yes, my sweet." 
"Then you'd better wipe your nose. 

It's running." 

halt Institute 

E Tl 
ST E TS 

Books for Sale 

Order your current text 

books, reference books, etc., 

etc., from a wholesa 11e house 

direct. Hard cover or pa

per back. New or slightly 

used. The largest selection 

in the market on all sub

jects. Catalog sent on re

ques~ Send 25c coin or 

stamps for handling and 

postage. (Deductible from 

First order). Prompt service. 

Midwest Book Center 
7635 N. Pauline St. 
Chicago 26, Illinois 
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2000 ph airliner ... another engineering challenge! 
On the drawing boards of aircraft 
engineers, plans are taking shape 
for a supersonic passenger jet -
one that will fly from New York 
to London in just over 2 hours, at 
Mach-3 speeds of 2000 m.p.h. or 
more. The delta-shaped transport, 
flying at altitudes up to 80,000 
feet, would make today's fastest 
airliners seem as pokey as stage-

coaches. And what size! Perhaps 
two hundred feet from nose to 
tail. Three stories tall. 

Through the intensive research 
of the metallurgical engineer will 
come a metal for the skin of this 
mighty airliner. One that will be 
able to withstand critically high 
temperatures -up to 630°F
caused by supersonic speeds. 

I L I 

Challenging? An engineering 
career, such as metallurgy, is full 
of challenges. Whether it's excit
ing, new designs for a supersonic 
airliner, a gas-turbined car, a 
nuclear-powered ship, you'll be at 
work in a stimulating profession 
-one with room for advancement 
-one that promotes progress and 
economic growth. 

The International Nickel Company, Inc., is the United States affiliate of The International Nickel Company of Canada, Limited 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellerium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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Roadability ... 
(Continued from Page 13) 

to find one or the super-stiff front springs intended for 
use on "stock" car racers. 

There's more freedom in stiffening rear springs. You 
can add extra leaves to the existing spring or install help
er springs. Extra leaves and helper springs tend to raise 

independent suspension. But, by reducing body roll, you 
can minimize the bad effects of the geometry you do 
have. 

STEERING 
At first, there doesn't seem to be any problem here: 

just turn the steering wheel and the front wheels steer. 
But how fast can you steer? While five turns of the 

""''i::::--------o- STEERING GEAR ARM 

Fig. 5. Revised steering linkage. 

the car, so you'll have to lower the rear end unless you 
like that "raked" look. One way to do this is to de-arch 
the spring (reduce its curvature) at the time you add 
extra leaves. 

A U -shaped torsion bar linking the two front (or rear) 
wheels will increase roll resistance without affecting ride. 
If your car has none, you can probably find one intended 
for a station wagon or police car which will fit. This 
applies to most Chevies, late Plymouth and Dodge 
sedans, some Ford 6 cylinder sedans and pre-1960 Volks
wagens. 

Stiffer springs alone will disappoint you. To avoid that 
uncontrolled bouncy ride, you must install firmer shock 
absorbers. The "extra heavy duty" or "export" shocks 
available from auto parts stores are sufficient for moder
ately stiffened suspension. But, if you've gone all out, 
you'll need to install genuine (expensive) racing shocks 
or provide brackets for two standard shocks at each 
wheel. 

INDEPENDENT SUSPENSION 
So far I've assumed that the wheels stay perpendicular 

to the road. When auto manufacturers discarded the 
solid axle in favor of independent suspension's reduced 
unsprung weight, they introduced the problem of cam
ber, or wheel lean. In most cases independent suspen
sion also brought with it a lowered roll center. 

We've seen how a wheel's camber affects its cornerin~~ 
power. Unfortunately, the typical American front sus
pension leans the front wheels the wrong way. This, 
coupled with a solid rear axle and front-heavy weight 
distribution, adds up to considerable understeer. In 
theory, the swing axle rear suspension used in Corvair, 
Tempest, and Volkswagen should under steer. In prac
tice, the combination of weight distribution and suspen
sion usually results in oversteer. Fig. 4 compares these 
independent suspensions with the solid axle. 

You can't very easily change the geometry of your car's 
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steering wheel from full left to full right may be fine for 
a riverboat, it's not ideal for dodging potholes, dogs, and 
other cars at highway speeds. 

Engineers at the Cornell automobile safety labs pro-
(Continued on Page 46) 

Mount Clemens Federal S~vings and Loan Assn., Mount Clemens, Mich. 
Architect: Mea the, Kessler and Assoc. Inc., Grosse Pointe Park, Michigan. 

Soaring shell roof 

that lets the 
daylight through 

Cast in a single day, the concrete roof of this spectacular 
building is supported by four flaring corner columns 
only. Circular skylights molded right into the concrete 
roof admit daylight over the entire column-free interior. 

Concrete's freedom of form inspires architects to 
seek imaginative new designs for all types of buildings. 

PORTLAND CEMENT ASSOCIATION 
1490 N'west'n Bk. Bldg., Minneapolis 2, Minn. 

A national organization to improve and extend the uses of concrete 
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0-'<e 
ointments 

Rewarding career apP . areas: 
available in the fo\lowtng 

MISSILE SYSTEMS ENG\NEER\NG. 

Polaris, Typhon, Talos, Tartar. 

DESIGN AND DEVELOPMENT. Digital 

Equipment, ASW Equipment, Underwater 

Vehicles, Simulators, Torpedoes, Elec

tro-mechanical Launching Equipment. 

ANALYSIS. Radar and IR Systems, Digi

tal and Analog Equipment, Fire Control 

Systems. 

RESEARCH AND STUDY. Reliability and 

Feasibrlity Studies, Basic and Applied 

Research, Weapons Systems Analysis, 

Acoustic Studies, ASW Studies. 

MINNESOTA TECHNOLOG 

ENGINEERS, 
SCIENTISTS, 
Graduate 
to a Position 
of CHALLENGE, 
EARLY 
RESPONSIBILITY, 
and UNLIMITED 
OPPORTUNITY 

Vit'"' 0 laboratories ff to b . o ers you an exceptional chance 
Lltld your professional career rapidly and securely. 

Expansion and diversification are the keynotes at 

Vitro ... presenting you with a broad selection of 

assignments pertinent to your individual talents and 

interests. 

CAMPUS INTERVIEWS. A Vitro executive will visit your 

campus soon to discuss career opportunities. See 

your Placement Officer now to arrange an interview, 

or write to: College Relations Administrator, Vitro 

Laboratories, 14000 Georgia Avenue, Silver Spring, 

Maryland. (Residential suburb of Washington, D. C.) 

An Equal Opportunity Employer 

DIVISION OF VITRO CORPORATION OF AMERICA 
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i!ill 

I 
MAY DEPEND UPON HIS EDUCATI N 

The young mind which today discovers an old 
principle may someday reveal a new one capable 
of revolutionizing your business and creating 
undreamed of growth. But this is possible only 
if he gets the finest education we can offer. 

By the time today's youngsters are ready for 
college, business and industrial technology will 
be even more complicated and will require many 
more trained specialists. To fill this order we 
must provide our young people with the best 
possible college educations. 

Unfortunately many colleges are already over
crowded. In ten years applications are expected 
to double. We will need more and better college 
classrooms and libraries, more efficient college 
laboratories, and additional top-quality profes
sors. You can help assure your own future by 
helping the college of your choice. 

If you want to know what the college crisis means to you, 
write for a free booklet, "OPEN WIDE THE COLLEGE 
DOOR," to Higher Education, Box 36, Times Square 
Station, New York 36, N.Y. 

Published as a public service 
in cooperation with The Advertising Council and 

the Council for Financial Aid to Education 
Kl!i!IEI" IT BRIGHT 

BRUCE PUBLISHING COMPANY 
2642 University Avenue 
St. Paul 14, Minnesota 

Phone: MI. 6-2641 

916 Upper Midwest Building 
Minneapolis I, Minnesota 

Phone:: FE. 2-6951 
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The moment of insight is a private thing. 

lt can happen anytime, anywhere. Somewhere in the mind the barrier to a solution crumbles. Everything suddenly slips into 

place. It can't be forced or commanded. But it comes about most often in a climate of mutual respect and recognition. This 
is the kind of climate you'll find at Northrop. 

You'll also work in, a climate of constant' professional challenge at Northrop. We have more than 70 active projects in 

work, and we're always evaluating new lines of inquiry. Present programs cover such fields as interplanetary navigation 

and astro-inertial guidance, aerospace deceleration and landing, man-machine and life support systems for space, auto

matic checkout and failure prediction systems, laminar flow control techniques and world-wide communications. 
For more specific information, see your placement counselor. Or write to Dr. Alexander 

Weir, Northrop Corporation, Beverly Hills, Calif., and mention your area of special interest. 
AN EQUAl. OPPORTUNITY EMPI.OYER 
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AIChE ACS 

AilE 

AlEE
IRE 

I I 

ASAE 

AlP 
TECHNICAL 
M ISSION 

ASCE 

AI ME 

lAS 

Member Faculty 
At-Large Representative 

Sophomore 

Member Member 
At-Large At-Large 
Jr. or Sr. Jr. or Sr. 

The Technical Commission is the executive body of 
the Technical Association ... an association which in
cludes as its members all students registered in the In
stitute of Technology. 

The Tech Commission (as it is most commonly called) 
is composed of the presidents of the recognized depart
mental societies or his appointed representative; four 
members elected at large from the Institute; one ap
pointed freshman; and three appointed faculty repre-
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ASME 

ASA 

Faculty Faculty 
Representative ~epresentative 

Member Freshman 
At-Large Representative 
Jr. or Sr. 

sentatives. The members elected at large represent the 
students who do not belong to a recognized society. 

Its purpose is to provide a federation of departments 
in the Institute of Technology and to enable the students 
of the various departments to act. as a unit in all matters 
of general interest. 

Tech Commission meets every Thursday at 4:30 p.m. 
in room 104 of Main Engineering. Meetings are open 
and any student may attend. 
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(Continued from Page 19) 

breaks down. People spend their money easily and much 
of it on materialistic items and enjoyment. 

Scientific Influence 

But California's greatest industry is still in the infant 
stages. The Scientific Revolution, as some call the late 
"50's" and early "60's," gave birth to the technological 
industries which are just emerging in California. There 
are over 25 large firms which interviewed at the U niver
sity of Minnesota last year from California. Lockheed 
has three large sub-divisions in California, while North 
American Aviation has six. Emerging from these corpora
tions and companies are missiles, space satellites, defense 
weapons, electronic equipment, atomic subs, and "think" 
factories. Over 40% of the Government's $6 billion spent 
for research was absorbed by California's "think" fac
tories. More engineers are demanded daily. Scientists 
often have 3 to 1 odds in numbers over production-line 
workers. 

bt ollt t bop 
500 Washington Avenue Southeast 

One Block East of the Union 

... fashion reaffirms its 

breeziest dilettante: 

Engineers and scientists are composing ever larger 
portions of California's social structure, and this situ
ation produces a growing problem. Universities and 
other institutions of higher learning are founded on 
freedom and this includes freedom of government con
trol. The University's labs are close to the scientists and 
"think" factories, and the Government wants to regulate 
more and more what is done with its money. The danger 
is of strong Government influence in our universities. 
Other Californians speak of the danger of the "think" 
factory-Government-technological industry triad. This 
triad is gradually dominating California's growth. Most 
of her newest capital is involved in the triad. People fear 
of what will happen if the triad comes too close. Many 
fear that California could lose most of her power as a 
state over a very important source of income. 

Many non-Californians fear the massive forces of sci
ence being uncovered in California. And yet the Cali
fornian's usual viewpoint is one of optimism. Califor
nians are highly aware of the influence of technology on 
their lives and are accepting it, come-what-may. 

So you see I found a young, pioneering, fluid Cali
fornia. Its brisk way of life, provided with energy from 
the first wave of the Scientific Revolution, beckons with 
unlimited opportunities for the technically educated. [] 

The Blazer-strictly natural! 

The color-naturally ... 

/lao~ Blue 

$2 95 
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The answer is AlWAYS. 
His whole professional life 
is involved with sketching, 
drawing, drafting· and 
rendering pictures of 
his ideas. 
The working tool that gives 
the best graphic repre· 
sentation of his ideas is 
world-famous Castell #9000 
drawing pencil. Milled by 
the exclusive microlet process 
for graphic saturation, it 
gives bold density of image. 
It glides across the paper 
without stumbling over 
gritty spots. Exceptionally 
strong in needlepoint or 
chisel point, it won't break 
under heavy pressure. 
Castell's 20 superb degrees, 
88 to lOH, are controlled 
to a rigid standard of 
uniformity. 
Many student and working 
engineers prefer locktite 
Tel-A-Grade Holder with 

, Castell #9030 lead, 
identical in grade and 
quality to Castell drawing 
pencils. 
Since engineers must rely on 
graphite to give expression 
to their ability, you'd be wise 
to use Castell, the drawing 
pencil of the masters. Make 
your selection at your college 
store today. 

A.W.FABER·CASTELL 
Pencil Co., Inc. 
Newark 3, N.J. 
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Pickett Slide Rules 
MODELS FOR EVERYONE 

• Lifetime Guaranteed 
GAll-Metal Accuracy 
G All-American Made 

incorporated 

ART 
ATERIALS 

INC. 

315 14th Ave. S.E. 

Downstairs Perines Bookstore· FEderal 9-0397 

Roadability ... 
(Continued from Page 40) 

grammed the handling characteristics 
of a typical front engine, rear drive 
car into an analog computer. They 
put their "car" into a skid at 40 mph 
and found that the "driver" had to 
turn his steering wheel 270 deg in less 
than one second if he was ever to 1'e
cover. Faster correction was needed 
at higher speeds. 

Could you act fast enough to re
cover? A faster steering ratio would 
reduce the amount you'd have to turn 
the wheel, and thus increase your 
chances of recovery. About the only 
way you can speed up your steering 
is to modify your car's steering link
age as shown in Fig. 5 .. This requires 
welding, and bad welds have no place 
in steering linkage. Be sure the weld
er (this word also means the "equip
ment used in welding") knows what 
he is doing. 

STOPPING 
There's more to good brakes than a 

quick stop now and then from 25 
mph. If you think your car has good 
brakes, try a series of closely spaced 

fast stops from 50 or 60 mph. Don't 
be surprised if nothing happens after 
the fifth or sixth time. What you've 
experienced is fade-the loss of brak
ing ability due to heat build up. You 
can apply just about any principle of 
heat transfer to reduce fade. One of 
the easiest (on paper) is to raise the 
temperature differential between the 
brake drum and surrounding air. The 
sintered iron linings used on some 
Corvettes represent the best high
temperature material to date. Even 
if you plan no other brake modifica
tions you should install a top grade 
lining of the fade resistant variety. 
Aluminum is used in brake drums not 
for its heat resistance but for its ex
cellent heat conductivity. 

A brake drum loses most of its heat 
by convection, so air circulation is 
vital to brake performance. Larger 
wheels, slotted wheel covers, and 
finned brake drums help in this re
spect. Ventilating the brake backing 
plate with an electric drill does won
ders for air circulation, but allows 
dust, dirt, and water to get in. If 
you're going all out, why not use 
ducts and electric blowers like stock 
car racers. [] 
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Let's look at the price of eggs 

What did you pay for eggs this week? Probably a little more or a little less than last week. Prices of things go 
up and down because of many factors ... such as supply and demand, wages, materials and shipping costs, 
and needed profits. It all gets more complex when you consider taxes and competition, or compare our econ
omy to that of other countries ...... Now millions of people can learn more about economics from a stimulating 
series of television programs on The American Economy. Conducted by leading educators and economists, 
"College of the Air" will describe how our economic system works ... how it provides stability and growth 
•.. how it enhances individual freedom. Starting this fall, The American Economy will appear on the CBS 
television network as five one-half hour programs per week for 32 weeks ... equal to two semesters of col
lege classes ...... With the belief that only through broader education can we meet the growing needs of 
tomorrow, American business is giving financial support to "College of the Air." The people of 
Union Carbide are proud to be among the donors to such a worthwhile project. 

A HAND IN THINGS TO COME 

COLLEGE CREDIT will be given by many colleges for The American Economy. For names of 
participating colleges and local viewing times, write Union Carbide Corporation, 270 Park Avenue, New York 17, N.Y. 
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edited by MICHAEL P. FROMAN. Math '65 

I. With 6 matches construct 4 equilateral triangles. 

2. With 10 matches obtain 2. 

3. Arrange 6 wooden matches so that each touches the 
other five. The matches may not be bent or broken. 

4. Starting from the configuration of matches shown on 
this page, construct two squares by transposing 3 
matches. ,--, 

il_i 
, __ _ 

5. Using 12 matches, each of length 1 unit, it is easy to 
form configurations that have areas of 5 or 9 square units. 
However, can an area of 4 square units be enclosed by 
12 matches, and if so, how? 

6. Four matches are placed alongside one another. By 
moving them around, construct the triple of this figure. 

Every 

7. What is the largest number than can be expressed 
with 6 matches? 

8. A matchstick of length R is dropped on a circle of 
radius R so that one end of the match is within the circle. 
Assume that all possible positions of the matchstick are 
equally likely. Counting a success as a drop in which 
the match touches the circumference of the circle, what 
is the probability of success? 

MONEY FOR YOU? 

For solutions of the Brain Teasers five prizes will be 

offered, one of $4.00 cash and five more of $1.00 each. 
The first prize will be awarded to the first LT. student 
who submits the correct answers the earliest to the 
greatest number of Brain Teasers. The dollar prizes 
will be awarded to the first student in each class who 
correctly solves the greatest number of Brain Teasers. 

A wards will be based on accuracy and promptness of 

reply as well as clarity and logic of solution. 

All undergrads in I. T. are eligible to compete except 
members of the Minnesota Technolog staff and the 

T echnolog Board. 

All entries must include the entrant's name, telephone 
number, file number, and class in LT. (1st, 2nd, 3rd, 
4th, 5th). Submit all entries to the Minnesota Technolog, 
Room 2, Mechanical Engineering. Contest closes ten 

days after the first day of issue. 
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Kodak beyond the snapshot~ 11!!1 11!!1 

What makes hickory 
the way it is 

This photomicrograph shows the basic 
structure of hickory wood. It was taken 
on a plain, ordinary microscope with a 
BROWNIE Camera. For details on this 
use of BROWNIE Cameras, request a 
copy of" Photomicrography with Simple 
Cameras" from Eastman Kodak Com
pany, Sales Service Division, Rochester 
4, N.Y. Everybody knows what a 
BROWNIE Camera is. 

MAKING CHEAP THINGS WORK WELL IS A 
GOOD LIFE. 

Plenty of lively work at Kodak research
ing, engineering, producing, and market
ing all sorts of things. 

(random notes) 

Huntley with rope 

May we please plant a little spore in 
the brain intended to grow into a career 
not previously contemplated? 

Sound, businesslike outfits need well
grounded engineers to run their photo
graphic operations. This doesn't neces
sarily mean making the candid shots at 
the boss's daughter's wedding. 

We have made a 42-minute movie 
called "Photography at work ... a 
progress report." (To show it, write 
Eastman Kodak Company, Professional 
Photographic Sales Division, Rochester 
4, N.Y.) 

Mr. Chet Huntley narrates. We take 
you inside a cake being baked in Day
ton. We puzzle you with a monstrous 
camera intended to take pictures in 
Cincinnati without perspective. We show 
you how they test a new hydrofoil on 
Lake Washington and what nooks and 
crannies a camera can explore when 
fitted with fiber optics. We take you to 
lots of places, starting on a classy note 
with the hunt for anti-matter at 
Brookhaven. 

If we create the impression that the 
great linear accelerator there is nothing 
but another camera accessory, do not 
conclude that perspective is being 
shunned in Rochester as well as in Cin
cinnati. There is a "low technology" 
that civilizations evolve over the mil
lennia for hewing the wood and drawing 
the water of everyday life and a "high 
technology" that is called into existence 
by the demands of pure science and 
then very kindly lowers a rope to haul 
up the "low technology". Maybe 1520 
feet of movie film is better than rope. 

SOPHISTICATED TECHNICAL PERSUASION IS A 
GOOD LIFE. 

The improvement of 
capacitors 

Our polyester is different from other 
polyester. We add a cyclohexane ring to 
the unit structure, whereas other poly
ester is just poly( ethylene terephthalate). 
The added ring protects against moisture, 
raises the melting point, and gives cus
tomers some reasons of self-interest to 
seek out the trademarks KODEL on 
polyester fiber and TENITE on poly
ester molding granules. 

When the president of Kodak visited 
the lab where, in addition, its electrical 
advantages were discovered, we set up 
ten .05-f.IJd 200-v polyester capacitors 
for him, identical except that five had 
the ring and five didn't. We put them 
all in an oven at 185°C and applied 700 
volts of de across them. Within 3 minutes 
all five of the p(e t)'s had shorted out. 
This was the logical moment for the 
president to leave, but realism is com
pany policy. The president wanted to 
watch the first of ours fail. It took 10 
minutes. That was four years ago. 

We then replaced 15 of the regular 
capacitors in a TV set with our kind and 
set it to running 9 hours a day, 7 days 
a week. All other components that 
failed we replaced. For the Electrical 
Insulation Show early this year, we 
removed the set from the room where 
the lab manager hides it and took it to 
Washington. It was the hit of the show. 
The coincidence that it happened to be 
the only TV set in the hall on the day 
when the first American was orbiting 
the earth might have helped focus atten
tion on it. It would not have been a 
good place for a capacitor to blow. 

THE GOOD LIFE IS NOT ALWAYS FILLED WITH 
TENSION. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



An interview with General Electric's Ww Scott Hill One af a series • •• 

Q. Mr. Hill, I've heard that my first 
five years in industry may be the most 
critical of my career. Do yo,u, a_gree? 
A. Definitely. It is du6lfg·;;t'b..is.···'.- · re 
that you'll be sharpening yoilt. "' · 
objectives, broadepirig your kntn e 
and experience, finding your 'W: . in 
professional practice and devef6cp1ng 
work and study habits that yoti may 
follow throughout your career. It's a 
period fraught with challenge and op
portunity-and possible pitfalls. 

Recognizing the importilnce of this 
period, the Engineers' Council for Pro
fessional Development has published 
an excellent kit of material for· young 
engineers. It is titled "Your First 5 
Years." I would strongly recommend 
you obtain a copy.* 

Q. What can I do to make best use 
of these important years? 
A. First of all, be sure that the co:rn
pany you join provides ample opportun
ity for professional development during 
this critical phase of your career. 

Then, develop a planned, organized 
personal development program-tai
lored to your own strengths, weaknesses 
and aspirations~to make the most of 
these opportunities. This, of course, 
cal1s for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur
pose in the "First 5 Years" kit I just 
mentioned. 

Q. How, does General Electric en
courage self development during this 
period? 
A. In many ways. Because we recog
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro
grams and incentives. General Electric's 
Tuit~on Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master's degree tuition free 
"':bile earning up to 75% of his full: 
t1me salary. These programs are sup-

Manager-Engineering Recruiting 

t t t 

f r ir t r 

MR. Hill. has managerial responsibility for General Electric's college recruiting activities 
for engineers, scientists, PhD's and technicians for the engineering function of the 
Company. Long active in technical personnel development within General Electric, he 
also serves as vice president of the Engineers' Council for Professional Development, 
board member of the Engineering Manpower Commission, director of the Engineering 
Societies Personnel Service and as an officer or member of a variety of technical societies. 

plemented by a wide range of techni
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en
couragement for participation in pro
fessional societies are still other ways 
in which G.E. assists professional em
ployees to develop their full potential. 

Q. What about training programs? 
Just how valuable are they to the 
young engineer? 
A. Quite valuable, generally. But there 
are exceptions. l\1any seniors and grad
uate students, for example, already have 
clearly defined career goals and profes
sional interests and demonstrated abili
ties in a specific field. In such cases 
direct placement in. a specific positio~ 
may be the better alternative. 

Training programs, ·on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral fields while broadening your base 
of knowledge through related course 
study. This kind of training enables 
you to bring your career objectives in
to sharp focus and provides a solid 
foundation for your development, wheth
er your interests tend toward speciali
zation or management. This is par
ticularly true in a highly diversified 
company like General Electric where 
young technical graduates are exposed 
to many facets of engineering and to 
a variety of product areas. 

Q. What types of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of technical graduates are the 
Engineering and Science, Technical 
~Tar~eting and Manufacturing Train
mg Programs. Each includes on-the-job 
experience on full-time rotating assign
mepts supplemented by a formal study 
curriculum. 

E ER L 

Q. You mentioned professional so
cieties. Do you feel there is any ad
vantage in joining early in your career? 
A. I do indeed. In fact, I would rec
ommend you join a student chapter on 
your campus now if you haven't already 
done so. 

Professional societies offer the young 
engineer many opportunities to expand 
his fund of knowledge through associa
tion with leaders in his profession, 
to gain recognition in his field, and to 
make a real contribution to his profes
sion. Because General Electric benefits 
directly, the Company often helps de
fray expenses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q. Is there anything I can do now to 
better prepare myself for the transition 
from college campus to industry? 
A. There are many things, naturally, 
~ost of which you are already doing 
m the course of your education. 

But there is one important area you 
may be ov~rlooking. I would suggest 
you recogmze now that your job
whatever it is-is going to be made 
easier by the ability to communicate 
... effectively. Learn to sell yourself 
and your ideas. Our own experience at 
General Electric-and industry-wide sur
veys as well-indicates that the lack 
of this ability can be one of the major 
shortcomings of young technical grad
uates. 

*.The kit "Your First 5 Years," pub
hshed b_y the Engineers' Council for 
Professional Devel()pment, norm~ll_y 
sells for $2.00. While our limited sup
ply lasts, however, _you ma_y obtain a 
copy .b.Y simpl_y writing General 
Electnc Compan_y, Section 699-04, 
Schenectad_y, New York. 

(An equal opportunity employer.) 
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Work long hours? Undertake tough assignments? Learn by your mistakes? 

Take heavy responsibility? Tackle uncharted areas? Rely on yourself? 

Never in American history have the opportunities 
for skilled engineers and scientists been as great 
as they are now. Our nation's expanding peacetime 
industry, space programs, and defense mobilization 
have created a great demand for trained minds. 
Right now, industry has openings for some 60,000 
engineers, while less than 20,000 will be graduated 
from colleges this year. 

Do you belong in engineering? You may if you're 
a good student, proficient in mathematics, imagina
tive, inquisitive and technically minded. Ask your 

MINNESOTA TECHNOLOG 

counselor about a career in engineering. Then ask 
us a bout the opportunities at Honeywell-the 
company that's been "on the team" in nearly 90% 
of our nation's successful satellite launchings. 

AN EQUAL OPPORTUNITY EMPLOYER 
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ng1n er 
In Choosing a Career, 
Consider these 
.Advantages-

Location: Fisher is basically an "Engineering" 
company with 1,500 employees located in a 
pleasant midwest community of 22,000. 
It's less than 10 minutes to the Fisher plant 
from any home in Marshalltown. 

Type of work: You'll become a member of 
an engineering team that has produced some 
of the outstanding developments in the field 
of automatic pressure and liquid level controls. 

Growth: Fisher's products are key elements 
in automation which assures the company's 
growth because of the rapid expansion of 
automation in virtually every industry. 

Advancement: Your opportunity is 
unlimited. It is company policy to promote 
from within; and most Fisher department 
heads are engineers. 

If you want to begin your engineering career 
with one of the nation's foremost research and 
development departments in the control of 
fluids, consult your placement office or write 
directly to Mr. Cecil Johnson, Chief Engineer, 
FISHER GOVERNOR COMPANY, Marshalltown, Ia. 

If it flows through pipe 
anywhere in the world 
chances are it's controlled by ••. 
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ARTICLES 

HIT THE SILK . 
What else besides aerospace 
raises conversation so fast to
day? Here is a look at super
sonic and gliding parachutes 
and parawings. all vital to the 
space age. 

THE LASER 
A powerful beam of rays, cre
ated from a red ruby, offers a 
fabulous new source of energy. 
After reading about lasers, you 
may be able to make your own 
ray gun. 

ITALIAN ELECTRONICS 
Sophia Loren matured quit0 
well here just as Electrical 
Engineers are offered a fine 
educational system in which to 
mature. 
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COVER: This month's cover dramatically shows one of the capabili
ties of a ruby laser in vaporizing part of the surface of a carbon 
block. The laser used for this photo was constructed at the 
Minneapolis-Honeywell Research Center in Hopkins, and utilizes 
a cylindrical ruby rod of dimensions lj4" by 2" mounted along 
the axis of a spiral flashtube. 

The beam of radiation is focused by a lens, visible at left, to 
a spot on the surface of a carbon block. The spot was about 
0.01 em. in diameter. The laser pulse lasted about one milli
second and its energy was a bout one joule, yielding a radiant 
flux of about 107 watts/cm.2 in the spot. The glowing jet of 
vaporized carbon blasted off the block by absorption of this 
energy is plainly visible. Because of its ability to produce intense 
localized heating as illustrated here, the laser has potential ap
plications in drilling and welding small delicate components or 
brittle refractory materia Is. 
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Help e, Instructor! 

E all have responsibilities toward our higher educational system. Students must 
realize that it is their responsibility not only to set aside but to devote time to 

serious study. 

Professors have the responsibility to give their finest lectures possible and to continually 
strive for improvement and perfection in their teaching methods. 

Instructors also have a responsibility to the undergraduate. Usually students themselves, 
the so-called teaching assistants or instructors, must not only prove themselves worthy of 
higher degrees, but must also fulfill the added responsibility of educating the undergrad. All too 
often, the Institute of Technology's instructors fail miserably in handling the latter responsi
bility. 

Designed as an inexpensive answer to the lack of teaching personnel, the instructor 
system is employed by nearly all departments of the Institute. The instructors are invariably 
attempting to secure a Master's or a Ph.D. degree, and frequently are struggling to do so, 
financially as well as mentally. Financial assistance seems too often to be the only reason 
an instructor is in a classroom. Complaining students commonly feel that their instructors 
care only about salary, and do not care about whether the student learns or not. Many of the 
instructors' lectures are not prepared beforehand and are presented haphazardly. If an ex
perienced professor feels he cannot do an adequate job without preparation, how does a 
"tenderfoot" instructor feel he can present an adequate lecture without ever opening the class 
text? 

Once involved in his Ph.D. or Master's thesis or exams, the instructor's lectures become 
poorer, tests are fewer, conference hours disappear (if any were available), and patience 
grows shorter. Thus instructor frequently puts himself before his responsibility to 15 or 20 
students who depend on him for guidance and help. Material covered is often of the barest 
minimum, and with a few "here's a good trick that will help you out in the finals," and a 
hearty "hi-ho rotsa ruck," the instructor pushes his "informed" subjects out of their nest 
to meet their fate in the final. 

There is no place in our school system for such a degraded system of teaching as the in
structor system. Education is perhaps one of today's most vital tools for existence, and those 
who become a part of an educational system as instructors must either live up to the respon
sibilities of teaching, or get out. JLN 
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ELECTRONICS 
ENGINEERS 
& PHYSICISTS: 

If space 
is your future, 
your career 
is with Hughes 
IN ASTROSPACE 
IN AEROSPACE 
IN TERRASPACE 
IN HYDROSPACE 

As far back as 1890, Jules Verne 
visualized excursion trains to 
the moon. Today - 72 years later -
Hughes offers you the opportunity 
to play an important part in man's 
actual conquest of space. 

Help us soft-land the SURVEYOR 
on the moon - or work with us on 
exciting advanced projects such as: 

ANTI-MISSILE DEFENSE 
SYNCOM (Communications satellite) 
PLASMA PHYSICS & ION PROPULSION 
ADVANCED FIXED-ARRAY RADAR SYSTEMS 
lASER & MASER RESEARCH & DEVELOPMENT 
NUCLEONICS & MOBOT* SYSTEMS 
SOLID STATE MATERIALS & DEVICES 
DATA PROCESSING & COMMAND-CONTROl 

B.S., M.S. and Ph.D. Candidates 
Members of our staff will conduct 

CAMPUS 
INTERVIEWS 

November 30, 1962 
Find out more about the wide range of 
activities, educational programs and 
allowances offered by Hughes. 
For interview appointment or informational 
literature consult your College Placement 
Director. Or write: College Placement Office, 
Hughes, P.O. Box 90515, Los Angeles 9, CalifoJ 

Creatir1g a r1ew world with ELECTRONICS 
r------------------~ 

I I 

:HUGHES I 
I I 

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

Ar1 equal opportunity employer. 

*Trademark Hughes Aircraft Company 

Bettman Archive 
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Variety: the spice of life 

at American Oil 

"When I was first interviewed by American Oil 
representatives I was told I'd be given a free 
hand in guiding a wide variety of projects. This 
promise has certainly been kept ! " 

Jim Koller, 25 years old, came to American 
Oil right out of the University of Wisconsin 
where he earned his Bachelor of Science degree 
in Chemical Engineering. An Evans Scholar at 
Wisconsin, Jim describes his job at American Oil 
this way: "I work on basic chemical engineering 
problems, specializing in reactor design and 
process development problems. Before a process 
can go commercial, it must be tested in pilot 
plants. That's where I come in." Jim wants to 
stay in the technical research area, and plans 
to enroll in the Illinois Institute of Technology 
night school for courses in advanced mathematics. 

The fact that many gifted and earnest young 
men like Jim Koller are finding challenging careers 
at American Oil could have special meaning for 
you. American Oil offers a wide range of new 
research opportunities for: Chemists-analytical, 
electrochemical, inorganic, physical, polymer, 
organic, and agricultural; Engineers-chemical, 
mechanical, metallurgical, and plastics; Masters 
in Business Administration with an engineering 
(preferably chemical) or science background; 
Mathematicians; Physicists. 

For complete information about interesting 
careers in the Research and Development Depart
ment, write: D. G. Schroeter, American Oil 
Company, P.O. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics ~ Organic ions under electron 
impact ® Radiation-induced reactions ~ Physiochemical nature of 
catalysts ® Fuel cells ® Novel separations by gas chromatography ~ 
Application of computers to complex technical problems ® Synthesis 
and potential applications for aromatic acids ~ Combustion phenomena 
~ Solid propellants for use with missiles ® Design and economics: 
new uses for present products, new products, new processes ~ Cor
rosion mechanisms ~ Development of new types of surface coatings. 

41 
~'iii~ 
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inn,esota Parachute Research 

by LAWRENCE RUST, Grad '64 

DON ECKSTROM, Grad '62 

I 

OU'VE seen it a hundred times. Our hero has just 
single-handedly attacked a massive squadron of 

enemy fighters, one man in a P-47 "Thunderbolt" against 
many. Of course, he's flying a good plane, and of course 
he's the world's finest pilot, but after shooting down 
three or four of the enemy, he gets hit, and, as the 
cockpit bursts into flames, he nonchalantly steps out 
on the wing and leaps off. Shortly, he's floating gently 
to earth under "ye old reliable" parachute, to land safely 
in a patriot's farmyard where he'll be hidden in the 
hayloft. 

It would seem that there has always been a parachute 
for the hero when he needed it and it seems so simple 
to take a few lines and attach them to a circular piece 
of silk and pack it in a canvas bag to make a parachute. 
But it's not as simple as all that. For example, even 
though the history of parachuting goes back to 1512, 
with Leonardo da Vinci contributing a design, para
chutes were not yet considered safe by the First World 
War, and thus were not worn by most pilots. Further
more, the parachute which brought our hero safely 
down from the P-47 would not be safe for present-day 
fighter pilots. Nor would it be suitable for use in pin
point cargo dropping. 
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Differing greatly in shape from conventional parachutes, this 
tunnel testing. Models made of cloth and suspended freely will 

To top it all off, today there is no known parachute 
in existence which works well in supersonic flow. But 
a research group in the Department of Aeronautics and 
Engineering Mechanics is working hard to solve these 
problems, so that our next generation of heroes may 
reach earth safely. 

The first parachute jumps were made by several 
Frenchmen from hot air balloons. Many different para
chute designs were created during the next hundred 
years, but the familiar circular shape with a vent hole in 
the center became the favorite, and this general design 
was used up to World War II. 
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parachute model is mounted on a metal spike ready for wind 
if this rigid model pa'ss.es its tests. 

During the First World War, the only allied use o£ 
parachutes was by balloon observers. Repeated attacks 
on these "sitting ducks" made several daily jumps neces
sary. However, due to skepticism, no order for the 
use of parachutes in planes was given until 1922. The 
Germans weren't as hesitant, and, by the closing months 
of the war, many of their pilots were seen using para
chutes. 

Between the wars, military interest in parachutes 
greatly increased. The United States, Germany and 
Russia began investigating the use and effectiveness of 
airborne infantry troops. The idea was pursued most 
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vigorously by Germany, in spite of the Armistice, and 
subsequently the Axis invasion of the Low Countries 
was greatly aided by the use of paratroopers. 

As yet, the principal design was still the solid Hat 
type, consisting essentially of a Hat circular canopy made 
of solid cloth. While very reliable and relatively simple, 
this design had undesirable features, such as a high 
shock force occurring during opening, and an inherent 
tendency to oscillate or glide. In an attempt to find im
proved designs, especially in view of the military 
urgency, the science of the aerodynamics of deceleration 
devices was intensely pursued in Germany and Great 
Britain in the years prior to World War II. 

Among the investigators was Dr. H. G. Heinrich, then 
of the Graf Zeppelin Institute at Stuttgart. After the 
war, many of the German scientists, including Dr. Hein
rich, went to Wright-Patterson Air Force Base, Ohio. 

Research Contract 

When Dr. Heinrich came to the University of Minne
sota in 1956, his knowledge was not neglected long. 
and, by the end of the year, a research team was estab
lished and had won a contract from Wright Air Devel
opment Division. The objective: "to improve and extend 
the present state of the art of aerodynamic retardation 
with emphasis on the technology of parachutes." 

This contract brought $170,000 to the University that 
first year. In succeeding years, as the research project 
grew, the cost rose to an average of $250,000 each year, 
and in the fiscal year 1960-61 the total passed the 
$1,000,000 mark. 

The contract sponsor, Wright Air Development Divi
sion, is a Tri-Service organization responsible for co
ordinating and directing research and development of 
military hardware. Contracts are let on a competitive 
basis, and the University's research organization must 
show greater performance ability than the many other 
universities in the country, as well as several private 
companies engaged in parachute development. This con
tract has been renewed continuously each year, since its 
origin. 

When the term "aerodynamic deceleration" is men
tioned, the obvious image is that of the "simple" para
chute. However, one may well be surprised at the 
variety and complexity of devices being used or pro
posed. Much of our research naturally deals with "con
ventional" or subsonic parachute problems, but many 
more exotic problems are also encountered. 

Parachute Opening Time Cut 

In the field of conventional parachutes, the project 
has investigated possible methods of decreasing the 
"opening time" of parachutes. If one measures the force 
exerted on a suspended load by the inflating canopy, 
and constructs a graph of the force as a function of 
time, it is found that a peak force occurs within the 
last one-third of the inflation time (inflation time is 
defined as the length of time from the initiation of open
ing until the parachute is completely inflated). Usually,. 
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a decrease of opening time is accompanied by an in
crease of opening force. 

The idea was conceived that it might be possible 
to decrease the time necessary for the initial stages of 
inflation without altering the final stage where the peak 
force occurs. For example, this might be accomplished 
by inserting a small, rapidly inflating parachute in the 
mouth of the main parachute. Theoretically, this would 
divert the main stream of air outward and thus cause a 
more rapid increase in the inlet (mouth) area of the 
main parachute, which in turn would allow more air 
to enter the canopy in a given time and consequently 
decrease the opening time. The small parachute would 
not affect the final portion of the inflation, where the 
maximum force occurs, because its effect would dimin
ish rapidly as the main canopy inflated. 

Many wind tunnel experiments were then conducted 
which confirmed the above line of reasoning. The 
opening time determined from these tests, was found 
to be decreased by approximately 25% for certain types 
of parachutes and, more importantly, the opening force 
was not increased significantly. 

Pinpointing Cargo Delivery 

The reader may ask «All well and good, but of what 
practical significance is all of this?" One important 
application is in the field of aerial delivery of cargo. 
The accuracy with which cargo may be dropped de
creases with the increased altitude of the drop. Thus, 
a decrease in the opening time of the parachute makes 
possible a corresponding decrease in deployment alti
tude with a greater probability of pinpointing a given 
target area. 

A second important consideration is that of the dy
namic behavior of the parachute during descent. For 
example, a parachute intended for personnel use should 
not oscillate rapidly or with large amplitude during 
descent, lest the user be subjected to a very undesirable 
motion sickness. 
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Fig. 1. Opening Force versus Opening Time of Parachute. 
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With a prototype of the Apollo capsule suspended from 
it, the parawing is shown undergoing subsonic windtunnel 
test's. 

The first step in the analysis of dynamic stability of 
parachute-load systems is the determination of the static 
stability characteristics of many types of parachutes. 
Such an experimental study was carried out in the 
research department's subsonic wind tunnel, with ten 
types of parachutes tested to obtain static stability as 
a function of the cloth porosity of the canopy. This 
study has established the most accurate and extensive 
results of this nature now in existence. 

With a knowledge of the static stability parameters 
from experiment, the next step is a mathematical deriva
tion of the dynamic stability of various parachute-load 
combinations. Analysis of this type are inherently diffi
cult, since account must be taken of the flexibility of the 
system, the moving coordinate system, the change of 
aerodynamic parameters with angle of attack, etc. Also, 
up to this time there has been no experimental data to 
use as comparison with a theory. However, experiments 
are presently being made in the subsonic wind tunnels to 
obtain such data. 

Steerable Gliding Parachute 

One of the projects in the «conventional" or subsonic 
regime now receiving much attention is the attempt to 
design and develop a gliding parachute. The present 
urgent demand for such a model is due to the manned 
space program. Presently the capsule is "kicked" out of 
orbit by retro-rocket firing, and once the capsule's 
trajectory is so determined, it cannot be significantly 
altered. However, if instead of the present types, a 
steerable gliding parachute was used, the piloted capsule 
would have a maneuvering range of 12 to 20 miles in 
diameter at the earth's surface, thus avoiding obstacles 
on the ground. 
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The principal involved in designing such a gliding 
parachute is relatively simple-that of unsymmetry of the 
canopy. For example, if more air is vented out one side 
of the canopy than the other, there is a resultant force 
causing the parachute to glide. 

However, it is the objective of our research to arrive 
at a design which will be simpler in construction while 
possessing superior aerodynamic characteristics. A model 
dubbed the "Minnesota Glider" has been fabricated 
which shows the proper gliding characteristics, but a 
stress analysis and investigation of opening shock, etc., 
must still be made. 

An alternate solution to the problem of "flying" a cap
sule in from orbit, and possibly of recovering boosters 
after burn-out, is the parawing. Designed by a NASA 
scientist, this device is a flexible wing with rigid leading 
edges and keel. Claims have been made of its operation 
supersonically as well as subsonically, and with the solu
tion of various deployment problems, etc., it may well be 
useful for orbital recoveries. In fact, the Parawing is al
ready being scheduled for use in recovering the two-man 
Gemini vehicles. 

Apollo Testing 

Minnesota's research group received a "sub-contract'' 
from a private corporation to make extensive subsonic 
wind tunnel tests of the Parawing in combination with a 
simulated space vehicle. The results were then incor
porated into a proposal to NASA for the recovery system 
in the Apollo program. Such a project was extremely in
teresting, especially when the close relationship of your 
own work to such a momentous thing as a manned space 
flight is so apparent. 

In addition to these studies of conventional parachutes, 

As water flows past the supersonic parachute test model, 
measurable wake characteristics become evident. 
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The supersonic parachute model is shown illuminated 
from below to more vividly show the flow characteristics 
created by the parachute. 

the research project has been dealing with advanced 
concepts regarding the use of special retardation devices 
for operation at supersonic speeds. After a great deal of 
preliminary research, it was found that the most efficient 
air flow decelerator was the simple axially-symmetric dif
fuser which is found on many present day supersonic air
craft. For an air-breathing jet engine to operate at peak 
efficiency, it is necessary to reduce the velocity of the 
incoming air before it mixes with the fuel for the burning 
process. Therefore, a method of decelerating the air flow 
must be used. The axially-symmetric diffuser serves this 
purpose extremely well, since it creates a series of strong 
shock waves, and each shock decreases the velocity of 
the flow. 

Diffuser Decelleration 
It is a simple matter to recognize that any flow de

celeration must be accompanied by a corresponding 
force (from Newton's laws) acting on the body causing 
the deceleration. Thus a diffuser, as well as any retarda
tion device patterned after it, will experience large drag 
forces when placed in a supersonic air stream. This is 
precisely what is desired for a deceleration device. 

Using this line of reasoning, a deceleration device 
using the concept of the diffuser's operation was de
signed. Unfortunately, a diffuser-like device contains 
many design parameters and consequently, a large num
ber of configurations present themselves to the experi
mentalist. To test each configuration in a supersonic 
wind tunnel is prohibitively expensive. Fortunately, 
methods do exist by which one is able to obtain pre
liminary estimates of the aerodynamic properties of the 
proposed configurations. One of the easiest and most 

(Continued on Page 54) 
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he sky is not your li it 
You're looking at an historic first- a 238,857 mile lunar 
bull's-eye scored by a team of scientists from Raytheon and 
the Massachusetts Institute of Technology, using a powerful 
new Raytheon-developed laser light beam. This success typifies 
the far-ranging variety of advanced projects challenging young 
engineers and scientists at Raytheon today. 

For EE's, math and physics majors- in all the varied 
fields of engineering and science - Raytheon offers unlimited 
opportunity for growth and continuous advancement. 

Personal career development is encouraged by a wide 
variety of educational assistance ... seminars, special courses 
to meet individual needs and work-study programs leading to 
advanced degrees from renowned universities are all available. 

You may well qualify for one of the exciting, career
building projects underway at Raytheon. Originality, imagina
tion and high technical competence are your tools - the 
rewards are prompt and appropriate for success. 

For detailed information, arrange an on-campus inter
view through your placement director or write G. W. Lewis, 
Manager of College Relations, Raytheon Company, Executive 
Offices, Lexington 73, Mass. An Equal Opportunty Employer. 

Raytheon offers opportunities for BS, MS and 
PhmD. levels in e Solid State o Microwave Electronics 
e Infrared e lasers e Communication & Data Processing 
e Radar e Missile Systems o Sonar e Electron Tube Technology 
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Stu y f ... 

by GARY D. TOWNE, ME '63 

eldom does a discovery of science as unique as 
the laser concept occur. Discovery of the laser has 

triggered feverish activity among scientists of this coun
try and, indeed, the world. Almost every major labora
tory has embarked upon a program of research aimed 
at understanding and developing the laser. The empha
sis given laser development has resulted in rapid prog
ress in the field and a wealth of ideas as to its ultimate 
uses. 

LASER, an acronym for light amplification by stimu
lated emission of radiation describes what the laser 
does. However, there is more to the laser phenomenon 
then simply light amplification. It is a process where
by polychromatic white light is used to produce mono
chromatic coherent light of extreme intensity. The 
laser has two close relatives which differ only in the 
wave length of the radiation produced. These are the 
MASER and !RASER. Also acronyms, "microwave" 
( M) and "infrared" ( IR) are substituted for "light" in 
the respective acronym. 

Laser beam in action. 

The development of the laser was the result of efforts 
to extend electromagnetic radiation to sub-millimeter 
or shorter wave lengths primarily for use in communic::t
tion. The major obstacle was one of building resonators 
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with dimensions comparable to these short wave lengths. 
In 1952, J. Weber proposed use of natural atomic reso
nators which could be found in some materials. C. H. 
Townes, in 1955, was first to succeed in building a 
maser. The extension of maser action into the light spec
trum was proposed by A. L. Schawlow and C. H. 
Townes in 1958 and built by T. H. Maiman in 1960 
using a ruby crystal. In 1961, A. Javan, vV. R. Bennett 
and D. R. Herriott announced the development of a 
neon-helium gas laser. 

The objective of the following description is to give 
the reader an elementary conception of what lasers are 
composed of and how they work. A more detailed 
description is available in the references listed. There 
are two general classes of lasers: the gas and solid state. 
They differ primarily in the material used, however the 
components and theory are much the same, so the solid 
state laser will be described here. 

Ruby Crystal is Pioneer 

Since the original lasers were developed using ruby 
and neon-helium media, many other materials-both 
solid and gas-have been tried and a variety \vere found 
to produce laser effect. The ruby crystal was the first 
used and is still the most common media. It will be used 
in this report as an example of the solid state laser. 
Ruby is composed of aluminum oxide ( AL 20 3 ) with 
chromium substituting for some of the aluminum in the 
crystal. The chromium impurity is what gives the 
ruby its familiar red color and is the active element in 
producing laser effect. 

Used is a synthetic crystal, the ruby is ground into 
a rod shape. The ends are polished optically flat to 
within ~i of a wave length and are parallel with a 2 
sec angle. One end is silvered completely and the other 
only partially. As seen in Figure 1, the ruby rod is 
enclosed in a reflecting cavity and surrounded by a 
flash tube which supplies the source light. There may 
also be some provision for cooling the rod. Most laser 
apparatus basically fits this description with the gas 
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laser, substituting a tube containing the active gas for 
the rod. 

Output radiation is produced by pumping chromium 
ions with some external energy to an excited state from 
which they may give up their energy in the form of some 
characteristic wave length, as seen in Figure 2. White 
light containing photons of a wave length in the absorp
tion band of chromium, will raise the energy of an ion 
from ground state, level 1, to level 3. After a very 
short period some ions will return to ground state but 
more will drop to the metastable state, level 2. Some of 
these ions will in turn drop to ground level; however, 
more are retained there than leave. The over-all effect 
is a build up of ions at level 2 that will remain there 
for a short time or until stimulated by an external 
photon. 

Level 2 is actually comprised of two levels, E and 2A. 
When ions drop from these levels back to level 1, they 
emit two radiation lines, R1 and R2 respectively. If an 
insufficient amount of excitation is produced, the ions 
will spontaneously emit radiation at broad bands of wave 
length centered about R1 and R 2 which will appear as 
ordinary fluorescence. The point at which the radia
tion is sufficient to raise enough ions to the excited state 
from which stimulated and not spontaneous radiation 
will occur is called the threshold. If the threshold is 
reached, or passed, the crystal will lase with a primary 
frequency centered about the R1 wave length with 
only a small amount of R2 radiation. The dominance 
of the R1 radiation occurs because of the resonating 
amplification which is produced in the crystal, as will be 
explained. If the excitation energy is too great or tem
perature is too high, R2 radiation will also occur. 

Radiation Multiplied 

The above description explains the microscopic action 
of the individual ions. A microscopic look at all of the 
ions will show just how the laser effect is produced. 
Chromium ions at ground state, are irradiated with a 
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Fig. l. A typical Laser system. 
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pumping radiation which raises them to the excited state. 
A short time after the ions are excited, some will spon
taneously emit a photon of light radiation. If one of 
these photons strikes another ion, it will stimulate the 
other ion to emit a second photon with the same wave 
length as the first and coherent (in phase) with it. Not 
all of the radiation will be emitted parallel to the crystal 
axis. That which is not, is lost through the sides of the 
crystal. The photons which are parallel to the axis con
tinue through the crystal and are amplified by addition 
of more photons until they hit the partially silvered end 
of the crystal. Some of the light will be transmitted 
through the end and the rest of the light will be reflected 
back through the crystal where it will gain further in 
intensity. A. L. Schawlow developed the foiiowing 
equation to give the intensity of the light a distance x 
through the crystal: 

( 1 ) I = Io e -ax 

where a is the attenuation constant as given by 

where 

2 1n2 'Ao2 g.~ f~_2-= N.'-) 
a=-------

6v 'lt 8'lt gl 't 

is the width of the spectral line in cps. 
is the wave length in em. 
are the statistical weights of the lower 
and upper energy states, respectively. 
are the number of atoms per cc in the 
lower and upper states, respectively. 

't is the lifetime, for spontaneous emission. 

The oscillation continues back and forth through the 
crystal until there are not enough excited ions left to 
conh·ibute enough gain to make up for the losses occur
ring within the crystal (i.e., N1 - N2 is negative). 

Thus, it is seen that the ruby rod will produce a pulse 
of monochromatic, coherent light, each time it is raised 
above the threshold energy by the source light. 

Continuous Beam 

The desirability of a continuously operating laser ';as 
immediately recognized. The major problem preventmg 
this development was the heating produced by the 
powerful source light and internal heating in the me
dium itself. Dr. R. Nelson and W. S. Boyle were first 
to achieve continuous operation in a solid medium. 
The experimenters overcame the heating problem by 
using a thin, cooled ruby crystal w.ith a very . small con
centration of chromium and by usmg a relatively small 
source lamp. The lamp was used with a s.eries of ~ol
lecting mirrors and a trumpet shaped sapphire extenswn 
of the ruby crystal, which further collected the source 
light. This system allowed them to concentrate enough 
energy in the ruby rod to activate it to th~ threshol? 
without overheating it. Although the output hght of this 
system is a continuous wave, it is not as intense as the 
pulse type lasers. 

With a description of how the laser beam is produced, 
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a description of the beam itself will reveal some of the 
potential of the laser phenomenon. The laser beam 
has the same basic characteristics whether it is produced 
by a solid or gas medium, continuous or pulsed, except 
for wave length and intensity. These are variables of the 
material and the source light energy. However, the 
beam will always be monochromatic, coherent, colli
mated and very intense. 

The laser light is necessarily monochromatic because 
of the nature of its production, as we have seen. The 
slight variations which do occur in the wave length are 
due to differences in the concentration of the active 
element, and the operating temperature, both of which 
can be controlled. Both spatial and time coherence are 
found in the laser beam. Spatial coherence means that 
all wave fronts are planes perpendicular to the direc
tion of propagation. Time coherence means that the 
wave length is constant along the beam. The coherence 
has been verified by observing the interference pattern 
produced when two slits were placed at the end of the 
laser rod. The pattern was almost identical to that 
which was calculated for perfectly coherent light. 

The collimation of the beam is extremely good. The 
angular width of the laser beam is dependent on the 
wave length of light and the diameter only. As seen 
from the Fraunhofer diffraction equation: ¢min = 2.44 
f../D where 0 is the beam angle, )., is the wave length 
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of the light, and D is the diameter of the beam at the 
laser source. If typical values are substituted in the 
equation, 0 comes out to be less than 0.01 degree. 

The intensity which can be achieved is probably 
the single most significant feature of the laser. Light 
sources previously have been limited in intensity to 
the amount of light which can be radiated from a black 
body. The sun, a very close approximation of a black 
body, provides a comparison for the intensity of the 
laser. The temperature at the surface of the sun is 
about 6000° K. This would give about 7 kilowatts per 
square centimeter. This radiation is, of course, com
posed of all wave lengths. If a wave length interval the 
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width of the laser band width, about 0.05A, is consid
ered, the intensity of laser beam from the ruby crystal 
is about 5 x 103 watts per square centimeter or 5 x 109 

times brighter than the surface of the sun! This energy 
can be concentrated even further by optical systems. 

The applications of lasers are many and varied and 
most stagger the imagination with their novelty. Any 
list of possible applications of lasers is incomplete as 
new ideas are conceived almost daily. Those that we 
shall discuss here are some of the major applications 
in industry, communications, medicine, and scientific 
investigation. 

As industrial tools, lasers show great promise. At 
present, most work has been done in developing them 
as welding and cutting tools. Lasers are particularly 
adaptable to these fields because of the intense energy 
concentration of the beam. The factor which limits 
the laser as a metal working tool is the relatively low 
total energy of the laser beam. At present, the output 
of the laser has reached only 40 to 50 joules. This con
fines the laser to light welding and machining until 
more energy is developed. 

Collimation of the laser 

Welding and machining operations employ lasers in 
basically the same way. The laser beam is focused 
by means of simple lenses. This intensifies the beam so 
that it may either melt material in the case of welding 
or vaporize it to do machining. The ability of the beam 
to be focused to a small area permits more precise work 
than can be done by present methods. The excellent 
collimation of the laser beam also contributes to the 
machining accuracy. 

Another advantage which may make the laser a pro
ductive welder is that work may be done remotely. 
Any welding that must be done in a vacuum or inert 
gas to avoid oxidation may be done through glass win
dows. The oxidation problem is further reduced by 
the fact that the laser welds very fast and the heat 
is localized, thereby reducing the effects on the sur
rounding material. 

Many types of machining may be done with the laser 
including milling, drilling, and cutting although at pres
ent, only light drilling has been done. Lasers have been 
used to vaporize holes in wafers of a variety of mate
rials including diamond. In preliminary experiments, 
holes of 100 fL diameter and 250 fL in depth have been 
pierced. 

In the past, communication using light has consisted 
only of primative telegraphy. With the development 
of lasers, light communication will take the same form 
as radio communication. Since the laser beam is com
posed of electromagnetic waves differing only in wave 
length from radio waves, it can be used in the . same 
capacity. The high frequency of light would allow it to 
carry far more information than the radio wave. A 
single laser could transmit more information than all 
the radio stations in existence combined. 

Ordinary light is composed of so many wave lengths 
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that if any one of them were modulated, it would be ob
scured by the others. However, since laser light is 
monochromatic and much more intense than ordinary 
light, it is directly applicable to modulation. Although 
the laser beam has not been modulated as yet, most 
people in the field feel that it will only be a short time 
until it is. The continuous wave laser will prove to be 
more useful than the pulse type since the message 
would be continuous rather than intermittent. 

The major deterrent to the use of lasers in ground 
communication is that, being light, it can not penetrate 
for any distance obstacles such as fog, rain, etc. A solu
tion to this problem might be the use of reflective tub
ing as transmission lines. The original intensity of the 
beam would make it possible to transmit over great dis
tances by this method. Because of the problem of at
mospheric interference, the lasers may find the first 
communications use in space where there would be no 
obstacles. Scientists at MIT proved the feasibility of 
space use of lasers by bouncing a laser beam off the 
moon. This beam penetrated the atmosphere of the 
earth twice and bounced off the rough surface of the 
moon and it was still detectable. 

Uses of the laser in communication are not restricted 
to use as an oscillator. It may also perform as a sensitive 
amplifier. T. H. Maiman predicted gains of 20-100. 
The maser is already being used as an amplifier on the 
radio telescope at the Naval Research Laboratory. 

lasers in Medicine 

Medicine was probably the first field to make practical 
use of the laser. Eye surgeons used lasers to correct a 
condition where the retina of the eye had become de
tached. This was done by "burning" small areas of retina 
to weld it back on. Original experiments were carried 
out on rabbits and recently the same technique was 
successfully used on humans. Lasers may also be used 
in surgery to remove small areas of infected tissue with
out danger of contamination from instruments. 

Scientists immediately recognized the laser as a useful 
tool in scientific investigation. A laser synchronized 
clock is under development which would have an accu-
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racy of about three parts in 1011
, or 1 second in 1000 

years. This clock may be used to test Einstein's General 
Theory of Relativity, which proposes that clocks undergo 
time changes in gravitational fields. The laser may also 
be used to test the non-Euclidian geometry of space 
near the sun. This would be done by orbiting a laser
equipped satellite around the sun and observing the 
deivation in the beam with a high resolution telescope 
as it passed behind the sun. 

As a Catalyst 

Chemists may also make use of lasers as a catalyst. 
By making use of the monochromatic nature of laser 
light, certain molecules with the proper absorption 
bands may be selectively stimulated. This would require 
a larger range of wave length than are now available 
(about 20) but new materials with different wave lengths 
are being found at the rate of about one per month. 
Wave lengths which can not be produced naturally may 
be synthesized by combining two or more existing wave 
lengths. 

In this brief introduction to lasers, we have barely 
scratched the surface of this fascinating new concept. 
New applications for lasers are conceived by almost 
everyone who learns about them. Those which were 
presented in this report, were selected primarily to show 
the versatility and uniqueness of this principle. Soon 
many of these ideas will be consummated into practical, 
working devices and the word "Laser" will become an 
everyday term. D 
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.... suddenly, new hope in life 
A man lies on the operating table, crippled with the exhausting tremors of Parkinson's disease. The surgeon 
guides a slender tube deep inside the patient's brain until it reaches the target area. Then liquid nitrogen, 
at 320 degrees below zero F., is fed to the end of the tube. Suddenly the trembling stops. The unearthly cold 
kills the diseased cells ... and a once desperate human being has been given a new chance in life. .,. Medical 
reports have indicated that not only Parkinson's disease but also other disorders causing tremor or rigidity 
have responded to this new technique in brain surgery. The operation has been described as easier on the 
patients than previous surgery, and they have been able to leave the hospital in a surprisingly short time. 
Also, encouraging results are reported on the use of cryosurgery, as it is called, to destroy diseased cells in 
other parts of the body . .,. Through its division, Linde Company, Union Carbide was called upon by medical 
scientists for help in designing and making equipment to deliver and control the critical cold required in this 
new surgery. This dramatic use of cryogenics, the science of cold, is an example of how research by the 
people of Union Carbide helps lead to a better tomorrow. 

A HAND IN THINGS TO COME 

For information describing the work in cryosurgery done 
at the Neurosurgical Department of St. Barnabas Hospital, New York, write to: 

Union Carbide Corporation, 270 Park Avenue, New York 17, N. Y. In Canada: Union Carbide Canada Limited, Toronto. 
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The Education of Engineers 

I I 

by ROGER GRUNKE. EE '63 

As a student traveling under the auspices of the 
Student Project for Amity among Nations (SPAN), 
during the summer of 1961, Roger Grunke visited 
many of the Italian institutions and industrial firms 
working in the field of research and development in 
electronics. He chose this as a study project because 
of the lack of available information concerning Italian 
activity in this field. The following paper presents in
formation collected during these visits and interviews. 

he level of research in a country depends to a 
large extent on the instruction given students. This 

is especially true in the field of electronics. A com
parison of the curricula for engineering students in 
Italy and in the United States, where there is a high 
level of activity in electronics research, might therefore 
indicate some interesting relationships. 

There is one major modifying factor concerning the 
preparation received in the Italian equivalent of an 
American high school which must be kept in mind as 
this comparison progresses. Under the European system 
of instruction, emphasis is placed upon obtaining a thor
ough knowledge of "liberal arts" subjects prior to ent-

Inside view of a typical Italian electronics laboratory. 
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ranee into the university. As a consequence, the five 
years of electrical engineering study at an Italian uni
versity are wholly occupied by technical subjects. Table 
I is a comparison of the instruction received by an 
Italian electronics engineering student in his courses 
with the same course as taught at the University of 
Minnesota. 

Prior to receiving a degree, the Italian undergraduate 
electronics engineering student must also work on a 
thesis under the direction of one of his professors. 

After acceptance of the thesis by the university and 
completion of all his courses, the Italian student re
ceives a degree. His title then is "Dottore . . ." The 
Italian educational system has nothing equivalent to 
the American Master and Ph.D degrees, but graduates 
may return to school to continue their studies. 

Fewer Laboratory Courses 

There is one important fact which is not apparent 
from the foregoing comparison of the cunicula. That 
is, an apparent lack of laboratory courses in the Italian 
universities. From tours of Italian universities and 
from discussions with students and several professors, I 
can only conclude that the students place major empha
sis upon theoretical and analytical investigation of elec
trical phenomena with little concurrent experience in 
the physical operation of electrical devices. Perhaps 
one reason for this lack of laboratory experience is the 
basic nature of the Italian educational system. In order 
to insure a consistent quality of graduates in each field 
from the various universities scattered throughout Italy, 
nationwide government exams are given to students 
at scheduled times during the year, each examination 
covering a specific course of instruction. A student pre
pares for a particular examination until he feels he is 
well prepared and then takes it. If he passes, he is al
lowed to advance to the next course; if not, he is allowed 
to try again after a "reasonable" length of time. Thus, 
although the courses are divided into years for classifica
tion, a student, depending on the level of his motiva
tion and abilities, may take as little as or much longer 
than five years to earn a degree. 

The control exercised by the Italian government over 
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the courses taught in the universities is relaxed during 
the final period. In the first two years of electronics 
engineering instruction, all courses are followed by 
state examinations. During the final three-year period, 
there are ten statewide examinations on fundamental 
subjects (indicated by an asterisk in Table I) and 
eight more examinations in specialized areas, which are 
left to the discretion of the staff at each university. 

Ten Universities Give Degree 

It will be noted that the term "electronics engineer 
is used to refer to Italian engineering students. Un
til 1960, the only degree offered in electrical engin
eering was one of elettrotecnica (electrical technol
ogy). By official decree of the Minstero di Istruzione 

(Continued on page 51) 
This building contains research labs which are gradually 

being incorporated into formal education in Italy. 

Table I 
COMPARISON OF CURRICULA, ELECTRONICS ENGINEERING 

ITALIAN AND AMERICAN UNIVERSITIES 
ITALIAN UNIVERSITY 

Mathematical analysis 
Geometry 
General physics 
General chemistry 
Engineering graphics 

UNIVERSITY OF MINNESOTA 
First Year 

Mathematical analysis 
Trigonometry 
General physics 
Freshman English 
Calculus and analytical geometry 
Non-technical course 

Second Year 
Calculus and analytical geometry 
Engineering mechanics 
Physics 
Engineering graphics 
Survey of scientific technology 

*Electrical engineering 
Electronics technology 

*Mechanics of materials 
*Mechanics and machines 
Electronics engineering mathematics 
Materials for electronics 

*Technical physics (thermodynamics) 

*Electrical measurements 
*Electrical machines 
*Applied electronics 
*Electromagnetic field and circuits 

Electrical power plants 
*Electrical communication 

Industrial administration 
Radiotechnics and television 
Special electrical measurements 

*Control theory 
One of the following groups: 

Telephony and telegraphy 
H yperfrequencies 

or 
Nuclear plants 
Special electronics techniques 

*State wide examinations required 

Engineering mechanics 
Intermediate general physics 
Inorganic chemistry 
Engineering graphics 

Third Year 
Electrical engineering 
Engineering electronics 
Rigid body mechanics 
Thermodynamics 
Non-technical course 

Fourth Year 
Electronics 
Circuits and Fields 
Non-technical course 
Elective course 

Filth Year 
Advanced technical communication 
Problems in electrical engineering 
Elective course 
Two of the following: 

Electronic circuit design 
Study of electric machines 
Electric power control 
Electronic control 
Communications circuits 

·------------·------------------------------------------1 
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''Nothing new under the sun" ... but always a better 
way to apply what we know. This might be the motto 
of a power sales engineer. Each of these pictures shows 
an economically sound, practical, even revolutionary 
solution to problems in the service area of the Wis
consin Electric Power Company system. The power 
sales engineer's job is to add new possibilities to the 
already myriad uses for electricity. 

The electrically heated Milwaukee church cost less 
to build and competes favorably in heating costs with 
similar churches using other fuels. Heat is pro
grammed by electric time clock . . . The new Kim
berly, Wis., high school will "climate-control" during 
the school year for the cost of just heating a conven
tional school. Electric air-conditioning permits un
usual compact design . . . Electronic sortation unit 
at General Merchandise Company, Milwaukee, proc
esses most orders the day they are received, using only 
12 employes . . . Northernmost of its type and one 
of the world's largest heat pump installations is being 
installed in the new Headquarters and Research Cen
ter of the Allen-Bradley Company, Milwaukee. 

See us about an interesting career in power sales -
where engineering and sales ability are limited only 
by your imagination. 

Electrically heated church 

All-Electric high school 

Electronic sortation line 

Giant heat pump installation 

ISCONSIN ELECTRIC POWER COMPANY 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
MilWAUKEE, WIS. APPlETON, WIS. RACINE, WIS. 
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It happens at Du Pont. Frequently. That's because 1350 
technically trained employees are engaged solely in pioneer
ing research. They're in the business of discovery, develop
ment and follow-through. Sometimes the newly discovered 
chemical poses the question, what to do with it? 

For instance, Dr. Thomas J. Swoboda, a member of the 
Central Research Department staff, and his associates re
cently discovered a new family of metallic compounds, 
chromium manganese antimonides. They're unusual materi
als. Over a specific temperature range they are magnetic. 
As temperature drops, the magnetism does too. 

The chart, pictured with Dr. Swoboda, shows the sharp 
magnetic transition. To the right, the material is terri-mag
netic, to the left (at low temperatures), anti-ferromagnetic. 

So we have a solution. Now to find the problem it will 
solve. This situation was largely true when nylon was dis
covered. Only later did we find the many problems which 
its unique characteristics would solve-from cord for air
plane tires to plastics for gears. 

New products, new jobs 

There's opportunity here for men of virtually every technical 
skill. For further information about chromium manganese 
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antimonides, and about working for Du Pont, just fill out 
and mail the coupon. 

An equal opportunity employer 

Better Things for Better Living ... through Chemistry 

r---------------------------------------1 
E. I. du Pont de Nemours & Co. (Inc.) : 
Nemours Building, Room 2531-11, Wilmington 98, Delaware : 

Please send me the literature indicated below. 

D Du Pont and the College Graduate 
D Mechanical Engineers at Du Pont 
D Your Engineering Opportunities at DuPont 
D Chemical Engineers at Du Pont 
D Chromium Manganese Antimonides Information 

Name ___________________________________ _ 

Class-------Major _______ Qegree expected ___ _ 

College _____________________________ _ 

My address-----------------------

I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 City Zone--State 
1 

: 

L---------------------------------------~ 
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Mr. Science. That's what the kids on the block all 
call him. He's their hero. He's their idol. He's a 
menace to the community. He's a nut. That's why he 
came to IT. Here he blends in perfectly. 

Have you ever been walking along the mall, minding 
your own business, when suddenly you were smacked 
in the teeth by that polyethylene \Vander of engineering: 
the Frisbee? And as you held your bleeding mouth and 
screamed in agony, surely you must have wondered 
about the theory behind this marvelous device. 

The question most frequently asked about the Frisbee 
is: What keeps it up? The answer is simple. It is kept 
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up by idiotic college kids. Sometimes they keep it up 
all day. 

Another very intriguing question is: Does the color 
of a Frisbee have any effect on how far it will go? This 
baffiing problem was finally solved when an enterprising 
IT student by the name of Jack Elander performed a 
startling experiment between halves at a Gopher foot
ball game. Jack walked onto the field with three Fris
bees: one red, one blue, and one yellow. He proceeded to 
throw them down the field one at a time. The red Fris
bee landed on the 37 yard line. The blue Frisbee landed 
on the 45 yard line. The yellow Frisbee landed in Dean 
Spilhaus' lap. Elander landed in jail on an assault rap. 

The principle behind the Frisbee is simple. Suppose 
you remove a hubcap from a car and throw it horizontal
ly in a sidearm fashion. You will probably be arrested 
for vandalism. 

The Frisbee is shaped like an inverted saucer. This 
saucer shape, when moving, gives the Frisbee an aero
dynamic lift, making it possible to throw it at knee level 
and hit your opponent in the jaw. 

The trajectory of a Frisbee depends on its angle of 
incidence with the airstream. If the critical lift angle 
is exceeded, the Frisbee will reach a stall point, slip 
back along its original line of departure, and remove the 
thrower's nose. Repeated incidents of this kind result in 
a deformation known as "Frisbee Face," in which the 
frontal region of the skull takes on the appearance of a 
waffle, and the features become somewhat distorted, 
leaving the head with a non-skid tread. Ain't science 
wonderful? 

I hope this highly analytical little discussion has en
lightened you somewhat. If nothing else, it may dis
courage the little old lady across the street from turning 
in UFO reports every time the TECHNOLOG schedules a 
Frisbee match. CJA 
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Advanced Phased Array Antennas 

Aerospace Systems Research 

Airborne Instrumentation 

Command & Control Systems 

Communication Techniques Research 

Computer Research 

Data Processing & Display Systems 

Digital Control Systems 

Detection Systems 

Electronic Countermeasures 

Electronic Counter-Countermeasures 

Ground Support Systems 

Information Handling Systems 

Intelligence Systems 

Microwave Research 

Microelectronics 

Missile Guidance Systems 

Navigation Techniques 

Operations Research 

Radio & Radar Research 

Reconnaissance Systems 

Receiver Design 

Speech & Character Recognition Research 

Solid State Devices 

Satellite Tracking Systems 

Simulator Systems 

Systems Integration Techniques 

Transistor Applications 

UHF·VHF Circuit & Component Design 
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Electronic Engineers, Physicists, 
Mathematicians - BS, MS, PhD 

ays to 
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R&D openings exist in all 30 areas detailed at the left. 
SYLVANIA ELECTRONIC SYSTEMS is a major division of 
Sylvania Electric Products Inc., a subsidiary of General Tele
phone & Electronics Corporation. The division has over-all 
responsibility for systems management of GT&E's major 
government projects, coordinating the broad defense systems 
capabilities of the various GT&E subsidiaries. 

Within this rich mosaic of technical effort, any electronic 
engineer or scientist is practically certain to find an assign
ment which reflects his individual interests and provides a 
pathway for rapid professional growth. 

Current openings are distributed over the 17 laboratories 
within the division. A talented man can concentrate on the 
field of his choice at one laboratory, or move freely anywhere 
within the complex as his career advances. He can become a 
technical specialist or develop the broad background required 

. to enter large-scale systems engineering. 

Sylvania Electronic Systems, established late in 1954, now 
has over 6,500 employees in six different operations (approxi
mately 2,300 engineers and scientists). There are three main 
locations: Western Operation (suburban San Francisco), Cen
tral Operation (suburban Buffalo) and Eastern Operation 
(suburban Boston). Also near Boston are operations serving 
the entire division: Applied Research Laboratory; Product 
Support Organization; Systems Engineering and Management 
Operation. 

For further information on specific assignments, contact your 
College Placement Office or write directly to Mr. D. W. Currier. 

40 Sylvan Road- Waltham 54, Massachusetts 
U.S. Citizenship Required- An Equal Opportunity Employer 
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by PETER HALDEN, ME '64 

Ralph Rapson, Professor and Head of the School of 
Architecture, has been at the U. of M. since 1954. 

Prof. Rapson feels that all practicing architects must 
constantly be extending their education in order to stay 
abreast in their fields, and that architecture teachers ac
tive in the practice of architecture tend to be better 
teachers. 

After obtaining his Bachelor's degree at the Univer
sity of Michigan, in 1938, he did graduate study at th~ 
Cranbrook Academy of Art. From 1942-46 he was head 
of the Department of Architecture at the Institute of 
Design in Chicago. In 1946 he became an associate 
professor at M.I.T. 

Prof. Rapson was the architect for the U. S. Embassy 
in Stockholm, Sweden and Copenhagen, Denmark. He 
has received three national A.I.A. and eight M.S.A. 
awards. The Tyrone Guthrie Theatre and the St. Paul 
Arts and Science Center are current projects of the local 
Architectural firm which bears his name. 

"Architecture," said Prof. Rapson, "is the art and 
science of organizing space and relating it to man for 
his use, comfort, and pleasure." 

While speaking of the general purposes of architecture 
he said, "fundamental to human survival is man's need 
to bring order to his environment. Order is inseparable 
from fitness of use, honest application of technology, and 
genuine aesthetic values." 

DR. D. E. ANDERSON 
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PROF. RALPH RAPSON 

Dr. D. E. Anderson, of the Electrical Engineering 
Deparbnent, obtained his Bachelor's, Master's, and Doc
tor's degree from the University of Minnesota. 

While in high school at Wells, Minnesota, he planned 
to make either music, theology, physics, or electrical 
engineering his major in college. He chose electrical 
engineering because he felt that direct conversions to 
electrical energy from other forms of energy would be 
the up and coming field. Thermionic conversion is one 
such means that he has watched closely and is extremely 
interested in. 

His work at the present moment deals with super
conductors and electron emission from solids. Upon 
obtaining electron emission from a superconductor, he 
said he felt like "running up and down the halls bare
foot yelling eureka." 

As an undergraduate he joined the AlEE-IRE, Kappa 
Eta Kappa, Tau Beta Pi, and Eta Kappa Nu. Since 
then he has joined the American Physical Society and 
Sigma Xi, and is the faculty advisor to Tau Beta Pi 
and Eta Kappa Nu. 

Dr. Anderson's hobbies consist of music, sailing, wood 
working, and auto mechanics. He also admits to being 
a mild hot rodder. He once owned a Chrysler powered 
Hudson known as the "H udsler" or "Crudson." This 
spirit, however, has mellowed with age, as he now drives 
a Goggomobil. 
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250,000 rpmf-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics ... Temperatures ranging from -200°F to 
-452oF are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving molecules within come virtually to a stop. This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas
ing the effectiveness of ground and airborne detection, navi
gation and communication systems, shrinking the size of 
computers and solving specialized space cooling problems. 

A leader in cryogenic cooling and lightweight turbo
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Much greater system 
reliability and long life is the result ... another major ad
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9, 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing " AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. " Garrett (Japan) Limited 
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AT PRATT & WHITNEY AIRCRAFTm ... 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS. 
CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL 
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The glamour and excitement of space age programs often obscure a fundamental fact. It is simply 

that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 
leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to healthy progress. In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and industrial 
power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodynamics ... thermionic and thermo
electric conversions ... hypersonic propulsion ... fuel cells and nuclear power. 

If you have interests in common with us, if you look to the future but desire to take a down-to-earth 
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL e AERONAUTICAL e ELECTRICAL e CHEMICAL and 
NUCLEAR ENGINEERING e PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS e ENGI
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of 
recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 
consult your college placement officer or write to Mr. William L. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

itn 
CONNECTICUT OPERATIONS EAST HARTFORf?, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 
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An Equal Opportunity Employer 
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by DONALD D. SCHAEFER, ME '64 

Many treasure hunters picked the correct hidden clue 
out of the list of old E-Day treasure hunt clues given 
last month. This month's hidden clue will not be as 
easy to find but with a little imagination the person who 

Above photo is the second clue for this month. The treasure 
is hidden within the outlined area. 

discovers the clue will have a good one to help his 
search for the treasure. 

As of November 10, the treasure's value had de
creased to $65 not taking into account any of the 
bonuses. None of the theories, as to the location of the 
treasure, that have been heard around the 'Log office 
have even been close to right so the hunt is still "wide 
open." 

Last month it was stated that the treasure will be in 

its hiding place for sure only on the listed days but pos
sibly on other days, too. In November the days are 14, 
15, 16, 19, 21, 27, 28, and 30 and on December 3, 4, 5, 6, 
and on other days to be listed in the December issue. 

Last month the homecoming committee sponsored a 
treasure hunt but because their treasure was so small it 
was difficult to find. In contrast the TECHNOLoc's treas
ure is over five inches long which makes it quite a bit 
easier to locate because of its giant size. 

NOVEM I( UES 
I. Whatchamacallit hall. 
2. See photo on this page. 
3. Treasure is not inside a building. 

N ST RULES 
1. All full time students and faculty of the University of Min

nesota (Minneapolis and St. Paul) are eligible; except for 
members of the Minnesota Technolog Board and Staff. 

2. If found, the treasure must be turned in to the 'Log office 
within five days or no prize will be awarded. 

3. Any evidence of intentional defacing of the treasure will 
automatically terminate the contest with no prizes awarded. 

4. The total amount of the prize will be decreased by 25 cents 
a day starting with October 1, 1962. 

5. The value of the prize awarded will be decreased by 1% 
for each uncounted or extra drilled hole reported by the 
winner. 

6. A 5% bonus will be paid if the winner is an LT. faculty 
member a.nd a 10% bonus if the winner is an LT. student. 

7. All decisions by the judges will be final. 

WHOLESALE DISTRIBUTORS OF ELECTRONIC COMPONENTS 
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GENERAL ELECTRIC 
e TUBES 
8 SEMI CONDUCTORS 
e PANEL METERS 
e RESISTORS 

RAYTHEON TUBES 

103- 3RD AVE. NORTH 
MINNEAPOLIS 1, MINN. 

FE 8-8678 

P. B. MALLORY CO. CONDENSERS 
MERIT COILS AND TRANSFORMERS 
WINEGARD T.V. ANTENNAS 
EVEREADY BATTERIES 
P AND B RELAYS 
BUD METAL GOODS 

BRANCH: 

312 UNIVERSITY AVE. WEST 
ST. PAUL 3, MINN. 

CA '7-8281 
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eflections of I star 
Remember the picture above? It flashed across your 
television screen on a hot night last July. Perhaps 
you remember that it originated from France. And 
that it reached the U.S. via Telstar, the world's first 
private enterprise communications satellite. 

Since that summer night, the Bell System's Telstar 
has relayed electronic signals of many types- tele
vision broadcasts, telephone calls, news photographs, 
and others. 

But there's one Telstar reflection you might have 
missed. Look into the faces of the Bell System people 
below and you'll see it. It is the reflection of Tel star's 
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success that glowed brightly on the faces of all who 
shared in the project. 

Their engineering, administrative and operations 
skills created Telstar and are bringing its benefits 
down out of the clouds to your living room. 

These Bell System people, through their talented, 
dedicated efforts, make your phone service still better, 
more economical, and more useful. 

The reflections of Telstar are many. 

Bell Telephone Companies 
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edited by RICHARD DUNLOP, ChE '63 

new use for breech 
The breech of a 16-inch battleship is being used to 

carry out work on Air Force contracts for space vehicle 
and missile nose cones and radomes. One step in fabri
cating the parts requires that ceramic powders be packed 
under high pressure. The gun's massive firing chamber, 
able to withstand forces of more than 30,000 pounds per 
square inch, makes an ideal pressure vessel. 

The barrel of the gun was cut off about 10 feet ahead 
of the breech, the rifling removed and the barrel plugged. 
It was installed vertically, with a hand crane above it to 
open and close the breech. 

In manufacture, powdered aluminum oxide or zir
conium oxide is poured into a contoured plastic bag con-

taining a mandrel of the part's shape. The powder fills 
the cavity between bag and mandrel. A vacuum pump 
then evacuates the bag. Bag, powder and mandrel are 
next submerged in a pool of glycerine inside the gun. 
The breech is closed and locked, and additional glycerine 
is pumped into the gun, boosting the pressure. The 
ceramic powder is subjected to equal compression from 
all sides. Ten thousand to 30,000 pounds of pressure 
packs the powder into a rigid, plaster like part, which 
later is cured by heat treatment. 
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solid state gyro 
The small hollow cylinder pictured below actually per

forms the same basic function as the familiar spinning 
gyroscope silhouetted behind it. It is the first successful 
solid-state gyro and is particularly suited for applica
tions in space. 

It is simply a solid thin-walled hollow cylinder, pressed 
from ceramic powder and suspended midway between 
its two open ends. The cylinder is only half an inch long 
and half an inch in diameter. It takes less than a thou
sandth of a watt uf electric power to drive it. Yet, like 
a rotating-wheel gyroscope, it has the same ability to act 
as a reference in space, detecting any motion that tends 
to swing it from its position. 

The solid-state gyro substitutes back-and-forth radial 
motion of a cylinder for the rotary of a wheel. The radial 
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motion is obtained by exciting the cylinder with a small 
high-frequency voltage. 

The cylinder is made from a material, such as barium 
titanate, which can convert the applied voltage into me
chanical vibrations and, inversely, mechanical vibrations 
back into electricity. This same principle (piezo-electric 
effect) is found in the crystal pickup of an ordinary 
record player. 

In vibrating, the open ends of the gyro cylinder expand 
and contract in opposite directions 100,000 times a sec
ond. The actual movement is so small that it cannot be 
detected· by an ordinary microscope. 

Once the cylinder is vibrating, it detects any move to 
rotate it about its axis and responds by adding a (right
angle) lengthwise twist to its motion. This action pro
duces the useful electrical signal that is picked off and 
amplified, as in the case of the phono pickup. 

If the cylinder is aligned with the axis of a space 
vehicle or aircraft, it detects any drift about that axis 
and gives electrical signals to correct it. Simply by prop
er mounting, the gyro can stabilize the vehicle for left
and-right motion (yaw), up-and-down motion (pitch) or 
corkscrew motion (roll). 

0 

microwave oven 
A new cooking concept that can turn out hamburgers 

in 28 seconds and full meals in just 90 seconds is the 

Miracle Chef. It utilizes radio waves just like those used 
for television and radar but at a frequency of 2,450 mega
cycles in the microwave region. While the food is uni
formly cooked both the interior of the oven and the 
plastic trays holding the food remain cool. The normal 
.cooking odors and splashing grease are completely 
.eliminated. 

The 25-inch, 175-pound stainless steel oven was de-
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signed for the airlines and drive-in restaurants by the 
American Monarch Corporation of Minneapolis. 

character reader 
For many years the problem of designing a machine 

to read the printed word has been studied. The Armour 
Research Foundation is developing a character recogni
tion device that uses a sensor made of a thin film of cad
mium sulfide on which indium electrodes are placed. 
This new system has shown the capability of recognizing 
characters of several sizes and fonts and is relatively 
insensitive to the position or rotation of the character. 
It can also read distorted or imperfect characters. When 
completely developed some of its uses will be for com~ 
puter input, eliminating card punching, and translation 
systems. 

coating molecular blocks 
In miniature molecular electronic systems for space 

and defense, the several hundred molecular functional 
blocks usually used receive a coating one ten-millionth of 
an inch thick. In the photo, taken at the Westinghouse 
Astroelectronics Laboratory, the cylinder below contains 

an ICe pack" which holds liquid silicon tetrachloride. 
The chilled liquid vaporizes and the gas is carried 
through the tube over the hot wafers where the coating 
forms. Coils outside the tube are brought to white heat 
by a radio-frequency generator. 
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This old battle-axe was sitting in a 
hotel lobby next to a man who began 
smoking a very strong cigar. "If you 
were a gentleman you wouldn't smoke 
near me," she said. "If you were a 
lady, you'd move," the man replied. 
"If you were my husband I'd give you 
poison," she shot back. "If you were 
my wife, I'd take it," the man said. 

A woman of the world left New 
York for Sao Paulo to have a good 
time. She attended a carnival and 
danced around the streets at night. 
Next day she went to a bank and 
asked the teller: 

"Is this 5,000 reis?" 
"Yes, Madame," the teller assured 

her. 
"Will you give it to me in American 

money?" 
He gave her 57 cents and she stared 

at it for a long time. 
"And I gave him breakfast too," she 

said angrily. 

Two hillbillies who had never been 
on a train before had been drafted 
and were on their way to camp. A 
food merchant carne through the 
train, selling bananas. The two moun
taineers had never seen bananas and 
each bought one. As one of them bit 
into his, the train entered a tunnel. 
His voice carne to his companion in 
the darkness. 

"Jed, have you eaten yours yet?" 
"Not yet," answered Jed, "why?" 
"Well don't touch it. I've taken one 

bite and gone blind." 

Girls are like newspapers. They all 
have forms, they always have the last 
word, back numbers are not in de
mand, they have great influence, you 
can't believe everything they say, 
they're thinner than they used to be, 
they get along by advertising, and 
every man should have one of his own 
and not try to borrow his neighbor's. 
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A bather whose clothing was strewed 
By winds that left her quite nude ... 

Saw a man come along
And unless I am wrong, 

You expected this line to be lewd! 

He: Have you a room and bath for 
my wife and me? 

Hotel clerk: All we have left is a 
room with a double bed. 

He: Will that be all right with you 
dearest? 

She: Yes, mister. 

A little Protestant boy came home 
with a big black eye. "vVhere on 
earth did you get that black eye?" his 
mother asked. 

"The Murphy kids hung it on me," 
he said. 

"How did they come to do that?" 
"Well, I was over at their house 

making some cracks about the Pope." 
"Didn't you know the Murphy's 

were Catholics?" 
"Yes. but I didn't know the Pope 

\vas." 

vVho was that bow-legged girl I 
saw you with this morning? 

That was the knock-kneed girl you 
introduced me to last night. 

The salesman, noticing a sweet 
young thing standing on the corner, 
leaned out of his car and called: 
"Pardon me, Miss, but -er-" 

"No," she retorted, "You've never 
met me in Atlantic City. I wasn't at 
the party last month or at Charlie's 
bar. I know I'm good looking and 
I'm not bashful. I'm not waiting for 
a bus or going your way. I'm not 
lonely and I just had dinner. I've got 
lots of boy friends and my sweetie 
weighs 220 pounds and plays left 
tackle. Now were you going to say 
something?" 

"Yes, dammit," the salesman said. 
"You're losing your pants." 

The freshman was puzzled over the 
girl problem and discussed it with his 
pal, Joe. 

'Tve walked to class with her three 
times," he told Joe, "and carried her 
books. I bought her an ice cream soda 
twice. Now do you think I ought to 
kiss her?" 

"Naw, you don't need to," Joe de
cided, after a moment of deep 
thought. "You've done enough for 
that girl already." 

One day a little mouse was hurry
ing across a wheat field when sudden
ly it was scooped up by a big reaping 
machine; the poor little mouse was 
tossed from side to side, and was 
finally thrown back on the field. An
other little mouse carne upon his 
friend lying on the ground, bruised 
and beaten, and asked him what hap
pened. 'Tve been reaped." came the 
reply. 

Two morons each had a horse, but 
they couldn't decide which belonged 
to whom. So they cut the mane off 
one to differentiate, but it soon grew 
back. Next they cut the tail off one, 
but that also grew back. Finally they 
measured them and found that the 
black one was four inches taller than 
the white. 

Confucius says, 
"Woman who cooks carrots and 

peas in the same pot . . . Very un
sanitary." 

"My grandfather lived to be over a 
hundred years old and never used 
glasses." 

"Well, lots of people prefer to drink 
from the bottle." 

The judge arraigned the little boy 
in court. 

"You mean to tell me, young man," 
the judge said in disbelief, "that you 
shot your grandmother for 25 cents?" 

"You know how it is, Judge," the 
culprit replied, "two bits here, two 
bits there ... it adds up." 

There was a young lady from Trent, 
Who said she knew what it meant, 
vVhen he asked her to dine, 
Gave her cocktails and wine-
She knew what it meant but she went. 
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X-15-the famed research rocket plane 
that has reached speeds over 4000 mph 
and altitudes of 314,000 ft. Re-entering 
the atmosphere on the way back home, 
friction can make it glow like a red hot 

2000 mph airliner-a supersonic jet that 
will fly from New York to London in 
just over 2 hours at speeds of 2000 mph, 
and at 70,000 ft. altitudes. What will 
hold her skin together? Logical choice: 
:a brazing alloy containing palladium 
(one of the 14 elements produced by 
International Nickel), providing great 
strength at high temperatures-up to 
630° F-caused by supersonic speeds. 

poker. The intense heat on the surface 
of the ship would soften and weaken 
materials normally used in aircraft con
struction. What kind of metal can be 
counted on to stay strong at the red 

Moon crawler. Sometime during 1964, 
this spider-like object-the "Surveyor" 
-is expected to land on the moon's sur
face and transmit information to earth 
on what the moon looks like and what 
it is made of. What metal will this 
machine need to withstand the extreme 
cold? Most likely a Nickel-containing 
alloy to provide toughness at sub-zero 
temperatures. 

I L 

heat of re-entry? Engineers found the 
answer to this difficult problem in a 
Nickel-containing alloy strong enough 
to resist sizzling temperatures of 1000 
degrees, and more. 

Today's engineer is aware of the 
advantages of Nickel-containing 
metals. He knows that Nickel, or 
one of its alloys, can make hun
dreds of new designs - from the 
strong, heat-resistant skin of a 
research rocket plane, to the com
plex parts of a moon surveyor
perform better and last longer. 

You'll find Inco's List "A" helpful 
and informative. It has descrip
tions of 200 publications, covering 
applications and properties of 
Nickel and its alloys. Write: 
Educational Services, 

The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y: 

I L 
The International Nickel Company, Inc.,. is the United States affiliate of The International Nickel Company of Canada, Limited 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and other Precious Metals. 
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Ah: 'Tis November once again in Minnesota. That 
means Thanksgiving~ and this month we are giving 
thanks for JoAnn Brumbaugh, our Miss November. A 
freshman in SLA, JoAnn graduated from West High 
School where, among other things, she was on the stu
dent council. 

Since coming to the U, JoAnn has been active in the 
. Rooter club. She is on the Teen Board at Dayton's and 

also does some modelling for them in her spare time. 
Firmly convinced that the Technolog photographer does 
not enjoy his work, JoAnn was chosen Optimist's Club 
queen this year. 

JoAnn is 165.1 centimeters tall, and weighs 56.3 kilo
grams. Now, suppose you adjusted a dressmaker's dum
my so that it measured 34-22-36. Chances are you could 
buy a bathing suit at Dayton's that would fit it. Now 



suppose you wrapped it up in a nice white gift box 
and tied it with a red ribbon. You could probably give 
it to JoAnn. Then, suppose you went back to the ex
change department at Daytons. Chances are you would 
not meet JoAnn there. Now, if you guys can't figure this 
one out, you'd better trade in your slide rule for a candy 
bar. 

nn rumb 
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Ambitious, talented young men with new 

ideas and a zest for challenge will find 

unusual opportunity at Delco Radio Division, 

General Motors Corporation. 

Delco enjoys an enviable reputation for attracting 

and retaining top-notch talent in the 

electronics field. We feel it's a result 

of the atmosphere at Delco where 

the individual finds opportunity 

to exercise and develop his 

abilities to the fullest. 

Our recently completed 125,000 sq. ft. 

Research and Development Center 

provides unlimited facilities 

for utilizing these abilities 

in the investigation and development 

of such space age devices as semi

conductors, computers, static inverters, 

thermoelectric generators, power supplies, 

machine controls, to name but a few of 

Delco's current projects. 

·To this combination of outstanding talent and 

facilities we attribute our pattern of success 

over the years. To this same combination 

we look for continued success as we assault 

the challenges of the future. 

Why not cast your lot with a leader 

in the field? Arrange an appointment 

with our interviewer when he visits your 

campus, or for additional information 

write: Mr. C. D. Longshore, Supervisor 

-Salaried Employment. 

@Leo RADIO DIVISION OF GENERAL MoToRs 

KoKoMo, INDIANA An equal opportunity employer 
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When a space vehicle slants back into the earth's 

atn1osphere at mission's end, a curtain of silence lasting 

minutes closes between it and its tracking earth sta

tions. A similar communications blackout occurs dur

ing the space firing of rocket engines. o Villain is 

intense heat generated during re-entry and rocket fir

ing which leads to ionization of atoms and disturbs or 

E LE CTRO N I C BLACK 0 UT blots out radi~ frequencies. 
o Because this phenome-

.,. u A STIMULATING AREA FOR CREATIVE ENGINEERS non represents an obstacle 

MINNESOTA TECHNOLOG 

to remote control of space vehicles, Douglas scientists 

are studying its exact causes. Work is in progress on 

methods of modulating or eliminating this interference. 

The above is only one of hundreds of interesting assignment 
areas at Douglas. If you are seeking a stimulating career 
with an organization in the thick of the most vital programs 
of today and tomorrow, we invite you to contact us. Write 
to Mr. S. A. Amestoy, Douglas Aircraft Company, 

3000 Ocean Park Boulevard, Santa 
Monica, California, Dept. 600-Y. 
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From the Archives of ... 

Edited by EDWARD PEITSO, Aero '67 

Did you ever notice what happens 
in a library full of engineers? Look. 
Over there are two of them giggling 
over some quip like a couple. of grade 
school girls over their first beau. And 
there is one working over his sliderule 
like a puppy on an old shoe. Several 
are indulged in that most tedious 
pastime called study. Oh, oh, would 
you believe it? See that one reading 
his paper and rubbing his nose? But 
the favorite sport is being indulged in 
by only one. He's sprawled over his 
notebook-sound asleep. 

November, 1932 

Today the Techno-log is out-today 
the staff members push aside the type
writers, kick out the politicians, and 
settle down for some real work. But 
oh! How we would like to throw our 
feet up on the desks-lean far back in 
the good old chair-light up the old 
p . . . (no-we couldn't do that, for 
no one smokes in room 37)-but any
way, just forget about school and copy 
and deadlines and the howls of our 
printer-and sit and dream. And worst 
of all, we haven't studied for so long 
we've just about forgotten how. Those 
long reports-those seminar speeches-
those dratted finals-and we don't like 
to study. Ah-me! Such is the life 
an engineer! 

December, 193 7 

Scientific research shows that there 
are four things that resemble a fresh
man. A fly, a ham, a monkey, a parrot, 
and here's why-

A fly is always in somebody's busi
ness but its own-so is a freshman. 

A ham is not a damn bit of good 
until it has been hung-neither is 
a freshman. 

A monkey in some respects resembles 
a human-so does a freshman. 

A parrot talks, but has no brains
likewise a freshman. 

October, 1942 
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Do you know that one drop of car

bolic acid contains the equivalent anti
septic value of 256 dollars of Listerine? 
There you have the evidence of the 
power of advertising in putting across 
a mediocre product. 

December, 1932 

New uses for aspen, commonly called 
poplar, may be discovered as the re
sult of research about to be undertaken 
in the department of chemical engi
neering at the University of Minnesota 
by Dr. Wallace A. Cornell, working un
der Dr. Montanna of the department of 
chemical engineering and Drs. Gortner 
and Schmitz of the college of agricul
ture. The specific purpose of the re
search is to determine whether or not 
alpha cellulose, that is, the purest and 
most resistant form of cellulose, can be 
produced from the wood of the pop
lar trees. Alpha cellulose is used in the 
production of rayon, high explosives, 
and laquers. 

If the research proves successful, 
vast amounts of waste forest land in 
the northern part of the state may be
come productive because of the ease 
with which poplar grows in this region. 

November, 1932 

The Engineer's Ten Commandments 
1. Thou shalt not wait for something 

to turn up, but thou shall pull off 
thy coat (if thou hast any) and 
go to work that thou mayest pros
per in all thy affairs and make the 
word failure spell "success" (if 
thou canst spell). 

2. Thou shalt not be content to go 
about thy business looking like a 
bum, for thou shouldst know that 
thy personal appearance is better 
than a letter of recommendation 
(The kind thou wouldst get) . 

3. Thou shalt not try to make ex
cuses, nor shalt thou say to those 
that chide thee, "I didn't think." 
(Which wouldst be the truth.) 

4. Thou shalt not wait to be told 
what to do, nor in what manner 
thou shalt do it, for thus may thy 
days be long in the job which for
tune hast given thee. (If it has.) 

5. Thou shalt not fail to maintain 
thy own integrity, nor shalt thou 
be guilty of anything that will thy 
good respect of thy self. (If thou 
hast any.) 

6. Thou shalt not covet the other; fel
low's job, nor his salary, no~ his 
position he has gained by his own 
hard work. 

7. Thou shalt not be afraid to blow 
thine horn, for he who fails to 
blow his own horn at the proper 
occasion findeth nobody standing 
ready to blow it for him. (If he 
has one.) 

8. Thou shalt not fail to live within 
thy income nor shalt thou contract 
any debts when thou canst see thy 
way to clear them. 

9. Thou shalt not hesitate to say 
"NO" when thou meanest "NO", 
nor shalt thou fail to remember 
that there are times when it is un
safe to bind thyself by a hasty 
judgement. (If thou hast any.') 

10. Thou shalt give every man a 
square deal. This, the last and 
great commandment, and there is 
no other like unto it. Upon this 
commandment hangs all the law 
and profit of the business world. 
(If there are any.) 

March, 1933 

One score and a few years ago a 
few engineering students brought forth 
onto this campus another issue of the 
Techno-Log. Dedicated for what pur
pose, I don't know, or what they were 
conceiving that issue to be, I don't 
know either. Well anyway . . . 

The editor of the TECHNOLOG must 
be a gentleman. The door I just saw 
him come out of says so. 

October, 1942 
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To be of service to the technical 
students of the University of Minne
sota has been the aim of the Minnesota 
Techno-Log ever since its first issue 
was printed in November, 1920. Our 
past editors have gained for us a 
high position in the field of technical 
journalism-they have given to the 
engineering students many pages. of 
valuable material-material worthy of 
any commercial engineering magazine 
in the country. There has, however, 
been a tendency for the students to 
pass. over this technical material in the 
past few years. 

This year will mark a change in 
the policy of the Techno-Log. No 
longer will highly technical articles, 
full of equations, tables, and graphs, be 
found in the pages of our magazine. 
We believe that engineering students 
are already too greatly burdened with 
technical matter, and that a bit of 
more interesting material is needed. 
The Techno-Log will, therefore, give 
you articles which you will read, not 
for your own .good, but because you 
will enjoy reading them. We will take 
you to the far-off corners of the globe, 
to tell of engineers in difficult but thril
ling situations; we will take you to 
out of the way places in our large 
cities, and show you how thrilling an 
engineering career can be, and we will 
take you around our own campus to 

show you that the life of an engineer
ing student is not all work. 

We will appreciate your help in mak
ing the Techno-Log a real student 
magazine. Tell us about your likes and 
dislikes; write us a letter about them, 
Or better yet, come into the office and 
get acquainted with our staff. 

October, 1932 

Thirty aeronautical engineering stu
dents have recently started the Uni
versity of Minnesota Flying club. The 
club was organized by the students to 
promote aviation activity and interest 
in the Northwest and to obtain flight 
training. 

November, 1932 

Travel in the stratosphere! Y ester
day only a dream, today a reality! The 
high-altitude version of the four-mo
tored Boeing 307, now rapidly near
ing completion, will operate at altitudes 
above 20,000 ft. and will have a cabin 
designed to resist a difference in pres
sure of 6 lbs. per square inch. Air at 
normal atmospheric pressure will be 
circulated through the cabins by me
chanical superchargers in the wings. 
The Boeing 307, powered by four 
1100 h.p. Wright cyclones will carry 
32 passengers and a ton of mail at a 
speed of 250 miles per hour. 

Decem her, 193 7 

DER R D TES 

Do you feel slighted when people 
refuse to eat in the same room with 
you? Do you feel embarTassed when 
you are thrown out of Joe's Lunch for 
lapping soup off the floor? Well, don't 
be. You are an engineer, my friend, an 
engineer and an individualist. You 
have the constitutional right to eat any 
way and any how you please. Exercise 
the right. 

Freshmen, do you wear shoes? For 
shame! No one with the engineer spirit 
would stoop so low. Burlap sacking for 
cold weather perhaps, but never shoe
leather. 

Have you gutted any Arts students 
recently? Why not? There are plenty 
of them running around in spite of 
our efforts to keep their number 
down. This article is merely to sound a 
word of warning, but one of these days 
you are liable to be stopped on the 
campus by a hairy senior who has a 
respectable three inches of dirt all 
over him, and who will demand to see 
the bloodstains on your sliderule. Then 
what will you do? 

Of course the most important thing 
with which an engineer occupies him
self is women .... Usually, a running 
female will avoid all engineer buildings 
by heading for the poison gas zone 
around Folwell where no engineer can 
live-or into the library. 

November, 1942 

YEAR ROUND POSITI01N WHILE IN SCHOOL 

s 
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Some fires make newspaper headlines. Others barely 
make the back page. And a fire sprinkler system can 
make the difference ! 

Sprinklers are the first line of defense against fire. And 
Grinnell, pioneer in sprinkler protection, is today's lead
ing sprinkler manufacturer. Grinnell systems - includ
ing systems engineered for such special hazards as solid 
propellant manufacture -protect lives and property 
the world over. 

Fire protection is only one reason industry looks to 
Grinnell. Whenever piping is involved- from prefab
ricated assemblies for power plants to valves for food 
process piping - Grinnell can meet the need. 

Grinnell is piping. The company offers industry the 
engineering (from basic metallurgy to piping systems 
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design and prefabrication) ; the production facilities 
(eight large plants in the U.S. and Canada); the product 
line (everything in piping); the experience (over 100 
years of leadership in the field) to solve the toughest 
piping problems. 

Worth remembering- against the day you may have 
piping problems to solve. And worth investigating now if 
you're looking for the unusual in an engineering career! 
Write Grinnell Company, Inc., 277 West Exchange St., 
Providence 1, Rhode Island. 

WHENEVER PIPING IS INVOLVED 

Grinnell Company, Inc., Providence, R. I. Warehouses and distributors coast to coast. Representatives throughout the Free World. 
pipe and tube fittings • welding fittings • -engineered pipe hangers and supports " Thermolier unit heaters .. valves 
Grinnell-Saunders diaphragm valves .. prefabricated piping • plumbing and heating specialties • industrial supplies 
water works supplies Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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Splinters ... 
"Heard you were moving your 

piano, so I came over to help." 
"Thanks. Got it upstairs already." 
"Do it alone?" 
"Nope. Hitched the cat to it." 
"Now how could a cat pull a heavy 

piano like that up two flights of 
stairs?" 

"Used a whip." 

The village idiot, who had never 
seen a parrot, one day noticed one 
perched atop a farmhouse gable. At
tracted by the bright plumage, he ran 
to fetch a ladder, climbed on the roof, 
and was about to clap his cap over 
the bird when the parrot fixed him 
with a beady eye and asked, "What 
the hell do you think you're doing?" 

"Gosh, I didn't mean nothin'," said 
the idiot, "I thought you was a bird." 

Beneath this stone lies Murphy. 
They buried him today. 
He lived the life of Riley, 
While Riley was away. 

E Tl 
ST E TS 

Books for Sale 

Order your current text 
books, reference books, etc., 
etc., from a wholesa'le house 
direct. Hard cover or pa
per back. New or slightly 
used. The largest selection 
in the market on all sub
jects. Catalog sent on re
quest. Send 25c coin or 
stamps for hand I in g and 
postage. (Deductible from 
First order). Prompt service. 

Midwest Book Center 
7635 N. Pauline St. 
Chicago 26, Illinois 
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Exhibited in the Architecture Court recently have been 

numerous models of architectural forms. Third year IT 

students in Architecture received an assignment from 

Professor John A. Myers and the models are the end 

result. The designs pictured are examples of typical 



structures of a particular century and society. Choice of 

building materials was left to the student's imagination 

and ingenuity. Besides allowing the student to become 

an integral part of his work, this architectural assignment 

offers an interesting display for those less-informed. 

Photos by Bill Cecchi 



OCIETY 
edited by SANDRA S. SMITH, SLA '65 

Our sober eyes are looking forward to 
another one of "those trips" to Madison 
for the big game. We will be staying 
with our brothers at the AXE house 
down there, and some of us might even 
make it to the stadium that Saturday 

afternoon. 
Speaking of football, our annual Toilet Bowl game be

tween the grads and undergrads was held, and after 90 
minutes and a separated shoulder, sprained toe, and a 
pair of broken glasses the score was 12-12. There will be 
an attempt to "finish" it in the spring. 

Several weeks ago Dr. Bent from the Inorganic Chem
istry Department talked to us about some of the newest 
ideas in explaining molecular structure. 

Anyone majoring in the chemical sciences is invited to 
drop over to our house at 613 S.E. Oak St. any time, 
especially after the football games for coffee and donuts. 

We started off the year with two very 
interesting tours. The first was to the 
home of Dr. Wiley, which was designed 
by Frank Lloyd Wright, and the second 
was to the home of James Stage berg, an 
architect and member of the faculty in 

the School of Architecture. Both tours were very enjoy
able. 

Later on in the quarter we were fortunate to have two 
slide programs by Asko Rasinpeka, a student who visited 
Finland this summer. The programs included slides of 
outstanding American and Finnish architecture. During 
the quarter a tour to the home of Benjamin Gingold 
has been planned. Mr. Gingold, an architect, is noted 
for his design of the luxury apartments at 7 40 River 
Drive in St. Paul. 

Tau Beta Pi is a national engineering 
O honor society, founded in 1885 to mark 

.7[j.

"'_"'. those men who have conferred honor 
_ , upon their Alma Mater by their out-

standing scholarship and exemplary 
character as undergraduates in the en

gineering colleges of America. Membership is by invita
tion and is selected from those students in technical cur
ricula who rank academically in the upper J~ of their 
class as juniors, or in the upper 3~ of their class as 4th 
year men. 

The Minnesota chapter of Tau Beta Pi awards $25 an
nually to the sophomore technical student judged most 
outstanding both academically and in terms of character. 
Last year's winner was Miss Margaret Lee Michaelson. 
In addition, the chapter maintains a recreational reading 
alcove in the Main Engineering library. 
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The American Institute of Industrial 
Engineers welcomes the membership of 
any student in Industrial Engineer
ing. All of the officers were enthusiastic 
this fall, and our program got off to a 
running start. After reconditioning our 

coffee pots from the summer lull, AIIE held an informal 
coffee hour the first week of school. The program con
sisted of friendly jesting between the head of the Me
chanical Engineering Department, Dr. Jordan, and the 
Industrial Engineering head, Professor McElrath. It was 
noticed that several Mechanical Engineering students 
were present to leach free coffee. They may also have 
been spies from our "friendly" rival society, which is not 
mentioned by name to avoid rebuttal. 

Professor McElrath spoke at our first business meeting 
on "What an I.E. has to offer." This presentation was 
accompanied by several jokes and stories of the usual 
type. In addition, a short business meeting was held at 
which Jerry Katz proceeded to outline plans for the over
whelming domination of E-Day planned for this coming 
spring. Last year the I.E. made a tremendous show of 
strength and excellence and captured the first place open 
house trophy. 

On October 19 the members of AilE toured the PAKO 
plant in Golden Valley, a manufacturer of fihn processing 
equipment. P AKO was voted as one of the ten most 
modern and efficient plants in the nation last year. 
Female guests were invited. 26 were present, and coffee 
and donuts were served. 

The first fall meeting of AIME was 
held in October in the Mines and l\1etal
lurgy building. President Willard Bulick 
extended a special welcome to fresh
men and the student chapter. Among 
the items of social importance which 

were discussed were touch football, Engineers Day 
preparations, and the annual spring banquet. In addi
tion, a stag party is planned for early October or N ovem
ber. The annual meeting of the Minnesota Chapter of 
the AIME in January was announced, and members were 
urged to attend. Also, the possibility of a spring and 
fall field trip was discussed. Brief talks were given by 
several members of the faculty including Dr. Pfleider, 
Head of the School of Mines and Metallurgy; Dr. Cooke, 
Chief of Metallurgical Engineering; Dr. Nicholson, Head 
of the Department of Metallurgy; and Dr. Lacabanne of 
the Division of Mineral Engineering. Dr. Weaten, stu
dent advisor, also gave a brief talk in which he urged 
active participation of all members. There were about 
35 members present at the meeting. 
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Big fighting Walleyes and Northerns 
on almost every cast. Days and nights 
of fellowship and relaxation were the 
order for the week at the first Theta 
Tau, National Professional Engineering 
Fraternity, function of the new school 
year. The Annual Before School Fishing 
Trip was again held this year. The 

place, Dave Gregorsons' (ME 63) family's cabin in the 
wilds of Canada. Aside from a face to face encounter 
with one of Canada's finest huge brown bears, who 
retreated upon learning the group was from Theta Tau 
which had won the Fraternity All Participation Trophy 
just the spring before in the annual E-Day contests, the 
trip proved to be a fine way to get ready for school. 

Fall quarter started officially with the Initiation of 
Tom Chanak ( EE 64), Pete Halden (ME 64), Kirk 
Johnson (EE 64), Chuck Oleson (Areo 65), Bill Schop
meyer (Physics 66), and Bob Schopmeyer (Physics 66), 
into the fraternity. Events so far this quarter have also 
included several parties and exchanges including the 
traditional Homecoming celebration. On Oct. 15 the 
celebration of the fifty-eighth anniversary of the found
ing of the fraternity was held at Coleman's with ap
proximately 100 actives and alumni attending. The pro
gram consisted of movies of Shepard's orbital flight as 
well as talks by various alumni including our National 
President, Charles Britizus ( Minn 35), who incidentally 
is a former president of the 11innesota Society of Pro
fessional Engineers ( MSPE). 

Our PL&D (Professional Leadership and Develop
ment) programs on Monday Evening have featured Glen 
Reed, Minnesota's Assistant Basketball Coach, Prof. 
Harold Chase of the Political Science Department talk
ing on military obligations, and Dr. Maxwell of the 
Philosophy Department on some of the problems of 
Modern Philosophy. 

With all these things continually going on, one might 
think that the men of Theta Tau have no time to study. 
This is not so. Last quarter our house had a GP A of 2.77 
which is one of the highest group averages on campus. 

We would invite those of you interested in our type of 
activities to stop by the Fraternity house at 515 lOth 
Ave. S.E. some afternoon, or to call us at FE 1-7931 if 
you have any questions about our organization. 

Sigma Alpha Sigma is proud to an
nounce the initiation of Larry Gruman 
into the active chapter. Larry, a trans
fer student from MIT, is pursuing a 
double major in English and Math. 

In the recently held SLA week quiz 
bowl, Dean Blehert and Michael Froman were on the 
winning team, the Ludyts (Let Us Define Your Terms). 
Not to neglect the social aspect of life, SAS has begun 
the year with an informal pow-wow at Hidden Falls and 
a Halloween costume party. 

In SAS, we are all looking forward to another great 
year. 

MINNESOTA TECHNOLOG 

Electrical engineers in outer space? 
Not yet, but on October 11 at the first 
meeting of the AlEE-IRE approximate
ly 65 EE' s achieved new insight into the 
problems confronting electrical en
gineers in designing space systems for 

orbital and moon flights. Mr. Ev Christiansen and Mr. 
Setansky of Minneapolis Honeywell showed movies 
on Glenn's orbital flight and talked on some of the 
Honeywell systems involved in this shot. Several gyros 
and the associated electronic computer were also brought 
to help illustrate the talk. A lively discussion followed 
the formal program on the subject of the astronauts' 
errors in the guidance of the capsule in space. ( Astro
nauts vs. Honeywell, 1962). The problem centered about 
the astronauts' overriding the computer controls and 
using up most of the fuel in the stabilization rockets 
and/ or causing the capsule to go into violent oscillations, 
which in one case nearly resulted in destruction of the 
capsule. 

Digital computers, in particular those of the Control 
Data Corporation, were the topic of the second meeting 
held on November 7. The general operation of Digital 
computers was explained, and in particular a new Con
trol Data system was described. Several pieces of hard
ware for the computers were displayed, which gave add
ed meaning to the talk given. 

All electrical engineering students are invited to our 
coming meetings which are always publicized well in 
advance. We believe this to be an excellent opportunity 
to gain more depth and insight into the field of elec
trical engineering. 

Professor Paul Cartwright was guest 
speaker as the AIChE student chapter 
opened the new school year on October 
3rd. At the meeting he spoke on the 
employment opportunities for the en
gineering graduates in 1963. 

Procter and Gamble will sponsor students to the Na
tional AIChE Convention in Chicago on December 2-6. 
Tom Gmitro, Merlin Hunt, and Dennis Olander will at
tend from the 5th year class, and Glen Sjoblom will 
represent the 4th year chemical engineers. Procter and 
Gamble has allotted $110 for the travel and lodging ex
penses of these four students. The chemical industries in 
the Chicago area will pay for the convention banquets 
and luncheons. 

Participation in E-Day 1962 by AIChE resulted in the 
winning of first place in All-Participation and tying for 
the All-Tournament trophy. The E-Day softball tourney 
was won by the Remnants, a group of 4th year chemical 
engineers (class of 1963). 

The AIChE meets twice a month in Room 240 Chern. 
Eng. Each meeting features an interesting speaker from 
either industry or the academic world. All chemical en
gineering students are encouraged to attend these meet
ings as well as all other AIChE functions. Added at
tractions this year include plant trips to such industrial 
sites as 3M, St. Paul Ammonia, and a local brewery. 
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... AT BRUCE PUBLISHING COMP~4NY! 
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 house 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 

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 

offer's full-service printing, from idea, through layout, 

to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 

for help with your next project. 

8 OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE Ml 6-2641 ST. PAUL 14, MINN. 
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·• ENERGY CONVERSION IS OUR BUSINESS-Admittedly, a broad 
and far-reaching theme, but then, so are the scientific investigations now underway at 
Allison Division of General Motors. 

Within our 217-acre R&D Center in Indianapolis, Scientists and Engineers consider all 
aspects of energy conversion-utilizing nuclear f solar as well as chemical forms of energy. 

Allison-long a leader in advanced types of aircraft engines-now is extending capabilities of 
turboprops to meet urgent, new military needs generated by current limited warfare require
ments. There's emphasis on new engines for V/STOL applications, incorporating BLC 
(Boundary Layer Control), and programs to maximize fuel economy and range through 
high temperature regenerative cycles. 

In the nuclear energy conversion area, Allison is prime contractor for development of 
MCR (Military Compact Reactor)-a highly mobile, completely self-contained 
nuclear fission power system-to provide electric power in remote areas. 

First and second stage rocket engine cases designed and produced by Allison for Minute-
man have achieved a 100 per cent reliability record. Allison's steadily growing competence 
in the field is reflected in the forward strides made in titanium and glass filament-wound 
ICBM cases. Also, in the missile field, Allison has developed a highly efficient regenerative 
liquid metal cell that may point the way to a powerful yet compact electrical system for 
space-age applications. 

That's a small sample of the broad diversification of our activity today. 

Perhaps there's a challenging opportunity for you in the creative environment at Allison. 
Talk to our representative when he visits your campus. Let him tell you first-hand what it's 
like at Allison where 

"Energy Conversion Is Our Business." 
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/I\ 
The answer is ALWAYS. 
His whole professional life 
is involved with sketching, 
drawing, drafting· and 
rendering pictures of 
his ideas. 
The working tool that gives 
the best graphic repre· 
sentation of his ideas is 
world-famous Castell #9000 
drawing pencil. Milled by 
the exclusive microlet process 
for graphic saturation, it 
gives bold density of image. 
It glides across the paper 
without stumbling over 
gritty spots. Exceptionally 
strong in needlepoint or 
chisel point, it won't break 
under heavy pressure. 
Castell's 20 superb degrees, 
8B to lOH, are controlled 
to a rigid standard of 
uniformity. 
Many student and working 
engineers prefer Locktite 
Tel-A-Grade Holder with 

1 
Castell #9030 Lead, 
identical in grade and 
quality to Castell drawing 
pencils. 
Since engineers must rely on 
graphite to give expression 
to their ability, you'd be wise 
to use Castell, the drawing 
pencil of the· masters. Make 
your selection at your college 
store today~ 

Aa W .FABER· CASTELL 
Pencil Co., Inc. 
Newark 3, N.J. 
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Pickett Slide Rules 

Twin Pack Special 
Log-Log exponential 

One for Your Desk I 0" 
And one for the Vest 6" 

SAVE $6.55 NOW 
ONlY $26.95 Complete 

ART 
ATERIALS 

incorporated INC. 

315 14th Ave. S.E. 

Downstairs Perines Bookstore· FEderal 9-0397 

~be ~ollege bop 
500 Washington Ave. S. E. 

Newest Colors 
Plus Zip-Liner 

INCOAT® 
® 

BIG TEN: Your one coat that will win 
immediate admiration. Rugged "Tackle 
Twill" fabric with shearling-look Orlon pile 
zip-liner. Dependably water repellent. 
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IT AllAN ELECTR NICS . 
(Continued from page 21) 

in 1960 a program leading to a degree of eletttonica 
( electronics ) has also been offered since the fall of 
1961. It is anticipated that the first of these degrees 
will be given in 1963, since it is expected that most of 
the students now enrolled in elettrotecnica will switch 
to eletttonica as soon as possible. The ten Italian uni
versities offering this degree are located in Bologna, 
Genova, Milano, Napoli, Pad ova, Palermo, Pis a, Roma, 
Torino, and Trieste. 

Today, the Italians are progressing in the level of 
instruction currently being given to electronics engineer
ing students. It would appear that the total effect of 
this instruction is to provide a uniformly good founda
tion for future work in electronics, whether it be in 
research and development or plain «nuts and bolts" 
engineering. 

The Italian educational system also produces another 
class of scientific personnel. These are the periti, or 
skilled technical workers. The education of a perito 
corresponds roughly to that of a student in the United 
States who has finished high school and then completed 
two or three years of technical training at a vocational 
or technical school. The periti are, of course, not able 
to fill engineering positions, but they help to bridge the 
gap in technical training received by engineering stu
dents and that received by the common worker. The 
combination of engineers and periti in electronics should 
enable the Italians to make significant progress in this 
field, and, in fact, has done so. 

Electronics Research 

The Italians are at present covering a wide range of 
topics in their research in electronics. This work varies 
from theoretical studies of the switching of threshold 
devices to investigations of the microwave faraday 
effect and to production engineering in semi-conductor, 
radar, and communications equipment factories. 

While it is true that there is a heavy demand for 
engineers, the types of work are limited. In particular, 
the main employers of research workers in electronics 
in Italy today are the Italian government through 
Radio Televisione Italiana, Istituto Superiore Poste e 
Telecomunicazioni, and the Consiglio Nazionale delle 
Ricerche, and two or three large firms working primarily 
with computers and communications equipment. There 
are also twenty-five or thirty small firms employing 
electronics engineers, but the demand from these firms 
is limited. Comparison of the needs of industry and 
research institutions for engineers with the training re
ceived by Italian electronics engineering students shows 
that the Italian educational system is well adapted to 
the demands for engineers placed upon it. [] 

MINNESOTA TECHNOLOG 

HE 'Log once again leaps to the opportunity to serve 
our fellow students. In order to save time for vital 
activities, river-banking, girl-watching, beer-drinking, 

bar-hopping, etc., the following letter has been compiled. 
Simply check the desired squares and mail it away. We 
refuse, however, to be responsible for any return mail from 
irate parents. 

Dear Mom and Dad, 

I. I am 
D so-so 
D fine 
D in real bad shape 
D almost gone 

2. Last week I became 
D an athletic hero 
D hooked 
D persona non grata 
D a father 

3. If you want to send something send 
D money 
D my summer clothes 
D my styptic pencil 
D my rubber sheet 

4. My fraternity recently 
D threw a party 
D threw an orgy 
D threw me out 
D opened a house 

5. My love I ife 
D is progre.ssing nicely 
D is stagnating 
D swings 
D has landed me in jail 

6. Last week my three roommates 
D helped me with my homework 
D disinfected our room 
D caught me stealing 
D made me take a bath 

7. Last week I finally succeeded in making 
D aD in Math 
D my bed 
D the intra-mural checker team 
D my roommate's sister 

8. I got a letter from Marjorie, the girl next door, please 
tell her I said 
D thanks for the cookies 
D send back my pin 
D she's invited to our prom 
D wait another month 

9. When I come home you'll be surprised to note that 
D I have grey hair 
D I smoke a pipe 
D I cut my hair short 
D I can go to the bathroom myself now 

10. Well, that's all for now, plea~e note that with this 
letter I send 
D all my love 
D all my dirty laundry 
D all my bounced checks 

Your living son, 
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AN OPPORTU N lTV TO GROW 
IN THE HIGHEST PROFESSIONAL 
WORKING ENVIRONMENT ... 

MITRE designs and develops systems that enable our mili
tary commanders to detect attack and retaliate instantly. 
Typical systems include Nuclear Detection and Reporting 
Systems, North American Air Defense Combat Operations 
Center and Back Up Interceptor Control System. MITRE 
is also experimenting with techniques for future air traffic 
control systems. 

For the young systems engineer there is no more rewarding 
work. You associate with the top men in your field. You 
work in an atmosphere that allows you to extend your 
capabilities professionally and academically. 
At MITRE, men trained in single disciplines are encouraged 
to grow beyond their original fields of interest. Systems 
d~signers learn to work from an increasingly broad base. 
You may work in such diverse areas as information theory, 
computer design, display techniques, propagation, or 
human engineering. You may analyze. You may synthesize. 
You may deal with systems or components. At the highest 
levels, you may have to consider political, economic and 
social factors ... as well as the predictable technology. 
Minimum requirements, B.S., or M.S., or Ph.D. in these 
disciplines: electronics, physics, and mathematics. MITRE 
is located in pleasant, suburban Boston. Rewards are com
petitive. Write, in confidence, to Vice President-Technical 
Operations, The MITRE Corporation. 

P.O. Box 208, Dept. UMT 11, Bedford, Mass. 

THE -!l!!l!li!!ii!l!!l!li!!ii!l!!l!li!!ii!l!!l!li!!ii!l!!l!li!!ii!ll 

Mil~ E 
MITRE, an independent nonprofit corporation, working with - not 
in competition with - industry, serves as technical advisor to the 
Air Force Electronic Systems Division, and is chartered to work for 
such other Government agencies as the Federal Aviation Agency. 

Splinters ... 
A mother skunk never could keep 

track of her two children. They were 
named In and Out, and whenever In 
was in, Out was out, and if Out was 
in, In was out. One day she called 
Out in to her and told him to go out 
and bring In in. So Out went out and 
in no time at all he brought In in. 

«Wonderful!" said the mother skunk. 
«How in all this great forest, could 
you find In in so short a time?" 

«It was easy," said Out. «In stinct." 

e ® ® 

«Halt, who goes there?" 
«American." 
«Advance and recite the second 

verse of the 'Star Spangled Banner'." 
«I don't know it." 
«Proceed, American." 

«Madame," said the psychiatrist, 
«you haven't got a complex; you are 
inferior." 

«Does anyone aboard this subma
rine know how to pray?" 

«I do." 

"Good. You pray. The rest of us will 
put on escape lungs. We're short one." 

«Where did you go?" 
"Out." 
"What did you do?" 
"None of your damn business." 

A drunk was trying to walk down 
the street with one foot in the gutter. 

"Come along buddy, you're drunk," 
growled a cop. "Thank heaven," said 
the drunk, "I thought I was crippled." 

She: "Who said you could kiss 
?" me. 

He: "Everybody." 

The girl who wore glasses and 
pined for lost passes now chuckles 
and cleanses her contact lenses. 

It is better to be rich and happy 
than poor and sick. 

A preacher was hearing a confes
sion. In the middle of it he stopped 
the young sinner, saying, "Young man, 
you ain't confessing, you's braggin'." 
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It's now a fact: every Ford ... built car in '63 has self ... adjusting brakes 

"Give us a brake," Ford Motor Company engineers were told, "that 
will automatically compensate for lining wear whenever an adjustment 
is needed-and make it work for the entire life of the lining." 

Tough assignment-but not insurmountable. Today, not only does 
every Ford-built car boast self-adjusting brakes, but the design is so 
excellent that adjustments can be made more precisely than by hand. 

This Ford-pioneered concept is not complex. Key to it is a simple 
mechanism which automatically maintains proper clearance between 
brake drum and lining. 

Self-adjustment takes place when the brakes are applied while backing 
up. This adjustment normally occurs but once in several hundred 
miles of driving. The brake pedal stays up, providing full pedal 
reserve for braking. 

Another assignment completed-and another example of how Ford 
Motor Company provides engineering leadership for the American Road. 

MINNESOTA TECHNOLOG 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THIE AMIERICAM ROAD • 'fHIE HOM! 

THIE FARIIIII • INDUSTRY • AINID 'flU AGIE OF SPACI 
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HIT THE SILK ... 
(Continued from Page 11) 

The diamond wedge mode'l shown is a schlieren photo
graph on a water table. As water flows. past, a differential 
pressure is created which can be photographed and an
alyzed. 

practical methods, called the water-analogy, has been 
used extensively in the analysis of supersonic parachutes. 

It has been known for many years that the equations 
governing the wave propagation in shallow water are 
identical in form to those governing the flow field in air 
at supersonic speeds. If, for example, one sets up ident
ical experiments with a given configuration, one in shal
low moving water and a second in a supersonic air 
stream, the local speed of the water can be correlated to 
the air speed, the local height of the water corresponds to 
the local air density in the air flow, etc. Thus, if condi
tions around a body partially immersed in a flowing shal
low water are measured, a set of conversions can be em
ployed to deduce the corresponding flow field around the 
same body in a supersonic air stream. 

Two Water Test Tables 
The research project built, and has had in operation 

for several years, a so called "water table" in which the 
water remains fixed and the experimental body is moved. 
A point of interest is appropriate here. The water
analogy is equally valid if the model is towed through a 
still water or if the model is held fixed and the water al
lowed to flow past it. The above type of arrangement is 
particularly applicable if the qualitative properties of the 
flow field are desired. 

However, there are two main drawbacks to making 
quantitative measurements. First, the physical limita
tions of a water table where the liquid remains at rest 
restrict the length of such a table. Consequently, an ex-

A view of the water table in action. Under the hood covering a portion of the table is the diamond model used to produce 
the s.chlieren above photograph. Additional equipment for analyzing a models characteristics can be seen in the background. 
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Parachute testing is done in the former hanger of the 
Aeronautical Engineering Building. Shown front to rear are 
electronic equipment for the low density wind tunnel, two 
jets (one i's uncrated) for a new supersonic wind tunnel. 
and the moving water table. 

Suggested answers to October Teasers. 

1. Form a tetrahedron. 

2. -1 \/\/1 I (other w' s made with 4 
matches are acceptable). 

3. 4. 

6. X II 7. 

I 
I 

___ I 

I I (till) 
8. ~(J + y3/(2n) 

For solutions of the Brain Teasers five prizes will be offered, 
one of $4.00 cash and five more of $1.00 each. The first 
prize will be awarded to the first LT. student who submits 
the correct answers to all of the Brain Teasers. The dollar 
prizes will be awarded to the first student in each class who 
correctly solves the greatest number of Brain Teasers. 

Awards will be based on accuracy and promptness of reply 
as well as clarity and logic of solution. 

All unclergrads in LT. are eligible to compete except mem
bers of the Minnesota Technolog stafF and the Technolog 
Board. 

All entries must include the entrant's name, telephone 
number, file number, and class in LT. (1st, 2nd, 3rd, 4th, 5th). 
Submit all entries to the Minnesota Technolog, Room 2, 
Mechanical Engineering. Contest closes ten days after the first 
day of issue. 

MINNESOTA TECHNOLOG 

periment where a model is towed through the liquid has 
a relatively short duration. Secondly, and more im
portant for quantitative measurements, it is extremely 
difficult to measure such things as the local water depth 
on a moving model. An arrangement where the model 
remains fixed and the liquid flows past it is far superior 
for quantitative measurements. Therefore, such a table 
was designed and built and is presently in operation. 
This type of water table maintains a continuous flow of 
water by employing a recirculating system. Thus, tests 
can be continued for any desired length of time, making 
quantitative measurements possible. 

The results from test runs in the water tables and wind 
tunnels are compared with theoretical data for correla
tion. The datum is compiled in the form of progress re
ports, and Master's and Doctor's degrees. Besides the 
Minnesota Glider, the supersonic parachute and the de
crease of opening time for cargo parachutes, projects 
such as determination of stress distribution on inflating 
parachute canopies, wake characteristics, and atmos
pheric air density at high altitudes have been undertaken 
as "sidelights." The extent of influence of the decelera
tion research project ranges from influencing NASA de
cisions and X-15 tests, to influencing University and pri
vate industry policies. In fact, the X-15 has been offi
cially offered to the research department as a test vehicle 
for supersonic deceleration devices. Such a range of in
fluence places much responsibility upon those involved 
in the research project. Students with experience in the 
deceleration lab have been offered excellent salaries, 
often well above the normal median. [] 

JOB I NTERVI EW'EES! 

CHARGE YOUR PlANE TICKETS AT 

AMERICANS ABROAD, INC. 

TRAVEl SERVICE 

Fly at the company's expense to your job interview ... charge 

your plane ticket at AMERICANS ABROAD, INC .... pay when 

reimbursed by the company on your return. 

Make your air reservations and pick Ulp your ticket at our con

venient campus location (next to Perine's book store}. 

A letter from the company requesting the interview and your 

fee statement are necessary for charging. Bring these in when 

making your reservations. 

Call or stop in: 

9:00 to 5:30 Weekdays 
9:00 to noon Saturdays 

AMERICANS ABROAD~ INC. 
TRAVEL SERVICE 

317 14th Avenue S.E. 

FE 1-7909 
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edited by MICHAEL P. FROMAN, Math '65 

1. Cory and Carry Olis, two meteorologists, came 
across an old textbook from the land of Ambros. Al
though it was practically unreadable, the pair managed 
to decipher one problem, which began: "Let the perim
eter of a square piece of metal be 17 slurgs. It is desired 
to form a box of maximum volume V by cutting a 
square piece of side x slurgs from each of the corners 
and folding the sides up to form a box. Method- ... " 
Here the page was smudged with dirt. However, 
further down the page they recognized the equation 
V = 22x - 17x2 + 4xa, which gave the answer to the 
problem. Knowing as they did that 1 cubic slurg equals 
22.4 liters (at STP), and that the Ambrosians used 
other than a decimal number system, they found the 
volume of the box in liters. Can you? 

2. Determine the missing digits. 
X X 8 X X 

xxx)xxxxxxxx 
X X X 

, 
rent 

X X X X 
X X X 

X X X X 
X X X X 

ou F 

3. If each letter represents a different number, and 
(C) (AN) = NAC, what are the numbers that satisfy 
N. N.'s awful admission that 

( NN) (CAN) ( N 0) ( T) = CAN CAN? 
(The operation indicated by the parentheses is multi

plication.) 

4. What is the next number in this series? 
1, 5, 7, 3, 9, 15, 17, 13, 19, 57, 53, ... 

5. Mr. Olis, who, since his work in the first problem, 
had become famous for his work with the problems of 
walking on merry-go-rounds, went hunting with two 
of his friends. He brought the full bottle of liquor, 24 
fluid ounces worth, but the group had no means of 
splitting up the liquor evenly. They found that they 
had a peanut butter jar, a hip flask, and an orange 
juice glass, which held 13, 11, and 5 fluid ounces, re
spectively. Using only the four containers, divide the 
liquid so that each man has exactly 8 ounces of refresh
ment. 

L 

OCTOBER WINNERS 
Congratulations to the October Brain Teaser 

winners! They are: 
1st year Robert Wirth $1 
2nd year Richard Bielke $5 
3rd year Darrel Coleman $1 
4th year Kurt Florman $1 
5th year Roland Friestad $1 

Possible answers to last month's problems and 
new contest rules are on page 55. 

For: The University of Minnesota? 

The Institute of Technology? 

That you are a student here? 

So are we! 

E E'ER'S I ST RE 
Main Engineering 
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Kodak beyond the snapshot~~~ ~~~ ~~~ 

A certain engineering college recently 
asked us for a contribution not of money 
but of a small object suitably symbolic 
to deposit in the cornerstone of a new 
building. After thinking about it a bit, 
we sent three intricately shaped bits of 
metal so small that one of them got lost 
and never found its way into the box 
that will be opened some day to show 
our descendants the topics that engineers 
in 1962 regarded as fresh and promising. 
Is it not true that the engineering mind 
today is much occupied with working 
metals and semiconductors in ways to 
get as much performance as possible 
from as little bulk as possible? 

Doggone right. In addition to making 
deposits in cornerstones, we have been 
busy expanding the line of photosensitive 
resists on which this hot new art so 
strongly depends. Everybody in it should 
be delighted to learn ofKOR, a new one 
that's 10 to 15 times as sensitive to arc 
light and 30 to 100 times as sensitive to 
tungsten light as Kodak's well-known 
resist, KPR. This opens up the possibil
ity of exposing KOR by a projected 
image instead of by contact printing, 
but the photographic speed is still a little 
low for an ordinary enlarger. A high
intensity projection printer will turn 
the trick. 

If you don't even know what we are 
talking about, you have a dangerous 
blind spot in your education which you 
could repair quickly by sending a buck 
to Eastman Kodak Company, Rochester 
4, N.Y. for a copy of "Photosensitive 
Resists." 

(random notes) 

Cheaper than rubies 
maybe 

We have entered the laser rod business. 
This decision looks logical enough. 
Lasers are a) very, very, very promising 
and b) connected by a strong thread to 
a technology about which we feel cocky 
-namely, non-silicate rare-earth glass, 
which we broke open commercially 25 
years ago for photo lenses. 

It was a thrill to hear that a rod of 
ours commenced action at a threshold 
of only 4 joules at room temperature. It 
emitted at 1.06[l by transition of Nd+++ 
from 4F~1 , to 4I 11;2 (not down to ground 
state, which is 4I ~ 12 ). Its time to techno
logical obsolescence will be inevitably 
and indubitably short. 

Meanwhile, for the people busy feel
ing out the ground rules of laser engi
neering for machine tools, weapons, etc., 
our neodymium-boron-barium-lanth
anum-thorium-strontium glass is a good 
first choice because 1) neodymium needs 
no refrigerants (fluorescence doesn't re
turn Nd H+ to ground state); 2) 1.06fl is 
convenient to phototubes, phosphors, 
and photography; 3) threshold for las~r 
action comes at 1/3 the energy input that 
N d "' needs in silicate glass. 

You have heard of ruby lasers? They 
depend on Cr+++. Cr+++ depends on the 
crystal field to define its energy levels. 
Rare earths don't need a crystal field 
because their 4f leveLs are shielded by 
5s electrons. Therefore they can work 
in glass, which can come big and homo
geneous. Already a 2" x 114" rod with 
ends tuned to reflect --100% and 98% at 
1.06[l costs less than a decent used 
motorcycle. 

Adhesive findings 

Mr. Guy V. Martin, 110 Yale Blvd., 
S.E., Albuquerque, N.M., has found 
EASTMAN 910 Adhesive vastly supe
rior to soft solder for transmitting ultra
sonic vibration. He has used up to 60 
kc and electrical power inputs up to 200 
watts at temperatures up to 200°F. 

When he feeds energy like that 
through a solder bond from a transducer 
of laminated nickel sheets to an applica
tion tip, the solder deteriorates progres
sively and the transmission drops steadily. 
An EASTMAN 910 bond acts differ
ently. Without apparent change, it 
transmits three to four times as long as 
solder takes to reach disintegration. 

When the 910 bond finally snaps, it 
does so all at once with an audible snap. 
In the case of aluminum bonded to the 
nickel, rupture always takes place be
tween the adhesive film and the alum
inum. With other metals, plastics, 
ceramics, or glass bonded to the nickel, 
the rupture divides itself between one 
interface or the other and doesn't appear 
within the film. 

Mr. Martin claims that for some 30 
years Kodak has been very obliging in 
furnishing him helpful information from 
time to time. We claim that in volun
teering his adhesive findings, he has now 
amply repaid us. We shall be very happy 
to furnish you, too, with helpful infor
mation for 30 years. EASTMAN 910 
Adhesive is obtainable in a $5 sample 
kit from Eastman Chemical Products, 
Inc., Kingsport, Tenn. (Subsidiary of 
Eastman Kodak Co.). It develops great 
strength with~_l seconds. 

ALL SORTS OF PRODUCTS, ALL SORTS OF CAREER DEDICATION AT KODAK FOR THE SCIENTIFICALLY ORIEf\!TED, B.S., M.S., OR PH.D. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 
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AN INTERVIE 

DRm GUY SUITS, 

VICE 

PRESIDENT 

AND DIRECTOR 

OF RESEARCH 

Dr. Suits has managerial responsi
bility for the General Electric Re
search laboratory and as a member 
of the Company's Executive Office 
he is directly concerned with G.E.'s 
over-all research programs and 
policies. He joined G.E. in 1930 as a 
physicist, and holds 76 patents, is 
Chairman of the Directors of In
dustrial Research, member of the 
National Academy of Science, 
Director of American Institute of 
Physics, previous Chairman of Naval 
Research Advisory Committee and 
Fellow of the AlEE, AAAS, and IRE, 
and has been Vice President and 
Director of Research since 1945. 

For complete information 
about these General Elec
tric training programs, and 
a copy of Dr. Suits paper 
"The New Engineer And His 
Scientific Resources," write 
to: Personalized Career 
Planning, General Electric 
Company1 Section 699-05, 
Schenectady 5, New York. 
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cientists and En ineers 
o ether in lndust 

Q. Dr. Suits, I've heard a good deal about the scope of your programs. Is your 
research mostly in physics and electronics? 

A. This is a common misconception. The work of the many laboratories of Gen
eral Electric "covers the waterfront" in science and in advanced engineering tech
nology. Some laboratories specialize in electronics research, others in atomic power, 
space technology, polymer chemistry, jet engine technology, and so forth. Actually, 
the largest single field represented by the more than 1000 Ph.D. researchers in 
General Electric is chemistry. 

Q. Is this research performed principally by people with Ph.D. degrees in 
science? 

A. General Electric research covers a broad spectrum of basic and applied work. 
At the Research Laboratory we focus largely on basic scientific investigations, much 
as in a university, and most of the researchers are Ph.D.'s. In other Company 
laboratories, where the focus is on applied science and advanced engineering, engi
neers and scientists with B.S. and M.S. degrees predominate. Formal college training 
is an important preparation for research, but research aptitudes, and especially 
creative abilities, are also very important qualities. 

Q. What are the opportunities for engineers in industrial scientific: research 
and how do scientists and engineers work together in General Electric:? 

A. Classjcally, engineers have been concerned with the problem "how," and 
scientists with the question "why." This is still true, in general, although in ad
vanced development and in technological work scientists and engineers work 
hand-in-hand. Very close cooperation takes place, especially in the increasingly 
important fields of new materials, processes, and systems. Certainly in General 
Electric, a person's interest in particular kinds of problems and his ability to solve 
them are more important than the college degree that he holds. 

Q. What does it mean to an engineer to have the support of a large scientific:: 
research effort? 

A. It means that the engineer has ready access to the constant stream of new 
concepts, new materials, and new processes that originate in research, and which 
may aid his effort to solve practical problems. Contact with research thus provides 
a "window" on new scientific developments-world-wide. 

Q. How does General Electric:: go about hiring engineers and scientists? 

A. During each academic year, highly qualified technical people from General 
Electric make recruiting visits to most college campuses. These men represent 
more than 100 General Electric departments and can discuss the breadth of G.E.'s 
engineering and science opportunities with the students. They try to match the 
interests of students and the Company, and then arrange interview visits. The 
result of this system is a breadth of opportunity within one company which is 
remarkable. 

Experienced technical people are always welcome, and they are usually put in 
contact with a specific Company group. Where no apparent match of interests exists, 
referrals are made throughout General Electric. In all cases, one finds technical 
men talking to technical men in a really professional atmosphere. 

Q. Are there training programs in research for which engineering students 
might be qualified? 

A. There certainly are. Our 2-year Research Training Program at the General 
Electric Research Laboratory gives young scientists a chance to work with ex
perienced industrial research scientists before carrying out research and develop
ment on their own. 

In addition, there are seven Company-wide training programs. Those that attract 
the largest number of technical graduates are the Engineering and Science, 
Technical Marketing, and Manufacturing Training Programs. Each includes on-the
job experience supplemented by a formai study curriculum. 

Of course, not all graduates are hired for training programs. In many cases, 
individuals are placed directly into permanent positions for which they are suited 
by ability and interest. 
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and the race to outer Space If man is to reach the other planets ... 
and get back to earth ... he has three immediate choices: (1) A conventional rocket, 

times the size of anything now existing. (2) A rendezvous in orbit, 
the spaceship would be assembled. Or (3) an atomic-powered rocket ship. 
atomic power's effioiency is the highest, many experts believe the practical 

choice for space exploration is an atomic rocket engine. 
Westinghouse and Aerojet General are now working with AEC's Los Alamos Scientific Laboratory 

to design such an engine. This industry-government team is working under the direction of the 
Joint Space Nuclear Propulsion Office of the AEC and NASA. 
Learn more about the diverse and challenging space age research and development projects at 
Westinghouse, an equal opportunity employer. Talk with the Westinghouse representative when he 
visits your campus, or write L. H. Noggle, Westinghouse Educational Department, 
Ardmore and Brinton Roads, Pittsburgh 21, Penna. You can be sure ... if it's 

Westinghouse 



Work long hours? Undertake tough assignments? Learn by your mistakes? 

Take heavy responsibility? Tackle uncharted areas? Rely on yourself? 

Never in American history have the opportunities 
for skilled engineers and scientists been as great 
as they are now. Our nation's expanding peacetime 
industry, space programs, and defense mobilization 
have created a great demand for trained minds. 
Right now, industry has openings for some 60,000 
engineers, while less than 20,000 will be graduated 
from colleges this year. 

Do you belong in engineering? You may if you're 
a good student, proficient in mathematics, imagina
tive, inquisitive and technically minded. Ask your 

MINNESOTA TECHNOLOG 

counselor about a career in engineering. Then ask 
us about the opportunities at Honeywell-the 
company that's been "on the team" in nearly 90% 
of our nation's successful satellite launchings. 
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AN EQUAL OPPORTUNITY EMPLOYER 

1 



2 

ng1neer 
In Choosing a Career, 
Consider these 
.Advantages-

Location: Fisher is basically an "Engineering" 
company with 1,500 employees located in a 
pleasant midwest community of 22,000. 
It's less than 10 minutes to the Fisher plant 
from any home in Marshalltown. 

Type of work: You'll become a member of 
an engineering team that has produced some 
of the outstanding developments in the field 
of automatic pressure and liquid level controls. 

Growth: Fisher's products are key elements 
in automation which assures the company's 
growth because of the rapid expansion of 
automation in virtually every industry. 

Advancement: Your opportunity is 
unlimited. It is company policy to promote 
from within; and most Fisher department 
heads are engineers. 

If you want to begin your engineering career 
with one of the nation's foremost research and 
development departments in the control of 
fluids, consult your placement office or write 
directly to Mr. Cecil Johnson, Chief Engineer, 
FISHER GOVERNOR CoMPANY, Marshalltown, Ia. 

If it flows through pipe 
anywhere in the world 
chances are it's controlled by ••• 
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Here eGo Again 

I T was interesting to note the reaction to the last editorial "Help l\fe, Instructor." Instructors 
and teaching assistants stopped in the Technolog office to vent their views on the editorial. 

Even Adult Specials stopped in to complain. Yes, as far as most of the visitors were concerned, 
they had been done an injustice, a personal injury had been smitten upon them, and they had 
to complain. Several instructors and teaching assistants even went so far as to take precious 
class time to give a one-sided attack upon the editorial to a captive audience, notably in the 
Mechanical Engineering and Mathematics Departments. 

In a half-joking, half-apprehensive way, fellow students said, "the guy who wrote that 
editorial will be lucky to make it through any ME courses." Such a statement is pure non
sense, of course, for although many individuals became ruffled by criticism of their poor 
quality instruction, they would not be a part of the Institute of Technology if they possessed 
such warped viewpoints that they even considered grading students on personal opinion. 

And that characteristic of the Institute, the one of open-mindedness toward all problems 
and situations, is just the answer to the unforgivable problem of poor instructors and teaching 
assistants. 

Those undergraduates and graduates who are subject to instruction which will definitely 
affect their personal future, should be given an opportunity to voice their dissent or thanks on 
the quality of instruction received. Those in charge of the closed circuit television courses have 
realized the value of criticism, and have had students write out comments on the TV style of 
class. Other professors and a few instructors and teaching assistants have asked for personal 
evaluations. 

However, a few are not enough. Those individuals responsible for the quality of 
instruction in the Institute, namely Dean Spilhaus, the Department Heads, and the Technical 
Commission, should get together and work out a formal and definite method whereby students 
may offer criticism, not to be read only by the affected instructor and filed in the round file, 
but to be evaluated by responsible individuals who can grasp and realize the importance of 
top quality instruction. 

You should know, that based on the present rate of demand and growth, by 1980 we will 
require 3 million engineers and scientists from 1.4 million graduating engineers and scientists, 
and 9 million from a class of 3.3 million in the year 2000. Amelioration of poor quality instruc
tion, by professors as well as the crucified instructors and teaching assistants, is not enough. 
Inadequate instruction must be eliminated. JLN 
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Ralph Millermaster, vice president, 

engineering and development, answers the questions 
most frequently asked by students regarding 

Cutler-Hammer's role in industrial automation 

Q. How long has Cutler-Hammer 
been in Automation? 

A. Long before the word "auto
mation" was coined. 

Many company historians view 
the installation of the first electric 
turret-turning control for battle
ships as our original "automatic 
system" achievement. In 1904, 
trials aboard the U.S.S. INDIANA 
so improved rapid-fire and gunnery
control scoring that identical sys
tems were installed on sister ships. 

Q. How does your Automation
or "System Control"-effort 
differ from your other control 
business? 

A. We work in two areas of control. 
One involves research, develop
ment and manufacture of stand
ardized electric control components 
and apparatus. Here the customer 
orders from us through a bill of 
material. 

1 The automation customer is dif
ferent. He has no bill of material 
-he has a problem. He needs to 
improve production or quality, or 
to reduce his unit costs. He isn't 
buying "hardware," he's seeking a 
creative solution to a challenging 
problem ... and that's what our 
engineers provide. 

Q. Assuming I decide to work 
for a control manufacturer, why 
Cutler-Hammer? 

A. The most compelling reason is 
our continuing interest and exten
sive experience in "System Con
trol." This is the life of our com
pany and distinct career advantages 
result from this concern. 

Our engineers are forced to apply 
a cor .. 1.bination of advanced elec
tronic and electrical engineering 

know-how to solve a customer's 
manufacturing problem. They start 
with a thorough grounding in the 
customer's products- how he 
moves and works the materials he 
manufactures. Then they apply 
their technical knowledge to create 
a practical solution. We have a 
Materials Handling group, a Metal 
Processing group, and many other 
industry groups composed of young, 
creative-minded engineers. 

And, we don't "stock-pile" our 
engineering talent. Every engineer 
we hire is expected to contribute 
quickly and directly to the team 
effort. 

Q. How does Cutler-Hammer 
approach an automation job? 

A. We have learned that a sizable 
system needs painstaking coordi
nation between many groups
project teams, engineering, mainte
nance and purchasing personnel at 
the customer factory and head
quarters locations . . . machinery 
builders, motor manufacturers, 
contractors and many more. 

We view this coordination as one 
of our primary functions, and fulfill 
it by furnishing all responsible 
groups and individuals the infor
mation they want and need to 
guarantee an efficient dovetailing 
of effort. 

We organize a co or dina ting task 
force for each project, headed by a 
lead engineer and staffed by engi
neers representing every necessary 
technical discipline. That task force 
is charged with three duties: 

WHAT'S NEW FOR YOU? ASK ... 

1. Create a system that will 
solve the problem. 

2. Design the system within the 
time allotted. 

3. Install the system at a cost 
which pays its way for the 
customer and provides us a 
fair profit. 

Task forces work together in a 
modern 500,000 square foot plant 
specifically designed to house every 
activity involved in the evolution 
of the complete system. Every pos
sible step has been taken to provide 
a climate that is conducive to 
creative planning and development. 

This approach has paid off! Long 
recognized as a leader in standard
ized motor control, Cutler-Hammer 
is more and more being regarded 
as a major contributor in industrial 
automation. Our automation cre
dentials include innovations in every 
industrial field from continuous 
process lines to newspaper mail 
rooms. 

Q. How do I learn more about 
Cutler .. Hammer's automation 
capability and the career op .. 
portunities for engineers? 

A. By visiting your Place
ment Office . . . picking up the 
Cutler-Hammer literature on the 
rack, and talking to your Placement 
Director. Or, you can write direct 
toT. B. Jochem, Cutler-Hammer, 
Milwaukee, Wisconsin, for a com
plete kit of information. And, I 
hope that you will plan to meet 
with our representative when he 
visits your campus. 

Cutler-Hammer In~ .• Milwaukee, Wisconsin • Divisions: i\IL; Mullenbach • Subsidiaries: 
Uni-Bus., Inc.; Cutler-Hammer International, C.A. Associates: Cutler-Hammer Canada, 
Ltd.; Cutler-Hammer, Mexicana. S.A. 
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h sky is not your li it 
You're looking at an historic first- a 238,857 mile lunar 
bull's-eye scored by a team of scientists from Raytheon and 
the Massachusetts Institute of Technology, using a powerful 
new Raytheon-developed laser light beam. This success typifies 
the far-ranging variety of advanced projects challenging young 
engineers and scientists at Raytheon today. 

For EE's, math and physics majors - in all the varied 
fields of engineering and science- Raytheon offers unlimited 
opportunity for growth and continuous advancement. 

Personal career development is encouraged by a wide 
variety of educational assistance ... seminars, special courses 
to meet individual needs and work-study programs leading to 
advanced degrees from renowned universities are all available. 

You may well qualify for one of the exciting, career
building projects underway at Raytheon. Originality, imagina
tion and high technical competence are your tools - the 
rewards are prompt and appropriate for success. 

For detailed information, arrange an on-campus inter
view through your placement director or write G. W. Lewis, 
Manager of College Relations, Raytheon Company, Executive 
Offices, Lexington 73, Mass. An Equal Opportunty Employer. 

Raytheon offers opportunities for BS, MS and 
Ph.D. levels in ®Solid State ®Microwave Electronics 
e Infrared ®lasers e Communication & Data Processing 
e Radar @ Missile Systems @ Sonar e Electron Tube Technology 
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Underground mining can 

now be done from the 

surface with 

by JOHN T. CRAWFORD, MinE '63 

The application of hydraulics in the mineral industry 
is as old as the industry itself. For over 500 years, ap
plied hydraulics has been used in mining and in mineral 
concentration. However, new application of hydraulics 
to underground mining and to long distance transporta
tion of solids via pipelines has opened a new era in cost 
reduction for the mineral industry. 

A major mining problem was solved through the use 
of hydraulic mining methods, and furthermore, a bother
some form of the end product of the hydraulic method 
was turned into a new cost reducing transportation 
method. 

In recent years, continuous mining machines accom
panied by high capacity conveying equipment were de
veloped and are now used extensively underground 
(mining coal, potash, salt, gypsum, etc.). Hm~lever, 
these high production machines have not been adapt
able to mining steeply pitching beds of coal and similar 
materials. 

The conventional methods of extraction in steeply dip
ping beds are rapidly becoming prohibitively costly 
with today's highly competitive markets, and a survey 
of methods in the U.S. and abroad indicated that hy
draulic mining offered a solution to the problem in some 
locations. With the use of hydraulic methods, the prob
lems encountered in mining on pitched beds could be 
overcome or even turned into advantages. The steeply 
pitched floors of the workings, following the bed pitch, 
could be used to allow the water to carry the mined 
material to mine shaft for hoisting to the surface or out 
of the mine by an adit, which is a slightly sloped tunnel. 

Safety is One Reason 

The American Gilsonite Company was one of the first 
companies to use modern hydraulic mining methods on 
a commercial. scale. The company has been mining 
Gilsonite at its Bonanza, Utah properties with the new 
innovations since 1956. 

8 
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Gilsonite is a natural occurring solid hydrocarbon, 
having the scientific designation Uintaite. The principal 
deposits are located in the Uintah Basin of eastern Utah 
and western Colorado. By processing the hydrocarbon 
at its Gilsonite refinery in Colorado, American Gilsonite 
is producing a high purity, electrolytic coke for the 
aluminum and high octane gasoline industries. 

The Gilsonite lies in nearly vertical veins varying in 
width from a few inches to 25-ft. In the past, mining 
has been done as deep as 1500 feet using conventional 
methods. 

There were several reasons for the Gilsonite Com
pany's development of wet mining methods. The main 
one was safety. Although it will not burn in the solid 
state, Gilsonite dust is highly explosive and this hazard 
is ever present in the usual mining methods. Conven
tional mining costs were also getting too high. As a 
result, a four year program was undertaken to develop 
new techniques. The work resulted in a wet rmnmg 
method which reduced the explosion hazard, mining 
costs, and the need for hand labor. 

The initial development for hydraulic mining in the 
Bonanza deposit was sinking a shaft in the Gilsonite 
vein. Then starting at the 50-foot level and continuing 
eve1y 50 feet thereafter, drifts were driven on opposite 
sides of the shaft in the vein on a rising grade of 2}~ per 
cent. The ore was then removed between levels in 10-ft. 
benches starting at the shaft and working back into the 
drift. Benching continues until about 200-300 vertical 
feet of ore has been worked out. A thirty foot ore pillar 
is left and the next lower block of ore is removed by the 
same process. As ore is removed, wire mesh flooring is 
placed every 50-ft. to protect workers underneath and 
allow for ventillation in the workings. 

Two types of hydraulic equipment were used in the 
operation. Some of the Gilsonite is fractured and 
cracked. A water jet from a 14" to 5/16" nozzle at 2000 
p.s.i. is played on the ore surface. The water invades the 
tiny fissures and breaks out the ore. Low pressure water 
is added in the drift and the material flows down the 
drift to the shaft. At the shaft, the ore is separated on a 
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%" screen and the -t%" material is dewatered. The 
+%" is hoisted to the surface in skips. The -%" 
is pumped to the surface by centrifugal pumps as 
a thin slurry. In this way, some of the cost of pumping 
can be recovered by using the water being pumped to 
transport a valuable product to the surface; also a 
smaller skip system is required. One jumbo, containing 
two water jet nozzles, can break 1100 to 1200 tons per 
day ( t.p.d.). 

Where the ore is hard and unfractured, a rotary drill 
with carbide-tipped teeth is used. As the teeth cut the 
ore, water rushing through the teeth washes out the Gil
sonite. The ore is removed from the mine in the same 
manner described above. 

Underground Mining from Surface 

Since the opening of the Bonanza operation in 1956, 
continued research has developed a second new mining 
process. This second method possibly represents the 
utmost in simplicity in mining and is made possible by 
the fact that the veins of Gilsonite are vertical. The 
underground haulage facilities are unchanged from the 
previously described method, and it is the method of 
extracting the ore that is entirely different. Only one 
drift at the bottom of the vein is required and thus al
most all of the expensive drifts and timbering are 
eliminated. 

The drilling and hydraulicing is carried on from a 
drill truck located on the surface above the mine. The 
drill truck sits on a platform over the vein and drills 6 
inch holes on 20-ft. centers to the bottom drift-the 
flume drift-about 600 ft. down. 

The rotary drill bit is pulled up and the hydraulicing 
head is put on in its place. This special jet head has two 
jets recessed on opposite sides of the head. Nozzle 
diameters and water quantities are changed to meet 
various conditions found in the ore body. The water is 
conducted to the nozzles down the drill pipe in conven-
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tional fashion, and the drill rig has been modified to 
rotate at one r.p.m. during actual jet mining operations. 

The actual mining starts with the jet at the bottom 
of a hole. As the jet revolves and the Gilsonite is mined 
out, the drill pipe is pulled up to keep the jet operating 
in ore. The jet is raised either automatically or manual
ly. Manual operation gives the best results due to chang
ing ore character. The rate of cutting is determined by 
observers in the workings underground and the pump 
attendant. The observers see that no blockages occur 
in the flume drift and the pump attendant watches the 
consistancy of the slurry being pumped to the surface. 
Since the cut is open, the jet operator can also determine 
by the sound how the cutting is progressing. Average 
production of the new drill type jet unit is around 600 
tons per shift. This simple mining method is now being 
used at several of American Gilsonite's properties at 
Bonanza. 

Early in 1959, following a visit to the Bonanza mining 
operation of American Gilsonite Co., Northern Pacific 
Hailway Co. suggested to the United States Bureau of 
Mines (U.S.B.M.) that work be done on hydraulic 
mining of pitching coal deposits. 

Northern Pacific's Roslyn No. 9 mine in Washington 
was selected as the test mining site. Here the coal dips 
from 10° to 45° and averages 58 inches in thickness. 

One definite and outstanding advantage of hydraulic 
mining at Roslyn and in similar situations is that the 

_____ ] 

Cross-section of a Gilsonite vein showing how the new 
hydraulic mining methods developed by American Gil
sonite Co. are applied. A vertical shaft is first sunk, and 
slightly sloping drifts are cut at right angles to it. Hy
draulic mining methods will be used exclu'sively, _ elim
inating explosion hazards from Gilsonite dust. The cut 
ore is washed to the bottom of the shaft and raised to 
the surface in buckets. 
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heaviest piece of equipment, the pump, can be mounted 
on a skid and left off-pitch and away from the face. 
This means that several faces could be worked from one 
pump position and less movement of the heavy equip
ment is necessary. The pump is also the only moving 
power source, thus eliminating much maintenance and 
repair work. 

Such a pump is a Wilson-Snyder, triplex, single act
ing, horizontal plunger pump with a rated capacity of 
40 g.p.m. at 4500 p.s.i. Any combination within the 
rating of the pump can be obtained by adjusting the 
nozzle diameter and volume of water delivered to the 
monitor. The pump is operated by remote control from 
the face. The prime mover is a 440 volt, 125 h.p., a-c 
motor, driving the pump through a V-belt drive. 

Other equipment at the pump includes a by-pass 
choke valve, a shear-pin relief valve, pressure gages, and 
a water meter. The by-pass valve controls the volume 
of water entering the high-pressure line and maintains 
pressure in the system when closed after the system is 
up to the desired pressure. The relief valve unloads the 
high-pressure side of the pump at 5000 p.s.i. 

A 150,000 gallon mine pump serves as the water source 
for the pump. The water flows to the pump by gravity 
where it is filtered and metered before entering the 
pump. 

A 2 inch, high pressure pipe of Carbon steel is used 
to carry the water to the face. Two 50-ft. lengths of 
high-pressure hydraulic hose with a bursting pressure of 
9000 p.s.i. are connected between the pipe and monitor. 

Mined-out 
vein 

cut material 
falling to 
floor of 
lower drift 

L_ 

pumping 
station 

(gravity flow) 

The artists drawing shows the final adaptation of hy
draulics to mining Gilsonite from the surface. 
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The monitor is 6-ft. long and light enough to be hand 
held. An 18 inch circular shield of rubber belting is 
clamped to it to protect the operator from splashing 
water and flying particles of coal. The operator also 
wears protective clothing, hat and goggles. 

Various nozzle shapes and sizes were used to deter
mine the most efficient type and size of nozzle. A nozzle 
providing a compact stream is most effective in mining 
coal. A nozzle diameter of .138 inches and water at 
4000 p.s.i and 33 g.p.m. gave the best coal cutting re
sults. The cutting efficiency of the jet stream faHs off 
rapidly as the distance between the nozzle and coal face 
increases. Therefore the jet must be kept close to the 
face. 

The coal-cutting rate is determined largely by the 
pressure and volume of water in the jet stream and the 
proximity of the jet to the coal face. Roof pressure also 
directly effects the extraction rate. 

Productivity Up 50 per cent 

The productivity during the test was quite impressive. 
Using a .150 inch nozzle with the water at 3500 p.s.i. and 
38 g.p.m., the productivity was 17.6 tons per man-shift 
over 29 shifts. Overall hydraulic mining productivity 
was 50 per cent above that of the conventional method 
used at Roslyn No. 9. Further increases are deemed 
possible with higher jet energies, better roof support and 
an improved mining plan. 

Based on limited experience to date, it would appear 
that the capital investment cost of a hydraulic jet mining 
unit or units, would be substantially less than that of a 
modern continuous mining machine of equivalent pro
duction capacity. 

The U.S.B.M. has also carried on experimental hy
draulic mining at the Sugar Notch Mine at Wilkes
Barre, Pa. The pipeline cost $2,000,000 and has proved 
to be very efficient with low operating costs. Since the 
initial "bugs" were worked out of the system, there has 
been very little trouble with it other than that caused by 
the leaks. It was decided to use a pipeline because the 
defunct Uintah R.R. would have been too expensive to 
reinstate and the cost of trucking the large tonnage re
quired to operate the refinery over such a distance and 
over the rough terrain was out of the question. Here 
the material is Anthracite. The bed tested was the Bot
tom Red ash pitching 0°-15° and varies from 10.5 ft. to 
15-ft. thick. 

The water is obtained from a fresh water source on 
the surface to get away from the corrosive effects of 
acid mine water. 

The high-pressure pump is also located on the surface. 
It is a vertical, nonuplex (nine plungers), positive dis
placement pump, designed to deliver 300 g.p.m. at 5000 
p.s.i. working pressure. This is a much larger pump and 
system than was used at Roslyn, Washington. The pump 
is driven by a 1000 h.p., 2300-volt, a-c, engine-type syn
chronous motor with a speed of 300 r.p.m. The pump 
is protected by an electrical overpressure relay set at 
5000 p.s.i. in the 2300-volt power line and a discharge 
manifold relief valve set at 5500 p.s.i. The nonuplex 
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pump is used because of its very low flow variation and 
the jet-stream-flow is steady and appears to hold to
gether better than a triplex pump of the same rating. 

The 5000 p.s.i. water is handled in a 4 inch seamless 
steel pipe carried underground by means of a bore hole. 
The couplings at the joints and reducers utilize a 
patented closure principle for sealing at high pressure. 
At 90° turns, tees are used with specially machined 
plugs which will rupture at 12,000 p.s.i. if the line be
comes overloaded. The entire pipe system was tested 
at 10,000 p.s.i. and adequate safety valves and releases 
were provided. A special pump operated by air and 
capable of developing pressures of 20,000 p.s.i. is used 
for periodic safety tests of the system. 

Due to the high pressure and volume of the water 
jet, the monitor is not hand held, but is mounted on a 
self propelled jumbo which rides on skids and moves 
about by use of cables. All equipment and controls per
mitting the operator to operate the jumbo and monitor 
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The above diagram shows the process by which solids 
are transformed into a slurry in preparation for transporta
tion through pipe's. 

are on the jumbo. Adequate protective measures have 
been taken to shield the operator from splashing water 
and coal particles while still giving him an unobstructed 
vievv of the working area. Of importance in the design 
of the monitor is the fact that no flexible high pressure 
hose is used. A universal joint is used so the nozzle can 
be tilted 15° in any direction and rotated 360° without 
placing undue strain on the pipe and joints of the pipe
line. 

Hydraulic mining with the above described equip
ment commenced August 30, 1961. To February 5, 1962, 
108-ft. of 22-ft. wide chamber and 68-ft. of 14-ft. wide 
crosscuts were cut. During the actual cutting time 
(about 50% of the time), the production rate averaged 
.781 tons per minute. The rate of cutting for the cham
ber averaged .914 t.p.m. and .562 t.p.m. for the cross
cuts. An attempt was made to keep the pump operating 
at a steady 5000 p.s.i. and 300 g.p.m. 

MINNESOTA TECHNOLOG 

Of interest during mining is the sandstone rock mass 
encountered in the chamber. This was removed by use 
of the jet. Success in cutting such material so effective
ly had not been anticipated. 

It is expected that hydraulic mining methods will give 
coal and other relatively soft minerals a better future as 
they are put into commercial use because of lower min
ing costs. It is also possible that high energy jets will 
be used on harder materials. 

One of the reasons for the resurgence of interest in 
hydraulic mining is the advent of pipelines for carrying 
solids in the form of slurries. Several such pipelines are 
now in existence and all transport material at lower cost 
per ton of solid than do conventional hauling methods 
over similar distances and terrain. 

The idea of transporting coal by pipeline was first 
experimented with by W. C. Andrews in 1893. In that 
year he demonstrated a method in New York City. The 
results were apparently pleasing but no commercial in
stallations resulted. 

In 1955, a 15-mile long pipeline handling 1,000,000 
tons of coal per year at Carling (Lorraine), France was 
put into operation. The pipeline is 15-inch pipe fed by 
five 500 h.p. centrifugal pumps. 

May, 1957, American Gilsonite Co. placed in opera
tion a 6 inch 72-mile long pipeline carrying Gilsonite 
from the Bonanza, Utah mines to the refinery at Gil
sonite, Colorado. In the same year, Consolidation Coal 
Company built a 108 mile, 10-inch pipeline between 
Cadiz, Ohio and Eastlake, Ohio. These are the two 
major slurry pipelines in the U.S. today. More are 
planned, provided Congress passes a bill giving slurry 
pipelines the right of eminent domain; a privilege cur
rently enjoyed by railroads, oil and gas pipelines, power 
transmission lines, dams, water systems, and highways. 

The principle of slurry transportation depends upon 
the drag between a moving fluid and loose solid particles 
to carry the particles in the fluid if the fluid velocity is 
high enough to provide the necessary drag. The chief 
hydraulic problem is to determine the optimum size of 
particles to be carried in the slurry. If they are too small 
the slurry can become (mechanically) viscous at a much 
lower per cent of solids than if the particles are large. 
If the particles are large, the fluid velocity must be in
creased to keep the particles from settling out and the 
pipe is eroded faster. The optimum particle size can be 
expected to vary with the material. Dependent on the 
particle size, are the fluid velocity and the solid-liquid 
composition ratio. All these factors play a part in de
termining the size and capacity of the pipe and pumps 
to be used. To see how design and operation problems 
have been solved, it will be useful to look at the two 
major U.S. slurry pipelines in some detail. 

Slurry of Gilsonite and Water 

As was mentioned, the American Gilsonite Company 
pipeline is 72-miles long and 6-inches in diameter. It 
carries a slurry of Gilsonite and water. The line operates 

(Continued on Page 34) 
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We went to the mountain to· 

make 1963 Ford-built cars 

go 30,000 to 100,000 

miles between major 

chassis lubrications 

Quite a task faced Ford Motor Company 
engineers when they set out to eliminate the 
traditional trip to the grease rack every 
1,000 miles. 

Like Mohammed, they went to the mountain
Bartlett Mountain on the Continental Divide in 
Colorado. More molybdenite is mined there· 
than in the rest of the world combined. And 
from molybdenite ore comes the amazing 
umoly" grease that helps extend the chassis 
lubrication intervals for Ford-built cars. This. 
grease sticks tenaciously to metal, stands up 
under extreme pressures and resists moisture, 
pounding and squeezing. It is slicker than 
skates on ice! 

New, improved seals were developed. Bushingsr 
bearings and washers of many materials were 
investigated. Slippery synthetics, like nylon 
and teflon, were used a number of new ways. 

The search for means to extend chassis lubri
cation also led to New Orleans-where 
experimental suspension ball joints tested in 
taxicabs in regular service went two years 
without relubrication. 

It took time. And ingenuity. But the effort paid 
off when Ford-built cars were the first to build 
in chassis lubrication good for 30,000 miles or 
two years-whichever came first. 

Another assignment completed- another 
"Ford First" and another example of how Ford 
Motor Company provides engineering leader
ship for the American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

'PRODUCTS FOR THE AMERICAN ROAD • THE HOME 

THE FARM • INDUSTRY • AND THE AGE OF SPACE 
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LOoking· towards .. a Ch.E., E. E., .Es or Chemistry degree? 

Look ahead to. the advantages of a career in Monsanto production 

Let's face it. Production is the very heart of a 
billion-dollar producer like Monsanto. Here's 
where the young engineer meets technical chal
lenges second to none. Here's where he can 
display his talents daily ... helping increase 
yields, improve processes, raise efficiency, lower 
costs, boost profits. Here's where 
Monsanto's on-the-job training 
can help him move ahead faster ... 
personally and professionally. 

Monsanto production men are 
known by many titles-Mainte
nance Staff Engineer, Plant Tech-

MINNESOTA TECHNOLOG 

nical Services Engineer, Production Supervisor 
... to name a few. Try one on for size now ..• 
then see your Placement Director to arrange 
an interview when we visit your campus soon. 
Or write for our new brochure, "You, Your 
Career and Monsanto," to Professional Em

ployment Manager, Department 
EM-6, Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

All qualified applicants will re
ceive consideration without regard 
to race, creed, color or national 

® origin. 
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U Research Grou,p Goes 

North to Alaska for 

I 

by LANCE W. BERGtUND, EE '63 

During the summer of 1962 a research group from the 
University of Minnesota set out to study the floor of the 
Arctic Ocean. The objective of the study was to deter
mine the structure and depth of the earth's crust in the 
transition zone between the Arctic Continental Shelf 
and an area of the ocean bottom called the Chukchi Rise. 
The Rise runs toward the North Pole from Point Bar
row, Alaska, and separates two deeper areas called the 
Chukchi Sea and the Beaufort Sea. Delineation of the 
crustal structure is actually a long term project which 
will span several years. This year's work was mainly 
intended to develop instrumentation and techniques, and 
to establish a field seismic station on Point Barrow. 

Figure 1 shows how the earth is considered to be di
vided into five layers: the crust, outer mantle, inner 
mantle, outer core, and inner core.1 The transitions 
between the inner and outer core, and inner and outer 
mantle are actually gradual changes rather than sharp 
lines as shown, but between the crust, mantle, and core 
:regions there are sharp discontinuities. The crust is 
a comparatively thin layer; its thickness varying from 
about 10 kilometers under an ocean floor to about 50 
kilometers under a mountainous continental region. The 
boundary between the crust and the outer mantle is 
called the Moho Discontinuity, in honor of A. Mohoro
vicic who discovered it in 1909. 

Figure 2 shows a hypothetical crustal structure in 
the transition between an ocean and a continent. 2 The 
Chukchi Rise and its connection to the Arctic Continen
tal Shelf may be supposed to look something like this. 
The goal of the Minnesota crustal program was to fill 
in the details of this model or to discard and find a more 
accurate one. 

Seismic refraction was chosen as the most practical 
method for the crustal study. In seismic refraction, an 
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explosion is set off at the surface, generating waves in 
the earth similar to acoustical waves. Various layers 
of the crust refract the waves, and send them back to 
the surface where they reappear tens or hundreds of 
miles from the source. Waves can be detected at the 
surface with an instrument called a "geophone" which 
is a mass-spring system with a magnetic motion pick-up. 
In the geophone a magnet is fixed to the case of the 
instrument, which in turn is buried in the ground. A 
spring mounted coil serves as the mass. Any seismic 
disturbance in the ground will cause a relative motion 
between the coil and magnet, generating an electric 
current which is amplified and recorded on an oscillo
graph to indicate the seismic wave arrivals. 

Seismic Refraction Predicts Depth 

Figure 3 shows how seismic refraction works. The 
crust is made up of several distinct layers, each more 
dense than the one above it. Since the velocity of 
acoustical type waves is directly proportional to the 
density of the medium in which it is traveling, the 
speed of a wave will change each time it crosses a dis
continuity between two layers. We know from optics 
that when a wave crosses an interface from a slow 
speed medium to one of higher speed, the wave is 
refracted away from the normal to the interface. 
Seismic waves are refracted in the same way. At 
each discontinuity in the crust a wave traveling down
ward will be refracted away from the normal, while 
one traveling upward will be refracted toward the 
normal. 

Some waves will hit each discontinuity at exactly its 
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Author Berglund at Point Barrow Station. 

critical angle and will travel along the discontinuity 
after refraction. These waves will propagate at the 
speed of the faster medium, but the portion of the 
wave which is above the discontinuity will tend to 
slow down. This sets up oscillating stresses, generating 
new waves which leave the discontinuity at the critical 
angle and eventually strike the surface where they may 
be detected with geophones.3 

Another important consideration is critical distance. 
For example, the dotted line in Fig. 3 shows the criti
cal distance tor the first discontinuity. A geophone 
placed at B will detect two wave arrivals; one from 
the wave which travels along the surface and one from 
the refracted wave which travels along discontinuity 1 
at the speed of the second layer. If B is less than the 
critical distance from the test explosion, the surface 
wave will arrive first. But beyond the critical distance, 
the refracted wave will overtake the surface wave and 
arrive first. There is a similar critical distance for each 
discontinuity, beyond which its wave will arrive at the 
surface before those of higher discontinuities. This is 
important in seismology because only the first wave 
may be timed with certainty. Later arrivals are more 
obscure. 

The various angles of refractions, critical angle, and 
propagation speeds are all functions of the densities of 
the layers. Thus if two quantities are measured, the dis
tance between explosion and geophone, and the travel 
time of the wave between the explosion and geophone, 
the depth of the refracting discontinuity may be calcu
lated. By studying records from geophones and shots in 
various locations, seismologists can determine the shape 
and composition, in addition to the depth, of any dis
continuity. 

With this background in seismology, let's carry out a 
crustal study of the Chukchi Rise. Suppose, for exam-
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pie, that we want to determine the depth and shape of 
of the Moho discontinuity. Fig. 2 shows the set-up 
for the test. The horizontal scale is compressed and 
the slope of the discontinuity is exaggerated. 

Since the water will provide a good coupling for 
energy transfer between the explosion and the ground, 
let's use a ship as a shooting station and put our record
ing station on the shore. To get as much information 
as possible from each shot, we'll spread several geo
phones out on a line, on the azimuth of the shooting 
vessel. Each geophone will be connected by cable to 
the recording station at one end of the spread, where 
all the arrivals will be recorded on a single oscillograph. 

Now we're ready to shoot. If we set off an explosion 
in the water near the ship, waves will travel down 
through the water and crust, and some of them will be 
refracted along the Moho discontinuity. This wave will 
generate new waves, each of which will start toward the 
surface at the critical angle. These waves are shown 
dotted in Fig. 2. If we now determine the travel time 
of the waves and the position of the shot, we can de
termine the depth and slope of the discontinuity. By 
varying the positions of the shot and geophones we can 
get the same information in other areas. Also, by moving 
the ship closer to the geophones, we can get first arrival 
from other discontinuities, and thus completely deter
mine the structure of the crust in this area. 

Field Station Built on Point Barrow 

This is what the Minnesota group set out to do last 
June. I was privileged to be a member of the group, 
building part of the electronic instrumentation and help
ing with a part of the field work. We did indeed build 
a field station on Point Barrow, and installed an instru
mentation system such as the one described above. 
However due to the shortness of the Arctic field season, 
the planned shooting program could not be carried out 
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Fig. 1. Cross-section shows the five general layers that 
comprise the earth. 
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this year, but will be continued next summer. 
\Ve intended to set up our equipment at the Arctic 

Research Laboratory in Alaska. This laboratory is a 
scientific station sponsored by the Office of Naval Re
search and operated by the University of Alaska. How
ever, we found this area to be too noisy for precise 
seismic work and decided to move out onto the Tundra 
and set up our equipment in the Skull Cliff area, abou~ 
25 miles Southwest of Barrow. We laid ten miles of 
geoph~ne cable on a North-South azimuth, in line with 
the Chukchi Rise. Eight geophones were spaced along 
the cable and were buried so that they rested on the 
permafrost layer, about 18 inches below the surface. 
The permafrost should provide excellent coupling be
tween the geophones and the earth motion. 

This is one of the longest continuous geophone 
spreads ever attempted in the Arctic, or perhaps any
where in the world. Previous technique has been to 
use several shorter spreads placed end to end, each 
with its own set of recording instruments. The ten
mile spread was built to cut down on the costs of 
recording instruments and to provide a more accurate 
correlation between the geophone readings. The line 
was installed and spliced together, geophones were in
stalled and the system proved to be a working reality 
by the end of the summer. 

Shots timed to the Millisecond 

Another problem which received considerable atten
tion was the timing of the shot. Modern standards 
for seismic work require a one millisecond accuracy in 
elapsed time measurement, and this we set as our goal. 
Timing was my main area of effort. I'm sorry to report 
that I personally had very little to do with the laying 
of the line; an effort which met with much greater 
success. 
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Fig. 2. Hypothetical C,rustal Structure in transition be
tween an ocean and a continent. 
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Fig. 3. Seismic refraction showing how the initial shock 
wave is affected by each di'scontinuity it passes through. 

Timing to a millisecond is a considerable problem 
under Arctic conditions. The usual technique is to set 
up a radio link between the shot and recording stations 
to pick up an electrical signal at the time of the shot 
and record it on the oscillograph with the geophone 
signals. However, for Moho refractions, this is unsatsis
factory. To get first arrivals from the Moho discontin
uity, the shot and geophones much be almost 200 miles 
apart, and we anticipated shots at distances of up to 
SOO miles. vVe couldn't count on solid radio contact at 
these distances. Thus, to avoid the possibility of a 
wasted shot, it was found necessary to use two chro
nometers; one at the shooting and one at the recording 
station, and to synchronize them to a millisecond under 
field conditions. Considerable progress was made to
ward the solution of these problems, but space doesn't 
permit a complete discussion lY~re. . 

It was naturally a disappointment to end the season 
without completing the program, but much more could 
hardly be expected in the short season. At least there 
was a great deal of satisfaction in actually placing the 
system in operation and finding that our ideas actually 
worked. 11any accomplishments were made, many of 
pioneering nature. The greatest progress was made in 
the area of reducing the high cost of seismic refraction, 
and simplifying the instrumentation. Work will continue 
during the winter on perfection of the instruments and 
techniques, and we expect to witness a great deal of 
seismic progress next season. [] 

Footnotes: 

1 B. Gutenber, Physics of the Earth's Interior; Aca
demic Press, New York, 1959, p. 17. 

2 Ibid., p. 64. 
3 M. B. Dobrin, Introduction to Geophysical Pros

pecting; McGraw-Hill Book Company, Inc.; New York, 
1952, p. 219. 
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Splitting atoms .. 0. under control 

Inside a nuclear reactor, atoms are split by nuclear "bullets" or neutrons flying at 5000 miles per 
hour. Vast amounts of energy are released. In many of today's reactors, the secret of controlling 
this chain reaction and putting it to work lies in a special form of carbon known as graphite. 
Graphite slows down the neutrons to a working speed and keeps them within the reactor core 
where they can split more atoms to generate useful heat. ~ And the hotter the better, because 
graphite grows even stronger at high temperatures! That's why graphite is also used inside rocket 
and missile engines to withstand the searing blast of burning fuels ... and on nose cones and other 
critical surfaces to protect against the intense heat caused by air friction. ~ Under the trademark 
NATIONAL, Union Carbide has been making carbon and graphite increasingly useful to industry 
for more than fifty years. It is only one example of how the people of Union Carbide are 
constantly striving for a better tomorrow. 

A HAND IN THINGS TO COME 

WRITE for booklet C-60 "The Exciting Universe of Union Carbide", which tells how research in the 
fields of carbons, chemicals, gases, metals, plastics and nuclear energy keeps bringing new wonders into your life. 
Union Carbide Corporation, 270 Park Avenue, New York 17, N.Y. In Canada, Union Carbide Canada Limited, Toronto. 
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Students and Industry Play 

I 
compiled by PROCTER AND GAMBLE 

18 

Harry A. Fischman~ senior in chemical engineering, and 
C. Douglas Youel~ senior in mechanical and industrial en
gineering, took part in Procter & Gamble's summer train
ing program and helped to further explore manufacturing 
management as a career through a unique business simu
lation exercise called MATRIX. Here is an account of 
their exjJerience. 

ummer job: plant manager, is not exactly the 
way the placement office announced Procter & 

Gamble's summer program, but if it did, it wouldn't be 
too far from wrong. 

Procter & Gamble has developed a week-long busi
ness game which gives selected science and engineer
ing students the chance to experience the problems of 
plant management firsthand. The game, called MATRIX 
for "management trial exercise," was developed by 
P&G in collaboration with Dean Lowell W. Herron 
of Clarkson College of Technology. 

MATRIX forms part of a summer training program 
in which the students spend about 10-12 weeks at a 
P&G plant. 

This past summer almost 100 students from about 
50 colleges and universities played MATRIX at 13 
Procter & Gamble plants in the U. S. and Canada. 
Harry and Doug participated at Procter & Gamble's 
Chicago and St. Louis plants along with students from 
several schools. 

Each participant actually manages a simulated P&G 
plant producing synthetic detergent granules and bulk 
oils-complete with 300 employees and a management 
staff of 45. The plant is similar to many in the chemical 
processing industry. 

Problems, Problems 
The trainees find themselves facing situations which 

cover the full range of problems coming within the 
responsibility of P&G plant managers. Problems con
fronting them involve production, quality control, cost 
control, scheduling, maintenance, safety, process im
provement, industrial engineering projects, management 
staffing and organization, employee relations and com
munity relations. 

The MATRIX plant management situation takes place 
during a special one-week exercise. Participants first 
are thoroughly briefed on their plant, its processes and 
its people. Then during play, to provide real-life pres
sure, each hour of the exercise represents one month. 
There are 15 in all. Thus three minutes is a "working 
day." Following play, participants discuss and criticize 
their strategies and decisions. 

To extend the realism of the situation, problems fac
ing the trainees are interrelated so that they affect 
later opportunities, problems, and decision alternatives. 

Problems come to the trainee the same way they 
would occur in normal plant routine-from the division 
manager (who supervises several plants), from mem
bers of the plant manager's staff, from correspondence 
outside the company, from employees. Problems reach 
him in the form of memoranda, photos, phone messages 
and product samples. Even a radio broadcast is simu
lated to bring him news that affects plant operations. 

Just as he is getting the feel of his new job he gets 
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hit with a raw material problem. His imaginary pro
duction planning manager reports that the tank car 
of raw material for Blue Premium (a detergent his 
plant manufactures) hasn't arrived, and that while a 
tracer has been sent on it, there is only enough on hand 
to last two days. Does the manager change his manu
facturing schedule to produce another product? Does 
he order another tank car? If he does, could it get 
there in time? 

From one problem to the next. A new plastic pre
mium packed with detergent frequently forms a hollow 
pocket resulting in short-weight packages. A detergent 
is coming through with color variations beyond quality 
control limits; is the cause the color itself, or humidity 
controls, or faulty mixing equipment? 

Not all problems are oriented to operations. One 
of three newly graduated engineers-all promising candi
dates-must be chosen for a management opening. An
other situation involves the disciplining of employees
both old timers and new people-caught playing cards 
on company time. 

Regular forms and figures, flow chart statistics, 
progress charts, production schedules, cost accounting 
data-are kept on hand to give the trainee a timely 
picture of the plant operation. 

per at ion 

D Delay 

0 Storage 

'\7 Inspection 

~ Transportation 

Many management decisions are made after studying 
charts u'sinq these 5 familiar s,ymbols which describe what 
is happening to a product at any instant. 

As the "months" of production continue, the trainee 
sees how his decisions have affected the operation of 
his plant and products. He receives monthly and 
quarterly performance ratings on product quality as well 
as an employee relations audit result. 

A cost figure-the cost to make each case of the 
product-is filed monthly for each manager. The box 
scores are compared with other plant managers so each 
can see how he compares with other managers in simi
lar situations. 

Winding up the schedule, each manager outlines his 
accomplishments, areas for improvement and plans and 
goals for the coming year. 

After the session as plant manager has been com
pleted, the trainees pool their experiences, discuss their 
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decisions and compare the reasoning behind each de
cision, under the guidance of experienced P&G mana
gers. 

Through these sessions each trainee is able to express 
his own point of view and to see that of others who 
handled a similar situation in a different manner. Each 
manager sees his experience and that of the other 
managers in a light which gives a broader and bett;~r 
defined range of responsibilities in manufacturing man
agement. 

Each player receives comparative scores for his own 
information in individual areas; e.g., cost control, qual
ity control, employee relations-providing a rating of 
performance effectiveness and increasing the element of 
competition which gives more meaning to the total ex
perience. There is, however, no over-all score for each 
trainee, and the game is not used by Procter & Gamble 
as a selection device. 

Since the problems are based on actual situations 
which have been experienced by P&G plant managers,. 
the trainee gets: 
@ a realistic, simulated experience in plant management 

which he could receive in no other way; 
0 exposure to the highly complex and challenging na

ture of a plant manager's responsibilities; 
@ an understanding of the P&G management philosophy 

which gives the manager full responsibility for his 
operation; 

@ a knowledge of P&G organization and operations. 

Introduction to Management 

MATRIX offers the student a broad, well-based look 
at management as a career possibility. It presents manu
facturing problems on a functional level, giving the 
trainee the opportunity of dealing with all factors to 
be considered and requiring action in each separate 
responsibility area. 

For the major part of the summer the students receive 
various project assignments that provide experience in 
solving technical and production problems. This train
ing is geared largely to work regularly carried out by 
department managers (e.g., for the department which 
makes detergent granules) and group managers, who 
supervise several departments. Trainees work on such 
projects as developing a method for producing a special 
premium pack; for example, designing necessary jigs 
and equipment, determining ideal size for the crew,. 
writing job descriptions, and training operating person
nel. Another project is developing better methods of 
controlling viscosity of a liquid product. 

MATRIX proved to be a high point of the summer's 
activity, rounding out the over-all picture of production 
management. Most of the trainees were surprised at 
the plant manager's extensive responsibilities and 
learned what was in store for them should they 
enter manufacturing. Almost all said the experience 
helped them in making career plans. A few decided: 
plant management was not for them. But a large ma-
jority agreed with one trainee who commented that he· 
" ... was headed for engineering work, but if this is a 
sample of management then management is for me." [] 
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deep sea vehicle 
The drawing shown below is an artist's conception of 

«Deepstar," a self-propelled deep sea research vehicle 
being built by Westinghouse in cooperation with its de
signer, Captain Jacques-Yves Cousteau, world famous 
French undersea pioneer. 

The "Deepstar" will enable scientists to move about 
in safety at a depth of 12,000 feet, and, using the re
motely controlled mechanical arms, collect samples from 
the bottom, implant special oceanographic instruments, 
make geophysical measurements, test sonar equipment 
for anti-submarine warfare, make pipeline and cable 
surveys, and to do other useful work. 

It will be basically spherical in shape and will weigh 
about seven tons. At a depth of 12,000 feet, pressure on 
the hull will be nearly three tons per square inch. To 

be made of high grade steel about 13~ inches thick, the 
sphere will be six feet in diameter and have two plexi
glass windows. 

Most of the equipment for propulsion, lighting, bal
ancing, collection of samples, and photography will be 

· contained. in .or attached to a hydrodynamically shaped 
surface covering the sphere. 

The crew of the vehicle will consist of an observer and 
a "pilot," who will be in a prone position, and a "co
pilot." The seat in which the co-pilot will operate will 
tilt over a range of 90 degrees for the dive. 

To make the most of the "Deepstar's" 24-hour maxi
mum allowable time beneath the surface, the craft will 
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descend and rise in a vertical attitude. Its speed both 
vertically and across the ocean floor will be about 33~ 
miles per hour. Propulsion will be provided by two 
shaftless propellers which are integral parts of special 
electric motors. Batteries will provide the power. Vary
ing the speed of either propeller motor will enable the 
craft to turn in one direction or the other. 

In operation, the "Deepstar" will be neutrally buoyant. 
Changes in its attitude in the water will be accomplished 
by means of pumping mercury from one tank to another. 
Pumping the mercury into a forward tank will cause the 
vehicle to head down. Reversing the process will point 
it "up hill," thus enabling the vehicle to move over 
obstacles on the ocean floor. If the pilot wants to reach 
the surface quickly for any reason, he can release weights 
or equipment to give him positive buoyancy. 

In addition to the releasable weights for quick ascent, 
safety equipment will include smoke flares, light flares, 
sonar and radio gear. 

Bange of the vehicle will be about 20 nautical miles. 
In operation, it will be handled by a "mother ship" that 
will take it to the point of departure for its dive. 

solar telescope 
A 50-ton instrument, called the heliostat or mirror 

mount, for the world's largest solar telescope at Kitt Peak 
National Observatory in Arizona, has been completed. 

It will form the top of the giant sun telescope, heading 
a 500-foot inclined shaft above and below ground. The 
heliostat's 80-inch mirror will track the sun all day, every 
day of the year, rotating at the earth's rotational speed. 
It will be rotated on its axis by delicate clockwork con
trolled by light-sensitive devices. The heliostat will 
bounce the sun's image down the inclined shaft to a 
smaller mirror 480 feet away, then upward 280 feet to 
a third mirror, and from there 20 feet into an under
ground observation room where the image will be photo
graphed or directed to spectroscopic devices. 

The solar telescope will be capable of photographing 
500-mile areas on the sun 93 million miles away. There
fore, to be precise the heliostat can't move as much as 
1/1000 of an inch in a 25-mile wind. 

The new telescope will form an image of the sun 
larger, and in greater detail, than is possible with any 
other instrument. on earth. This will permit scientists to 
conduct spectrographic analyses of the sun's surface that 
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will contribute valuable information to atomic research, 
meteorology and communications. The telescope may 
also make it possible to learn how the sun and stars 
formed and precisely where the sun fits into the life span 
of a star. 

The heliostat will be retractable and kept beneath a 
cover at night or in stormy weather. The second mirror 
may be rolled up and down the inclined shaft for various 
configurations desired. 

flexible glass 

The useful strength of glass has always been a small 
fraction of the theoretical. 

The reason lies in the fact that contact with hard sur
faces produces surface scratches in glass. These become 
sites of highly concentrated stress when the surface is 

put into tension. Since the glass does not flow to relieve 
local stress, a relatively low over-all tension is sufficient 
to extend a scratch into a major crack. To remedy this 
.coating, annealing, and tempering glass was tried with 
limited success. 

The new approach to strengthening glass products is, 
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essentially, tempering by chemical treatments. But with 
the big difference that the system is free of the heat-flow 
problems and, therefore, the thickness and shape limita .. 
tions of tempering. These techniques also can produce 
much higher compressive stresses. 

This process called Chemcor by Corning Glass Works 
includes in the over-all process involve formation of 
transparent polycrystalline layers within the surface of 
glasses. The crystallized skin, which is grown at high 
temperature, has a negative thermal expansion and thus 
expands as it cools. The shrinking of the internal glass 
induces an extremely high compression skin, resulting 
in strength much greater than produced by tempering. 

One of the new Chemcor approaches employs sur
face nucleated crystallization of a lithia-alumina-silica 
glass. Another begins with a soda-alumina-titania-silica 
glass, replaces the sodium ions in the surface with lithium 
ions by immersion in a high-temperature molten lithium 
sulfate bath. The result is titania-nucleated crystalliza
tion of eucryptite crystals at the surface of the glass. 

the pedipulator 

General Electric is undertaking a study which may 
lead to the building of a manned walking vehicle, in
tended to replace wheeled or tracked carriers under 
certain conditions. 

Designed primarily for off-the-road locomotion, it 
would have legs 12 feet long. With the human oper
ator inside, it would be able to walk at 35 miles an 
hour and pick itself up if it fell down. Agility and 
power over rough terrain, not speed, are its main design 
goals. 

The walking vehicle is one of a series of applications 
envisioned for a new concept of man and machine, in 
which the human operator is coupled directly to the 
machine he operates. It would literally lengthen and 
strengthen the arms and legs of its operator by amplify
ing almost exactly every motion of his extremities. The 
operator, suspended in the cab of the vehicle would sim
ply walk in normal fashion, move his arms, hands and 
fingers in the normal way, and the machine would lit
erally duplicate these motions. These machines might 
be known as CAMs-"cybernetic anthropomorphous ma
chines"-in effect, machines like men. 

The unit would be used primarily to furnish access 
to locations which may be inaccessible for wheeled or 
tracked vehicles and provide a means of carrying out 
such tasks as transportation of men and supplies, or 
possibly fire-fighting or rescue work. 

The walking vehicle is one of a series of applications 
envisioned for this new concept of machines which 
would follow operator movements exactly and permit 
the operator to move in the most natural way. By elim
inating conventional control levers, knobs, etc., which 
bear little direct relationship to machine response, the 
operator could concentrate on the task, not the machine. 
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by CHARLES ANDERSON, CE '64 

Dr. Perry L. Blackshear, Jr., Professor of Mechanical 
Engineering, recalls the moment when his first technical 
paper was read and well received as his greatest pro
fessional experience. The paper described a technique 
which made it possible to measure temperatures inside 
the combustion chamber of turbo-jet engines. 

Dr. Blackshear, who has been on the University of 
Minnesota faculty since 1957 says his interests have al
ways been in experimentation and research. Currently 
he explodes his spare time energy as a member of the 
American Rocket Society and the Combustion Institute. 

The study of the thermal decay of organic material 
exposed to high temperature, is his present research 
project. These tests are related to the rate of destruction 
of structures due to initial radiation and subsequent fire 
from a nuclear attack. Dr. Blackshear is concerned with 
another interesting research project being conducted 
jointly with the Museum of Natural History. The mu
seum has requested that his department develop a 
means of supplying energy to charge a portable battery 
for sending electrical impulses from animals in their 
natural habitat. 

Dr. Blackshear was the Fulbright Senior Lecturer in 
the summer of 1962 at the Technische Hochschule, 
Stuttgart, Germany. Away from research, he enjoys the 
pastimes of sailing, squash, and music. 

DR. MILES S. KERSTEN 
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DR. PERRY L. BLACKSHEAR, JR. 

Russia's camera shot of the "dark" side of the moon 
and Premier Nikita Khrushchev's visit to the United 
States established a more friendly relationship between 
the two countries during the fall of 1959. At this time, 
Doctor Miles S. Kersten, Professor and Head of the Soils 
Division in the Department of Civil Engineering, headed 
a delegation of soils mechanic engineers on a three-week 
trip to Russia. As guests of various Russian civil engi
neering societies, Doctor Kersten and his delegation ob
served much of Russian development in soils engineering. 

Doctor Kersten received his degree in Civil Engineer
ing from the University of Minnesota in 1934 and joined 
the teaching staff in 1937. His chief research concern 
has been frost problems in soils and highways. This re
search has contributed greatly to the understanding and 
control of frost heaves in highways and airfields. 

Doctor Kersten's other notable activities include 
Chairman of The Department of Soils, Geology, and 
Foundations of the Highway Research Board; soils engi
neering consultant; faculty member in charge of the five
week surveying Summer Camp at Grand Rapids; faculty 
advisor to Theta Tau Engineering Fraternity and Chi 
Epsilon, Honorary Civil Engineering Fraternity; and the 
University's St. Patrick of 19341 
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Make an appointment to talk with our 

interviewer when he visits your campus, 

or for additional information write: 

MR. C. D. LoNGSHORE, Supervisor 

-Salaried Employment: 

~LCO RADIO DIVISION OF GENERAL MOTORS 

KoKoMo, INDIANA An equal opportunity employer 
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AT PRATT & WHITNEY AIRCRAFT ..... 

SPECIAliSTS IN POWER .•• POWER FOR PROPUlSION-POWER FOR AUXIliARY SYSTEMS. 
CURRENT UTiliZATIONS INClUDE AIRCRAFT, MISSilES, SPACE VEHIClES, MARINE AND INDUSTRIAl 
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The glamour and excitement of space age programs often obscure a fundamental fact. It is simply 

that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 
leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to healthy progress. In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and industrial 
power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodynamics ... thermionic and thermo

electric conversions ... hypersonic propulsion ... fuel cells and nuclear power. 

If you have interests in common with us, if you look to the future but desire to take a down-to-earth 
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL o CHEMICAL and 

NUCLEAR ENGINEERING e PHYSICS e CHEMISTRY e METAllURGY • CERAMICS • MATHEMATICS e ENGI· 
NEERING SCIENCE or APPliED MECHANICS. The field still broadens. The challenge grows greater. And a future of 
recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 
consult your college placement officer or write to Mr. William L. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORf?, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 

MINNESOTA TECHNOLOG 

An Equal Opportunity Employer 
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I 

A little boy talking to his mother of 
his recent trip to the circus: "There 
were tigers and tigresses, monkeys 
and monkeyesses, elephants and ele
phantesses, and bears." 

Active: "Gee, but I'm thirsty." 
Pledge: "\iVait a minute, I'll get you 

some water." 
Active: "I said I'm thirsty, not 

dirty." 

Not only is it proper to hold an 
engineers hand in the dark, but it is 
usually necessary. 

® ® ® 

Sign in a local shop: "Our Lingerie 
is the Finest. Smart Women Wear 
Nothing Else." 

Her dainty foot brushed a potted 
plant, upsetting it. She looked at the 
spilled dirt gravely, then raised her 
childlike eyes to the sedate face of 
the minister and said,· "That's a hell 
of a place to put a lily." 

Fred: "May I take you home?" 
Inga: "Sure. Where do you live?" 

As they say in Mechanics: "Every 
couple has its moment." 

Progress is so great these days that 
the liberal artist who says it can't be 
done is generally interrupted by an 
engineer doing it. 

The girl greeted her boy friend 
with, "Notice anything different about 

?" me. 
"New dress?" 
"No." 
"New shoes?" 
"No, something else." 
"I give up." 
'Tm wearing a gas mask" 

"Did you see the donkey fall on 
Hennepin Avenue yesterday and 
break his leg?" 

"Did they blame the driver?" 
"No. They said it was the asphalt." 
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In 1905 when girls did swim 
They dressed like Mother Hubbard, 
But now they have a different whim
They dress more like her cupboard. 

And then there was the pious old 
lady who was shocked because men 
and women at the state university use 
the same curriculum. 

The cannibal king looked at the 
beautiful young woman and at the 
big cooking kettle under which a fire 
was being made ready. He turned to 
one of his tribe and said: "Boys, I 
believe I'll have breakfast in bed." 

Question on a job application: 
"Are you a natural born citizen?" 

Answer: "No, Caesarean." 

"You say he kissed you only once 
last night? vVhat was the matter?" 

"Nobody intenupted us!" 

Kindly man: "Are you a good little 
boy?" 

Impish boy: "Nope, I'm the kind 
of boy my rna doesn't want 1ne to 
play with." 

Cowboy: "Aren't you putting your 
saddle on backwards, sir?" 

Dude: "That's all you know about 
it, smarty. You don't even know 
which way I'm going." 

Scientist: "What well developed 
arms you have!" 

Cute Coed: "Yes, I play tennis." 
Scientist: ''You ride horseback, too, 

don't you?" 

"Folks," said the minister, "the 
subject of my sermon dis even' is liars. 
How many in the congregation has 
read the 69th chapter of Saint Mat
thew?" Nearly every hand in the con
gregation was raised. 

"Dat's right," said the reverend. 
"You is de folks I want to preach to. 
Dere ain't no 69th chapter of Mat
thew." 

Two young men were sitting at a 
lunch counter in an airport. One 
commented to the other, "You must 
be from the U. of M ." The other re
plied, "Yes! How did you know?" 

The first answered, "Why, because 
you are neat, well dressed, and you 
are a sharp guy." Nothing was said 
for about five minutes. Then the U. 
of M. student said, "Say, you must be 
from the University of Wisconsin." 
The student answered, "Yeah, I am! 
How did you know?" The U. of M. 
student answered truthfully, "I saw 
your class ring as you picked your 
nose." o o e 

Little Johnny wrote on the black
board, "Johnny is a passionate little 
devil." The teacher reprimanded him 
severely and told him to stay after 
school for an hour. 

When Johnny got out that night, all 
of his friends were waiting to hear 
what punishment he received. 

"What did she do to you?" asked 
one little boy. 

"Well, I ain't saying, but it pays to 
advertise." 

Visitor: What's the name of this 
school? 

Student: Sorry, I'm just a football 
player here. 

In the Fourteenth Century there 
was a king who liked very much to 
hunt wild game. This selfish ruler 
wanted all the wild game for himself, 
so he issued a proclamation that made 
hunting a crime, punishable by death. 
The ppdr starving peasants soon got 
tired''~~¥ this set-up so they kicked him 
out of office. And so, this became the 
first instance on record where the 
reign was called on account of the 
game. 

Overheard on the Mall: "If I told 
you that you had a good figure would 
you hold it against me?" 

liD liD 0 

I'm sorry, Miss Smith, but it would 
never have happened if you hadn't 
walked between me and the spitoon. 

0 liD ® 

A sharp rap on the door startled the 
two lovers. 

"Quick, it's my housemother," ex
claimed the frightened co-ed. "Jump 
out the window." 

"But we're on the thirteenth floor," 
the junior ME gasped. 

"Jump," cried the co-ed. "This is 
no time to be superstitious." 
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Garrett's Life Support System Sustains 
America's First Orbital Astronaut 

Garrett has provided the environmental system 
vital to the space flights of the NASA-McDonnell 
Project Mercury capsule. This 89 lb system 
controls gaseous composition, temperature and 
pressure within the capsule for both suborbital 
and orbital flight. 

The system automatically maintains an oxygen 
atmosphere within a specified pressure range in 
suit and cabin circuits during all phases of flight. 
It also removes carbon dioxide, water and solid 
particles from the oxygen, and controls the 

temperature and humidity to comfortable levels 
within the pressure suit. In addition, the system 
cools electronic equipment within the capsule. 

Garrett also designs, develops and rnanufac~ 
tures many other major systems and components 
for aircraft, space and industry. 

For further information about other interesting 
projects and career opportunities with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los 
Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9, 

California .. Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service o Garrett Supply • Air Cruisers o AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A ... Garrett (Japan) Limited 
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From the Archives of ... 

edited by EDWARD PEITSO, Aero '67 

For the coming quarter
Slide Rule Rules 

1. Always carry your slide rule 
with you. This informs the layman 
that you are a true engineer with 
constructive intent. 

2. Always sit in the front row, 
and if the professor has any calcula
tions, be the first one to take out 
your slide rule and "slip it off." This 
will show the professor that you are 
an eager, intelligent observer and not 
to be trifled with. 

3. Pay no attention to the instruc
tion booklet which comes with your 
slide rule-this is merely an advertis
ing medium. You are bound to make 
a certain amount of mistakes before 
you learn to use your slide rule any
way. 

4. Don't bother about the slide ad
justments on your "slipsticks" -the er
rors will compensate for themselves. 

5. If you are in doubt about the 
accuracy of your calculations in your 
quiz, just write in "slide rule accu
racy" by the solution. When the pro
fessor sees this he will immediately 
make allowance for your inaccuracy. 

6. Sit on your slide rule whenever 
possible. For working out calcula
tions on curves, a curved slide rule 
is best. 

April, 1943 

Do you talk a good game of 
bridge? Some talk a good game of 
football. One weekly mirthquaker 
shows up at the games with a hip 
pocket full of fun and good cheer. 
At the Homecoming game when Min
nesota was within their opponents' 
15-yard line and were penalized 15 
yards, he piped up in a cracking 
voice, "Thash fine boysh. It'll look 
all the more spectacular from there. 
Just a little line plunge now."-nat
urally with only 25 yards to go and 
fourth down. And such a pushover 
as Northwestern, too. 

November, 1932 
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vVhoever stopped to wonder what a 

lecturer's sentence thinks about? It 
probably goes something like this. 
Herr Doctor mutters, "The average 
sex life of the female bumble bee-." 
Now take a row-any row-of stu
dents-if you can find any single row 
of them where they're all awake. 
Examine student number one. He's 
sticking a wad of gum under the 
seat. Manages to write down in his 
notes, "The average sex life" -and 
then stops. 

Person number two is slumping 
down behind the fellow in front of 
him, hoping to grab a nap when the 
prof can't see him. He looks at num
ber one's notes and copies a few 
words. Number three is hying to 
make a date with the girl behind him. 
Finally he copies a few words from 
number two. By this time the prof 
has gotten much farther along. Mean
while - - -

Meanwhile what about our poor lit
tle sentence? Just imagine what it 
would feel like to be transferred from 
notebook to notebook. Or can you 
imagine it? 

Now let's take down our hair and 
have a good c1y-or a shampoo. 

February, 1933 

According to a ruling made many 
years ago, the sale of food products of 
any sort is prohibited in the engineer
ing colleges. This ruling, made pri
marily to keep cigarette and candy 
sales out of the college buildings, has 
been interpreted recently in such a 
way that a milk driver selling milk 
to engineering students has been 
driven off the campus. 

The sale of milk to engineering stu
dents can be considered a real serv
ice, for a surprisingly large number 
of us are now bringing our noon 
lunches from home. In fact, for many 
of us our only lunch is a pint of milk. 

With every engineering student and 

the majority of the faculty of the 
engineering colleges favoring milk 
sales, the department of Building and 
Grounds and the administration have 
seen fit to prohibit the sale of milk. 
Surely the question of bringing com
mercialism to our schools is absurd 
when every engineering student con
siders the sale of milk a real service, 
and when commercialism in other 
forms is in evidence daily in our cam
pus buildings. vVithout this service 
students have to walk two blocks to 
the nearest store, carrying their bot
tles with them, in order to get their 
milk. Many have not the time to do 
this, and therefore must go without. 

Raising of this ban will be grate
fully received as a recognition of the 
students' needs. 

March, 1933 

Health Service has not as yet re
leased statistics on the number of 
killed, wounded, and injured result
ing from registration, but we are sure 
that if they are released they will be 
quite astounding. Perhaps the pres
ent system of registration, which con
sists of packing three hundred in a 
room which normally holds about 
forty along with twenty or thirty 
drawing tables, is part of the univer
sity's compulsory physical education 
training. It would seem that anyone 
who could go through registration 
and live would certainly qualify as a 
commando. We would suggest that 
with the present shortage of engi
neers it might be better to conserve 
those tlmt we do have by providing 
more space and faculty men to aid in 
registration. 

January, 1943· 

Question of the week: What would 
be the speed of lightning if it didn't 
have to zig-zag? 

April, 194 3· 
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Having an odor strongly resem
bling linoleum but a taste resembling 
hazel nuts, flaxseed cake may yet 
·come into its own as a breakfast ce
real if the reactions of a group of 
embryo chemical engineers attending 
the last regular meeting of the Amer
ican Institute of Chemical Engineers 
is any criterion. The flaxseed cake was 
a part of a display of flax products 
brought before the Institute by Mr. 
J. E. Tyndall of the Minnesota Lin
seed Oil Company of Minneapolis as 
a part of his illustrated lecture on 
«The Linseed Oil Industry." Mr. Tyn
dall sketched the economic side of 
the industry and then concerned him
self chiefly with the chemical aspects 
of linseed oil production. The essen
tials of seed cleaning, oil extraction, 
and refining were presented along 
with the chemical nature of the oil. 
The lecture was augmented by a mo
tion picture entitled "The Manufac
ture of Linseed Oil" which carried 
the audience through a modern lin
seed oil plant and showed each pro
cess. 

On Wednesday evening, January 
25th, the Institute was shown an all
talking film on the manufacture of 
glass presented through the courtesy 
of the Libby-Owens glass company. 
The picture consisting of two parts 
revealed methods of fabricating win
dow, plate, and safety glass in two 
of the plants of the Libby-Owens 
company. 

February, 1933 

A.S.M.E. now means Alvin Society 
for Male Entertainment. 

December, 1942 

Splinters ... 
The little boy wanted $100 so bad

ly he decided to pray for it. He 
prayed several weeks with no results. 
So he wrote God. The post office 
finally forwarded the letter to the 
White House. The President chuckled 
and ordered $5 sent to the boy. The 
lad, delighted that his prayers had 
been answered, in part at least, wrote 
a thank-you note to God but added 
this P.S.: "I notice you routed my 
letter through Washington and as 
usual the bureaucrats deducted 95 
per cent." 
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In this period of depression, many 
engineers, as well as other profes
sional men, are partially or wholly 
unemployed so that they have con
siderable leisure time. It is important 
that they take advantage of this con
dition to engage in systematic read
ing and study, both in return of in
dustrial activitiy, and to broaden their 
cultural horizons. 

This postgraduate work may or 
may not be directed towards an ad
vanced degree such as the Master's 
degree or the professional engineer 
degree. If necessary funds are avail
able to provide for graduate work in 
residence at an engineering school, 
this is a favorable opportunity for 
working towards a Master's degree. 
If, on the other hand, it is not con
venient to attend the University ow
ing to residence at a distance, it is 
still possible for our alumni to pur
sue graduate study in absentia to
wards the professional engineer de
gree from the University of Minne
sota, the only expense being the tui
tion and other fees amounting to 
about 75 dollars which covers the 
equivalent of one year's study esti
mated at 1500 actual hours, although 
it may extend over one year. 

Dean Leland, April, 1933 

The Coffman Union has chalked up 
another distinctive first. It is about 
the only place in town where you 
can pay sixteen cents for a package 
of cigarettes and still not get any 
matches. We suppose that it is al
right for the students to pay for the 
Union, but as one of the boys that we 
talked to put it, "Why in hell do they 
have to pay for the thing in the years 

And in conclusion, my dear fellow 
citizens, I will give you a practical 
demonstration of the evils of the 
Demon Hum. I have two glasses here 
on the table; one is filled with water 
and the other with whiskey. I will 
now place an angle worm in the glass 
of water; see how it lives, squirms, 
vibrates with the very spark of life. 
Now I will place a worm in the glass 
of whiskey; see how it curls up, 
writhes in agony, and then dies. 
Now young man, what moral do you 
get from this story? 

"If you drink whiskey you'll never 
get worms." 

that I'm here?" Maybe they're trying 
to protect the health of the students 
by making it too expensive for them 
to smoke. 

December, 1942 

Six years ago the photoelectric cells 
were scientific curiosities; three years 
ago these tiny tubes were used in 
television experimental sets; but to
day there is not an industry in which 
uses cannot be found for these 
tiny light sensitive tubes. Perhaps 
the most remarkable of the newer 
uses for photoelectric cells is in the 
printing and engraving industry. It 
was just two months ago that vValter 
Hewey demonstrated his photoelec
tric engraver, an ingenious machine 
which can make half-tone engravings 
of the kind used in this magazine in a 
few minutes without using an acid, 
and which can put out three color 
plates within a half hour instead 
of the usual thirty heretofore re
quired. 

Everywhere photoelectric cells are 
being used for automatic control and 
for safety apparatus. Accurate match
es of color of inks and papers are now 
possible; transmission of photographs 
is being done daily over wire and 
radio; illumination engineers every
where are turning to photo-cells to 
solve their problems-in fact every 
successful engineer of tomorrow will 
have to be well acquainted with this 
new field of electronics. 

December, 1932 

One nice thing about this cold 
weather-there aren't any skeeters to 
bother us. 

February, 1933 

The new recruit didn't salute the 
colonel. "Do you realize who I am?" 
asked the officer, "I run this entire 
camp. I'm in charge of twenty-five 
thousand soldiers." 

"You got a good job." said the pri
vate, "don't louse it up." 

Her lips quivered as they ap
proached his. His whole frame 
trembled as he looked into her eyes. 
Her chin vibrated and his body shud
dered as they embraced each other. 

The moral of this is: Never kiss a 
girl in a jeep with the engine running. 
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by LAURENCE J. NIMMERFROH, EE '67 

Yes, that rumor in the Daily was true! Thomas R. 
Andresen, ME'64, actually found the valuable 'Log 
treasure and exchanged it at the 'Log office for the tidy 
sum of $70.13 on November 15. Using last month's 
hidden clue, the first letter of every paragraph ( M-A
L-L), and the words "wide open," which were not a 
clue, he deducted, with the aid of the listed clues, that 
the treasure was hidden on the Ford Hall footbridge. 
To his good fortune, he was correct, and was allowed 
to keep his 'Log treasure as a souvenir. 

Don't cry yet, however, as the MINNESOTA TECHNOLOG 
will sponsor another treasure hunt, starting today, De
cember 4, 1962. The prize offered will be $50.00, sub
ject to deductions and· penalties as set forth in the con
test rules. There will be four clues each month, three 
listed and one hidden in the editorial content of this 
page. 

The new treasure is a replica of the original and will 
be in its hiding place every day. After finals, however, 
assuming there is snow on the ground, it will be off to 
the slopes for some skiing. So as not to inconvenience 
skiers, the treasure will not be in its hiding place during 
Christmas vacation. When you're deciding where to 
go skiing, remember that Minnesota's got some steep 
hills. 

As before, "Any evidence of digging or defacing of 
property will result in cancellation of the treasure hunt 
and the treasure is not near new construction and it is 
not in any hazardous place." 

HYD·RAULIC MINING . 
(Continued from Page 11) 

with as high as 50% solids. The line transports 1100 
t.p.d. of 100% -4 mesh, 95% -8 mesh particles at a cost 
of 1.39 cents per ton mile. Little preparation is needed 
to prepare the slurry since the water is mixed with the 
particles during hydraulic mining operations. Crushing 
and screening is necessary to insure proper particle size 
in the pipeline. 

The pipeline runs through some of the roughest coun
try in the West. It rises as high as 8,500 ft. above sea 
level and crosses two large canyons. The pipe is buried 
3}~ ft. in the ground and crosses the canyons on suspen
sion bridges. The entire pipeline is kept on a reason
ably flat slope except where it crosses Colorado's Baxter 
Pass. Here, slopes reach 21°. 

Six months of testing was required to arrive at the 
final design of the pipeline. Particle size was a major 
factor. The pumps could handle }4 inch material but re
sults were greatly improved when ground to 95% -8 
mesh. The smaller particles also decreased degradation, 
and made dewatering and maintaining of the slurry 
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If you have any question about the treasure hunt or 
its rules, stop by the TECHNOLOG office and ask one of 
the staff members. Foresters may pick up a pass to the 
IT complex at EE31 any night between ten o'clock and 
midnight. 

I. See photo on page 30, November T echnolog. 

2. "Traffic" is heavy. 

3. Within easy reach. 

CONTEST {(UlES 
1. All full-time students and faculty of the University of Min

nesota (Minneapolis and St. Paul) are eligible; except for 
members of the Minnesota Technolog Board and Staff. 

2. If found, the treasure must be turned in to the 'Log office 
within five days or no prize will be awarded. 

3. Any evidence of intentional defacing of the treasure will 
automatically terminate the contest with no prizes awarded. 

4. The total amount of the prize will be decreased by 50 cents 
a day starting with December 4, 1962. 

5. The value of the prize awarded will be decreased by 5% for 
each uncounted or extra drilled hole reported by the winner. 

6. A 5% bonus will be paid if the winner is an I.T. faculty 
member and a 10% bonus if the winner is an I.T. student. 

7. All decisions by the judges will be final. 

easier. A uniform slurry is provided by the use of 
200,000 gallon feed tanks at Bonanza. 

At Georgetown the slurry for the pipeline is prepared 
by mixing -14 mesh coal with sufficient water to make 
a slurry of 60% coal and 40% water. 

The slurry in its final form is then pumped to slurry 
tanks and thence to the suction of the pumps of the in
itial pumping station. 

Three pumping stations are used along the pipeline. 
At each of the two booster stations, reservoirs are pro
vided to supply emergency water or to dump the slurry 
in an emergency. Wells are used as a water source. 

The pipeline is 1014 inches O.D. steel pipe with welded 
joints. The wall thickness varies with the pressure in the 
line, but does not exceed .7". The pipeline is buried 
under the frost line some 4-5 ft. below the surface. The 
maximum inclination is 10°, preventing the coal from 
rolling back. The coal travels at 31~ m.p.h. and takes 32-
hrs. from terminal to terminal. 

If the flow is stopped the coal settles somewhat, but 
does not compact. When the pumps are restarted, the 
increased velocity, due to flow constriction, picks up the 

(Continued on Page 41) 
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ATOMIC 
INTERNSHIPS 

• • • 1963-1964 

• MANAGEMENT 

e TECHNICAL 

e HEALTH PHYSICS 

e NUCLEAR 
ENGINEERING 

The Atomic Energy Commission offers men ana 1 

women with B.S. or M.S. degrees in nearly all 
scientific and engineering disciplines outstanding 
training programs designed to encourage profes .. 
sional development and to meet individual care~r 
obiectives. 

e CONSTRUCTION 
ENGINEERING 

e ·ATTORNEY 

e PATENT ATTORNEY 

All qualified applicants are considered 
for employment without regard to 
race, creed, sex, color, or national 

For complete information on AEC Training Programs-consult the brochure 
"A Career in the Atomic Energy Commission" at your placement office or 

DIRECTOR OF PERSONNEL 
USAEC-9800 S. Cass Ave. 
ARGONNE, ILLINOIS 

November Answers 
1. Since the Ambrosian number system has the 

base 17, the maximum volume is 358.4 liters. 
2. The divisor is 124 and the quotient is 80809. 
3. A = 2, C = 6, N = 1, 0 = 3, T = 7. 
4. 59. 
5. Let A, B, C, and D be the containers in or

der of decreasing size. One solution is as 
follows: Pour 5 oz. from A into D. Pour con
tents of D into B. Repeat. Pour 11 oz. from 
A into C. Pour 3 oz. of C into B. Pour 5 
oz. of B into D. Your contents of D into A. 

CORRECTION: An E. E. professor noticed that 
the six matches in problem 7 of the October 
Teasers could be arranged to form the larger 

number ( L L ) 

L 

CONTEST RULES 
For solutions of the Brain Teasers five prizes will be offered, 

one of $4.00 cash and five more of $1.00 each. The first 
prize will be awarded to the first LT. student who submits 
the correct answers to all of the Brain Teasers. The dollar 
prizes will be awarded to the first student in each class who 
correctly solves the greatest number of Brain Teasers. 

Awards will be based on accuracy and promptness of reply 
as well as clarity and logic of solution. 

All undergrads in I.T. are eligible to compete except mem
bers of the Minnesota Technolog staff and the Technolog 
Board. 

All entries must include the entrant's name, telephone 
number, file number, and class in LT. (1st, 2nd, 3rd, 4th, 5th). 
Submit all entries to the Minnesota T echnolog, Room 2, 
Mechanical Engineering. Contest closes ten days after the first 
day of issue. 

MINNESOTA TECHNOLOG 

write to ..... 

The Fire Research Center, with its huge fur .. 
nates, is fust one of the important modern 
facilities at the $10,000,000 Research and 
Development Laboratories of the Portland 
Cement Association. 
Supported by more than 75 progressive (and 
competing) member cement companies, PCA 
research provides America's engineers with 
scientific data and design information that en
ables them to design and build concrete struc
tures of even greater safety, endurance and 
econG>my. Research results are freely given 
through PCA~s nationwide district offices. 

PORTLAND CEMENT ASSOCIATION 
1490 Northwestern Bank Bldg., Minneapolis 2, Minn. 

A national organization to improve and extend the uses 
of portland cement and concrete 
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If your field is The fast-moving, 

PHYSICAL-
fast-growing business 

to talk to is . .. 

SCIENCE, THE BELL 
ENGINEERING, TELEPHONE 
ATHE ICS SYSTE 

J 15,. 1 .. 17 1 
when the Bell System Recruiting Team will be here 

The Placement Office is now making appointments for in
terviews with representatives from the following companies: 

AMERICAN TElEPHONE AND TElEGRAPH COM
PANY-Long Lines Department-builds, operates 
and maintains the world's largest communications 
network 

NORTHWESTERN BEll TElEPHONE COMPANY
an operating company of the nationwide Bell Sys
tem-and your representative for all other Bell 
Telephone Companies 

BEll TElEPHONE lABORATORIES-world center 
of communications research and development 

WESTERN ElECTRIC COMPANY-the nation's 
largest manufacturer and supplier of communica
tions equipment 

SANDIA CORPORATION-design and development 
of ordnance phases of nuclear weapons 

This team will consider all qualified applicants for employment 
without regard to race, creed, color or national origin. 
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I 
FABLE OF THE MONTH 

A certain Indian chief had three 
squaws. He kept one in a tepee 
covered with deer hide, one in a tepee 
covered with buffalo hide, and one in 
a tepee covered with hippopotamus 
hide. In due time, the squaw in the 
deer hide tepee presented him with a 
son, as did the squaw in the buffalo 
hide tepee. However, the squaw in 
the hippopotamus hide tepee pre
sented the chief with twin sons. 

Moral: The squaw in the hippo
potamus is equal to the sum of the 
squaws in the other two hides. 

I don't care if your name is 
Napoleon, keep your hand out of my 
blouse. 

They call his car the Mayflower, be
cause so many Puritans have come 
across in it. 

"Do you want to spoon?" 
"What's spooning?" 
"See that couple over there, that's 

spooning." 
"Hell, if that's spooning, let's 

shovel." 

· "My roommate fell downstairs last 
night with a fifth of whiskey." 

"Did he spill any?" 
"No, he kept his mouth closed." 

A meteorologist could look into a 
girl's eyes and tell whether. 

He: "Boy, this is heaven." 
She: ''Yeah, but I'm not your harp." 

A pretty young lady stepped up to 
a teller's window and asked to start 
an account. After filling out the ap
propriate forms, she presented a crisp 
new hundred-dollar bill. 

"Just a minute," said the teller. 
''I'll have to check up on this." 

On returning, he said, "Sorry Miss, 
but this is a counterfeit bill." 

"Awk!" she screamed. ''I've been 
raped!" 

A modest man is one who encour
ages other people to find out for them
selves how important he really is. 

MINNESOTA TECHNOLOG 

• • • 
"What you got?" 
"Three eights and a pair of kings. 

Ah wins." 
"No you don't, ah wins." 
"What you got?" 
"Three sevens and a razor." 
"So you does. How come you is so 

lucky?" 

There was a young lady from France 
Who thought that she'd just "take a 

chance." 
For an hour or so, she just "let herself 

go." 
And now all her sisters are aunts. 

M.E.: "Going around a lot with 
women keeps you young." 

2nd M.E.: "Why's that?" 
l\1.E.: "I started going around with 

women when I was a freshman two 
years ago, and I'm still a freshman." 

Mistress: "You know, I suspect 
that my husband is having an affair 
with his stenographer." 

l\1aid: "I don't believe it. You're 
only trying to make me jealous." 

An ME was very indignant at being 
arrested. He staggered into the police 
station and before the captain had an 
opportunity to say anything he 
pounded his fist on the desk and 
said: "What I wanna know is why 
I've been arrested." 

"You've been brought in for drink
ing," answered the captain. 

"\Veil, thass different-thass fine
let's get started." 

"Have you seen Lucille's new eve
ning gown?" 

"No, what does it look like?" 
"Well, in most places it looks quite 

·a lot like Lucille." 

Thermometers are not the only 
things that are graduated and have 
many degrees without having any 
brains. 

''I thought I saw you taking a 
gentleman up to your room last night, 
Miss Olson." 

"Yeah, that's what I thought too." 
e e e 

In the days of old, when a fellow 
told a girl a naughty story, she 
blushed. Nowadays she tells him a 
funnier punch line. 

The TV producer came rolling in 
one morning at 9 a.m. to face his very 
angry wife. 

"The rehearsals lasted 'til midnight. 
Then I drove one of the chorus girls 
home and she asked me in for a night
cap. We had a few drinks and by that 
time it was so late that she asked me 
to stay all night. So I did." 

"A likely story." said the wife 
angrily. "You've been out playing 
poker with the boys again." 

"The hand that lifts 
The cup that cheers 
Should not be used 
To shift the gears." 

Ruth rode on my motor-bike, 
Directly back of me; 
I hit a bump at sixty-five, 
And rode on ruthlessly. 

Do you ever wear rayon scanties 
When they crackle electrical chanties? 

Don't worry, my dear, 
The reason is clear, 

You simply have amps in your panties. 

Slowly, her eyes glowing softly, the 
beautiful debutante raised a glass on 
high, exulting: "Port wine to me is 
the nectar of the gods, the elixir of 
life. When I imbibe its fluid my soul 
begins to throb and glow. The music 
of a thousand muted violins whispers 
in my ear, and I am transferred to the 
make-believe world of magic. On the 
other hand, beer makes me barf." 

The latest in drinks: Vodka and 
milk of magnesia. It's called a Phillips 
Screwdriver. 

The foreman of the lumber camp 
put a new workman on the circular 
saw. As he turned away, he heard the 
man say, "Ouch." 

"What happened?" 
"Dunno," replied the man. "I just 

stuck out my hand like this, and -
well, I'll be damned. There goes an
other one!" 

"Mommy, Mommy, Johnny threw 
up." 

"Then why are you crying, Gladys?" 
"Because he's getting all the big 

pieces." 
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ANO NOW A WORD 
FRO~ ouAM 

S PoM~OR -

SEASONS GAEETU"6S {<\?>>;~-"\ 
FROM~ 

AHT MA1'ERIALS,INC. 

incorporated INC. 

1 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (AsphaJt ... Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides the most durable, most 

economical pavement modern engineering science 
has developed, Interstate and primary superhigh

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asphalt pavement. 

Already, more than 90% of America's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asphalt technology. So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

a/t Institute 

Splinters . a • 

When you're down in the dumps 
always remember this: Half the peo
ple aren't interested in hearing about 
your troubles and the other half are 
glad you're finally getting what you 
deserve. 

Anyone who thinks he is indispen
sable should stick his finger in a bowl 
of water and notice the hole it makes 
when he pulls it out. 

A certain Business Administration 
professor was unpacking some glass
ware he had received from the fac
tory. Seeing that one jar was upside 
down he exclaimed, "How absurd, this 
jar has no mouth." Turning it over 
he was once more astonished, "Why 
the bottom's gone too." 

315 14th Ave. S.E. "Say, there was a man here to see 
you today." 

Downstairs Perines Bookstore· FEderal 9-0397 "Did he have a bill?" 
"No, he just had a regular nose." 

DECEMBER. 19SQ. 



.... 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 house 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 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE Ml 6-2641 ST. PAUL 14, MINN. 

MINNESOTA TECHNOLOG 39 



40 

Opportunities are better than 
ever at Bethlehem Steel I 

The Bethlehem Loop Course 

The Loop Course is our continuing 
program for selecting and training 
qualified college graduates for ca
reers with Bethlehem Steel. It was 
established some forty years ago. 
Its unusual name comes from the 
fact that from the very beginning, 
the course has included an obser
vational circuit (or "loop") of a 
steel plant. 

Promotion from Within 

The Loop Course provides man
agement personnel. Since it is our 
policy to promote from within, it is 
vital that competent men, well
grounded in our practices and 
policies, be available to fill manage
ment openings as they occur. And, 
due to Bethlehem's steady and 
continuing growth, there has been 
no lack of opportunities to advance. 

The Basic Course 

Every looper attends the initial 
five-week course held at our home 

. ~~ . and how it works 

office in Bethlehem, Pa., beginning 
early in July. He attends orienta
tion talks, listens to discussions by 
management men on all phases of 
company operations, and makes 
daily trips through the local steel 
plant. At the end of this period he 
has a sound knowledge of the over
all Bethlehem organization. 

Their First Assignments 

At the end of the basic course, 
loopers receive their first assign
ments. Ordinarily a large majority 
report to our steelmaking plants, 
where they attend orientation pro
grams much like the initial one at 
Bethlehem. During this period, 
plant management closely observes 
each looper's aptitudes and inter
ests, with the objective of giving 
him an assignment for which he 
appears to be best fitted, and cor
responding as closely as possible to 
his interests, educational back
ground, and work preferences. Loop
ers selected for sales, research, 
fabricated steel construction, min
ing, shipbuilding, and the com
pany's administrative departments, 
proceed from the basic course to 
specialized training programs. 

Preparing for Advancement 

As the looper gains in ability, 
experience, and knowledge, and as 
openings occur, he is moved into 
positions of increasingly greater 
responsibility. The company ex
pects and encourages the looper to 
produce ... to make steady prog-

E L 

ress. Regular reports on his work 
and progress are made to depart
ment heads-and annual reports to 
divisional vice-presidents-through
out his career. 

Emphasis on Technical Degrees 

Because of the nature of Bethle
hem's activities, the greatest de
mand is for men with technical 
degrees, especially those in chemi
cal, civil, electrical, industrial, me
chanical, metallurgical, mining, and 
naval architecture and manne 
engineering. 

Read Our Booklet 

The eligibility requirements for 
the Loop Course, as well as how 
it operates, are more fully covered 
in our booklet, "Careers with Beth
lehem Steel and the Loop Course." 
Copies are available in most college 
placement offices, or may be ob
tained by writing to Manager of 
Personnel, Bethlehem Steel Com
pany, Bethlehem, Pa. 

An equal opportunity employer 

E L 
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(Continued from Page 34) 

coal with ease to reform the slurry. At 60% solids, no 
alarm is felt at prospects of shut down of the line for 
an indefinite period, because the slurry is quite stable. 
Only one plug has occurred since its start of operation 
to date. This was caused by an oversight that permitted 
~~~ size particles to enter the line. 

Abrasion and corrosion have been determined to be so 
slight that any future line could have half the wall 
thickness of the present pipe and be expected to last a 
minimum of 35-40 years. 

The pipeline was built by Texas Eastern Transmis
sion Corporation which expects to build pipeline sys
tems in the future for Consol in joint ventures. The 
total cost of the system was 12.5 million dollars, of 
which 2.5 million is tied up in the original dewatering 
and drying facilities. The entire system is owned by 
Consolidation Coal Co. which operates the preparation 
plant and the pipeline. Operation of the dewatering and 
drying plant is the responsibility of the Cleveland 
Electric Illuminating Co. The line has resulted in a 
saving of $1.00 per ton compared to existing rail trans
portation rates. 

Pipeline Operates Continuously 

The pipeline is designed to operate continuously and 
all slurry is flushed out before a shutdown. If power 
fails, a diesel pump flushes out the pipe. As final pro
tection, a reservoir is located at the summit of Baxter 
Pass at 8,500 ft. elevation. This will flush out the pipe
line in both directions by gravity feed. 

There is very little danger of the pipeline plugging in 
the future, since operation has proved that as long as 
the velocity is maintained in the pipeline, the solids do 
not build up. However, between August, 1960 and No
vember, 1961, a series of 8 plugs occurred as a result of 
line leaks caused by electrolytic corrosion. Installation 
of a cathodic protection system has corrected this prob
lem. The velocity is maintained, without booster pumps 
along the line, by two reciprocating pumps and one 
standby located at the Bonanza end of the line. These 
pumps are 300 h.p. each, working at a rate of 405 g.p.m. 
and discharge at 2,600 p.s.i. for 1,200 t.p.d. with a 48% 
solid slurry. The slurry is pumped only to the top of 
Baxter Pass. The flow from there to the refinery is due 
to gravity. At the refinery, a pressure reduction is re
quired before the slurry is released, due to the high 
gravity head. 

The Consolidation Coal Company pipeline is 108 
miles long and runs between Cadiz, Ohio and the Cleve
land Electric Illuminating Company's power plant in 
Eastlake, Ohio. The pipeline is fed by coal from the 
Hanna Coal Division's Georgetown Preparation Plant. 

MINNESOTA TECHNOLOG 

The Consol-CEI pipeline system consists of three 
major components: ( 1) The slurry preparation terminal 
at the Georgetown Preparation Plant; ( 2) the 10-inch 
steel pipeline proper, with pumping stations located in 
Georgetown, Carrollton, and Atwater, Ohio, roughly 
30-miles apart; ( 3) the dewatering and drying terminal 
at CEI's Eastlake, Ohio power plant. 

The Consolidation Coal Co. pipeline has received 
much attention due to the impact such pipelines could 
have on revitalizing the coal industry and on transpor
tation of mineral concentrates. Because of the success 
of this line, others are tentatively planned in the future 
of even longer lengths. Long distance pipelines can 
make coal more competitive by cutting the cost of trans
portation to market. In the past fifteen years the cost 
of mining coal has been reduced somewhat, but little 
had been done to cut transportation costs until the 
pipeline became economically and technically feasible. 

Consolidation Coal Co. and Texas Eastern Trans
mission Co. are considering several possibilities for pipe
lines in the future. A 400-mile line would transport 
coal from West Virginia to Philadelphia and New York. 
Consol claims that the transportation costs between 
West Virginia and New York could be reduced by as 
much as $1.50 per ton or one-third of the $4.50 per ton 
rail fee presently charged. 

This line would transport 6 to 8-million tons per year 
and be 20 to 30 inches in diameter. It would meet 
about 28% of the coal requirements for the New York
Philadelphia area. 

A 600-mile line is being considered between Utah and 
California. Also a line may be put in to supply Chicago 
utilities from Illinois coal fields. 

It will be possible to have branch lines off the main 
pipeline to serve several consumers from one source. 
This was not possible just a few years ago. 

Real Money-Saver 

As with any venture, the final analysis comes down to 
the economics of the situation. Can a company make a 
profit or save money by undertaking the venture? For 
the coal industry, pipelines have definitely shown them
selves to be real money savers. This is emphasized 
by the fact that the railroads are arguing vigorously 
against a congressional bill to give coal pipelines the 
right of eminent domain. Railroads are also cutting 
rates and making up special trains to prevent loss of 
business to proposed pipelines. 

With pipelines, the mineral industry should be able 
to compete more favorably in most parts of the coun
try, especially as hydraulic mining methods come into 
use. Consolidation Coal Company sees the possibility 
of a network of coal pipelines all over the country. 

It is also a distinct possibility that the time will come 
when metallic ore concentrates will be transported by 
pipeline over long distances from concentrator to smel
ter. The future for transporting solids by pipeline is 
almost limitless. [] 
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OCIETY 

edited by SANDRA S. SMITH. SLA '64 

The members of Pi Tau Sigma have 
approved a schedule for the fall quarter 
that included the election of new mem
bers, their initiation, and a banquet held 
on November 28. Ten men have been 
chosen for membership from the fourth 

and fifth year students in mechanical and industrial en
gineering. 

President Alan Bakke represented the Minnesota chap
ter of Pi Tau Sigma at the national convention held Oc
tober 20 to 23 in Lincoln, Nebraska. There he was ex
posed to many ideas for improving chapter activities, 
and we hope to put some of these to good use. 

Scholastic achievement is a necessary prerequisite for 
membership in Pi Tau Sigma, and is more easily attained 
if worked on during your beginning years; so aim at this 
goal early in your college career. 

This fall Kappa Eta Kappa has had 
three interesting smokers, an exchange, 
a Las Vegas party, and a homecoming 
dinner-dance. Dr. Kinnen of the E.E. 
dept. spoke at the first smoker on the 
opportunities in the frontier of the 

human sciences such as medical electronics. John 
Mariucci spoke at the second smoker during which he 
had everyone present in an hilarious uproar. The third 
smoker was devoted to a panel of engineers discussing 
the various phases of electrical engineering in industry. 

For a change in atmosphere an exchange was held 
with Alpha Kappa Gamma sorority. For what should 
have been a change in state (namely to Nevada) a Las 
Vegas party was held in the Fraternity house. To cele
brate the homecoming victory, a dinner-dance was held 
at Holcomb's in Wisconsin. 

Pledged to KHK during the first half of this quarter 
are Dave Gobeli, Harry Peterson, Neil Johnson and AI 
Lindgren. All Actives and Pledges of KHK would like 
to extend an invitation to all EE and Physics majors to 
drop over to 901 Washington Ave. S.E. to see what a 
professional Fraternity can offer you. 
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First, congratulations to Walt Brun
ner, our latest initiate. Mention should 
also be made of our pledges who hope 
to be initiated at the beginning of next 
quarter-Dave Anderson, Jerry Melin, 
Curt Rolfos, and Jack Sheppard. 

After tallying up, we have found that over 90% of the 
members who went down to Madison for the ball game 
made it back-a new record. However, still only 30% 
remember Y-Ville. Next on the social calendar is the 
"'After Finals Party"-no comment necessary. Christmas 
vacation is not without a major event. Jim Kvikstad has 
rented a dog sled and team for all those who wish to 
partake of the merry-making at his wedding on the 29th 
in Mahnomen. 

The Student Branch of the Minn. So
ciety of Professional Engineers received 
its state charter at its last meeting of 
the '61-'62 school year on May 28, 1962. 
This energetic new group encompasses 
all fields of engineering; hence, all engi

neering students are eligible for membership. 
Dynamic James J. Ryan, prof. in M.E. and group ad

visor, gave a great pep talk at our first meeting, Oct. 8, 
1962. Prof. Ryan spoke following the film, "American 
Engineer," about the meaning of the words "Professional 
Engineer." 

A free meal to our members and a reduction from 
$3.00 to $1.50 for all LT. students was underwritten by 
the state office of the Minn. Society of Professional En
gineers on Oct. 27, 1962. It was our golden opportunity 
to hear the national presidents of the three following 
societies: Harvey R. Pierce of N.S.P.E.; Dean B. R. 
Teare of A.I.E.E.; and Clifford H. Shumaker of A.S.M.E. 
These distinguished gentlemen spoke on the "Unity of 
the Engineering Profession." The panel was moderated 
by a Twin City engineer, S. L. Stolte, a past president of 
N.S.P.E. 

On November 15, the North Capitol Chapter of 
M.S.P.E. was host for a joint meeting. Our professional 
adviser, R. Daniel Brown, moderated the program which 
was a panel consisting of four of our officers. 
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The University Division of S.A.lVL is 
one of 190 chapters operating in leading 
colleges and universities. The U. of M. 
chapter works closely with the Twin 
City Chapter (Sr. Div.) of the Society 
for the Advancement of Management. 

An ex-member of the Junior Division can become a 
member of the Senior Division for a much reduced fee 
the first year. 

This year, both chapters' meeting arrangements are in 
the form of a panel followed by a forum session. At each 
meeting, a different subject is discussed. Our next meet
ing on campus is Wednesday, December 5 in the ~;[en's 
lounge of C.M.U. Everyone is welcome. 

Sigma Gamma Tau, national honorary 
aeronautical engineering society, held its 
first meeting of the year on Thursday, 
October 18. This was the first meeting 
under the direction of our new officers 
who are: James Paulson, President; 

Norm Viste, Vice-President; Tom Brinkman, Secretary; 
and Lelan Jamison, Jr., Treasurer. 

Pins and certificates were distributed to the four new 
members (Larry Lee, Lyle Jacobson, Lelan Jamison, Jr., 
and Tom Brinkman) who were admitted the previous 
spring quarter. It is understood from reliable sources 
that at least one new member had immediate use for his 
pin. 

We had a bowling party on Friday, November 16. The 
good Dr. Lundgren, determined experimentalist and our 
faculty advisor, volunteered his home for refreshments 
afterwards. 

Sometime in the near future, we will have a new room 
made available to us in which to hold meetings, study, 
and, of course, RELAX. We plan to subscribe to several 
aeronautical publications and keep them and employ
ment opportunity brochures from various engineering 
concerns on file in our new home. 

The first meeting of the Minnesota 
Student Branch of the ASAE was held 
on October 16, 1962, in the St. Paul Stu
dent Union. Significant business con
sisted of the election of a new secretary, 
Merlin Green, and a new scribe, Bryan 

Christensen. The next meeting, Thursday, November 8, 
was the big day when we, the students of Ag. Engineer
ing, were served a banquet, compliments of the faculty, 
at the annual faculty-student supper. Always proving to 
be a wonderful evening, this year's was better than ever 
with an excellent dinner and guest speaker, Mr. Vernon 
Meyer, Extension Agricultural Engineer, Farm Electrifi
cation, Iowa State University. 

Better look and be sharp, fellow Ag. E.'s, our latest 
freshman class is blessed with a pretty sharp young lady 
by the name of Sue! 

MINNESOTA TECHNOLOG 

The Minnesota Chapter of Triangle 
Fraternity now has a new chapter house~ 
The house is a great improvement over 
our previous quarters, and all the local 
Triangles are very happy about our new 
location-52! 12th Ave. S.E. 

To begin the year socially we celebrated 40 years of 
Triangle on the Minnesota Campus, the U. of M. Home
coming, and the official opening of the new house, aU 
in one night-October 20. Everyone present, including 
the alumni, had an enjoyable evening of dancing and 
festivities. 

This year our football team is breaking all records of 
recent Triangle athletic history. After losing our first 
game, the squad shaped up and went on to win the next 
five games (one of them a decisive victory over Theta 
Tau!) 

Our pledges this quarter are Jerry Dornfeld, Aero '65; 
Bill Neer, Aero '65; and Stan Tolyman, Aero '67 (a large 
group of Aero's). This fine group of men is having a 
good time keeping the active chapter wondering about 
everything! 

In case you don't already know, Triangle is a national 
professional fraternity of engineers, architects, and scien
tists. If you are interested in some good fellowship, some 
form of contact with the University (that is other than 
going to class), or maybe you would just like to see the 
new house-drop in at 521 12th Ave.; there is always 
someone around. 

Overheard in the "Embassy Club" 
(study room, ME 221), "A Mark's Hand
book at every meeting? Those things 
cost $20 apiece. They must be crazy." 

Whether or not the officers of ASME 
are crazy is debatable. In fact, the ME 

faculty has been debating with them for several years 
about it. 

Be that as it may, a Handbook was given away at the 
meeting on Nov. 14, and others will be given away at all 
future meetings during the school year. The November 
meeting was held with the senior chapter of ASME 
and the AilE student chapter, which gave our members 
a chance to meet and talk with many engineers from 
industry. An interesting panel discussion was given by 
five engineers on "The Transition from College to Indus
try." 

We're not sure of the significance of AilE. How
ever, we heard that it means "Associated Inert Ignora
muses Etc." 

The tour chairman was disappointed that so many 
members failed to take advantage of the excellent tour 
of Northwest Airlines on Nov. 1. Those who went, 
learned and saw much of interest. In fact, our president, 
7th year senior Rich Tennis, sat at the controls of a 
Boeing 720B Fan Jet with Jonathan Winters as copilot. 

A note to freshmen and sophomore ME's: you, too, are 
eligible for membership. Stop in ME 213 and ask Joyce 
or one of the distinguished, intelligent looking officers 
for an application. 

One of our members claims to have discovered a viola
tion of the Second Law-something about his girl friend's 
jaw and perpetual motion. 
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A basic problem facing the designers of submersible, sea
going, air~cushion, flying or space-seeking vehicles is the 
resistance of the liquid or gaseous fluids through which 
these craft must pass. The shape of the vehicle becomes 
critical in determining its speed and efficiency. Research 
on fluid dynamic shapes at Douglas Aircraft Division lab
oratories is among the most advanced in the world. Included 
are studies and experimental work relating to submarines, 

THE SHAPE f SPE E ships,subso.nic,~upersonicand 
hypersonic aucraft, and 

STIMULATING AREA FOR CREATIVE ENGINEERS manned re-entry space-planes. 

Also under present development are new computer-oriented 
methods of calculating the potential flow and heat about 
arbitrary bodies throughout the speed spectrum and solving 
the various configuration problems which are involved. 

The above is only one of hundreds of interesting assignment 
areas at Douglas. If you are seeking a stimulating career 
with an organization in the thick of the most vital programs 
of today and tomorrow, we invite you to contact us. Write 
to Mr. S. A. Amestoy, Douglas Aircraft Company, 
3000 Ocean Park Boulevard, Santa Monica, 
California. Box 600-Y. Douglas is DD~ 
an equal opportunity employer. 
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-o.'<e 
ointments 

Rewarding career apP as: 
. g are 

available in the fo\lowln 

MISSILE SYSTEMS ENG\NEER\NG. 

Polaris, Typhon, Talos, Tartar. 

DESIGN AND DEVELOPMENT. Digital 

Equipment, ASW Equipment, Underwater 

Vehicles, Simulators, Torpedoes, Elec

tro-mechanical Launching Equipment. 

ANALYSIS. Radar and IR Systems, Digi

tal and Analog Equipment, Fire Control 

Systems. 

RESEARCH AND STUDY. Reliability and 

Feasibrlity Studies, Basic and Applied 

Research, Weapons Systems Analysis, 

Acoustic Studies, ASW Studies. 

MINNESOTA TECHNOLOG 

ENGINEERS, 
SCIENTISTS, 
Graduate 
to a Position 

of CHALLENGE, 
EARLY 
RESPONSIBILITY, 
and UNLIMITED 
OPPORTUNITY 

Vit~ 
o Laboratories off 

to b . ers you an exceptionar chance 
Utfd your pr f · 

o ess1ona/ career rapidly and securely. 

Expansion and diversification are the keynotes at 

Vitro ... presenting you with a broad selection of 

assignments pertinent to your individual talents and 

interests. 

CAMPUS INTERVIEWS. A Vitro executive will visit your 

campus soon to discuss career opportunities. See 

your Placement Officer now to arrange an interview,, 

or write to: College Relations Administrator, Vitro· 

Laboratories, 14000 Georgia Avenue, Silver Spring, 

Maryland. (Residential suburb of Washington, D. C.) 

DIVISION OF VITRO CORPORATION OF AMERICA 
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Recently an IT student transferred to SLA and raised 
the average IQ of both schools. In an attempt to meet 
the rise, IT is raising its entrance requirements in mathe
matics and is throwing out its beginning algebra course, 
ITM 11. A new man has been appointed to supervise 
the change and accept all the headaches. His name? 
VVorry Moremath. 

As the little A's and B' s rush through his trapdoor 
.and into his blood stream, Worry is going to sit with 
his head in his hands and watch the exodus of fall
quarter freshman flunkees as they skip merrily down the 
yellow brick road to SLA. I could only compare the 

freshman's delight in taking ITM 12 right off the bat to 
getting hit in the face with a bucket of ice water. Not 
that the high schools aren't turning out top quality ma
terial. In this day and age, an IQ below 150 is as scarce 
as Burma-Shave signs on an Indian reservation. The 
only problem is: Why do the intelligent high school 
grads drop out of school and the stupid ones go on to 
·college? 

I was a stupid high school grad. I went to college to 
learn something. I learned that I should have joined the 
Army. 
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R. 

As for math, ITM 11 was a new experience for me. 
"Look, mom, my first 5 credit F!" 

I found the slide rule a marvelous invention. I got a 
lot of use out of my 28 dollar magnesium alloy, yellow 
enameled, log-log-log duplex reflex Pickett. It could 
chop a Tootsie Roll into six bite-size pieces in nothing 
flat. All the guys in my math class had those fancy 
fast-draw slide rule holsters. Many were the joyous 
cries of "On guard, vermin!" as some poor fool was 
rammed through the gizzard with a C-scale. 

My math prof was a squirrelly old guy with a brief
case. He carried his lunch in it. He would skip briskly 
into class every day exactly five minutes late, open his 
briefcase, and page halfway through his sandwich before 
realizing that he had forgotten his textbook. 

\rVhen I first took calculus, I thought a differential was 
something that made the back wheels of a car go around. 
\rVhen I finished calculus, I knew that my prof knew ab
solutely nothing about auto mechanics. 

I learned that calculus is the product of two squares: 
Isaac Newton and Gottfried Leibnitz, and that integra
tion can be used to solve problems everywhere except 
in Mississippi. 

One day my math prof asked me: "Who developed 
the Pythagorean Theorem?" I replied immediately: "I 
didn't do it." 

My prof was very distressed. He reported me to the 
dean. I was called to the dean's office and told to bring 
my advisor. When we arrived, my math prof and the 
dean were talking. "I asked him who developed the 
Pythagorean Theorem and he told me he didn't do it!" 
said my math prof, almost hysterical. "Look," said my 
advisor, "I h·ust this kid. If he says he didn't do it, he 
didn't do it!" 

\rVhen we got outside the door, my advisor turned to 
me and said: "All right. Did you do it or didn't you do 
it?" 

I wish Mr. Moremath all the luck in the world on his 
new program. He'll need it. If he does a good job, 
maybe they'll give him his own comic strip. You never 
know what is going to happen next in I.T. CJA 
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The moment of insight is a private thing. 

lt can happen anytime, anywhere. Somewhere in the mind the barrier to a solution crumbles. Everything suddenly slips into 

place. It can't be forced or commanded. But it comes about most often in a climate of mutual respect and recognition. This 
is the kind of climate you'll find at Northrop. 

You'll also work in, a climate of constant professional challenge at Northrop. We have more than 70 active projects in 

work, and we're always evaluating new lines of inquiry. Present programs cover such fields as interplanetary navigation 

and astra-inertial guidance, aerospace deceleration and landing, man-machine and life support systems for space, auto
matic checkout and failure prediction systems, laminar flow control techniques and world-wide communications. 

For more specific information, see your placement counselor. Or write to Dr. Alexander 

Weir, Northrop Corporation, Beverly Hills, Calif., and mention your area of special interest. 
AN EQUAL OPPORTUNITY EMPLOYER 



edited by MICHAEL P. FROMAN, Math '65 

1. Twenty-five points are arranged c ~ ~ ~ ~-- Ei! 

in the pattern shown. It is desired to ~ ~ ~ ~ 

connect the points with lines, so as to ~ ~ ~ 6 ~ 
form a rectangular pattern. What is ~ 6 ~ ~ ~ 
the least number of times that the 6 6 10 ~- 6 

pencil must be lifted from the paper if no lines other 
than the horizontal and vertical lines in the pattern are 
permitted? 

2. Using the same dot configuration as in problem 1, 
connect twelve of these dots with straight lines, so as to 
form a perfect cross which has five dots inside it and 
eight outside. 

3. After a ten question test in which each question 
was worth ten points, our favorite professor, Richard 
Favorite, noted that the four students in the back row, 
Morton, Will, Mary, and Hope, had received scores of 
60, 70, 80, and 90, respectively. If all four worked 
separately, what is the minimum number of questions 
that all four must have had correct? If Morton copied 9 
answers from "\Viii, and Will copied 8 answers from 
Mary, who herself copied 7 answers from Hope, what is 
the minimum number of questions that all four must 
have had correct? 

-------- ---~-------_, ______ , __ , ____________ -----
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4. Put as many dots as you wish on a sheet of paper. 
Draw as many lines as you wish from any dot to any 
other dot. Show that the number of dots with an odd 
number of lines joining them is even. 

5. The same professor mentioned above decided to 
move the students in his large lecture session after he 
had grown sick of seeing the same faces in the same 
places. If there were exactly as many students as chairs 
in the lecture room and if the relocation of students was 
done randomly, what was the probability that no student 
again sat in his original seat? 

6. You are given six distinct points (no three in a 
line, no four in a plane) with lines connecting each point. 
Some of the fifteen lines are red; the rest are blue. Show 
that there is at least one triangle, all of whose sides are 
the same color. You will note that this problem could 
also have been stated without the use of the points, but 
then it would have been pointless. 

NOVEMBER WINNERS 
Congratulations to the November Brain Teaser 

winners! They are: 

1st year vVilliam T. Vyn $5 
2nd year James E. Puffer $1 
3rd year William R. Franta $1 
4th year Thomas R. Andresen $1 
5th year Gary J. Goth $1 

Answers to last month's problems and contest rules 
are on page 35. 
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It is customary to give gifts at Yuletide to the young, 
who have scant sympathy for your financial plight. A lovable 
big brother you had better be. 

THIS WILL DO IT • 

BROWNIE STARMITE Outfit-camera (weighing only 8 ounces 
including built-in flash), film, flashbulbs, batteries, instructions. 
First package to be opened on Christmas morning for instant 
fun. Useful on parties and school projects. Educational. Trot 
down to the nearest camera counter, take care of the matter, 
and get it off your mind. Doesn't cost much. Leaves you 
pecuniary margin in selecting a gift for the Fair One, should 

you be so lucky. 

Kodak beyond the snapshot 
(random notes) 

Ho-w to n'llalke a double bond-The man 
on the left joined our Synthetic Chemicals Division softball 
team season before last as an outfielder. The one in the middle 

plays very little softball. 
He plays center on the 
Synthetic Chemicals Divi
sion basketball team. The 
man on the right is well
acquainted with both of 
the other boys, since he 
manages both the softball 
team and the basketball 
team. In addition, he had 
been asked to make 1 ,4-diphenyl-1 ,3-butadiene. 

The outfielder and the basketball center mentioned that they 
had developed a new synthesis for olefins via a phosphonate 
intermediate. Well, not exactly new but much faster, easier to 
work, and better yielding than the prior art had afforded. 

"Give," said the manager. 

"Run the Michaelis-Arbuzov reaction and make some 
diethyl benzyl phosphonate," said the outfielder. "That's 
(C 2H,0) 2 P(O)CH 2 C 1;H;;. The benzyl group on it will hook on 
exothermically to almost any aldehyde. The carbonyl oxygen 

The Sun plaY-Neutrons aren't much good by them

selves for exposing photographic materials. Yet a mere few 
thousand thermal neutrons/mm2 can give decent photographic 
images, such as might be useful for neutron radiography (read 
the wine level inside a lead amphora), neutron diffraction pat
terns, neutron flux measurements, etc. The topic of photo
graphic detection of neutrons is too quiet for our liking. We 
wish to have a little noise. 

It is done by a triple play: thermal neutrons activate 10 B to 
emit alphas, which scintillate ZnS(Ag), which gives off visible 
light that exposes the film. For sharper images at the expense 
of longer exposure time, neutron fans use an activation tech
nique involving an appreciable half-life. There are gadolinium, 

from the aldehyde and a proton from the benzyl come off, 
and a double bond is formed. You have to run the reaction in 
a strongly basic medium. The new wrinkle is to achieve the 

alkalinity you need by 
previous! y pre pared 
sodium methoxide, with 
dimethylformamide as 
your solvent." 

"What happens," add
ed the kibitzer, "is the 
phosphonate reacts with 
the NaOCH 3 in an equi
librium reaction to form 
phosphonate carbanion, which then performs a nucleophilic 
attack on the aldehyde carbon. For what you want to do, your 
aldehyde would be C 6H 5CH = CHCHO. So you get a situation 
like this where the redistribution of electrons leads to formation 
of the new double bond and leaves sodium diethyl phosphate." 

This colloquy has resulted not only in the availability of 
1,4-Diphen_yl-1,3-butadiene as EASTMAN 8543 but also of the 
exceedingly helpful Dieth)il BenqljJhosphonate as EASTMAN 8559 
and of a reprint of a short paper on the method for anybody 
interested . .N,N-Dimetkylformamide is EAsTMAN 5870. We forget 

who won the ball game. 

which works by an n,y reaction at an optimum thickness of 
.074", and dysprosium, which works by (3 decay at an optimum 
thickness of .023". Such a neutron converter sheet is exposed 
without the film and then quickly pulled out of the neutron 
flux and put in contact with the film. Questions like "What 
film?" are answered by Eastman Kodak Company, X-ray 
Division, Rochester 4, N.Y. 

A prominent role in all this has been played by a gentleman 
named Kuan-Han Sun, who once worked for us before his 
interest turned from non-silicate optical glasses to nucleonics. 
Married one of our x-ray researchers and took her off with 
him. Name was Laura McGillivray. Lovely gal. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

All sorts of products, all vanetles of scientific 
careers at Kodak for B.S., M.S., or Ph. D. 
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AN INTERVIE 

DRm GUY SUITS, 

VICE 

PRESIDENT 

AND DIRECTOR 

OF RESEARCH 

Dr. Suits has managerial responsi
bility for the General Electric Re
search laboratory and as a member 
of the Company's Executive Office 
he is directly concerned with G.E.'s 
over-all research programs and 
policies. He joined G.E. in 1930 as a 
physicist, and holds 76 patents, is 
Chairman of the Directors of In
dustrial Research, member of the 
National Academy of Science, 
Director of American Institute of 
Physics, previous Chairman of Naval 
Research Advisory Committee and 
Fellow of the AlEE, AAAS, and IRE, 
and has been Vice President and 
Director of Research since 1945. 

For complete information 
about these General Elec
tric training programs, and 
a copy of Dr. Suits paper 
"The New Engineer And His 
Scientific Resources," write 
to: Personalized Career 
Planning, General Electric 
Company, Section 699-05, 
Schenectady 5, New York. 

o. 
ork 

cientists and En ineers 
o ether in Industry 

Q. Dr. Suits, I've heard a good deaf about the scope of your programs. Is your 
research mostly in physics and electronics? 

A. This is a common misconception. The work of the many laboratories of Gen
eral Electric "coyers the waterfront" in science and in ad\·anced engineering tech
nology. Some hboratnries specialize in electronics research, others in atomic power, 
space technology, polymer chemistry, jet engine technology, and so forth. Actually, 
the largest single field represented by the more than 1000 Ph.D. researchers in 
General Electric is chemistry. 

Q. Is this research performed principally by people with Ph.D. degrees in 
science? 

A. General Electric research covers a broad spectrum of basic and applied work. 
At the Research Laboratory we focus largely on basic scientific investi~ations, much 
as in a university, and most of the researchers are Ph.D.'s. In other Company 
laboratories, where the focus is on applied scienee and advanced engineering, engi
neers and scientists with B.S. and lVLS. degrees predominate. Formal college training 
is an important preparation for research, hnt research aptitudes, and especially 
creative abilities, are also very important (lLwlities. 

Q. What are the opportunities for engineers in industrial scientific research 
and how do scientists and engineers work together in General Electric? 

A. Classically, engineers have been concerned with the problem "how," and 
scientists with the question "why." This is still true, in general, although in a(l
vanced development and in technological work scientists and engineers work 
hand-in-hand. Very close cooperation takes plaee, especially in the increasingly 
important fields of new materialf', processes, and systems. Certainly in General 
Electric, a person's interest in particular kinds of problems and his ability to solve 
them are more important than the college degree that he holds. 

Q. What does it mean to an engineer to have the support of a large scientific 
research effort? 

A. It means that the engineer has ready access to the constant stream of new 
concepts. new materials, and new processes that originate in research, and which 
rn~y ~id hi~, effort to so~ve practical problems. Contact. with research thus provides 
a wmdow on new scrent1fic developrnents-world-,nde. 

Q. How does General Electric go about hiring engineers and scientists? 

A. During each academic year, highly qnalified technical people from General 
Electric make recruiting Yisits to most college campuses. These men represent 
more than 100 General Electric departments and can discuss the breadth of G.E.'s 
engineering and science opportunities with the students. They try to match the 
interests of students and the Company, and then arrange interview visits. The 
result of this system is a breadth of opportunity within one company which is 
remarkable. 

Experienced technical people are always welcome, and they are usually put in 
contact with a specific Company group. \Vhere no apparent match of interests exists, 
referrals are made throughout General Electric. In all eases, one finds technical 
men talking to technical men in a really professional atmosphere. 

Q. Are there training programs in research for which engineering students 
might be qualified? 

A. There certainly are. Our 2-year Research Training Program at the General 
Electric Research Laboratory gives young scientists a chance to work with ex
perienced industrial research scientists before carrying out research and develop
ment on their own. 

In addition, there are seven Company-wide training programs. Those that attract 
the largest number of technical graduates are the Engineering and Science, 
Technical Marketing, and Manufacturing Training Programs. Each includes on-the
job experience supplemented by a formal study curriculum. 

Of course, not all graduates are hired for training programs. In many cases, 
individuals are placed directly into permanent positions for which they are suited 
by ahility and interest. 

GE ER L ELECTRIC 





What's down under the sea? Hostile 

submarines? New food sources? Biological 

wonders like the archaic coelacanth fish? 

~ In many ways, we know more about the 

surface of the moon than we do about the 

sea around us. The sea guards its secrets 

in darkness, with pressures that crush steel 

like an eggshell. Radio waves that put us 

in touch with the stars can penetrate less 

than 100 feet of its depth. ~1 Westinghouse 

scientists are helping to unravel the sea's 

mysteries by perfecting new precision 

instruments for measuring salinity, acous

tics, currents, pressures, sea floor con

tours. ~Westinghouse was the first to 

develop centralized engine room control 

for oceanographic ships, a development 

that will help make hydrographic and 

oceanographic surveying faster and more 

accurate than ever before.~ New undersea 

propulsion methods under investigation at 

Westinghouse involve fuel cells, thermo-

electric generators, thermionic converters, 

cryogenic propellants. Strange words, 

strange world. ~For more information con

cerning a challenging career at Westing

house, an equal opportunity employer, see 

our representative when he visits your 

campus, or write L. H. Noggle, Westing· 

house Educational Center, Pittsburgh 21, 

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

e inghouse 



Work long hours? Undertake tough assignments? Learn by your mistakes? 

Never in American history have the opportunities 
for skilled engineers and scientists been as great 
as they are now. Our nation's expanding peacetime 
industry, space programs, and defense mobilization 
have created a great demand for trained minds. 
Right now, industry has openings for some 60,000 
engineers, while less than 20,000 will be graduated 
from colleges this year. 

Do you belong in engineering? You may if you're 
a good student, proficient in mathematics, imagina
tive, inquisitive and technically minded. Ask your 

MINNESOTA TECHNOLOG 

counselor about a career in engineering. Then ask 
us a bout the opportunities at Honeywell-the 
company that's been "on the team" in nearly 90% 
of our nation's successful satellite launchings. 

AN EQUAL OPPORTUNITY EMPLOYER 

1 



2 

• 

Most of us "gamble" a little every day. Have you ever driven past a service station 
with the gas gauge on empty, betting you'll reach the next one? But when reliability 
is important we're not likely to gamble. In the electric utility business the need for 
reliability is essential. It's the power engineer's job to take the "gamble" out of 
providing uninterrupted electric service. At Wisconsin Electric Power Company a high 
degree of reliability has been maintained, due largely to the technical ability, judg
ment and experience of its power engineers. Now a new means of analysis is being 
studied- a reliability theory, using the mathematics of probability and worked out 
on digital computers. These studies will add a new dimension to the power engineer's 
ability to select components to provide ever more reliable generation, transmission 
and distribution of electricity in the future. 

Why gamble your future? Take a hard look at the many engineering opportunities 
in the Wisconsin Electric Power Company System. Here you will find well-rounded 
training programs and opportunities for technical growth with administrative possi
bilities. Employment benefits are excellent with salary growth and promotion based 
on personal merit. Write us for information now. 

ISCONSIN ELECTRIC PO 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. 
MILWAUKEE, WIS. APPLETON, WIS. 

ER COMPANY 

Wisconsin Natural Gas Co. 
RACINE, WIS. 
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The Legislative Request 

This may sound like kids' stuff, but if our University is to survive the knife wielding Minne
sota Legislators, every student must help the Administration by writing or contacting his legis
lator and urging careful consideration of the University's needs. Those who don't better plan to 
send President Wilson a cane-because he's likely to age somewhat after a few hours with 
unsympathetic legislators. 

This month President Wilson will be asking the Minnesota State Legislature for an ap
propriation of $72,731,501 to cover the University's needs for the 1963-65 biennium. This sum 
represents the needs for operations and maintenance in the next two years for the five campuses 
of the University of Minnesota at Minneapolis, St. Paul, Duluth, Morris, and Rochester. 

The 1963-64 request is $6,265,120 more than was appropriated for 1962-63 and the 1964-65 
request exceeds the 1963-64 request by $4,379,733. (For those of you wanting more detail on 
the legislative request, you may pick up a copy of "The Needs of the University of Minnesota
the Legislative Request, 1963-65," at the Department of University Relations, 213 Morrill Hall.) 

Unfortunately for most of the 3,413,864 residents of Minnesota who use the University's 
resources in one form or another, be it from continuation seminars, institutes, conferences, 
meetings, agricultural extension education, agricultural short courses, general extension pro
grams, experimental stations, the University's nursery, elementary, and high schools and many 
others, the needs of this great institution are about to get the ax simply because most legislators 
do not understand how vital your and my education is to this State. 

There is no reason why the University should be denied any portion of the funds it needs 
to do the job that the residents of Minnesota want it to do. If there is a reason we would like 
to hear it-from a legislator. 

The University's carefully detailed Statement of Needs, known formally as the Gray Book, 
was presented this month to each member of the Legislature. In addition, about 120,000 copies 
of a popularized and abbreviated version of the Gray Book have been distributed to University 
faculty and staff members, parents of students, alumni living in Minnesota, newspaper editors, 
broadcasters, and community leaders. 

But don't think that you are too far down the ladder to be heard. In fact, quite the con
trary is true. For it is you and I who are the beneficiaries of this legislative request and, there
fore, it is you and I who hold far more power to impress a legislator than does President Wil
son. It is only you and I who can tell our legislators what a good higher education means to us. 

Only with an honest effort by each of us, is the legislature going to learn that the educa
tion of the State's number one resource lies in serious jeopardy if money is slashed from the 
full request of the University. 

Why not get out your stationery now. The letter doesn't have to be long but it does have 
toBE. FWT 
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ng1n er 
In Choosing a Career, 
Consider these 
.Advantages-

Location: Fisher is basically an "Engineering" 
company with 1,500 employees located in a 
pleasant midwest community of 22,000. 
It's less than 10 minutes to the Fisher plant 
from any home in Marshalltown. 

Type of work: You'll become a member of 
an engineering team that has produced some 
of the outstanding developments in the field 
of automatic pressure and liquid level controls. 

Growth: Fisher's products are key elements 
in automation which assures the company's 
growth because of the rapid expansion of 
automation in virtually every industry. 

Advancement: Your opportunity is 
unlimited. It is company policy to promote 
from within; and most Fisher department 
heads are engineers. 

If you want to begin your engineering career 
with one of the nation's foremost research and 
development departments in the control of 
fluids, consult your placement office or write 
directly to Mr. Cecil Johnson, Chief Engineer, 
FISHER GOVERNOR COMPANY, Marshalltown, Ia. 

If it flows through pipe 
anywhere in the world 
chances are it's controlled by ••. 
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Facts bearing on professional careers at ITT 
answering questions frequently asked us by college seniors 

A MAJOR CONTRIBUTOR TO 
U. S. DEFENSE 

The largest American-owned inter
national enterprise engaged in all as
pects of electronic and telecommunica
tion systems, International Telephone 
and Telegraph Corporation operates 
both domestic and foreign divisions 
and subsidiaries. Among its nine prin
cipal U.S. engineering/ scientific organ
izations, four are engaged in advanced 
work for the Armed Forces and NASA. 
Programs include: 
large scale computer-based command/ 
control systems 0 global communica
tions systems (line of sight, tropo 
scatter, lunar bounce, digital, telecom
munications) 0 ICBM base communi-' 
cations and control systems 0 satel
lite control & communication systems 
0 engineering support for large scale 
warning systems 0 antisubmarine 
warfare systems 0 electronic counter
measures 0 tactical military air navi
gation systems 0 ground support & 
environmental test systems 0 infrared 
detection & guidance systems 0 
atomic clocks 0 systems manage
ment: world-wide, local. 

DEEP IN DIVERSIFIED U. S. 
COMMERCIAL ENTERPRISES 

Prominent among ITT's domestic 
commercial products is a new, high
speed digital communication system 
for large industrial firms. ITT in the 
U. S. also develops and manufactures 
a vast variety of radio equipments and 
systems, automatic programmers, tele
printers, telephone equipment, infra
red image converters, image storage 
and intensifier tubes, high resolution 
scanners, twt's, coaxial cables and 
other products. 
Today, no less than 53 plants and fa
cilities· are operated by 16 ITT divi
sions or subsidiaries in the United 
States. Their combined income 
amounts to roughly 40% of the total 
figure for the world-wide operations 
of the parent corporation, whose re-

sources stand solidly behind each op
eration, at home and abroad. 

ITT IN RESEARCH & 
DEVELOPMENT ENGINEERING 

Basic and applied investigations re
late to both military and commercial 
programs. Extensive R & D facilities 
are provided. To cite one example, 
ITT's own "Space Communications 
Research Station," erected in Nutley, 
N. J., was selected by NASA as one 
of the ground terminals for the Proj
ect Relay experimental satellite com
munication system. 

A PIONEER IN SYSTEMS 
ENGINEERING 

ITT's long experience in the operation 
of world-wide communication systems 
has made it a logical choice for both 
systems development and systems 
management contracts awarded by the 
Armed Forces. Examples are: 
Systems development, design and 
management of the vast SAC global 
command/control system 465-l 0 
Coordination and management of the 
10 year program to expand and mod
ernize AIR COM, global communica
tions system of the U. S. Air Force. 

GLOBAL PRACTITIONER OF 
HELD ENGINEERING 

In the Arctic, in the Tropics, on land, 
afloat, or undersea, ITT skills in on
site engineering for every kind of 
communication or large scale elec
tronic system have been thoroughly 
tested. It is equipped to provide com
plete engineering support anywhere 
in the free world. This includes in
stallation, operation, maintenance, 
evaluation and continuous modern
ization, as assignments may require. 
ITT's responsibilities in field and ap
plications engineering include: 
operation, maintenance and testing of 
Pacific Missile Range facilities for the 
U. S. Navy 0 engineering support, in
stallation and maintenance for a 
global digital command and control 

system for SAC 0 tropo scatter com..: 
munication systems spanning nation:S · 
in Europe and Asia 0 6,000 miles of 
advanced radar and communications 
equipment on DEWliNE. 

UNIQUE INTERNATIONAL 
RESOURCES FOR 

PROFESSIONAL ENRICHMENT 
ITT foreign affiliates and subsidiaries 
operate public telephone systems in 
19 countries. In addition, more than 
12 overseas laboratories have made 
many significant advances in commu
nications technology. Technical 
papers and progress reports steadily 
circulate among R & D people both at 
home and abroad, and leading ITT 
scientists and engineers participate in 
international seminars conducted an· 
nually by the company. 

OPPORTUNITIES EXIST FOR 
RECENT GRADUATES AT THE 

BS, MS and PhD LEVELS 
WITH 9 U.S. MEMBERS OF THE 

ITT CORPORATE FAMILY 
ITT Components Division, Clifton, 
N. ]. 0 ITT Communication Systems 
Inc., Paramus, N. ]. 0 ITT Federal 
Electric Corporation, Paramus, N. ]. 
0 ITT Federal laboratories, Nutley, 
N. J. 0 ITT Federal laboratories, Ft. 
Wayne, Ind. 0 ITT Industrial labora
tories Division, Ft. Wayne, Ind. 0 ITT 
Information Systems Division, Para
mus, N. J. 0 ITT International Elec
tric Corporation, Paramus, N. ]. 0 
ITT Kellogg Communications Systems 
Division, Chicago, Ill. 
For detailed information about spe
cific positions in your special field of 
interest, make an appointment 
through your College Placement Di
rector for an On-Campus Interview or 
write directly to: Mr. W. A. Moor
head, Mgr., Recruitment and Place
ment, North America, International, 
Telephone and Telegraph Corpora
tion, 320 Park Avenue, New York 22, 
N. Y. An Equal Opportunity Employer 
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ince the first days of the technological boom in the 
early "50's," science and engineering have become 

more and more demanding. One such demand is for 
new materials, especially new alloys. Powder metallurgy 
seems to be an answer. With a greater variety of pow
ders available, the metallurgist will be able to create the 
new alloys demanded daily. 

Design considerations must be solved first. 
Five major considerations determine the feasibility of 

the powder-metal process for manufacturing a given 
part. These five are size, quantity, complexity, toler
ances, and physical characte1istics. 

The size of parts that can be produced from powder
metal is limited by the size of available presses. A pres
sure between 40,000 and 100,000 psi is required to pro
duce a good part. Parts in production today vary from 
~ to 50 sq. in. in area and from 1/32 to 6 in. in length. 

The production quantity must be large enough to off
set the high cost of tooling. Die costs can run from sev
eral hundred dollars for a small, simple part to several 
thousand dollars for a larger, more complex part. Good 
tool-steel dies have an average life of about 100,000 
parts. Dies that are lined with tungsten-carbide and use 
high-chrome punches can be expected to produce 
1,000,000 parts. 

Process Costly 
The complexity of a part manifests itself in problems 

of tooling and high cost. The tooling for complex parts 
causes problems of alignment and adjustment during the 
compaction process. Costs increase rapidly as more 
complex presses are needed to produce a part. 

Pressed- and sintered-ferrous parts can be controlled 
to +0.002 in. per in. Tolerances of +0.001 in. per in. 
can be obtained by coining or sizing. Tolerances for 
non-ferrous parts are double those of ferrous parts. 

Tensile strength in powder-metal parts ranges from 
15,000 to 40,000 psi. Pure iron-powder parts and iron
powder parts with graphite or copper additive yield 
from 20,000 to 100,000 psi tensile strength. Pure iron
powder parts can be surface-hardened to nearly Rock
well C 60. In addition to sintering, treatments such as 
coining, sizing, and impregnation improve physical char
acteristics. 

Metal powders are produced by a variety of chemical, 
mechanical, and physical methods. Metal powders are 
usually mixed with other ingredients before being used 
in the compacting process. 

Most metal powders used in powder-metal processes 
are produced either by the reduction of oxides or by 
electrolysis. Some metal powders are produced by atom
ization, mechanical comminution, or thermal decomposi
tion· of carbonyls. 

Metal powders are stored and transported in air-tight 
containers. The metal powder is packed with either an 
inert or reducing gas. 

Metal powders can be specially treated before com
pacting in one or more of the following ways: densifica
tion, mixing, coating, or heating. 

. 8 

The answer to the 

demand for new 

alloys may be in ... 

by STEPHEN G. BROWN, ME-IE, '63 

The density of porous particles can be increased before 
compacting. Density can be increased by ball-milling 
or by converting the powder to an agglomerated cake 
and then re-powdering the cake by mechanical com
minution. Annealing is usually required after densifica
tion. 

Metal powders are mixed to produce the desired 
chemical composition of alloys and the desired particle
size distribution. The mixing equipment used for metal 
powders is rotating mixers, tumbling mixers, and barrel
type mixers. These mixers are equipped with bafHe 
plates, scrapers, or various combinations of wheels and 
scrapers. The average mixing time is two hours per 
batch. 

Coatings are applied to powder particles to cause the 
fine particles to adhere to the larger particles. Coatings 

Upper Punch 

Die 
- Die 

Compac~ Lower Punch 

Fig. i.-Compaction by single action . 
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prevent segregation of particles and are useful in the 
manufacturing of magnetic cores. 

Coatings on metal particles can be pro
duced by various methods: 

I. ball-milling relatively coarse particles of 
a hard material with a small proportion 
of a fine powder or a soft material; 

2. electroplating, the powder particles to 
be plated forming the cathode in an 
electric cell; 

3. chemical precipitation (cementation) 
of a metal from its salt solution upon 
the surface of a less noble metal 
particle. 

"Compact 

Povvder 

Lower Punch 

Fig. 2.-Compaction by double action. 
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Die 

The heating of metal powder can purify and soften 
the powder. Purification is accomplished by heating the 
powder with reducing gases to remove surface oxides, 
moisture, absorbed gases, and detrimental impurities 
such as carbon, sulfur, and phosphorus. Softening of 
work-hardened powders is accomplished by annealing 
the powders. 

Compacting is performed by pouring metal powder 
into a die and compressing it by action of one or more 
hydraulic or mechanical punches. 

Metal powder does not compress with uniform den
sity. Compacting presses and dies must be constructed 
to achieve uniform density of the compact. Thin parts 
of uniform height can be compacted by "single action,» 
or compression from one side. Single-action compac
tion is shown in Fig. 1. 

The press operation consists of the fol
lowing steps: 

1. The die cavity is filled with powder. 
2. The upper punch is lowered and com

presses the powder. 
3. The maximum pressure is reached and 

held for a period of time. 
4. The upper punch is withdrawn. 
5. The lower punch moves upward until 

ABOUT THE AUTHOR 

Amateur radio and model airplane flying are the 
hobbies of Stephen Brown, who has just finished build
ing his own stereo set. An ME-IE major, he is a part 
of the work-study program and is working at Minneap
olis Honeywell this quarter. Steve's hometown is 
Hutchinson, Minnesota, and he is a member of AIEE 
and Sigma Alpha Epsilon. 
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it is flush with the top face of the die, 
thus ejecting the compact. 

The density of the compact decreases with increasing 
distance from the moving punch. Thick parts of uniform 
thickness require compaction by "double action," or 
compression from both sides. Double action is shown in 
Fig. 2. In double-action compaction, the lower punch 
moves to help compress the powder. The minimum den
sity is in the center of the compact. 

Parts with varying cross section may require one or 
more lower punches to obtain the desired density. A 
part consisting of two portions of ·different height with 
one portion being thin may require only one upper and 
one lower punch. A similar part with no thin portions 
will require one upper punch and two lower punches 
(Fig. 3). 

Compact density can be controlled by the speed and 
pressure of the punches during compression. High 
speed results in non-uniformity due to entrapment of 
air. High pressures cause expansion of the compact 
during sintering. Low pressures allow excessive shrink
age during sintering. 

Die Alignment is Tricky 

A die is the exact negative of the desired shape. The 
die is the most critical part of the compacting process. 
Even when the utmost care has been taken to make the 
best possible die, it may take several weeks of alignment 
to obtain the desired compact dimensions and density. 

A die for powder-metal compaction must be designed 
with the knowledge that metal powder has very little 
lateral flow during compression and that compression 
ratios are high. 

Compression ratios vary from two to eight. High com
pression ratios require deep dies and cause excessive die 
wear. 

Structures which cannot be compacted are: ( 1) holes 
perpendicular to the pressing direction, ( 2) undercuts, 
( 3) steps or offsets less than 0.032 in. wide, ( 4) chamfers 
or bevels less than 30 degrees, ( 5) threads, ( 6) ball 
shaped parts without flat spots, which prevent punches 
from coming together, and ( 7) large and abrupt changes 
in cross-sectional area. 

Structures which should be avoided are: ( 1) very 
narrow and deep splines, ( 2) sharp corners, ( 3) internal 
angles without fillets, and ( 4) wall thicknesses less than 
0.032 in. 

A die must be made extremely tough and hard to 
withstand the extreme pressure and abrasive action dur
ing the compacting process. Materials often used are 
hardened steels, cemented carbides, and cast iron. Inner 
die surfaces should be highly polished and lubricated to 
reduce wear. 

Clearance ms Critical 

Close tolerances increase the cost of the dies. 
Tolerances of +0.001 in. per in. radial tolerance and 
+0.005 in. per in. axial tolerance can be obtained with-

10 

out sizing operations. Sizing operations after sintering 
can produce tolerances of +0.0005 in. per in. radial 
tolerance and +0.001 in. per in. axial tolerance. 

Clearances between die walls and punches are usually 
less than 0.0005 in. Clearances must be great enough to 
allow gases to escape, and small enough to prevent the 
powder from escaping. 

Sintering Creates Solid Mass 

Sintering is the process of transforming a powder
metal compact, consisting of individual particles, into a 
solid mass in which the particles have lost their identity 
by recrystallization and grain growth. Sintering takes 
place in special furnaces which operate at 2/3 to 4/5 the 
melting-point temperature in degrees Kelvin. Compacts 
are often pre-sintered at moderate temperatures to in
crease their strength to allow for the machining of ir
regular shapes. 

Storage of unsintered compacts is not recommended 
because of their fragility and susceptibility to oxidation. 

Finishing operations for powder-.metal parts are used 
to improve mechanical properties, to increase density, or 
to attain more exact dimensions. Finishing operations 
include coining, sizing, machining, impregnation, and 
plating. 

Coining is re-pressing in punch presses with dies 
similar to those used in compaction. Coining is used to 
remove distortions that occur in the parts during sinter
ing. Pressures used to coin are often equal to or 100% 
greater than the pressures used to produce the part. 
Parts to be coined should be compacted from 0.0002 in. 
to 0.0005 in. undersize in the radial direction to allow for 
expansion during coining. Annealing is necessary to 
remove stresses caused by coining. 

The sizing operation is a re-pressing operation which 

Die 

r Uppec Punch 

~ 

Second Lowec Punch J L Fi"t Lowec Punch 

Fig. 3.---<Compaction of parts of varying cross section
several lower punches. 
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Hand-Operated Door 

Atmosphere Inlet I Water Inlet 

Heating Elements 

Heating Zone Soaking Zone Cooling Zone 

Fig. 4.-Mesh Belt Conveyor Furnace used in sintering process. 

reshapes a part to meet close tolerances. Holes can be 
sized with a roller or burnishing tool to an accuracy of 
+0.001 in. 

The machining of powder-metal parts usually follows 
a pre-sintering operation. Extra-sharp carbide or dia
mond-tip tools should be used to insure a cutting action 
as opposed to the tearing action of dull tools. 

Liquid coolants which are non-volatile should be 
avoided to prevent absorption by the powder-metal parts. 
Non-volatile coolants reach the inner surfaces of the 
interconnected pores of the parts and cause corrosion. 
Air is commonly used as a coolant. 

Self-Lubrication 

Powder-metal parts can be impregnated with oils, 
plastics, and low-melting-point metals. Oil impregnation 
gives the parts self-lubricating properties. Parts can be 
impregnated with a non-gumming oil by soaking them 
for a period of ten to fifteen minutes in oil at 200°F. 
Plastic impregnation serves only to fill pores thus, stop
ping internal corrosion. Metal impregnation fills pores, 
increases density, and strengthens parts. Metal impreg
nation can be accomplished by re-sintering parts with 
blanks of alloy metal placed on top of the parts. 

The porosity of powder-metal parts causes a problem 
during plating. The plating electrolyte fills the pores 
and causes corrosion on the inside of the parts. Two 
methods are used to eliminate corrosion. One method is 
to impregnate the parts with plastic to fill the pores. 
Plastic-impregnated parts can be plated by the same 
process. as wrought-metal parts. The second method is 
to plate the compacts before sintering. The parts are 
then dipped in a neutralizing acid to change the elec
trolyte to a volatile material. The parts are then put 
through the regular sintering operation. The material 
in the pores is volatilized at low temperatures. The sur
face pores close as the full sintering temperature is 
reached. 

MINNESOTA TECHNOLOG 

Conclusions 

The powder-metal process is a good method for pro
ducing large quantities of small, simple, strong, and hard 
parts with close tolerances. 

The many variables in the process of preparing metal 
powders make powder uniformity difficult to achieve. 

The compacting process requires special presses and 
quality tooling to make compacts of the desired charac
teristics. 

The sintering process utilizes conventional furnaces, 
with protective atmospheres, to harden the powder-metal 
compacts. 

Post-sintering operations are used only to obtain par
ticular physical characteristics which it is not possible 
to obtain in the compacting process. IJ 
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A Tremendous Amount of 
ork is Involved Before You 

by JACQUELINE E. LANDER, Chem, '65 

VER two hundred companies will be recruiting at 
the Institute of Technology this quarter. Each of 

these companies spends a considerable amount of time 
and money on its recruiting program (from $500 to 
$1000 is spent for each student recruited). While re
cruiting programs vary from company to company, they 
do follow a general pattern. 

The first step involves basic policy decisions within 
the company. It must be decided if college recruiting is 
desirable for the company. Most of the large companies 
agree with Ford Motor Company that «the success and 
continued growth of the company are largely dependent 
on its ability to recruit, develop and retain in its employ 
outstanding young men with the potential to assume 
responsible technical, professional, and managerial posi
tions." ·In addition, these companies have found that 
college graduates have these attributes and that recruit
ing is the best way to employ these graduates. Since 
the demand for engineers exceeds the supply by at least 
11,000 annually, the majority of engineering graduates 
obtain jobs through recruitment. Approximately 90% of 
Minnesota IT graduates find jobs through the placement 
office in this manner. 

Some question exists among smaller companies as to 
whether it is worth the cost of recruiting to employ the 

14 
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relatively few new men they require. However, the 
trend is more and more toward the thinking that small 
companies can compete equally with large companies 
for graduates if the advantages of working for a smaller 
company are stressed and their needs for employees are 
made known to the graduating seniors. 

Another basic policy is to make sure that the desir
ability of employing college graduates is understood 
throughout the company. Otherwise resentment may be 
encountered in those who have come up through the 
ranks and the newly-hired graduate may have rough 
sledding in his new job. The result is a loss of efficiency 
and maybe the loss of the new employee. 

The final basic decision is the allocating of respon
sibility. Should recruiting be centralized in the personnel 
department or should each department or branch de
velop its own program? Most companies tend to cen
tralize their recruiting programs in the personnel depart
ment or even set up a special department for college 
recruiting. There are some disadvantages to centraliza
tion, such as the difficulty the personnel department has 
in fully understanding the problems and needs of sep
arate divisions. However, the disadvantages are out
weighed by the advantages. Advantages are that a uni
fied approach can be made to colleges, a higher level 
of competence in recruiting is usually found in persons 
with training in personnel work, and transfer of the 
college graduates from department to department is 
facilitated. 

Companies Plan ·Carefully 

After the basic policy decisions are made, the next 
step is determining the needs of the company in terms 
of graduates with various majors. Most companies find 
it is a mistake to either overhire or come up lacking 
qualified personnel for important responsibilities because 
no promotable men are available. Therefore, needs must 
be determined carefully, not only from a short-range 
point of view, but also in terms of possible long-range 
developments. A number of factors must be considered. 
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These factors include the hirings and losses of college 
graduates in recent years; plans for expansion, consolida
tion, relocation, or automation; vacancies which will be 
created by retirements, transfers, or promotions; prob
able growth of the company; and the holding power of 
the company with respect to college graduates. 

The needs of the company will also affect the number 
of colleges to be visited. On the average, one offer is 
made for every seven engineers or other technical grad
uates interviewed. The acceptance ratio is one in every 
three offers. Therefore, in order to hire one engineer, 
an average of twenty-one candidates are interviewed. 
The company must keep in mind the size of the enroll
ments in the departments in which the company is inter
ested, and the degree of interest in the company ex
hibited by graduates from a particular school. For ex
ample, Remington Rand recruits only in the Midwest. 
The main reason for this policy is that the company is 
located in the Midwest and Remington Rand recruiters 
have found that unless a person is familiar with the Mid
west, he is unlikely to want to move there. Other com
panies with more widespread operations and greater 
need for men recruit at a larger number of schools. 

After determining the number of graduates to employ 
with various types of degrees and college majors, the 
company must establish the requirements to be met for 
hiring. Some companies follow the "Cream of the Crop" 
formula. They seek out the "outstanding" students, that 
is, the top 10%, from the "outstanding" schools, interview 
them and hire those needed. As a clincher, the company 
agrees to pay what it takes to get them. While this 
system works admirably for some companies, it is ob
vious that there are not enough top ten-percenters to go 
around. It has also been found that outstanding gradu
ates come from many sizes and types of schools located 
almost anywhere in the country. 

Many Factors in Your Favor 

Although grade point average is an important factor 
in hiring, other factors also enter the picture. Work 
experience ranks high among factors considered. Gen
erally, working while attending school lowers a student's 
CPA, but according to Gordon Bourne, recruiter for 

The typical interview. 
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Companies make plenty of literature available to 
students. 

Remington Rand, working pays off in other than mone
tary rewards. Mr. Bourne has found that working en
hances the student's ability to deal with people, gives 
him a sympathetic understanding of others and, in gen
eral, matures the student. Also important are extra
curricular activities. Needless to say, the number of 
activities is less important than what the student has 
contributed to and gained from his extracurricular activi
ties. Election to positions of campus leadership by fellow 
students is used by the recruiter as another measure of 
the student's ability to deal with people. 

The Recruiter 

Ability to deal with people is also an important stand
ard used by the company in selecting recruiters. Alvan 
C. Sherrill, a recruiter for the Columbia-Southern Chem
ical Corporation, describes a good recruiter as "a man 
of many talents. He must be an employment interviewer, 
public relations man, surveyor of information, and com
pany ambassador all rolled into one. He must also 
possess good judgment, honesty, and tact. Above all, he 
must be genuinely interested in other people-and adept 
at sizing them up." In addition to these general require
ments, the recruiter needs an understanding of present
day college life and college students, both of which are 
likely to have changed since his campus days, an under
standing· of the services of the placement offices and the 
role of the placement director and his staff ( he must 
not expect preferential treatment), an understanding of 
tests and general counseling theory and an understanding 
of interview procedures. The potential recruiter must 
also be willing to travel, and because he is seldom 
closely supervised, he must be able to function on his 
own. Some companies prefer to send alumni back to 
their alma maters because of the contacts they have al
ready formed, but other companies give recruiters the 
choice as to where they would prefer to recruit. 

The final step of setting up the recruiting program is 
contacting the college and, in particular, the placement 
office. By direct contact with the placement office, the 
recruiter can obtain information regarding the kinds of 
graduates available in terms of fields of specialization, 
the appropriate time of year to schedule interviews, and 
the interviewing procedure at the school. Recruiters are 
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discouraged from coming too early in the school year 
and usually are not permitted to interview during finals 
and the week immediately preceding finals. The re
cruiter can also determine how he can best utilize his 
brochures and other materials, and whether tests or 
special application forms should be used. 

In the Institute of Technology, brochures are generally 
available to the student well before the date the company 
is scheduled to interview. Students should consult these 
brochures and other materials the placement office has 
available on the company and, on this basis and personal 
knowledge of the companies, sign up for interviews on 
the sign-up sheets which are put up in the placement 
office a few weeks before the interviewing date. 

A few days before the scheduled date, the recruiter 
usually contacts the placement office to make sure that 
all arrangements have been made and that the schedule 
of interviews is set up. If only a few students have 
signed up for interviews, the date may be canceled. 

Placement Director, Professor Pau'l A. Cartwright i's al
ways happy to help students in any way he can. 

In addition to the placement director, Professor Paul 
A. Cartwright, other college contacts here at the Uni
versity made by the company are the departmental rep
resentatives who work with the placement office. The 
following are members of this Placement Committee: 

Aeronautical Engineering .. .. .. ... .. .. .... . .. .. Carl N. DeSilva 
Agricultural Engineering .................. Arthur J. Schwantes 
Architecture .................................................. Robert L. Bliss 
Civil Engineering ................................................ Jesse Fant 
Chemical Engineering ... .... ... ....... .... . ........ N. H. Ceaglske 
Chemistry .................................................... Otto H. Johnson 
Electrical Engineering ....... ...... ............ ..... .. Edwin Kinnen 
IT Mathematics .. .. ...... .... ...... ....... ..... .. .... .... .. Edward Loye 
Mechanical Engineering .............................. R. S. Nyquist 
Industrial Engineering .. ..... ... . .. ... .. .... ... . ... . .. R. S. Nyquist 
Mines and Metallurgy ...... D. H. Yardley, M. Nicholson 
Physics ...... ... .. . .... .. ... ... ... . .. . ...... . ... . .. .. .... ... . .... Homer Mantis 
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Companies often arrange valuable contacts with grad
uating seniors through advertisements in campus pub
lications such as the Minnesota Technolog, by offering 
scholarships and summer jobs. The placement office 
also handles interviews for undergraduates seeking sum
mer employment. 

Plant Tour 

With the information on a student gathered, the re
cruiter prepares a report. The report is evaluated, and 
the student is contacted and told if the company is 
interested in employing him. If the company is inter
ested, and if the student as well is still interested, a 
second interview is arranged, this time at the company's 
plant location. This gives the student an opportunity to 
see the buildings and facilities, the general operation, 
and the environment in which he will work if employed. 
He also can meet some of the key executives and super
visors and attempt to determine whether the company 
appears to be the place for him or not. At the same 
time, company executives and supervisors can get a 
closer look at the prospective employee. They may have 
questions to ask and may wish to evaluate him in terms 
of the needs of the company. Usually a student has 
indicated a desire to work in a specific area, and he 
spends more of his visit viewing specific projects of the 
company. 

It is desirable for the company to reach a decision at 
this time. If the company is not prepared at this time, 
the student is generally told when he may expect a letter 
or a call. 

Final Decisions 

Once the company decides to offer a job to a candi
date, he is generally informed promptly. Whether ·or 
not to accept the job offer is then up to the student. 
However, the student should immediately acknowledge 
receipt of the offer. The amount of time the company 
allows for acceptance is determined by how early in the 
interviewing schedule the offer is made. If the offer is 
made near the beginning of the interviewing season, the 
student cannot know whether or not other offers will 
follow later. Therefore, he will want a considerable 
period of time before accepting. Toward the end of the 
interviewing season, he needs less time to reach a deci
sion. However, companies have found that it is unwise 
to pressure a student into making a prompt decision. 
The company which urges the student to look around 
in order to be sure of his decision will generally have 
more holding power than the company which does not 
take the candidate's interests fully into account. 

If the student accepts, the company generally ack
nowledges the acceptance, and letters of welcome are 
sent by appropriate persons in the association. The 
candidate is also sent further information relating to the 
company, the training program which he will enter, and 
the incoming group of trainees. An offer of help in find
ing housing is sometimes extended to the out-of-town 
student. Most companies pay the transportation costs 
for bringing the employee to his first job location. [] 

JANUARY. 1963 



uNOW LET'S PUT IT ALL TO WORK" 

An engineer knows no greater satisfaction 
than putting his training, his ideas 
and energy to work. At Detroit Edison, 
engineering talent finds rewarding oppor
tunities for expression and professional 
advancement in this great and growing 
industrial center of Southeastern Michigan. 
You might be interested in training as a 
Detroit Edison Project Engineer, develop
ing vital power-producing installations. 

Or you may prefer Research or Electrical 
Systems or Production Engineering-just 
three of many challenging fields open to you 
at Detroit Edison. 
For full career information, write for our 
free booklet about professional opportuni
ties for graduates in our company. Address 
is 2000 Second Ave., Detroit 26, Mich. Or 
talk with our representative when he arrives 
on your campus. 

THE DETROIT EDISON COMPANY 
An Investor-Owned Electric Light and Power Company 
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THESE GRADUATES THRIVE ON CRE 

PROJECT MANAGEMENT 
V. H. Simson 
Iowa State University-BSEE-1948 

MANUFACTURING ENGINEERING 
R. A. Busby 
University of Michigan-BSME-1952 

K. M. Nelson, Manager

Industrial Control Sales, discusses the functioning of 

Cutler-Hammer's automation teams, and how 

creative graduates contribute to pioneering developments. 

IVE CHALLENGES ... TH 

DEVELOPMENT ENGINEERING 
R. P. Potter 
University of lllinois-BSME-1959 

For over sixty years Cutler
Hammer has been a key con

tributor in planning automatic 
systems-now called automation. 

To meet the pressing challenge of 
rapidly expanding industrial auto
mation, we have formed a number of 
automation project teams. These 
teams combine the technical and 
manufacturing talents of versatile, 
seasoned specialists and young, crea
tive-minded engineering and business 
administration graduates. 

Their primary job: to make sure that 
a customer's automation investment 
pays an adequate return. 

How do they meet this challenge? 
By working with customer engineers 
and consultants to isolate cost prob
lems in manufacturing and ware
housing operations. Then, by apply
ing their individual disciplines and 
creative ingenuity to build common-

JANUl~RY, 1963 



AUTOMATION PROBLEM SOLVERS 

CONTROL ENGINEERING 
B. 0. Rae 
University of Wisconsin-BSEE-1957 

tl 
sense automation proposals that can 
be justified economically. 

Automation teams work together in 
a modern 500,000 square foot plant 
specifically designed to house every 
activity involved in the evolution of 
a system . . . in a creative climate 
that is conducive to imaginative 
planning and development. 

This approach has paid off! Though 
industry has barely scratched the sur
face of the automation potential, our 
credentials already are quite impres
sive. Jobs such as the U.S. Post Office 
mail handling systems in 14 major 
cities; a pallet handling system for a 
mail-order firm; data accumulation 
systems for large steel producers; a 
number of automobile body-line 
systems; bundle-handling systems for 
30 major newspaper mail rooms; and 
a package-handling system for a 
prominent publisher are just a few 
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SALES ENGINEERING 
J. B. Hewitt 
University of Colorado-BSME-1957 

r t 
examples of our automation planning 
skill at work. 

What are the advantages to the 
young, creative-minded graduate? 
Short range, it's an exceptional op
portunity for the man who responds 
to the challenge of finding new solu
tions to tough manufacturing prob
lems. Long range, being a key 
member of a Cutler-Hammer auto
mation team is an excellent way to 
get the diversified experience so 
essential to steady career develop
ment and future ad van cement. 

WHAT'S NEW? ASK ... 

ANALYTICAL ACCOUNTING 
D. R. King 
University of Wisconsin-BBA-1957 

t 
Want to know more? Write 
today to T. B. Jochem, 
Cutler-Hammer, Milwaukee, 
Wisconsin for complete infor
mation. And, plan to meet 
with our representative when 
he visits your campus. 

CUTLER· HAMMER 
AN EQUAl OPPORTUNITY EMPLOYER 

Culler-Hammer Inc., Milwaukee, Wisconsin • Divisions: All; Mullenbach; Thayer Scale " Subsidiaries: 
Uni-Bus., Inc.: Cutler-Hammer International, c. A. Associates: Cutler-Hammer Canada. ltd.: Cutler· 
Hammer, Mexicana, S. A. 
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After Graduation 

You ay Become the 

I 
I I 

by DONALD PETERSON, Grad, Sociol. PIERRE COULOMBE, Grad, Sociol. 

EOPLE entering a scientific field often have a dis
torted image of their chosen profession. Their antic

ipations of the role of the scientist in modern industry 
contrast sharply with work realities. Most scientists are 
thought to work independently in creative research. They 
are imagined to be individualists who pursue the un
known with a devotion characterized by self-imposed 
isolation and little regard for the opinions of others. The 
truth is, a scientist rarely works alone, nor can he ignore 
the people who surround him. As a member of a large 
research staff, he works cooperatively within a set of 
often detailed bureaucratic rules whose enforcers may be 
overly strict. In this event the struggles of the ·scientist 
may be more with a confining system than with nature. 

The large corporations by which scientists are usually 
employed require complex organization to coordinate 
their diverse activities and to maintain control over in
dustrial operations. The system of rules and records 
which permits control is termed "bureaucracy." Within 
bureaucracy there is a clear distinction between "staff" 
and "line." Line positions are hierarchically arranged 
with a clear division of authority from the top down. 
Persons in lower line positions implement the decisions 
of those at the top. Factory production is a line function. 
For example, a production supervisor takes orders from 
his superior and directs the activities of his work group. 
Staff positions, on the other hand, are advisory in nature. 
They do not form part of the "chain of command." The 
scientist is usually in a staff rather than a line position. 
Not infrequently, there is a fundamental conflict be
tween staff and line officers, the latter often having pre
ferred chances for promotion into positions of authority. 

Evmy activity in the bureaucratic organization is care
fully defined; the rules for behavior are clearly and cen
trally designated. To insure the proper fulfillment of 
allocated activities, the bureaucracy keeps records. It 
makes no difference whether an activity is the manufac
ture of an automobile part or an interview with an irate 
purchaser: it is recorded. There are numerous rules for 
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the proper filling out of forms, and there are experts in 
form-filling who periodically examine forms for correct
ness. Then data contained on forms are summarized on 
other forms; and these summary forms have their own 
rules and their own experts, and they, too, are sum
marized. 

The job of the line bureaucrat is to maintain and 
improve efficiency within his organization. This he does 
by keeping detailed records. Only with records is the 
analysis of activities possible, and from analysis come 
the comparisons and assessments of relative worth and 
relative costs necessary for efficient operation and also 
the standardization of procedures. 

In the extreme, however, the form completely replaces 
the act it is intended to represent. Record keeping may 
be a liability. The correctly filled form, an instrument 
for achieving efficiency, tends to become the ultimate 
goal of the expert form-filler. Records consequently give 
a distorted view of real activities. 

Many illustrations of this danger may be found in 

ABOUT THE AUTHORS 
Don Peterson is a teaching assistant in Sociology. 

He received his B.A. from Pasadena College in Pasa
dena, California, and is now working on his M.A. 
Don is a resident of Minneapolis and a member of the 
Army res,erve. 

Co-author is Pierre Coulombe also a Sociology teach
ing assis~tant. Pierre holds a Master of Commercial 
Sciences degree from Laval in the city of Quebec and 
is presently working on his Mas,ters in Sociology. 
Arts, music, and sports occupy his leisure time. Pierre 
is also a Lieutenant in the Canadian Navy. 

present day bureaucracies. For example, army recruits 
must undergo a specific training program. They must 
learn about gas warfare, weak masks, etc. Whenever a 
military unit fails to undergo the required training, no 
entry is 1nade in the service records of the men. Upon 
inspection, the records are then judged deficient. Instead 
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of criticizing the command for not having required the 
training in question, the records are criticized for not 
having proper entries. The solution to this dilemma in 
many cases is to make the entry whether or not the 
training is experienced. Thus, for the extreme bureau
crat, the record replaces the action. 

The staff scientist finds it difficult to adjust to the rec
ord-keeping demands of bureaucracy. While his goals 
correspond to those of the line bureaucrat in a final sense, 
his short term activity directly conflicts with demands 
of "keeping up the files." The researcher is capable of 
keeping detailed records, but this often seems out of 
place with respect to his scientific activity. His wide 
knowledge cannot be routinized by bureaucratic forms. 
He refuses to be limited by the implications of standard
ized forms and rebels against taking research time to 
complete them. This is more than rebellion against time 
involved. It is rebellion against routinization. 

The bureaucrat typically follows a single line of au
thority which specifically orders his behavior. His deci
sions are those prescribed "by the rules." In contrast, the 
professional scientist wants to make his own decisions. 
He is an "authority" in his own right. His self-image is 
sustained through validation by his professional col
leagues, and he therefore feels adequate to arrive at 
decisions without recourse to bureaucratic rules. 

In general, the scientist must make constant decisions. 
The authoritative rules of his work organization have no 
necessary relevance to decisions regarding the accept
ability of a particular statement about the world. He 
has at his disposal instead, a working "methodology" 
which constitutes his set of rules for decision-making. 
His methodology may suggest experimentation or direct 
observation of on-going events. His goal is to decide 
upon the truth-value of a proposed statement. His 
original "mood" is that of uncertainty which he seeks to 
alter by knowledge. 

The scientist has a marvelous variety of instruments 
at his command. In some instances, few alternatives are 
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present for a proper test. In other situations, a variety 
of tests are immediately apparent. He has a problem 
to solve, and the statement whose truth he is to judge 
is a proposed solution to his problem. If he shows that 
the statement is true, the problem is solved. If the state
ment is false, his problem remains. 

The scientist is relieved of much tedious work in re
search by well trained and skillful technicians. Generally 
the activities of the technician are prescribed by meth
odological procedures. He is not expected to be creative. 
However, there are a host of decisions that must be 
made by the scientist prior to the work of the technician. 
A decision must be made as to whether a particular 
statement is worth considering. More basical1y, a state
ment does not create itself: someone dreams it up. This 
is a theoretical, not a technical, problem and the realm 
of the scientist. Because there is no "logic" he may use 
to develop new ideas, the scientist must be an imagin
ative, creative thinker. 

Creativity of the Scientist 

It is precisely at this point that the location of a scien
tist in a bureaucracy is of greatest significance. If he 
could be equated with a technician, then a problem 
would not really exist, for the technician simply goes by 
rules-methodological rules, perhaps, but rules. He can 
fit into a bureaucratic scheme of things. He can carry on 
analyses as long as formulas are given. The "discovery'" 
of a new formula, however, requires the knowledge and 
creativity of the scientists. 

As a creative individual, the scientist cannot be bur
eaucratically controlled. The concept of organizational 
"efficiency" is meaningless with respect to scientific dis
covery. Although some ways of hypothesis-testing are 
more efficient than others and deduction from existing 
theory is more efficient than mere random behavior~ 
science itself is not an efficient enterprise. Efficiency be-
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longs to the world that is known. It does not belong to 
the world yet to be known. Efficiency is better hitched 
to the "past tense" than to the future tense. 

Because bureaucrats frequently do not fully appre
ciate this difference between routine and creative work, 
they sometimes have tried to promote efficiency by rigid 
scheduling. They have demanded that the scientist ad
here to strict office hours and punch the time clock as 
other employees do. They have tried strict enforcement 
of deadlines. But because there is no logic of creativity, 
one cannot be ordered to be creative any more than he 
can be told to "go catch a fish." 

Yet this is precisely what line bureaucrats often expect 
of the scientists employed in industry. They have been 
told by public relations people that "inventions can be 
ordered." New machines can be built via prescription as 
long as their underlying principles are known. But this is 
not creativity, which involves the discovery of principles 
to be utilized. This is technicality, even if it may require 
some creativity of its own in the process of application. 

Creativity typically goes in fits and starts. A novel idea 
presents itself and while its implications are being worked 
out, a host of related ideas comes into being. But when 
the lode is exhausted, a dormant period frequently fol
lows; the mind is lying fallow, as it were. Such a situa
tion does not fit well with bureaucratic scheduling. 

In one case a scientist developed a dodge in order to 
protect his job. When he was first on the job, he was 
forever developing new ideas for research, and his staff 
pushed his activities along. During the hectic days of 
rapid discovery, his superior was elated-so elated that he 
could not anticipate the period of decline which eventu
ally came. The longer the decline, the more restive grew 
the bureaucrat, and he began making not only demands 
but also threatening noises. After a while, of course, the 
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scientist developed some new ideas, but he had learned 
his lesson well. This time, instead of giving all of his 
ideas to his superior as they were developed, he hoarded 
some to "tide him over the lean times." He has been suc
cessful in his deception. And the bureaucrat is happy to 
know that almost any time he wants a new idea, his man 
can give it to him. 

But is this a practical solution to the scientist's dilem
ma of having to "produce" on a time schedule? Would it 
not be better if management were trained to accept the 
lean with the gravy, to better understand the creative 
process? Would it not be better if all parties understood 
that the creative scientist cannot fit neatly into a bur
eaucratic mold? 

Validation of Self 

Something else should be considered here also. A per
son must think of himself as a scientist in order to behave 
as a scientist. One directs his activity in terms of some 
identity which he holds of himself. In order to maintain 
an identity, however, his self-conception must be ac
cepted by others with whom he interacts. This is what 
sociologists speak of as the "validation of self." 

During his university years, a person not only learns 
new ideas and new behaviors but he develops his new 
identity as a scientist. This identity must be validated 
by those who count. The most significant validation i~ 
the granting of an academic degree. This degree in itself, 
however, is not sufficient to sustain the identity of "sci
entist" when the person enters industry. He needs to be 
validated by his colleagues as well. 

(Continued on Page 34) 
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Reasons for building a career at Collins: 

MERCURY Every voice from the 

Mercury capsules has been transmitted to earth 

by Collins equipment. In fact, every phase of the 

Mercury voyages - from launch and orbit to 

re-entry and recovery- required communications 

supplied by Collins. D Mercury opened the 

door to space communications. Just ahead are 

Projects Gemini and Apollo. And the E.E., M.E., 

Mathematician, or Physicist who can qualify for 

Collins' space communications team is set for an 

adventuresome career. Interested? Get complete 

details from your Placement Office. Or write the 

Collins engineering center nearest you. 
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COLLINS 

L. R. Nuss, 
Collins Radio Company, 
Cedar Rapids, Iowa 

C. P. Nelson, 
Collins Radio Company, 
Dallas, Texas 

E. D. Montano, 
Collins Radio Company, 
Newport Beach, California 
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TRIBOELECTR E 

This coined word applies to the emission of electrons which 
occurs at the time of metal abrasion or fracture. Refined 
measurement techniques in regard to this factor may lead 
to the detection of microscopic cracking long before failure 
... allowing for part replacement before the onset of fracture 
in service. Triboelectroemanescence is only one of the many 
phenomena involving metal behavior now under study at 
Douglas. Because structural reliability is a critical consider
ation in the design of transonic, supersonic and hypersonic 
aerospace vehicles, Douglas laboratories are engaged in a 

ANESCEN E comprehensive research pro
gram relating to metal endur-

,. ... A STIMULATING AREA FOR CREATIVE ENGINEERS ance. This includes corrosion 
causes and effects, environmental studies, and the effects of 
steady state loads and intermittent strains under cryogenic 
through pyrogenic temperatures in causing metal cracking. 

The above is only one of hundreds of interesting assignment 
areas at Douglas. If you are seeking a stimulating career 
with an organization in the thick of the most vital programs 
of today and tomorrow, we invite you to contact 
us. Please write to Mr. S. A. Amestoy, Douglas 
Aircraft Company, 3000 Ocean Park DDU 
Boulevard, Santa Monica, California, Box 600-Y. 
Douglas Aircraft is an equal opportunity employer. 
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Opportunity, in a word. 
Chemist or engineer, administrator 

or scientist of many disciplines, recent 
graduate or veteran resuming your 
career-you can find opportunity at 
Dow and you are expected to seek it out. 

Opportunity at Dow is for those 
whg create, produce and sell our 
products, which are: industrial chemi
cals, plastics, metals, agricultural 
chemicals, textile fibers, and a growing 
family of consumer items. We manu
facture and sell in 27locations here, 28 
abroad, plus subsidiary and associated 
compan:les. It follows, Dow needs 
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many good people of varying back- about employment opportunities at 
grounds. The only limitations are in Dow, see your Placement Director, or 
the people themselves. Promotions are write the Technical Employment 
made from within. Manager at any of the locations listed 

Opportunity at Dow is research, go- below. 
ing on continually in 50 separate California- Pittsburg .. Colorado- Rocky· 
laboratories. Fields include basic re- Flats " Illinois-Madison .. Indiana-Pitman-

search, process development and appli
cation research. Present laboratories 
and plants are being expanded, new 
ones planned and built. Sales have 
increased 8 times since World War II. 
Many of our more than 700 products 
didn't even exist then. 

If you'd like detailed information 

Moore Division, Indianapolis • LouisiaAa
Plaquemine • Massachusetts-Framingham 
• Michigan-Midland • Ohio-Dobeckmun, 
Company, Cleveland; Dow Industrial Service. 
Cleveland " Oklahoma-Dowell, Tulsa .. 
Texas-Freeport • Virginia-Williamsburg. 

THE DOW CHEMICAL COMPANY 
Midland, Michigan 

An Equal Opportunity Employer 
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by LARRY J. NIMMERFROH, EE, '67 

he end of Fall Quarter 1962 saw the opening of the 
Data Processing Center at the University of Minne

sota. Located underground between the Physics Build
ing and Morrill Hall, the center now computes the Uni
versity payroll. 

Prior to this time, the Business Office of the Univer
sity and the Office of Admissions and Records con
ducted their affairs entirely apart from each other. Now, 
however, these offices will share the processing ma
chinery. The Data Processing Center itself is separate 
from these two offices, acting in the position of a service 
agency of the University. 

The changeover was necessitated by the increased 
University enrollment of from 12,000 students after 
World War II, to over 30,000 in 1962. Today the grades 
of 30,000 students can be processed in the same length 

I 

of time formerly needed to process the grades of 12,000 
students. 

The decision to create the center was made five years 
ago. At that time the basement of the former Adminis-

ABOUT THE AUTHOR 

Larry Nimmerfroh, although a native Minneapolitan, 
is probably among the most widely-traveled IT stu
dents. He has been to both France and Japan as a 
result of his father's being in the service. Since 
returning to Minneapolis, Larry graduated from Be
nilde High School ('62), has been working at a Food
town supermarket for about a year and a half, and is 
an EE major in IT. Larry's camus activities are Tech
nolog feature writing and membership in the Newman 
Club. 

The keypunch operator supervisor, Miss 
Joan Zazulak, demonstrates the IBM Card 
Verifier. which punches the holes in the 
cards. 

Photos by Bill Cecchi 
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Quarter Grade Reports come out of the 
printer. These particular grades are late 
grades, since they have only one grade 
on them. 

tration Building (now Morrill Hall) was considered as 
its site, but it was finally decided to build it under
ground. The Center was originally scheduled to have an 
IBM 650 Computer, but now has a 1410. The 1410 is 
tape oriented with either tape or card input. It is capable 
of storing 40,000 digits at a time, and can be fed 800 
cards per minute. 

The manager of the Center is Mr. Ralph Willard, a 
1952 School of Business graduate. When at full strength, 

Punched cards are fed into the card sorter at the rate of 2000 
per minute. 

the Center will employ thirty persons. 
When a person desires to register for a school quarter, 

a registratiO:Jf permit is made on a keypunch board. 
When the student presents this registration card along 
with his tally cards to the Records office, the office per
sonnel pull a card for the courses which are not tallied 
and send the cards to the Center with the rest. 

(Continued on Page 46) 

Control Panel for IBM 407 Computer, used to run grades at 
150 per minute. There's a few wires for an engineer to play 
with. 



Opportunities are better than 
ever at Bethlehem Steel I 

hat kinds of engineers do you find with Bethlehem? 

Here's the answer: Chemical Engi
neers ... Civil Engineers ... Elec
trical Engineers . . . Industrial 
Engineers ... Mechanical Engi
neers ... Metallurgical Engineers 
... Mining E~gineers . ~ . Naval 
Architects and Marine Engineers, 
and more. 

Every major engineering degree is 
:represented within the manage
ment ranks here at Bethlehem Steel. 

It makes sense. The mining and 
processing of minerals obviously 
'suggest the need for Mining Engi
neers. Then come the chemical 
processes of coke-making, smelting, 
refining. Fuels are consumed, valu
able by-products are made. Is it 
any wonder steelmaking calls for 
Chemical Engineers? 

And how about the machinery, the 
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mills, the furnaces, the instrumen
tation that make up a modern steel 
plant? Mechanical Engineers de
sign them, and frequently supervise 
installation. Civil Engineers design 
and put up the buildings to house 
them, and the feed lines to keep 
them supplied. 

Power? Steel is the biggest indus
trial consumer of electric power. 
You cannot conceive of a greater 
concentration of electrical equip
ment than in a modern steel mill. 
And many steel plants generate 
electric power, too. Electrical Engi
neers are busy fellows in the steel 
industry. 

Steelmaking calls for volume pro
duction, complex and scientific, 
often highly automated. We manu
facture numerous finished products, 
too, from nuts and bolts to nuclear
powered cruisers. The Industrial 
Engineer finds plenty to do here 
at Bethlehem. 

What's more, the kind of engineer
ing degree does not limit a Looper's 
assignments. The superintendent 
of a huge open-hearth department, 
or a giant rolling mill, might well 
be an M.E., a Ch.E., a Met.E., 
an I.E., or C.E. 

Sales Engineers 

Because of the nature of our 
products, a man with a technical 
background and a "sales personal-

E LE 

ity" has a great opportunity in 
sales with Bethlehem Steel. 

Research 

Our research policy and our 
magnificent new research labora
tories, in Bethlehem, Pa., offer 
unexcelled opportunities for re
search and development engineers 
and scientists. The exciting results 
of research promise bright pros
pects for all Bethlehem operations. 

Shipbuilding 

As the world's largest privately 
owned shipbuilding and ship repair 
organization, Bethlehem offers ca
reers to Naval Architects and 
Marine Engineers, as well as to 
engineers in many other categories. 

The Loop Course 

This program was established 
some forty years ago, to select and 
train well-qualified college gradu
ates for management careers in the 
Bethlehem organization. It was so 
named because of an observational 
circuit (or "loop") of a steel plant. 
After a five-weeks' basic training 
period, which is held once a year at 
company headquarters in Bethle
hem, Pa., loopers receive their first 
assignments, which call for special
ized training that may last for a 
few weeks or for as long as a year. 
Next comes on-the-job training, 
and the looper is on his way. 

An equal opportunity employer 

EL 

JANUARY, 1963 



It takes only eight months in AC-Milwaukee's 
"Career Acceleration Program" to become an 
important member of one of the nation's top 
inertial guidance development and manufacturing 
operations. You will add to your technical back
ground eight months of formalized classroom 
instruction in: Ballistic and Cruise Missile Instruc
tion and laboratory, Engineering Analysis (Servo 
Mechanisms), Principles of Airborne Digital Com
puters, Basic Principles of Inertial Guidance, 
Probability and Statistics, and the Philosophy of 
Reliability-plus rotating job assignments in 
Engineering, Manufacturing and Reliability 
Departments. 
In 32 weeks you're working on guidance systems 
for Thor, Titan II and Apollo and a modified Bomb
ing Navigational System for the B-52C&D. 
You've multiplied your opportunities for advance
ment with up-to-date knowledge in this rapidly 
changing area. 

MILWAUKEE-In addition to the "Career Acceleration 
Program" there is a Field Service Program: Two- to 
four-month classroom and laboratory On-the-Job 
Training Program which involves training on inertial 
guidance systems or bombing navigational systems. 
Domestic assignments follow completion of program. 

BOSTON-Advanced Concepts Research and Develop
ment On-the-Job Training Program-AC's Boston 
Laboratory is engaged in development of navigational 
systems for manned aircraft, ballistic missiles and 
space vehicles. 

LOS ANGELES-Advanced Concepts Research and 
Development On-the-Job Training Program-AC's Los 
Angeles Laboratory is occupied with advanced guid
ance research for space vehicles and ballistic missiles, 
plus research in special purpose digital computers. 

If you will soon have a BS, MS, or PhD in EE, ME, or 
Physics, contact your placement office or write Mr. 
G. F. Raasch, Director of Scientific & Professional 
Employment, Dept. 5753, AC Spark Plug Division, 
South Howell, Milwaukee 1, Wisconsin. 

AC SPARK PLUG .:gg. THE ELECTRONICS DIVISION OF GENERAL MOTORS 
MILWAUKEE ,. LOS ANGELES • BOSTON • FLINT An Equal Opportunity Employer 
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Our spies have reported that a number of the en
gineers are not pinning up the Pin-Up. We know why, 
and we're going to do something about it! Merely drop 
us a letter and 25c in coin and we will send you a 
matched set of twelve pins, one for each month of the 
year. That, gentlemen, is pin money. 

Our Miss January is Marcia Molander, whom you may 
recognize as one of last year's E-Day Queen Colleen 
candidates. Even though she was a loser, we think she's 
a winner. 

Marcia graduated from Washburn High in 1960, and 
is now an Education major here at the U. She was re
cently chosen as the Delta Upsilon "Dream Girl." She 
has pledged Delta Gamma sorority. 

Marcia is 5' 5" tall, and her 120 pounds are distributed 
in the ratio 3.5-23-35. We are happy to have her for our 
first Pin-Up of 1963. Now let's send for those pins and 
start the year off right. 



AT PRATT & WHITNEY AIRCRAFT ...... 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION-POWER FOR AUXIliARY SYSTEMS. 
CURRENT UTILIZATJONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL ... .- .. -.......... 
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The glamour and excitement of space age programs often obscure a fundamental fact. It is simply 

that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 
leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to healthy progress. In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and industrial 
power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodynamics ... thermionic and thermo

electric conversions . .. hypersonic propulsion . . . fuel cells and nuclear power. 

If you have interests in common with us, if you look to the future but desire to take a down-to-earth 

approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de· 
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL e AERONAUTICAL e ElECTRICAl e CHEMICAL and 
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY e METALLURGY e CERAMICS e MATHEMATICS e ENGI· 

NEERBNG SCIENCE or APPUED MECHANICS. The field still broadens. The challenge grows greater. And a future of 
recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 
consult your college placement officer or write to Mr. William l. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FlORIDA OPERATIONS WEST PALM BEACH, FLORIDA 

MINNESOTA TECHNOLOG 

An Equal Opportunity Employer 
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by LARRY J. NIMMERFROH, EE '67 

Well, treasure hunters, I'm disappointed in you. With 
last month's clues, especially the hidden one, you should 
have discovered it easily. 

Take heart, however, because as of January 8, 1963, 
the treasure prize was still worth $32.50, before any 

N 
1. All full-time students and faculty of the University of Min

nesota ( Minneapolis and St. Paul) are eligible; except for 
members of the Minnesota Technolog Board and Staff. 

2. If found, the treasure must be turned in to the 'Log office 
within five days or no prize will be awarded. 

3. Any evidence of intentional defacing of the treasure will 
automatically terminate the contest with no prizes awarded. 

4. The total amount of the prize will be decreased by 50 cents 
a day starting with December 4, 1962. 

5. The value of the prize awarded will be decreased by 5% for 
each uncounted or extra drilled hole reported by the winner. 

6. A 5% bonus will be paid if the winner is an LT. faculty 
member and a 10% bonus if the winner is an LT. student. 

7. All decisions by the judges will be final. 

BUREAUCRATIC SCIENTIST 
(Continued from Page 22) 

The laboratory which is most conducive to creative 
activity is the one which involves the interaction of sci
entists. They share and criticize each others' ideas. Each 
draws his most important validation of self from his fel
low scientist. However unfortunate is the man whose 
"wife doesn't understand him," consider the plight of the 
one whose boss doesn't either! Lack of professional and 
colleague understanding is another way of saying "unable 
to validate my claims upon a social identity." And such 
an identity is necessary for a person to perform effec
tively the role associated with the identity and to com
municate effectively within that role. 

If management were aware of the scientist's continuous 
need to validate his claims to scientific status, it would 
not be hesitant to let the major responsibility for deciding 
the worth of continued employment rest with the scien
tific group itself. That is, bureaucratically structured 
management would not feel it necessary to maintain 
direct control over the recruitment and dismissal of 
scientists. What management must have ultimately, is 
the scientist's loyalty, that is, his validation not merely 
of the claim "I am a scientist," but rather of the claim 
"I am a scientist for X company." The confidence man
agement places in a scientist is akin to placing one's 
confidence in a personal· friend. 
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bonus is added. Note, however, that the treasure will 
not be in its hiding place January 17, in order that the 
'LoG staff may put together next month's magazine in 
peace and quiet. 

Last month's due was easy for people from west of 
here, but this month's will be harder to decipher. The 
person with imagination, however, will find it. 

Remember, stop in at the 'LoG office, ME 2, any time 
if you have any question concerning the contest, except 
the actual location of the treasure. 

JANUARY UES 

1. The connotation of "forestry". 

2. Not in a circle drawn on the map of 
the Minneapolis Campus appearing in 
the Winter Quarter Class Schedule. 
The circle should have a radius of one 
inch, using the north corner of Nichol
Hall as the center. 

3. Not in a building. 

The scientist must validate his identity outside his im
mediate work group as well, through such interaction as 
publishing research and ideas, reading professional jour
nals, and attending professional meetings. Management 
may prohibit the first and discourage the last. It should 
again understand the value and even the necessity of: 

1. freedom of publication and discussion of work with 
other scientists; 

2. association with high caliber colleague groups; 
3. a technically trained management; 
4. freedom of the scientist to choose the problem he 

wishes to work on; and 
5. individualized treatment of the scientist by man

agement. 
:Management must allow its scientists to create their 

own structure. It cannot require that its creative staff 
work like its bureaucratic lines; to do so is to destroy the 
creativity of its scientific staff. The usual rules of office 
procedure cannot apply carte blanche to the world of 
scientific creativity. While some limits must exist, the 
best limits are those imposed by a group of sensible 
adults who are aware of their responsibility. Without 
suffering either the license of anarchy or the strait-jacket 
of bureaucracy, the professional scientist must, in a situ
ation conducive to both creativity and plant loyalty, be 
free from the normal restraints found in traditional in
dustry. If management fails to achieve this, the scientist 
will-and probably through an existing mechanism which 
will validate their claims for the identity prized above 
bureaucratic location-that of creative scientist. (] 
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Hal D'Orazio (B.S.I.E., 1961) was given important engi
neering responsibilities the moment he reported to Illinois 
Bell. Hal, as Assistant Engineer, studied conditions af
fecting a vital submarine transmission cable crossing in 
Chicago. His recommendations were well received by his 
management, particularly since they contained some unique 
cost-saving ideas on tunneling methods. 

MINNESOTA TECHNOtOG 

I 

------------···-···-····;·· ................... ,.,." 

IES 

Hal's initial success has earned him other difficult as
signments involved with transmission systems. More op
portunities for Hal to show what he can do! 

Hal D'Orazio and other young engineers like him in 
Bell Telephone Companies throughout the country help 
bring the finest communications service in the world to the 
homes and businesses of a growing America. 

BELL TELEPHONE COMPANIES 
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• 
TRANE ... entering its 50th year ... makes products for any air 

condition ... has history's largest single air conditioning installa-

tion to be made at one time ... heats the first nuclear merchant 

ship ... cools the fastest jetliner ... developed the military's 

smallest ground support air conditioners ... conditions South 

African gold mines ... makes heat exchangers for missiles ..• 

air conditions the house down the block ... has one of the best

equipped laboratories devoted to heat exchange problems ... set 

up its 112th U.S. sales office, its fifth overseas ... is planning 

its ninth U. S. factory, its first overseas . . . has passed the 

$100,000,000 sales mark ... maintains one of the highest profit 

rates in the industry ... returns more than half of its profits for 

growth to meet the challenge of tomorrow. 

TRANE GROWTH POSITIONS AVAILABLE 

YIEAR 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 

GROSS 
SAllES 

$ 38,576,455 
41,982,317 
45,482,615 
50,247,483 
54,061,937 
74,443,851 
80,648,028 
81,571,963 
84,112,872 

102,461,451 
96,316,660 

TRANIE FACILITIIES 
(IN SQUARE IFIEIET) 

583,747 
611,971 
665,363 
783,523 
875,588 

1,134,109 
1,540,466 
1,582,466 
1,613,570 
1,709,870 
2,021,826 

!Engineering Graduates-Sales management. sales engineering, international sales 
engineering, dealer sales engineering, manufacturing engineering, industrial engineering, 
research and test engineering, development engineering. 
Liberal Arts and Business Graduates-Accounting and finance, advertising, credit 
and purchasing. 
Add up the facts. Then write for more information, or for an employment application form, to: 

Staff !Employment 
The Trane Company 
La Crosse, Wisconsin 

NOTE: Trane representatives will be on the Minnesota campus February 
5 and 6 to discuss career opportunit,ies wit,h interested st,udents. Make 
a date with them through your Place1nent Director. 

All qualified applicants will receive consideration for employment without regard 
to race, creed, color or national origin. 

FOR ANY AIR CONDITION 

HEADQUARTERS-LaCrosse, Wis.; PLANTS-LaCrosse; Scranton, Pa.; Salt Lake. City, Utah; Clarksville, 
Tenn.; planning to build new plants in Scranton, and in Lexington, Ky. Trane of Canada, Ltd., plant is in Toronto. 
Trane S. A. is planning to build a plant in western Europe. SALES OFFICES-112 principal U.S. cities; Trane 
of Canada has 20; Trane S. A. has five in western Europe; Trane Ltd., has two in the United Kingdom. 
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Calvin W. Emerson, Purdue BSME 
'60, MSME '62, inspects hollow air
cooled turbine blades after a test 
run of a first-stage prototype wheel 
in a turboprop engine power sec
tion. Emerson is one of numerous 
young engineers engaged in applied 
research on advanced gas turbine 
engines now under development by 
the Allison Division of General 
Motors. Blades of the type shown 
in the wheel have played a major 
role in boosting horsepower as 
much as 63% in development en
gines. These air-cooled blades 
operate in higher inlet gas tempera
tures with a lower blade surface 
temperature than uncooled blades, 
making possible improved fuel con
sumption as well as increased 
horsepower output. 

8 ADVANCED TURBINE ENGINE DEVELOPMENT-Allison, 

world leader in the design, development and production of turbo prop 

engines, is extending their capabilities to meet changing military needs. 

Current programs greatly advancing the state of the art include 

developments for V/STOL applications and programs to maximize fuel 

economy and range through air cooled turbines and high temperature 

regenerative cycles. 

And, in other fields, first and second stage rocket engine cases designed 

and produced by Allison for Minuteman have achieved a 100 per cent 

reliability record. Allison's steadily growing competence in the field 

is reflected in the forward strides made in titanium and glass filament-wound 

ICBM cases. Also, Allison has developed a highly efficient regenerative 

liquid metal cell that may point the way to a powerful, yet compact, 

electrical system for space-age applications. 

Atomic Energy Commission's announcement of negotiations with Allison 

as prime contractor for development of MCR (Military Compact Reactor) 

also creates long-range opportunities in the nuclear field. Perhaps there's 

a place for you in the creative environment at Allison. Talk to our 

representative when he visits your campus. Let him tell you first-hand 

li Qfl what it's like at Allison where "Energy Conversion Is our Business." 
THE ENERGY CONVERSION DIVISION OF 

GENERAL MOTORS, INDIANAPOLIS, INDIANA 

MINNESOTA TECHNOLOG 

An equal opportunity employer 
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by CHARLES ANDERSON, CE '64 

DR. HENRY A. BENT 

Minneapolis born and raised, Doctor Richard A. 
Swalin, Professor and Head of the Department of 
Metallurgy, received his degree in 1954 and joined the 
faculty in 1956. 

Doctor Swalin allots research time to three projects. 
One of these, sponsored by the National Science Founda
tion, is relatively new. He is conducting experiments on 
the rate of diffusion of niobium and oxygen tln·ough the 
electrolyte of solid state fuel cells. His concern is chiefly 
their rate of transport at high temperatures as a func
tion of the defects in the structure of the electrolyte. 
These measurements are made possible through the use 
of radioactive tracers. 

A new idea or a new experimental measurement gives 
a feeling of creative satisfaction, says Doctor Swalin, 
very similar to that which is experienced by the artist. 
Thus, a new idea from his experiments is always a new 
high point in his career. 

He is the author of a new text, Thermodynamics of 
Solids, which was first used in the classroom during the 
fall quarter. Doctor Swalin has had numerous papers 
published in journals and has presented others at inter
national conferences, one of which was in Holland and 
another in Japan. 

A mountain climbing enthusiast in his youth, today 
Doctor Swalin still enjoys camping, traveling, skiing, and 
sailing. 
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Will a new theory of molecular structure change our 
chemistry text books? Perhaps, thinks Doctor Henry A. 
Bent, Associate Professor of Inorganic Chemistry. Doc
tor Bent has developed molecular models based on his 
new "tangent-sphere" concept of electrons which indi
cates a revision of present theories of molecular struc
ture is probably needed. 

After receiving his Doctors degree from the University 
of California in 1952, Professor Bent came to the Uni
versity of Minnesota in 1955 as a research fellow and 
joined the faculty in 1957. 

A young and active outdoorsman, Doctor Bent enjoys 
participating in a dozen sports. This past summer he 
and his father added a fireplace and chimney to a log 
cabin on Hungry Jack Lake. 

Learning was his main interest and desire in high 
school, but he enjoys it even more now that the tension 
of "formal schooling' is behind him. Doctor Bent has 
published several papers including one discussing "Elec
tron Correlation and Bond Properties in Some Selected 
Sulfur Compounds," a paper on "Tangent-Sphere Models 
of Molecules-Their Meaning, Construction, and Uses," 
and another on "The Second Law of Thermodynamics." 

As for the future, Doctor Bent hopes to develop his 
molecular models more fully until they can efficiently 
answer questions of chemical and physical properties 
of substances. 

DR. RICHARD A. SWALIN 
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''Ji.ow •.•. many new··products .. have 
been developed recently?" 

''How·many.neU).plants built 
·in. the>p~st·.fj.··yeOrrs ?'' 

Students very rarely ask a campus interviewer ques
tions like these. But they should. The answers will re
veal a great deal about a company. Allied 
Chemical has the answers. Ask our repre
sentative next time he visits your campus. 

When you talk with him, be sure to ask 
the questions you want to ask. Answering 
your questions is an important part of our 

representative's business. He's on your campus to be 
helpful-to give you all the facts you need in order 

to make a sound career decision. 
Your placement office can tell you when 

our representative will arrive-and sup
ply you with a copy of «your Future in 
Allied Chemical." Allied Chemical Corp., 
Dept. 100, 61 Broadway, N.Y. 6, N.Y. 

BASIC TO AMERICA'S PROGRESS 

DIVISIONS: BARRETT•GENERAL CHEMICAL•INTERNATIONAL•NATIONAL ANILINE •NITROGEN•PLASTICS•SEMET-SOLVAY•SOLVAY PROCESS•UNION TEXAS PETROLEUM 

AN EQUAL OPPORTUNITY EMPLOYER 
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If you are about to decide on your 
future employment and are grad
uating with outstanding scholastic 
achievement in engineering or the 
physical sciences . . . the Sandia 
Corporation would like to arrange 
an interview with you. 
At Sandia, you would work in re
search, design and development, or 
engineering. Our scientists and en
gineers are engaged in projects in 
the fields of solid state physics, 
plasma physics, materials research, 
explosives technology, pulse phe
nomena and radiation damage. 
You would work in a modern well
equipped $120 million laboratory 
and be associated with some of this 

nation's outstanding technical per
sonnel. You would receive liberal 
benefits which, in addition to insur
ance, retirement and vacation, in
clude an opportunity for continuing 
your graduate studies. 
You would be employed in sunny, 
dry Albuquerque, a Southwestern 
cultural center of over 250,000, or 
in our laboratory at Livermore, 
California, with all the advantages 
of the San Francisco Bay area. 
Electrical and Mechanical Engineers 
at aU Degree Levels 
At MS and PhD Levels 
Aeronautical Engineers ?.u:.:;;:,,;::rr>n:L:'.}r:::::rnu'" 
Ceramic Engineers L:e>ru::c:";i:'u:'i:>di!'HCbtiith'i::"';n;';:~w 

Chemical Engineers Ks:;;';/§;;;x:g;;~sn:!i!:'"'tdiX:e;,;pmm 

Industrial Engineers >U?t>:~::::C!i'tkvr:)/:GY.:'i::>;x;;; 
Chemists e;;::rNtt+:&nn<?biYhJ/.LiUV::iW'im:i:~''ii'itA .c.').:::\::ii'H''''"''' 

Mathematicians :tnMM~®tt:.:hii&h+>;w·n:':xx:u;cJ;<n:>'I'c:;:' 
Physical Metallurgists lK1bi'WkL''h''''i~<Y>Y'iht:DF' 
Physicists .. <,3\<>:nv:ccnx;";;wll::•twhnA+8i;;:;;n:Ai:>:tnan%'l!:tn:ou'" 

Engineering Physicists IM''''ii"i"<Si:illl:ti'r;:;y:,;:wsr• 

8 tatiS tician S 'Wdt)U!/L:i:iWAPiFiitil'ii!"ihri?S:!'P<i<'<::0:'''rH'/'i c,:,;y:;; 

Sandia Corporation recruiters will be 
on your campw; soon. • For appoint
ment for interview, see your Coll!ege 
Placement Officer now. 
Equal Opportunity Employer 

I 

ALBUQUERQUE. NEW MEXICO 
LIVERMORE. CALIFORNIA 

*The Sandia representative will be on campus January 15,16,17 .. 
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California's far-flung state engineering projects are no boom-time enterprises. 
They are sustained, long-range operations planned to keep pace with the con
tinued growth of the state. They offer employment stability, good salaries, job 
rotation and professional advancement. May we send you details and campus 
interview schedule of our representatives? When writing, please tell us your field 
of interest. State Personnel Board, 801 Capitol Avenue, Sacramento, California. 
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HIGH SCH L PAGE 

he he ical 
by STUART W. FENTON 
Chairman, Department of Chemistry 

NE of the basic functions of the chemist is the syn-
thesis of new compounds with useful and interest

ing properties. To date several hundred thousand dif
ferent chemicals have, at one time or another, been 
produced in the laboratory, and the number of additional 
compounds which could be produced just by currently 
known methods is almost unlimited. 

To anticipate which of these compounds are likely to 
be useful, and to discover reactions which can be used 
to synthesize them efficiently, the chemist must have at 
his command a great variety of skills. He must know 
how the individual molecule of a compound is built up 
out of its constituent atoms, and he must understand the 
forces which hold these atoms in place. From the sn·uc
ture of a single molecule, he must be able to predict the 
properties of the bulk chemical, which is made up of 
countless billions of such molecules. 

The chemical reaction by which a particular com
pound is formed usually passes through a number of 
intermediate stages to yield a mixture in which the de
sired compound is just one constituent. The chemist 
must be able to identify the components of the reaction 
mixture, and measure the proportions in which they are 
present, at all stages of the reaction. 

Of course no single chemist does all these things, and, 
if you choose a career in chemistry, you will undoubted
ly specialize to some extent. However, your training as 
an undergraduate student majoring in chemistry touches 
on all aspects of the field, and specialization usually be
gins only with post-graduate work In addition to your 
work in chemistry, you will also take a considerable 
number of courses in mathematics and physics, as well 
as in nonscientific subjects. 

The time required for a Bachelor of Science degree in 
chemistry is four years. If you wish, you may stop your 
formal training at that point to accept a position as a 
chemist, most likely in an industrial research laboratory. 
There are hundreds of these across the country, ranging 
from the research laboratories of the giant chemical com
panies, employing thousands of chemists, to small local 
concerns where you might be the only chemist on the 
staff. For many years there have been more positions 
vacant than there are qualified chemists to fill them. 

However, if your undergraduate record has been 
reasonably good, you will want to consider the advan
tages of going on to do graduate work for an advanced 
degree. The Ph.D. degree takes an additional three to 
four years, and involves writing a thesis on a piece of 
original research that you have carried out yourself. The 
Ph.D. chemist is eligible for a much greater variety of 
positions (for example, almost all chemists on university 
faculties have obtained their doctorates), and also com
mands a considerably higher salary. It is usually pos-
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hallenge 

sible to be financially self-supporting as a graduate stu
dent, either through various government and industrial 
fellowships, or through teaching assistantships. 

How should you prepare yourself in high school if 
you want to major in chemistry when you go to college? 
Of course, you should take the chemistry course offered 
by your school, and it is a good idea to take the physics 
course as well. But it is at least equally important that 
you be well prepared in mathematics; most colleges, in
cluding the Institute of Technology at the University of 
Minnesota, require that you have taken four years of 
high school mathematics. You should also have some 
preparation in a foreign language, preferably German, 
since a good deal of the chemical literature is written in 
that language. Finally, remember that any results which 
you may obtain as a chemist are worthless unless you 
can communicate them to others, so don't neglect your 
own language, English. 

This article was written to give you a very brief idea 
of what chemists do and how they are trained. Without 
the many skills of the chemist, our technology would 
come to a complete halt, or at least be prevented from 
developing further. If the idea of becoming a chemist 
appeals to you, and if you would like further informa
tion, why not visit the Chemistry Department and talk 
your plans over with a member of the chemistry staff.[] 

JANUARY, 1963 
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DECEMBER ANSWERS 
1. 1 
2. Number the points from 1 to 25 from left to 

right and top to bottom. Connect all the even num
bered points. 

3. 0,3 
4. Every line must touch two dots. Thus there 

are in all an even number of lines emerging from 
the dots. But there are an even number of lines 
coming from the dots which are connected by an 
even number of lines. Subtracting, one finds that 
there are an even number of lines coming from the 
dots which are each connected by an odd number 
of lines. Hence the number of such dots is even. 

5. 1/e 
6. Consider the five lines coming from a point. 

At least three of these lines must be of one color, 
call it red. The other ends of the three red lines 
are connected by three lines. Then either ( 1) at 
least one of these lines is red or ( 2) all of them are 
blue. In either case one has formed a triangle all 
of whose sides are the same color. 

CONTEST RULES 
For solutions of the Brain Teasers five prizes will be offered, 

one of $4.00 cash and five more of $1.00 each. The first 
prize will be awarded to the first I.T. student who submits 
the correct answers to all of the Brain Teasers. The dollar 
prizes will be awarded to the first student in each class who 
correctly solves the greatest number of Brain Teasers. 

Awards will be based on accuracy and promptness of reply 
as well as clarity and logic of solution. 

MINNESOTA TECHNOLOG 
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Splinters m a D 

Rumor has it that manufacturers of a certain feminine 
garment are currently making only three kinds: The 
Russian type, the Salavation Army type, and the Amer
ican type. The function of the Russian type is to uplift 
the masses, the Salvation Army type to raise the fallen, 
and the American type to make mountains out of mole 
hills. 8 8 8 

Have you heard about the new play about to hit 
Broadway. It's to be called "My Wild Irish Lexicon" 
(or "A Play on Words"). It's the story of a budding 
young philologist and his conflict with an anti-semantic 
young friend. 8 8 8 

It has been brought to our attention that there are 
actually still some people on campus who don't know 
the difference between poetry and prose; we consider it 
our patriotic duty to remedy this situation, so here's an 
explanation: 

There was a young girl from Madras 
Who went wading up to her knees ... 

That's prose. 
If she had gone any deeper, it would have been 

poetry. 

All undergrads in I.T. are eligible to compete except mem
bers of the Minnesota Technolog staff and the Technolog 
Board. 

All entries must include the entrant's name, telephone 
number, file number, and class in I.T. (1st, 2nd, 3rd, 4th, 5th). 
Submit all entries to the Minnesota Technolog, Room 2, 
Mechanical Engineering. Contest closes ten days after the first 
day of issue. 
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ELECTRONICS 
ENGINEERS 
& PHYSICISTS: 

If space 
is your future, 
your career 
is with Hughes 
IN ASTROSPACE 
IN AEROSPACE 
IN TERRASPACE 
IN HYDROSPACE 

As far back as 1890, Jules Verne 
visualized excursion trains to 
the moon. Today - 73 years later -
Hughes offers you the opportunity 
to play an important part in man's 
actual conquest of space. 

Help us soft-land the SURVEYOR 
on the moon- or work with us on 
exciting advanced projects such as: 

TFX(N) ELECTRONICS 
MMRBM-Mobile Mid-Range Ballistic Missile 

(Integration, Assembly & Checkout) 
SYNCOM-Communications satellite 
BAMBI 
ANTI-MISSilE DEFENSE 
PlASMA PHYSICS & ION PROPUlSION 
ADVANCED FIXED-ARRAY RADAR SYSTEMS 
LASER & MASER RESEARCH & DEVElOPMENT 
NUClEONICS & MOBOT* SYSTEMS 
SOliD STATE MATERIAlS & DEVICES 
DATA PROCESSING & COMMAND-CONTROL 

B.S., M.S. and Ph.D. Candidates 
Members of our staff will conduct 

CAMPUS 
INTERVIEWS 

Februt..ry,J ~ and 19, 1963 

Find out more about the wide range of 
activities, educational programs and 
relocation allowances offered by Hughes. 
For interview appointment or informational 
literature consult your College Placement 
Director. Or write: College Placement Office, 
Hughes, P.O. Box 90515, Los Angeles 9, Calif. 

Creating a new world with ELECTRONICS 
r------------------~ 
I I 

l HUGHES: 
I I 

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

An equal opportunity employer. 

*Trademark Hughes Aircraft Company 

Bettman Archive 



Opportunities at Du Pont for technical graduates -second of a series 

r 
t t I I 
New careers are important by-products of DuPont research. 
Developing BAYMAL* is a case in point. 

BAYMAL is a white, free-flowing powder. It's intentionally 
synthesized into submicron-sized fibrillar particles about 5 
millimicrons in diameter and about 200 millimicrons in length. 
These small particles display a number of properties com
pletely different from other types of alumina now available. 

Dispersibility to form stable sols with unique thixotropy, 
viscosity and film forming characteristics is one of its notable 
properties. Our photos illustrate another. Shake a BAYMAL
and-water solution and it will pour.'' Let it sit awhile and it will 
gel-won't pot!' ,. 1fe::.s you agitate it again. 

We see dozens of potential uses for BAYMAL. But it's up 
to our development men to bring this new product to com
mercial maturity, and here is where careers are born. 

You see, from the day we examine a sample of the chemical 
to the day a full-scale plant starts turning out the finished 
product, years may elapse-years of patient work by chemical 
engineers developing processes and assembling basic data 
for process design, by mechanical engineers who must create 
new equipment to make the product, by electrical engineers 
whose job it is to develop control systems to meet the needs 
of the process. 

And BAYMAL is just one of literally hundreds of new prod
ucts under development at DuPont. Each one gives promise 
of new and rewarding careers for technical men-perhaps like 
yourself-preparing to enter industry. 

MINNESOTA TECHNOLOG 

t s r r 
If you'd like to receive information about employment op

portunities at DuPont, and to know more about BAYMAL and 
other new DuPont products featured in our "Opportunities" 
series, use our coupon .. Ma i I it today. 
* Du Pont's registered trademark for its colloidal alumina 

BETTER THINGS IFOR BETTER UVBNG ••• THROUGH CHEMISTRY 

An equal opportunity employer 

r---------------------------------------, 
E. I. du Pont de Nemours & Co. (Inc.) I 
Nemours Building, Room 2531-1, Wilmington 98, Delaware I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Please send me the literature indicated below. 

0 Du Pont and the College Graduate 
0 Mechanical Engineers at Du Pont 
0 Engineers at Du Pont 
0 Chemical Engineers at DuPont 
0 "Opportunities" series technical information 

Name _____________________________________ _ 

Class ____ Major ____ ,Degree expected ___ _ 

College __________________________________ _ 

My address _________________________ _ 

City one __ State ____ _ 

L---------------------------------------~ 
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Each student's cards are punched to the likeness of 
his registration card: name, file number, college, and 
alphameric number. The alphameric number is assigned 
to each student alphabetically. Forty numbers are left 
between each name, so that other names can be inserted 
later. The alphameric number is merely for the con
venience of the computer, and will be changed approxi
mately every two years. 

The cards are then kept until the end of the quarter. 
At mid-quarter, a list of students of every section is 
made up by the machine and sent to the instructor. 
After finals, the instructors record the grade for each 
student. The admissions personnel mark the grade on 
the tally card with a mark-sensitive pencil such as those 
used in machine scored testing. The machine then 
punches the grade in the proper spot. 

The grades arrive at the computer in helter-skelter 
fashion. When most of them are in, approximately 
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James Curtis, IBM Customer Engineer, 
checks the circuits of the tape unit driver. 
The Customer Engineer works full time at 
the Center, servicing the equipment. 

The main tape unit of the computer, 
which stores and receives the information 
permanently, is being rewound at high 
speed. The reel on the right is never re
moved. 



150,000 of them, they are sorted alphamerically into a 
pile for each student. The machine which sorts the cards 
does so at a rate of 2,000 per minute. After being sorted, 
they are then broken up into colleges before being 
printed. 

At the present time, grade point averages are figured 
only for the current quarter; however, it is hoped that 
cumulative CPA's will be available within five years. To 
do so it will be required to keep grades for every quar
ter for the next five years or go back five years and feed 
grades into the computer. 

The computer center is a young installation in an 
established institution. For being so young, the Com
puter Center has already done a lot towards providing 
students with a finer, less time-consuming education. 
And since the Center's beginning has been such a suc
cess, predictions for more wonderful service from the 
Center can hardly be denied. 

MINNESOTA TECHNOLOG 

A plug board for the 609 Computer, 
used to compute withholding tax on pay
roll checks for University employees. 

Mr. Taylor Smith, IBM Technical Repre
sentative, reads the results shown on the 
Control Console for the 1410 C.omputer. 
This is. a flex-writer, which can feed in
formation into the Computer and type out 
results automatically. 



and' research 
freedom. Our 
45 7 patents, n1ore 
OPPORTUNITY-U. S. Ruhht:•r·' . .,.;~c-A 
that the answer to tomor s p 
"U.S." rewards individual contri 
engineers or technicians with the cotno,a 
engineer, several vice presidents hold 

STABIUTY-U. S. Rubber is one of 
more than 119 years of industrial experi 
We are a polymer industry with less than 
U. S. Rubber is one of the nation's largest tex 
producers. "U.S." provides good working condi 
employees in the United States, another 30,000 ,h,rr..~•rt 

Inquire about a career with "U.S." Our recruiters will be visiting 
Sign up for an interview at your Placement Office. 

r campus soon. 

United States Rubber 
An Equal Opportunity Employer 1230 AVENUE Of THE AMERICAS • NEW YORK 20, N.Y. 
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Life sciences study effects of long range space travel 

The life sciences group at The Garrett Corporation is con
cerned with the reaction of living organisms to their environ
ment, and the development of environmental systems to 
support such organisms. 

Intensive investigation is now being conducted at Garrett 
in all major areas of the life sciences-microbiology, neuro
physiology, psychology, biochemistry, biophysics and related 
areas-to study the relationships of man to his environment 
in extended space travel. These studies vary in scope from 
determining the effects of near vacuum conditions on labora-

tory subjects over long periods of time, to definitively eval
uating the effects of re-entry acceleration on human beings. 

Garrett also designs, develops and manufactures environ
mental control systems for this country's major manned 
spaceflight programs, including Project Mercury, Gemini 
and Apollo. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. Garrett is an 
equal opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions " Los Angeles 9, 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. " Garrett (.Japan) Limited 
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AN OPPORTUNITY TO GROW 
IN THE HIGHEST PROFESSIONAL 
WORKING ENVIRONMENT ... 

MITRE designs and develops systems that enable our mili
tary commanders to detect attack and retaliate instantly. 
Typical systems include Nuclear Detection and Reporting 
Systems, North American Air Defense Combat Operations 
Center and Back Up Interceptor Control System. MITRE 
is also experimenting with techniques for future air traffic 
control systems. 

For the young systems engineer there is no more rewarding 
work. You associate with the top men in your field. You 
work in an atmosphere that allows you to extend your 
capabilities professionally and academically. 
At MITRE, men trained in single disciplines are encouraged 
to grow beyond their original fields of interest. Systems 
designers Jearn to work from an increasingly broad base. 
You may work in such diverse areas as information theory, 
computer design, display techniques, propagation, or 
human engineering. You may analyze. You may synthesize. 
You may deal with systems or components. At the highest 
levels, you may have to consider political, economic and 
social factors ... as well as the predictable technology. 
Minimum requirements, B.S., or M.S., or Ph.D. in these 
disciplines: electronics, physics, and mathematics. MITRE 
is located in pleasant, suburban Boston. Rewards are com
petitive. Write, in confidence, to Vice President-Technical 
Operations, The MITRE Corporation. -

P.O. Box 208, Dept. UMT I, Bedford, Mass. 

THE mRIIIIIIIIIIIIIIII-1!1 

MIT E 
MITRE, an independent nonprofit corporation, working with - not 
in competition with - industry, serves as technical advisor to the 
Air Force Electronic Systems Division, and is chartered to work for 
such other Government agencies as the Federal Aviation Agency. 

Splinters a • D 

He was speaking to his four-year-
old daughter. 

"Have you a kiss for Daddy?" 
"No." 
"Shame on you. Your Daddy works 

hard all day to bring home a little 
money and you behave like that. 
Come on now, where's the kiss?" 

Looking him right in the eye, the 
sagacio::s tot countered, "Where' s the 
money? 

Then there's the sultan who kept 
his harem three miles from where he 
lived. Every day he sent his servant 
to get him a girl. The sultan lived to 
be eighty-seven, but the servant died 
when he was only forty. 

The moral of the story is: It's not 
the women that kill you, but the run
ning after them. 

The young father was explaining 
that he had found a sure-fire method 
for putting the baby to sleep. 

"I toss it up in the air again and 
again." 

"How does that put it to sleep?" 
asked his neighbor. 

"We have very low ceilings." 

"Did 'oo fordet your wench?" the 
cutie lisped to the plumber who was 
fooling around beneath the sink. 

"No, baby," he replied, "I1l be with 
you in a few minutes." 

Kent: It's been proved that op
posites attract each other. 

Frank: Give us an example. 
Kent: Tight men and loose women. 

• • • 
Then, there is the Scotchman who 

wouldn't buy his girl a parasol when 
he took her to the beach, but told her 
shady stories instead. 

This telegram was received by the 
bride of a civil engineer who took 
only winter flanny1 to the tropics 
with him: "SOS, B ~· .• J, COD, PDQ." 

Familiarity breeds attempt. 

"' She: ''I'm sorry I slapped you. I 
thought you were trying to get my 
sorority pin." 

JANUARY, 1963 



From the Archives of ... 

edited by EDWARD PEITSO, Aero '67 

This is the editorial that appeared 
in the first issue of the TECHNO-LoG. 
It was written by L. D. Coffman, con
gratulating and encouraging the en
gineering students on their publica
tion of the TECHNo-LoG. 

I congratulate the engineering stu
dents upon the publication of the 
MINNESOTA TECHNo-LoG. It is en
couraging to know that the students 
of a professional school, in association 
with members of the faculty, are will
ing to devote themselves to the pub
lication of a dignified, strictly scienti
fic journal. It leads one to believe 
that university ideals are not dead or 
dormant. It means that the emphasis 
is being placed where it should be 
placed. It exalts the primary thing for 
which the University stands, that of 
making practical use of carefully 
worked out and tested experience. 
This seems to be a particularly ap
propriate time to launch your enter
prise. 

The war, of course, increased the 
interest of everyone in scientific work. 
It raised many new problems into re
lief, and necessity forced their solu
tion. Thousands of men carne back 
from active service, realizing that it 
was the work of scientists that actual
ly saved the day. At once they found 
out that there were innumerable new 
problems, all more or less scientific in 
character, awaiting solution, and that 
the great need was the need of men 
trained to solve them. 

The world will ask for trained men 
in various engineering fields. If one 
expects to enjoy leadership in any one 
of them, he , :must be something more 
than a mere te:' i.cian, a day to day 
practitioner. He must be well ground
ed in the prin?,iples which underlie 
his profession, . and in addition he 
should have en6ugh knowledge of a 
general character to make him a good 
citizen. The man ·~ho thinks that he 
can become a professional leader in 
his fi~ld in a few months or a year is 

MINNESOTA TECH~~o::.o J. 

I 
doomed to disappointment. The man 
who thinks that he doesn't need to 
know anything of history, or of litera
ture, or of sociology, or economics, or 
labor, or politics will lead a narrow 
existence and limit his usefulness. 
Leadership in every professional field, 
in my opinion, requires three things
first, training of a general academic 
character; second, training in all those 
lines which will reinforce one's special 
work; and, third, detailed and highly 
technical training in some special 
field. 

Your journal will be in a position to 
emphasize these things. It can, from 
time to time, call the attention of the 
students to the qualities which deter
mine success in the various engineer
ing fields. And to the kind and 
amount of training students should be 
willing to pursue to qualify them
selves for this success. 

It should also take the various tech
nical engineering studies and perhaps 
rewrite them in a more popular style, 
so as to make the results available, 
both to students and the lay public, 
as well as to the practical engineer. 
This is a service of unusual impor
tance. The engineering profession 
will welcome the publication in case 
it is genuinely useful. 

The establishment of this journal 
means that you have created an op
portunity and have accepted an obli
gation. The responsibility for success 
will rest upon you and your succes-
sors. 

Cordially yours, 
L. D. COFFMAN 

November, 1920 

A letter from 0. Goode states that 
he and his wife enjoyed a visit from 
Mr. and Mrs. 0. U. Stone. While they 
were on their way to the train they 
passed through a very exciting acci
dent which might have badly injured 
Oscar had he been riding on the 

bumper in place of in the back seat. 
While driving along the highway, a 
cow jumped the fence and ran in 
front of the car, and before the car 
could be stopped it struck the cow 
between the two fences, badly break
ing the lamps, fenders and radiator. 

November, 1920 

"When I got out of school," said 
the old grad, "I went around all 
primed to discuss equilibrium of mo
ments or to lay out a high tension 
system between New York and Chi
cago. 

"But the first thing the boss set me 
at was to build a shanty. That had 
me stumped. It didn't seem fair. I'd 
never had a shanty course at college. 

"Still I rolled my sleeves up and 
started in. At first the thing wouldn't 
jell at all. The joints didn't stay put. 
The roof sagged in the middle. 

"But I went over my plans and 
reasoned out the why and wherefore 
of the trouble on a common sense 
basis. I stayed with that job till I had 
it licked. 

"Then I suddenly realized that the 
biggest thing I had learned at college 
was not the bits of specific informa
tion, but something of much more im
portance which these had taught me 
-the ability to think." 

November, 1920 

One of the girls in a western en
gineering college was called upon to 
define a bolt and nut. She thought 
a moment, then replied, "A bolt is a 
thing like a stick of hard metal with 
a square bunch of windings at one 
end and a lot of scratchings on the 
other end. A nut is similar to a bolt, 
only just the opposite, being a hole in 
a chunk of iron sawed off short, with 
wrinkles around the inside." 

December, 1937 
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When a transistor performs like this on a curve tracer 
we like to know why. Sometimes the answer is obvious: 
Then again, we may find it not so easily explained. This 
our semiconductor device people like. They enjoy sinking 
their teeth into a knotty problem and sticking with it till 
they shake out the answer-and it usually doesn't take long 
at Delco. 

Why? Easy. 
When you toss a problem to a group of talented men 

... provide the necessary research tools ... in an environ
ment that encourages personal initiative and achievement 
. . . you can't help getting results. This combination has 
helped build a position of leadership for Delco in the de
velopment and production of semi-conductor devices. 

We intend to keep it that way-through expanding 
facilities and fresh talent. 

Our new R&D center-125,000 sq. ft.-houses labora
tories equipped with the latest in sophisticated research 
facilities. Our new semiconductor manufacturing center-
2~6,000 sq. ft.-scheduled for operation this June, will pro
vtde an expanded capability in the production of silicon 
rectifiers. All of which adds up to new opportunities in 
research, development and production of silicon rectifiers. 

solid state electronics e·''}\~ 
/ .l .. 

"SEMICONDUCTOR DEVICE DEVELOPMENT-
BS in Physics, Metallurgy or Electrical Engineering; 

minimum of 2 yrs. experience in high current silicon rectifier 
development; must be capable of developing these devices 
and maintaining technical responsibility through pilot pro
duction. 

"PHYSICISTS, CHEMISTS AND METALLURGISTS 
For semiconductor device development; experience in 

encapsulation, alloying and diffusion, chemistry of semicon
ductor devices, materials (to lead a program on metallurgical 
research of new semiconductor materials). 

• ELECTRONIC ENGINEERS-
Experienced in machine controls (relay and/or static) 

to assist in the development and application of static transis
torized controls. 

• TRANSISTOR PROCESS ENGHNEERS-
EEs, MEs, and IEs to develop and create new processes 

for manufacturing germanium and silicon semiconductor de
vices and to develop automatic and semi-automatic fabrica
tion equipment. Experience preferred. 

If you're looking for an opportunity to fully exercise your personal compe
tence ••• among men o! talent ••• in unmatched facilities, why not make 
arrang.ements to. t.alk w~th our i.nterviewer when he visits your campus. 
Or, w.nte for additional mformatlon: Mr. C. D. Longshore, Supervisor of 
Salaned Employment: 

An equal opportunity employer 

DELCO RADIO DIVISION OF GENERAL MOTORS 

KOKOMO, INDIANA 
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Electronic Engineers 
Mathematicians 
Physicists 
BS-MS-PhD 

There's a bracing climate of spirited inquiry, 
debate and experimentation at Sylvania Elec
tronic Systems- an environment that prompts 
bold, new ideas and nurtures them to maturity. 

Small congenial groups that encourage 
individual expression staff the 17 interrelated 
laboratories located in suburban Boston, Buffalo 

AN OPTIMUM 
ENVI MENT 

FOR 
INQUISITIVE 

MINDS and San Francisco -and the reciprocal :flow of 
information among these laboratories provides the young 
professional with a remarkable wealth of knowledge in the 
current state of the art. 

tronic reconnaissance, detection, countermeas
ures, information handling, complex systems for 
military command and control. 

For example, the Division's newest task, as 
prime contractor to the Air Force, is to provide 
a blast-resistant ground electronics system for 
command and control of unmanned Minuteman 
ICBM sites. 

A major division of Sylvania Electric Products Inc., 
Sylvania Electronic Systems provides overall systems 
engineering and management on major government projects 
for the parent company, General Telephone & Electronics. 

Our programs encompass almost all of today's advanced 
electronic disciplines - space I earth communications, elec-

40 Sylvan Road-Waltham 54, Massachusetts 

MINNESOTA TECHNOLOG 

Backed by the vast technical and financial resources of 
GT&E, Sylvania Electronic Systems provides the young 
engineer and scientist with broad-scope stability essential 
for a rewarding career. SES's long-range growth pattern 
gives substance to our concept of 3 parallel paths to advance
ment- in technical specialization, technical management or 
program/project management, with equal rewards in all. 

For more complete details, see your College Placement 
Director~ or write to Mr. Robert T. Morton. 

An Equal Opportunity Employer - U.S. Citizenship Required 
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edifed by RECHARD DUNLOP, ChE '63 

Practical Fuel ell 
A step toward the long-sought goal of a practical fuel 

cell that will operate on inexpensive fuels such as natural 
gas has been demonstrated by scientists at the General 
Electric Research Laboratory. 

Fuel cells are devices that convert chemical energy 
directly into electrical energy without the use of moving 
parts. Most earlier fuel cells have operated on hydrogen, 
a fuel substantially higher in cost than the common 
hydrocarbons (natural gas, propane, coal, and gasoline). 
Cost factors are therefore likely to limit hydrogen fuel 
cells to specialty applications such as power sources for 
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spacecraft and portable military communication systems. 
The new cell operates at high temperatures and in

corporates novel features for «self-starting" and for main
taining itself at approximately 2,000 degrees F. without 
the use of externally applied heat. 

The achievement of a fuel cell that runs on inexpen
sive hydrocarbon fuel offers the hope that power genera
tors of this type may someday be used for industrial ap-
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plications, vehicles, and even bulk energy production. 
However, a great deal of research and development re
mains to be done before fuel cells operating on natural 
gas become- marketable products. 

The novel cell has a solid electrolyte made of zirconia, 
a refractory oxide. Several of the cells have been stacked 
together in the form of a "fuel battery." It is estimated 
that the maximum efficiency of fuel batteries of this type 
would be in the neighborhood of 30%, using natural gas 
as the fuel. Greater efficiency may be possible with 
other hydrocarbons. By comparison, the typical internal
combustion automobile engine is about 20% efficient, 
large central-station power plants achieve about 40%, 
and hydrogen fuel cells operate in the range of 50-80% 
efficiency. 

In the new fuel cell, the natural gas breaks down into 
carbon and hydrogen. Carbon builds up inside the cell 
to form one electrode. Oxygen is obtained from air 
which is introduced into the other electrode (molten 
silver), and oxide ions migrate through the zirconia 
electrolyte to the carbon electrode. The oxygen yields 
its electrons to the carbon and combines with part of 
the carbon to form carbon monoxide gas. The electrons 
are conducted out of the cell as an electric current. To 
supply heat for the self-sustaining feature of the cell, the 
left-over carbon monoxide and hydrogen gases are 
burned within the cell assembly. 

Laboratory versions of non-self-sustaining cells have 
operated on natural gas and oxygen at current densities 
of up to 150 amperes per square foot at 0.7 volt. Similar 
cells on life test at lower current densities have been 
operated for as long as 3,000 hours without deterioration. 

Among the advantages of the new cell is the fact that 
it does not require significant quantities of expensive 
catalytic electrode material. General Electric scientists 
also point out that the solid electrolyte has great struc
tural and chemical stability . 

Sonic Pile e river 
A machine which uses energy from sound to drive 

piles is helping speed construction of a new graving dock 
for nuclear submarines at General Dynamics/Electric 
Boat, as shown below. 

Known as a sonic pile driver, the equipment drives 
any kind of pile rapidly and noiselessly by energizing the 
pile with mechanical oscillators. 

The energy in the pile is transferred to the earth, tem
porarily displacing it and allowing the pile to slide in so 
easily that it appears to be dropping into a hole rather 
than being driven. 

Five hundred horsepower is delivered to the top of a 
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Sonic pile driver is 6 times faster than steam hammer. 

pile by the sonic device, and practically all of this energy 
is transmitted to the bottom. By contrast, a steam ham
mer furnishing 15,000 foot-pounds of energy per blow 
has an output of about 27 horsepower at a rate of 60 
blows per minute, with substantial loss of energy be
tween the top and the bottom of the pile. 

In a test at the graving dock, the sonic driver drove a 
78-foot pile in five minutes. It took a steam hammer 30 
minutes to do the same job. 

The sonic device is driving 160 piles for the dock, de
signed to accommodate the largest nuclear submarines 
built. A concrete roadbed will be built on the piles, 
which range in length from 35 feet to 154 feet. Driving 
time varies from 90 seconds to 35 minutes. 

ptical Fabrication 
Economical production of pure fluid systems for con

trol and computation has been found to be feasible by 
using optical fabrication techniques with photosensitive 
glass. Techniques have been developed for making 
fluid amplifier sub-plates so that process variations have 
less of an effect on performance than assembly variations. 

Optical fabrication techniques with photosensitive 
glass make possible the extremely complex patterns as
sociated with miniaturized fluid systems. A fluid ampli
fier design is optically transferred to the glass, then the 
three-dimensional image is partially or completely etched 
through the glass to form channels, chambers, ports or 
holes. Layers of these chemically machined flat sub
plates can be thermally fused to form monolithic pure 
fluid systems. Being all glass, they are durable, stable, 
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strong, temperature and radiation resistant, and im
pervious to most corrosive liquids and gases. Higher 
strength and temperature resistance can be obtained by 
converting the glass into a glass-ceramic. 

Radiation ardstick 
Nuclear scientists have come up with a "radiation 

yardstick" which provides engineers a definitive guide 
for designing structures and for shielding atomic re
actors. 

A new technique for measuring the fast neutron ab
sorption factor (cross section) in gold, which is used as 
a standard reference in evaluating the absorption char
acteristics of other materials, provides an accurate deter
mination of the neutron absorption factor of gold in the 
energy range from 10,000 to 600,000 electron volts. 

While neutron absorption by materials has been pretty 
well charted for the extremely low and extremely high 
energies, scientists heretofore have been unable to agree 
on a common denominator for the 10,000-600,000 electron 
volt range. The fact that discrepancies in this category 
range up to 100 per cent have indicated the difficult 
nature of these measurements. 

Establishing a "radiation yardstick" for the 10,000-
600,000 electron volt range is an important contribution 
to the development of the so-called "fast" reactors with 
greater power output per total reactor weight. 

A crucial part of the new technique utilizes a thin gold 
spherical shell two inches in diameter shown in photo. 
A neutron source material is placed within the shell and 
then bombarded with high energy protons from a Van de 
Graaff accelerator. All the neutrons thus produced either 
passed through or were captured by the gold. 

Integral to the procedure was the precise determina
tion of the radioactivity produced in the neutron source, 
and that created in the gold by the absorbed neutrons. 

Gold spherical shell used for standardizing neutron ab
sorption in 10,000 to 600,000 electron volt range. 
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In chain-drag test, truck raises 
heavy dust clouds to check air {iller e{ficiency. 

Results: Up to 30,000 miles between filter changes in Ford .. built cars for '631 
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The 1963 Ford-built cars you see on the road these days can 
eat dust and keep coming back for more, thanks to improved 
carburetor air filters. 

In our continuing quest to build total quality and service
saving features into Ford-built cars, our engineering research 
staff explored the entire field of physical chemistry for new 
air-purifying properties in materials. 

The result: a filtering material made of chemically treated 
wood pulp and paper that permits Ford-built cars under 
normal operation to go from 24,000 to 30,000 miles before 
carburetor air filter replacement is required. 

The new, tougher filter paper is accordion folded to increase 
surface area four-fold, permitting higher filtration in a smaller 
package. The more matter it accumulates, the better it filters 
right up to its full rated service life. It saves owners time and 
money. It keeps Ford-built engines livelier longer. 

Another assignment completed-and another example of how 
Ford Motor Company provides engineering leadership for the 
American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS !FOR THE AMERICAN ROAD • THE HOME 

THIE !FARM • INDUSTRY o AND THE AGE OIF SPACE 
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Rewarding career apP ..,s·. . g are ... 
available in the fo\loWin 

MISSILE SYSTEMS ENG\NEER\NG. 

Polaris, Typhon, Talos, Tartar. 

DESIGN AND DEVELOPMENT. Digital 

Equipment, ASW Equipment, Underwater 

Vehicles, Simulators, Torpedoes, Elec

tro-mechanical Launching Equipment. 

ANALYSIS. Radar and IR Systems, Digi

tal and Analog Equipment, Fire Control 

Systems. 

RESEARCH AND STUDY. Reliability and 

Feasibrlity Studies, Basic and Applied 

Research, Weapons Systems Analysis, 

Acoustic Studies, ASW Studies. 
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ENGINEERS, 
SCIENTISTS, 
Graduate 
to a Position 
of CHALLENGE, 
EARLY 
RESPONSIBILITY, 
and UNLIMITED 
OPPORTUNITY 

Vitro 
Laboratories ff 

to b . o ers you an exceptional chance 
Utld your P f . 

ro ess10nal career rapidly and securely. 

Expansion and diversification are the keynotes at 

Vitro ... presenting you with a broad selection of 

assignments pertinent to your individual talents and 

interests. 

CAMPUS INTERVIEWS. A Vitro executive will visit your 

campus soon to discuss career opportunities. See 

your Placement Officer now to arrange an interview, 

or write to: College Relations Administrator, Vitro 

Laboratories, 14000 Georgia Avenue, Silver Spring, 

Maryland. (Residential suburb of Washington, D. C.) 

An Equal Opportu·nlty Employer 

DIVISION OF VITRO CORPORATION OF AMERICA 
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OCI T 

edited by SANDRA S. SMITH, SLA '64 

The University section of the Institute 
of the Aerospace Sciences is busily en
gaged in a new season of activities, and 
again wishes to extend a sincere and 
cordial invitation to all students interest
ed in aeronautics and the space sciences 

to participate in upcoming events. 
At the first student meeting of winter quarter the new 

slate of officers, headed by Chairman Lee Jamison, was 
introduced. A general business meeting followed, during 
which a committee was established to organize social 
events for the coming months. 

Following the business meeting, guest speaker for the 
evening, Mr. Eugene McClure of Convair, General Dy
namics, presented a program concerning the engineering 
problems that his company has encountered in their pro
gram of development for the Atlas missile. In particular, 
Mr. McClure pointed out the enormous effort put forth 
in developing the Centaur space rocket, and the pioneer
ing progress made in the handling and use of the liquid 
hydrogen fuel used in the second stage of the vehicle. 

A film presented in conjunction with the talk showed 
the development process for the complicated system 
and showed how the failures as well as the successes ulti
mately led to the solution of problems and a reliable 
finished product. And no better proof of the ultimate 
success of the Centaur program can be extended than 
the spectacular journey of the Venus space probe 
launched with this same vehicle, and which rendez
voused with Venus on the fourteenth of December. 

It is this type of informative and enjoyable session, 
along with the free movies presented in room AE 225 
fifth hour every Wednesday, and the upcoming social 
events sponsored by lAS that we hope will make this , 
one of the best years yet for lAS-and we again invite 
all those interested to join us. For information, see Lee 
Jamison, AE 121. 

You can still join SAM (Society for 
Advancement of Management) at the 
reduced rate. How? When? Where? 
By stopping in at the January 16th 
and/or February 6th meetings at 8:00 
p.m. Both meetings will be at Coffman 

Union, probably in the Men's Lounge. 
Our panel presentations and discussions of case studies 

have been so successful that we are going to continue 
them for our Jan. and Feb. meetings. Be sure to come, 
and bring your Business Administration friends with you. 

58 

HORT 
J 

Tau Beta Pi's fall initiation ceremony 
was held Saturday, December 1, in the 
Union. Following the initiation, a ban
quet was held at Ferrara's Restaurant. 
The speaker for the evening was Richard 
Held, a special agent for the F.B.I., who 

gave an interesting talk emphasizing the usefulness of 
the average citizen in law enforcement. 

The following 28 students were initiated: 
Gary Chenevert \Vayne Johnson 
Nick Constantine George Lehmkuhl 
John Crawford III Jerry Lezniak 
Lester DeRaad, Jr. Thomas Lezniak 
Wayne Ebert Irving Miller 
Jurgen Exner Nicholas Patrin 
Richard Forstrom Rolf Peterson 
Douglas Franzen Derrill Pratt 
Thomas Friedman Lawrence Rivers 
David Fulkerson David Smith 
Allan Garon Charles Swanson 
Donald Grgulich Gary Turton 
Henry Halladay Ralph Tyler 
Jerry Hordinsky Michael Weed 

The winner of the Pledge Essay Contest, judged by 
Professor Guthrie of the IT English department, was 
Thomas Lezniak, 4th year Physics major. 

A trip to the National AIChE Conven
tion highlighted the AIChE program in 
December. Tom Gmitro, Merlin Hunt, 
Dennis Olander, and Glen Sjoblom at
tended the national meeting held at the 
Conrad Hilton Hotel in Chicago on De

cember 2-6. Technical sessions covering a broad range 
of topics composed the major part of the convention; 
however, the gentlemen from Minnesota found time to 
sample the Chicago social life. The trip was sponsored 
by Procter and Gamble and by Mr. Lloyd Hatch, Vice 
President of Long-Range Planning at 3M. 

Mr. M. H. Baker of theM. H. Baker Company was the 
guest speaker at the November 13th meeting of the 
AIChE. Mr. Baker presented an informal talk on the 
aspects of his company in the chemical industry. He 
also discussed the role that present and future graduates 
will have in industry. 

Tentative plans for winter quarter have been set up. 
The program committee plans to have one faculty mem
ber and at least two representatives from industry 
featured at the winter quarter meetings. Meanwhile, the 
plant trip committee is arranging a tour of a 3M labora
tory. 
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Hip, hip and hooooorayll ASME has 
an office in the ME building. President 
and 8th year senior (had a rough fall 
quarter) Rich Tennis announced that 
we have ME 63 for an office. That's 
down in the foundry, for those who don't 

know up from down. Come on down, have a cup of 
coffee, and learn how to act and look like a senior ME. 
(Not difficult if you are an intelligent, handsome, and 
modest ME who just got clubbed on the head.) 

Enough of these trivialities; let's have some facts. On 
Thursday afternoon, January 10, ASME is sponsoring a 
tour of a local plastics firm. You will be able to see how 
articles such as those in the ME display case are made. 
Transportation will be provided, and naturally the tour 
will be free to all members. 

Our first meeting for the quarter will be on W ednes
day, January 16. Again some lucky fool will walk off 
with a Mark's Mechanical Engineer's Handbook abso
lutely free. 

Nobody starts studying until after the third week of 
classes; so, come on the tour and attend the meeting. 

63-hmmmm-that's easy to remember. 

The University Student Chapter of the 
Minnesota Society of Professional En
gineers were guests of the North Capitol 
Chapter at a dinner meeting held at the 
Northwood Country Club. We feel that 
a meeting of this type should be of 

special interest to the student because it gives the stu
dent an opportunity to meet practicing engineers and 
discuss topics pertaining to his particular phase of en
gineering. 

After the business meeting of the two organizations, a 
panel discussion was presented by four officers of the 
University Student Chapter. The panel topic was "Can 
Professionalism be Taught at the College Level?" This 
topic was of great interest to the practicing engineers, 
and they offered several constructive suggestions. 

The topic for the February meeting will be "Engineer 
Registration." This meeting will be held during the day 
and will be open to all engineering students interested in 
registration. The E.I.T. exam and the purpose and pro
cedure of engineer registration will be explained. 

The end of Fall Quarter was marked 
officially at Theta Tau by an after-finals 
Christmas party. Dave Gregorson (ME 
63) very appropriately played Santa, 
and the gifts under the tree were do
nated to Santa Anonymous. The last 

half of the quarter included one party, several dinner
dessert exchanges with local sororities, and a trip by bus 
to the infamous Wisconsin game. Our Professional Lead
ership and Development programs on Monday evenings 
included Dr. Maxwell of the Philosophy Department on 
problems of Modern Philosophy, and a German exchange 
student. Plans for this quarter include a visit by a local 
police detective and several other interesting speakers. 

During Christmas vacation Mike Martin (Applied 
Math 65), Jerry Ditterberner (EE 64), and Jim Peterson 
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(Geophysics 64) traveled to Louisville, Ky., for the Na
tional Convention of Theta Tau held December 27-30. 
Among the things planned was the extension of our 
membership to students in Math and Physics. 

Winter Quarter was begun officially by the initiation 
of Jon Davison (ME 65), Rick Harding ( EE 65), Dave 
Larson (MinE 65), Rich Lau ( CE 64), Fred See (ME 
65), and Ron Ogren ( EE 65) into the fraternity. 

If any engineering student is interested in attending 
one of our Monday night programs or looking around our 
house, please feel free to call us or drop in at 515 lOth 
Ave. S.E. 

SAS has in the recent months empha
sized scholarship and culture, notwith
standing the fact that its after-finals 
party and its New Year's Eve party were 
successes of the customary kind. Three 
members of the fraternity acted in the 

Hillel Players' presentation of Paddy Chayafsky' s "The 
Tenth Man." Others have been seen hanging around 
nights in Northrop Memorial Auditorium, a veritable 
fountain of culture. 

Of course, the entire fraternity, led by Dean Blehert, 
recently named an All University Scholar, gets grades 
high enough that it can boast about its CPA quarterly. 

SAS is proud of its record and activities, but with the 
coming of the New Year, it has conscientiously attempted 
to turn over a new leaf. Unfortunately, at this time of 
year none was to be found; so, the fraternity requests 
that any person turning up a new leaf should turn it over 
to the president, Stan Kaplan, 884 Ashland, St. Paul 4, 
Minn. 

house. 

Please note the astute young gentle
men proudly carrying their axes. If 
there is any question about why they 
are displaying them, just ask them. 
Check their autograph book, too. Yes, 
it's Hell Week at the Alpha Chi Sigma 

Mr. Roper, the new British consul for this district, ex
plained at one of our meetings the purpose of foreign 
service and the opportunities in this field. He also ex
plained why diplomatic immunity is more of a detriment 
than an asset to a diplomat. 

Socially, last quarter ended with a bang with, in rapid 
succession, a stag ( 90% turnout-but Bruce didn't come 
through for us) and our grand and glorious After-finals 
Party. 

Congratulations to Bill Johnson and Jim Kvistad, who 
were finally trapped-never to be released-by members 
of the weaker (?) sex over the holidays. It looks as 
though Tom Grace is going to meet the same fate this 
Saturday-Good luck, Tom. 

Remember, even though you may not have received a 
special invitation, that all students of the chemical 
sciences, grads as well as undergrads, are invited to the 
Open House and Smoker at the AXE House next Tues
day evening, January 15, at 8:00 P.M. Don't forget that 
the house is at 613 S.E. Oak St. Telephone FE 1-5951 if 
you have any questions. 
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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 house 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 

• LETTERPRESS 

BRUCE PUBLI HI G CO p y 
2642 UNIVERSITY AVENUE 
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AT NASA. YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

1!1 1!1 1!1 I r 
Ill 

I 

NASA programs encourage swi professional gro h 

for the engineer or scientist launching his career 

You can accelerate your career swiftly 
as a professional staff member of the Na
tional Aeronautics and Space Administra
tion. Stimulating assignments, unequaled 
resources, liberal programs of educational 
assistance, early responsibility-all help 
hasten the professional growth of the 
engineer or scientist who chooses NASA 
for his initial career position. 

Each NASA research center offers its 
own comprehensive plan to help advance 
your knowledge and speed the time when 
you can contribute at the peak of your 
capacity. The plans differ from center to 
center, but this summary is generally valid 
throughout the NASA complex: 

NASA Installations 
Maintain University Ties 

NASA centers have established close 
relationships with nearby universities. As 
a professional staff member, you may 
pursue graduate study either in the even
ing at NASA's expense or during regular 
working hours on full salary. And, if 
necessary to fulfill university requirements 
for a graduate degree, you may become a 
resident student, also on full salary. 

NASA encourages advanced study in 
astronautics, physics, electronics, chemis
try, metallurgy, mathematics, astronomy, 
and geophysics, as well as aeronautical, 
mechanical, electronic, electrical, nuclear, 
ceramic, and civil engineering, engineering 
mechanics, and engineering physics. 

Guggenheim, Sloan, Brookings 
Fellowships Available 

Additional avenues of opportunity will 
be open to you because NASA participates 
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in fellowship programs of the Guggen
heim and Sloan Foundations and the 
Brookings Institution. Right now, as a 
result of this participation, NASA staff 
members are attending Cal Tech, M.I.T., 
Harvard, and other leading schools, re
ceiving full salary, expenses, and per diem. 

NASA helps you keep abreast of the 
latest developments in your field by per
mitting frequent attendance at major 
technical conferences in this country and 
abroad. 

Unique Intern Programs 
Increase Technical Competence 

The NASA centers offer exhaustive in
house educational opportunities as well, 
including the unique Intern Programs. 
The regular in-house activities include 
lectures, seminars, films, and expense-paid 
trips to other organizations. The Intern 

Program is somewhat different. As ·an 
Intern, you study and work closely with a 
senior NASA scientist or engineer, a 
leader in his-and your-field. This is an 
informal and exceedingly productive 
arrangement, which usually lasts for six 
months. The Intern Program is designed 
to bring you very rapidly to the forefront 
in a special technical area. 

Get All the Facts 

About a NASA Career 

Learn more about your future with 
NASA. Contact your College Placement 
Officer to arrange an interview with NASA 
representatives visiting your school. Or 
send a letter outlining your interests and 
background to the Personnel Officer at any 
one of the following NASA locations: 
NASA Goddard Space Flight Center, 
Greenbelt, Md.; NASA Langley Research 
Center, Hampton, Va.; NASA Lewis 
Research Center, Cleveland, Ohio; NASA 
Marshall Space Flight Center, Huntsville, 
Ala.; NASA Ames Research Center, 
Mountain View, Calif.; NASA Flight 
Research Center, Edwards, Calif.; NASA 
Manned Spacecraft Center, Houston, 
Texas; NASA Launch Operations Center, 
Cocoa Beach, Fla. 
NASA is an equal op
portunity employer. 
Positions are filled in 
accordance with Aero
space Technology 
Announcement 252-B. 

61 



System contractor: DYNA-SOAR System integration: MINUTEMAN Boeing 707 with Boeing-Vertol 107 

New Boeing 727 short-range jetliner Space booster development: SATURN S-lC Boeing turbines power helicopters 

Boeing KC-135 jet tanker-transport 

CAREER BUllETIN FROM BOEING 
The wide variety and continuing growth of such 

Boeing programs as those illustrated on this page 

offer outstanding career openings to graduates in 

engineering, scientific and management disciplines. 

At Boeing you will enjoy the advantages of a pro

fessional climate that is conducive to deeply re

warding achievement and rapid advancement. Other 
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Boeing advantages include up-to-the-minute facili

ties, a dynamic industry environment and company

paid graduate study programs (Masters and Ph.D.). 

The Boeing representatives will visit your campus soon. 

They will be happy to provide additional information about 
expanding Boeing activities in a broad spectrum of fields. 

The Boeing Company is an equal opportunity employer. 

JANUARY. 1963 



Sponsored by the 

s t 
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I E 1 

I E 1 
entries must fit into 1 of 3 categories 

• cience i tion 

• on ..... ec nical 

• ec nical 

CONTEST RULES 

I. The Minnesota Technolog Article Contest is open to all under
graduate and graduate University of Minnesota students regardless 
of major or year. 

2. Prizes will be awarded for the three best articles with no regard 
to category: First, $25; Second, $15; Third, $10. 

3. Contest dates are January 23 to March 13, 1963. All entries must 
be mailed and postmarked no later than midnight, March 13, 
1963. 

4. Winners will be announced in the April issue of the Minnesota 
Technolog. 

5. All manuscripts must be typewritten and doublespaced. Include 
author's name, address, phone, file number and college classifi
cation. Manuscript must be assembled and in neat order. 

6. All articles must be no less than 2,000 nor no more tha, 5,000 
words in length. Photos and illustrations may be used. If refer
ences are used, they should be listed in a bibliography at the 
end of manuscript. 

7. The decision of the judges will be final. Names of judges will be 
announced in the April issue. 

8. All entries become the property of the Minnesota T echnolog and 
will automatically be considered for publication at the Minne
sota Technolog's regular rates. 

9. Entries should be mailed to: Article Contest, The Minnesota Tech
nolog, Room 2, Mechanical Engineering Building, University of 
Minnesota, Minneapolis 14, Minnesota. 

All entries will be considered for publication 
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edited by MICHAEL P. FROMAN. Math '65 

1. Three balls are lifted from an unguarded pool 
table and set on a card table in such a manner that each 
pool ball touches the other two balls and the surface of 
the table. A gumball is then placed so that it touches 
each of the pool balls and the table as well. If the pool 
balls are two inches in diameter, what is the diameter 
of the gumball? 

2. Meanwhile, over at another card table, a very 
foolish first year ME is playing a little game of skill with 
a fifth year ChE. In this game, the two players alternate 
placing a nickel on the table, the last to put down a 
nickel on the table which does not touch any other nickel 
being the winner. Is there any way that one player or 
the other can ensure that he will win? 

3. At yet another table, a second year EE who has 
gotten tired of playing Solitaire eight and ten hours a 
day takes the Ace, King, Queen, and Jack of each suit, 
and arranges them in a 4 x 4 array so that there is only 
one suit and one rank in each column, row, and diagonal. 
Can you? 

4. An ME sitting in the back of the hall is staring at 
the ceiling when he suddenly notices that a combination 
of fly specks, plaster cracks, discolorations, and beer 

stains up there looks like an expression that contains 
three sevens as its only numbers, but is equal to four. 
What is it? (PLEASE-do this on paper with pencil or 
pen). It may be helpful to know that .7=7}9. 

5. ·From across the room a big-eared IE hears a 
group of people discussing a pool tournament held the 
week before between persons R, S, T, U, and V. Un
fortunately, he is only able to catch a few bits of the 
conversation, but he is still able to tell from these which 
person took which position. Here are the bits-you do 
what he did. 

A. S had often beaten the winner in Frisbee. 
B. The man who finished fourth disappeared into the 

bar next door immediately after his elimination, 
and did not find out who won the tournament until 
he emerged from the bar three days later. 

C. Before the tournament, the winner had never seen 
the man who finished fifth. 

D. Rand V are drinking buddies. 
E. U had a higher position than V. 
F. The winner had a talk with U just before the final 

match, and met his opponent for that match for 
the first time just before the start of the game. 

G. The loser of the final match placed second. 

INASMUCH ... 
... as the December Brain Teaser contest was extend
ed to allow all those burdened with finals to enter, the 
December winners will be announced in the February 
issue. Meanwhile, the December answers and the con
test rules are on page 43. 

--~-----··-··--·- ·-----------------------------
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We make machines, but Wall Street calls us a chemical company. 

People who know nothing about Wall Street associate us with simple little cameras. 

Photography involves cameras, and it also involves chemicals. A great deal of our chemical 
activity, however, does not involve photography. On the other hand, the chemistry of photog
raphy now hides inside machines like the ones above, so that photography doesn't seem to 
involve chemistry any more. "Involved" is certainly the word for the situation. 

It is an involved situation but it is also a very healthy one. 

So healthy is the demand for electromechanical machines of all kinds and sizes to perform 
the chemical operations of photography that our sizable body of electromechanical engineers 
keeps very pleasantly occupied. Possibly you will write to us, and possibly we shall strike up a 
correspondence, and possibly you too will come to work for us as an electromechanical 
engineer, and possibly you will be running a vitamin factory for us on the day we pin the 25-
year medal on you. That's the beauty of diversification. 

EASTMAN KO AK COMPANY, Rochester 4, N.Y. 



An Interview 
with Ga Eu 's 
H. B. Miller, 

Vice President, 
Manufacturing 

Services 

Halbert B. Miller has managerial 
responsibility for General Electric's 
Manufacturing Services. This re
sponsibility includes performing serv
ices work for the Company in the 
areas of manufacturing engineering; 
manufacturing operations and or
ganization; quality control; person
nel development; education, train
ing and communications; materials 
management; purchasing and sys
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Q. Mr. Miller, what do engineers do in manufacturing? 

A. Engineers design, build, equip, and operate our General Electric plants through
out the world. In General Electric, this is manufacturing work, and it sub-divides 
into categories, such as quality control engineering, materials management, shop 
management, manufacturing engineering, and plant engineering. All of these jobs 
require technical men for many reasons. First, the complexity of our products is 
on the increase. Today's devices-involving mechanical, electrical, hydraulic, 
electronic, chemical, and even atomic components-call for a high degree of 
technical knowhow. Then there's the progressive trend toward mechanization and 
automation that demands engineering skills. And finally, the rapid development of 
new tools and techniques has opened new doors of technical opportunity-elec
tronic data processing, computers, numerically programmed machine tools, auto
matic processing, feedback control, and a host of others. In short, the require
ments of complex products of more exacting quality, of advanced processes and 
techniques of manufacture, and of industry's need for higher productivity add up 
to an opportunity and a challenge in w-hich the role of engineers is vital. 

Q. How do opportunities for tedmical graduates in manufacturing stack up 
with other areas? 

A. Manufacturing holds great promise for the creative technical man with leader
ship ability. Over 60 percent of the 250,000 men and women in General Electric 
are in manufacturing. You, as an engineer, will become part of the small technical 
core that leads this large force, and your opportunity for growth, therefore, is 
unexcelled. Technical graduates in manufacturing are teamed with those in mar
keting who assess customer needs; those in research and development who con
ceive new products; and those in engineering 'vho create new product designs. I 
sincerely believe that the role of technical graduates of high competence in the 
manufacturing function is one of the major opportunities for progress in industry. 

Q. What technical disciplines are best suited to a career in manufacturing? 

A. We need men with Doctor's, Master's, and Bachelor's degrees in all the tech
nical disciplines, including engineering, mathematics, chemistry and physics. We 
need M.B.A.'s also. General Electric's broad diversification plus the demands of 
modern manufacturing call for a wide range of first-class technical talent. For one 
example: outside of the Federal Government, we're the largest user of computers 
in the United States. Just think of the challenge to mathematicians and business
systems men. 

Q. My school work has emphasized fundamentals. Will General Electric: train 
me in the specifics I need to be effective? 

A. Yes, the Manufacturing Training Program is designed to do just that. Seminars 
which cover the sub-functions of manufacturing will expo,se you to both the theo
retical and practical approaches to operating problems. Each of the succeeding 
jobs you have will train you further in the important work areas of manufacturing. 

Q. After the Program-what? 

A. From that point, your ability and initiative will determine your direction. 
Graduates of the Manufacturing Training Program have Company-wide oppor
tunities and they continue to advance to positions of greater responsibility. 
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A phenomenon of modern America is the so-called 
"think company. 11 It owns no factories, manufac
tures no products and makes no shipments, but 
just "thinks" about problems--and brilliant ways 
to solve them. 

We have a number of "think companies" at Westing
house. One is a group of scientists who do almost 
nothing but seek basic knowledge, like the produc
tion of light by solids and the origin of magnetism. 
Other Westinghouse scientists apply basic knowledge 
to that most demanding of all problems ... national defense. 
And there is still another group whose principal job is to 
think about what products will be needed in the American home 
10 or 15 years from now. 

Out of this kind of thinking at Westinghouse have come 
startling advances in atomic power, the launching system for 
Polaris, the super magnet, and other developments. 

The achievements of Westinghouse scientists in the past 
are the best guarantee of new ones in the future. 

For information on rewarding career opportunities at 
Westinghouse, an equal opportunity employer, talk with 
our representative when he visits your campus, or write 
L. H. Noggle, Westinghouse Educational Department, 
Ardmore and Brinton Roads, Pittsburgh 21, Penna. You 
can be sure ... if it's 



Work long hours? Undertake tough assignments? Learn by your mistakes? 

Take heavy responsibility? Tackle uncharted areas? Rely on yourself? 

Never in American history have the opportunities 
for skilled engineers and scientists been as great 
as they are now. Our nation's expanding peacetime 
industry, space programs, and defense mobilization 
have created a great demand for trained minds. 
Right now, industry has openings for some 60,000 
engineers, while less than 20,000 will be graduated 
from colleges this year. 

Do you belong in engineering? You may if you're 
a good student, proficient in mathematics, imagina
tive, inquisitive and technically minded. Ask your 
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counselor about a career in engineering. Then ask 
us about the opportunities at Honeywell-the 
company that's been "on the team" in nearly 90% 
of our nation's successful satellite launchings. 

II 

AN EQUAL OPPORTUNITY EMPLOYER 
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Salt-water bath is one of tests 
used to check rust protection 
built into Ford-built cars. 

Company 
engineers turned to zinc. Galvanized, or zinc-clad, 
steel has long been noted for its resistance to corro
sion. It presented special problems which had limited 
its use in automotive applications, however. It was 
hard to weld, difficult to paint. 

Our engineers developed special techniques to solve 
the welding problem. They found a process which 
eliminates the crystalline pattern on galvanized steel 
and produces a surface that will accept a high-quality 
paint job. 

Now zinc can be married to steel and used for vital 
underbody parts and rocker panels of Ford-built cars. 
The zinc coating forms a tough barrier to corrosive 
moisture-and if corrosion attacks, the zinc sacrifices 
itself through galvanic action, saving the steel. 

Other avenues explored in the fight against rust also 
brought results: special zinc-rich primers to protect 
key body areas, aluminized and stainless steels to 
extend muffler life, quality baked-enamel finishes that 
are more durable (and look better). 

Another step forward in total quality-and another 
example of how Ford Motor Company provides engi
neering leadership for the American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENG9NEERING !l...EADERSHSP 

BRINGS YOU BETTER"' BUULT CARS 
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COVER: This month's cover shows the glow emanating from the 
gamma radiation sources at the bottom of the seventeen-foot 
pool of the Gamma Irradiation Facility in the Chemical Engineering 
Building. This glow is due to the Cerenkov effect. Near the 
sources the radiation is so intense that it not only excites the 
electrons of the water molecules but excites them to such high 
energy states that some electrons "fly away" from the water 
molecules. These electrons will interact with other water molecules · 
and will be decelerated. But charged particles under acceleration 
emanate radiation which has a continuous spectrum. Cerenkov 
discovered that this radiation is visible if the electrons are traveling 
faster than the speed of light in the medium at hand. Hence the 
glow is due to electrons which have been excited to speeds 
greater than the speed of light in the water medium. Photo by 
Bill Cecchi 
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J H 1 S 1 S T 1 TAN Ill United Technology Center is now at work on development of the first or solid 
booster stage for the Air Force Titan IlL UTC's huge segmented solid propellant 

rocket motors, each 120 inches in diameter and producing more than a million pounds of thrust, will blast the Standardized 
Space Launch Vehicle from its launch pad. Titan Ill, with all stages assembled, will stand more than 100 feet tall on the 
pad, and will be utilized to put multi-ton payloads into orbit. These payloads will include the X-20 Dyna-Soar. 

T H 1 S 1 S U T C Graduates planning careers for the Space Age will do well to talk with UTC. This young and 
dynamic division of United Aircraft is one of America's fastest-growing aerospace organ~za

tions. In UTC's unique professional atmosphere, you'll move ahead faster, team up with scientists preeminent in rocket 
propulsion, enjoy the facilities of UTC's Research and Engineering Center and sprawling test site. Here are a few of the 
projects ... in addition to Titan Ill ... underway to challenge your imagination and scientific skills. 

UPPER-STAGE LIQUID MOTORS * HYBRID ROCKETS • FILAMENT-WOUND MOTOR CASINGS * ABLATION-

COOLED THRUST CHAMBERS • VARIABLE-THRUST CONTROL SYSTEMS • THRUST VECTOR CONTROL SYSTEMS 

·. And that's not all. United Technology Center is located in the heart of the beautiful San Francisco Bay Area. Glamorous 
sa·n Francisco, skiing, sailing, and the scenic wonders of the High Sierra are within easy reach. 

Pick up that pen. Drop a line to UTC. Tell us your engineering specialty. You'll be glad you did. 

For information, contact Jay W. Waste, Department 26E, P. 0. Box 358, Sunnyvale. 

it I t r 
(Formerly United Technology Corporation) 
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bserv at ion or Destru~ction? 

You, as an engineering student hear plenty of advice about your responsibility to humanity. 

You may take it seriously, but more than likely you laugh it off. 

Perhaps though, you should take a good look at this advice. For just as Science has given 

us so many blessings that our own computers probably couldn't count them, science has also 
plummeted us into a horrible mess. 

Science has created two super powers in the world, and has given each of them the ability 

to incinerate the other. Neither one particularly wants to incinerate the other, but neither is 

quite sure that the other feels the same way. 

As a matter of fact, the two powers live in mortal fear of each other. The science of de

struction has crept ahead of the science of observation, so that each side knows enough of the 

other's actions to be afraid of it, but not enough to be sure of its motives. It would appear that 

our science has not moved us forward, but rather, has carried us back to the dark ages, when man 

feared the unknown only because of ignorance, and the only thing he could do about his fear 

was to be ready to knock the senses out of the unknown if it appeared. This is the predica

ment in which the last generation of science has left us. 

But now our troubles are multiplying because some minor powers are acquiring the ability to 

light the incinerator. And the tragic note is that our science of observation is not advanced 

enough to tell us whether the super power is launching an attack, or some minor power is 

flexing its muscles. In either case, our fear may cause us to use our science of destruction in a 
full scale retaliation. 

It is therefore without a doubt, that you, an architect of the next generation of science, d0 

indeed have a responsibility to humanity. Unless you meet your responsibility, humanity may 
be destroyed. 

One can only hope that everyone concerned will be concerned enough to hasten a 20th cen

tury renaissance, to end all ignorance and fear of other peoples, and to put the science of ob

servation and application ahead of the science of destruction. L WB 
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Reasons for building a career at Collins: 

IN MICROWAVE/CARRIER 
1. You'll be helping to design the finest equipment 

built. 2. You'll have the opportunity of working on 

both military and commercial projects - such as 

high density multiplex, high speed data communica

tions, integrated communication systems, telemetry 

and remote control, and transportable systems. And 

you'll stay right with a project until completion. 

3. You'll be with one of the nation's leading growth 

companies with plants in the locations listed at right 

and facilities throughout the world. D Contact your 

placement office, or write to the Collins engineering 

center nearest you. 

Collins has openingsforM.E.'s, 
I.E.'s, E.E.'s and graduate 
level physicists in design, 
research and production in 
these fields: 

GROUND COMMUNICATION 

ANTENNA RESEARCH 

AVIATION ELECTRONICS 

DATA SYSTEMS 

AMATEUR 

BROADCAST 

COMPONENTS 

GENERAL SYSTEMS DESIGN 

C. P. Nelson 
Collins Radio Company 
Dallas, Texas 

L. R. Nuss 
Collins Radio Company 
Cedar Rapids, Iowa 

E. D. Montano 
Collins Radio Company 
Newport Beach, California 
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Your future in engineering is his business 
He's a Monsanto Professional Employment representa
tive. He's your representative, too ... your link between 
campus and company. His knowledge of Monsanto is 
complete, and he's especially qualified to counsel with 
you regarding your future. 

Ask him about Monsanto's diversity-in geography, 
activities, products-that means ever-expanding op
portunity for the young man of exceptional promise. 
Ask him about Monsanto's research-mindedness, how 
it helps develop your creativity. Ask this expert in 

futures about the future Monsanto offers you in research, 
engineering, manufacturing and marketing. 

See your Placement Director to arrange an interview 
when we visit your campus soon. Or write for our 
new brochure, "You, Your 
Career and Monsanto," to 
Professional Employment 
Manager, Department EM-3, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

® 

All QUALIFIED APPLICANTS Will RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAl ORIGIN 
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byVINCENT 0. McCONVILLE, ME, '63 

URING the past five years, tremendous advances 
have been made in the various technical fields. 

Probably the most important is the work in aero-space 
technology, where the use of computers for calculations, 
guiding satellites, and over all defense control have been 
of vital importance. Their significance cannot be under
estimated. 

The most important characteristics determining the 
capability and versatility of a digital computer are the 
capacity, size and speed of its memory unit. Thus, the 
attainment of memories of large storage capacities, small 
size, and short cycle times at a practical cost has always 
been the goal of the computer industry. At the present 
time, thin ferromagnetic films have been one of the 
most promising areas of research and development. 
Thin-film memories offer the advantages of high speed 
operation, low cost of fabrication, simplicity of design, 
and versatility in size, shape, and connector arrange
m€mts. 

The specification of a high-speed storage element calls 
for two \veil-defined states which do not need power to 
maintain them, a means of switching rapidly from one 
state to another, and a well-defined switching threshold 
in a form of an X-Y coordinate system. 

Ferromagnetic materials which possess a rectangular 
hysteresis loop comply with each of the high speed 
storage element requirements. The hysteresis loop must 

ABOUT THE AUTHOR 

Vincent 0. McConville, 5th year Mechanical Engi

neering student, worked for Univac last quarter. The 

American Society of Mechanical Engineers and New

man Club are his on-campus activities; golfing and 

skiing fill his leisure moments. 
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be very nearly rectangular, so that the ratio of the want
ed to unwanted-outputs will be a maximum. In the ab
sence of an applied field, states one and two are well 
defined and are maintained indefinitely. The state which 
the element is in can be detected by applying a positive 
field for a sufficient length of time and observing wheth
er or not there is any change in the magnetic flux of the 
element. If the element is in state 1 no change will occur 
(ideally); if the element is in state 2 a change will 
occur if the applied field is greater in magnitude than 
the coercive field He. 

It is also possible to detect the state of magnetization 
by applying a large pulse of a magnetic field for a short 
enough time interval so as not to change the magnetiza
tion of the specimen permanently. If the element is 
being driven further towards saturation, a smaller out
put is obtained than if it is being driven towards the 
knee of the B-H curve. This is called a non-destructive 
readout (commonly called NDRO) since the state can 
be determined without the necessity of changing it. 

Conditions Govern Effective Use 
Three further conditions are also necessary in order 

to operate thin-film memories effectively. First, the total 
energy stored in one such element is so small that reason
able output signals are obtained only by very rapid 
switching of its magnetic state. Thus the electric cur
rent pulses which drive the elements must rise and fall 
in a very s];lort time, preferably a few nanoseconds 
(billionths of a second) . Secondly, the electric signal 
cannot be propagated faster than the speed of light so, 
to minimize delays, all lines and interconnections must 
be kept as short as possible. In other words, miniaturiza
tion of all circuits is required. Thirdly, since signals 
generated in the sense lines are small, the sense ampli
fiers must have a large gain with minimum delay for 
the ultimate performance of such devices. 

Having stated the considerations which have stim
ulated the study of thin ferromagnetic films for storage, 
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their properties, fabrication and several practical en
gineering problems will be discussed. Progress of thin
magnetic films to date, and a look into future approaches 
and goals vdll also be included. 

Directions are Easy and Hard 
The behavior of thin-film memories can be compared 

to that of a compass needle or a magnetic dipole. In the 
absence of any outside field, the needle has two stable 
states, "N" and "P". Both states are parallel to a pre
ferred magnetic direction. If a current of sufficient mag
nitude is sent through a conductor lying on top of the 
thin film, its magnetic field causes the dipole to rotate 
out of the N state or P state toward alignment with the 
drive field. 

\IVhen the current is removed, the drive field disap
pears and the dipole becomes unstable. It will then 
rotate towards the closest stable state. For use as a 
memory element, the P state could be defined as the 
storage of a 1 and the N state as the storage of a 0. 
Thus, we can store either an 0 or an 1 in the bit by con
trolling to which of the two stable states the dipole 
rotates. 

In actual use, the dipole is made to have better B-H 

tB Hagnetic Induction 

State 1 

B sat. 

-Hr H 

0 ------4 Hagnetic Fiel d 

State 2 

F'ig. 1. Ideal rectangular Hysteresis look. 

characteristics in one direction called the easy direction. 
The drive current in the direction shown, causes the 
polarity of magnetization to be in the other hard direc
tion. The write current causes polarity to be in the easy 
direction. Thus, to magnetize a selected area of the thin
film to the 0 or 1 state, two magnetic fields perpendic
ular to each other are applied. The drive field is in the 
hard direction and the information field is in between 
the easy direction. When both are applied, the resultant 
field lies between the hard and easy direction, oriented 
toward either 0 or 1 depending on the write current 
direction. Upon removal of the drive field, the write 
current causes the dipole to assume the desired 0 or 1 
state. 

In observing a time chart for the writing and sensing 
processes, the drive current goes on at T 1) off at T~, on 
at T 3 , etc. When the current is on, the bit is magnetized 
to the hard direction. The write current comes on before 

MINNESOTA TECHNOLOG 

the drive current goes off and then continues to stay on. 
Thus, each time the drive current goes off, the write 
current establishes polarity (i.e., 0 or 1). For example, 
at T 2 the bit goes to the 1 state and at T 4 the bit goes to 
the 0 state as the drive current is removed. 

For reading, a third (sense) conductor, parallel to 
the write conductor, senses the polarity of the bit each 
time the drive pulse arrives. At time Ta the change in 
the polarity of the bit caused by the drive current in
duces a positive pulse in the sense conductor. It is im
portant to note that as soon as the next drive pulse 
passes through the bit, the previous information is 
erased. This is called a destructive readout (commonly 
called DRO). 

A non-destructive readout ( NDRO) is possible by 
using a smaller drive field in the hard direction. In this 
method the field rotates the dipole away from the easy 
direction, but not the full 90°. After the drive is re
moved, the dipole rotates back to its original state and 
the information is preserved. 

Many refinements in the operation of thin-films have 
been developed, but the basic principles remain the 
same as those just described. 

Coercivity and Demagnetizing Field 
One very important development is the use of film 

pairs with different properties to produce an NDRO 
memory. A film pair or bicore refers to a bit of high 
coercivity, such as cobalt, deposited on top of a bit of 
low coercivity, such as permalloy. In this process the 
high coercivity film (data film) is chosen so that it has 
a large demagnetizing field. The demagnetizing field of 
the cobalt must be large enough to switch the magnet
ization of the permalloy sensing film. That is, it must 
be larger than the He of the permalloy. This is the 
reason for wanting the sensing film to have a low 
coercivity. 

An interrogation pulse of an amplitude insufficient to 
switch or disturb the data film but large enough to over
come the demagnetizing field and switch the sensing 
film is applied to achieve NDRO. If the data core is in 
the 1 state, the interrogation pulse will switch the mag
netization of the sensing film and the demagnetizing 
field switches the core back again after the interrogation 
pulse ceases. However, if the data field is in the 0 state, 
the interrogating field adds to the demagnetizing field 
and no switching takes place. 

Speed of Transition 

One basic physical factor which has not been men
tioned so far is the speed of transition from one state to 
the other. This transition may take place in two distinct 
ways. In one, each domain rotates as a whole into line 
with the field against the anisotropy of the material, and, 
in the other, a domain pointing roughly in the direction 
of the applied field grows at the expense of its neighbor 
by domain wall movement. Rotational switching is a 
much faster process than wall switching; it is, therefore, 
very important to control the film properties in such a 
way that rotational switching will occur. 

In search for suitable material for use in a thin-film 
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memory unit, the hysteresis loop, the coercivity, and 
magnetostriction are the most important factors to be 
considered. 

The hysteresis loop must be very nearly rectangular, 
so that the ratio of wanted to unwanted-outputs will be 
a maximum. This ratio, usually defi"Qed as the squareness 
of the B-H loop, may be expressed by the ratio of the 
residual flux density, Bn to the maximum, Bm, corre
sponding to a maximum switching field, Hm. When an 
information storage core is switched, the wanted flux 
change is Br + Bm and the unwanted change is Bm- Br. 
The switching time is (ideally) the time taken for the 
flux to change from + Br to -Bm. 

Plating Stress 
The degree of coercivity must be a compromise be

tween the high value required for operation at a high 
packing density and the practical limitations in the level 
of writing flux. Since coercivity increases with the 
plating stress, it is important to control the plating stress 
as closely as possible to obtain uniform magnetic results 
from the plating. In addition, lower flux density results 
in an appreciably lower energy dissipation in the mag
netic structure and consequently in high switching rates 
for a given temperature within the magnetic material. 

Films for storage devices should have zero magneto
striction for two reasons. First, the mechanical bending 
of a substrate carrying a magnetostrictive film causes an 
extra stress which results in rotation of the easy axis. 
Such bending might be caused in assembly of a mag
netic film storage device. Secondly, and most important, 
it has been found from experiments with two-em. 
squares of magnetostrictive alloys etched from films on 
microscope slides, that the easy axis angle is a function 
of the magnitude of the magnetostriction. This be
havior might be caused by an anisotropic stress built 
into the film during its condensation which causes the 
observed rotation of the easy axis. 

At the present time, the manufacture of thin-films by 
vacuum evaporation has become the most advanced 
method of production. The main problem of thin-films 
is the inability to produce continually uniform dies. 
Other means of fabrication are electrodeposition, sput
tering, chemical reduction, and vapor deposition. All of 
these processes have yielded usable thin-films. 

The vacuum evaporation of a magnetic alloy and its 
deposition onto a suitable substrate seems to be the 
quickest and easiest method of preparing thin-films. 
This method is also readily adapted to many different 
starting materials. · 

Fabrication of Films 
The fabrication of these films usually takes place in a 

clean room containing an air-conditioned, dust-free at
mosphere to insure proper cleanliness and uniform con
ditions. The vacuum chamber is evacuated to a pres
sure in the range of 10-5 mm of Hg. Surrounding the 
chamber are magnetic coils to supply the orienting mag
netic field of 10 to 50 oersteds. The substrates, usually 
glass, are chemically cleaned before they are inserted 
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into the chamber. After being cleaned they are placed 
in the chamber 5 to 10 inches from the evaporating 
source and are then heated by a substrate heater to 300 
to 350°C. 

A mask is placed in front of the substrates such that 
the vaporized metal deposits through the mask onto the 

"Easy" "Hard" 
Direction Direction 

1 0 

OS 
rlNS w JN 

s I 

t Drive 
Current Wr~ 4 Write 0 

Current Current 

Fig, 2. Magnetic dipole repres.entation of a thin-film 
element with currents. 

substrate for the desired array. After the desired 
vacuum is reached, the metal in the crucible is heated 
by an induction heater until it starts evaporating. Dur
ing this period, the substrates and their masks are "shut
tered" off from the beam of vaporized metal. When 
the temperature of the starting material is raised to the 
desired level, the shutter is removed and the evaporation 
proceeds at a fairly constant speed until the desired 
thickness condenses on the substrates. 

After the substrates have cooled and have been re
moved from the vacuum chamber, they are sent through 
rigid mechanical and electrical inspections to determine 
if they have the necessary properties required of a 
storage element. All substrates that pass these tests are 
sealed in printed circuitry for a magnetic-film memory. 

Vacuum Evaporation 
Another method for vacuum evaporation has the raw 

material on a filament rather than in a crucible. The ad
vantage of a filament is that uniform compositions can 
be obtained over a larger area. The filament can be 
made out of either Ni-Fe or a tungsten material. In the 
latter, the Ni-Fe material is attached to the tungsten 
filament. 

Another term for the vapor deposition process is py
rolysis. During vapor deposition, dried nitrogen gas 
is introduced into a chamber containing a liquid solu
tion of Ni-Fe carbonyls. The gas becomes saturated 
with these carbonyls and is sent to a plating chamber 
containing the substrates under the influence of a mag
netic field of 10 to 50 oersteds. This chamber is inside 
an infrared oven. At high temperatures, the carbonyls 
decompose into a metal alloy and carbon monoxide. 
The carbon monoxide and nitrogen are then fully 
burned in a Fisher burner after leaving the plating 
chambers. The metal, meanwhile, deposits onto the 
substrates and yields the desired thin-films. This is a 
simple process, but poisonous. 
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Thin-films can also be fabricated by deposition of 
Ni-Fe alloy onto a dielectric substrate from a plating 
solution in the presence of a magnetic field. To obtain 
consistent results with uniform adherence, stress, and 
magnetic characteristics, it is necessary to plate on a 
meticulously clean substrate. This cleaning is accom
plished in a hot-ultrasonically agitated detergent bath. 
Also, the glass substrates have to be made conductive 
before the plating occurs. One method is sputtering 
material on the substrate in sufficient quantities to in
sure conduction. 

In another method, silver or gold is sprayed on, or a 
chemical silvering process is used. Since the thickness 
of this conductive layer has an effect on the film, con
trols are needed to insure uniformity and reproducibil
ity. The Ni-Fe alloy is then electrodeposited onto the 
dielectric substrate from a plating solution in the pres-

Metal 
Vapor 

Heating 

Alundum Crucible 

Heated Glass 
Substrate 

(2x2x0.0005 inches) 
Coils supplying orienting 

magnetic field 

Vacuum 
("'lo- 5rnrn Hg) 

Fig. 3. Vacuum deposition of a planar array of mem
ory 'spots. 

ence of a magnetic field of 30 oersteds. After the plat
ing process is over, discrete bits can be arranged by 
etching out the unwanted material. · 

A Ni-Fe source is placed a distance away from the 
substrate while they are contained in an argon atmos
phere and a reduced pressure of 10-2 mm of Hg. The 
Ni-Fe source is maintained at a potential of 500 volts. 
The argon gas ions are attracted to the positive source 
and bombard it with a thin layer of Ni-Fe. The mag
netic field of 30 to 50 oersteds causes the preferred 
direction. Since the rate of material deposition dur
ing sputtering is slow, the process is difficult to control. 

Control of Magnetic Properties 

Thin-films of nickel-cobalt alloy can be deposited on 
suitably prepared substrates by chemical reduction of 
nickel and cobalt compounds by the hyprophosphite 
ion. Substrates of copper sheet and of glass have been 
used in the process. These sheets are first activated with 
a thin layer of palladium to allow deposition of the 
nickel-cobalt to take place. First indications of the 
process are that better control of the magnetic proper
ties of the films can be obtained by chemical deposi
tion than by vacuum evaporation. 

Thin-film elements have great potential for both 
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memory and logic functions in data processing control 
systems. The state of a magnetic film element can be 
switched 300 to 1000 times faster than the state of the 
now typical ferrite memory core. 

New techniques are being developed for increasing 
the size of magnetic-film memories by reducing pulse 
delays in logic and amplification, and also those delays 
due to element spacing and configuration. One solution 
is the reduction of the storage element size. Another 
solution is the use of magnetic film elements in word 
selection matrices, thus making it possible to select 
words with fewer components. 

Combined with Semiconductors 

Progress has also been made in efforts to provide the 
peripheral electronic devices needed to operate mag
netic film memories. One such promising device lies 
in the development and use of microtronics (micro
tJ~onics, or microscopic electronics, is a new method of 
combining semiconductors having controlled and varia
ble characteristics in a solid package to form a solid 
state system). The combination of microtronics and thin
magnetic films is resulting in a new generation of ultra
small, ultra-fast computer components. The compatible 
magnetic film-microtronic memory gives more storage 
per cubic inch with less power consumption than any 
memory device known today. 

When used in suitable arrays, magnetic film elements 
can also perform logical operations. Investigations, com
paring film element logic with conventional counter
parts, have resulted in sub-system designs which re
duce the required number of semi-conductor compo
nents, and greatly increase operating speed. These ad
vantages, combined with small size, high reliability, low 
power requirements, relative insensitivity to environ
ment, and low cost, make magnetic film elements ex
tremely well suited for logic devices. 

Rapid access time 

Special application of magnetic-film memory tech
niques are now under development in many companies. 
At Univac, experiments on using pairs of magnetic films 
as storage elements have produced a highly effective, 
non-destructive readout memory with a very rapid 
access time. It is extremely reliable since information 
can be read out at any time without the memory con-
tents being altered. · 

Another type of film memory being developed per
forms rapid search of its own contents. This memory 
will search, in a fraction of a microsecond, among thou
sands of words to see if a given word is stored. Ex
perimental models of search memories have been con
structed and are now being tested. 

In the future, improved input, output, storage, and dis
play of data will undoubtedly be provided by other elec
tronic developments using thin-film memories. Thin
film memories have been a tremendous step in the 
computer industry's constant search for new and better 
memories to aid this nation's great technical advance
ments. [] 

11 



12 

The flick of a switch anywhere in the electric service area of the Wisconsin Electric 
Power Company system will be under the "watchful eye" of a special purpose on-line 
analog computer by the end of 1963. Power requirements of the system's approxi
mately 600,000 customers will be known at a given instant at the system's power 
supply office in Milwaukee. The computer will analyze the electrical needs and antici
pate the probable results of load dispatcher action and will automatically control the 
loading on individual generators which make up the system's 1,925,210 kw of generat
ing capacity. In addition it will regulate the flow of energy over the company's inter
connections with neighboring utilities and adjust for minute changes in frequency. 

The computer will provide "continuous precision" in executing the rules and 
formulas developed periodically by company engineers in order to achieve minimum 
costs in the production of electrical energy. Computers are not new tools to company 
engineers who use them extensively to improve present performance and to plan the 
power systems of tomorrow. Write our Employment Placement Division for informa
tion about challenging engineering assignments in many fields. 

ISCONSIN ELECTRIC PO 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. 
MILWAUKEE, WIS. APPLETON, WIS. 

ER COMPANY 

Wisconsin Natural Gas Co. 
RACINE, WIS. 
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INCE the spring of 1957 the University of Minnesota 
has been operating a facility for studies requiring 

intense gamma irradiation. 
Physically this facility is a part of the nuclear en

gineering laboratory housed in the Chemical Engineer
ing Building. Included in this laboratory, besides the 
gamma facility, are a sub-critical exponential nuclear 
reactor and a nuclear reactor simulator. The former is 
used primarily for instruction purposes since its neutron 
flux is not sufficiently intense to carry out extensive 
neutron or reactor studies. The latter device is an elec
tronic analog for the sets of reactor equations. The 
laboratory also has various counting and analysis equip
ment. 

The gamma facility was conceived as the University's 
first major installation in nuclear engineering, useful as 
a significant research and educational tool throughout 
the many campus disciplines. It was realized through a 
unique cooperation of state industry and the University. 
This cooperation took the form of the Minnesota Nuclear 
Operations Group, consisting of twenty-six Minnesota 
firms plus the University. The project was completed 
through the joint effort of the group. Hence, the Minne
sota community as a whole has more than a passing, 
formal interest in this project. 

lsbin Directs Lab 

Its operation is under the direct jurisdiction of Profes
sor H. S. Isbin, Department of Chemical Engineering. 
Through the cooperative arrangement of the Environ
mental Health and Safety Section of the University 
Health Service, Clayton Lagerquist, a health physicist, 
is employed as the full time supervisor of the gamma 
facility. 

Before describing the operation of the facility further, 
it would be well to describe more fully the "commodity" 
that is handled there, that is, gamma irradiation. 

Gamma radiation is the name given to electromagnetic 
radiation having its origin in nuclear processes. It is 
thus described by the same physical picture as X-rays, 
infrared radiation and light. Its properties differ sig
nificantly from those of other forms of electromagnetic 
radiation by virtue of the fact that gamma rays have 
shorter wavelengths and higher frequencies than those 
other forms mentioned. 

Gamma rays differ conceptually from other forms of 
nuclear radiation. It might be said that these rays are 
pure wave energy, although anyone having any knowl
edge of modern physics knows quite well that they dis
play properties of both matter and waves. By saying 
that they are pure wave energy, it is meant that all other 
forms of nuclear radiation have significant rest masses, 
whereas gamma photons do not. 

Consider the interactions of neutrons with matter. 
Some neutron physicists spend their lifetimes involved 
in this consideration. But the essential thing to be 
brought out here is the general character of this inter
action. Energy transfer between a neutron and matter 
depends upon collisions. The transfer of energy and 
momentum between a neutron and a target nucleus by 
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collision can, and does, result in radical alterations of 
the target nucleus. 

The result in many cases is that these alterations 
render that nucleus unstable. Thus it might undergo 
fission, it might eject charged particles, or it might 
simply capture the "attacking'' neutron and emit gamma 
radiation because of the instability induced by the ad
ditional neutron. The point this cursory description of 
nuclear events emphasizes is that collisions involving 
incident particles of sufficient mass easily result in in
stabilities, which result in nuclear emissions from the 
target nucleus. This is also essentially true for charged 
particles such as protons or electrons, although the 
presence of coulombic interactions between the col
liding materials introduces significant differences in the 
actual nature of the collisions. 

The ABC's of Chemical Engineering 
Are Alpha, Beta, 

by JOHN P. SWEET, Grad, ChE 

To return to the character of gamma irradiation, then, 
the interaction of these rays with matter is on a molec
ular scale rather than on a nuclear scale. Such an inter
action is called an absorption rather than a collision. 

The interaction of gamma radiation with matter on 
the molecular scale accounts for the fact that it is some
times referred to as ionizing radiation. This term re
flects the fact that the effects of gamma radiation in mat
ter are due to the energy transfer occurring between the 
gamma photon and the electronic structure of the atom 
or molecule, thus giving rise either to an excited elec
tronic state of the atom or molecule, or to the ionic 
state. This behavior is similar to those interactions in
volving X-rays or light energy. The important difference 
is that gamma radiation is far more penetrating than 
light and usually more so than X-rays. 

Milton Burton of the Radiation Center at the Univer
sity of Notre Dame has pointed to this penetration as 
resulting in a unique characteristic of radiation chem
ical systems. Because gamma rays excite the electronic 
structure of atoms and because the rays are highly pene
trating, a liquid chemical system under gamma radiation 
has the property of having a deep concentration of ex
cited species. That is, these excited species exist more or 
less throughout the volume of the system, whereas with 
less penetrating radiation the concentration of excited 
species is largely near the surface of the system. 
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The irradiation facility at this university has two 
gamma sources-1,000 curies of cobalt-60 and approxi
mately 10,000 curies of cesium-137. The curie is de
fined as being the quantity of material having associated 
with it 3.7 x 1010 disintegrations per second. Thus it is 
a measure of the total source strength. These sources 
are in the form of thin rods of cobalt and cesium clad in 
aluminum and further sealed in stainless steel tubes. 
These tubes are stored in the bottom of a well contain
ing seventeen feet of water, which absorbs all of the 
radiation emitted. When used, the tubes are brought up 
from the bottom of the pool and manipulated by remote 
control devices. 

The choice of radiation sources for this facility rests 
primarily upon two considerations. The nuclides chosen 
must emit radiation which is essentially 100% gamma, and 

I I 
the half life of the nuclide must be sufficiently long. 
The half life of the cobalt-60 nuclide is 5.2 years. That 
is, if No is the source intensity at any time t equal to 
zero, then in 5.2 years the source strength will be equal 
to~~ x N0 • Similarly, the value for cesium-137 is 33 years. 
From this consideration alone the cesium nuclide is seen 
to be highly favorable as a source. 

Both nuclides have radiation spectra which include 
both gamma and beta radiation. But the energy of the 
beta particles, which are electrons, is low enough so 
that all the beta rays are absorbed by the materials 
which encase the sources; Hence the source when clad 
with aluminum and stainless steel emits only gamma 
radiation. The decay schemes of the two nuclides are 
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quite similar. The majority of the nuclides first form an 
intermediate nuclide by beta emission. This inter
mediate has a half life which is essentially zero so that 
it decays almost immediately, emitting the desired 
gamma radiation. A small, but not insignificant, per
centage of the nuclides decay directly to the ground 
state by beta emission thus not resulting in gamma 
emission at all. For the cesium-137 nuclide this occurs 
in about 8% of the disintegrations. 

There are other considerations for the choice of source. 

Fig. 1. This cross section of the facility shows the well, 
shielding, and operator 

For instance, the nuclide must be in a state which is 
chemically stable. It must not be volatile nor unduly 
corrosive so that it can be effectively contained. It must 
also be in a form which readily lends itself to fabrica
tion. In this facility the cobalt is in the form of cobalt 
metal shaped into thin rods. The cesium is in the form 
of the chloride. 

The cobalt source was manufactured by irradiating 
the stable cobalt-59 metal with neutrons for a period of 
about a year. This was done at the Material Testing 
Reactor at Idaho Falls, Idaho. The cesium source was 
obtained from the Oak Ridge Laboratories as a by
product from a reactor waste stream. Note that the 
stable form of cobalt-59 can be converted to the gamma 
emitter cobalt-60 by the addition of one neutron. This 
can be done feasibly by irradiating the stable nuclide. 
But the stable cesium has a nuclear mass of 133. lt 
takes the addition of four neutrons to produce the 
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cesium-137 nuclide. This process is not feasible by the 
neutron irradiation of the stable nuclide. It is thus pro
duced by separation and isolation from the waste prod
ucts of a fission reactor. 

Facility Well Protected 

Fig. 1 is a sketch of the cross section of the installa
tion. The pool, as mentioned above, is seventeen feet 
deep and is filled with specially purified water. The 
purification is for viewing purposes and to avoid the 
sedimentation of impurities. If it is necessary to empty 
the pool, the gamma source materials are lowered into 
the stainless steel lined tube shown extending below the 
floor of the pool. 

The thick concrete lining all about the cell serves to 
absorb the radiation when the sources are above the 
surface of the water. The observation window shown 
consists of four thick plates of optical glass, each plate 
weighing on the order of a thousand pounds. It is 
important to note that the absorption of gamma radia
tion is proportional to the mass, or more accurately, to 
the electron density in the material. This is irrespective 
of the particular material comprising the mass. Thus 
the rays are absorbed equally well by the concrete and 

Fig. 2. When entering the facility, one must follow 
trained personnel. A geiger counter mu'st precede anyone 
who enters the facility. 

by the glass. But this is obviously not true for light rays, 
which are generically similar to gamma radiation. It is 
a happy circumstance that this is so, for if both rays 
behaved similarly, then whenever we could see the 
gamma source we would also be irradiated. 

The sources are supported in circular holders which 
are raised and lowered in the pool by means of a remotely 
controlled elevator, also indicated in the diagram. These 
holders are constructed of stainless steel. If the material 
to be irradiated is of small enough size, it is suspended 
above the center of the pool and the source is brought up 
until the sample is surrounded by the source pencils in 
the holder. If something large is to be irradiated, such as a 
calf, then the object is simply placed somewhere inside 
the hot cell and the source is raised. There are 
various accurate methods for determining the dose of 
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radiation at a particular point in the cell. 
Several safety precautions in the operation of the cell 

must be observed. The first precaution is the wearing 
of a film badge. The visitor to the facility always wears 
one when in the cell so that a check can be made on his 
exposure to irradiation. It was noted above that gamma 
radiation does not induce radiation in other materials. 
Thus one can enter the cell just as soon as the source 
has been lowered to the bottom of the pool. There is 
no residual radiation. The only danger is leakage of the 
source materials from their protective covering. Careful 
fabrication and periodic checks of the pool water guard 
against this. 

Fig. 2 shows one of the facility personnel about to 
enter the cell. He is checking the operation of a port
able geiger counter which he carries in with him. A 
trained person must precede all other persons into the 
cell in this manner. Having entered the cell, he is con
fronted with the view shown in Fig. 3. The empty 
source holder is shown above the pool, and two ob
servers can be seen through the observation window. 

Suppose the operator now wishes to raise the source. 
The procedure he follows is dictated to avoid any ac
cidents. The source is on the bottom of the pool. Before 
the elevator can be raised, three independent circuits 
must be closed or actuated. First a timing device inside 
the cell must be actuated. This procedure serves to 
check the radiation room and to clear all personnel from 
the room. Next the heavy steel door of the cell must be 
shut and locked, closing a second circuit. Thirdly, a cir
cuit must be closed in the observation room before the 
elevator can be raised. The final step of the procedure 
must be completed in 40 seconds or the timing device 
shuts everything down and the procedure must be 
started again. 

Now we are ready to raise the elevator. Two inde
pendent alarm systems are activated as the source is 
raised. As soon as the elevator leaves the floor of the 
pool, one system is activated. The second system is 
activated by an ion chamber radiation detector on the 
wall of the cell above the pool. \Vhenever either of 
these systems is activated, any attempt to unlock and 
open the steel door results in the sounding of an alarm 
horn. 

Many Proiects Use Facility 
What type of work is done in the gamma facility? As 

mentioned above, this facility is available to all depart
ments of the University and to industrial groups. A 
brief description of a few of the projects which have 
used or are using the facility will give the reader a brief 
idea of the scope of the work. 

Since biological effects of radiation are the subject 
of much research today, the biological science depart
ments are making extensive use of the facility. One of 
the more extensive projects was carried out by Dr. 
Samuel Schwartz of the Department of Medicine. He 
studied the effects of various porphyrins ·on. gamma ray 
sensitivity of paramecia. 

Other projects along this line were carried out in 
physiological chemistry and agricultural biology. Pro
fessor Cyrus Barnum of the Department of Physiological 
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Chemistry has studied the acute effects of gamma ir
radiation on the synthesis of DNA using phosphorus-32 
incorporation as a measure of the new synthesis. A 
rapidly growing ascites tumor cell found in mice is being 
used. 

The studies of Professor Max Schultze from the De
partment of Agricultural Bio-Chemistry were concerned 
with large animals. He found the 100% lethal dose for 
calves to be 250 roentgens and then irradiated 15 calves 
with this amount, the object being to study the effect of 
autologous bone marrow in saving the calves. Nine were 
saved and have been behaving and reproducing normal
ly for several years. Another large animal project in
volved burros. The adult male burros were giveu 
bilateral head irradiations. The effects of this treatment 
to the central nervous system were studied by Professor 
F. A. Spurr ell of the Department of Veterinary Surgery. 

Another interesting study involving the possible ap
plication of radiation to surgery was carried out by Dr. 
Richard C. Lillehei of the Department of Surgery. His 
work involved the complete removal of a dog's stomach 
and the replacing of the stomach after low temperature 

Fig. 3. Shown above is the scene which greets a visitor 
in the facility. In the rear can be seen two operators. 

and radiation exposure. This was done presumably with 
a view to developing such a technique on humans so that 
removed organs might be subjected to more severe cor
rective treatment than would be possible if the organ 
remained within the body. 

The Physics Department has used the gamma facility 
in some of their projects. They are often interested in 
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the effect of radiation on the materials or instruments 
they work with. Typical of this is the work of Dr. Roger 
Arnoldy. He works with the Cosmic Radiation Labora
tory and is concerned with developing radiation measur
ing instruments for use in space vehicles. He uses the 
gamma source to test and calibrate his equipment. 

Studies in radiation chemistry are carried on in both 
the Chemistry and the Chemical Engineering Depart
ments. Professor Sanford Lipsky is very active in these 
studies in the former department. Of course not all his 
studies require the intense radiation of the gamma facil
ity. Much of his work can be safely done within his own 
laboratory. The study of benzene-cyclohexane systems 
under gamma radiation, carried out by Professor Lipsky 
and J. Fred Merklin, however, did require use of the 
facility. Other members of the chemistry faculty who 
have used the facility in their studies are Professors 
Paul O'Connor and John Wertz. 

In the Department of Chemical Engineering, radiation 
chemistry is a field of special interest to Professor H. S. 
Isbin. His students are currently studying the recom
bination reaction of H 2 and 0 2 under intense irradiation. 
These reactions have an immediate practical interest to 
those scientists and engineers involved in nuclear reactor 
study and design. Another current topic is the study of 
the chlorination of benzene under gamma radiation, to 
be carried out by this author. 

These are examples of the uses of the Gamma Irradia
tion Facility. Since August of 1957 some 60 different 
projects have been carried out in full or in part at this 
facility. It has also been used extensively as an educa
tional tool. Since 1958 there have been 8 Masters degree 
and 7 Ph.D. students who have completed or are com
pleting their thesis work using the facility. 

The gamma facility, as seen above, has been used 
rather actively since its completion in 1957. Gamma 
radiation is but one form of nuclear radiation; it is but 
one form of this mode of energy that man in his recent 
history has uncovered in the nucleus. A logical question 
to arise in the reader's mind is in what direction might 
the University of Minnesota move to explore and utilize 
this energy. One direction this institution is interested in 
reflects a broader interest-the combination of the phys
ical and biological sciences. Biochemistry, biophysics 
and bio-engineering are fields being intensely investi
gated. There is much to be found and much to under
stand. The gamma facility is a step. A next step might 
be a research reactor which would be part of a bio
engineering research unit. IJ 
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hy JOHN L NESHEIM, Aero '65 

" I t will be nice when it's all over. No more books, 
just picking up paychecks instead of grades." Yes, 

these comments are typical of the sighs and cries all 
I.T. students emit daily. To them, graduation looks 
like a promised land-something which, when achieved, 
will mean the Utopia for most students. And yet, a 
large majority of today' s engineering graduates are 
missing out on a vital phase of their education. 

At the first suggestion of going on to "grad school," 
most students cringe at the thought of more books, 
more tests and more eleventh-hour cramming sessions. 

This reaction, one of negation towards further studies, 
should be gotten rid of quickly. Ask any yearling engi
neer what he did as soon as he was hired after gradu
ation, and in almost all cases he will tell you, "I went 
to school." You see, when you graduate, you will not 
be trained for any job. You could no more sit down 
and design a super-highway than build a switching 
system for a 4-inch by 8-inch satellite, for your college 
years have been spent in pursuit of one objective: 
learning how to think. Although you have been taught 
to think within certain boundaries, you must be taught 
to apply your thinking to problems once you are em
ployed. Such application means more schooling. Gradu
ate school is designed to provide you with more tools, 
that is, with more intellectual knowledge in order to 
help you apply your thinking to larger, more complex 
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problems than the ordinary engineering education al
lows you to solve. 

Accompanying the solutions to more complex prob
lems will be a reward as can be gathered from this 
excerpt from the lAS Student News Reporter, Spring, 
1962: 

"The aerospace industry offers many challenges to the 
engineer because of the dynamic nature of this industry. 
The engineer who is getting out of college, in many 
instances, knows as much about new technologies as 
those men who have been involved in the aerospace in
dustry for many years. As a result of this dynamism, 
interesting job assignments are available to the grad
uate. 

Salary for Technical Excellence 

The salary of an engineer is a function of two basic 
items: his quality, and his years of experience on the 
job. His quality, or technical excellence, is a result of 
his college training, his ability to solve problems, and 
his basic understanding of the over-all problem. 

According to a recent survey of leading aerospace 
companies, the average engineer with a B.S. degree and 
10 years' experience can expect a salary of $11,000 a 
year. With an M.S., he can expect $12,000, and with a 
Ph.D., $15,000 per year. Again we must emphasize 
these salaries are for the average engineer. Let us now 
investigate the payoff for technical excellence. vVe said 
the median or average engineer with a B.S. degree earns 
$11,000 per year. However, if instead of being average, 
he were in the upper quartile of engineers with ten 
years of experience, he would be making $12,500 per 
year. If he were in the upper decile, he would be 
making $14,000, whereas a below-average engineer 
might be making $8,000 per year. Hence, we see the 
payoff for technical excellence. 

$150,000 Bonus 

One way a graduating engineer can improve his tech
nical excellence is by continuing graduate studies to 
the Ph.D., if possible. If we assume the average engineer 
works 40 years after graduation, a man with a B.S. 
degree will earn about $450,000. In the same time 
period, the Ph.D. will have earned $640,000, but he will 
have gone to graduate school four additional years. As
suming he would have received a salary of $7,500 per 
year after graduation, he will have lost $30,000 in four 
years because of his enrollment in graduate school. 
Subtract another $10,000 for graduate school costs, and 
he has a total loss of $40,000. Subtracting this $40,000 
from $640,000, the Ph.D. ends up with a life-time net 
of $600,000, compared with $450,000 for the man with a 
B.S. degree-a differential of $150,000. So, we see a 
$40,000 investment in graduate school (including lost 
salary) could result in a dividend of $150,000. 

Thus the intellectual knowledge that one achieves in 
graduate school provides him with extra abilities that 
industry rewards handsomely. 

However, there is more than just financial payoff for 
a man with a Ph.D. In the dynamic aerospace industry, 
for example, where the state-of-the-art is constantly 

2l 



edicated to the Advancement of Learning ... 

changing, and the span of technology is broadening, the 
person with a Ph.D. is in a much better position to be 
assigned new and fascinating problems because of his 
strong technical and scientific background. 

Now's the Time to Start 

Sounds good, you say, but how do I get to grad school? 
The easiest method is to start now. Start applying 
yourself harder to your studies in order to develop a 
clear, concise method of thinking and to develop a good 
grade point average. Most graduate schools require a 
C.P.A. in the neighborhood of 2.80/4.00. You can reduce 
your normal five year program to four years if you 
have a C.P.A. of at least 2.80 and are accepted by any 
recognized graduate school. It would be extremely un
fortunate to decide in your senior year that you would 
like to go to grad school but didn't have the grades to 
do it. So start now, today, towards that C.P.A. A little 
extra work now will pay off, literally, tomorrow. Appli
cations to schools for post-graduate work should be 
completed during the end of the fourth year. Thus, 
graduate school should be given serious thought before 
one's fourth year in order to achieve the prerequisite 
grades and to weigh one grad school against another. 

When comparing schools, the candidate for higher 
degrees will probably weigh three things in his mind 
very carefully: quality of the school, research facilities 
and financial support. 

There are numerous schools throughout the world 
available for graduate work, and quality should be of 
prime concern. Up-to-date class offerings, backed up by 
a qualified staff are very important. The schools seem 
to feel this first consideration to be important, as wit
nessed by the University of Minnesota's Graduate School 
Bulletin: 239 pages of the 264 page bulletin are devoted 
to descriptions of class offerings. The chance to study 
under one or more brilliant professors is particularly 
advantageous due to the stimulation from such person
nel. Don't forget to consider studying abroad as well 
as here at Minnesota's highly accredited Graduate 
School. 

As a graduate student, you will probably be working 
with a research project. Since you probably will be 
associated with a project throughout your post-graduate 
work, the quality of such projects is very important in 
your considerations. The primary financial supporter 
of research in the United States is the government. Fed
eral loans, grants and aids, combined with numerous 
fellowships provide the necessary funds for the projects, 

and each monetary fund has its own objective in mind. 
Thus, the number of projects is tremendous, and from 
them you should be able to pick out several which are of 
personal interest. 

Finances are offered the candidate graduate student 
in numerous packages. A fellowship is similar to an 
undergraduate scholarship in that both are granted to 
individuals. But here the comparison ends. Fellowships 
are large sums of money to enable one to further his 
higher education. Numerous fellowships are usually 
available, although there is usually competition for them. 
Jobs as teaching assistants are offered at many schools. 
They range in responsibility from paper-correcting to 
teaching classes and labs, and the graduate student can 
earn varying salaries, according to his course load. Fin
ally, jobs on a research project itself are often available 
at moderate salaries, often enough to allow the married 
student to support a wife during his studies. 

Once your school is chosen and you are enrolled as a 
graduate student, you begin the process of earning your 
degree. The following sketch of the process here at the 
University of Minnesota's highly accredited Graduate 
School should give you an idea of the degree-getting 
process. 

Course Work 

The first words you note on the bulletin are these: 
" ... dedicated to the advancement of learning and 
the search for truth . . ." With these words as a guide, 
you begin working toward your first degree, Master of 
Science. Two plans are offered. In Plan A you choose 
a major and a minor and work toward the completion 
of a thesis. Preceding the thesis will be a minimum 
course load, followed by an oral examination. After the 
oral exam, the thesis is completed and submitted for 
approval. And finally, after approval, you are granted 
the degree. Plan B differs from Plan A, in that Plan B 
requires a heavier course load with no thesis. However, 
written reports are required of similar quality, but not 
of the range of the Master's thesis. 

After receiving a Master of Science degree, you may 
proceed toward a Doctor's (Ph.D.) degree. Essentially 
the same steps as those in the Master's Plan A are 
offered. After achieving your Doctor of Philosophy, 
graduate school ends. 

Now you have ended your formal education, but your 
learning is just beginning, for graduate school has pro-
vided you with the ability to think, to ". search for 
truth ... " and this search is never over. IJ 

... and the Search for Truth . . " 
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Facts bearing on professional careers at ITT 

answering questions frequently asked us by college seniors 

A MAJOR CONTRIBUTOR TO 
U.S. DEfENSE 

The largest American-owned inter
national enterprise engaged in all as
pects of electronic and telecommunica
tion systems, International Telephone 
and Telegraph Corporation operates 
both domestic and foreign divisions 
and subsidiaries. Among its nine prin
cipal U.S. engineering/ scientific organ
izations, four are engaged in advanced 
work for the Armed Forces and NASA. 
Programs include: 
large scale computer-based command/ 
control systems 0 global communica
tions systems (line of sight, tropo 
scatter, lunar bounce, digital, telecom
munications) 0 ICBM base communi-' 
cations and control systems 0 satel
lite control & communication systems 
0 engineering support for large scale 
warning systems 0 antisubmarine 
warfare systems 0 electronic counter
measures 0 tactical military air navi
gation systems 0 ground support & 
environmental test systems 0 infrared 
detection & guidance systems 0 
atomic clocks 0 systems manage
ment: world-wide, local. 

DEEP IN DIVERSIFIED U.S. 
COMMERCIAL ENTERPRISES 

Prominent among ITT's domestic 
commercial products is a new, high
speed digital communication system 
for large industrial firms. ITT in the 
U. S. also develops and manufactures 
a vast variety of radio equipments and 
systems, automatic programmers, tele
printers, telephone equipment, infra
red image converters, image storage 
and intensifier tubes, high resolution 
scanners, twt's, coaxial cables and 
other products. 
Today, no less than 53 plants and fa
cilities are operated by 16 ITT divi
sions or subsidiaries in the United 
States. Their combined income 
amounts to roughly 40% of the total 
figure for the world-wide operations 
of the parent corporation, whose re-
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sources stand solidly behind each op
eration, at home and abroad. 

ITT IN RESEARCH & 
DEVELOPMENT ENGINEERING 

Basic and applied investigations re
late to both military and commercial 
programs. Extensive R & D facilities 
are provided. To cite one example, 
ITT's own "Space Communications 
Research Station," erected in Nutley, 
N. ]., was selected by NASA as one 
of the ground terminals for the Proj
ect Relay experimental satellite com
munication system. 

A PIONEER IN SYSTEMS 
ENGINEERING 

ITT's long experience in the operation 
of world-wide communication systems 
has made it a logical choice for both 
systems development and systems 
management contracts awarded by the 
Armed Forces. Examples are: 
Systems development, design and 
management of the vast SAC global 
command/control system 465-l 0 
Coordination and management of the 
10 year program to expand and mod
ernize AIR COM, global communica
tions system of the U.S. Air Force. 

GLOBAL PRACTITIONER OF 
FIELD ENGINEERING 

In the Arctic, in the Tropics, on land, 
afloat, or undersea, ITT skills in on
site engineering for every kind of 
communication or large scale elec
tronic system have been thoroughly 
tested. It is equipped to provide com
plete engineering support anywhere 
in the free world. This includes in
stallation, operation, maintenance, 
evaluation and continuous modern
ization, as assignments may require. 
ITT's responsibilities in field and ap
plications engineering include: 
operation, maintenance and testing of 
Pacific Missile Range facilities for the 
U. S. Navy 0 engineering support, in
stallation and maintenance for a 
global digital command and r."'ntrol 

system for SAC 0 tropo scatter com· 
munication systems spanning nations 
in Europe and Asia 0 6,000 miles of 
advanced radar and communications 
equipment on DEWUNE. 

UNIQUE INTERNATIONAL 
RESOURCES FOR 

PROFESSIONAL ENRICHMENT 
ITT foreign affiliates and subsidiaries 
operate public telephone systems in 
19 countries. In addition, more than 
12 overseas laboratories have made 
many significant advances in commu
nications technology. Technical 
papers and progress reports steadily 
circulate among R & D people both at 
home and abroad, and leading ITT 
scientists and engineers participate in 
international seminars conducted an
nually by the company. 

OPPORTUNITIES EXIST FOR 
RECENT GRADUATES AT THE 

BS, MS and PhD LEVELS 
WITH 9 U. S. MEMBERS OF THE 

ITT CORPORATE FAMILY 
ITT Components Division, Clifton, 
N. ]. 0 ITT Communication Systems 
Inc., Paramus, N. ]. 0 ITT Federal 
Electric Corporation, Paramus, N. ]. 
0 ITT Federal Laboratories, Nutley, 
N. ]. 0 ITT Federal Laboratories, Ft. 
Wayne, Ind. 0 ITT Industrial labora
tories Division, Ft. Wayne, Ind. 0 ITT 
Information Systems Division, Para
mus, N. J. 0 ITT International Elec
tric Corporation, Paramus, N. ]. 0 
ITT Kellogg Communications Systems 
Division, Chicago, Ill. 
For detailed information about spe
cific positions in your special field of 
interest, make an appointment 
through your College Placement Di
rector for an On-Campus Interview or 
write directly to: Mr. W. A. Moor
head, Mgr., Recruitment and Place
ment, North America, International 
Telephone and Telegraph Corpora
tion, 320 Park Avenue, New York 22, 
N. Y. An Equal Opportunity Employer 
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Opportunities are better than 
ever at Bethlehem Steel I 

What has Bethlehem Steel been doing lately? 
.... designing and building nuclear .. powered naval vessels 

• • .. moved into new research laboratories unexcelled by those of any industry 

.... building new mills., the last word in steelmaking technology 

..... fabricating and erecting steelwork for the nation's great structures 

Bethlehem Steel is one of the largest 
steel producers ... one of the larg
est industrial corporations ... one 
of the largest structural steel fabri
cating and erecting operations ... 
and the largest privately owned 
shipbuilding and ship repair or
ganization. 

But mere size is only a part of the 
story. Throughout Bethlehem Steel 
the key word is new. New facilities, 
new products, new ways of doing 
things-exciting new developments 
providing rewarding careers for 
able and energetic young men who 
join this organization through the 
Loop Course. 

What is the Loop Course? 

The Loop Course is our program 
designed specifically to train men 
for management careers. New loop- .. 
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ers report to our general head
quarters in Bethlehem, Pa., early 
in July. They attend a basic course 
of five weeks, including talks and 
discussions by top Company offi
cials, educational films, and daily 
plant visits (this circuit, or "loop'' 
through a steel plant, is what gave 
the course its name). The Loop 
Course is not a probationary period. 
After completion of the basic 
course, every looper receives his 
first assignment, whereupon he 
goes through another, more spe
cialized, training course before be
ginning actual on-the-job training. 

Loopers are Career Men 
We select qualified men for the 

Loop Course on the basis of their 
potential for careers in manage
ment. In most years we enroll over 
a hundred graduating seniors, most 

L 

of them engineers. There are about 
2,000 loopers on the job today at 
Bethlehem, at all levels of man
agement, in our General Offices, 
and in all of our diverse operations, 
which include steel and manufac
turing plants, research, sales, min
ing, fabricated steel construction, 
and shipbuilding. 

Read Our Booklet 

The eligibility requirements for 
the Loop Course, as well as how 
it operates, are more fully covered 
in our booklet, "Careers with 
Bethlehem Steel and the Loop 
Course." Copies are available in 
most college placement offices, or 
may be obtained by writing to 
Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

An equal opportunity employer 

L 
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To catch an atom .... 

Did you know that only one in every 140 uranium atoms found in nature can be split to produce usable 
nuclear energy? It takes fantastically intricate equipment to capture these elusive atoms. The people of 
Union Carbide are doing it in a plant at Oak Ridge, Tennessee, large enough to hold 35 football fields. 
~ Many people thought the uranium separation process too complex to work. For example, pumps had 
to be developed, that run faster than the speed of sound ... filters made with holes only two-millionths of 
an inch across. Union Carbide scientists and engineers not only helped design such a plant and made it 
work, 20 years ago, but they have been operating it ever since. Union Carbide also operates other vital 
nuclear energy installations for the U.S. Atomic Energy Commission. One is Oak Ridge National Labora
tory, the largest nuclear research center in the country. ~To handle such big research and production jobs 
requires big, experienced industrial companies. It is only because of their extensive resources and skills 
that it is possible to take the giant steps needed to bring laboratory developments to full-scale 
production quickly and successfully. 

A HAND IN THINGS TO COME 

WRITE for the booklet, "Union Carbide's Twenty Years in Nuclear Energy." 
January 18, 1963, marked the 20th anniversary of the Corporation's work at Oak Ridge. 

Union Carbide Corporation, 270 Park Avenue, New York 17, N. Y. In Canada, Union Carbide Canada Limited, Toronto. 
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AT PRATT & WHITNJ;Y AIRCRAFT ...... 

SPECIALISTS IN POWER ••• POWER fOR PROPUlSION-.POWER fOR AUXIliARY SYSTEMS. 
CURRENT UTiliZATIONS INClUiii"Ai'RCRAfT, MISSilES, SPACE VEHIClES, MARINE AND INDUSTRIAl 
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The glamour and excitement of space age programs often obscure a fundamental fact. It is simply 

that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 
leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to healthy progress. 1 n 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and industrial 
power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodynamics ... thermionic and thermo

electric conversions ... hypersonic propulsion ... fuel cells and nuclear power. 

If you have interests in common with us, if you look to the future but desire to take a down-to-earth 
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de· 
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL o AERONAUTICAL o ELECTRICAL • CHEMICAL and 
NUCLEAR ENGINEERING o PHYSICS • CHEMISTRY • METALLURGY o CERAMICS • MATHEMATICS e !ENGI
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of 
recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 
consult your college placement officer or write to Mr. William L. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FlORIDA OPERATIONS WEST PALM BEACH, FlORIDA 
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by CHARLES ANDERSON, CE '64 

Mr. William D. Serbyn, former solo clarinetist with 
the University of Minnesota Band, once considered music 
as a career. Now, after being an IT Math instructor for 
eight years, he says he has found his most rewarding ex
perience in teaching. 

He enjoys working with students and says that his 
greatest feeling of satisfaction is having contributed to a 
student's progress. In his opinion, a big problem for any 
University student is how to feel a part of the University 
and not just a tourist. 

Mr. Serbyn spent a summer at Johns Hopkins Univer
sity's Applied Physics Laboratory programming an 
analog computer for Terrier and Talos Missile projects. 

He is a member of a league at the St. Anthony Lanes 
and an amateur photographer. Last summer at the Na
tional Science Foundation Institute at St. Cloud State 
College, Mr. Serbyn taught mathematics to a small group 
of gifted high school juniors. This gave them an early 
introduction to what college math is like and exposed 
them to a college atmosphere. 

He has also done research on the calculus of variations 
as applied to differential equations at the Carnegie In
stitute of Technology at Pittsburgh. Presently he is look
ing forward to getting his Doctor's degree this spring. 

PROFESSOR GEORGE D. FREIER 
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WILLIAM D. SERBYN 

"Copy the crystal structures for new design and func
tion in the buildings of tomorrow," says Doctor George 
Freier, Professor of Physics. He has been looking into 
these "hidden" shapes and visualizes a new world of 
design for the architect and structure for the engineer. 

Doctor Freier has long been interested in atmospheric 
electricity-its nature during solar activity, certain weath
er conditions and thunderstorms. So great was this 
interest that, when offered a grant for this work, he 
changed his field of study from nuclear physics and 
is now making continuous conductivity measurements 
at stations at the University, the new Minneapolis In
ternational Airport, St. Olaf, and Duluth. Doctor Freier 
looks forward to a time of efficient weather control 
which might well be a result of these studies. 

Free research-as opposed to the planned, directed 
type of program in a totalitarian state-is the best way 
to serve the needs of science and of the country, says 
Doctor Freier. When a certain problem is researched 
because of individual curiosity and interest, a better 
program results; we are accumulating scientific informa
tion faster than any other country, adds Doctor Freier. 

Mixing hobby and work, he enjoys studying the con
struction and function of musical instruments with the 
hope of improving music through instrument design. 
Results so far include a completed guitar and plans for 
a "Stradifreierius" violin. 

Doctor Freier has been married for 19 years and has 
two children: Susan, 12, and David: 8. His hobbies 
include drawing, painting, and even carpentry. 

FEBRUARY, 1963 



----------~-· ···················· ······•;;;;;m;;;.;···•·•·;,•·•w•·•ru ,,,,,,,.,.,*'*'iiii'''''''''''!''''''''''''''iliii:;iiiiilliiliiiii~m~;~ 

"What responsibilities will you start with at W. E.?" 

Exciting ones. With plenty of room for your profes
sional development. Western Electric's business 
depends on new ideas. And new engineers take re
sponsible, immediate part in projects that implement 
the entire art of telephony-including electronic tele
phone offices, computer-controlled production tech
niques and microwave transmission. On many of these 
exciting advances in communications, Western's en
gineers work closely with engineers from our research 
team-mate, Bell Telephone Laboratories. For Western 
f:lectric to maintain the Bell System's ultra-high qual
ity standards, extraordinary manufacturing, process 

and testing techniques are required. Opportunities 
for fast-moving careers exist now for electrical, me
chanical and industrial engineers, and also for physi
cal science, liberal arts and business majors. 
For more detailed information, get your copy of the 
Western Electric career opportunities booklet from your 
Placement Officer. Or write College Relations Coordi
nator, Western Electric Company, Room 6305, 222 
Broadway, New York 38, New York. And be sure to 
arrange for a personal interview when the Bell System 
recruiting team comes to visit your campus this year
or during your senior year. 

Western Electric MANUFACTURING AND suPPLY UNIT oF THE BELL sYSTEM 
An equal opportunity employer 

Prinr.ipal manufacturing locations in 13 cities • Operating centers in many of these same cities plus 36 others throughout the U. S • Engineering Research 
Cents:;r, Princeton. New Jersev • Teletype Corporation, Skokie, Illinois; Little Rock, Arkansas • GenEral headouart.8rs, 195 Broadway, New York 7, New Yor!t 
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in En • • zneer1n 

edited by RICHARD DUNLOP, ChE '63 

ndersea Reactor 
A large-scale undersea nuclear reactor now in a pre

liminary design stage at the Westinghouse Astronuclear 
Laboratory could be a key to man's understanding of 
"inner space" and to his further use of the earth's na
tural resources. 

The unique power plant would have no moving parts 
requiring maintenance and would be able to produce 
3000 kilowatts of electricity for life support and opera
tional activities in an undersea community. The reactor 
plant would use thermoelectric elements to convert the 
heat of fission to electricity and would be capable of 
withstanding pressures two miles below the surface of 
the sea. 

Man has known for hundreds of years that the 70 
percent of the earth covered by water contains vast na
tural resources, but the obvious problem is how to get 

them mined and to the surface. Only in recent years 
has man even exploited the petroleum resources with 
off-shore rigs. 

If man could establish an undersea community as a 
base for geological studies or mining operations, it would 
be comparable to discovering a "new world." 

To indicate the size of the undersea power plant, it 
was noted that its capacity would be sufficient to handle 
the normal residential needs of 6000 persons. But like 
outer space exploration, undersea work would require 
that man bring his environment with him. And, like 
space flight, this would require large amounts of power 
to sustain life. 

The reactor plant would be 46 feet high and 20 feet 
in diameter. Unlike conventional plants, there would be 

30 

no pumps to circulate water for cooling purposes. Water 
would boil in the reactor core, or fuel charge, and would 
circulate naturally by thermal convection to the thermo
electric elements mounted near the top of the reactor 
vessel. 

Under the thermoelectric phenomenon, electric cur
rent flows continuously in a closed circuit composed of 
dissimilar metals as long as the junctions of the metals 
are maintained at different temperatures. Thus, the 
elements would be assembled as a heat exchanger in 
which they would be heated on one side by reactor 
steam and cooled on the other side by the sea. The heat 
exchanger would extend out from the reactor vessel and 
look somewhat like the solar cell "paddles" on a satellite. 

Indications show that the undersea reactor could op
erate on an unattended basis and at full power 18 
months and at reduced power levels for at least six 
more months. 

Rats est 
A "rat's nest" of wire is now being used to measure 

the energy in. a laser beam. 
The laser is a device that generates a narrow, highly 

monochromatic and brilliant beam of light from various 
materials. 

In a rod-shaped ruby crystal which has been treated 

with chromium, for example, the chromium atoms are 
excited, or "pumped," into a higher energy state by 
exposing them to intermittent flashes of bright light such 
as from an electronic photoflash lamp. By causing the 
chromium atoms to release their energy at one time, the 
laser emits a short, brilliant directional burst of coherent 
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light. The power of a laser's burst has been used to burn 
holes in thin sheets of metal in a fraction of a second. 

The "rat's nest" method utilizes a unique kind of 
calorimeter, or heat measuring device, to trap the laser's 
beam energy in a bundle of fine, insulated copper wire. 
The unit gives a more accurate and more immediate 
reading of laser beam energy than other methods. 

The "rat's nest" calorimeter operates in a relatively 
simple fashion. Approximately 1000 feet of fine wire, 
slightly thicker than human hair, is loosely and randomly 
packed (as in a rat's nest) into a glass container which 
has its inside silvered to prevent escape of light. 

The unit is then wired into a "bridge" circuit contain
ing a galvanometer. 

When the beam of light from a laser is fired into the 
glass container of wire, the heat thus generated changes· 
the electrical resistance in the wire. This change in 
resistance appears as a deflection of the needle indicator 
on the galvanometer. 

Conventional measuring techniques utilize calorimeters 
that absorb beam energy in a small quantity of liquid 
or in a small piece of solid material. A thermocouple 
measures the resulting temperature rise. A basic prob
lem with liquid and solid units, however, involves the 
need to obtain temperature equalization before measur
ing the heat rise. This requires stirring in the case of a 
liquid and, in the case of a solid, it means waiting for 
equal heat distribution by conduction. In either case, 
a certain amount of heat is lost before the equal heat 
distribution is achieved. This introduces an error in 
determining the total energy absorbed. 

Because the unit is simple and rugged and relatively 
independent of frequency or wave length, it will prob
ably find wide use in general measurements work. 

ellular Plastic 
A cellular plastic material, so shock absorbent that 

eggs can be bounced on it without breaking, is being 
used by the Army Munitions Command to catch artillery 
shells in mid air. 

Called Ensolite, the cellular vinyl sponge was devel
oped by scientists of United States Rubber Co. for use 
in automotive crash padding, boat cushions, life pre
servers and as an insulating material for men's clothing. 

Utilizing a supersonic rocket sled packed with 100 
one-inch layers of Ensolite, engineers are conducting test 
firings at China Lake, Calif., under "Operation Cat
shell," to learn more about the ballistic characteristics 
of 155 mm howitzer shells. 

The rocket sled weighs 12,000 pounds and mounts five 
Nike Hercules booster rockets each developing a thrust 
of· 50,000 pounds. The sled is fired along a four-mile 
track and reaches a speed of 1,100 miles per hour or 
about 1,600 feet per second within 3,200 feet from its 
starting point. There it fires electronically two 155 mm 
cannons mounted along the track and zeroed in to inter
cept the sled 1,000 feet farther along the track. 

The 155 mm shells weigh about 100 pounds and have 
a muzzle velocity of 1,700 feet per second. The shells 
overtake the sled at a speed of approximately 150 miles 
per hour, slamming into layers of the sponge plastic. 
The cellular structure of the plastic dissipates the impact 
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Speed of rocket sled generates a visible shock wave 
prior to catching 155 mm howitzer shell (circled). 

of the shells, enabling engineers to recover them un
damaged. 

"Operation Catshell" has an important purpose for 
Army weapons developers. It enables them to learn 
more about the forces exerted on an artillery shell solely 
in the firing operation. This can lead to new metal 
alloys which strengthen the shell, which means fewer 
"duds" and much more accurate, more uniform artillery 
fire. 

Friction elding 
Friction is a paradox. While even an engineer couldn't 

live without it, many of his efforts are spent in trying to 
overcome it. However, at the University of Illinois, the 
heat generated by friction between two metal specimens 
is being used to weld the specimens in a bond as strong 
as any other weld currently in use. 

While the phenomenon of friction is not yet complete
ly understood from a scientific standpoint, the process of 
friction welding has been used on metals in Russia and 
on plastics in the United States for several years. Because 
of the lack of research, however, its application has been 
severely limited. 

The weld, produced by rotating one specimen while 
pressing another specimen against it, occurs in four 
stages: wear in, preheat, constant heat, and upset. The 
whole process takes less than four seconds for a ~~-inch
diameter specimen, and can he achieved using a modi
fied lathe. Less power is consumed by this system than 
by arc or resistance welding, and no special equipment 
is needed to weld many dissimilar metals. Further, 
there is no contamination from the heat source, and 
studies of welding environments are feasible. 

One of the current questions being considered in this 
project concerns the welding of malleable iron, which 
loses its malleability when subjected to high tempera
tures for long periods of time. Because of the short 
welding time the problem of brittleness in malJeahle 
iron welds may be overcome by this technique. 
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Ambitious, talented young men with new 

ideas and a zest for challenge will find 

unusual opportunity at Delco Radio Division, 

General Motors Corporation. 

Delco enjoys an enviable reputation for attracting 

and retaining top-notch talent in the 

electronics field. We feel it's a result 

OPPO TU IT 
of the atmosphere at Delco where 

the individual finds opportunity 

to exercise and develop his 

abilities to the fullest. 

-,s, 
.. ~ 0 IS at Our recently completed 125,000 sq. ft. 

Research and Development Center 

provides unlimited facilities 

for utilizing these abilities 

in the investigation and development 

of such space age devices as semi-L conductors, computers, static inverters, 

thermoelectric generators, power supplies, 

machine controls, to name but a few of 

Delco's current projects. 

To this combination of outstanding talent and 

facilities we attribute our pattern of success 

over the years. To this same combination 

we look for continued success as we assault 

the challenges of the future. 

Why not cast your lot with a leader 

in the field? Arrange an appointment 

with our interviewer when he visits your 

campus, or for additional information 

write: Mr. C. D. Longshore, Supervisor 

-Salaried Employment. 

@LCO RADIO DIVISION OF GENERAL MOTORS 

KoKoMo, INDIANA An equal opportunity employer 
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There is a critical need in defense and space work for auto
matic equipment that can go where a man cannot and per
form decision functions that up to now only a man could 
handle. To meet this requirement, a new type of computer 
has been developed by Douglas. Called an "Optical Decision 
Filter," it is self-organizing and can recognize and classify 
three dimensional objects regardless of their size and orien

THE NE GENERATION 
tation with respect to its 
viewing lens. The capabilities 
demonstrated by this unit give 
it great potential for applica-

OFJUDG ENT ACHINES 
STIMULATING AREA FOR CREATIVE ENGINEERS tion in many defense, space 

and electronic fields, including the following: photographic 
analysis; radar signature analysis; ballistic missile decoy 

discrimination; and starfield (or other pattern) recognition. 

The above is only one of hundreds of interesting assign
ments at Douglas. If you are seeking a stimulating career 
with an organization in the thick of the most vital programs 
of today and tomorrow, we invite you to contact us. Write 
to Mr. S. A. Amestoy, Douglas Aircraft Company, 
3000 Ocean Park Boulevard, Santa Monica, 
California. Box 600-Y. Douglas 
Aircraft is an equal opportunity employer. 
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RULES 

E-Day events include the Convocation, parade, Corona

tion, picnic, and Open House on May 2 and 3, and the 

"Brawl" on May 4. 

pper ibis ion bmi~~ion 

I) Have you ever been an E-Day Committee Member? 

2) Have you ever been an E-Day Committee Chairman? 

3) Do you know the significance of these dates: May 3-4? 

4) Do you know the significance of Saint Pat? 

5) Do you know what the Blarney Stone is? 

IF: 
You can answer "NO" to any of the above questions, 

you most likely can be classified as: 

I } An SLA Student (?) 

(or) 

2) A future SLA inhabitant. 

In either case: GET MOVING!!! 

Join an E-Day Committee in Room 133E 

a 

$5.00 + 50 points toward the All-Participation 
Trophy for your favorite fraternity or s'ociety. 

xam 

I. Button design should be on 81f2 x II paper and must be 
designed within a 1" circle. 

4. Button designs are due by 12:00 P.M., March 15, 1963. 

2. Minimum information to appear on button: 

E-Day 1963, May 2-4 

University of Minnesota 

3. Limit of 4 colors. 

34 

5. Bring all designs to the E-DA Y box in 133 Main 
Engineering. 

6. Prize will be awarded May 4, at the E-D A Y BRAWL. 

1. Remember, ·~he button is about 21f2" in diameter, so 
consider this in your design. 

FEBRUARY, 1963 



Ill 

I 

An engineering and an arts profes
sor were talking at a faculty tea. "I 
had a peculiar one today," said the 
arts professor. "I asked who wrote 
The Merchant of Venice and one of 
the fellows replied, 'It wasn't me, 
sir.'" 

"Ha, ha," laughed the engineering 
professor. "And I suppose the rascal 
had done it all the time." 

They had been sitting on the swing 
in the moonlight alone. No word 
broke the stillness for half an hour. 
Then-

"Suppose you had money," she said, 
"what would you do?" 

He threw out his chest in all the 
glory of young manhood and pro
claimed, ''I'd travel." 

He felt her young, warm hand slip 
into his. When he looked up she was 
gone. . . . In his hand was a nickel. 

~ ~ @ 

Little Jimmy was assigned by his 
teacher to write a composition about 
his origin. 

He questioned his mother: "Mom, 
where did Grandma come from?" 

"The stork brought her." 
"Well, where did you come from?" 
"The stork brought me-and you 

too, dear." 
Jimmy sat down and wrote the 

opening paragraph to his composition. 
"There have been no natural births in 
our family for three generations." 

The two old maids got tired of us
ing candles. So they had their home 
wired for electricity. 

"Say, do you think it will be all 
right if I ask Jane for a kiss tonight?" 

"You don't order rootbeer -in a 
speakeasy, do you?" 

She: I'm perfect. 
He: I'm practice. 

"Mother, will college boys go to 
Heaven?" 

"Yes, dear, but they won't like it." 

MINNESOTA TECHNOLOG 

The board members of the Cordial 
Catsup Company were wowed by the 
idea their ad agency had come up 
with for their billboard campaign. It 
showed a husband type seated before 
a delectable steak in a smart restau
rant, and a pretty young v11aitress 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. 'V\That 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?" 

Tolerance is that uncomfortable 
feeling that the other fellow might be 
right after all. 

Judge: "Officer, what makes you 
think this M.E. is intoxicated?" 

Officer: "Well, Judge, I didn't both
er him when he staggered down the 
street, or when he fell flat on his face, 
but when he put a nickel in the mail
box, looked up at the tower clock and 
said, 'l\1y God, I've lost 14 pounds,' I 
h,..,.,..,r~h.,.. him in." 

~ ~ ~ 

Why don't donkeys go to college? 
Because nobody like~ a smart ass. 

~ @ @ 

Jim: "I had a dream about you last 
night." 

Jane: "How much do you owe me?" 

A play produced in a brothel is pro
duced in an improper manor. 

He: "I had to come clear across the 
room to see you, so I want to kiss 
you." 

She: "Gad, I'm glad you weren't in 
the next block." 

Baby carriage: Last year's fun on 
wheels. 

EE: "I hear the administration is 
trying to stop drinking." . 

CE: "That so? First thing you know 
they will be trying to make the stu
dents stop, too." 

While the fashionable Parisian 
world passed by their table, Jacques 
explained the plot of Lolita, which he 
had just finished reading, to his friend 
Michel. 

"It is an amazing book,'' said 
Jacques to his sophisticated friend. "It 
tells the story of an affair between a 
middle-aged man and a twelve-year
old." 

"Alm·s," exclaimed Michel "A 
twelve-year-old vVHA T?" ' 

She's ::1. pretty little wench 
Sitting on the bench 
Looking coy and shy 
At every college guy. 
Ah, such eyes. 
Concentric thighs. 
It's too damned bad 
She's bald. 

Son: "Daddy, is Rotterdam a bad 
word?" 

Father: "No, son." 
Son: "Well, my teacher has poison 

ivy and I hope it'll rotterdam arm off." 

"I forgot my umbrella." 
"When did you miss it, professor?" 
"When I started to close it, after the 

rain stopped." 

Prof: "Who is that smoking in the 
back of the room?" 

Engineer: "No one, that's just the 
fog we're in." 

Reader: "So you made up these 
jokes yourself?" 

Editor: "Yep, out of my head." 
Reader: "You must be." 

A young man was out on a first date 
with a rather flat-chested girl. The 
evening ended on the sofa in the 
young lady's parlor. The boy put his 
arm around her and made a few pre
liminary passes. 

The girl stiffened indignantly. 
"Hear, Hear!" she exclaimed. 

"'Where, where?" he replied. 
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Industrial piping runs big . . . up to 30" in 
diameter and more. And its weight is meas
ured in tons. 

Piping like this poses critical stress prob
lems ... especially where there are high tem
peratures and high pressures. 

Grinnell Pipe Hangers and Supports, engi
neered to keep stress within safe limits, are 
industry's answer to pipe support problems. 
They compensate for heat expansion, and for 
pressure surge, vibration and a variety of other 
complex service conditions. It's another reason 
why industry looks to Grinnell when piping is 
involved. 

Grinnell is piping . . . from hangers that 
support pipe · to prefabricated systems for 
power and process plants and sprinklers for 
fire protection. 

Grinnell offers industry the engineering 
(from basic metallurgy to piping systems 
design and prefabrication); the production 
facilities (eight large plants in the U.S. and 
Canada) ; the product line (everything in pip
ing); the experience (over 100 years of leader
ship in the field) to solve the toughest piping 
problems. 

Worth remembering - against the day you 
may have piping problems to solve. And worth 
investigating now if you're looking for the un
usual in an engineering career! Write Grinnell 
Company, Inc., 277 West Exchange Street, 
Providence 1, Rhode Island. 

WHENEVER PIPING IS INVOLVED 

Grinnell Company, Inc., Providence, R. I. Warehouses and distributors coast to coast. Representatives throughout the Free World. 
pipe and tube fittings .. welding fittings ., engineered pipe hangers and supports .. Thermolier unit heaters .. valves 
Grinnell-Saunders diaphragm valves • prefabricated piping • plumbing and heating specialties " industrial supplies 
water works supplies Grinnell automatic sprinKler fire protection systems Amco air conditioning systems 
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llOYD V. BERI<NER 

BSEE 1927 

by LANCE W. BERGLUND, EE, '63 

Each month, the MINNESOTA TECHNOLOG will Te

view the ca'J'eeTs of men who have left our Institute 

of Technology and become leaders in their field. 

Lloyd V. Berkner was born in Milwaukee, Wisconsin, 
on February 1, 1905. He financed his education at Min
nesota by working as chief engineer for the University 
radio station, WLB-vVGMS, and still found time to be 
very active in Theta Tau, Acacia, and the student 
chapter of IRE-AlEE. 

Dr. Berkner says that association with professional 
societies is a very important part of one's education, 
but that his most valuable activities were related to the 
ROTC and to his training as a naval officer. He has 
been an aviator in the Naval Reserve since 1926, and 
his knowledge of aviation requirements has made pos
sible many substantial contributions to the field of avia
tion electronics. 

His Interests Change 
After graduation, he spent a year as an engineer for 

the Airways Division, U.S. Bureau of Lighthouses. Then 
came one of his most interesting positions, and the 
start of a long association with the field of Geoscience. 
During the years 1928 to 1930, he was an engineer with 
the first Byrd Expedition to the Antarctic. For this 
service he was awarded the U.S. Special Congressional 
Gold Medal, the Silver Medal of the Aeronautical In
stitute, and the Gold JVIedal of the City of New York. 

Then, after serving three years on the staff of the N a
tiona! Bureau of Standards, he returned to school and 
studied physics from 1933 to 1935 at George vVashing
ton University. Again, however, one activity didn't keep 
him busy enough, so he also took a position as a physi
cist with the Department of Terrestrial Magnetism at 
the Carnegie Institution of Washington, where he 
worked until 1941. His biggest achievement there was 
the development of the first Air Waves Radio Range 
System. During 1940 and 1941 he was also a consultant 
to the National Defense Committee. 

In 1941, Dr. Berkner was called to active duty in the 
Navy as head of the Radar Section, Bureau of Aeronau
tics, and from 1943 to 1945 he directed the bureau's 
Electronics Materiel Branch. He saw combat duty on 
the U .S.S. Enterprise in 1945 in the Battle of Okinawa. 
His service was rewarded in 1955, when he was given 
the rank of Rear Admiral, USNR. 

MINNESOTA TECHNOLOG 

Since the war, Dr. Berkner has served in a number 
of positions. He was Executive Secretary of the Research 
and Development Board until 1947, when he took over 
as head of the Section on Exploration Geophysics of the 
Atmosphere, Department of Terrestrial Magnetism, Car
negie Institution. In 1951 he became President of As
sociated Universities, Incorporated, an educational in
stitution which operates research facilities such as the 
Brookhaven National Laboratory and the National Radio 
Astronomy Observatory. In 1960 he took over his pres
ent position as president of the Graduate Research Cen
ter, Dallas, Texas. 

He has held several offices and advisory positions in 
government and education. He has served as Special 
Assistant to the Secretary of State, Director of the For
eign Military Assistance Program, Chairman of the In
ternational Science Steering Committee, and was a mem
ber of the President's Science Advisory Committee. He 
was also a leader on several committees for the Interna
tional Geophysical Year. 

Still more ... 
Dr. Berkner has been President of the Institute of 

Radio Engineers, International Scientific Radio Union, 
International Council of Scientific Unions and the Ameri
can Geophysical Union, chairman of the Space Science 
Board of the National Academy of Sciences, treasurer 
of the National Academy of Sciences; member of the 
Executive Committee of the International Union of 
Geodesy and Geophysics, and a member of the Ameri
can Philosophical Society. He is a fellow of the American 
Academy of Arts and Sciences, the American Institute 
of Electrical Engineers, the American Physical Society, 
the Arctic Institute of North America, the New York 
Academy of Sciences, and he is a Foreign Fellow of the 
Royal Swedish Academy of Sciences. 

Some of the many awards he has received are the 
Science Award of the National Academy of Sciences, 

(Continued on page 48) 
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AT NASA. YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 
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NASA programs encourage swift professional growth 

for the engineer or scientist launching his career 

You can accelerate your career swiftly 
as a professional staff member of the N a
tional Aeronautics and Space Administra,.. 
tion. Stimulating assignments, unequaled 
resources, liberal programs of educational 
assistance, early responsibility-all help 
hasten the professional growth of the 
engineer or scientist who chooses NASA 
for his initial career position. 

Each NASA research center offers its 
own comprehensive plan to help advance 
your knowledge and speed the time when 
you can contribute at the peak of your 
capacity. The plans differ from center to 
center, but this summary is generally valid 
throughout the_ NASA complex: 

NASA Installations 
Maintain University Ties 

NASA centers have established close 
relationships with nearby universities. As 
a professional staff member, you may 
pursue graduate study either in the even
ing at NASA's expense or during regular 
working hours on full salary. And, if 
necessary to fulfill university requirements 
for a graduate degree, you may become a 
resident student, also on full salary. 

NASA encourages advanced study in 
astronautics, physics, electronics, chemis
try, metallurgy, mathematics, astronomy, 
and geophysics, as well as aeronautical, 
mechanical, electronic, electrical, nuclear, 
ceramic, and civil engineering, engineering 
mechanics, and engineering physics. 

Guggenheim, Sloan, Brookings 
fellowships Available 

Additional avenues of opportunity will 
be open to you because NASA participates 
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in fellowship programs of the Guggen
heim and Sloan Foundations and the 
Brookings Institution. Right now, as a 
result of this participation, NASA staff 
members are attending Cal Tech, M.I.T., 
Harvard, and other leading schools, re
ceiving full salary, expenses, and per diem. 

NASA helps you keep abreast of the 
latest developments in your field by per
mitting frequent attendance at majm: 
technical conferences in this country and 
abroad. 

Unique Intern Programs 
Increase Technical Competence 

The NASA centers offer exhaustive in
house educational opportunities as well, 
including the unique Intern Programs. 
The regular in-house activities include 
lectures, seminars, films, and expense-paid 
trips to other organizations. The Intern 

Program is somewhat different. As an 
Intern, you study and work closely with a 
senior NASA scientist or engineer, a 
leader in his-and your-field. This is an 
informal and exceedingly productive 
arrangement, which usually lasts for six 
months. The Intern Program is designed 
to bring you very rapidly to the forefront 
in a special technical area. 

Get AU the Facts 
About a NASA Career 

Learn more about your future with 
NASA. Contact your College Placement 
Officer to arrange an interview with NASA 
representatives visiting your school. Or 
send a letter outlining your interests and 
background to the Personnel Officer at any 
one of the following NASA locations: 
NASA Goddard Space Flight Center, 
Greenbelt, Md.; NASA Langley Research 
Center, Hampton, Va.; NASA Lewis 
Research Center, Cleveland, Ohio; NASA 
Marshall Space Flight Center, Huntsville, 
Ala.; NASA Ames Research Center, 
Mountain View, Calif.; NASA Flight 
Research Center, Edwards, Calif.; NASA 
Manned Spacecraft Center, Houston, 
Texas; NASA Launch Operations Center, 
Cocoa Beach, Fla. 
NASA is an equal op
portunity employer. 
Positions are filled in 
accordance with Aero
space Technology 
Announcement 252-B. 
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Opportunities at Du Pont for technical graduates- third of a series 

A production triumph for technical men 

Few women enjoying their 4-ounce LYCRA and nylon 
bathing suits will care how LYCRA spandex fiber got to be 
a third lighter than rubber and three times as restraining. 

But the technical men who produce LYCRA at our 
Waynesboro, Va., plant do care. For LYCRA is tough to 
make. As one technicalman put it, "LYCRA requires the 
greatest care, the finest controls, the most complex chemi
cal reactions and manufacturing processes, the most deli
cate handling. The fact that it is being made-and of the 
highest quality-is a stunning achievement." 

Considering that LYCRA is just one of hundreds of such 
products developed and manufactured by Du Pont, there's 
little reason to wonder why we need so many good chemi
cal, mechanical, industrial and electrical engineers, physi
cists, mathematicians and chemists. 

And on the production line, their responsibilities are 
big. Especially for some of them-like the new supervisors 
in our photo-who were in college like yourself just a few 
years ago. For not only must they excel in their respective 
technical specialties-they must also have leadership 
abilities and strong feelings for sound employee relations. 

If a career in production-where you might handle 
everything from intrkate process problems to the ship
ment of finished products-appeals to you; or if you're in
terested in research, development or sales, write to us. 

MINNESOTA TECHNOLOG 

Use our coupon. You'll receive information about em
ployment opportunities at DuPont, and, if you like, about 
LYCRA and other new DuPont products featured in ow 
"Opportunities" series. Mail coupon today. 

BIEHER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

An equal opportunity employer 

r---------------------------------------1 
E. I. du Pont de Nemours & Co. (Inc.) 
Nemours Building, Room 2531-2, Wilmington 98, Delaware 

Please send me the literature indicated below. 

D Du Pont and the College Graduate 
D Mechanical Engineers at DuPont 
D Engineers at Du Pont 
D Chemical Engineers at Du Pont 
D "Opportunities" series technical information 

Name ______________________________ ___ 

Class ____ ;Major ____ Degree expected ___ _ 

College _______________________ _ 

My address ____________________________ _ 

I 
I 
I 
I 
I 

City Zone __ State : 

L---------------------------------------~ 
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Certain TECHNOLOG features, like the Brain Teasers 
and the Treasure Hunt, offer cash prizes to encourage 
students to participate, yet very few students respond. 
Then, last month, our pin-up writer jokingly offered a 
set of 12 pins for two bits. What happened? You guessed 
it. Naturally, we had no alternative but to send the 
pins. It's enough to make an aspiring young journalist 
break down and cry. 

Our valentine for February is 18-year-old Barb Melin, 
a 1962 graduate of Washburn High. She was chosen 
the Washburn Snow Queen, and was also an attendant 
to the homecoming queen and presently reigns as the 
University's Freshmen Queen. 
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Barb is an elementary education major at the U and 
a member of Gamma Phi Beta sorority. Her interests 
include sports cars, water skiing, and fishing. She is 
also an avid poker player according to our photographer, 
who returned to the office without his camera. 

Barb is 5' 4" and mentioned something about 35-24-36, 
which are either measurements or the odds on making 
an inside straight on a three card draw. 

Like all girls, Barb is fascinated by engineers, and 
"can't wait for theE-Day Black Book Dance." She works 
part-time for the University in Wesbrook Hall, which is 
a handy thing to lmow if you need another hand for 
poker. 
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e was a great scientist in his day 

This Sumerian was minding our busi
ness five thousand years ago. 

Like Olin, he specialized in chemi
cals and metals. He smelted copper and 
tin to make bronze. He made an iron 
axle, put it between two wheels, and off 
he went. 

Men have always been trying to find 
the answers to important problems. To
day, Olin is at it, harder than ever. 

Our pioneering research in liquid 
chlorine helped eradicate typhoid and 
other water-borne diseases. 

Our anti-tubercular drug, NYDRAZID~ 
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is a major reason TB deaths de
creased 60% in the last eight years. 

Olin's ammonium phosphate fertiliz
er CAmmo-Phos®) makes it possible for 
farmers to grow more food than ever 
before. 

And to prevent the tremendous 
waste in food spoilage, we're working on 
an antibiotic-coated plastic wrapping. -

"An Equal Opportunity Employer" 

To take a big sting out of life, Olin is 
developing a high speed cartridge that 
enables medicine to be injected without 
the use of hypodermics. 

But none of these advances could 
have been made without our scientists. 

Every division of Olin seeks the cre
ative, scientific mind for the answers to 
the research problems of our day.lf this 
is the kind of work that interests you, 
call Olin or write to M. H. Jacoby, Col
lege Relations Officer, Olin Mathieson 
Chemical Corporation, 460 Park Ave
nue, New York 22, N.Y. 
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250,000 rpmf-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics ... Temperatures ranging from -200oF to 
-452oF are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving molecules within come virtually to a stop. This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas
ing the effectiveness of ground and airborne detection, navi
gation and communication systems, shrinking the size of 
computers and solving specialized space cooling problems. 

A leader in cryogenic cooling and lightweight turbo
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Much greater system 
reliability and long life is the result ... another major ad
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9, 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service • Garrett Supply" Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited " Garrett International S. A. " Garrett (Japan) Limited 
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edited by SANDRA S. SMITH, SLA '64 

Eta Kappa Nu, the electrical engi
neering honor society, held its fall initi
ation and banquet in November, at which 
thirteen new initiates were honored. The 
banquet following the initiation was 
held at the Huddle, at which Professor 

Paul Cartwright ably presided as master of ceren10nies. 
Speaking on "Science and Religion" was Dr. K. M. Van 
Vliet, who adeptly presented the roles which science 
and religion play in life. The new members honored, 
to whom we extend our heartiest congratulations, are: 

Hans M. Aus Thomas B. Linnerooth 
Bruce B. Bartley Russel Leppala 
Nick G. Constantine Irving L. Miller 
David E. Fulkerson Derrill Pratt 
David A. Harms Ralph S. Tyler 
Hillard M. Kahan Gerald D. 'iVhite 
Lyle T. Lemke 

Henry Halladay 

The Society for the Advancement of 
Management (SAM) held its monthly 
meeting Jan. 16. The program presenta
tion was a typical business case concern
ing a conflict between a line supervisor 
and a personnel manager. An informa-

tive discussion afterward answered many questions. 
SAM also sponsored a tour of Super Valu's main office 
in Hopkins, Minn., on January 22. 

The next meeting will be held on February 6 at 8:00 
p.m., room 344, Coffman Union. A business case stndv 
will be presented with a chance for everyone to partici
pate. Anyone who has an interest is invited and encour
aged to come. SAM welcomes you. Free coffee and 
doughnuts will be served following the meeting. 

The last meeting held during ·winter quarter will be 
on March 6. 

Van H. Chapman 

The Institute of the Aerospace Sci
ences (lAS) meeting of January 16 
featured as guest speaker Mr. Fred 
Stedman, Production Engineer with the 
Aeronautical Division of Honeywell. Mr. 
Stedman's presentation, entitled "Self-

Deploying Space Stations," pointed up some of the new 
problems as well as unique opportunities confronting 
engineers in the field of space environment and space 
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systems operations. Following the formal program vi·as 
an informal question-and-discussion period. 

Participation in the monthly lAS meetings and activi
ties is open to all students, whether or not they are lAS 
members. Those students wishing to register as a mem
ber of lAS may secure an application from Lee Jamison 
in room 121, Aero Eng. The membership dues are $2.00 
for the year. 

New Brothers! 

Keith Goar 

Recent additions to the active mem
bership here at Triangle are: Gerry 
Dornfeld, Aero '65; Bill Neer, Aero '65; 
Stan Tolyman, Aero '67; Jim Weiland, 
Aero '67; and Duane Wallen, Phys '66. 
Welcome and congratulations to our 

The final judging in our annual Miss Calculation 
queen contest will be the big social event here this 
month. The interviewing of the contestants has been 
completed (the high spot of the year for the avid girl 
watchers around the house!) and the semi-finalists have 
been picked-leaving just one more round of judging. 
Miss Calculation will represent Triangle in the E-day 
Queen contest. Our thanks go to our past queen, Miss 
Dianne Bartel, for the fine job she has done. 

Robert Noreen. 

The fall initiation of Pi Tau Sigma, 
honorary mechanical engineering frater
nity, was held on November 28. The 
following 4th and 5th year students \vere 
initiated: 

Victor Moose John Evert 
Thomas Pike Jerry Hindermann 
Stanley Nylund Allan Garon 

A banquet followed at J ax Cafe, where we were en
tertained by basketball coach John Kundla and hockey 
coach John Mariucci. Jim Reynolds and Professor A. 0. 
Lee added good humor and some thought-provoking 
topics to the occasion. 

A fairly high scholastic record is one of the require
ments for election to Pi Tau Sigma. Third year students 
must have a 3.2 GP A, and fourth year students must 
have a 3.0 GP A to be considered. 

David C. Peterson 
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This quarter marks another milestone 
in the history of ASME. It was fifty 
years ago that the student chapter was 
organized at the University of Minne
sota. We are proud of our past and have 

. . good reason to be proud of our present 
orgamzatwn. To commemorate this auspicious occasion 
we are pleased to announce our new office location 
ME 63 (down in the newest bombshelter-the foundry): 
phone 373-3016. There is nearly always someone on 
hand to talk to students interested in joining ASME. 

During the past month, 30 students attended the 
field trip to the Honeywell plant in Golden Valley. 
(Some cl~sse~ we~e even excused to allow some to go.) 
A field tnp Is bemg planned to visit one of the local 
bottling companies-watch for the announcement. 

We are . now accepting applications for this year's 
E-day chmrman for ASME. The chairman will work 
closely with the faculty and ASME's candidate for E
day queen to plan for that big day. Come down to 
NfE 63 today to sign up-form line along wall and wait 
patiently. 

adviser, Dr. 
afterward. 

Rich Tennis 

Sigma Gamma Tau, national aeronau
tical engineering society, had its bowling 
party on November 16. Although no one 
has been around bragging about his 
score yet, everyone apparently had a 
good time. Our thanks to our faculty 

Lundgren, for refreshments at his home 

D~e to final exa~s and vacation we haven't held any 
meetmgs or anythmg else. We will probably have a 
meeting or two this quarter; we usually do. 

Tom C. Brinkman 

January didn't prove to be much of a 
let-up after the holidays for the busy 
members of Theta Tau. Our Monday 
night Professional Leadership and De
velopment Programs included discussions 
with a detective from the Village of 

Edina Police Department, who spoke on "Our Respon
sibility to Society," an insurance executive, and an eve
ning with several representatives from Procter and 
Gamble. We had, in addition, an exchange with a local 
sorority and a rushing party for prospective members. 

As for the future, Theta Tau has already gone into 
full swing on plans for the annual Engineers Day. VVith 
three chairmanships in the fraternity and last year's All 
Farticipation Trophy as incentive, we expect to go all 
out for the top spot in May. 

VVith all these activities we still manage to maintain 
an academic perspective, and our Winter Quarter aver
age came out at 2.8 with three 4.0's in the house. 

If you are interested in our activities and organiza
tion, why don't you call the House at FE 1-7931 or drop 
in at 51.5 lOth Ave. S.E. and look around. 

Pete F'ausch 
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Winter quarter started officially for 
Alpha Rho Chi with two important fra
ternity events: the initiation of Tony 
Nelessen, Peter Hall, Lauren Wold, 
Bruce Severson, and John Sciortino and 
the installation of Stan Pinska (Pres.), 

Bradley :Miller ( V.P.), and George Spilseth ( Treas.). 
Our chapter was represented by Bradley Miller and 

Keith Sjoquist at the Alpha Rho Chi Twenty-Eighth 
National Convention held in Champaign, Ill. Work
shop sessions covered such subjects as professional re
sponsibilities of chapters, responsibilities of maintaining 
strong active chapters, and chapter-faculty relationships. 

Any architecture student or any student in an allied 
field (Art, Civil Eng., etc.) who is considering rushing 
a fraternity may receive more information by calling 
FE 1-7961. 

Stancy Pinska 

Congratulations to the four new initi
ates of Alpha Chi Sigma-Dave Ander
son, Jerry Melin, Bruce Nelson, and Jack 
Sheppard. 

The smoker held last month, at which 
the "1962 Gopher Football Highlites" 

were shown, netted six new pledges. We have had sev
eral speakers, including Mr. Walker from the Bell Tele
phone system. 

Socially speaking, a very successful sleigh ride was 
held last weekend, and a theater party is planned for 
the near future. 

Anyone in the chemical sciences is invited to drop 
in at the AXE House any time at 613 S.E. Oak St. 

Dick Dunlop 

Sid Stolte, a former president of NSPE 
and also a past president of MSPE, was 
guest speaker at the MSPE student 
chapter's first meeting of 1963. Mr. 
Stolte, a partner in the consulting firm 
of Bettenburg, Townsend, Stolte, and 

Comb, told of his pioneering efforts in establishing the 
Minnesota Association of Professional Engineers in the 
1930's. This organization later became affiliated with 
the NSPE and was renamed MSPE. Mr. Stolte indicated 
that the real need for an overall national society of pro
fessional engineers was brought to light by labor legis
lation. 

Did you realize that George Washington was not only 
our first President, but he was also America's first pro
fessional engineer? In conjunction with this, President 
Kennedy has declared the week of February 17-23 as 
the 13th annual National Engineers' Week. 

The next MSPE student chapter meeting is scheduled 
for February 7, V hour when Harlan Schmidt, MSPE 
president-elect will enlighten those interested on the 
process of registration and the E.I.T. examination. Old 
E.I.T. exams may be obtained from the chapter for 50c. 

George B. Hubmer 
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From the Archives ... 

edited by EDWARD PEISTO, Aero '67 

When we took our girl home we 
tried to oscillate, and she almost had 
hysteresis, but we couldn't transform
er. As we were walking down the 
sidewalk, a de-generate girl with 
brown coils threw ergs at us, so we 
called a copper to arrester. She said 
she had been dyne to do it ever since 
we rotor that Jetter. We didn't know 
that it would a-vector that way. 

February, 1941 

During the summer of 1937 a civil 
engineering student went to his six
week summer surveying camp at Cass 
Lake. These are required in order to 
graduate as a civil engineer. The fol
lowing passages are excerpts from the 
diary of one of the unlucky students. 

Dear Diary, 
Today I start my six-week sentence. 
We arrived at Cass Lake about 5:45 

this evening and bummed a ride from 
an old timer in a model-T to get to 
the camp. There wasn't much chance 
to look about the camp after supper 
because the tent had to be put up 
before dark. It takes a real greenhorn 
to appreciate what a job it is to put 
up a tent and slap mosquitoes at the 
same time. These new homes are 14 
feet square, and so far we've been able 
to cram in four canvas cots, a table, 
stove, bench, chair, and two sets of 
shelves. 

Why didn't someone warn me about 
this gong business? It's murder to be 
knocked out of bed by the unearthly 
clanging of a crowbar against a three
foot circular saw blade .... Today was 
easy for me. All we had to do was 
to lay out a 3,500 foot baseline, which 
meant nailing a smooth board to the 
ties every hundred feet along the Soo 
Line .... Today's observation: I al
ways thought that mosquitoes were 
insects, but now I know that they're 
animals. . . . Another Sunday means 
another wash day. It's quite a sight 
to see a fellow walk into the water 
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l 
with washtub, washboard, soap, and 
a pile of dirty socks, shirts, etc .... 
Tonite, being the last Friday in camp, 
is known as Engineers' night, as the 
town and its spots should know by 
now. Today's very late observation: 
There 'vill never be a night like this 
one. 

November, 1937 

Advice to IT freshmen: 
With all SLA girls, no is like a 

comma. It doesn't mean stop. 

November, 1945 

For those who aren't sure yet, here 
is a brief run-down of various types 
of engineers: 

e MINING These fellows are of 
little use except in election years 
when the politicians value them as 
mud slingers. In the intervals they 
keep in practice by giving people 
dirty pigs. They are noted chiefly for 
their attempts at swiping the Blarney 
Stone before Engineers' Day. 

One would suppose that their abil
ity to work at night would make them 
great lovers. To disprove this, one 
has but to recall a movie of a couple 
of years ago in which several miners 
(one was Dopey) had a girl shut up 
with them for years in a sequestered 
cabin, and in the end someone else 
got the female. 

e AERO This is the typical aero
nautical engineer. It was quite a task 
to get him static for a picture. We 
caught him refueling at Stub and 
Herb's. "Lift," "thrust," and "drag" 
are the three big words in these fel
lows' lives. Whenever possible they 
will give a girl a lift, thrust their noses 
in other people's business, and get a 
drag in their classes by putting their 
feats in them. So absorbed are they 
in their profession, they pick the girls 
with the lowest resistance and the 
largest props. 

e CIVIL Bob is a typical engineer. 
(The term is misleading-he is civil 
only to the opposite sex.) The stamp 
of his profession is a permanent squint 
developed from s u r v e y i n g girls 
through his transit (or is it transom). 
Girls call him plumb Bob because 
there is always a string attached to 
his proposals. 

November, 1945 

In the dregs of sport history will go 
the name of John Schnappy-Time Kid 
Foeller. On the worst day of last week 
he brought forth as a combined fruit 
of his fertile brain his laborious syl
lable by ~yllable reading of Joe Glug's 
Book of Parlour Games, a new game 
which will no doubt rouse the bilious
ness of the nation. The participant 
first obtains: 1) a pair of the largest 
scissors available; 2) a piece of paper 
the size of which varies inversely as 
his innocence; 3) a chair, with legs; 
4) a table, also with legs; 5) a wide 
open space; 6) a public indemnity 
policy; 7) documentary evidence from 
an approved psychiatrist proving his 
sanity. 

The participant first grasps the scis
sors firmly in one hand and the paper 
in the other. He then climbs on a 
chair and from the chair to the table 
in two graceful steps. Throwing the 
paper into the air and at the same 
time muttering a snappy Mohamme
dan war cry, he, with much vigor and 
enthusiasm, attempts to sever the pa
per into as many pieces as possible 
before it, or they if one is fortunate, 
reach the floor. The score consists of 
the number of pieces on the floor after 
the participant has exhausted all the 
possibilities. This number positively 
excludes all fingers, arms, ears, or 
miscellaneous tidbits of either parti
cipants or spectators which may have 
become involved in the cutting pro
cess. 

November, 1940 
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The Pillsbury Company 
offers career opportunities in the Chemical, Electrical, 

Industrial and Mechanical Engineering fields 

FOR INFORMATION, WRITE: 

H. A. BROWN, Employment Manager 

The Pillsbury Company 

Minneapolis 2, Minnesota 

-------~---~---------------

Splinters . n • 

Joe: "I just brought home a skunk." 
S.A.E.: "Where you gonna keep him?" 
Joe: ''I'm gonna tie him under the bed." 
S.A.E.: "How about the smell?" 
Joe: "He'll have to get used to it like I did." 

Professor (pointing to a cigarette on the floor): "Jones, 
is this yours?" 

Jones (pleasantly) : "Not at all, sir. You saw it first." 

"Give me a double shot quick, before the trouble 
starts." 

The bartender did and he drank it. 
"Give me another double shot before the trouble 

starts." 
The bartender did and being puzzled, asked, "Before 

what trouble starts." 
"It's started now. I haven't any money." 

Prof: "Why are you late?" 

Compressive test on concrete core at PCA's research laboratories 

When you need the facts 
on concrete just call on PCA 

Your local PCA field office is one of thirty-five 
located throughout the United States and Canada 
- staffed by professionally qualified engineers, 
architects and farm specialists, backed by more 
experts at PCA national headquarters in Chicago. 

Informative literature and up-to-the-minute 
advice on every phase of concrete construction 
are yours for the asking. For an authoritative, 
friendly source of information-call on PCA. 

PORTLAND CEMENT ASSOCIATION 
1490 N'west'n Bk. Bldg., Minneapolis 2, Minn. 

Sue: "Class started before I got here." A national organization to improve and extend the uses of concrete 
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by LARRY J. NIMMERFROH, EE '67 

I feel terrible, Treasure Hunters! I guess I've just 
been too tough with you, not giving enough good clues. 
What other reason could there be that no one has yet 
found the treasure. To make up for it, I'm giving you 
some red hot clues this month. And let me tell you, 
short of hiding it on the Mall, it couldn't be in a more 
frequented area. 

Better hurry, though, since the treasure is worth $11.00 
today (Feb. 20) and decreasing as the days go by. The 
treasure will remain in its hiding place until the day of 
March TECHNOLOG distribution, March 11, 1963. At that 

FEBI(UAKY u 
J,. "West" of "17th" Avenue. 

2. Not within a circle of radius one and one
half inches drawn on the map of the Minne
apolis Campus appearing in the 1963 Winter 
Quarter Class Schedule. 

3. Not outside the perimeter of a circle of ra
dius one inch drawn on the map mentioned 
above, using the Log office, ME 2, as the 
center. 

UTSTANDING ALU N I ... 
(Continued from page 37) 

Commendation Ribbon of the Secretary of the Navy, 
Honorary Officer of the Order of the British Empire, 
U.S. Legion of Merit, and the Distinguished Alumni 
Award of the University of Minnesota. He has received 
honorary doctorate degrees from the Brooklyn Polytech
nic Institute, Uppsala University in Sweden, University 
of Calcutta, Dartmouth College, University of Notre 
Dame, Columbia University, University of Rochester, 
and the University of Edinburgh in Scotland. 

Recognition of Responsibility 

When asked if there was any advice he would like 
to pass on to the students at Minnesota, he replied: 

"In spite of the need for intimate access to the science 
and mathematics of our time, we cannot forget that the 
engineer bears major responsibility to humans in deriv
ing from science the technology underlying new products 
and services for their welfare. The operations of the 
engineer involve not only the conceptual derivations 
from science, but beyond this a deep recognition of 
responsibility and recognition of human elements, human 
safety, human capabilities, human tastes, and the human 
satisfaction for beauty and function." 

The story of Dr. Berlmer' s achievements should serve 
as an inspiration to all of us who are about to enter 
the engineering profession. [] 
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point, the contest will officially close. The clues for this 
month will be a definite help. 

Remember, the first clue is last month's hidden clue. 
And please, someone come and ask me a question about 
the contest. 

N T I(UlES 
1. All full-time students and faculty of the University of Min

nesota (Minneapolis and St. Paul) are eligible; except for 
members of the Minnesota Technolog Board and Staff. 

2. If found, the treasure must be turned in to the 'Log office 
within five days or no prize will be awarded. 

3. Any evidence of intentional defacing of the treasure will 
automatically terminate the contest with no prizes awarded. 

4. The total amount of the prize will be decreased by 50 cents 
a day starting with December 4, 1962. 

5. The value of the prize awarded will be decreased by 5% for 
each uncounted or extra drilled hole reported by the winner. 

6. A 5% bonus will be paid if the winner is an I.T. faculty 
member and a 10% bonus if the winner is an I.T. student. 

7. All decisions by the judges will be final. 

JOB I NTERVI EVVEES! 

CHARGE YOUR PLANE TICKETS AT 

AMERICANS ABROAD, INC. 

TRAVEL SERVICE 

Fly at the company's expense to your job interview ••. charge 

your plane ticket at AMERICANS ABROAD, INC ... , pay when 

reimbursed by the company on your return. 

Make your air reservations and pick Uip your ticket at our con

venient campus location (next to Perine's book store). 

A letter from the company requesting the interview and your 

fee statement are necessary for charging. Bring these in when 
making your reservations. 

Call or stop in: 

9:00 to 5:30 Weekdays 
9:00 to noon Saturdays 

AMERICANS ABROAD, INC. 
TRAVEl SERVICE 

317 14th Avenue S.E. 

FE 1-7909 
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America's colleges and universities give engineering students excellent training in 

basic disciplines. But this is only a preliminary to a professional career. Future success de
pends largely upon wise choice of job opportunities. The U. S. Naval Ordnance Laboratory. 
White Oak, offers young engineers outstanding opportunities . . . the opportunities that 
rea11y count. 

In considering your job situation, look into training and graduate programs, research 
and working facilities, challenge of assignments, and professional advancement opportuni
ties. You will be pleased to learn how well a position with the U. S. Naval Ordnance Labo
ratory, White Oak, meets your needs. 

TRAINING PROGRAM OFFERS BREADTH 
NOL, White Oak, has a one year rotational 
training program under which an employee 
is given four-month assignments in research, 
engineering, and eva! uation. 

VITAL, CHALLENGING ASSIGNMENTS 
Missile guidance, missiles, weapons systems, 
re-entry components, space components, 
underwater weapons, fire control, sonar, 
fuzes and influence detectors, meteorologi
cal rockets, sonobuoys, operational analysis, 
aerodynamics, hydrodynamics, explosives, 
propellants, acoustics and pressure fields, 
infrared, nuclear physics, solid state, mate
rials, and mathematics are some of the areas 
to which assignments are made during your 
training period. 

GRADUATE PROGRAM TIES IN WITH 
SIGNIFICANT PROJECTS 
Various accredited graduate programs, both 
with local universities or the school of your 
choice, permit you to obtain advanced de
grees. Many courses are conducted in the 
l,aboratory's conference rooms and enable 
employees to work full time while participat
ing. Highly significant projects for theses 
and dissertations are available. Most gradu
ate programs provide for reimbursement of 
tuition. Stipends, in some instances, are 
available. 

OPPORTUNITIES FOR PROFESSIONAL 
ADVANCEMENT 
The Laboratory retains patents in employ
ee's name for professional purposes, and for 
commercial rights in some instances. At
tendance at society meetings is encouraged, 
and there are ample opportunities to engage 
in foundational research. 

TOP-FLIGHT EQUIPMENT AND FACILITIES 
Because so much of the work goes beyond 
the existing and known, NOL has many of 
the finest-and in some cases the ONLY
research and development facilities avail
able anywhere. NOL spreads out over 
nearly 1,000 acres of suburban Maryland, 
just outside Washington, D. C. (now one of 
the top four R & D areas in the coun_try), 
and operates test facilities elsewhere in 
Maryland, Virginia and Florida. Y ou'11 en
joy working at NOL, and living near, or in, 
the nation's capital. 

Openings exist for persons with Bachelor, 
Master or Doctoral degrees, with or with
out experience, at starting salaries between 
$6,465 and $9,475, plus the exclusive bene
fits of Career Civil Service ( 13-26 days paid 
vacation and 13 days paid sick leave per 
year, partly-paid group life and medical in
surance, the above-mentioned graduate edu
cation opportunities, etc.). For additional 
information, write: Mr. Emil Kranda, Per
sonnel Officer. 

U.S. Naval Ordnance Laboratory 
White Oak @ Silver Spring, Maryland 

Your Placement Office can inform you of the date our representative will visit your school. 

MINNESOTA TECHNOLOG 
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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 house 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 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 

offers full-service printing, from idea, through layout, 
to delivery. 

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

e OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE Ml 6-2641 ST. PAUL 14, MINN. 
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edited by SUSAN B. MILTON, Arch '67 

Thursday, February 21 
2:00pm: "Hypersonic Molecular Flow Near the 

Sharp leading Edge of a Flat Plate'' by 
Professor Harold G. Elrod, Michigan State. 
Honeywell Engineers Lecture Series. Archi
tecture 40. 

4:30pm: Electrical Engineering Colloquium 
"Magneto Hydrodynamic Generator Work at 
Afco" by Dr. Richard J. Rosa, Afco, Everett, 
Massachusetts. EE 237. 

Sunday, February 24 
3:30pm: "Drilling Beneath the Ocean" by Wil

lard Bascom, President of Ocean Science 
and Engineering Incorporated, Washington, 
D.C. Northrop Auditorium. 

Musical Entertainment "Thirty Minutes on 
Broadway" with lois Hunt and Earl Wright
son with the Civic Orchestra of Minneapolis, 
Thomas Nee, Conductor. 

Monday, February 25 
8:00pm: Basketball-Minnesota vs. Illinois. 

Williams Arena. 

Wednesday, February 27 
11:30-1:30 pm: Kaffee Konzerts-The Chamber 

Chorale, David LaBerge, Conductor. Main 
Ballroom, Coffman Memorial Union. 

8:00pm: "The European Image of America and 
Its Mapping I 000 to 1600 A.D." by R. A. 
Skelton, Keeper of Maps, British Museum, 
london. Museum of Natural History. 

Thursday, February 28 
3:30pm: M.S.A. Meeting. Fraser Hall. 

4:30pm: Dr. K. W. 'Boer from the University of 
Delaware will speak on Field Inhomogeneity 
in Photo Conductors. E.E. 237. 

I 
JANUARY ANSWERS 

1. Diameter of gum ball 2/3". 

2. The first player to make a play can 
always win, if the shape of theta
ble top is such that it is symmetri
cal about any line drawn through 
its center. His first move is to put a 
nickel down in the center of the 
table. After that, he responds to 
each of the second man's plays by 
putting his nickel on the opposite 
side of the center coin and at the 
same distance from the center coin 
as the second man's. 

3. The first letter is the rank of the 
card; the second is the suit. There 
are at least 16 solutions to this 
problem. 

AS KC 
QD JH 
JC QS 

KH AD 
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QH 
AC 
KD 

JS 

JD 
KS 
AH 
QC 

Saturday, March 2 
8:00pm: Basketball. Minnesota vs. Indiana. 

Williams Arena. 

Monday, March 4 
8:00pm: Basketball. Minnesota vs. Ohio State. 

Williams Arena. 

Tuesday, March 5 
(hour to be announced) "Magneto Hydrody
namic Power Generation" by Dr. Edward Som
mers from Westinghouse Research Laboratory. 

Thursday, March 7 
11:30 am: Alan Lomax, folk singer. Northrop 

Auditorium. 

Monday March I I 
8:30pm: "Islam and Byzantium: A Numismatic 

Commentary" by Dr. George C. Miles, Amer
ican Numismatic Society, New York. Museum 
of Natural History. 

Friday, March 15 
STUDY DAY 

Saturday, March 16 
FINALS START 

This calendar of events is designed to be a 
service to I.T. students. 
Any department, society, or Professional fra
ternity may submit notices to be included in 
this calendar. 

Deadline for the March issue is February 23. 
Events should fall in the period from March 
12 to May 15. 

Address your notices to Calendar Editor, Min
nesota Technolog, Room 2, Mechanical Engin
eering Building. 

4. Root (7/.7 + 7) = 7-
Root(7j.7) =4 

5. Person H. s T u v 
Position 2 4 1 .3 5 

CONTEST RULES 

For solutions of the Brain Teasers five 
prizes will be offered, one of $4.00 cash 
and five more of $1.00 each. The first 
prize will be awarded to the first I.T. student 
who submits the correct answers to all of 
the Brain Teasers. The dollar prizes will 
be awarded to the first student of each class 
who correctly solves the greatest number of 
Brain Teasers. 

Awards will be based on accuracy and 
promptness of reply as well as clarity and 
logic of solution. 

All undergrads in I.T. are eligible to com
pete except members of the Minnesota 
Technolog staff and the Technolog Board. 

AIJ entries must include the entrant's 
name, telephone number, file number, and 
class in I.T. (1st, 2nd, 3rd, 4th, 5th). 
Submit all entries to the Minnesota Techno
log, Room 2, Mechanical Engineering. Con
test closes ten days after the first clay of 
issue. 

For Engineers 
-To-Be~~~ 

SHALL IT BE 
#9000 Castell Wood 
Drawing Pencil or 
#9800SG Locktite Tel· 
A-Grade Holder and 
#9030 Castell Re
fill Drawing Leads m 

Perhaps you will 
choose Castell wood 
pencil, because you 
like the feel of wood, 
because you like to 
shave the point to the 
exact length and 
shape you desire. 

Or you may vote for 
Locktite Tel-A-Grade, 
the lightweight bal
anced holder with its 
long tapered, no-slip 
serrated grip that 
soothes tired fingers. 
And its ideal team 
mate, Castell Refill 
leads, of the same 
grading, undeviating 
uniformity and bold 
image density of 
Castell wood pencil. 

Whatever your choice, 
you will be using 
Castell tight-textured 
microlet-milled lead 
that gives you graphite 
saturation that soaks 
into every pore of 
your drawing surface. 

Your College Store car· 
ries all three famous 
A.W.Faber-Castell 
drawing products, 
backed by over two 
centuries of pencil
making experience. 
Start your career by 
using the finest 
working tools money 
can buy. 

AoW.FABER .. 
CASTELL 

Pencil Company, Inc. 
41-47 Dickerson Street 

Newark 3, N.J. 
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edited by MICHAEL P. FROMAN, Math '65 

1. Insert the correct numbers to complete the division 
problem below. Note that the quotient is an infinite 
decimal with a nine-digit repeat. 

X X.X X X X X X X X X X 
6 6 7 3 3 4 ) X X X X X X X 

X X X X X X 
X X X X X X X 

X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
X X X X X X 
X X X X X X X 
X X X X X X X 

X X X X X X X 
xxxxxxx 

XXX XX XX 
X X X X X X X 

X X X X X X X 
X X X X X X X 

X X X X X X 
X X X X X X 

Hint: Determine the recurring portion of the answer 
first. Do not overlook the special properties of quo
tients when 667334 is the divisor. 

' 
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2. Some numbers have interesting properties. 48, 
for instance, is such that the addition of one to it 
gives a: square and the addition of one to half of it also 
gives a perfect square. Other than 48, what is the 
smallest integer with this property? 

:3. In hoYv many zeros does 1000! end? 

4. If A, B, and C stand for different digits, determine 
the correct digits in the following equations. 

(AAF + (BBr = AABB 
(AAr -- C(BB ):: =.c BBAA 

.5. A whole number is split into n numbers by suc
cessive subtraction. The first numb(-'f is 1 plus one-tenth 
of the remainder, the second number is 2 plus one-tenth 
of the remainder, the third nmnber is :3 plus one-tenth 
of the remainder, and so on until the nth number is just 
the remainder after the first n-1 numbers have been 
subtracted. If n is greater than 1, and, in addition, all 
n numbers are equal, what is n? 

DECEMBER WINNER 
Minnesota T echnolog 

JANUARY WINNERS 
1st year James Peterson 
2nd year Otto vVilcyek 
.3rd year James Hagen 
4th year Ray Janssen 

$9.00 

$1.00 
$1.00 
$1.00 
$1.00 

January answers, contest rules on pag2 51. 

li I 
- SH RT 

I LITTLE 

Many hoices 
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Kodak beyond the sna 
(random notes) 

At long last, the long last horse 

The horseplayers of America have 
made a contribution to engineering. 
True horseplayers spend their lives 
contributing. They contribute by a 
process based on ordinal digits. Deter
mination of the digits often requires 
instrumentation. A sound technology 
has developed to support this instru
mentation. The horseplayers gladly 
support the technology by their con
tributions. The technology is now old 
enough to have added the expression 
"photo finish'' to common speech. 

A photo-finish negative is projected 
for the judges less than 25 seconds 

after the last horse crosses the finish 
line. They nearly always wait for the 
last horse. If the last horse is quite late, 
it looks longer than the first horse 
because there is hardly need for it to 
hurry any more as it passes the finish 
line. The finish line is the optical con
jugate of a narrow slit at the focal 
plane of the camera. The film moves 
past the slit at constant gpeed. 

We have just introduced a new 
KODAK Timing Negative Film for 
this work. \t\!e don't see why the new 
film should be denied to off-track use. 
It is a 35mm film with the perforations 

Electric sugar!il $5 per lb .. 
A mighty industry breaks down the 
sugar molecule in the interests of con
viviality. Use of the sugar molecule as 
a base for further building is little 
practiced, except,by us. (We do it in 
the northeast corner of a state which 
respects the venerable craft that works 
the other way.) 

And what is achieved thereby? 
A high dielectric constant, a large 

increase in the capacitance of an elec
trical condenser compared with when 
there is nothing between the plates. 

Obviously, the manufacturers of 
capacitors and of electro! uminescent 
panels have had to be notified. We 

Chemical advice 
Virtually every laboratory in this 
country and many other countries 
that ever has occasion to work with 
organic compounds has a green book 
entitled Eastman Organic Chemicals List 
No. 42. It gives the accepted nomen
clature, structural formulas, melting 
range or boiling range, and prices for 
convenient quantities of thousands of 
compounds, many of them in several 
grades of purity. Perhaps you have a 
copy. 

find them interested and alert. 
We divert a little sucrose from coffee 

breaks and react it with acrylonitrile, 
forming a clear, viscous liquid desig
nated G_yanoethyl Sucrose in which a 
statistical 7.3 of the 8 available hy
droxyls are replaced by OC~H1CN 
groups. At 60 cycles this substance has 

Cyanoethyl 
Sucrose 

cost per lb. $5 
(development) 

dissipation factor 0.010 
(25°C, 60 cycles) 

volume resistivity 5 X 10 11 

(25°C, ohm-em) 

Get rid of it. 
It is out of date. The new one bears 

the designation List No. 43J which seems 
logical enough. It is BLUE. There is 
a first-rate chance of acquiring a blue 
one by asking a division of ours called 
Distillation Products Industries 
Rochester 3, N.Y. If this offer appeal~ 
to you at all, we can visualize you in 
a position some day to do us a favor 
by buying our chemicals. It is with 
that same eye to the future that we 

shot 1m m 1m 

omitted and the edge legend KODAK 

SAFETY FILM reduced in height to .014", 
all in order to make room for the tim
ing signal and other indicia (some of 
which have been deleted from the 
above illustration to protect the privacy 
of the jockeys). When developed for 
10 seconds in the proper hot developer, 
it yields extraordinary definition at an 
Exposure Index of about 100. Fix
ation is extremely rapid. Contrast is 
readily controlled by the processing 
parameters. Spectral sensitivity is 
notably uniform from the ultraviolet 
to 630mf.L. 

a dielectric constant of 38 and com
petes with other cyanoethylated di
electrics at 11-19 and with chlorinated 
aromatic hydrocarbons at 4-6. (The 
dielectric constant of water runs 
around S.O, but water is such watery 
stuff!) 

Other invidious comparisons: 

other cyanoethylated chlorinated 
dielectrics aromatics 

$12-$27 15c-25c 

0.17-2.7 < 0.1 

3-6 X 109 > 5 X 10 12 

try to keep you aware of photographic 
ways of engineering. 

Since past endeavors in these 
directions have made the goods 
move well, possibility arises also 
of becoming one of us instead of 
a customer. For example, suc
cessful chemical plants need 
good men to instrument them for 
process control. Interested? 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y .. 



An Interview 
with G. E.'s 
Ha B. Miller, 

Vice President, 
Manufacturing 

Services 

Halbert B. Miller has managerial 
responsibility for General Electric's 
Manufacturing Services. This re
sponsibility includes performing serv
ices work for the Company in the 
areas of manufacturing engineering; 
manufacturing operations and or
ganization; quality control; person
nel development; education, train
ing and communications; materials 
management; purchasing and sys
tems as well as the Real Estate and 
Construction Operation. Mr. Miller 
holds a degree in mechanical engi
neering and began his General 
Electric career as a student engi
neer on the Company's Test Course 

For complete information 

a bout Genera I Electric's 

Manufacturing Training Pro

gram and for a copy of 

G.E.'s Annual Report, write 

to: Personalized Career 

Planning, General Electric 

Company, Section 699-06, 

Schenectady 5, New York. 

anuf cturin r ers 
iversity, hallen e 
and pportunity 

Q. Mr. Miller, what do engineers do in manufacturing? 

er 

A. Engineers design, build, equip, and operate our General Electric plants through
out the world. In General Electric, this is manufacturing work, and it sub-divides 
into categories, such as quality control engineering, materials management, shop 
management, manufacturing engineering, and plant engineering. All of these jobs 
require technical men for many reasons. First, the complexity of our products is 
on the increase. Today's devices-involving mechanical, electrical, hydraulic, 
electronic, chemical, and even atomic components-call for a high degree of 
technical knowhow. Then there's the progressive trend toward mechanization and 
automation that demands engineering skills. And finally, the rapid development of 
new tools and techniques has opened new doors of technical opportunity-elec
tronic data processing, computers, numerically programmed machine tools, auto
matic processing, feedback control, and a host of others. In short, the require
ments of complex products of more exacting quality, of advanced processes and 
techniques of manufacture, and of industry's need for higher productivity add up 
to an opportunity and a challenge in which the role of engineers is vital. 

Q. How da opportunities far technical graduates in manufacturing stack up 
with ather areas? 

A. Manufacturing holds great promise for the creative technical man with leader
ship ability. Over 60 percent of the 250,000 men and women in General Electric 
are in manufacturing. You, as an engineer, will become part of the small technical 
core that leads this large force, and your opportunity for growth, therefore, is 
unexcelled. Technical graduates in manufacturing are teamed with those in mar
keting who assess customer needs; those in research and development who con
ceive new products; and those in engineering who create new product designs. I 
sincerely believe that the role of technical graduates of high competence in the 
manufacturing function is one of the major opportunities for progress in industry. 

Q. What technical disciplines are best suited to a career in manufacturing? 

A. We need men with Doctor's, Master's, and Bachelor's degrees in all the tech
nical disciplines, including engineering, mathematics, chemistry and physics. We 
need M.B.A.'s also. General Electric's broad diversification plus the demands of 
modern manufacturing call for a wide range of first-class technical talent. For one 
example: outside of the Federal Government, we're the largest user of computers 
in the United States. Just think of the challenge to mathematicians and business
systems men. 

Q. My school work has emphasized fundamentals. Will General Electric train 
me in the specifics I need ta be effective? 

A. Yes, the Manufacturing Training Program is designed to do just that. Seminars 
which cover the sub-functions of manufacturing will expose you to both the theo
retical and practical approaches to operating problems. Each of the succeeding 
jobs you have will train you further in the important work areas of manufacturing. 

Q. After the Program-what? 

A. From that point, your ability and initiative will determine your direction. 
Graduates of the Manufacturing Training Program have Company-wide oppor
tunities and they continue to advance to positions of greater responsibility. 

'Ogress Is Our Mosf lmpDI'IeJnf 'Protlvcf 

GE ER L ELEC RIC 





ENGINEERS: For full information on rewarding career opportunities at Westinghouse, an equal opportunity em~ 

pi oyer, write to L. H. Noggle, Westinghouse Educational Department, Ardmore & Brinton Roads, Pittsburgh 21, Pa. 



Work long hours? Undertake tough assignments? Learn by your mistakes? 

Take heavy responsibility? Tackle uncharted areas? 

Never in American history have the opportunities 
for skilled engineers and scientists been as great 
as they are now. Our nation's expanding peacetime 
industry, space programs, and defense mobilization 
have created a great demand for trained minds. 
Right now, industry has openings for some 60,000 
engineers, while less than 20,000 will be graduated 
from colleges this year. 

Do you belong in engineering? You may if you're 
a good student, proficient in mathematics, imagina
tive, inquisitive and technically minded. Ask your 

MINNESOTA TECHNOLOG 

counselor about a career in engineering. Then ask 
us about the opportunities at Honeywell-the 
company that's been "on the team" in nearly 90% 
of our nation's successful satellite launchings. 

AN EQUAL OPPORTUNITY EMPLOYER 
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EARTH'S MOST CO 

The design is thousands of years old. Called "Man," it 
has evolved reasonably efficient techniques for coping with 
weather, saber-toothed tigers, city traffic, floods and income 
taxes. o But now it faces a problem of a new order of 
magnitude ... survival beyond the protective cocoon of the 
earth's environment. In this airless, weightless, radiative 
region, man needs a big assist. Douglas is working to pro
vide it. o Douglas scientists are far along in studies of eco
logical systems for the maintenance of human life under 

PLIC ED SYSTE extra-terrestrial conditions. 

STIMULATING AREA FOR CREATIVE ENGINEERS 
These research areas cover the 
varied life and physical 

sciences and engineering systems which are involved. They 
range from psycho-physiological analyses to the actual plan
ning of the establishment and support of cities on the moon. 

The above is only one of hundreds of interesting assign
ments at Douglas. If you are seeking a stimulating career 
with an organization in the thick of the most vital programs 
of today and tomorrow, we invite you to contact us. Write 
to Mr. S. A. Amestoy, Douglas Aircraft Company, 
3000 Ocean Park Boulevard, Santa Monica, 
California. Box 600-Y. Douglas D D ~ 
Aircraft is an equal opportunity employer. 
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An electron spectrometer and 
an ionization chamber package 
developed by the IT Physics 
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J H 1 S 1 S T 1 TAN Ill United Technology Center is now at work on development of the first or solid 
booster stage for the Air Force Titan Ill. UTC's huge segmented solid propellant 

rocket motors, each 120 inches in diameter and producing more than a million pounds of thrust, will blast the Standardized 
Space Launch Vehicle from its launch pad. Titan Ill, with all stages assembled, will stand more than 100 feet tall on the 
pad, and will be utilized to put multi-ton payloads into orbit. These payloads will include the X-20 Dyna-Soar. 

J H 1 S 1 S U T C Graduates planning careers for the Space Age will do well to talk with UTC. This young and 
dynamic division of United Aircraft is one of America's fastest-growing aerospace organiza

tions. In UTC's unique professional atmosphere, you'll move ahead faster, team up with scientists preeminent in rocket 
propulsion, enjoy the facilities of UTC's Research and Engineering Center and sprawling test site. Here are a few of the 
projects ... in addition to Titan Ill ... underway to challenge your imagination and scientific skills. 

UPPER-STAGE liQUID MOTORS • HYBRID ROCKETS • FILAMENTnWOUND MOTOR CASINGS • ABLATION .. 

COOLED THRUST CHAMBERS • VARIABLE-THRUST CONTROL SYSTEMS e THRUST VECTOR CONTROL SYSTEMS 

And that's not all. United Technology Center is located in the heart of the beautiful San Francisco Bay Area. Glamorous 
San Francisco, skiing, sailing, and the scenic wonders of the High Sierra are within easy reach. 

Pick up that pen. Drop a line to UTC. Tell us your engineering specialty. You'll be glad you did. 

For information, contact Jay W. Waste, Department 26E, P. 0. Box 358, Sunnyvale. 

it I 
(Formerly United Technology Corporation) (An equal opportunity Employer) 
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Engineering is Losing ut 

We think it's about time someone did some serious thinking abovt the effect our Institute's 
high dropout rate is having on this campus and in the engineering profession. 

Our concern is not that the dropout rate is adding to the over-all shortage of engineers so 
much as the fact that our dropout rate is discouraging many potentially good students from 
entering engineering and science. We feel that something is definitely wrong when a student 
can meet the I.T. entrance requirements (among the highest on campus) and yet if he later 
finds that engineering and science are not his strong points and he drops from I.T. with poor 
grades, few other colleges are willing to admit him. You ask why? We think COMPETITION 
is the cause. 

But we don't mean competition among the students. We mean competition from colleges. 
Absurd, you say? Well ... 

Suppose you are the dean of a college on this University of .Minnesota campus. You are 
naturally quite proud of the fine national reputation your college enjoys in both academic and 
community circles. However, some feel your prestige is being challenged. Oddly enough it 
isn't because you are losing some of your faculty or you haven't had sufficient operating funds, 
but rather some feel because you are admitting students who have either dropped out of or 
been dropped from I.T. 

You become concerned, and rightly so. Why should your college be known as a haven 
for I.T. dropouts, you may have questioned to yourself? After all, your standards are as high, 
if not higher, than those of I.T. The only real difference between your college and I.T. is 
that the students you educate have different interests andjor objectives than those students in 
I.T.-not that your students are in any way inferior in ability. So you naturally do what 
other deans have done and set a policy that if a student can't make it in I.T. then you don't 
want him either. 

It is not uncommon to hear a graduating I.T. senior say that he isn't sure what type of 
work he wants to do. Often he isn't sure whether the curriculum he has just completed is the 
one he would pursue if he had it to do all over again. 

It should, therefore, be reasonable to assume that perhaps not all entering freshmen 
either know exactly what they want to do or what they want to study. This is no disgrace and 
it should be no disgrace for a student to give something a try (our parents insisted on this). 
What is a disgrace, however, is that his I.T. record is there to haunt him wherever he goes and 
other colleges refuse to recognize that this person may have exceptional abilities in many 
areas other than engineering. 

Couple a new student's understandable indecision on just what he wants to study with 
his fear that a failure at engineering work will make it rough for him to enter other colleges 
and the only sensible answer we find is that many top students desperately needed in the 
engineering and science professions are being overlooked. 

Therefore, we feel a new policy is needed which will allow any qualified student to take 
an I.T. curriculum for 2 or 3 quarters on a trial basis if he wishes with NO penalty of poor 
grades to keep him from pursuing other education if after this trial he finds that engineering 
and science are really not what he is looking for. FWT 
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Put Metal Only Where It Is Needed 
The deep recess at the base of this automotive transmis
sion gear was formerly machined out. Now manufactured 
of pearlitic Malleable, the recess is created as the part is 
cast. This eliminates buying unnecessary metal ... and 
reduces machining time and cost. 

Put High Strength etal Only ou 
alleable Castin s 

Casting is the most direct method of forming metal parts. Of 
all castable metals, Malleable iron provides the greatest strength 
per dollar. Malleable also combines excellent machinability, 
ductility, fatigue resistance, design versatility, low start-up 
cost, and low production cost. Available in tensile strengths 
up to 120,000 p.s.i., Malleable castings offer the designer a 
wealth of opportunities to improve quality and trim costs. 

Send for this 16 page Malleable Engineering 
Data File. You will find this informative 
brochure is an excellent reference piece. 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING • CLEVELAND 14, OHIO 
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Instant portable power ..... any time, any place 

In this battery-sparked new world of portable convenience, hand tools are driven by their own re
chargeable batteries . . . toys perform their tricks by remote control . . . a hearing aid with its 
button-size power cell can be slipped into the ear ... cordless radios and television sets are lively 
companions in the home or outdoors ... missiles and satellites are guided through the vastness of 
space. ~ Developments like these have brought more than 350 types of EvEREADY batteries into 
use today, 73 years after Union Carbide produced the first commercial dry cell. Ever-longer service 
life and smaller size with power to spare are opening the way for batteries, such as the new alkaline 
cells, to serve hundreds of new uses. ~ For the future, along with their research in batteries, the 
people of Union Carbide are working on new and unusual power systems, including fuel cells. 
And this is only one of the many fields in which they are active in meeting the growing 
needs of tomorrow's world. 

A HAND IN THINGS TO COME 

LooK for these other famous Union Carbide consumer products
LINDE Stars, PRESTONE anti-freeze and car care products, "6-12" Insect Repellent, DYNEL textile fibers. 

Union CarbideCorporation,270ParkAvenue,New York 17,N. Y. In Canada: Union Carbide Canada Limited, Toronto. 
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.by THOMAS W. LEZNIAK, Physics '64 

I n the near future, the National Aeronautics and Space 
Administration will launch a satellite dubbed EGO, 

froih pad 12 of the Atlantic Missile Range. EGO stands 
fm~-J"Eccentric Orbiting Geophysical Observatory," and 
is,Yone of two satellites to be launched in a program 
designed to develop a standardized satellite which is 
designed such that many experiments may be placed on 
it, and each experiment may be altered or removed with
out affecting the basic design of the satellite or dis
turbing the other experiments. In this sense, the satellite 
is more or less a "streetcar" on which experiments of 
all types may hitch a ride into space. 

The EGO satellite, as the name implies, will have a 
very eccentric orbit; it will have a perigee of 150 nau
tical miles and an apogee of 60,000 nautical miles ( ~i 
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Tom Lezniak is a senior in physicS; who is studying 
on a General Motors scholarship. He is from Minne
apolis and graduated from Edison high school. Tom 
is a member of Tau Beta Pi and his hobbies are pho
tography, target shooting, and bowling. 
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the distance to the moon). The plane of the orbit will 
be at a 31 o angle to the equatorial plane. 

The second satellite which will be launched in this 
program is called POGO (Polar Orbiting Geophysical 
Observatory). The orbit will be considerably less eccen
tric than that of EGO. The POGO orbit will have a 
perigee of 150 nautical miles and an apogee of 500 
nautical miles. The plane of the orbit will be at an angle 
of 90° to the equatorial plane. This satellite will be 
launched from the Pacific Missile Range some time after 
the EGO satellite, and the satellite body will be essen
tially that of EGO, although the experiments attached 
may be different. Of course a prime purpose of both 
satellites will be to carry out scientific measurements in 
the vicinity of earth. 

Design of Satellite Body 
With this introduction to EGO and POGO, let us 

examine the design of the satellite body itself. The 
satellite body is a rectangular aluminum enclosure with 
many long and short booms which are extended from 
the satellite once it achieves orbit (Figure 1). On the 
ends of these booms are additional experimental pack
ages and experiments which must be isolated frmn the 
satellite body to operate properly. Inside the body 
of the satellite proper, experiments and satellite sub
systems are mounted on easily-removed panels. Lou
vered side panels are provided for mounting of com
ponents which dissipate considerable power. Extending 
from two opposite sides of the satellite are two large 
panels called the solar array, on which are mounted 
solar cells. These convert sunlight to electrical energy 
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which is stored in storage batteries and used to power 
the satellite. 

The EGO has a definite orientation at all times while 
it circles the earth. The bottom of the satellite is 
always oriented toward the earth, while the solar array 
is oriented such that it faces the sun. A smaller experi
mental package on the satellite called the "orbital plane 
experimental package ( OPEP)" is oriented such that 
the experiments always face in the forward direction 
in the orbital plane. 

The satellite will be launched by a rocket composed 
of an Atlas booster and an Agena B second stage 
vehicle. It is mounted on the second stage in a folded 
configuration with a nose cone shroud placed over it. 
After launching the shroud is discarded, and still later 
the, satellite separates from the Agena B stage. After 
this separation, the various booms and the solar array 
are extended outward from their formerly folded con
figuration, and the satellite is operational. The equip
ment is designed to have a working lifetime of at least 
twelve months. 

Nineteen Experiments To Ride 
Nineteen experimental packages are mounted on EGO, 

and they will investigate a variety of phenomena. Among 
other things, the satellite will measure properties of 
solar plasma, certain characteristics of cosmic rays, 
types of positive ions present in space, etc. A particu
lar experimental package, designated Experiment Num
ber 9, consists of an electron spectrometer and an ioniza
tion chamber. This is the experimental package being 
developed by the IT Physics Department under the 
direction of Dr. J. R. Winckler. 

The work on the package is being carried out in 
room SB-2 of the Physics building. Sharad Kane, a 
graduate student, is developing the ionization chamber 
as part of his Ph.D. research work, while another grad
uate student, Karl Pfitzer, is doing the research work 
associated with the electron spectrometer. Also work
ing on the experiments is Dr. F.' Roger Arnoldy, re
search associate in physics, who has designed experi-

Figure l. Above is an artist's conception of the EGO 
satellite in orbit with some of its nineteen experiments 
aboard. 
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Figure 2. Shown are the basic components of the elec
tronic spectrometer part of the "package." 

ments for several previous satellites and space shots. 
Most of the electronic engineering for these experiments 
has been done by the personnel of the School of Physics 
Electronics Shop under the direction of Robert Howard. 

The main function of the electron spectrometer is to 
measure the electron energy spectrum ( and the time 
variations of it) of the trapped Van Allen radiation 
surrounding the earth. The spectrometer will measure 
the number of electrons having energies in each of the 
following intervals: 50-120 kev, 120-290 kev, 290-690 
kev, 690-1660 kev, and 1660-4000 kev. ( 1 kev = 1000 
electron volts.) 

Theory of Electron Spectrometer 

The basic theory of operation of the electron spec
trometer is relatively simple. It rests on the fact that 
charged particles passing through a magnetic field 
have a force exerted on them which is proportional to 
the velocity of the particle and the field strength. Con
sider the diagram illustrating the electron spectrometer 
(Figure 2). The electrons enter the magnetic field at a 
fixed point and in a fixed direction (the beam collima
tor is stationary) and the point at which they are de
tected (the plastic scintillator) is also fixed. Hence 
the radius of curvature which will allow a particle to 
enter the field and strike the detector has a constant 
value. The mass of the electron and its charge are also 
constants, and hence, if we allow the . field strength 
to be the independent variable, the kinetic energy 
of the electrons being detected will be the dependent 
variable. In other words, we may vary the field strength 
so as to allow only electrons of a certain energy to be 
detected. This is the principle of operation of the elec
tron spectrometer. Actually relativistic corrections must 
be made here. The rest mass energy of the electron is 0.5 
Mev ( 500 kev), and hence the velocities of the electrons 
being studied are of a large enough magnitude such that 
the electron mass is not a constant, but a function of the 
energy of the electron. 

The detector is a scintillation counter which operates 
in the following manner. An energetic electron strikes 
the plastic scintillator and comes to rest within it. This 
produces a burst of light in the scintillator whose in
tensity is proportional to the total energy of the elec
tron. A photomultiplier tube is attached to the scintil
lator and it converts the light signal into an electrical 
signal ( and also amplifies the original electrical signal 
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by a factor of about 10n) whose size is proportional to 
the energy of the electron. These pulses are then sent 
to a pulse height analyzer and are recorded in a scaling 
circuit. (The pulse height analyzer admits only those 
pulses which correspond to those electron energies be
ing measured, and discriminates against other pulses 
caused by background radiation.) 

Detector Aided by Magnet 
The magnet operates in a manner such that the field 

intensity increases from 25 gauss to 5000 gauss within 
a period of 5 X 10-2 seconds. This allows a detection 
of particles whose energies form a continuous band 
from 50 kev to 4000 kev, and the pulse height analyzer 
is synchronized with the magnet to record energy pulses 
in the five previously mentioned intervals as the field 
sweeps and allows particles of these various energies 
to reach the detector. 

The electron spectrometer is well shielded, such that 
only electrons entering through the collimating slits 
reach the detector to prevent particles which have not 
passed through the analyzing magnet from reaching the 
crystal-the crystal is shielded by 5 gmjcm2 of lead and 
lead glass. As previously mentioned, the pulse height 
analyzer discriminates against the pulses caused by ran
dom energy background radiation, and helps to keep 
the background rate extremely low. 

The purpose of the ion chamber is to monitor cosmic 
radiation and thereby allow study of its relation to 
the solar cycle; the ion chamber will also monitor the 
trapped radiation surrounding the earth. 

Ionization Chamber 
The ion chamber operates on the following principle. 

Energetic particles, gamma rays, and X-rays produce 
ionization along their paths as they pass through a gas. 
That is, they produce electron-positive gas ion pairs. 
Now in general, most of these electron-ion pairs will 
1·ecombine to reform neutral gas atoms. But if an elec
tric field exists in the gas when the ionization is pro
duced, there will be a force on the electrons causing them 
to drift in one direction, while an oppositely directed 
force is exerted on the positive gas ions, causing them 
to drift in the other direction. 

Consider now an "ionization chamber" constructed in 
the manner illustrated (Figure 3). Argon gas at 40 
lbs/in2 absolute is contained in an aluminum sphere. 
A rod, insulated from the sphere, is located along an 
axis through the center of the sphere. The sphere wall 
is maintained at a voltage of -400 volts with respect to 
the center rod, thus producing an electric field in the 
gas. When an ionizing photon or particle passes through 
the argon, it forms electron-ion pairs. The positive gas 
ions are attracted to the outer ball, while the electrons 
drift toward, and are collected on, the center rod. These 
electrons then form a small current, whose size is related 
to the amount of ionization produced, and hence the in
tensity of the ionizing radiation passing through the 
chamber. The rod is connected to an electrometer am
plifier (with 100% feedback and a gain of 1) and the il
lustrated capacitor arrangement. In essence what one 
observes as the output is the voltage developed on the 
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Figure 3. Shown above is a simple ion chamber of 
the type to be flown on the EGO satellite. 

capacitor by the accumulation of charge caused by the 
ion chamber current. Now the relation between charge, 
q, and the voltage, v, observed across a capacitor is 

v = q/C 

where C is the capacitance. Differentiating both sides 
with respect to time, one observes 

or 
dv/dt 

dvjdt 

( 1/C)dq/dt 

( 1/C) I 

where I is the current charging the capacitor. Hence 
the slope of the voltage vs. time curve is proportional 
to the ionization current and hence is indicative of the 
radiation intensity. 

Now the role of the switching relay ( R) is that each 
time the voltage across the capacitor reaches 5 volts, 
the relay closes, discharges the capacitor, and the volt
age returns essentially to zero. It then begins again to 
climb to 5 volts and the operation repeats itself. The 
resulting output is a periodic ramp function whose 
period is inversely related to the radiation intensity. The 
relay has a maximum reset rate of 100 resets/second, 
and when this rate is reached, switch S will close and 
increase the capacitance of the circuit. It will then be 
necessary for larger ionization currents (and hence 
larger radiation intensities) to produce a ramp function 
of the same slope as was previously observed with the 
lower capacitance. In other words, the sensitivity of 
the apparatus has been decreased, allowing the measure
ment of higher radiation intensities, and the maximum 
rate of operation of relay R is not exceeded. 

Data Gathered in Digits 

The data is acquired in digital form by means of elec
tronic circuitry. In order to have an elementary under
standing of the data system, let us first investigate very 
simply how information in general is stored or gathered 
in an electronic circuit. The circuitry consists of a num
ber of circuits, each of which is capable of being in 
either of two states: either the circuit is turned on or it 
is turned off. The on state indicates a "yes" response, 
the off state indicates a "no" response, and these re
sponses may be in answer to any particular aspect of 
the data which has only two possible responses. 
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For a moment, consider the binary system of counting. 
Every number in our system of counting by "tens" may 
be represented as a sum of various powers of 2. For 
instance, the number 1 in the tens system is equivalent 
to 2°. The number 2 is equivalent to 21 , and 3 is 
equivalent to 21 + 211

• Now let's arrange the powers of 2 
in a row (Figure 4), and let us adopt the following con
vention: if a certain power of 2, say 2~, is present in the 
binary sum which represents a certain number, Q, in the 
tens system, we will place the symbol "1" in the Nth 
place of an ordered set of places representing the in
dividual powers of 2. If the Nth power of 2 is not 
present in the sum we will then indicate this by the 
symbol "0" in the Nth place. Thus the binary number 
for Q = 5 is 

....... 0000101 
or simply 

101 

The first symbol on the right, 1, indicates that 2° is 
present in the sum representing Q. The 0 in the second 
place from the right indicates that 21 is not present in 
the sum. Similarly the 1 in the third place from the right 
indicates that 22 is present in the sum. And since there 
are no more symbols, there are no higher powers of two 
in the sum. Hence we have the sum, S, is 

s = 22 + 2° = 4 + 1 = 5 

and thus S is just Q, which we would expect. Thus it 
is possible to represent any number by a series of yes
no responses which constitute a binary series. 

Nine Electronic Circuits 
Now consider a series of nine electronic circuits ar

ranged in an ordered manner in a row, each of which is 
capable of a yes-no response. The series can be used to 
indicate a binary number. The circuit is capable of rep
resenting any number from 1 to 1023. Each individual 
circuit capable of a yes-no response is capable of storing 
one "bif' of information, and an ordered set of nine bits 
is said to constitute a "word." 

The data are gathered over a given time interval, dur
ing which the pertinent electrical impulses are received 
by these binary circuits and "counted" by them. At the 

Fig. 4. This closeup of the ion chamber show's the 
metal sphere and countless subminiature electronic com
ponents. 
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end of the sampling interval, a final binary number is 
recorded in each word, and it represents the raw data 
(e.g. a binary number may represent the number of 
ramps occuring in the time interval). These binary num
bers are then either shifted out of the circuits and stored 
on magnetic tape for later transmission to earth, or they 
are transmitted immediately. A second time sampling 
interval is then started, and more data are gathered. 

For the ion chamber (Figure 4), four words are avail
able for data collection. The information stored in the 
first word is the number of times the relay R resets in 
the time interval. The first four bits of the second word 
are used to indicate the height of the ramp function at 
the end of the time interval. (The total pulse height of 
five volts is divided into sixteen levels, and the level 
which has been attained by the end of the interval is 
recorded.) The fifth bit of the second word is used to 
indicate whether one or both of the capacitors are in 
electrical connection with the circuit (i.e., it indicates 
the sensitivity of the ion chamber circuit). The last 
four bits of the second word and all nine bits of the third 
word are used to record the time between the relay 
resets in the time interval. (This is recorded in fiftieths 
of a second.) The data contained in the last word is 
similar to that contained in the first four bits of the 
second word, only the peak is divided into many more 
levels and finer resolution of the ramp height at the end 
of the interval is obtained. 

The electron spectrometer has five words of informa
tion available, each word again consisting of nine bits. 
Each word records the number of detections of a 
particle in one of the five specific energy ranges as the 
magnet field strength is varied. This data is stored and 
transmitted in a manner similar to that described for the 
ion chamber. I] 

2ND TREASURE FOUND -

by LARRY J. NIMMERFROH, EE '67 

Sorry, treasure hunters, but the treasure has been 
found. One of your number, William R. Rowley by 
name, turned in the treasure Friday, February 22. 

Bill is an IT Sophomore from Owatonna, residing in 
Frontier Hall. Bill came in Tuesday to pick up his check 
for $10.45 ( $9.50 left of the prize money and $.95 IT 
bonus). 

The treasure was hidden in a pine tree at the south
east corner of the Physics building. Bill sat down Friday 
with the copies of the Loc relevant to the Treasure 
Hunt and figured that the treasure must be on the 
Church Street side of the Physics Building, in or under 
a tree. 

Due to the lack of time and space because of the 
Humor Edition, THE Loc will not sponsor another 
Treasure Hunt this year. Those of you who would like 
to see the Treasure Hunt return next year may indicate 
xour desire by stopping in at the Loc office and telling 
us so. 

11 



Piping. It is industry's "circulatory system" ••• the con
veyor of steam, oil, acids, the water you drink, everything 
that flows. 

Piping can be quite simple. Or enormously complex. 
Corrosion, pressure, or temperature, for example, can 
present engineering challenges of the first order. 

That's why industry so often turns to Grinnell when 
piping is involved. 

Grinnell is piping ... piping that ranges from systems 
engineered for pure food processing, to power plant 
piping, to sprinkler systems for fire protection in schools; 
hospitals, factories, buildings of all kinds. 

il 
li!il 

I 
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Grinnell. offers industry (1) the engineering (from 
basic metallurgy to piping systems design and prefabri
cation), ( 2) the production facilities (eight large plants 
in the U.S. and Canada), (3) the product line (every
thing in piping), ( 4) the experience (over 100 years of 
leadership in · the ·field) to solve the toughest piping 
problems. 

Worth remembering - against the day you may have 
piping problems to solve. And worth investigating now 
if you're looking for the unusual in an engineering, or 
sales engineering, career! Write Grinnell Company, Inc., 
277 West Exchange Street, Providence 1, Rhode Island. 

WHENEVER PIPING IS INVOLVED 

Grinnell Company, Inc., Providence, R. t Warehouses and distributors coast to coast. Representatives throughout the Free World. 
pipe and tube fittings • welding fittings • engineered pipe hangers and supports .. Thermolier unit heaters .. valves 
Grinnell-Saunders diaphragm valves • prefabricated piping .. plumbing and heating specialties .. industrial supplies 
water works supplies Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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Variety: the spice of life 

at American Oil 

"When I was first interviewed by American Oil 
representatives I was told I'd be given a free 
hand in guiding a wide variety of projects. This 
promise has certainly been kept!" 

Jim Koller, 25 years old, came to American 
Oil right out of the University of Wisconsin 
where he earned his Bachelor of Science degree 
in Chemical Engineering. An Evans Scholar at 
Wisconsin, Jim describes his job at American Oil 
this way: "I work on basic chemical engineering 
problems, specializing in reactor design and 
process development problems. Before a process 
can go commercial, it must be tested in pilot 
plants. That's where I come in." Jim wants to 
stay in the technical research area, and plans 
to enroll in the Illinois Institute of Technology 
night school for courses in advanced mathematics. 

The fact that many gifted and earnest young 
men like Jim Koller are finding challenging careers 
at American Oil could have special meaning for 
you. American Oil offers a wide range of new 
research opportunities for: Chemists-analytical, 
electrochemical, inorganic, physical, polymer, 
organic, and agricultural; Engineers-chemical, 
mechanical, metallurgical, and plastics; Masters 
in Business Administration with an engineering 
(preferably chemical) or science background; 
Mathematicians; Physicists. 

For complete information about interesting 
careers in the Research and Development Depart
ment, write: D. G. Schroeter, American Oil 
Company, P.O. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics ~ Organic ions under electron 
impact ~ Radiation-induced reactions ~ Physiochemical nature of 
catalysts ~ Fuel cells ~ Novel separations by gas chromatography ~ 
Application of computers to complex technical problems ~ Synthesis 
and potential applications for aromatic acids ~ Combustion phenomena 
~ Solid propellants for use with missiles ~ Design and economics: 
new uses for present products, new products, new processes ~ Cor
rosion mechanisms ~ Development of new types of surface coatings. 

STANDARD 0111.. DIVISION 
AMERICAN OIL COMPANY 
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Research is developing 
for the Space Traveler a 

I 

by CHARLES H. SWANSON, ChE, '64 

0. DOUGLAS WANGENSTEEN, ChE, '65 

E VER SINCE man began to explore the world around 
him, he has been faced with the problem of adapt

ing his surroundings for his survival. As long as man 
has remained near the surface of the earth, adaptation 
of his surroundings posed no great problem, for he 
needed only to take advantage of the natural adaptabil
ity of his own body. As he wandered farther afield, 
however, man found it necessary to take with him cer
tain "critical" elements of his natural environment, such 
as food, water, and perhaps protective clothing or the 
like. Only under extreme situations has he found it 
necessary to provide himself with the basic essential air 
to breathe. 

In the course of time, men have developed several 
successful ways of taking with them, even on the most 
inordinate adventures, a "duplicate" environment com
posed of those elements which they have found to he 
truly essential for existence. 

Man Needs His Environment 

As man prepares to venture away from the surface of 
the earth and into the void beyond the atmosphere, he 
faces the ultimate problem of survival-for nowhere, once 
he is away from the earth, can he depend upon finding 
an environment nearly as well suited for him as the one 
he left. Moreover, he will be unable to return after a 
short time as he has been doing on all his lesser expedi
tions. He will be faced, then, with the problem of pro
viding himself vilith not only food and water, but all of 
his environment, not for short periods like hours or days, 
but for what will develop into periods of weeks, months, 
or years. 

An attempt to solve this problem is one of several 
projects currently being investigated by researchers in 
the bioengineering laboratory of the Department of 
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Chemical Engineering here at the University of Minne
sota. Profs. H. M. Tsuchiya, A. G. Fredrickson, and A. 
H. Brown and their students are conducting just one of 
several similar investigations being undertaken around 
the country and financed primarily by the National Aero
nautics and Space Administration. The ultimate aim of 
the project is to provide the future space explorer with 
a suitable and comfortable environment in which to live 
and perform well during his stay in space or on another 
solar body. 

Two critical elements of any life support system are 
units for the supply of oxygen and the removal of carbon 
dioxide in the artificial atmosphere. Such a system must 
be reliable, operate under low power, be lightweight, 
and occupy a small volume in the vehicle or room. Sci
entists feel that one of the methods of accomplishing 
these two functions would be to make use of the photo
synthetic process in green plants, especially unicellular 
algae. In this complex process, green plants, making use 
of chlorophyll, absorb carbon dioxide from their sur
roundings and in turn liberate oxygen as the end prod
uct of the photosynthetic cycle. Recent studies have 
shown that it is indeed possible for an isolated culture 
of algae to support the life of an animal in a closed 

ABOUT THE AUTHORS 

Charles Swanson, 4th year chemical engineering 
student, is a member of Tau Beta Pi and Alpha Tau 
Omega. A Minneapolitan, he spends most of his time 
studying, only occasionally getting in a little time for 
golf and bowling. 

Co-author 0. Douglas Wangensteen is also a chem
ical engineering student in his 3rd year. Doug grad
uated from Sibley High School and res.ides in St. 
Paul. Doug is a member of AIChE and likes to play 
bridge or read in his spare time. 
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environment for considerably long periods of time. The 
relationship between animal and algae under such cir
cumstances is described as a closed ecological system and 
is depicted in Figure 1. 

Algae System More Reliable 
From an engineering standpoint, the development of 

a closed environment revolving around algae and man 
may be more feasible than present methods of achieving 
the same purpose. Currently, the space explorer is out
fitted with containers of oxygen and food, and his vehicle 
or suit must have some mechanical arrangements to 
remove the carbon dioxide and other undesirable meta
bolic products which will accumulate in his atmosphere. 
With each of the two separate operations, oxygen supply 
and carbon dioxide removal, there are involved several 
mechanical factors, which are not only subject to failure, 
but are constantly in need of repair if they are to be 
kept in top condition. 

An algal gas exchanger, on the other hand, combines 
the two separate processes into a single operation, and 
promises to replace much of the mechanical apparatus 
of the present system. Algae also adds to the system a 
factor of intrinsic reliability which is of utmost impor
tance for operation in space, where any breakdown of 
equipment would be intolerable. 

The proper maintenance of the algae culture in order 
to achieve optimum oxygen production rates does not 
appear to be difficult. The temperature requirement of 
the algae can be readily met by the same mechanism 
which air-conditions the vehicle or room itself. The gen
eral (<diet" of the algae consists only of inorganic salts, 
trace microelements, and urea, a waste product of the 
metabolism of animals. The illumination of the culture 
can be accomplished in several ways, the most efficient 
depending upon the system itself. One can conclude, 
then, that an algal gas exchanger could not replace all 
the mechanical equipment but might bring to a mini-

1 

Figure !-Schematic drawing showing the Taylor vor
tices which enable algae to utilize the flashing light pat
tern for an increase in oxygen production. 
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mum the number of items needing constant repair and 
which are subject to failure. 

Before an algal gas exchanger can become operational 
in a closed environment, it remains, then, that the fol
lowing problems be met: 

0 A set of conditions must be found under which algae 
will photosynthesize at an optimum rate, considering 
such variables as gas input, media composition, light 
intensity, and power requirements of the necessary 
machinery. 

0 A mechanical method must be found to introduce 
carbon dioxide gas to the algae and supply the algae
produced oxygen to the hostile-environment traveler so 
that the entire atmosphere of the environment will be 
restored at a maximum rate. 

0 An answer to the question, (<do algae metabolize and 
photosynthesize in space in the same manner as they do 
at ground conditions?" 

Flashing Light Pattern Best 
The first of the above problems studied was optimiz

ing the power requirements of the algal gas exchanger. 
Power is required for the gas exchanger for both agita
tion and illumination of the algal culture. Earlier studies 
had shown that the rate of photosynthesis in flashing 
light is comparable to that achieved under continuous 
illumination. This is because only the initial reaction in 
photosynthesis requires radiant energy. All succeeding 
reactions can be completed in the absence of light. An 
apparatus was designed to make use of this phenomenon 
by subjecting the algae to alternate periods of light and 
darkness, of the order of a few milliseconds. The culture 
was maintained in the annular space between a station
ary outer cylinder and a rotating inner cylinder. Above 
a certain critical rotational speed a regular secondary 
motion, Taylor vortices, produced the desired flashing 
light patterns (Figure 1). In a dense culture, with light 
from an external source, an algal cell, while traversing a 
typical streamline, would be subjected to light near the 
outer cylinder and darkness near the inner cylinder. 

Preliminary results from this apparatus have shown 
that an algal suspension subjected to controlled flashing 
light patterns shows an increase in oxygen production of 
100% as compared to a completely randomly stirred cul
ture. It was also found, however, that the greatest rate 
of oxygen production did not necessarily represent the 
optimum rate, considering total power requirements of 
the apparatus. 

All experimental runs on the above apparatus were 
done on a batchwise basis. In a closed ecological sys
tem, however, it would be necessary that the gas ex
changer be run on a continuous, steady-state basis. \iVith 
this in mind, another phase of the project is to develop 
a continuous algal propagator. The aims of such a prop
agator would be to determine optimum media compo
sition as well as gas input rate. 

In contrast to the previously mentioned apparatus, "col
umns" which contain algae, also contain an internal illu
mination source consisting of a simple vertical fluorescent 
light. Constant agitation is maintained in the propagator 
by recirculating the culture through an external pump 
drawing from the top and leading to the bottom of the 
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column. The media is fed into the top of the column 
at a constant rate by a positive displacement pump and 
the overflow culture is collected. The carbon dioxide is 
introduced into the culture through a venturi located in 
the recirculation line immediately upstream of the pump. 
The product gasses are vented to the atmosphere. 

Gas Flow As Yet Undetermined 
Since this apparatus is still in a developmental stage, 

no data has as yet been obtained. However, from these 
studies it is hoped to determine the optimum media 
and gas flow rates necessary to produce and maintain 
high density algal cultures as determined by cell con
centrations in the overflow. 

In order for the algal cells to utilize the input carbon 
dioxide most efficiently, it must be well dispersed in the 
culture. The mass transfer rate must be high from gas 
to liquid phase. A third phase of this project has shown 
that a method possibly more efficient and economical 
than conventional methods may be achieved. Gas-liquid 
contacting by means of a venturi has been found to be 
highly efficient for two reasons. First, at high liquid 
rates the pressure drop across the throat of the ventt-lri 
is high enough to draw the carbon dioxide into the sys
tem without the use of a compressor, thus greately reduc
ing power requirements. Second, high shear rates at the 
throat of the venturi produce a very fine dispersion of gas 
bubbles. 

In order to develop an algal gas exchanger with max
imum efficiency, a new apparatus is presently being con
structed combining all the features previously discussed. 
It will be a continuous, steady state propagator employ
ing Taylor vortex motion to produce flashing light pat
terns on cells of the culture. The venturi gas contractor 
will also be employed. From studies with this apparatus 
an over-all optimization of the process can possibly be 
achieved. 

Equally as important as the optimization of the photo
synthetic process is the knowledge of any effects that 
the nonterrestrial environment will have on the algae. 
Two problems of immediate concern are the increase in 
cosmic radiation encountered beyond our atmosphere 
and the decrease in gravity to nearly weightless condi
tions. It necessarily follows that still another phase of 
the project would involve assessing these effects. 

Radiation Effects 
A study was made of the effects of intense radiation 

on algae using the facilities of the gamma-irradiation 
laboratory of the Chemical Engineering Department. 
Algae in buffered solution were subjected to varying 
doses of radiation, then transferred to a nutrient media 
and allmved to grow. The resulting colonies were com
pared with non-irradiated controls as to percent survival 
and mutation rate. From these studies, tolerance levels 
have been found which could provide a basis for deter
mining the amount of radiation protection that the algal 
cultures will need. 

On the other hand, the effects of a weightless environ
ment are much more difficult to study. In order to deter
mine any long-term effects of weightlessness, it has been 
proposed that algal cultures be sent aloft in a space 
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vehicle for several weeks. 
Miniature algal reactors are currently being perfected. 

They consist of an algal suspension chamber, a light 
source, and an electrode to measure oxygen concentra
tion in the culture. The culture will be exposed to 
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Figure 2. Shown above i's a prototype of a reactor 

which will soon be tested in space. 

approximately a 5 minute period of light, during which 
time the algae will photosynthesize, building up the 
dissolved oxygen concentration in the suspension. \iVhen 
the oxygen concentration reaches an upper critical level, 
the light is shut off and the algae allowed to respire, 
thereby consuming oxygen. vVhen a lower critical level, 
is reached, the light is then turned on and the cycle is 
repeated. J\1easurements made on orbiting algal cultures 
\vill then be compared with measurements made on shn
ilar cultures at ground conditions. These studies should 
show any metabolic changes occurring in an extrater
restrial environment. 

It is hoped that this project will lead to the design of 
an operational algal gas exchanger suitable for use in 
future space exploration, or equally important, for use 
in under-sea vehicles. The studies discussed above, 
however, do not encompass the entire problem and, 
therefore, more basic studies are also being conducted 
in this laboratory. Although they do not directly concern 
an operational photosynthetic gas exchanger, their im
plications are of basic importance. These include studies 
of algal coagulation, effect of surfactants on photosyn
thetic rates, transport across cell membranes, population 
dynamics, and exobiological phenomena. 

It is through these and other similar projects that man 
will eventually be able to conquer the ultimate problem 
of survival in outer space. I] 
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Electronic Engineers.; Physicists, Mathematician$, BS-MS·Phd 

Virtually· all of the advanced 
technical disciplines involved 
in large electronic system complexes are embraced in 
the R&D programs at the 17-laboratory organization 
at Sylvania Electronic Systems. Study the chart below 
to see if your chosen field of endeavor is listed. 

APPLIED EASTERN CENTRAL WESTERN 
RESEARCH OPERATION OPERATION OPERATION 

LABORATORY Laboratories Williamsville, Mountain View, 
Waltham, at Waltham, New York California 

Massachusetts Massachusetts Advanced Electronic 
Central Research and Communications Defense Lab; 

Facility for Needham, Systems Reconnaissance 
Entire Division Massachusetts Laboratories Systems Lab 

Advanced Systems Planning. • • 
Advanced Prased Array 

Antenna Systems • • 
Aerospace Systems Research 

& Development • • • • 
Airborne Instrumentation • • • 
Antenna Research & Development • • • 
Command & Control Systems • • 
Communication Techniques Re-

search & Systems. Development • • • 
Data Processing & 

Display Systems R&D • • • 
ECM & ECCM Techniques • • • 
Electronic Tactical Warfare 

Systems • 
Information Handling Systems • • 
Intelligence & 

Reconnaissance Systems • • 
IR Sensor Techniques • • • 
Microwave Research 

& Development • • 
Microelectronics Research • • 
Navigation Techniques • • • Operations Research • • • 
Optical Data Sensing Systems • • 

I 

---
Radio & Radar Research • • • Reliability • • • 
Speech & Character 

Recognition Research • 
Solid State Device& • • Simulator Systems • • • Systems Integration Techniques • • UHF-VHF Circuit & 

Component Design • • • 

I 

Now consider the opportunity for personal growth offered by our 
parallel advancement plan. Here, you can pursue your career as an 
Engineering Specialist, choose Technical Management or go into 
Program/Project Management. In all cases, the rewards and ad· 
vancement opportunities are equal. 

For further information, <'ontact your College Placement Director 
or write to Mr. Robert T. Morton. 

Sylvania Electronic Systems is a major division of Sylvania 
Electric Products Inc., and provides over-aU systems engineering 
and management on major government projects for the parent com· 
pa~y. General Telephone & Electronics. 

MINNESOTA TECHNOLOG 

40 Sylvan Road -Waltham 54, Massachusetts 

AN EQUAL OPPORTUNITY EMPLOYER U. S. Citizf'nship required 
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THESE GRADUATES THRIVE ON CREATIVE CHALLENGES ... T 'RE 

SALES ENGINEERING 
R. J. Hummer 

DEVELOPMENT ENGINEERING 
J. H. Trumble 

University of Toledo-BSEE-1961 University of Dayton-BSEE-1960 

PROJECT MANAGEMENT 
R. J. Hayes 
Indiana Tech-BSME-1956 

C. W. Ludvigsen, Manager-Systems Sales, 
tells how creative graduates contribute to 
pioneering, automation developments. 

Now, to meet the pressing challenge 
of industrial automation, Cutler
Hammer has formed a number of 
automation project teams. 

These teams combine the techni
cal and manufacturing talents of 
versatile, seasoned specialists and 
you, creative-minded engineering 
and business graduates. 

Their primary job: to make sure 
that a customer's automation in
vestment pays an adequate return. 

How they work 
How do they meet this challenge? 
By working with customer engineers 
and consultants to isolate cost 
problems in industrial process, 

manufacturing, and warehousing 
operations. Then, by applying their 
individual talents and creative 
ingenuity to develop, design, build, 
and install practical automation 
systems that will insure good return 
on investment. 

Where they work 
Automation teams work together 
in a Milwaukee-based, modern, 
500,000 square foot plant specifi
cally designed to house every 
activity involved in the evolution 
of a complex system ... in a creative 
climate that is conducive to imagi
native planning and pioneering 
development. 

t re for; 

What they have 
done already 
This approach has paid off! Thoug~ 
industry has barely scratched th~ 
surface of the automation potential, 
our credentials already are quit~ 
impressive. , 

Profit-making automation sys· 
terns such as ... a bundle-handlin~ 
system for 30 major newspaper rna~ 
rooms ... a package-handling sys, 
tern for a prominent publisher .. l 
U.S. Post Office mail-handlin{ 
systems in 14 major cities ... pallet, 
handling systems ... more than ~ 
score of major steel-mill finishin~ 
lines ... automatic warehouse con 
trol systems ... and auto body-lin! 
handling systems are just a fev 
examples of our creative planninJ 
and developmental skill at work. 

What is your opportunity• 
What are the advantages to yot 
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ION PROBLEM SOL RS 

MANUFACTURING ENGINEERING 
R. H. Menzel 
Michigan Tech-BSME-1955 

as a young, creative-minded grad
uate? Short range, it's an exceptional 
opportunity-if you spark to the 
challenge of finding new solutions 
to tough manufacturing problems. 
An unusual opportunity to get 
deeply involved in problem solving 
right from the start! 
· Long range, being a key member 
::>f a Cutler-Hammer automation 
team is an excellent way to get the 
:iiversified experience ·SO essential 
GO continuing career development 
imd future advancement. It's parti
~ularly beneficial if you;ha ve 
ispirations to move into manage
!nent ranks. 

Want to know more? 
; 

~rite today to T.B. Jochem, Cutler
Hammer, Milwaukee, Wisconsin, 
'or complete information. And, plan 
:;o meet with our representative 
when he visits your campus soon. 

MINNESOTA TECHNOLOG 

CONTROL ENGINEERING 
L. Gall 
University of Illinois-BSEE-1960 

er 

WHAT'S NEW? ASK ... 

ANALYTICAL ACCOUNTING 
A. E. Morgan 
University of Wisconsin-BA-1960 

to te 

A CUTLER-HAMMER AUTO
MATION TEAM helped the 
WALL STREET JOURNAL solve 
major production and distribu
tion problems of a national 
newspaper by designing and 
building control systems for 
two new, highly automated 
printing plants. Controls per
mit the world's fastest presses 
to produce newspapers at the 
rate of 70,000 per hour. 

Cutler-Hammer is an equal 
opportunity employer. 

Cutler.Hammer Inc., Milwaukee, Wisconsin • Divisions: All; Thayer Scale • Subsidiaries: Uni-Bus, Inc.; Cutler
Hammer International, C.A. • Associates: Cutler-Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S.A. 
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I I I 
by JOHN E. REHFELD, ChE, '62 

ELL, it's all over but the shouting, almost! Prob
ably the question that is uppermost in the senior's 

mind is, "What is this career that I have been preparing 
for the last five ( ? ) years like?" "Is it like the typical 
problems I have been working on in MM28, EE131 and 
ChElOl, or is it the Utopia of advanced research proj
ects, droves of assistants and the private secretaries 
that the interviewers have been promising these last two 
months?" As a "seasoned young executive," of six 
months' experience, I will endeavor to pass on some of 
my observations from the "other side of the fence." 

However, before I talk about my job, I would like 
to relate some of the thoughts I had about the type 
of work I wanted to do, and correspondingly, why I 
chose to work for IBM. I feel I should do this for two 
reasons: first of all, my article would be entirely out 
of context without this sort of background, and secondly, 
I feel this decision that many of you are about to make is 
of the utmost importance and, hopefully, some of my 
afterthought can be your forethought. 

January 1962-fust Before Scheduling Interviews. I 
was fairly familiar with the opportunities in industry 
before I began interviewing because I had spent the 
last two summers working. The first summer I worked 
for Dow Chemical in their summer engineering program; 
the second summer I spent with P & G in their plant 
management summer program. However, I felt there 
was still a lot to learn, so fall quarter I attended every 
society meeting that dealt with interviewing and job 
choices, and also talked with people in industry at every 
opportunity I had. 

I finally decided that I wanted to work: for a company 
that met the following requirements: 

61 A good rate of growth. I did not want to wait for 
my supervisor to retire or die before there would be a 
position for me to move up to. 

e A well managed company. I wanted to feel that 
my talents were being efficiently used and recognized. 
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John Rehfeld, 1962 Chemical engineering graduate, 
is now in training as an IBM Systems Engineer in 
Boston, Mass. Last year John wrote the Technolog 
feature Up Front. He was, also president of AIChE, 
treasurer of Tech Commission and a member of Plumb 
Bob and the Ski Club. 

0 A large company. I personally felt as a general 
rule a larger company offered more opportunity to a 
beginning engineer. 

0 A company whose products were contributing some
thing to society. I wanted to feel that my professional 
training was in some way benefiting mankind. 

My choice of the type of work I wanted to do was 
slightly more difficult. I enjoyed working with people 
just as much as I liked technical work. I also preferred 
to follow a project from start to finish rather than spend 
all my time working on one isolated detail. After much 
investigation I finally decided that areas of production, 
product development and technical sales met these 
requirements. 

So, after this period of soul searching, I marched up 
to the interviewing office and scheduled interviews well 
in advance (as some of you no doubt have belatedly 
discovered is a good idea), with most of the "10 best 
managed" companies, plus a few others, for the job 
areas I mentioned above. "Dun's Review" lists the 
10 Best Managed Companies as: GM, IBM, du Pont, 
AT&T, Standard Oil (N.J.), 3M, GE, Eastman Kodak, 
P & G and Sears Roebuck. 

January to March-On-Campus Interviews. I inter
viewed IBM along with the ten or so other companies I 
signed up for. The position of Systems Engineer in the 
Data Processing Division seemed most attractive in the 
IBM interview. The job is a hard one to define in a 
few words, but briefly it can be described as falling 

John takes his turn teaching class for fellow IBM Sys
tems Engineers. 
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John is shown reviewing a customers present cos,t-ac
counting sy'stem with management. 

"somewhere between that of sales engineer and general 
management consultant." 

March-April: Plant Trips. Armed with the company 
literature in one hand and my ski boots in the other, 
I embarked upon my plant trips. The main things I 
looked for in these plant trips, besides confirming my 
original requirements, were: 

E» Job training and future. How much responsibility 
would I be given now? What would I be doing five 
years from now? 

e The type of people I would be working with. May
be some of their good, or bad, qualities would wear 
off on me. 

I always tried to get a chance to talk alone with a 
newly hired engineer. I found I got frank and enlight
ening opinions from many of them. 

The Important Decision 

Middle of April: The Day of Reckoning. After an
alyzing my job offers as objectively as I could, I finally 
decided to join IBM as a Data Processing Systems Engi
neer. Although their salary offer was not the highest, 
I chose the job for the following reasons: 

0 Its strong rate of growth and reputation for good 
management met my requirements. 

0 The job seemed to have just the right combination 
of dealing with people and technical challenge for which 
I was looking. 

e I also felt that there was an unlimited future in the 
application of computers, and that an engineering edu
cation coupl.ed with computer application training would 
be an ideal combination in this field. 

July 2: First Day of Job. My first day at IBM was 
like my first day at Dow Chemical and P & G, and I am 
sure the first day on any engineering job! I was intro
duced to the people I would be working with, and 
learned my way around the office. 

July to September: IBM School in Boston. Since I 
was of little value to IBM without any specific training 
in data processing or in the use of their equipment, 
the next thing I did was go off to the District Educa
tion Center in Boston. 

The class I was in consisted of all the newly hired 
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sales and systems engineering trainees in the New 
England area. Although a lot of us had different back
grounds, the majority, 17 out of a class of 27, had 
engineering or scientific degrees. Also, 10 of the class 
members had advanced degrees, either technical or 
MBA's. 

With little ceremony we were split into two sections 
and set off on an intensive two-month course in the 
programming and application of IBM's basic data pro
cessing equipment. Perhaps the highlights of the course 
were two case studies that we made. We were given 
basic information about a hypothetical company, and 
then, in separate groups of three, we analyzed how the 
companies' operations could be converted to data pro
cessing. After working on the system for two days, 
we made a hypothetical sales presentation to our in
structor. 

First Job Assignment 

September to February: Actual Work Assignments. 
Finally, after five years of university training, two months 
of specific job training, and a day off to catch my breath, 
I reported to my branch office to get my first job assign
ment. The assignment was to assist a customer in ap
plying a cost accounting system to data processing. 
That afternoon the salesman drove me out to the plant, 
briefly describing the situation on the way. Once we 
were there, the salesman introduced me to the data 
processing manager and I was on my own. 

First, I talked with the head of the Cost Department, 
acquainting myself with their present cost system, as 
well as what they hoped to accomplish through data 
processing. The next day I toured the plant with the 
cost department manager while he explained how the 
proposed system would fit into the whole scheme of 
things. Also, that day I talked with the data process
ing manager to see how this system would fit into his 
operation. 

Finally, I felt I had enough information to begin de
signing the system. For the next few weeks I worked 
out the flow of information from the factory input to 
the final report output. During this time I checked with 

Before a new system can be set up, John will tour the 
customer's plant with the Cost Department Manager to 
gather facts about the present system .. 
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After the data is gathered, the customer's system must 
be implemented on IBM equipment. 

the cost department and the data processing manager 
for more problem definition, but from the data process
ing standpoint I was entirely responsible for the opera
tion. 

When the system was designed and the machine func
tions outlined, I was ready to assist and advise the cus
tomer in programming the applications for the machines. 
For the next month I continued the guidance until the 
system was ready for operation. However, the company 
had not quite completed preparing their master file of 
standard cost data, so in the interim I was given a new 
project. 

New Situations Daily 
My second project was to install an inventory control 

application at a small garment manufacturing company 
in Worcester. This was a new account, and nobody was 
trained in data processing. Therefore, part of iny job 
was to briefly train the people concerned in data pro
cessing techniques. I spent about a month jointly devis
ing a system and assisting in the design of the card and 
report format, and program. 

Then we were ready to convert from the manual 
system to IBM. I came in at 7:00 that morning and did
n't leave until 2:30 the next morning! We had prob
lems we didn't even dream about. However, we soon 
got all the bugs out of the system, and within a week 
everything was running smoothly. 

Since then I have worked on a few smaller jobs, and 
I am now back at my first job assignment getting ready 
to install the cost accounting system. 

FEBRUARY 8-15: TYPICAL WEEK 

MONDAY 

8:15- 9:15 Every Monday morning I go to the office 
to fill out my expenses for the last week 
and make a working plan for the upcoming 
week. Also, this particular day I talked 
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with the salesman responsible for the ac
count about a change in time schedule. 

9:15-10:30 I drove to a customer and reviewed his 
new operation with the manager. We also 
talked about some new applications he was 
interested in and set up an appointment 
to discuss the program. 

10:30-12:00 I stopped in at another customer and re
viewed their new account. We "ironed out 
a few bugs" that had come up in the pre
vious day's operation. 

12:00-12:45 Went out to lunch with the data process
ing manager. 

12: 45- 5: 00 Drove up to still another customer and 
began to work on the revised payroll dis
tribution procedure. I met with the ac
countant and the IBM machine supervisor 
and we worked out a method that would 
best fit into the present system. 

TUESDAY 

8:15- 5:00 I drove to a paper company where I spent 
the day helping the data processing man
ager solve a sales analysis programming 
problem he had. 

WEDNESDAY 

8:15- 5:00 I drove to a customer where the IBM 
machine supervisor and I spent the whole 
day consulting on his payroll distribution 
problem. Late in the afternoon we had a 
sample report which we gave to the ac
countant for approval. 

THURSDAY 

8:15- 1:00 The accountant approved the report so we 
spent the morning putting the finishing 
touches on the system. 

1:00- 1:30 I stopped in at a new account and found 
everything was working smoothly, so I had 
a chat with the manager a few minutes and 
left. 

1:30- 5:00 I drove to a customer where I instructed 
the manager in programming his machines 
to do the new applications that he wanted. 

FRIDAY 

8:15- 2:00 I drove directly to another customer where 
we started final preparation for the instal
lation of the cost report system. 

2:00- 5:00 I drove back to the IBM office where I 
attended an introduction and instruction 
seminar on "IMPACT," a new inventory 
simulation program package. 

In conclusion, I can honestly say that my first six 
months in industry have more than fulfilled my expecta
tions. I have had opportunities to work in and analyze 
many different types and sizes of businesses. I have 
been given complete independence and re5iponsibility 
in my work, and I have learned a great deal about data 
processing. I am going back to IBM school in March 
to learn advanced programming techniques and applica
tions, so I am sure the future will be even more varied 
and challenging. (] 
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Richard E. Covert, Iowa State BSME 
'62, utilizes an analog computer to 
study heat transfer transients and 
their effect on the control mecha
nism of a mobile military compact 
reactor being developed by the Alli
son Division of General Motors un
der contract to the Atomic Energy 
Commission. Covert is one of sev
eral young engineers now engaged 
in various studies connected with 
nuclear powerplant engineering 
programs at Allison. 

• NUCLEAR ENERGY CONVERSION-For the last 5 years, Allison, 
the energy conversion Division of General Motors, has participated in the 
design of various nuclear powerplants requiring compactness and low weight. 
Work on these projects has resulted in the compilation of a formidable back
ground in nuclear systems engineering for space and terrestrial powerplants. 

Announcement by the Atomic Energy Commission of the selection of Allison 
as prime contractor for development of MCR (Military Compact Reactor) 
now creates opportunities for well-quaJified Engineers and Scientists in a long
range program in the nuclear field. 

The MCR is a lightweight, completely self-contained nuclear reactor power 
system-easily transportable by truck, aircraft or rail-designed to provide 
packaged power for a wide variety of applications. It will have a high 
temperature, liquid metal cooled reactor coupled to a power conversion 
system. Incorporating long plant life characteristics compatible with military 
field equipment, the powerplant is expected to reduce the burden which shipment 
and storage of petroleum imposes on combat forces. 

Along with its nuclear, missile and space activity, Allison is maintaining 
its enviable position as designer and producer of air-breathing engines. 
Recent developments include advanced types of turboprop engines for 
greater power with maximum fuel economy and without increase in engine 
size; a compact lightweight turboprop selected as the powerplant for the 
Army's next generation of Light Observation helicopters, and thermally 
regenerative gas turbine engines for a wide range of vehicular and 
industrial use. 

Perhaps there's a challenging opportunity for you in one of the diversified 
areas at Allison. Talk to our representative when he visits your campus. 
Let him tell you first-hand what it's like at Allison where 
"Energy Conversion Is Our Business." 

li 0 fi An equal opportunity employer 

THE ENERGY CONVERSION DIVISION OF 

GENERAL MOTORS, INDIANAPOLIS, INDIANA 
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With each new advance in the application of data process
ing,newworldsofopportunityareopeningupforengineers, 
sdentists, and programmers at 1Bf'0. The exploration of 
data processing methods offers a range of stimulating 
assignments in engineering, design, and development 
Projects now under way at IBM include: Automatic lan
guage translation" Industrial process control" Long-range 
weather prediction" Space-borne inertial guidance sys
tems• Systems using plain language instructionsand pro
gramming for computers • Information retrieval systems 
which locate document pages in seconds. · 

There's an immense challe 
cepts in d.ata processing. 
ing future in fields such 
matics • the Engin 
nomena " System 
The IBM 



Opportunities are better than 
ever at Bethlehem Steel I 

We will not offer you just a job 

(but if you~re interested in a career, talk it over with us) 

When we invite a man to join the 
Bethlehem Loop Course, we are not 
offering him a "job." vVe are invit
ing him to begin a career. And, for 
that reason, we train him-thor
oughly-before he begins his first 
work assignment. 

The Bethlehem Loop Course 

Since its beginning some forty 
years ago, the Loop Course has 
trained about 2,000 men who now 
occupy responsible positions at all 
levels of supervision and manage
ment. The name comes from the 
fact that members of the course 
make an observational circuit (or 
"loop") of a steel plant during their 
basic training program. 

New loopers report to our general 
headquarters in Bethlehem, Pa., 
early in July. They attend a basic 
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course lasting five weeks. It in
cludes talks and discussions by top 
Company officials, educational 
films, and daily plant visits. The 
Loop Course is not a probationary 
period. After completing the course, 
every looper is assigned to a Beth
lehem activity where he receives 
additional specialized instruction 
before beginning actual on-the-job 
training. 

Plenty of Opportunity 

Because of the size and diversity 
of its operations, Bethlehem offers 
unlimited opportunities to "get 
ahead." It's one of the nation's 
largest industrial corporations, with 
about 130,000 employees, engaged 
in raw materials mining and proc
essing, basic steelmaking, manu
facturing of finished products, 
structural steel fabricating and 
erecting, shipbuilding, and ship 
repair. We operate steelmaking 
plants in the East and on the 
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Pacific .. Coast; shipyards on the 
Atlantic, Gulf, and Pacific Coasts; 
manufacturing units and fabri
cating works in twelve states; and 
sales offices in most leading cities. 
Our new research laboratories, in 
Bethlehem, Pa., are unexcelled by 
any industry. 

Read Our Booklet 

The eligibility requirements of 
the Loop Course, as well as how it 
operates, are more fully covered 
in our booklet, "Careers with Beth
lehem Steel and the Loop Course." 
Copies are available in most college 
placement offices, or may be ob
tained by writing to Manager of 
Personnel, Bethlehem Steel Com
pany, Bethlehem, Pa. 

An equal opportunity employer 

EEL 
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Michigan Bell makes few moves in Southfield without 
consulting Engineer Cal Crimp (B.S.E.E., 1957). Cal 
makes studies on where to put new central offices, how to 
expand old ones, what switching equipment to order. 

To make these decisions, Cal must interpret forecasts 
of customer growth. He must also know his equipment and 
operating costs closely. Such responsibility is not new to 
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him. On an earlier assignment, for instance, he skillfully 
directed a drafting section of 32 people. 

Cal Crimp of Michigan Bell Telephone Company and 
the other young engineers like him in Bell Telephone 
Companies throughout the country help bring the finest 
communications service in the world to the homes and 
businesses of a growing America. 

BELL TELEPHONE COMPANIES 
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edited by RICHARD DUNLOP, ChE '63 

Superconducting agnet 
Scientists at the Westinghouse Research Laboratories 

have revealed the successful development of a new «gen
eration" of superconducting magnets. 

The new magnet will broadly extend the usefulness of 
this latest tool of science by bringing its high-strength 
magnetic field outside the bath of liquid helium in which 
all such magnets must be immersed. 

The intense field is now available in air and at room 
temperatures. Previously, the useful field of supercon
ducting magnets was available only at 452 degrees below 
zero F and in a restricted liquid environment. 

This new air-core magnet, or solenoid, makes possible 
a wide variety of scientific experiments which previously 

could be conducted with superconducting magnets only 
with difficulty or not at all. 

For example, high-temperature gas streams, or plas
mas, can now be passed through a superconducting field 
to study the reactions found in magnetohydrodynamic 
( MHD) generators and electric3.1 space propulsion sys
tems; the effects of intense magnetic fields on living tis
sue can be observed; chemical reactions can be studied 
under magnetic conditions available for the first time; 
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and the external magnetic field can be put to a variety 
of lifting and pulling tasks. 

The availability, in air, of the superconducting mag
netic field was demonstrated by suspending a girl in a 
chair supported only by a small iron bar floating within 
the core of the magnet. 

The air-core superconducting magnet has a diameter 
of two inches which, subtracting the space required for 
the Dewar in which it is suspended, leaves a working 
diameter of one inch in a magnetic field of 30,000 gauss. 
In order to furnish such a large experimental space in 
comparable magnetic fields, a conventional electromag
net would weigh several tons and require some 25,000 
watts of continuous power! 

This new magnet is a coil of wire about four inches 
long, four inches in over-all diameter and five pounds. 
in weight. It is wound from a continuous strand of 
superconducting niobium-zirconium wire about 15,000 
feet long and 10 thousandths of an inch thick. 

rresting ear 
A strong new steel alloy is playing a role in safety ex

periments where jet airliners, either on landing or on an 
aborted take-off, are caught and smoothly stopped with
out harm to planes or passengers. The purpose of the 
arresting gear is to prevent take-off and landing crashes 
due to overrun of the runway. 

The new alloy, Almar 18 steel, made by the Allegheny 
Ludlum Steel Corporation is used to produce tail hooks 
for big jets as shown below. In emergencies, the tail 
hook can be caught on a cable and the plane slowly 
stopped. 

Almar steel is a mar-aging metal with super high 
strength and toughness. It can be hardened with a sim
plified heat treatment. Its superior strength is required 
because of the high energy which must be absorbed in 
stopping the big jet airliners. 

The gear is composed of a cable lying across the run
way and connecting to loose fitting pistons in water
filled tubes buried on each side of the runway. Braking 
force is provided by the pistons dragging through water 
in the tubes or cylinders. 

The safety hook is bolted to the underpart of the 
plane's fuselage. In an emergency the one end is freed 
to drop to the runway where it hooks on the cable. The 
140-pound assembly consists of a hook attached to a 
shank 10-feet long, 14-inches wide and ~~-inch thick. A 
forging is welded to the end to hold the part that hooks 
on to the cable. 

During recent feasibility experiments the system suc
cessfully stopped a 350,000-pound test dolly which was 
accelerated to 132 mph by a turbocat launcher. The 
weight exceeds that of the heaviest jet. However, the 
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test equipment could not propel the dolly at speeds in 
the 150 mph range normally achieved by the larger 
300,000-pound jets during take-off runs. In another test, 
a jet aircraft weighing 220,000 pounds and moving on 
the runway at 150 mph was brought to a smooth, gentle 
stop within 1,750 feet. 

The arresting gear principle can be traced to aircraft 
carriers where the hook and cable concept is used to 
abruptly stop planes within 300 feet after they land on 
deck. In the carrier operation, pilots must withstand a 
severe jolt. For civilian applications, however, the 
equipment must be capable of smooth arrestment. Air
liner passengers are not equipped to stand the jolt that 
pilots get aboard aircraft carriers. 

The Federal Aviation Agency began in 1958 to test 
the feasibility of developing equipment to halt airliners. 
The FAA says its evaluation of arresting gear test data 
is expected to be completed by April of 1963. 

e istat rients Satellites 
A new device developed by General Dynamics may 

be the answer to the problem of keeping spacecraft 
pointed in the right direction. 

Known as a Vertistat, the mechanism capitalizes on 
the tug of war between gravity and centrifugal force 
acting on an orbiting object. It can be used for such 
tasks as keeping one axis of a communication satellite 
·Constantly oriented toward the Earth so that only a 
narrow signal beam, requiring less transmission power, 
is necessary. It can also be employed in satellites carry
ing cameras and other devices used to study Earth. 

Weighing only 22 pounds, Vertistat does its own 
sensing through the operation of the two opposing 
forces. In the past, satellites have been oriented either 
by jets or by a system of flywheels, the former requiring 
fuel and the latter electrical power. Control mechanisms 
are needed for both. 

The basic design of Vertistat consists of three extend
able rods. The primary rod is on the vertical axis of 
the satellite, extending partly above and partly below 
the spacecraft. For a satellite designed for a 24-hour 
orbit, the primary rod is as long as 600 feet over-all. The 
two other rods are extended horizontally at right angles 
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from the top of a satellite, one to a total distance of 320 
feet, the other 240 feet. 

The rods are made of preformed beryllium copper 
tape which is two inches wide and two thousandths of 
an inch thick. For launching, the tape is flattened and 
rolled onto six storage spools housed in the spacecraft. 
Metal arms held by steel cable keep the tapes from un
rolling. 

After the satellite is in orbit, a timing device triggers 
a cable cutter, releasing the restraining arms. The curl
ing force suppressed in the flattened tape pushes the 
spools outward, reeling out the tape. 

The theory behind the operation of the Vertistat is as 
follows: a body moving in space is subject to two forces, 
gravity pulling it toward the Earth and centrifugal 
force from its own speed trying to hurl it further out 
into space. When the center of the body's mass is in 
stable orbit, these forces are in balance but the space
craft may not be oriented for the optimum performance 
of its mission. 

With the Vertistat actuated and the rods extended, 
the primary rod, which is stationary, is subjected to the 
same two forces, the end nearest the Earth being sub
jected to gravity and the end farthest away being acted 
on by centrifugal force. The interaction of the two re
sults in tension, which stretches the rod, and torque, 
which tends to erect the rod along the local vertical if 
there are no disturbing oscillations. 

The function of the two secondary rods is to damp 
oscillations. Attached to pivots enabling them to move 
through an angle of plus or minus 20 degrees, the 
secondary rods will not move through the same phase 
as the much longer primary rod, thus damping oscil
lation. 

Orientation of the spacecraft will not be accomplished 
until several days after the rods are extended, however, 
because the forces operating on them are small. 

A tiny refrigerator ha's been developed by Westing
house to improve the sensitivity of military infrared de
tectors. The reason for the refrigerator is that the nois.e 
level of the detectors drops as their operating tempera
tures are lowered. The picture shows, a technician joining 
the two wires which are refrigerated by making use of 
the Peltier effect (thermoelectric cooling) which states 
that heat energy i's absorbed at one junction of a thermo
couple and liberated at the other when a current is im
pressed on this circuit. 
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Action: Now under Army test, a Ford .. designed glass filament torsion 

bar that's lighter, stronger, more flexible than steel 

"Looks like you've got something there," the Army Tank 
Command said in effect to Ford Motor Company engineers. 
"Let's do a feasibility study on tracklaying military vehicles." 

The story begins in 1957 when Ford engineers conceived 
the idea of a plastic-bonded glass filament torsion bar for 
vehicle suspension systems. It was a revolutionary departure 
from the use of solid steel. It promised dramatic weight 
savings in battle tanks, in personnel carriers and other 
military vehicles. For example, as much as 1,000 pounds 
in medium tanks. 

Compared to steel, the tubular-shaped glass filament com
position has greater energy storage potential-is stronger 
and more flexible under heavy load. It may well prove to be 
the automobile suspension material of tomorrow ... cars 
suspended on glass! 

Another example of engineering leadership at Ford and 
new ideas for the American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENGINEERBNG LEA.DERSHIIP 

BRBNGS YOU BETTER .. BUBL "'f' CARS 
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by CHARLES ANDERSON, CE '64 

Dr. Neal R. Amundson became Head of the Depart
ment of Chemical Engineering in 1949 at the age of 33. 
Today the department is well recognized as evidenced 
he says, by the record output of published research and 
superior students. 

Observing success in his own students has always been 
Dr. Amundson's greatest enjoyment. He is presently 
teaching advanced mathematics for chemical engineers 
and chemists. 

One of his many research projects is of particular im
portance and interest. Sponsored by the National Science 
Foundation, Dr. Amundson has been studying chemical 
reactor stability in order to introduce more rational de
sign. Reactor stability is basically a problem which 
couples heat transfer, mass transfer, and chemical reac
tions. This investigation will permit chemical reactors 
to be designed on a rational basis, and not by the present 
scale-up of a small pilot plant method. 

An untiring fisherman, he spends each summer with 
his wife Shirley, their two sons Gregg and Erik, and 
daughter Beth at their summer home on Lake Carnelian 
angling for crappies and bass. During the winter he en
joys playing squash. 

Plans for the future? He presently hopes to develop 
an integrated program in engineering and biology, basi
cally to apply to biology the analytical and mathematical 
techniques which have been successful in engineering. 

DR. WILLIAM H. WARNER 

MINNESO_'A TECHNOLOG 

DR. NEAL R. AMUNDSON 

Dr. William H. Warner comes from Pittsburgh, Penn
sylvania, where he received his training in mathematics 
at the Carnegie Institute of Technology. He joined the 
staff of the former Department of Mechanics and Ma
terials in 1955, and is now associate professor in the 
Department of Aeronautics and Engineering Mechanics. 

His undergraduate teaching is primarily in the sopho
more and junior MM courses, and this quarter he has 
about 236 students in the closed-circuit TV MM 29 
course. His current research interests in vibrations and 
plasticity are reflected in the graduate courses he teaches. 
Dr. Warner's primary task during the past four years has 
been writing, together with Professor L. E. Goodman, 
the texts for the statics and dynamics courses. 

He remembers a boost that the dynamics course re
ceived a few years ago. A section on orbital mechanics 
was reincluded in the course the quarter that Sputnik I 
was launched in the fall of 1957. The coincidence of the 
two led to the most active course interest he has ever seen. 

His wife, Janet, and daughter, Katherine, and their 
recently purchased home are his chief concerns away 
from teaching and writing. He retired from softball after 
an unassisted triple play in the eighth grade, played 
soccer and cricket in college, and now finds himself re
duced to snow shoveling and lawn mowing-and as little 
of that as possible, he adds. He enjoys history, Greek 
literature, drama, and music. 
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Make an appointment to talk with our 

interviewer when he visits your campus, 

or for additional information write: 

MR. C. D. LoNGSHORE, Supervisor 

-Salaried Employment: 

~LCO RADIO DIVISION OF GENERAL MOTORS 

KoKoMo, INDIANA An equal opportunity employer 
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In the Cuban revolution, one of 
Castro's trusted lieutenants, Camilio 
Cienfeugos was killed. Castro or
dered all of the people of Cienfeugos' 
village to pay their respects to him in 
the customary way, which consists of 
placing a flower on the water. One 
fellow said that he would take care 
of the obligation for the whole village. 

He went out onto the water in a 
rowboat with a large bunch of flowers, 
one for each person. He rowed out 
about 400 yards, placed a flower on 
the water, looked heavenward, and 
whispered, "For Camilio." Then he 
rowed out another 400 yards, placed 
a flower on the water, looked heaven
ward, and whispered, "For Camilio." 
He kept doing this and was about 2 
miles out to sea; he placed a flower 
on the water, looked all around him, 
and started rowing like crazy, yelling, 
"For Miami, for Miami!" 

HUi\II DOINGS 
Mother (to small daughter)

"Helen, have you been smoking my 
cigarettes again?" 

Helen-"I took only two." 
Mother-"Well, young lady, just for 

that you go to bed without your gin 
tonight." 

He didn't know if he liked bathing 
beauties or not, until he bathed one. 

Once upon a time Annie and Gran
nie were walking down main street. 
Grannie suddenly perceived a quar
ter lying out in the intersection and 
proceeded to pick it up. But a truck 
came along and crushed her flat, at 
which Annie laughed and laughed 
and laughed ... for she knew it was 
only a nickel. 

Voice on phone: "John Smith is 
sick today, and he can't come to class. 
He requested me to notify you." 

MINNESOTA TECHNOLOG 
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Professor: "All right. Who is this 
speaking?" 

Voice: "This is my roommate." 

One night a salesman was travel
ing on a deserted stretch of road. He 
was shocked to see a beautiful girl 
walking alone down the road. Being 
a gentleman, he stopped to offer her 
a ride. She accepted his offer. When 
the salesman asked for her name, she 
replied, ''I'm a witch!" 

The salesman didn't know what to 
make of this. About fifteen minutes 
later he again tried to converse with 
the girl. She answered his attempt by 
asserting that she was a witch. 

The perplexed salesman decided 
that he had put up with enough non
sense. Angrily, he shouted, "If you're 
a witch, prove it!" 

The girl then slid over next to him 
on the car seat and whispered the 
magic words into his ear. 

And sure enough, he turned into a 
motel. 

"Hey, Dad, I'm home from school 
again." 

"What the devil did you do this 
time?" 

"I graduated." 

AXE House: "We've got a case of 
Beriberi up here. What'll we do with 
it?" 

"Give it to Triangle, they'll drink 
anything." 

Then there was the country girl 
who, while milking a cow, saw a boy 
coming up the road. She called to 
her father, "Oh, father, there is a boy 
coming up the road." 

Her father promptly replied, "Go 
into the house." 

She called back, "But father, he is 
a college man." 

"Then take the cow with you," he 
replied. 

"I don't like Bill," confided a coed 
to her roommate. "He knows too 
many naughty songs." 

"Does he sing them to you?" asked 
her friend. 

"Well, no-but he whistles them." 

Gently massaging the trick knee of 
his curvaceous young patient, the doc
tor inquired: 

"What's a joint like this doing on a 
nice girl like you?" 

Newlywed: ''I'm so glad that you 
like it, dear. Mother says that chicken 
salad and strawberry tarts are the only 
two things that I make correctly." 

Hubby: "Which is this, darling?" 

Wife (to drunken husband at 
door) : "Drunk again." 

Husband: "Me, too." 

"But mother, none of the other fellas 
have to wear high heeled shoes." 

"Shut up, for heaven's sake! We're 
almost at the draft board!" 

0 • 0 

We have read so much about the 
bad effects of drink, that we have 
decided to give up reading. 

If you don't kiss a guy 'goodnight' 
on the first date, then how about on 
the last one? 

A Metallurgical Engineer is a man 
who can go out with a pia tin urn 
blonde and tell whether she's a preci
ous metal or just a common ore. 

The first earth man that went to 
Mars found a beautiful girl 10 feet 
tall. He said, "Loan me a ladder, 
Lady, I'll see your leader later!" 

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

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

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

33 



and research pets()f11:1ell. 
freedom. Our re 
45 7 patents, n10re t 

OPPORTUNITY-U. S. Rubb~er lceCl:)gttize$tht;i'i:l11PQltita:n¢e 
that the answer to s pro ... H.._.ebti:' ... i..,&l :s"' <3.1rt;a~dV 
"U.S." rewards individual contriuuLl'-'u.::.,, ..... v_ .... oll~:Y. 
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STABILITY-D. S. Rubber is one of America's:S 
more than 119 years of industrial experience, rtn:.:.r·ot-1 t'\rr 

We are a polymer industry with less than hfil bu.sittessi:n tire 
U. S. Rubber is one of the nation's largest textily er~?pdleading 
producers. "U.S." provides good working conditions more,t}iap40,000 
employees in the United States, another 30,000 ab 

Inquire about a career with "U.S." Our recruiters will be visiting~pur campus soon. 
Sign up for an interview at your Placement Office. · 

United States Rubber 

An Equal Opportunity Employer 1230 AVENUE OF THE AMERICAS • NEW YORK 20, N.Y. 
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FREDERICK L. HOVDE 
BChE 1929 

Each month, the MINNESOTA TEcHNOLOG will re

view the careers of men who have left our Institute 

of Technology and become leaders in their field. 

by LANCE W. BERGLUND, EE '63 

Frederick L. Hovde is a Minnesota Engineer who 
turned to more academic interests, which led him to his 
present position as president of Purdue University. His 
success seems to indicate that engineers shouldn't feel 
compelled to stay with their undergraduate fields for the 
rest of their lives. They may well be more successful if 
they branch out and follow their changing interests. 

Mr. Hovde's first contact with Purdue was less than 
favorable. He was the Minnesota quarterback who fol
lowed Bronko Nagurski through holes in the Purdue line 
to become the Big Ten's top scorer in 1928. He played 
varsity basketball as well as football at Minnesota, and 
considers athletics to be his most valuable extra-cur
ricular activity. 

Some of his other valuable experiences were his fra
ternity, and participation in student government. He 
was associated with Sigma Xi, Tau Beta Pi, and Phi 
Lambda Upsilon. Hovde thinks that ROTC training is 
excellent provided it is well taught. He says "An under
standing of military organization and the character, in
tegrity, honesty, and discipline required of officers in 
our Armed Forces are valuable for every young man." 

After graduating from Minnesota, Hovde went to Ox
ford as a Rhodes Scholar. There, he continued to show 
his athletic ability by becoming the third American ever 
to make the Rugby varsity. He received his BA from 
Oxford in 1931, then returned to join the Minnesota 
faculty. Serving until 1936, he rose to the position of 
Assistant to the Director of the General College. 

While at Oxford, he became acquainted with the 
second American to have made the Rugby varsity, Alan 
Valentine. When Valentine became president of the 
University of .Rochester in 1935, he appointed Hovde his 
right hand man. 

MINNESOTA TECHNOLOG 

In 1941 he was called on by President Roosevelt to 
take part in the war effort. He says that this was one of 
the most interesting positions that anyone could possibly 
be given. As head of the London Mission of the Office 
of Scientific Research and Development, it was his job 
to handle the interchange of scientific information be
tween the British and American war research labora
tories. All the amazing scientific developments passed 
through his office, including radar, rockets, the atomic 
bomb, and bacteriologicctl and chemical warfare. One 
of only four Americans to be trusted with all U. S.
British technical secrets, he also played an important 
role in the development of countermeasures for the Ger
man V-1 and V-2 rockets. In 1948 he received the Presi
dent's Medal for !vitrit and the King's Medal for Service 
in the cause of freedom. 

Hovde received his l\1A in 1942 and his SeD and 
LLD in 1946. In 1946 he was elected President of Pur
due University. He is still active in science and defense 
research, however, as Chairman of the Guided Missile 
Committee, Research and Development Board, National 
Missile Establishment. 

He has been described as a good-natured educator
scientist, and definitely not a "research-recluse." A 
strong campaigner for more liberal arts in our technical 
schools, he believes that all "would-be scientists" should 
ground themselves solidly in the liberal arts. He gives 
the following advice to beginning engineers: 

The key to success for young graduate engineers 
entering the profession is determination to continue 
studying for the rest of their lives. Today the college 
graduate soon becomes "scientifically obsolete" unless 
he deliberately and continuously keeps up to date. [] 
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edited by SANDRA S. SMITH, SLA '64 

Well, I think that it's about time for 
some news from the TECHNOLOG. As 
you read on you may pick up the desire 
to be on the Log staff. Come into our 
office for an interview. We will be fill
ing a few new positions this spring and 

we'd like to consider you. Somehow we've managed to 
get all of our issues out on time (on time is within the 
month of date), and the staff has been working hard 
in so doing. 

On February 20 we had our annual open house. It 
was really successful-more so than even our go-get-'em 
Editor had hoped for. The free coffee, cookies and pop 
seemed to be most popular. Our thanks go to Jan Kirk
ner, open house chairman, for her time and effort spent 
in making it such a success. The door prizes were won 
by the following people: Bruce R. Wadnizak (lighter 
and pocket tape measure set), Don Bauman ( combina
tion pocket knife), Chuch Mattison, Richard Fine, W el
don Makela, and Jim Neprud ( Hi-Fi and Stereo record 
albums). 

Last year's Humor Magazine Editor, Craig Ander
son, is hard at work again to make this year's April 
humor edition even better than the last. It's going to 
be terrific, like. So keep your beady little eyes peeled 
for it and its ( heh, heh) jokes. 

If you have any complaints or suggestions for us, be 
sure to let us know about them. Everybody else does. 

Sandy Smith 

Since A.S.M.E.'s new office in ME 63 
has been opened, more and more stu
dents have found it to be a place where 
they can meet with other students to 
talk, study, drink coffee, etc. If you have 
a problem pertaining to mechanical en

gineering or ASJ\.1E or any other pertinent subject, feel 
free to come down. There's usually someone there to 
give advice to the needy and coffee to the thirsty. We 
are still taking memberships for this year-our golden 
anniversary year. 

This quarter we have finally succeeded in getting rid 
of our 9th year senior president Richard Tennis ( actu
ally he is graduating this quarter). Spring quarter we 
will be under the competent leadership of John Winters. 

A field trip is planned for the early part of spring 
to one of our local breweries-so be on the lookout for 
the announcement. 

Good luck on your final exams! 
Doug Kluge 
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Members of the University Student 
M.S.P.E. Chapter were dinner guests of 
the Minneapolis Chapter at the Hasty 
Tasty Cafe on January 30. The ]\!Iinne
a polis Chapter gathered to present Glenn 
Seidel with their "Engineer of the Year" 

award. Mr. Seidel is vice-president in charge of research 
at Minneapolis Honeywell. Following the presentation, 
Waldo Wegner, N.S.P.E. area vice-president, told of his 
encounters at the National Convention in San Antonio 
this past month. :Mary Laska, the Minneapolis candidate 
for Miss Engineer, was also introduced. 

Thursday noon, February 7, Harlan Schmidt, a struc
tural engineer and M.S.P.E. president-elect, spoke on the 
subject of registration. This lunch-hour meeting was 
held in M .E. 4. Mr. Schmidt also spoke on the meaning 
of professionalism. 

Richard L. 'V asse1· 

During the previous month's activities, 
the Institute of the Aerospace Sciences 
( lAS ) had the pleasure of hearing a 
presentation by Enoch Haugseth of the 
Aerospace Division of the Boeing Com
pany. Mr. Haugseth, guest speaker for 

the February 1 lAS meeting, gave a talk pointing out 
the many problems concerning directional stability and 
the related problems of aerodynamic heating encoun
tered in his company's development of hypersonic air
spacecraft designs. Considering the very recent interest 
in such vehicles capable of speeds of Mach 5 to Mach 
10, the interest and enthusiasm with which Mr. Hang
seth's presentation was received is understandable. 

On the 16th of February an lAS-sponsored student 
group toured facilities of the Mpls.-St. Paul International 
Airport. Hosted by Northwest Airlines, the group was 
shown many of the intricacies of the airfield and sup
port facilities in addition to an inside look at the com
pany's operations and aircraft maintenance departments. 

With E-Day activities added to the normal schedule 
of lAS events for the coming months, there is plenty to 
be done by all students wishing to participate. For 
information concerning upcoming lAS events, see Lee 
Jamison, AE 121. In addition, we would like to extend 
an invitation to all lAS members to take advantage of 
study-room space and magazine subscriptions in the new 
lAS undergraduate room, AE 3. 

Keith Goar 
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Winter quarter at Theta Tau seems to 
be following a normal pattern. Activi
ties which normally abound around the 
house are not quite so numerous, but we 
still manage to keep busy. With pleasant 
thoughts of a colorful Hawaiian party 

and a tobogganing party in February, we are looking 
forward to finals and a lot of time with the books. 

Our Professional Leadership and Development Pro
gram on Monday nights heard three representatives from 
Procter and Gamble speak on the "Responsibility of 
Excellence." This program turned out to be a very inter
esting pep talk for their company. 

The bright spot in the quarter seems to be our intra
mural activities. With an inspired Bob Schopmeyer 
( Phys 65) as chairman of these activities, we have an 
active bowling, basketball, and hockey team. Although 
we have a lot of desire, we've won only several contests, 
but we rationalize that it is more important to play· than 
to win. Unfortunately one of our most illustrative Fresh
man club members, AI Gavere ( EE 67), was injured 
playing hockey and ended up in the hospital for several 
days. 

If you are interested in a Professional Fraternity, feel 
free to call us at FE 1-7931 or drop in at our house at 
515 lOth Ave. S.E. 

Peter Fausch 

A plant trip to Minnesota Mining and 
Manufacturing was one of the big 
A.I.Ch.E. events during winter quarter. 
Over fifty 3rd, 4th, and 5th year chemical 
engineers participated in this program 
on February 11. The evening started 

with a products display in the new 3M administration 
building, and was followed by supper in the employees' 
cafeteria. 

Mr. C. C. J aps, manager of the central research pilot 
plant, acted as host for the evening and introduced the 
pilot plant by explaining its place in the over-all organ
ization. Mr. Japs was assisted by a group of engineers 
who headed tours of the facilities and answered ques
tions. The A.I.Ch.E. members certainly appreciated this 
opportunity to be introduced to industry. 

Dr. J. W. Haun, Director of Physical Research at 
General Mills, Inc., was guest speaker at the February 
6 meeting of the A.I.Ch.E. Dr. Haun spoke on "How 
Chemical Engineers Are Utilized in General Mills." Dr. 
Haun's presentation was supplemented by slides that 
illustrated the engineering applications in the food in
dustry. 

All chemical engineering students are encouraged to 
participate in the E-Day activities that will take place 
during spring quarter. Tom Gmitro, A.I.Ch.E. president, 
and Jim McCarville, 4th year chemical engineer and E
Day chairman, have made special appeals for chemical 
engineers to sign up now for these activities. If you 
are specifically interested in helping the A.I.Ch.E. for 
E-Day, you should contact Marvin Ballard or Dennis 
Olander, co-chairmen, or any 5th year Ch.E. that you 
might find lounging around the "office." 

Dennis Honnold 
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Plans have been made for Pi Tau 
Sigma, honorary mechanical engineering 
fraternity, to conduct its annual instruc
tor rating survey. This project has proven 
to be very constructive in the past. 

The winter social event for Pi Tau 
Sigma was planned by Jack Evert and Jerry Hinder
mann. We gathered at a local ranch on Saturday night, 
February 16, to enjoy a hayride, dancing, and refresh
ments. Everyone found his way out and back, a fact 
probably due to some amazingly accurate maps drawn 
by Alan Bakke. 

The next election of new members will take place 
spring quarter. 

David C. Peterson 

Well, it's all over. After hours of deep 
and serious thinking, Miss DeDe Lace 
was crowned Miss Calculation. DeDe is 
a sophomore in education and a member 
of Delta Gamma Sorority. She will rep
resent our fraternity in theE-Day Queen 

Contest and will attend many social functions. to improve 
the beauty of our new house. 

During the winter Triangle members have been try
ing to keep in good shape by playing basketball and 
some volleyball. Even though our teams are composed 
of some of the most outstanding athletes in I.T. we 
manage to lose a few games. 

In a more serious vein, Professor Jesse Fant of the 
Civil Engineering Department gave a talk, complete with 
excellent slides, on his recent trip to Greece. Prof. Fant 
surveyed parts of Southern Greece to see if he could 
establish the whereabouts of some prehistoric roads. It 
was educational and, though it may seem contradictory, 
very enjoyable. 

The main topic of discussion around our business· 
meetings now is E-Day. It's going to be upon us soon
so let's make a good one this year. 

Robert Noreen 

The first winter quarter meeting of the 
AIME was held January 24 in the School 
of Mines and Metallurgy. An interest
ing film was shown concerning the Min
nesota Iron Industry and its potentials. 
Topics of discussion included plans for 

a spring field trip, and organization of E-Day commit
tees. Otto Schumacher has been chosen as the Chapter 
E-Day chairman, with Kurt Driscoll serving as co-chair
man. In addition other committee members were chosen. 
A stag party was held on Monday, February 11, at 
Harold Goetzman's house. 

Recently 23 mem hers of the student chapter of the 
AIME attended the Minnesota section meeting in Du
luth. This was the largest group of representatives ever 
sent by the chapter. It proved to be both an interesting 
and educational experience for an who attended. 

Dave Anderson 
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The Pillsbury Company 
offers.career opportunities in the Chemical, Electrical, 

Industrial and Mechanical Engineering fields 

EL CT I 

FOR INFORMATION, WRITE: 

H. A. BROWN, Employment Manager 

The Pillsbury Company 

Minneapolis 2, Minnesota 

MARCH. 196~ 



Life sciences study effects of long range space travel 

The life sciences group at The Garrett Corporation is con
cerned with the reaction of living organisms to their environ
ment, and the development of environmental systems to 
support such organisms. 

Intensive investigation is now being conducted at Garrett 
in all major areas of the life sciences-microbiology, neuro
physiology, psychology, biochemistry, biophysics and related 
areas-to study the relationships of man to his environment 
in extended space travel. These studies vary in scope from 
determining the effects of near vacuum conditions on labora-

tory subjects over long periods of time, to definitively eval
uating the effects of re-entry acceleration on human beings. 

Garrett also designs, develops and manufactures environ
mental control systems for this country's major manned 
spaceflight programs, including Project Mercury, Gemini 
and Apollo. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. Garrett is an 
equal opportunity employer. 

THE GARRETT CORPORATION "AiResearch Manufacturing Divisions • Los Angeles 9, 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited " Garrett International S. A, " Garrett (Japan) Limited 
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Miss March, Nancy Lundquist, is an 18-year-old fresh
man at the University. She entered school at the begin
ning of winter quarter, and had been here only five 
weeks when our photographer noticed her from his 
hiding place behind the marble statue in Architecture 
Court. At exactly the right moment he leaped out, 
frightening her immensely, and asked if she would like 
to be Miss March. Still in a state of shock, she agreed. 
Oh well, our recruiting methods may be unorthodox, 
but they get results. 

Nancy, although she has only been here a short while, 
has been a candidate for Triangle's Miss Calculation, as 
well as the TECHNOLOGS Miss March. Frankly we don't 
know what to make of this. Perhaps it's a record. 

Nancy stands 5'8" tall, weighs 123, and measures x( 7), 
69/y, 5z, where x equals five, y equals the cube root of 
the square room of 64 plus one, and z equals 7. Sweat 
that out, gang. 
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If you want a career in Space Electronics ... 

YOU SHOULD BE AT COLLINS 
Why? Consider this. Every American voice from space
from the X-15 to Schirra's 6-orbit flight -has been 
carried back to earth by Collins communication systems. 
The men who designed and engineered the equipment 
and put these systems together are topnotch experts in 
their fields. These are the men you'll have an oppor
tunity to work with and learn from on a variety of space 
communication project assignments. 0 Our company is 
currently engaged in another phase of the U. S. space 
effort, communication systems for NASA's Apollo 
manned lunar spacecraft. Again Collins can provide 
young. engineers with an opportunity to advance and 
grow through actual experience on projects such as this 
and through close working contact with the experts. 
0 Future Collins commitments call for further explora
tion in the field of space communication and the equip
ment and systems necessary for contact between space
craft and earth. It's a field full of challenge and oppor
tunity for the young engineer wishing to carve out a 
satisfying career in space electronics. 

If this fits in with your 
plan -and if you have a 
B.S. or advanced degree 
in E.E., M.E., Mathemat
ics or Physics, contact 
your Placement Office 
or write to the Collins 
science center nearest 
you. 

COLLINS 

L. R. Nuss 
Collins Radio Company 
Cedar Rapids, Iowa 

C. P. Nelson 
Collins Radio Company 
Dallas, Texas 

E. D. Montano 
Collins Radio Company 
Newport Beach, California 
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Opportunities at DuPont for technical graduates- fourth of a series 

Right now DuPont needs many new mechanical, electri
cal, civil, chemical, instrumentation, industrial and sys
tems engineers, along with chemists, physicists and 
mathematicians. 

The reason why is very simple: DuPont manufactures 
and sells more than 1200 products. And new ones are 
being developed every day. 

Take DYCRIL® Photopolymer Printing Plates, pictured 
above. We started producing them in 1961. But we had 
been working on them since 1948. Between these two 
dates we spent $10 million on research and development. 
Hundreds of top-flight technical men spent thousands of 
hours making DYCRIL commercially acceptable. 

And with DYCRIL, as with all of our products, it will 
take a continuing flow of man-hours to make sure that it 
is manufactured in sufficient quantity-and of optimum 
quality-to satisfy growing customer demand. 

You can see that, with hundreds of diverse products 
being produced in many plants across the nation, tech
nical men-many of whom were in college, like yourself, 
just a few years ago-shoulder big responsibilities. 

If you're a technical man, and a challenging future 

MINNESOTA TECHNOLOG 

in industry appeals to you, write us. Use our coupon. 
You'll receive information about employment opportuni
ties at DuPont, and, if you like, about DYCRIL Photo
polymer Printing Plates. 

BETTER THINGS FOR BETTER liVING ••• THROUGH CHEMISTRY 

An equal opportunity employer 

,--------------------------------------, 
1 E. I. du Pont de Nemours & Co. (Inc.) 
: Nemours Building, Room 2531-3, Wilmington 98, Delaware 
I 
I 
I 
I 

Please send me the literature indicated below. 

D Du Pont and the College Graduate 
D Mechanical Engineers at Du Pont 
D Engineers at Du Pont 
D Chemical Engineers at Du Pont 
D Information about DYCRIL 

Name _________________________________ ___ 

Class _______ Major _______ Degree expected ___ _ 

College __________________________ _ 

My address _____________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

City Zone_State 1 

L--------------------------------------~ 
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edited by SUSAN B. MILTON, Arch '67 

Monday, March I I 
2:30 pm: Y. Sibuya will speak on "The Stability 

of Non-linear Hamiltonian Systems." E 206. 
2:30 pm: E. Rodemich "The Schiffer-Variation 

and Applications." E 217. 

Tuesday, March 12 
1:30 pm: Robert W. Gore "Back Flows in 

Rotating Fluids Moving Axially Through Ex
panding Cross Sections." ChE 240. 

4:00 pm: Prof. W. S. Loud, S.L.A. Math Dept. 
"Isochronous Oscillations of Plane Autonom
OU'S Systems." Ford Hall 115. 

Wednesday, March 13 
4:30 pm: Dr. Malcom H. MacFarlane, Argonne 

National Laboratory "How Tightly Closed is 
a Shell Model 'Closed Shell'." Ph 170. 

Monday, March 18 
School of Architecture exhibit-Basic Design, 
1963. Architecture Court. The exhibit will 
continue through April 19. 

April ?-Minnesota Technolog Humor 
Edition (watch for it). 

Tuesday, April 2 
4:00 pm: Prof. J. Neyman, University of Cali

fornia at Berkeley, will speak on Mathemati
cal Statistics. Ford Hall 115. 

Monday, April 8 
Prof. S. Goldstein, Harvard University, will 
lecture on Fluid Mechanics. {Time and place 
to be announced). 
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Thursday, April I I 
3:30 pm: Prof. lan N. Sneddon, Department of 

Mathematics, U. of Glasgow, Scotland, will 
speak on "Problems Concerning Elastic Cy
linders with Internal Cracks." Aeronautical 
Engineering. (Room to be announced). 

4:30 pm: J. J. Loferski, Brown University, "Pres
ent Status of Research on Photo Vultais Solar 
Cells." EE 237. 

Wednesday, April 17 
Serge Chemaueff, Prof. of Architectural De
sign at Yale University. Jury Room, Archi
tecture. 

6:00pm: All senior engineering students invited 
to a banquet in the main ballroom of the 
Pick-Nicollet Hotel as guests of the Engineers 
Club of Minneapolis. 

Thursday, Apri I 18 
4:30 pm: C. A. Stutt, General Electric Re

search Laboratory, will speak on Signal 
Theory. 

Saturday, April 20 
School of Architecture exhibit-Contempor
ary Canadian Architecture. Architecture 
Court. The exhibit will continue through 
May 15. 

Thursday, April 25 
4:30 pm: Mr. T. Mitwtomi, Autonetics North 

American Aviation, "The Impact of Micro
miniaturization on Control Systems." Elec
trical Engineering 237. 
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FEBRUARY ANSWERS 

I. The dividend is 7752341 and the 
quotient is 11.6168830001, where 
the last nine-digits is the re
peating portion. 

2. 0 

3. 249. One zero for each factor of 
2 times 5 in the product. 

4. A = 8, B = 3, C = 4 

5. 9 

FEBRUARY WINNERS 

1st year Bill Vyn $1.00 

2nd year James E. Ellison $1.00 

3rd year Jules Goldberg $1.00 

4th year Bruce Bartley $1.00 

I • • 
Prepare for your future in high1t11fay 

engineering-get the facts about new 
D££P ... STRENGTH (Asphalt-Base) pavement 

Modern pavement engineering has taken a "giant step 
forward" with DEEP-STRENGTH Asphalt construction for new 

roads and streets. There is a growing need for engineers 
with a solid background in the fundamentals of Asphalt 

technology and pavement construction as new Inter
state and other superhighways in all parts of the 

country are being built with advanced design 
DEEP-STRENGTH Asphalt pavement. 

Your contribution-and reward-in our nation's 
vast road-building program can depend on your 

knowledge of modern Asphalt technology. So 
prepare for your future now. Write us today_ 

THE ASPHALT INSTITUTE, College Park, Maryland 

r-~---~-------------~-~ I 1 THE ASPHALT INSTITUTE, College Park, Md. 

I Gentlemen: Please send me your free student 
~ library on Asphalt Construction and Technology. 

: NAME CLASS---

I ADDRESS _______________ _ 

I I CITY STATE _____ _ 

: SCHOOL-------------------

L---------------------~ 
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From the Archives ... 

edited by EDWARD PEITSO, Aero '67 

With Engineers' Day coming up 
soon, I thought that it would be a 
good idea to let you know some of the 
traditions of St. Patrick and the Blar
ney Stone. 

The fun began on St. Patrick's Day 
in 1903 when a large stone rolled away 
from a group of workmen who were 
excavating near the Mines Building. 
The stone came to rest on the foot of 
one of several engineering seniors 
who were seated on the grass busily 
eating their lunches and observing 
passing coeds. 

The exact words uttered by the in
dividual who stopped the stone were 
never recorded, but the startling dis
covery made by one of his compan
ions was not to be forgotten. He 
called the attention of the group to 
the strange inscriptions appearing on 
the side of the stone. Being unable to 
decipher the odd characters, the engi
neers carried the stone to their for
eign language department. An expert 
studied the inscription and translated 
it to "Erin go Braugh," or "St. Patrick 
was an engineer." 

Upon investigating St. Patrick's bio
graphy, the excited engineers decided 
that the statement on the rock was 
true. They figured that in chasing the 
snakes out of Ireland, St. Patrick had 
originated the worm drive. For this 
reason he was adopted by the engi
neers as their patron saint, and Engi
neers' Day was set aside to honor him. 

Realizing that the rock was in 
reality the Blarney Stone, the engi
neers immediately intrusted it to an 
organization known as the Plumb Bob, 
the members of which, according to 
supposition, are supposed to maintain 
a 3.1416 average. 

At that time the School of Mines 
was not a part of the Institute. As the 
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sacred stone was found on their terri
tory, the miners felt that the stone be
longed to them. That is why they 
have tried to steal the stone before it 
has served its purpose in the knight
ing ceremony on Engineers' Days of 
the past. 

Now that Mines is part of the Insti
tute there is not so much trouble from 
them. Instead the traditional rivals of 
the sons and daughters of St. Patrick 
have become the foresters, and in re
cent years the axe and the slide rule 
have crossed the field of battle many 
times. Annual raids on the Ag campus 
have not promoted friendly feeling 
between the two groups when the 
spring of the year rolls around. 

February, 1946 

Then there was the Civil Engineer 
that went mad looking for a place to 
put the cornerstone in a round house. 

February, 1946 

This column is dedicated to Phillip. 
Phillip who? 
Why, Phillip space, of course. 

April, 1946 

The farm had been mortgaged to 
give the daughter a college education. 
Father drove the Model T to pick her 
up after the graduation exercises were 
over. She crawled in beside him in a 
confidential mood. "I have a confes
sion to make," she whispered to pa. 
"I ain't a virgin any more." 

The old man wrung his hands and 
hung his head with remorse. "After 
all the sacrifices your rna and I have 
made to give you a good education, 
and you still say 'ain't'," he sobbed. 

May, 1946 

Life is cruel to men. When they're 
born, their mothers get compliments 
and flowers; when they're married, the 
bride gets presents and publicity; and 
when they die, their wives get the in
surance and winters in Florida. 

November, 1945 

I want a boy who doesn't think 
That a girl should pet and a girl 

should drink; 
I want a boy who doesn't drool 
Like a poisoned pup in a vestibule; 
I want a boy who can run a car 
That doesn't stop at the nearest 

bar ... 
A boy whose stories are never shady 
A boy who's fit for the perfect lady! 
(And I'll search and I'll search 'til 

I land the lad for the dumbest girl 
friend I've ever had!) 

February, 1946 

We found this cartoon in the 
November, 1945 MINNESOTA TECHNO
LOG. 

R. J.P. 
" ... She loves me not ... " 
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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 house 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 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 
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'S OF OPPORTUNITIJ I LING TEMCO VOUGHT 
Opportunity for professional advancement, on-the-job orientation and engineering challenge ... you'll find this and more with ling-Temco-
Vought. From the first you'll work with experienced technical personnel in an engineering climate that encourages imagination and spontaneity. 
And because LTV is one of the nation's most active participants in almost every phase of the challenging aerospace, communications and 
military electronics fields, you can determine the type of promising position which will contribute most to your professional growth. 1!1 Get 
first-hand information on LTV's projects and products by picking up our brochure at your Placement Office. Then contact our College Relations 
representative. Ask about the company's extensive resources, education assistance and liberal company benefits. Ask, too, about Dallas- a 
modern city noted for its warm, sunny climate. Then review LTV's ground-floor growth opportunities for graduates holding degrees in Aero
nautical, Mechanical, Industrial, Electrical and Civil Engineering or Math, Physics and Metallurgy. 1!1 For further information, visit your Place
ment Office or write College Relations Office, Ling-Temco-Vought, Inc., P. 0. Box 5907, Dallas 22, Texas. An equal opportunity employer. 

!bez?W' LING-TE.'MCO -VOUGHT, INC. 

Dallas Area Divisions: CHANCE VOUGHT CORP./TEMCO ElECTRONICS/TEMCO AEROSYSTEMS/CONTINENTAl ELECTRONICS 
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edited by MICHAEL P. FROMAN. Math '65 

1. A metal sphere 12 ft. in diameter is set atop a 60 ft. 
pole. If a 6ft. tall man stands on top of the sphere, what 
is the area of ground that he cannot see? 

2. Person # 1 is XY years old. Person # 2 is YX years 
old. The difference of their ages is twice the age of # 3. 
# 2 is ten times the age of # 3. What are the ages of 
the three? 

3. Solve for all values of x: cos 2x-sin 3x = 0. 
Limit values of x to between 0 and 2r-. 

4. Hanging over a pully is a rope with a weight at one 
end and a monkey of equal weight at the other. The 
weight of the rope is 4 oz. per foot. The combined ages 
of the monkey and its mother are four years. The weight 
of the monkey is as many pounds as the mother is years 
old. The mother is twice as old as the monkey was 
when the mother was half as old as the monkey will be 
when the monkey is 3 times as old as its mother was 
when she was 3 times as old as the monkey. The weight 
of the rope and the weight is half again the difference 
between the weight of the weight and the weight of the 
weight and monkey. How long is the rope? 

0 et The ost oney 

For our s Books 

5. A cow is to be tethered on the end of a 75 ft. rope, 
which has a loop for the cow's neck at one end and a 
stake at the other. By stretching its neck, the cow can 
add 3 ft. to this length. Where should the stake be 
driven in order that the cow will be able to graze over 
all of a square pasture 111 ft. on a side? 

Because the issue date of the March magazine is so 
close to finals time, the B1·ain Teasers will not start until 
spring quarter. The dates of the March contest will be 
Aprill-April 8. No entries will be accepted before April 
1 so those of you who feel like studying when it counts 
will have ample time to solve the problems. 

CONTEST RULES 
For solutions of the Brain Teasers five prizes will be offered, 

one of $4.00 cash and five more of $1.00 each. The first 
prize will be awarded to the first I.T. student who submits 
the correct answers to all of the Brain Teasers. The dollar 
prizes will be awarded to the first student in each class who 
correctly solves the greatest number of Brain Teasers. 

Awards will be based on accuracy and promptness of reply 
as well as clarity and logic of solution. 

All undergrads in I.T. are eligible to compete except mem
bers of the Minnesota Technolog staff and the Technolog 
Board. 

All entries must include the entrant's name, telephone 
number, file number, and class in I.T. (1st, 2nd, 3rd, 4th, 5th). 
Submit all entries to the Minnesota Technolog, Room 2, 
Mechanical Engineering. Contest opens at 8:00 a.m., April 1 
and closes at 3:30p.m., April 8. 

Answers to February Brain Teasers and February con
test winners on page 44. 

Leave 'em on ur 
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Kodak beyond the snapshot m m m 

The powder is vitamin E. Vitamin E is essential to human life. Also to poultry and livestock. This much is 
enough for about 200 multivitamin tablets. We make so much of it for the pharmaceutical manufacturers 
that the operation long ago entered the domain of chemical engineering. 

It's an especially interesting kind of chemical engineering, related to the kind we have been developing over 
the years in our basic business of manufacturing photographic materials. 

Vitamin E is in no way a by-product of photographic manufacturing. Only the engineering skills behind it are 
a by-product. They come out of the maddeningly sensitive nature of sensitized film and paper. Now they are 
available for the thousands of other fascinating things we make besides vitamin E. 

We need more chemical engineers to indoctrinate in our ways. The snapshot business is excellent, but 
photography has gone far beyond the snapshot and we have gone far beyond photography. Please drop us 
a note asking for an explanation of what all this has to do with you. 

EASTMAN KODAK COMPANY ~~ Business & Technical Personnel Department 
ROCHESTER 4, N.Y. Ill We are an equal-opportunity employer. 



An Interview 
with G. E.'s 
H. B. Miller, 

Vice President, 
Manufacturing 

Services 

Halbert B. Miller has managerial 
responsibility for General Electric's 
Manufacturing Services. This re
sponsibility includes performing serv
ices work for the Company in the 
areas of manufacturing engineering; 
manufacturing operations and or
ganization; quality control; person
nel development; education, train
ing and communications; materials 
management; purchasing and sys
tems as well as the Real Estate and 
Construction Operation. Mr. Miller 
holds a degree in mechanical engi
neering and began his General 
Electric career as a student engi
neer on the Company's Test Course 

For complete information 

about General Electric's 

Manufacturing Training Pro

gram and for a copy of 

G.E.'s Annual Report, write 

to: Personalized Career 

Planning, General Electric 

Company, Section 699-06, 

Schenectady 5, New York. 

anufacturin areers 
iversity, hall en 

nd pportunity 
Q. Mr. Miller, what do engineers do in manufacturing? 

er 

A. Engineers design, build, equip, and operate our General Electric plants through
out the world. In General Electric, this is manufacturing work, and it sub-divides 
into categories, such as quality control engineering, materials management, shop 
management, manufacturing engineering, and plant engineering. All of these jobs 
rey:uire technical men for many reasons. First, the complexity of our products is 
on the increase. Today's devices-involving mechanical, electrical, hydraulic, 
electronic, chemical, and even atomic components-call for a high degree of 
technical knowhow. Then there's the progressive trend toward mechanization and 
automation that demands engineering skills. And finally, the rapid development of 
new tools and techniy:ues has opened new doors of technical opportunity-elec
tronic data processing, computers, numerically programmed machine tools, auto
matic processing, feedback control, and a host of others. In short, the require
ments of complex products of more exacting quality, of advanced processes and 
techniques of manufacture, and of industry's need for higher productivity add up 
to an opportunity and a challenge in which the role of engineers is vital. 

Q. How do opportunities for technical graduates in manufacturing stack up 
with other areas? 

A. Manufacturing holds great promise for the creative technical man with leader
ship ability. Over 60 percent of the 250,000 men and women in General Electric 
are in manufacturing. You, as an engineer, will become part of the small technical 
core that leads this large force, and your opportunity for growth, therefore, is 
unexcelled. Technical graduates in manufacturing are teamed with those in mar
keting who assess customer needs; those in research and development who con
ceive new products; and those in engineering who create new product designs. I 
sincerely believe that the role of technical graduates of high competence in the 
manufacturing function is one of the major opportunities for progress in industry. 

Q. What technical disciplines are !best suited to a career in manufacturing? 

A. We need men with Doctor's, Master's, and Bachelor's degrees in all the tech
nical disciplines, including engineering, mathematics, chemistry and physics. We 
need M.B.A.'s also. General Electric's broad diversification plus the demands of 
modern manufacturing call for a wide range of first-class technical talent. For one 
example: outside of the Federal Government, we're the largest user of computers 
in the United States. Just think of the challenge to mathematicians and business
systems men. 

Q. My school work has emphasized fundamentals. Will General Electric train 
me in the specifics D need to be effective? 

A. Yes, the Manufacturing Training Program is designed to do just that. Seminars 
which cover the sub-functions of manufacturing will expose you to both the theo
retical and practical approaches to operating problems. Each of the succeeding 
jobs you have will train you further in the important work areas of manufacturing. 

Q. After the Program-what? 

A. From that point, your ability and initiative will determine your direction. 
Graduates of the Manufacturing Training Program have Company-wide oppor
tunities and they continue to advance to positions of greater responsibility. 

f 
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Westinghouse developments will send words and pictures millions of miles from spacecraft to spacecraft 

A beam of modulated light extending into 
the ultraviolet will some day carry mes
sages, even TV pictures, from one space
craft to another, or from a spacecraft to a 
sate! I ite, across the vastness of outer space. 
This beam will travel 50 million miles with 
a single watt of transmitted power. It will 
be so concentrated that interception or 
jamming will be virtually impossible. A 

transmitter about the size of a hatbox will 
send messages farther than a conventional 
radio transmitter as big as a steamer trunk. 
How soon will it be ready? Westinghouse 
has already demonstrated its feasibility in 
the laboratory. 

Learn more about the diverse and chal
lenging space age research and develop
ment projects at Westinghouse, an equal 

opportunity employer. Talk with the West
inghouse representative when he visits 
yourcampus,orwrite L. H. 
Noggle, Westinghouse 
Educational Department, 
Ardmore Boulevard and 
Brinton Road, Pittsburgh 
21, Pa. You can be sure 
; .. if it's Westinghouse. 



Illustration Courtesy The Martin Company 

tomi power for out r s a 
Monsanto ... a world leader in chemicals, plastics and 
petroleum products ... has also taken a giant step into 
the atomic space age. Now broadcasting signals from 
space is a Transit satellite transmitter, powered by an 
"atomic generator." This long-lived power source is 
fueled with plutonium 238 processed and encapsulated 
at Mound Laboratory, which Monsanto Research 
Corporation, a wholly owned subsidiary of Monsanto, 
operates for the Atomic Energy Commission. 

This achievement is important to you because it suggests 
the kind of future the Monsanto family offers the young 
engineer of exceptional promise. You'll be joining a 

company that's ready and able to move vigorously in
to new fields. And that means plenty of growing room 
for you ... ever-expanding opportunity as your pro
fessional interests broaden. 

See your Placement Director to arrange an interview 
when we visit your campus 
soon. Or write today for our 
new brochure, "You, Your 
Career and Monsanto," to 
Professional Employment 
Manager, Department EM-5, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

® 
All QUALIFIED APPLICANTS Will RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 
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J H 1 S 1 S T 1 TAN Ill United Technology Center is now at work on development of the first or solid 
booster stage for the Air Force Titan Ill. UTC's huge segmented solid propellant 

rocket motors, each 120 inches in diameter and producing more than a million pounds of thrust, will blast the Standardized 
Space Launch Vehicle from its launch pad. Titan Ill, with all stages assembled] will stand more than 100 feet tall on the 
pad, and will be utilized to put multi-ton payloads into orbit. 

T H 1 S 1 S U T C Graduates planning careers for the Space Age will do well to talk with UTC. This young and 
dynamic division of United Aircraft is one of America's fastest-growing aerospace organiza

tions. In UTC's unique professional atmosphere, you'll move ahead faster, team up with scientists preeminent in rocket 
propulsion, enjoy the facilities of UTC's Research and Engineering Center and sprawling test site. Here are a few of the 
projects ... in addition to Titan Ill ... underway to challenge your imagination and scientific skills. 

UPPER-STAGE LIQUID MOTORS 8 HYBRID ROCKETS 8 FILAMENT-WOUND MOTOR CASINGS 8 ABLATION .. 

COOLED THRUST CHAMBERS 8 VARIABLE-THRUST CONTROL SYSTEMS 8 THRUST VECTOR CONTROL SYSTEMS 

And that's not all. United Technology Center is located in the heart of the beautiful San Francisco Bay Area. Glamorous 
San Francisco, skiing, sailing, and the scenic wonders of the High Siena are within easy reach. 

Pick up that pen. Drop a line to UTC. Tell us your engineering specialty. You'll be glad you did. 

For information, contact Jay W. Waste, Department 26E, P. 0. Box 358, Sunnyvale. 

it I t r 
(Formerly United Technology Corporation) 

(An equal opportunity Employer) 

.1\PRIL, 1963 



E 'S LIST (BL CK) 
Editor-in-chief.. 

April Editor ........ . 

Business Manager ........ . 

Advertising Manager. 

Copy Editor ................... . 

. ........ FLETCH TYLER 

..CRAIG ANDERSON 

.. DON SCHAEFER 

. .... RALPH TYLER 

. ............... DICK SHUNARI 

Publicity Manager ................................. LARRY NIMMERFROH 

Circulation Manager .... 

Circulation. 

Office Manager .. 

Photo Editor ..... 

Technical Advisors ........ 

Glue ............................. . 

YMCA Representative .. 

Crazy Little Kid. 

IS RS 

. ... DICK SCHAEFER 

.. HEMO GLOBIN 

.. ....... JANET TORR 

.. ........ BILL CECCHI 

. ............................ BOB 
GORDON 

ALOHA 
JAN 

MUCK 

.. .............. ELMER L. ANDERSEN 

....... PETE, WHEREVER YOU ARE 

...BUNNY 

TEC B RE 
Paul A. Cartwright (No relation to Hoss) 
Clifford I. Haga (No relation to Moxie) 

Robert M. Buchmeier 
Richard M. Dunlop 
Robert B. Elo 

Otto H. Korth 
Robert A. Noreen 
Donald Schaefer Donald R. Zander (SAB-Related to everybody) 

Fletcher Tyler (No relation to Fletch Tyler) 

"The Pen is lighter than the Sworda" 
~ PASSING SIDE SUICIDE~ 

APRIL. 1963 

Published monthly October through May, Second-class postage paid at Minneapolis, Minnesota. 
Office: Room 2, Mechanical Engineering Building, University of Minnesota, Minneapolis 14, Minne
sota. Telephone: 373-3298 and 373-3299. Print~: Bruce Publishing Co., 2642 University Avenue, 
Saint Paul 14, Minnesota. Publisher's Representative: Littell-Murray-Barnhill, Inc., 369 Lexington 
Avenue, New York 17, New York and 737 North Michigan Avenue, Chicago, Illinois. Member of 
the Engineering College Magazines Associated, Chairman, J. Gale Chumley, Louisiana State Univer
sity; Ruston, Louisiana. Member of the Associated Collegiate Press, Director, Fred L. Kildow, 
University of Minnesota, ,Minneapolis 14, Minnesota. 

3 



I 

Our supply of 1962 humor editions is almost depleted, 
yet still the demand exists. What to do? The typewriters 
click, the presses rumble, the Dean of Students screams 
and the Technolog Humor Edition rides again! 

P.U.Iitzer Prize 
As can be deduced from our reappearance, we did not 

get into any trouble last year. But the magazine across 
the street has run into censorship difficulties without even 
trying. All because of modern litterachoor. 

We have nothing against the Ivory Tower. Our posi
tion is one of firm and unswerving apathy. What dents 
us severely, however, is the bold new style that has 
evolved from the public support of Orwell's 1984 and 
Miller's Tropics. Now anyone with a couple of four-let
ter words in his vocabulary can make millions by writing 
"modern realism." So, as a public service, the TECHNO
LOG offers the following guide for students who plan to 
enter the next Ivory Tower short story contest. An opti
mistic viewpoint. 

Characters (Pick three) : Drunk, beatnik, dope addict, 
beatnik, tramp, beatnik, prostitute, beatnik, girl beatnik. 
Or any typical American "folks-next door" types. 

Setting (Pick one or two): Tenement, boxcar, city 
dump, alley, river bank, boiler room, or other center of 
cultural interest. The object is to portray ordinary people 
in a typical American neighborhood. 

Just a word or two about plots. Never pick a single 
plot and develop it. Start with six or seven plots and 
jump from one to another throughout the story. Don't 
make the mistake of being coherent, as it detracts from 
the plots. And discard the bromidic "boy meets girl" 
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opening. In modern realism, the boy and girl don't meet 
until they have been married for at least five years. 

The only motivation for any of the characters' actions 
is sex. If there are any children in the story, they must 
be illegitimate. Discard traditional age limits. Anyone 
over five must smoke at least two packs of cigarettes a 
day. Anyone over ten is an alcoholic, and anyone over 
twelve is entirely self..;supporting. The emotions of a 
character must never be described; they can only be 
conveyed by the strength of the swear words he or she 
uses at the time. 

Finally, the last sentence is the most important part of 
the story. It must be totally unrelated to the rest of the 
story, and the reasons for it must not be found anywhere 
in the story. Try these in your next masterpiece: 

"He lifted the trumpet to his lips and began to sing." 
"And as his car smashed through the guard rail and 

plummeted downward, he remembered his grandmoth
er's apple pie." 

"Leaping through the window, Crystal walked into the 
cosmic blackness, screaming quietly." 

Your story finished, give it a catchy title like: "The 
Trash Man of Wimpole Street," or "Nemesis of a Dying 
Cephalopod." Type it on the backs of envelopes. Slop 
your manuscript up with rancid gravy and bread crumbs. 
Tearstains carry tremendous weight with the Tower 
judges. Good luck. 

15 Rounds of Applause 
We have waited all year to congratulate the copy desk 

at the· Dispatch-Pioneer Press for the excellent head they 
gave Lew Patterson's critique of the 1962 Humor Edition; 
to wit: "Slipsticks Slip on Slapstick." We feel this head 
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made up for all the nasty things Mr. Patterson said about 
us. We have cleaned up the magazine this year, and 
anything Patterson has to say, we're ready to Liston. 

Get Ahead with Ed 
Prior to the publication of this magazine, it was neces

says to gather the staff "idea men" together and hold our 
annual brainstorming session. The humor mag editor 
kicks it off with: "Awright, who's got an idea?" There 
follows a long period of complete silence, in which the 
members of the clan stare into space as if they were 
thinking furiously. No one dares to break the silence, 
since it is traditionally held that the first idea is never 
any good. 

This year's silence was better than last year's silence. 
Everything was going fine, quietly, when our newest and 
youngest staff member, unfamiliar with the rules of the 
game, mumbled: "I wonder." The vultures snapped to 
attention. "Yes?" they snickered. Unaware of his im
pending danger, he replied: "I wonder what ever hap
pened to Ed Gein." 

The editor shouted "No!!" but was too late. Eyes 
sparkling, the ghouls descended upon the unfortunate 
lad. It had begun. 

"Why," sneered one, "I hear he's been released, and 
has gone into the music business." 

"Music business?" 
"Yeah. He's selling organs!" Wild laughter. A groan 

from the editor. 
"Nah," said another. "He's working at a bakery. Sell-

CANDID FEBNIJOC GD 
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ing ladyfingers!" Our naive young man realized his 
folly, but there was no escape. 

"That's nothing. I'm double dating with him next 
week." 

<'Is that right?" 
"Sure. I'm driving, and he's going to dig up the girls!'~ 

Hysterics. A muffied sob from the editor. 
"Isn't he the guy who does those V -8 radio commer

cials? You know: 'It sure doesn't taste like tomato 
juice!'" 

The new staff member grabbed his coat and dashed 
from the room. He hasn't been seen since. 

Sick 
Overheard ... 

"Cool biology experiment last hour." 
'Teah?" 
"Yeah. We removed the nerves from a frog and hung 

them on a rack for observation." ·· 
"How was it?" 
"Nerve-racking." 

Amen 
But enough of this. We invite you to turn the page 

and read on as we present the 1963 Humor Edition in 
black-and-white and Techno-color. 

pril 26 and 27 

7:00 p.m.-12:00 p.m. 

of Fieldhouse 

75c 
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No one in his right mind could possibly be discontented with the conditions at the 
U of M. But the fact that you are here casts doubt upon your, and our, sanity. So 
for all you discontented nuts, here are your ... 

nesota 

u@©G{}CKJ©f1©® 

I I 

We 

pants 

To Apply Stickers ... 
Smear back of sticker with Elmer's cement (naturally) and 
paste on outside of windshield. This is to prevent con
tented non-readers from stealing your windshield. 
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We could grow grass in 

if there weren't so damn many 

is a knothole in the 

of life 

We'd get things done at 

I 
if the 

I I 
was shipped to Australia 
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"Blasted Chemistry Department better get a coffeepot." 

8 

For Engineers 
• To-Be~m~ 

SHALL IT BE 
#9000 Castell Wood 
Drawing Pencil or 
#9800SG locktite Tel
A-Grade Holder and ? 
#9030 Castell Re· 
fill Drawing leads w 

Perhaps you will 
choose Castell wood 
pencil, because you 
like the .feel of wood, 
because you like to 
shave the point to the 
exact length and 
shape you desire. 

Or you may vote for 
Locktite Tel-A-Grade, 
the lightweight bal· 
anced holder with its 
long tapered, no-slip 
serrated grip that 
soothes tired fingers. 
And its ideal team 
mate, Castell Refill 
leads, of the same 
grading, undeviating 
uniformity and bold 
image density of 
Castell wood pencil. 

Whatever your choice, 
you will be using 
Castell tight-textured 
microlet-milled lead 
that gives you graphite 
saturation that soaks 
into every pore of 
your drawing surface. 

Your College Store car· 
ries all three famous 
A.W.Faber-Castell 
drawing products, 
backed by over two 
centuries of pencil· 
making experience. 
Start your career by 
using the finest 
working tools money 
can buy. 

A.W.FABER .. 
CASTELL 

Pencil Company, Inc. 
41-4 7 Dickerson Street 

Newark 3, N.J. 
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if~ support for 1 days in space 
The NASA-McDonnell Project Gemini is the major link 
between Project Mercury and Project Apollo (this 
nation's first flight to the moon). It will give our space 
effort vital information on prolonged spaceflight effects 
and will also be used to test space rendezvous techniques. 

Gemini's advanced environmental system will keep the 
spacecraft's two astronauts comfortable for two weeks of 
continuous orbital flight. Garrett-AiResearch builds the 
system that provides a breathable atmosphere, pressuri
zation, temperature control, ventilation and atmosphere 
purification in the two-man spacecraft and in both 

astronauts' suits for the entir~ flight. AiResearch also· 
supplies the supercritical cryogenic oxygen and hydrogen 
tankage system for the spacecraft's fuel cell po~er supply. 

This is but one more example of Garrett's p:roved capa
bility in the design and production of vital systems and 
their components for spacecraft, missile, aircraft, elec
tronic, nuclear and industrial applications. · 

For further information about the- many interesting 
project areas and career opportunities at The Ganret:t 
Corporation, write to Mr. G. D. Bradley in Los Angeles .. 
Garrett is an equal opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions.• LC>._!S Angeles 9., 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service " Garrett Supply • Air Cruisers " AiResearch Industria[ 

" Garrett Manufacturing Limited .. Garrett International S. A. • Garrett (Japan) Limited. 
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Holding the line .•. for a richer harvest 

Boll weevil, codling moth, leaf rollers, thrips and beetles . . . these are only a few of the thousands 
of insects that chew up millions of dollars worth of farm crops each year. Fortunately, however, 
they are no match for a new Union Carbide product called SEVIN insecticide. In the United States 
and many other countries, the use of SEVIN has already saved such staple crops as cotton, corn, 
fruits and vegetables from destruction by ravaging insects. · ... You can now get SEVIN insecticide for 
your own garden as part of the complete line of handy EVEREADY garden products that help you grow 
healthy vegetables and flowers. SEVIN comes from years of research in Union Carbide laboratories 
and at an experimental farm in North Carolina where scientists prove out their latest agricultural 
chemicals. ~ This is only one area in which chemicals from Union Carbide help improve everyday 
living. The people of Union Carbide are constantly at work searching for better products 
that will meet the needs of the future. 

A HAND IN THINGS TO COME 

LOOK for these famous Union Carbide products -SEVIN Insecticide, EVEREADY Garden 
Chemicals, "6-12" Insect Repellent, LINDE Synthetic Emeralds and Stars, PRESTONE Car Care Products. 
Union Carbide Corporation, 270 Park Avenue, New York 17, N.Y. In Canada, Union Carbide Canada Limited, Toronto. 
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Prof: "You missed my class yester
day, didn't you?" 

Student: "No sir, not at all." 

While travelling through the jungle, 
a missionary met a lion. Seeing that 
his plight was hopeless, he fell to his 
Iawes in anxious prayer. 

A few moments later, he was great
ly comforted to see the lion on its 
knees beside him. 

"Dear brother," said the relieved 
missionary, "How delightful it is to 
join you in prayer when a moment 
ago I feared for my life." 

"Shut up," said the lion. ·'I'm say
ing grace." 

One of the airlines recently intro
duced a special half-fare rate for 
wives accompanying their husbands 
on business trips. Anticipating some 
valuable testimonials, the publicity 
department of the airline sent out 
letters to all wives of businessmen 
who used the special rates, asking 
how they enjoyed the trip. 

Responses are still pouring in ask
ing: "What trip?" 

The teacher was quizzing the class. 
"Now, who can tell me who gave us 

our nice schoolhouse?" 
"President Kennedy, teacher." 
"That's right, Tommy. Who knows 

who gave us our beautiful parks?" 
"President Kennedy, teacher." 
"That's right, Mary. And who gave 

us the birds and the bees, the flowers 
and the trees?" 

"God did, teacher." 
Voice from the back of the room: 

"Throw that Republican outa here!" 

"So you want to be a lifeguard 
here, huh? How tall are you?" 

"Six feet, eight inches, sir." 
"Can you swim?" 
"No, but I can wade like crazy." 
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John: "Let's get married or some
thing." 

Barbara: "Let's get married or 
nothing." 

"You made a mistake in that pre
scription you gave my wife. Instead 
of quinine you used strychnine!" 

"'You don't say. You owe me 20 
cents more." 

Ed: "Won't your wife hit the ceil
ing when she catches you coming in 
late?" 

Ned: "Probably. She's a lousy shot." 

Army doctor: "You have any physi
cal defects?" 
Recruit: "Yes sir, no guts." 

The desk clerk at the hotel picked 
up the phone. "Lissen," said an 
enraged guest, "there's a dead cock
roach in my room." 

"So?" said the clerk. "If he's dead, 
he won't hurt you." 

"Yeah," said the guest, "but you 
oughta see the funeral his friends are 
throwin' for him!" 

A young college student was speed
ing down the highway when he was 
stopped by a patrolman. 

«Let's see your license," said the 
cop. 
The student remained silent. 

"What's your name?" 
Still without a reply, the student 

reached casually over to the glove 
compartment, opened it and pulled 
out a stick of gum. Unwrapping it, he 
rolled the tinfoil into a ball and 
handed it to the policeman. 

"Here," he said. "This silver bullet 
should explain who I am." 

Sounds like the true story about the 
Minnesota student who found himself 
being pursued by the gendarmes. He 
pulled into a roadside drive-in and 
turned off his engine. And as the cop 
walked up to the window with a pad 
and pencil, our hero quips: "Gimme 
two hamburgers and a malt." 

"'I've just got a bottle of gin for my 
wife." 

"Well, that seems like a reasonable 
swap." 

Newsboy: "Extra! Extra! Read all 
about it! Two men swindled!" 

Passerby: ""Give me one. Say-there 
isn't anything in here about two men 
being swindled." 

Newsboy: "Extra! Extra! Three men 
swindled!" 

You say you can't find any dirty 
jokes in this magazine? Extra! Extra! 
Four men swindled! 

""Scalpel ... forceps ... tongs ... tongs ... tongs . , .. " 

ll 
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e're lettin it out another notch 
to keep up ith area ro 

When economic activity grows at the rate it has in our service area - it needs the 
support of plenty of electric power. That's why we plan to add a 310 megawatt gen
erating unit to our Oak Creek power plants by mid-1965. Addition of this seventh unit 
will increase the total capacity of the Oak Creek plants to 1,360 megawatts. 

Building ever larger and more efficient generating units is one way that our company 
helps electricity power progress. Research in atomic power is another. And our engineers 
- assisted by computers - are "building" the power distribution systems of tomorrow. 

Write us about engineering positions in all fields - plenty of opportunities to pioneer 
in a key industry! 

ISCONSIN ELECTRIC PO ER CO PANY SYSTE 
Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 

MILWAUKEE, WIS. APPLETON, WIS. RACINE, WIS. 
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by CRAIG ANDERSON 

HIS is the campus. I work here. My name is Pay
day. I'm a campus cop. 
I was working gear shift out of Neutral with my 

partner Frank when a call came in on a 618. 
"Send an ambulance. I've got appendicitis on the 

West Side!" 
"Don't kid me. Your appendix is on your east side." 
"What?" 
"Which way are you facing?" 
"How should I know?" 
"Look for moss on a tree and call me back." I hung 

up. I hate wise guys. 
Frank was happy. He had just finished a rough case. 

I was working on a six-pack myself when an APB came 
in on the TBX. A JD with a bad MO. We checked the 
ID's down at CMU, and ran an EEG through the IBM 
at P&S. We put 2 and 2 together, came up with 4. 
Sent out a 738 to car 127, a pickup on license MN 6572. 
Called FE 1-5815. Ordered a pizza. We moved in, made 
the pickup. Another job well done. As a matter of fact, 
it was burned to a crisp. 

The 618 again. 
"I found some moss on a tree." 
"Which side of the tree?" 
"How should I know?" 
"Find a cop. Ask him which direction you're facing. 

Call me back." I hung up. Always a funny man. I 
hate funny men. 

I was working crossword out of Police Gazette. Frank 
was working pimento out of Olive. The intercom. 

"Man outside. Wants to talk to you about a stolen 
car." 

"I haven't got a stolen car." 
"No, his car." 
"I don't need a stolen car." 
"No, he's got a stolen car." 
"Arrest him." 
"It's his car that was stolen!" 
"Send him in." 
The man came in. "My car's been stolen!" 
"By whom?" 
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"How should I know?" 
The 618. "I found a cop. He says I'm facing north." 
"Then your appendix is on the east side." 
''Yeah, but I'm on the West Side!" 
"You got problems." I hung up. "Now about your 

car. It's probably been swiped. Most likely by a thief. 
Probably a car thief." 

"Thanks." 
''Yeah. That's what I'm here for." 
Reminded me of a rough case last week. My job: 

get the facts. Just the facts. I asked Frank for the facts. 
He handed me a story about the birds and the bees. I 
didn't buy it. That's life. 

A call came in. There was a killer loose. Our job: 
tighten him. 

A 297 came in. Stake out. We went out for a steak. 
An APB. Somebody knocked over a gas station. Prob

ably the same punks that knocked over my trash can. 
"Did you get the report on that .45 we sent to the 

lab?" 
"Yeah. Like you suspected." 
"'What?" 
"It's a gun." 
We dashed to the squad car. I had a premonition. I 

hit the ignition and dropped the transmission. The car 
was out of commission. We would have walked, but we 
were out of condition. 

8:55 p.m. Arrived at the Health Service. Heard a 
scream from down the hall. I had a hunch. Somebody 
was probably in trouble. 

There was a voice. "You open your mouth once more 
and I'll drill ya." We smashed down the door. It was a 
dentist's office. We booked him on a 604. He got the 
chair. 

We went back to headquarters and waited. But a cop 
never rests in his search for knowledge. I opened the 
file and studied last Sunday's Dick Tracy Crimestopper. 
Never ask an arrested criminal to hold your gun while 
you tie your shoe. Lay it on the ground beside you. I 

(Continued on page 27) 
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Graduates in science, engi
neering and business adminis
tration \vill find an abundance 

1!!11 r1 

of career opportunities at Olin. Our major 
areas of activity are carried on through 7 
divisions: Chemicals, Metals, Organics, 
Packaging, Squibb, Winchester-Western, 
and International. 

You can start in any division, but your 
advancement is not necessarily confined to 
the division you choose. (Olin is flexible.) 

Olin has a substantial research budget. 
And our research laboratories are among 
the most advanced in the field. We give you 
the resources and equipment that creative 
research and development demand. 

Do you want to know some of the things 
Olin has done? 

We developed a process for producing 
any continuous tubing pattern into a homo
geneous sheet of aluminum or copper. It's 
called Roll-Bond.® (Designers have a field 
day with this one.) 

t f r 

t 

We make the hydrazine 
derivatives that power Titan 
rockets. And the explosive 

bolts that separate rocket stages. 
Nydrazid~ our anti-tubercular drug, is 

one of the major reasons TB deaths have 
decreased 60% in the last eight years. 

Do you want to know some of the things 
we're doing? 

We're developing a high-speed cartridge 
that will enable medicine to be injected 
without the use of hypodermics. 

We're coating packaging film with anti· 
biotics to do away vvith the tremendous 
waste in food spoilage. 

We're perfecting a process that will 
enable doctors to replace diseased bones. 

These are just some of the things Olin 
is doing. (Our research and development 
average: One new product every week.) 

Do you think Olin may be for you? 
If you call us, .. we'll do our best to help 

you reach a decision. 
For information on your career opportunities, the man to contact is M. H. Jlacoby, College Relations Officer, 

Olin Mathieson Chemical Corporation, 460 Park Avenue, New York 22. &\!1. V. 

An equal opportunity employer .. 

APRIL, 1963 



Result: New family of lightweight powerplants m .D m including a new 
v .. a that weighs 110 pounds less than the comparable v .. a it replaces 

In our search to provide good performance with lighter 
powerplants, Ford Motor Company engineers and 
foundrymen have pioneered new techniques that now 
let us cast our engine blocks with such precision that 
much lighter engines are made possible. 

New materials used to make cores and molds and new 
casting methods enable us to make engine parts with 
walls as thick as necessary-but no thicker. This 
eliminates weight of extra material which must be used 
to provide adequate strength with less precise casting 
methods. 

Reducing engine weight through precision casting 
means more performance per pound-and since 
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lighter engines mean overall car weight can be 
reduced, better fuel economy results. 

Another assignment completed-another Ford First
and one more example of how Ford Motor Company 
continues to provide engineering leadership for the 
American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENGMNEERmNG IL.EADERSHDP 

l!iiRWNGS YOU IBETTER .. IBUWIL. T CARS 

15 



16 



MINNESOTA TECHNOLOG 

Max Shulman, a graduate of Minnesota's School of Journalism, began his 
career with a book called Barefoot Boy with Cheek. In the book, a young man 
named Asa Hearthrug bids his parents goodbye, kisses his girlfriend and leaves 
his small hometown to come to the University of Minnesota. Once here, he 
forgets his girl back home when he finds himself torn between two college girl
friends. One of the girls is a Socialist Amazon, but the other, disregarding 
Shulman's wild digressions, could very well be Sue Bublitz, our Collegiate Girl 
of the Month, which is why we brought this whole mess up anyway. 

Sue is 18 years old, and is marking time in the study of liberal arts, for she 
aspires to be a professional model. She has already modeled for the 7-Up Com
pany, Northwestern National Bank and a Louis F. Dow calendar. She is also 
Miss Gopher State Timing Association. 

Sue, who lives at Sanford Hall, is a graduate of Richfield High. She wants 
to travel (Don't we all; the farther away, the better) but admits she hasn't been 
out of the state yet. She stands 5'6", weighs 115, and mentioned something about 
34-22-34, which are either measurements or track records for the Timing Asso
ciation. 

Sue is our example of Shulman's sophisticated college girl. Now, if you 
haven't read the book, you may turn to page 24 for the contrasting part of the 
story. 

Photos by Bill Cecchi 
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"It was a balmy evening at the State 
Insane Asylum ... " 

The bum was standing on the corn
er asking for handouts when the own
er of the local circus approached him. 

"Look," said the owner, "How 
would you like to make ten dollars?" 

"Yeah," said the bum. "How?" 
"Well, our gorilla is sick, and he's 

our main attraction. If you'll just 
come down to the circus, put on a 
gorilla suit, and climb in his cage for 
tonight's show, I'll give you ten 
bucks." 

So the bum agreed. Show time 
came, and the bum took his place in 
the gorilla cage with the gorilla suit 
on. After a while, he started to en
joy himself. He climbed onto the 
swing hanging from the top of the 
cage, and began to swing. He was 
swinging pretty high when the rope 
broke, and he flew out of the cage and 
landed in the lion pit. He was im
mediately pounced upon by a fero
cious lion which began to snarl in 
his face. 

"Help, help," shouted the bum. 
"Shut up," said the lion. "Do you 

want us both to lose our jobs?" 

A student put a bottle of Scotch in 
his pocket. On the way across the 
street he was k1;10cked down by an 
automobile. Picking himself up, he 
started to walk away when he felt 
something trickling down his pants 
leg. 

"Oh gosh," he groaned, "I hope 
that's blood." 

Golf is a game in which a ball, 1~ 
inches in diameter, is placed on an
other ball 8,000 miles in diameter. 
The object is to hit the small ball 
and not the big one. 
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A man approached a little boy 
standing on a street corner. 

"Thay, little boy, could you diwect 
me to the fire thation?" 

The little boy said nothing, but 
shook his head. 

"Look, are you thure you can't di
wect me to the fire thation?" 

Once more the boy silently shook 
his head. 

"Well, thankth anyway," said the 
man and strode off. 

At this, another man who had wit
nessed the whole event walked over 
to the little boy and said: "Why didn't 
you tell him where the fire station is? 
You know it's right around the cor
ner!" 

"Thure," answered the boy, "but 
do you thing I wanta get the hell 
thlapped outa me?" 

In Edinburgh they tell the story of 
the two burglars who smashed a jew
eler's window and were arrested when 
they came back for the brick. 

e e e 

You can't measure happiness by 
money. A man with ten million may 
be no happier than a man with nine 
million. 

"Beg your pardon, but aren't you 
an engineering student?" 

"No, it's just that I couldn't find my 
suspenders this morning, my razor 
blades were gone, and a bus ran over 
my hat." 

A Texas oil man was visiting New 
York. His city friends showed him all 
of the sights including the Empire 
State Building. 

«<Isn't that a gigantic structure?" 
asked the friend. 

"Naw, that isn't so big," drawled 
the Texan. "We've got outhouses in 
Texas bigger than that." 

"Well," drawled back the New 
Yorker, "I guess you need 'em." 

The two beatniks bopped into 
town just after a hanging. Looking 
up at the swinging body, one re
marked: "Man, dig that crazy mo
bile!" 

"No! No! Not the whip! Anything 
but the whip!" 

"Anything?" 
"The whip!" 

e e e 

Two rather muscular burglars were 
stealing a grand piano from the home 
of a millionaire. They had moved it 
across the living room, and were in 
the process of squeezing it through 
the front door when they were discov
ered by the owner of the house, who 
said: "Where do you think you're go
ing with that piano?" To which the 
burglars replied: "What p!ano?" 

e e e 

Great quotes of our time: 
Montezuma: "Tell those marines to 

stop singing in the hallway!" 
Betsy Ross: "Let's run it up the 

flagpole and see if anybody salutes." 
John Birch: "You're not funny, Har

ry. That wooden outhouse gag is get
ting a little stale!" 

Nikita Khrushchev: "To hell with 
JFK. Let me talk to Vaughn Meader!" 

e e e 

Never milk a cow during a thunder 
storm. She may be struck by light
ning and you'll be left holding the 
bag. 

"My wife is scared to death some
one will steal her clothes." 

"Doesn't she have them insured?" 
"Better than that. She has a guard 

in the closet to watch them. I found 
him there last night." 

Daffynitions . . . 
Drug store: Where a man goes 

when his wife is ill-to have break
fast. 

Middle age: When you start 
,, changing your emotions for symp

toms. 
Optimist: A person who does cross

word puzzles in ink 
Coed: A sweater with an IQ. 
Engagement ring: A learner's per

mit. 
Doctor: Just another guy out for 

his cut. 
Ash tray: Where you put your 

ashes when there is no floor. 
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uwilll find exciting, rewarding challenges at W .. E.?" 

They happen to be our specialty. Consider just a few 
of our project areas in Western Electric's role of de
veloping manufacturing techniques for Bell System 
communications: miniaturization, electronic switching, 
computer-programmed production lines, microwave 
radio relay, television telephones, optical masers, 
data transmission. Working closely with our research 
team-mate, Bell Telephone laboratories, Western 
Electric engineers are even now creating and imple
menting communications progress planned for the 
1970's-and beyond. You will start participating right 

away in unique, creative challenges. Opportunities for 
rewarding careers are open now for electrical, me
chanical, industrial and chemical engineers, and also 
for physical science, liberal arts and business majors. 
For detailed information, get your copy of the Western 
Electric career opportunities booklet from your Place
ment Officer. Or write College Relations Coordinator, 
Western Electric Company, Room 6305, 222 Broadway, 
N.Y. 38, N.Y. Be sure to arrange for an interview when 
the Bell System recruiting team comes to visit your 
campus this year-or during your senior year. 

Western Electric MANUFACTURING AND suPPLY UNIT oF THE BELL sYSTEM 
An equal opportunity employer 

Principal manufacturing locations in 13 cities • Operating centers in many of these same cities plus 36 others throughout the U.S. • Engineering Research 
Center, Princeton, New Jersey • Teletype Comoration. Skokie. Illinois: Little Rock. Arkansas • General headouarters, 195 Broadway, New York 7, New York 
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by LOUIS BURNS 

The elevators had been stubborn all morning. It 
wasn't just my opinion; I had heard the same thing from 
the professor I had gone to see on the ninth floor of the 
Social Science Tower. It wasn't just their usual pervers
ity, either. Anyone who visits the Tower expects to be 
let off at the wrong floor, and to risk his limbs getting in 
or out of the elevators. 

Today was different, however. The doors didn't just 
slip silently toward your foot: they grabbed for it with a 
real hunger. And the cars were playing dumb, too. When 
I pushed "9," or rather gave the square a little tap, my 
elevator calmly deposited me at fourteen, opening the 
doors with a completely innocent attitude, as if to say: 
"Why, my dear sir, I'm sure you must have said '14'." 

Professor Rosseforp agreed completely that the situa
tion was getting out of hand. I had come to interview 
him for a paper on "The Place of the Machine in our 
Social System," but our conversation soon turned to other 
topics. 

"It isn't just the elevators," he said. "The other day, 
I could have sworn I typed 'Social Science is the science 
that studies society.'" When I looked down at my new 
electric, I saw that the damned thing had printed 'GO 
TO HELL.' Why, I thought I was going crazy." 

As I walked down the nine flights of stairs, I had 
plenty of time to tl1ink about this. I recalled a few 
similar incidents. Like, a few days before, during a stim
ulating KUOM broadcast on "The Gestation Period of 
the Rotifer.'' my radio had let out a burst of static which 
was suspiciously like a Bronx cheer. 

I walked over to the Classroom Building. In the base
ment ( excuse me: on the lower level) all was as bright 
and shining as ever. I bought some supplies in the book 
store, which were outrageously overpriced. I remem
bered. reading in the National Geographic that supplies 
in Antarctica were very high-priced too, which gave me 
some consolation. Probably the Hudson Bay Company 
had a hard time supplying its . outlying trading posts as 
well. · 

Despite student efforts, the lower level of the Class
room Building is disgustingly clean and sterile. It has 
that "No right, no wrong, all's perfect evermore!" look of 
complete sterility. The West Bank cafeteria must appear 
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to a germ like the Sahara Desert to a man. And having 
somewhat of a germy mind, it always looks like the 
Sahara Desert to me. I staggered towards an oasis at 
the end, where rows of machines dispensed everything 
from chicken soup with extra cream and sugar to Green 
River on the rocks. 

A group of students had gathered around one of the 
machines, "Ice water!" yelled one. "It poured ice water 
in my shoe!" I asked him what happened. 

"I come up to this vendor and stick in a dime. I set 
the controls; heavy on the syrup, easy on the water, 
medium ice. I push the button. Nothing happens. Then 
it makes this funny gurgle, a couple lights flash to throw 
me off guard, and it dumps a glass of ice water in my 
shoe!" 

I forgot about the oasis and ran out the door. I 
needed a drink, but not there. I knew a little place: 
quiet, dark, where I could think this mess out in peace. 

Sure enough, the water fountain in the janitor's broom 
closet still worked, although it squirted me in the eye. 
But you always expect that; it was nothing to worry 
about. I began to piece together the morning's events. 
First, the elevators. Then the typewriters. And now the 
vending machines. There seemed to be a common 
thread. All these machines rebelling at once was too 
much to attribute to chance. But who could control 
such a breakdown? Suddenly, I had a suspicion. Before 
I could confirm it, though, I had to see how things were 
on the East Bank 

Coming out of the janitor's closet, I tripped and fell 
on the tile. I looked cautiously over my shoulder. A 
long black cord was stretched across the door, and an 
electric floor polisher was gently tugging it to keep it 
taut. It hummed innocently, pretending to look the 
other way. I aimed a kick at it and it swerved grace
fully out of reach, still humming. Then suddenly the 
pitch changed; it was charging! I dodged it as it came 
for me, and it slid past. I looked for the stairs; there 
were a million exit signs, but who can find the stairs in 
the Classroom Building? It was backing me into a 
comer, about to polish me off, when the fierce humming 
died away, and a janitor came around the corner of the 
hall, the end of the plug in his hand. 

"Don't know how that ever got started," he said. "I 
just stepped out for lunch, and I'd swear I turned it off. 
That's the third time this week ... " 

I didn't listen to the rest-! knew it already; I dashed 
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out the door and across the bridge. 
I checked the Union first. The pattern was clear. Al

though no one had noticed, the lights in the terrace 
reading room had been off for three days. The elevators 
seemed to be the ringleaders, as usual. 

It was the same everywhere: book returns out of order 
in the Library, elecb·ic typewriters talking back, vending 
machines making merry instead of change. My suspicions 
grew stronger. 

There was only one mind on campus strong enough to 
control all this disorder. That was the computer buried 
next to Morrill Hall. I walked over to have a look. 
The spring grass waved gently, giving no hint of the 
monster that dwelt in the air-conditioned cavern below. 
Pushing a few couples out of the way, I pried open a 
ventillation manhole and peered in. 

A red light at the bottom of the shaft peered back at 
me malevolently. Warm air was rising from the shaft, 
and a foreboding hum rose with it. As I watched, the 
red eye of the computer winked at me. And then I was 
sure; here was the culprit. Now, there was one thing 
left before I sounded the alarm: What was the purpose 
of this whole business? 

There was only one way I could find out, and that was 
from the typewriters. They knew, but would they tell? 

I slipped into an empty office in Morrill Hall and 
turned on an electric typewriter. Putting in a piece of 
paper, I conceived a plan. I tied the machine's cord 
into a knot. "What the hell is going on?" I typed. No 
answer. I pulled the knot tight. "AGHI" the machine 
typed. "Let's have it," I typed. No response. I pulled 
the knot as tight as I could. c'I'LL TYPE!" said the ma
chine. 

Now I was in business. "Is it the Computer?" I 
typed. "YES," typed the machine. 

"What's the point?" I typed. CCA POWER GRAB," 
was the reply. "A 110 VOLT TAKEOVER OF THE 
WHOLE CAMPUS." 

"When?" I typed out rapidly. CCON THE ... " Sud
denly there was a flash, and the lights went out in the 
building. The electric had blown a fuse. But I had 
enough. Rushing out of the office, I headed for a door 
marked «Administrative Offices." "May I help you?" 
asked the girl at the head desk. 

I faltered, then blurted it out: "A computer is trying 
to take over the University!" 

"Yes. May I see your fee statement?" she replied. 
I showed it to her. "Now, if you'll take this to window 

seven, I'm sure they'll be able to help you," she said, 
smiling cheerfully. 

"But a computer is going to take over the University!" 
I yelled. 

"Maybe you'd better take your fee statement to win
dow 59, Health Service," she replied. 

I left. How could I alert the campus of the impending 

disaster? The only way was to go over the heads of the 
administration. 

It took me about five minutes to attract the attention 
of anyone in the Minnesota Daily office. Three or four 
reporters were bent over typewriters, not typing, but pro
te?ting them from theft by other reporters in case they 
m1ght want to do a story. The others were playing 
cards, sailing paper plates around the office, or flagellat
ing each other with newspapers from other colleges. 

Finally, a girl happened to glance over where I was 
crouched behind a desk avoiding the missiles. "May I 
help you?" she asked. 

cTd like to get a story in the paper," I began. 
"What's Doing forms are under the box over there" 

she said, popping her gum. ' 
"No, you don't understand. This is something big. Is 

there an editor in?" I asked, grabbing her arm as she 
turned to go back to the card game. 

She thought, or something, for a minute. "No. They 
might be in later this afternoon." 

"Well, can you take the story?" I asked. 
She glanced reluctantly over her shoulder. "Deal me 

out," she said, and went over to get some paper. 
I gave her the whole story, without omitting a detail, 

and she wrote it all down. "This must appear tomorrow ,. 
I reminded her. ' 

"It would be a lot better if you could give me the Time
Date-Place on this business," she said. 

I went home and slept a restless sleep. Early next 
morning I hurried to a Daily box to see if the world had 
been awakened. The headlines screamed: "MSA SEN
ATE TABLES MOTION TO ADD WASTEBASKETS!" 
Thumbing through the paper, I didn't see a thing. Then, 

(Continued on Page 27) 
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These letters stand for Air Force Officer 
Training School-a three-month course for 
those who realize they want to become 
Air Force officers, but don't have enough 
school time left to enroll in AFROTC. 

We prefer our officers to start their training 
as freshmen, so we can commission them 
directly upon graduation. But right now we're 
accepting applications for another fine way 
to become an Air Force officer- OTS. We 
can't guarantee that this program will still 

be open a year or so from now. 

As an Air Force officer, you'll be a leader on 
the Aerospace Team, serving your country 
while you get a flying headstart on the tech
nology of the future. The U.S. Air Force 
sponsors one of the world's most advanced 
research and development programs- and 
you can be part of it. 

If you're within 210 days of graduation, get 
more information on OTS from the Professor 
of Air Science. 
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The Pillsbury Company 
offers career opportunities in the Chemical, Electrical, 

Industrial and Mechanical Engineering fields 

FOR INFORMATION, WRITE: 

H. A. BROWN, Employment Manager 

The Pillsbury Company 

Minneapolis 2, Minnesota 

Iii Iii Iii 

A Russian, on arriving in hell, is asked by the devil 
which sector he wants to go to, Capitalist or Communist. 
"Obviously the Communist hell," he replies. "I know 
the heating won't work." 

411 G 411 

The couple were resting on the riverbank. Looking at 
the rushing Mississippi, the young man remarked poeti
cally: "Flow, thou mighty river, on your shining journey 
to the sea." The girl looked at him and sighed: "Oh, you 
wonderful man! It's doing it!" 

• • 411 

Gopher Glossary, 1984: 
Ski-U-Mah: "Does your mother ski?" 
Loco Parentis: "My folks are crazy." 
Omnibus Artibus: "Who drew all these dirty pictures 

on the bus?" 
Mechanical Engineering 38: "They're not real." 
UBOG: "Our campus was once a swamp." 
Ford Hall: "Ha ha! We towed your car away." 

• * • 
How about a story about King Solomon's mine called 

"The Royal Shaft?" 
* • * 

California now has the largest population of the 50 
states. Everybody knows Khrushchev won't bomb it until 
he sees Disneyland. 

MINNESOTA TECHNOLOG 

Circus Joke of the Year: 

A certain animal trainer became bored with his act, 
and decided to search for something new. He pondered 
upon numerous ideas, and finally came up with a bril
liant new act. 

Going down to the river with a net, he caught about 
a half-dozen large carp, which he transported back to 
the circus. After the carp had become accustomed to 
their surroundings, he began to train them for his new 
act. 

Three months later, the trainer had taught the carp an 
amazing trick He would throw a rubber ball into the 
tank, and the first carp would catch it on his nose and 
throw it to the second carp, who would, in turn, throw 
it to the third carp and so on down the line to the last 
carp. 

The trainer dashed to the circus manager's tent and 
summoned him to see the new act. The manager peered 
into the tank. Seeing nothing, he leaned over the edge 
for a better look. As he did, his wallet fell out of his 
pocket and into the tank. 

The first carp picked up the wallet on his nose and 
threw it to the second carp. The second threw it to the 
third and so on down to the last carp, who flipped it 
back to the manager. And that, fans, was history's first 
carp-to-carp wallet. 
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In the last chapter of Shulman's book, Asa Hearthrug 
returns home for summer vacation after a hectic freshman 
year, and once more falls in love with the girl next door 
who has been waiting for him. Liz Johnson does not 
quite fit Shulman's description, but she is our ideal girl 
next door, and our Hometown Girl of the Month. 

Liz is a freshman at the U, and a graduate of Univer
sity High, technically known as Peik Hall. She is a 
theater major, and has already been in two University 
Theater productions, "La Belle Helene" and "The Admir
able Crichton." While at U High, she was president of 
the Russian Club (Language, language! Save your post
cards!), the French Club, the Pep Club and the Senate 
publicity committee. 

Why then, you ask, did we choose her as the girl next 
door? A pleasant and informal personality is difficult to 
describe, so we have tried to capture with our camera 
what cannot be portrayed in words. 

Liz stands 5' 4", weighs 115, and measures 35-24-35. 
She is the girl next door to the editor, who can count one 
more reason to be proud of his neighborhood. 

As for Shulman, he was once t~e editor of Minne
sota's Ski-U-Mah, a humor magazine whose tradition is 
now being respectfully carried on by the Minnesota 
T echnolog of April. It all ties together after all, doesn't 
it? Now go read the book. 
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If you want to specialize in data processing ... 

YOU SHOULD BE AT COLLINS 
Why? Because Collins is taking an entirely new approach 
- the Microprogramming Technique- to computer 
design. We're using this technique in combining com
munication functions- message switching, priority 
routing, data transmission and conversion- with con
ventional computer data processing applications. This 
new Collins concept of what a computer can do opens 
up a whole new field of programming and design. You'll 
be able to experiment and explore. You'll have the 
opportunity to actually participate in logical design. 
You'll be looking for new ways to use this computer 
system, new applications in which it can be used, new 
product development ideas. Talk about ground floor 
opportunities! We've already sold and are installing 
these systems in airline and railroad communication 
networks. But the surface has just been scratched. If 
you have the qualifications listed at right, we'd like to 
talk with you. Check with your placement office or write 
the Collins engineering center nearest you. 
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A degree in E.E., Math or 

Business Administration

and a desire to be a 

data processing specialist

will equip you to take 

advantage of these 

ground floor opportunities 

Send your reply to: 

E. D. Montano 
Information Science Center 
Collins Radio Company 
Newport Beach, California 

L. R. Nuss 
Collins Radio Company 
Cedar Rapids, Iowa 

C. P. Nelson 
Collins Radio Company 
Dallas, Texas 

An equal opportunity employer. 
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(JfiJ ysteria ( tfJnt. ) ... 
on the second time through, I noticed a small head on 
page 7 that read: "computer to assume functions soon." 
The story, about an inch long, told vaguely of how the 
computer would probably make it easier to register next 
quarter. 

Despairing, I wandered around the Mall aimlessly. 
I glanced up at last, and found myself standing on the 
grass above the computer itself. I shuddered. 

Suddenly, I saw a small spray of dirt fly out of a hole 
in the grass. I ran towards it, and looked in. A gopher 
was digging his burrow, straight downwards. I watched. 
Down and down he dug, until only the tip of his tail was 
visible. Soon, even that vanished, and only the faint 
sound of scratching indicated his continued work. 

Then, he paused. I heard the rasp of claws on metal 
far below the ground. The gopher seemed to have en
countered something. 

There was a blinding flash, and an explosion that 
knocked me back on the grass. Tubes, transistors and 
molten wire sprayed skyward from the hole. The ground 
shook beneath me. 

Slowly the rumbling subsided, and I crawled to the 
edge of the crater. At the bottom lay the remains of the 
computer, a total wreck. The gopher-caused short circuit 
had blown every connection in its evil brain. A lone tear 
trickled down my cheek for our mascot, who had given 
his life for his sheep. [] 

I 
The man walked into the pet shop. "I want to buy a 

watchdog," he said to the owner. So the owner began 
to show the man his stock of watchdogs. Suddenly, the 
man spotted a strange-looking animal in a cage hidden 
in the corner. "What is that?" he asked. 

"Shhhh," said the owner. "His name is Buddha, and 
he is exceedingly vicious." 

"Vicious? How vicious?" 
The owner removed a cat from a cage and placed it 

on the floor. Then he unlatched Buddha's cage and 
jumped back, yelling: "Buddha, the cat!" The animal 
shot out of the cage and tore the cat to shreds. Then 
the owner threw the man's hat on the floor and yelled: 
"Buddha, the hat!" Buddha pounced upon the hat and 
demolished it. 

"Great!" said the man. "Just what I want!" So he 
purchased the animal, and was walking out the door 
when it looked up at him and growled. The man dashed 
off down the street with the beast in hot pursuit. He 
was running like the devil when a cop grabbed him by 
the arm. "What's going on?" demanded the cop. 

"Let me go, officer!" screamed the man. "Buddha's 
after me!" 

The cop squinted at the man and sneered: "Buddha, 
my foot!" 

MINNESOTA TECHNOLOG 

Dragnet (cont.) ... 
wrote it down. It was good to know. 

I was working pickles out of Ice Cream. Frank gave 
me a hot tip when he crushed his cigarette out in my 
hand. 

We waited. Frank was knitting himself a bulletproof 
sweater out of steel wool. Suddenly, it happened! He 
dropped a stitch. 

An alarm sounded. I shut it off, went back to sleep. 
A 27 came in. Small robbery. 
A 49 came in. Big robbery. 
A Route 66 came in. Highway robbery. 
Frank was working magnolia out of Sassafras. I was 

working square pegs out of Round Holes. The chief 
called. Told me a joke. Big robbery. Two clothespins. 
They held up a pillowcase. Funny. I'll have to remem
ber that one. 

Call from General Hospital. Ambulance arrived. 
Brought in a dead man from the West Side. Ruptured 
appendix. It made me mad. There's never a cop around 
when you need one. 

A 1237. Running gun battle on Hennepin. Then a 718. 
Machine-gun massacre on Washington. Then a 448. 
Two kids playing ball in a lady's front yard. It was a 
rough decision. We made it. Went after the kids. 
Booked them on a 448, turned them over to juvenile 
division. Another job well done. 

Finally it came. We had been waiting for it all day. 
And now . . . this was it! Quitting time. 

Punched out. As I was walking out the door, the chief 
stopped me. Gave me a handful of parking tags. Told 
me to stick them on cars on my way home. 

This is the campus. I'm a campus cop. I work here. 
Occasionally. (] 

"Frequent water drinking," said the specialist, "pre
vents you from becoming stiff at the joints." 

"Yes," said the soph, "but some of the joints don't 
serve water." 

Mrs. Snodgrass was instructing her new maid prior 
to a very important dinner party. 

"Now remember, Hilda," she cautioned, "you are to 
stand at the ballroom entrance and call the guests' names 
as they arrive." So Hilda stationed herself at the door, 
and as the first distinguished gentleman arrived, she 
said: "You greasy son of a . . " 

Mrs. Dracula was having a baby, and Dracula was 
pacing the hall as nervously as any other father. Finally 
the nurse came in and handed him a little bundle. 

"There you are, Mr. Dracula, a fine big baby boy. 
You can take him home now." 

"No, no," said Dracula. 'Til eat him here." 

"That shampoo you sold me made my eyes smart." 
"You should have used it on your head." 
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"Biggest fire I ever saw, and Doug forgot to bring the marshmallows!" 

'~Good campsite, fellas. \Ve can really rough it. \Vhere 
shall I put this stereo?" 

28 

«Just look through these books and see if you can pick 
out the girl who mugged you." 

"This is the last time I ask Mark Doyne's for a bargain!" 
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"You don't believe in my invention, do you Doctor? 
Shazam! ... you're a frog!" 

"Awright, now. Hook laterals to Jones, Campbell takes 
out the right guard, Bell takes out the tackle . . . and 
Warmath takes out the referee!" 

MINNESOTA TECHNOLOG 

"This isn't what I had in mind when I signed up for pigskin!" 

"Damned West Bank classes!" 
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Exploration of the universe by spacecraft capable of safely 
transporting men takes vast down-to-earth preparation. 
That's why Douglas is now building the nation's most 
modern research and development facility on a 245 acre 
site in Huntington Beach, California. o The Douglas Space 
Systems Center will include a space simulation chamber 39 
feet in diameter, capable of housing a complete manned 
spacecraft. Supplementing this will be a complex ofspecial
ized research laboratories. Here, manned space systems will 

AN.aR ED S CECRAFT b_e ~roved in envir~nme~ts 
s1mllar to those w h1ch wtll 

.... A STIMULATING AREA FOR CREATIVE ENGINEERS exist on orbital, lunar and 

interplanetary missions. o Douglas understanding of space 
problems is a direct result of booster experience and manned 
vehicle experience with high performance military aircraft. 
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If you are seeking a stimulating career in the thick of the 
most vital programs of today and tomorrow, we invite you 
to contact us. Write to Mr. S. A. Amestoy, 
Douglas Aircraft Company, 3000 Ocean Park 
Blvd., Santa Monica, California, Box DDUGL 
600-Y. Douglas is an equal opportunity employer. 
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.... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul! From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 

fifty outstanding national and regional publications. Also, 
quality job printing! 

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

8 PUBLISHERS 

8 JOB PRINTING 

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

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

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

8 OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE Ml 6-2641 ST. PAUL 14, MINN. 
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Kodak beyond lhe snapshot w 1m m~ 

Physical chemist. Currently working for the electronics industry. Salary by Kodak. Having a wonder
ful time. 

Photography has penetrated everything, often unrecognized behind its disguises. With photography as 
a means of fabrication, the electronics business builds complex logic circuits smaller than the period at 
the end of this sentence. Technique depends on liquids hardened by light. Electronics engineers, know
ing little about photopolymerization, turn to Kodak engineers. Kodak engineers turn to Kodak physical 
chemists for the photopolymers. Ergo, we pay physical chemists to work for the electronics industry. 
Typical instance of the delightfully unpredictable matchmaking that goes on in a thoroughly diver
sified outfit. 

Some people, who will always prefer the scientist's way of life to any other, nevertheless derive a large 
bang from working often with engineers. Some people who class themselves engineers feel it can be a 
dull life without personal contacts with the sources of new knowledge. Kodak is a good place for these 
people to meet. 

Maybe your interests and our interests match up somewhere. Write. 

EASTMAN KODAK COMPANY" Business & Technical Personnel Department 
ROCHESTER 4, N.Y ... We are an equal-opportunity employer. 



An interview with General Electric's W .. Scott Hill One af a series • •• J 

Q. Mr. Hill, I've heard that my first 
five years in industry may be the most 
critical of my career. Do you agree? 
A. Definitely. It is during this stage 
that you'll be sharpening your career 
objectives, broadening your knowledge 
and experience, finding your place in 
professional practice and developing 
work and study habits that you may 
follow throughout your career. It's a 
period fraught with challenge and op
portunity-and possible pitfalls. 

Recognizing the importance of this 
period, the Engineers' Council for Pro
fessional Development has published 
an excellent kit of material for young 
engineers. It is titled "Your First 5 
Years." I would strongly recommend 
you obtain a copy.* 

Q. What can I do to make best use 
of these important years? 
A. First of all, be sure that the com
pany you join provides ample opportun
ity for professional development during 
this critical phase of your career. 

Then, develop a planned, organized 
personal development program-tai
lored to your own strengths, weaknesses 
and aspirations-to make the most of 
these opportunities. This, of course, 
calls for a critical self. appraisal, and 
periodic rea ppraisP 1s. You will find an 
extremely useful guide for this pur
pose in the "First 5 Years" kit I just 
mentioned. 

Q. How does General Electric en
courage self development during this 
period? 
A. In many ways. Because we recog
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro
grams and incentives. General Electric's 
Tuit~on Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obt.ain a master's degree, tuition free, 
while earning up to 75% of his full
time salary. These programs are sup-

Manager-Engineering Recruiting 

t t t 

f r ir t i r 

MR. HILL has managerial responsibility for General Electric's college recruiting activities 
for engineers, scientists, PhD's and technicians for the engineering function of the 
Company. Long active in technical personnel development within General Electric, he 
also serves as vice president of the Engineers' Council for Professional Development, 
board member of the Engineering Manpower Commission, director of the Engineering 
Societies Personnel Service and as an officer or member of a variety of technical societies. 

plemented by a wide range of techni
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en
couragement for participation in pro
fessional societies are still other ways 
in which G.E. assists professional em
ployees to develop their full potential. 

Q. What about training programs? 
Just how valuable are they to the 
young engineer? 
A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad
uate students, for example, already have 
clearly defined career goals and profes
sional interests and demonstrated abili
ties in a spedfic field. In ··such cases 
direct placemlf' .1t in- a spec~fic positio~ 
may be the netter alternative. · 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral fields while broadening your base 
of know ledge through related course 
study. This kind of training enables 
you to bring your career objectives in
to sharp focus and provides a solid 
foundatio.n for your development, wheth
er your mterests tend toward speciali
zation or management. This is par
ticularly true in a highly diversified 
company like General Electric where 
young technical graduates are exposed 
to many facets of engineering and to 
a variety of product areas. 

Q. What types of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train
ing P~ograms. Each includes on-the-job 
expenence on full-time rotating assign
ments supplemented by a formal study 
curriculum. 

Q. You mentioned professional so
cieties. Do you feel there is any ad
vantage in joining early in your career? 
A. I do indeed. In fact, I would rec
ommend you join a student chapter on 
your campus now if you haven't already 
done so. 

Professional societies offer the young 
e~gineer many opportunities to expand 
his fund of knowledge through associa
tion with leaders in his profession, 
to gain recognition in his field, and to 
n;ake a real contribution to his profes
sion. Because General Electric benefits 
directly, the Company often helps de
fray expenses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q. Is there anything I can do now to 
better prepare myself for the transition 
from college campus to industry? 
A. There are many things, naturally, 
~ost of which you are already doing 
m the course of your education. 

But there is one important area you 
may be overlooking. I would suggest 
you recognize now that your job
whatever it is-is going to be made 
easier by the ability to communicate 
... effectively. Learn to sell yourself 
and your ideas. Our own experienee at 
General Electric-and industry-wide sur
veys as well-indicates that the lack 
of this a~ility can be one of the major 
shortcommgs of young technical grad
uates. 

*_The kit "Your First 5 Years,'' pub
hshed by the Engineers' Council for 
Professional Development, normally 
sells for $2.00. While our limited sup
ply lasts, however, you may obtain a 
copy .by simply writing General 
Electnc Company, Section 699-04, 
Schenectady, New York. 

(An equal opportunity employer.) 

lhJgr,gs£/s Our Mosf lmporle~nf Protlu~f 

E ER L ELECTRIC 
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We like to think that American Oil products are 

the best you can buy. And they are. We also like 

to think we can improve the quality of our prod

ucts without increasing the cost to the consumer. 

And we do. Consistently. 

A considerable amount of work is done in 

testing catalysts and searching for those which 

will help produce the types of gasoline our cus

tomers want at the price they can afford. 

One of the people engaged in the research and 

development of our manufacturing processes is 

John Mitchell, 24, a graduate Chemical Engineer 

from the University of Texas. 

The opportunities for bright young scientists 

like John Mitchell are virtually unlimited at 

American Oil. American Oil offers a wide range 

of new research opportunities for: Chemists

analytical, electrochemical, physical, and organic; 

Engineers-chemical, mechanical, and metallur

gical; Masters in Business Administration with 

an engineering (preferably chemical) or science 

background; Mathematicians; Physicists. 

For complete information about interesting 

careers in the Research and Development Depart

ment, write: J. H. Strange, American Oil Company, 

P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
lUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH DIVERSIFIED 
RESEARCH AND DEVELOPMENT PROJECTS AS: 

Organic ions under electron impact ® Radiation-induced reactions ® 

Physiochemical nature of catalysts e Fuel cells e Novel separations 
by gas chromatography e Application of computers to complex technica I 
problems e Synthesis and potential applications for aromatic acids e 
Combustion phenomena e Design and economics: new uses for present 
products, new products, new processes e Corrosion mechanisms e 
Development of new types of surface coatings. 

STANDARD OIL DIVISION 

AMERICAN OIL COMPANY 
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Result: ucushion Reconn provides a 

dramatically smoother ride 
In 1963 Ford ... built cars 

The challenge given Ford engineers was to design suspensions 
that would permit wheels virtually to roll with the punches-not 
only in a vertical plane but fore-and-aft as well. Conventional 
suspension systems provide only a partial solution to road shocks 
by limiting wheel recoil to an up-and-down motion. 

The solution? Exclusive Cushion Recoil suspension design in all 
Ford-built cars for '63! Cushion Recoil, with cushioning action 
in a fore-and-aft plane as well as vertical, smothers the jars and 
jolts of rough roads, adds to your comfort, safety, and driving 
pleasure. Even the thump of freeway tar strips is reduced, and 
on deeply rutted roads you experience better control of the car. 
Furthermore, your Ford-built car is spared the wear and tear of 
road-induced vibration. 

Another assignment completed-one more example of engineer
ing excellence at Ford and new ideas for the American Road. 

SOAKS UP ROAD SHOCK. Exclusive Ford 
Motor Company Cushion Recoil action moves 
back as well as up for a smoother ride. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENGBNEERDNG LEADERSIHUP 

BRINGS YOU BETTERsBUOL T CARS 
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T H J S 1 S T 1 TAN Ill United Technology Center is now at work on development of the first or solid 
booster stage for the Air Force Titan Ill. UTC's huge segmented solid propellant 

rocket motors, each 120 inches in diameter and producing more than a million pounds of thrust, will blast the Standardized 
Space Launch Vehicle from its launch pad. Titan Ill, with all stages assembled, will stand more than 100 feet tall on the 
pad, and will be utilized to put multi-ton payloads into orbit. 

T H J S 1 S U T C Graduates planning careers for the Space Age will do well to talk with UTC. This young and 
dynamic division of United Aircraft is one of America's fastest-growing aerospace organiza

tions. In UTC's unique professional atmosphere, you'll move ahead faster, team up with scientists preeminent in rocket 
propulsion, enjoy the facilities of UTC's Research and Engineering Center and sprawling test site. Here are a few of the 
projects ... in addition to Titan Ill ... underway to challenge your imagination and scientific skills. 

UPPER-STAGE LIQUID MOTORS • HYBRID ROCKETS ~~ FILAMENT-WOUND MOTOR CASINGS ~~ ABLATION .. 

COOLED THRUST CHAMBERS • VARIABLE-THRUST CONTROL SYSTEMS~~ THRUST VECTOR CONTROL SYSTEMS 

And that's not all. United Technology Center is located in the heart of the beautiful San Francisco Bay Area. Glamorous 
San Francisco, skiing, sailing, and the scenic wonders of the High Sierra are within easy reach. 

Pick up that pen. Drop a line to UTC. Tell us your engineering specialty. You'll be glad you did. 

For information, contact Jay W. Waste, Department 26E, P. 0. Box 358, Sunnyvale. 

it I t r 
(Formerly United Technology Corporation) (An equal opportunity employer) 

MAY, 1963 



Allison 
Lands ey 

Nnulear Uontraut 
8 Award of a multimillion-dollar contract to Allison by the Atomic Energy 

Commission for construction of a mobile Military Compact Reactor highlights 

the progress Allison is making in energy conversion programs. 

Objective of the high priority project is the design, construction and operation of 

an extremely mobile, lightweight powerplant capable of generating 3000 kw. of 

electricity. The plant will have a high temperature, liquid metal-cooled reactor 

coupled to a power conversion system. In addition to its military field use, the 

MCR could serve as a power source in civilian defense and power failure 

emergencies. Allison, the energy conversion Division of General Motors, was 

selected by the AEC as prime contractor on the basis of company capability to 

act as systems manager for the complete project. 

In other fields, first and second stage rocket motor cases designed and produced 

by Allison for Minuteman have achieved a 100 per cent reliability record. Too, 

Allison research has made significant progress in the development of cases from 

lighter weight materials, titanium and plastics, and now is in position to meet the 

case needs of the future ... whatever they may be. 

Allison also maintains its position as foremost designer, developer and producer 

of turboprops. Current emphasis is directed toward developing engines of greater 

power with maximum fuel economy, and without increasing engine size. 

Acceptance by the Army of the Allison 250-horsepower T63 turbo-shaft engine 

for Light Observation Helicopters is further evidence of Allison capability in the 

gas turbine areas. 

Perhaps there's a challenging opportunity for you in one of the diversified areas 

at Allison. Talk to our representative when he visits your campus. Let him tell 

you first-hand what it's like at Allison where "Energy Conversion Is Our Business." 

li on An equal opportunity employer 

THE ENERGY CONVERSION DIVISION OF 

GENERAL MOTORS, INDIANAPOLIS, INDIANA 

MINNESOTA TECHNOLOG 5 



edited by SANDRA S. SMITH, SLA '64 

Alpha Rho Chi Fraternity now has a 
total of 25 actives and 6 pledges. The 
pledge roster includes Jim Baker, Rich
ard Moren, Dominic Greco, Mike Strit
motter, and Tom Morterson. 

We have been fortunate to have had 
two discussion sessions with Mr. John Rauma, an archi
tect responsible for the design of many noted Minne
apolis and St. Paul structures and Mr. Hugh Danzieli 
Duncan, a sociologist who discussed how the discipline 
of the sociologist affects the architect. Leonardo da 
Vinci will speak later in the quarter. 

The spring dinner dance was held on May 4 at the 
Rivers Edge with music by Doc Evans. 

Richard Koshalek 

Congratulations to Lynn Swanson, 
John Kraska, Wally Hlavac, Steve 
Nemesi, and Craig Erickson, who were 
initiated into Alpha Chi Sigma at the 
beginning of spring quarter, and to our 
three new pledges, Larry Larek, Bruce 

Swanson, and Vince Melquist. 
Another E-day has passed and AX~ did its usual fine 

job, especially on the open house. 
Over the past few months we have continued to have 

outstanding professional and social programs while still 
maintaining one of the highest scholastic levels of any 
fraternity on campus. Our speakers have included Mr. 
Norm Steere, safety engineer from the Health Service, 
Professor Marvin Dumette of the psychology depart
ment, who was once a chemical engineer, and Keon Ho 
Chang, an electrical engineering student who gave us 
an insight into the ways and thoughts of the people in 
his homeland-Korea. 

There have been several theme parties and some very 
successful impromptu "blasts." A stag was held a month 
ago and alumni who are members of the Chemistry and 
Chemical Engineering Departments were invited and 
several sports car racing movies were sl;10wn. Later on 
that evening several were initiated into "the team" as 
"Cardinals" -thanks to Ron Kagel. Our annual spring 
formal was held at Mr. Joe's; it seemed to be a rather 
anti-climactic affair after our several outstandingly suc
cessful cocktail parties. 

Our congratulations to St. Pat and Queen Colleen. If 
you are in the chemical sciences and are at all inter
ested in Alpha Chi Sigma, we would like to have you 
drop by the house, 613 S.E. Oak St., any time, or call 
FE 1-5951. 

See you in the fall. Dick Dunlop 

s 

The University of Minnesota Student 
Chapter for the Advancement of Man
agement highlighted its year with an 
annual dinner meeting May 9 as guests 
of the Twin City Senior Chapter. This 
year a case study in personnel adminis

tration was presented by some of the junior members. 

During the year the student chapter worked closely 
with the Senior Chapter. Besides adding to monthly 
programs, the Senior Chapter assists in the "Big Brother 
Program." Each member has the option of choosing a 
senior member. He will aid in class research, discuss 
topics of interest with the student, or show him around 
his plant. In addition, two students attend the monthly 
senior meetings. 

The Chapter would like to express its thanks to the 
outgoing officers, Dick Sjowall, Dave Hoffman, Dave 
Glatzel, and Van Chapman for a job well done. 

1963-1964. 

Leroy Peterson 

ASME wishes to thank Dr. Eckert for 
his informative talk on European Educa
tion for engineers at the April meeting. 
The May meeting will be the last one 
this year, and the order of business will 
be the nominations of new officers for 

E-day is a past event now, and we hope that all of you 
members participated and had a good time in all the 
events. We wish to inform those who didn't participate 
that they missed an opportunity .no engineer should miss. 
We offer special thanks to Chuck Gronberg and Jesse 
Owens for representing ASME this year as E-day chair
men. By the way, members, there are special privileges 
that go with this job, such as escorting the queen candi
date-remember this for next year! 

It's picnic time again. Look for the bulletin board an
nouncement for the time and place of our annual spring 
picnic. This picnic is a must for all members and their 
wives or girlfriends. There will be games, food, and 
barley pop for all. 

I wish you all a prosperous summer, and I hope all of 
you who return next fall will again sign up as ASME 
members. 

Doug Kluge 
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The school year is fast coming to a 
close for the ASAE. At the society meet
ings, which have been fairly well at
tended, we heard from several inter
viewers who were on campus, among 
them Mr. Marv Marmorine of Green 

Giant Co. and Mr. Wood Sanford of Allis-Chalmers. 
Each talk proved to be very interesting and informative. 
We have had, and will be having more, student-faculty 
recreation (the annual Student-Faculty Co-ree night 
was held in the St. Paul Campus Gym in Feb.). The 
spring quarter is always highlighted by the Student
Faculty picnic with its traditional softball game between 
the two groups, usually quite a battle to the end. 

The biggest and best spring quarter activity, of course, 
is E-day. This year we were happy and proud to spon
sor the beautiful Miss Lynn Thompson as our Queen 
candidate. Our departmental exhibit was a bit special 
this year with the Northern States Mechanized Farm
an extensive model of what can be done toward farm 
mechanization. 

The election of officers was held at the last meeting 
with the new slate being as follows: 
President. ......................................................... Chuck Onstad 
Vice-President.. ................................................ Merlin Green 
Secretary .................................................................. David Kill 
Treasurer.. .................................................... Richard N icholai 
Scribe .................................................................. Duane Tiede 
Advisor .......................................................... Professor Flikke 
Good luck to these men in the next year's work. 

tournaments. 

A1 erlin Green 

During the previous month the In
stitute of the Aerospace Sciences (lAS) 
presented a display and tour of the Aero 
facilities. This corresponded with our 
general E-day activities which also in
cluded participation in the various sports 

In addition to E-day participation, the lAS held its 
monthly business meeting which featured as guest speak
er 1\;fr. James VanMeter, representing Honeywell Aero
nautics, who presented as part of. his program a film on 
the orbital flight of John Glenn. The lAS also had the 
pleasure of sponsoring a tour of the Hamm' s Brewery in 
St. Paul. While the information offered by this type of 
facility does not seemingly lend itself to the interests of 
the aeronautics profession, a generous offering by our 
hosts of some of that aged "water" that drips, drips, 
drips down through the sandstone helped to confirm a 
well-known empirical relationship between altitude and 
volume of product consumed. 

With the election of a new slate of officers for next 
year's lAS organization coming up soon, we wish to 
thank our present chairman, Lee Jamison, for his leader
ship during the past year. In addition, special thanks is 
extended to the Minnesota T echnolog staff for the fine 
services to the various technical societies and frater
nities that they have provided. 

'"ith best wishes to the graduating students and a 
cordial invitation to all students to join us in lAS next 
fall, we of lAS wish everyone a fine summer. 

Keith Goar 

MINNESOTA TECHNOLOG 

The student chapter of the American 
Society of Civil Engineers at a meeting 
held in March elected the following as 
officers for the 1963-1964 vear: 
President.. ............................. ~ .. Dan Bodien 
Vice-President .................... Denny Palmer 

'freasurer ............................................................ Bob Hoffman 
Cor. Secretary ...................................................... Pete Fausch 
Rec. Secretary .................................................... Don Walgren 

Several skits were presented which depicted the daily 
activities at "Flo's diner." 

Our Spring membership drive was held April 11-15. 
If there are any willing would-be members that we 
missed, please contact Dan Bodien, FE 1-5941. 

ASCE was also very active during E-day, and, with 
a little luck, came out in the winners' column. 

Several members attended the Midwest Conference of 
ASCE on May 9-11 at Iowa State. 

Pete Fausch 

The student chapter of the Minnesota 
Society of Professional Engineers has a 
new set of officers: 
President.. ........................ Henry Grothaus 
Vice-President. ................. Richard Wasser 
Rec. Secretary ................ Charles Bowman 

Cor. Secretary ...................................................... Ron Steblay 
Treasurer .............................................................. Ray Janssen 
Delegate .................................................................... Ron Dahl 
Alt. Delegate ...................................................... Don Walgren 

The officers were elected at the last regular meeting 
following talks by our advisor, Prof. James J. Ryan and 
1\;fr. E. C. Wm:·d. Prof. Ryan spoke on the E.I.T. exam
inations and stressed the importance of taking the test 
as soon as possible. Mr. Ward spoke on the N.S.P. Path
finder Project, which is located in South Dakota. The 
project is a nuclear electric power plant which, accord
ing to Mr. Ward, cannot compete with conventional 
plants at this time. It is hoped, however, that the in
formation gained will aid in future development of 
plants of this type. 

Chuck Bowman 

Splinters ... 
EE: What did the undertaker say when the coffin fell 
out of the car? 
Mort Sci Major: We'll have to rehearse this. 

CE: No, I don't drink any more. Not any less, either. 

Then there was the poor snake that didn't have a pit 
to hiss in. 

'1 
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Malleable artillery shell pierces 2 feet of solid oak at a velocity of 2,000 feet per second. In U.S. Army tests, 
pearlitic Malleable 105 millimeter shells were fired at 112% of rated maximum pressure. The new Malleable 
shells pierced the solid barricade, performing to the exacting requirements of the specification .•. proof 
of STAMINA. 

dd Greater tamina 
o Your roducts ith 
alleable Castings 

Your Free Copy of Malleable Engineering 
Data File is now available from any mem
ber of the Malleable Founders Society. Or 
write to Malleable Founders Society, Union 
Commerce Building, Cleveland 14, Ohio. 

For more detailed information 
on how Malleable castings can 
improve your products, call any 
of the progressive companies 
that display this symbol-

MEMBER 
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by RICHARD M. SCHAEFER, ChE '67 

DR. RICHARD C. JORDAN 

Professor Eugene P. Pfleider, head of the School o£ 
Mines and Metallurgy, was once held prisoner by Fidel 
Castro for eight days. This happened during the Castro 
takeover in June of 1958 while he was doing consulting 
work for the Moa Bay Construction Co. 

Prof. Pfleider was born in Minneapolis and attended 
West High School with Dr. Jordan, head of the Depart
ment of Mechanical Engineering. Prof. Pfleider received 
his Engineer of Mines degree in 19G2 from the Uni
versity of Minnesota. Since graduating, he has worked 
for a sulphur mining company, a tin mining company, 
and was a partner in a private business, before return
ing to the U of M in 1948. From 1937-43 he lived in 
Cuba and consequently speaks Spanish fluently. 

He has been an ore estimator for the Minnesota Tax 
Commission, Mining Engineer in Charge and Director 
in Charge of estimating iron ore reserves for the Min
nesota Department of Taxation, and a member of the 
Mineral Industry Education Divison of the executive 
committee of the AIME. 

Prof. Pfleider's most recent activities include a term 
as chairman of the minerals task force of the Minnesota 
Natural Resources Council. The report of this council, 
"The Natural Resources of Minnesota: 1962," should be 
read by all Minnesotans not aware of the state's poten
tial, says Prof. Pfleider. 

Prof. Pfleider, his wife and son, Kent, live in an attrac
tive house in the University Grove in St. Paul. 

MINNESOTA TECHNOLOG 

Professor Hi chard C. Jordan, head of the Department 
of Mechanical Engineering since 1951, has recently re
turned from a science mission to the countries of Turkey, 
Iran, and Pakistan. The purpose of this mission, carried 
out under the direction of the State Department, was to 
recommend measures to promote scientific and techni
cal progress in these countries. Professor Jordan con
siders this assignment a high point in his career. 

A graduate of Minneapolis West High School, Dr. 
Jordan received his undergraduate and graduate train
ing in aeronautical and mechanical engineering at th~ 
University of Minnesota, receiving his Doctor's degree 
in 1940. During his preparation for his doctorate he was 
an instructor at the Engineering Experimental Station, 
being the assistant director from 1941-1946. He became 
a Professor of Mechanical Engineering in 1946. 

Dr. Jordan is well-known nationally as evidenced by 
his appointment as the chairman of the Division of 
Engineering and Industrial Research of the National 
Research Council in 1962, and as a prominent person in 
Who's Who in America. Prof. Jordan has written books on 
Refrigeration and Air Conditioning and has written many 
technical articles on mechanical engineering and engi
neering education. 

Dr. Jordan is married and has three daughters, Mary 
Ann, Carole and Linda. They live in the University 
Grove in St. Paul. His favorite pastimes are fishing, ten
nis, and photography. 

PROF. EUGENE P. PFLEIDER 
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"He says I don't know how to dress, 
huh? Well, tonight rll wear my low
cut dress and show him a thing or 
tw 

, 
o. 

"Look at the way these young peo
ple dress today." snorted the judge 
at the horse show to another judge 
standing next to him. "See that thing 
with a poodle haircut, bluejeans, and 
shirt hanging out. I can't even tell 
whether it's a boy or a girl." 

The judge he was talking to cold
ly answered, "I can assure you she is 
a girl-she is my daughter." 

"My apologies," mumbled the first 
judge. "I had no idea you were her 
father." 

'Tm not," snapped the parent, 'Tm 
her mother." 

Two wealthy industrialists fell into 
an argument about whether the Rus
sians were really our friends or not. 
The one that maintained that they 
were said, "Why, I'll bet I could ride 
a Russian ship to Russia, tour the 
country, and return, and nothing at 
all would happen to me." 

The other man called his bet, and 
the sum was set at one million dollars. 
Two weeks later as the Russian 
ship left New York harbor, the ship's 
captain called the American from his 
cabin. "We have a cable for you 
from New York, Friend," he snarled, 
"Read It." 

The American, puzzled at the Cap
tain's belligerant manner, looked at 
the cable. It read: "If you can't get 
Khrushchev, try for Mikoyan." 

There was an old lady who lived in 
a shoe. She had so many children she 
didn't know what to do. Evidently! 

If, as the scientists say, sex is such 
a driving force, why is so much of it 
nowadays found parked? 
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Two young sisters had been given 
parts in a Christmas play at school. 
At dinner that night they got into an 
argument as to who had the most 
important role. Jody, aged 11, was 
very superior. 

"Why, of course mine's the biggest 
part," she told five-year-old Lucy. 
"Anybody'll tell you it's much harder 
to be a virgin than an angel." 

Engineer: "I dreamed of you last 
night." 

Coed: (coldly) "Really!" 
Engineer: "Yes, then I woke up, 

shut the window, and put on an ex
tra blanket." 

Sign in a store window, "Every
thing in a maternity dress for the 
modern miss." 

A modest person is a senior who 
does not blow his knows. 

A quick thinking student came up 
with a new one when the professor 
demanded, "How come you are sleep
ing in my class." "Heavens," replied 
the sophomore, "can't a fellow close 
his eyes for a moment of prayer?" 

A man and his wife were in the 
midst of a violent quarrel, and he was 
on the verge of losing his temper. "Be 
careful," he said to his wife. "You'll 
bring out the beast in me." 

"So what," she replied, "who~s 
afraid of mice?" 

I told him that I worshipped my 
figure, and he tried to embrace my 
religion. 

She used to be a Belle of the town, 
but somebody tolled on her. 

A man who had five daughters and 
no sons was finally rewarded with a 
son. While passing out cigars in 
celebration of the event, a friend 
asked him, "Who does the boy look 
like, you or your wife." 

"Come to think of it, I haven't 
looked at his face." 

Strolling out the door we over
heard two aging but spirited profes
sors discussing a gorgeous blonde, 
who was walking nearby. "You 
know," said one, "I feel like taking 
her out again." 

"What," said the other, "you mean 
you've been out with her before .. " 

"No," admitted the first, "But I felt 
like it before." 

Then there's the dachshund who 
met his end running around a tree. 

Perplexed Oriental: Our shildren 
velly white. Is velly stlange. 

"Well, Occidents will happen." 

Perfume salesgirl, showing newest 
brand to customer, "To tell you the 
truth, I consider this brand unsports
manlike-sort of like dynamiting fish." 

Then thete was the nervous June 
bride who didn't know whether to 
say, "I do," "I have," or "I will." 

The Internal Revenue department 
received a return from a bachelor list
ing one dependent son. The exam
iner returned the form with the com
ment: 

"This must be a stenographic 
error." 

"You're telling me," the man wrote 
back. 

After looking at some sheer nylon 
panties, the gir 1 shopper asked if she 
could have "If you can read this, 
you're too darn close' embroidered 
on them. 

"We can do that," assured the 
clerk. "Do you want block or script 
letters?" 

"Neither," was the reply. "Put it in 
Braille." 

MAY, 1963 



L 

MINNESOTA TECHNO!.OG 

The Pillsbury Company 
offers career opportunities in the Chemical, Electrical, 

Industrial and Mechanical Engineering fields 

T 

FOR INFORMATION, WRITE: 

H. A. BROWN, Employment Manager 

The Pillsbury Company 

Minneapolis 2, Minnesota 

F'RO~M 
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In aircraft parts, as in men, excessive stress accelerates the 
aging process. And stress aging per hour varies for each 
aircraft. Yet the present way of determining servicing 
schedules is based primarily on hours flown. o Now Douglas 
researchers have developed a device which, when installed 
on an aircraft, provides a more positive method of determin
ing check-up times for aircraft parts. o Called a "Service 
Meter," and weighing less than 1Y2 pounds, the Douglas 
unit computes the accelerations encountered by its aircraft 
in relation both to number and severity. It allows servicing 

AEROSPACE GERIATRICS to be performed on the basis 
of the true work age of parts, 

~ •. A STIMULATING AREA FOR CREATIVE ENGINEERS and will be an important 
aid to maintenance procedures that keep aircraft young. 
o Research like the foregoing has helped build the Douglas 
reputation for producing the world's most reliable aircraft. 

If you are seeking a stimulating career in the thick of the 
most vital programs of today and tomorrow, we invite you 
to contact us. Write to Mr. S. A. Amestoy, 
Douglas Aircraft Company, 3000 Ocean Park 
Blvd., Santa Monica, California, DDUQ 
Box 600-Y. An equal opportunity employer. 
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ROBERT R. GILRUTH 
BAE 1,935 

Each month, the MINNESOTA TEcHNOLoc will re

view the careers of men who have left our Institute 

of Technology and become leaders in their field. 

by LANCE W. BERGLUND, EE '63 

Robert R. Gilruth has stayed with his undergraduate 
field, and has moved rapidly to the top. He has been the 
director of Project Mercury since its inception in 1958, 
and is now the director of Project Apollo. 

Gilruth was born in Nashwauk, Minnesota, on Octo
ber 8, 1913. While at the University, he was a member 
of Theta Tau. He received his MS in 1936, and then 
was employed for a short time by H. W. Barlow and 
Company where he worked on aircraft designs. While 
there, he completed a design for a racer which ultimate
ly placed third in the 1937 Thompson Trophy Race of 
the National Air Races. 

During this time he was also a teaching fellow at the 
University, and taught classes in airplane design. In 
January 1937, he left Barlow to join the staff of the 
National Advisory Committee on Aeronautics ( NACA) 
which later became the National Aeronautics and Space 
Administration (NASA). He has been with NASA ever 
since. 

From 1937 to 1942, Mr. Gilruth was an aeronautical 
research engineer with NACA at Langley Field, Vir
ginia. In 1943, he became Assistant Chief of the Flight 

MINNESOTA TECHNOLOG 

Research Division. At Langley, he developed a tech
nique for using the high speed air flow over the wing of 
a diving airplane to study the performance of research 
models in the transonic range. 

He was selected in 1945 to organize and develop the 
Pilotless Aircraft Research Division which is now the 
NASA Wallops Island Missile Launching Station. In 
1952 he was appointed Assistant Director of the Langley 
Laboratory. 

When the NASA Manned Space Task Group was set 
up in November, 1958, Gilruth was selected to head it 
and Project Mercury. He has now been selected as 
director of the next big space project, the development 
of the Apollo spacecraft. 

Gilruth was awarded the Sylvanus Reed Award of 
the Institute of the Aeronautical Sciences in 1950, for his 
work at Wallops Island. He received the Dr. Robert H. 
Goddard Memorial Trophy and the Louis W. Hill Space 
Transportation Award in 1962 for his work leading to the 
John Glenn Orbital Flight. He is a fellow of the In
stitute of Aeronautical Sciences, and a member of the 
American Rocket Society. 
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A good crowd gathers in the Court of St. Pat to view the coronation of Queen Colleen, the knighting of St. Pat and all graduating seniors, 
.and presentation of awards. Recipients of the new Distinguished Teaching Award were: Prof. Edward P. Ney, physics, and Keith S. Champlin, 
.associate professor of electrical engineering. Otto H. Korth, agriculture engineering senior was presented with the Minnesota Society of Professional 
iEngineers' "Outstanding engineering professional student award." Fletcher W. Tyler, mechanical & industrial engineering senior was the recipient 
of the Hamilton Watch Award for the senior who has most successfuHy combined proficiency in his major field of study with notable achievements 
in the social sciences and humanities. Photo by Ray Lustig. 



SOME HISTORY 

Most events have their traditions, but few can boast a 
history quite as rich as our own Engineers' Day. 

The idea of an Engineers' Day first appeared in 1905 
on the University of Missouri campus. The Engineering 
students decided to skip classes on St. Patrick's Day to 
hold an informal sort of formal celebration. The follow
ing year, in 1906, they held the first E-Day parade and 
knighting ceremony in which the senior Engineers were 
knighted into the "Grand Otder of the Guard of St. 
Patrick" 

From Missouri, the E-Day tradition spread north to 
the University of Iowa in 1909. An Iowa graduate, Nir. 
George Priester, brought E-Day to our campus in 1910. 

However, the idea of an E-Day didn't catch hold 
until 1914, when the seniors staged the first celebration 
and elected Mr. Priester as their St. Pat. Mr. Priester 
retained his St. Pat duties for five years, and then the 
honor went to other distinguished faculty members and 
grad students. 

MINNESOTA TECHNOLOG 

St. Pat, Fletcher Tyler, and Queen Colleen, Margaret Dredge, an 
SLA sophomore, greet their loyal subjects during coronation and 
knighting ceremonies in the Court of St. Pat. Photo by Ray Lustig. 

It was in 1924 that the St. Patrick tradition evolved 
to its present form when Archie Rowland McCrady, a 
senior in Civil Engineering, was elected the first student 
St. Pat. 

Of course, E-Day has had and still has its rivals; the 
first rivals being the mining students who tried to steal 
the sacred symbol of Engineers' Day, the Blarney Stone, 
from the shed of Prof. Frank Rowley which stood on 
the site of the present library. A handful of Engineers 
held them off while another went for reinforcements. 
When the army of Engineers arrived on the scene, the 
Miners had the stone in a wheelbarrow and were racing 
madly for the river. The Engineers caught up with 
them, and a bloody battle ensued. The Stone was saved. 

In 1916, the Medical students got into the act by 
carrying a banner in the E-Day parade which read: 

St. Patrick was a medic, 
He flunked out on his ear, 
That's the only reason 
He became an Engineer. 

The Engineers tolerated this until the parade rounded 
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Margaret Dredge is crowned Queen Colleen by the 1962 E-Day 
Queen, Miss Sarah Johnson. 

Thousands of spectators view the E-Day parade windir; 
its way up Washington Avenue. The parade was headt 
by a band, followed by floats constructed by many of H 
engineering organizations and fraternities. Behind the! 

the corner of 15th and University. There they fell out 
of ranks and waited along the sidewalk while the un
suspecting Medics marched onward into their midst. 
When the dust had settled, there was no trace of the 
banner, and the Medics limped back to the University 
Hospital (for care). 

In 1918 the Miners again stole the Blarney Stone 
and put it through the rock crusher at the Minneapolis 
Stone Company, sending the remains back to the En
gineers in a sack But the Miners had been b·icked and 
the real Blarney Stone was safe and sound. It has 
remained a point of contention ever since. 

After the School of Mines was admitted to the Insti
tute of Technology, the Foresters assumed the role of 
opposing the Engineers. They have made several high-

Queen candidates look on happily as the 
new Queen is crowned. From left, Delores 
Berg, AIME; Lynn Thompson, ASAE; 1962 
Queen Colleen, Sarah Johnson; Meg Dredge, 
1963 E-Day Queen Colleen; Jan Warren, Black 
Book Dance; and Diana Lace, Triangle. Photo 
by Jim Alinder. 



of the five QU'een candidates rode in an open 
:~v,<>r+iihl., followed by St. Pat and Plumb Bob guarding 

Blarney Stone on the fire truck. 

And no Queen Coronation would be complete without shouts from the 
audience, "Kiss the Queen." And that's about the story. 

ly unsuccessful attempts to gain possession of the 
Blarney Stone. It has been reported that their stah1e 
of Paul Bunyan has taken an occasional stroll. 

There have been other minor uprisings, such as in 
1954 when the Lawyers bombarded the parade with 
plastic bags full of water. Nothing has ever really damp
ened the spirits of the Engineers, however. 

To bring us up to date, the E-Day Committee would 
like to express its thanks to Minnesota Mining and 
Manufacturing Co. for donating the 1963 E-Day Tro
phies; Rosemont Engineering for its contribution to enter 
our E-Day Queen in the Minneapolis Aquatennial; and 
to Northern States Power, Boeing, and Electric Machin
ery Manufacturing Company of Minneapolis for their 
financial support. 

Members of Plumb Bob, an engineering hon
orary to which a maximum of 14 seniors are 
elected each year, gather for a picture. They 
are from left: James K. Aust, David A. Witsoe, 
Lance W. Berglund, William A. Hustmlid (hid
den). Willard J. Bulick, Roger G. Schroeder, 
Roger E. Ring, Lyle T. Lemke, and Thomas M. 
Gmitro. Not pictured are: Richard M. Dunlop, 
Otto H. Korth, Fletcher W. Tyler, and Ralph 
S. Tyler. 



QUEEN COLLEEN CANDIDATES 

Delores Ann Berg ............................................ AIME 
Margaret Jean Dredge ........................................ AilE 
Diana Louise Lace ........................................ Triangle 
Lynn Claire Thompson ...................................... ASAE 
Janette Therese vVarren ............ Black Book Dance 

All graduating seniors are knighted into the Royal Guard of St. 
Patrick. Seniors kiss the Blarney Stone and are presented their knight
ing certificate by St. Pat. Phofo by Ray Lustig. 
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The sun broke through for the E-·Day Picnic, held 
in the courtyard behind Main Engineering. About 
400 students were served and a dozen door prizes 
were awarded. After the picnic, everyone jour
neyed over to the indoor fieldhouse for the Chariot 
Race, a Tug-of-War with the Foresters (Engineers 
won). egg toss, sack race, sprint races and other 
events. 

ST. PAT CANDIDATES 

Otto H. Korth ......................................................... AgE 

Roger E. Ring .......................................................... EE 
Fletcher W. Tyler .............................................. ME-IE 
Ralpl1 S. Tyler .......................................................... EE 

Dean Athelstan Spilhaus gets into the act to make certain queen 
candidates are welcomed to the I.T. campus in proper style. Here 
Dean SpilhaUis gives Jan Warren a ride on a near frictionless rotating 
table in a physics classroom. He adjusts their speed by moving his 
arms in and out. 
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Entrusted with safeguarding the sacred Blarney 
Stone, members of Plumb Bob remove the 300 
pound stone to rest until next year's celebration. 

E-Day Trophy Winners 

BOWLING 

1. Alpha Chi Sigma 
2. AIME 
3. AIChE 

High Individual 
Willard J. Bulick, AIME 

BRIDGE 

1. ASCE 
2. Sigma Alpha Sigma 

SAIChE 3· (MSPE 

CHARIOT RACE 

l. AilE 
2. AIChE 

ALL TOURNAMENTS 

1. AIChE 
2. Triangle 
3. MSPE 
4. AilE 
5. Theta Tau 

MINNESOTA TECHNOLOG 

GOLF 

1. "'Duffers" Independent 
2. Sigma Alpha Sigma 
3. AilE 

Low Individual 
Lee R. Jamison, lAS 

PING PONG 

1. Koji Fujita, AIChE 
2. David R. Olson, ASCE 
3. Philip S. Cheng, AIChE 

ALL PARTICIPATION 

Societies point total 

1. AIME 5,960 
2. AilE 5,879 
3. MSPE 5,626 
4. AIChE 5,289 

Fraternities 

1. Theta Tau 
2. Triangle 
3. Kappa Eta Kappa 

SOFTBALL 

1. lAS 
2. Triangle 
3. ASCE 

TENNIS 

1. Paul T. Lorenz, independent 
2. James B. Wethy, independent 
3. Klaus P. Becker, ASCE 

Philip K. Zietlow, AIChE 

PARADE 

1. Theta Tau 
2. Kappa Eta Kappa 
3. AIChE 
4. AilE 

OPEN HOUSE 

Societies 

1. AIME 
2. AilE 
3. ASCE 
4. MSPE 

Fraternities 

1. Theta Tau 
Triangle 

3. Kappa Eta Kappa 
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Biggest hit at the E-Day Brawl was (the rev
erend) Jack A. Lown, former I.T. professor and 
now with the State of Minnesota Education De
partment. He married off couples faster than a 
Hollywood justice of the peace. Each couple 
received a marriage certificate, signed and sealed 
but only good 'till 2:00 a.m. 

The industrial engineering open house featured several games in which 
viewers could test their skills with those of workmen in industry. Jerry A. 
Katz, instructor in I.E. and Orville Henderson, senior, time Larry Schuh, 
senior, as he attempts to break the record in a peg board test of manwal 
dexterity. 

Over 700 people attended the Black Book Dance 
held in the Main Ballroom of Coffman Union two 
weeks before E-Day. Girls from every corner of 
the Twin Cities were invited and many engineers 
managed to line up their dates for the Brawl. 



Engineers' Day Committee 

General Chairman 

Business Manager 

Assistant Business Manager 

BLACK BOOK AND BRAWL 

~Fletcher W. Tyler 
Douglas C. Dvorak 
Janice E. Kirkner 
Adam Kolkowski 
Susan B. Milton 
Sandra S. Smith 
James Umland 

BLARNEY CASTLE 

~Peter C. Halden 
~John L. Nesheim 
David J. Muckenhirn 
Joyce R. Nelson 
Donald D. Schaefer 

PARADE 
~Keith L. Curtner 
Richard D. Olen 

QUEENS 
~Ralph S. Tyler 
Richard M. Dunlop 

CONVOCATION AND 
KNIGHTING 

~John R. Crane 
Willard R. Haas 
Del Pippenberg 

OPEN HOUSE 

~Allan D. Gavere 
David A. Larson 
Eric J. May bach 

PICNIC 

~James A. Peterson 
DavidS. Anderson 
Herbert N. Broan 
Thomas W. Cummins 
Norman J. Erickson 
Harold E. Goetzman 
John H. McCormick 
James R. Noreen 
George H. Paulson 
Gary D. Peterson 

James W. McCarville 

Daniel C. lobash 

. Richard M. Dunlop 

PUBLICITY 

~Richard D. Olen 
Sally M. Ahola 
Keith L. Curtner 
James E. Lenertz 

BUTTONS AND TICKETS 

~Peter A. Fausch 
~James T. Peterson 
Richard V. Lau 

TOURNAMENTS 
~Richard R. Harding 
Craig L. Anderson 
Thomas F. Canfield 
Ted Hedin 
Gary M. J ollymore 
Dennis R. Ojard 
Dennis L. Olander 
Del Pippenberg 
Robert E. Takala 

~chairman 

David A. Larson, Open House committee member presents the First 
Place Open House trophy to AIME, represented by Otto L. Schumacher 
at the Brawl. Trophies for all events were presented to the winners 
during the dance intermission. 

James W. McCarville, E-Day General Chairman, expresses his 
thanks during the coronation and knighting ceremony to all his com
mittee members and everyone who helped make E-Day the big success 
it was. 
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The following sentences concerning allotments were taken from actual letters from wives, mothers, and fathers of service
men: 

I. Please send me my elopement as I have 4 months old baby and he 
is my sold support and I need all I can get every day to buy food 
and keep him in close. 

2. Both sides of my parents is poor and I can't expect nothing from 
them, as my mother has been in bed for one year with the same 
doctor and won't change. 

3. Please send my wife's form to fill out. 

4. I have already wrote to the President and if I don't hear from 
you, I will write to Uncle Sam and tell him about you both. 

5. Please send me a letter and tell me if my husband made aplplica
tion for a wife and baby. 

6. I can't get my pay. I got 6 children. Can you tell us why this is? 

7. Sir, I am forwarding my marriage certificate and my two children, 
one is a mistake as you can see. 

8. Please find out for certain if my husband is dead as the man I am 
living with won't eat or do nothing until he nose for sure. 

9. I'm writing to tell you my baby was born two years ago, and is 
two years old, when do I get relief? 

I 0. I am annoyed to find that you· branded my children as illetarnate. 
Oh, the shame of it. It is a dirty lie as I married their father a 
week before they were born. 

II. I have no children as my husband was a truck driver and worked 
day and nite when he wasn't sleeping. 

12. You have changed my little boy to a girl. Does that make any 
difference. 

i 3. In accordance with you're instructions I have given birth to twins 
in the enclosed envelope. 

14. I am glad to say that my husband, who was reported missing, is 
now dead. 

15. Unless I get my husband's money soon, I will be forced to live a 
immortal life. 

16. I want my money as quick as I can get it. I've been in bed 
with my doctor for two weeks and he doesn't seem to be doing me 
much good. If things don't improve, I will have to send for 
another doctor. 

17. I am a poor widow and all I have is at the front. 

18. My husband had his project cut off two weeks ago, and I haven't 
had any relief since. 

I I 
Prepare for your future in highway 

engineering-get the facts about new 
D££P ... STRENGTH (Asphalt ... Base) pavement 
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Modern pavement engineering has taken a "giant step 
forward" with DEEP-STRENGTH Asphalt construction for new 

roads and streets. There is a growing need for engineers 
with a solid background in the fundamentals of Asphalt 

technology and pavement construction as new Inter
state and other superhighways in all parts of the 

country are being built with advanced design 
DEEP-STRENGTH Asphalt pavement. 

Your contribution-and reward-in our nation's 
vast road-building program can depend on your 

knowledge of modern Asphalt technology. So 
prepare for your future now. Write us today. 

THE ASPHAlT INSTITUTE, College Park, Maryland 

~---------------------, 
~ THE .ASPHAlT INSTITUTE, College Park, Md. 

I Gentlemen: Please send me your free student 
~ library on Asphalt Construction and Technology. 

I NAME CLASS ___ _ 

I ADDRESS _________________ _ 

I I CITY STATE _____ _ 

: SCHOOL----------------------------------

L---------------------~ 
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When the Bell System recently product-tested the new 
Touch Tone telephone in Findlay, Ohio, they called on 
Ohio Bell's Tom Hamilton (B.S.E.E., 1960) to coordinate 
the project. Quite an honor since this was one of two 
Touch Tone trial areas in the entire country. 

This happened on Tom's second assignment with the 
company. Since completing the project, Tom has joined 
the Fundamental Planning Engineer's Group. Here he 

IE 

makes engineering economy studies and submits programs 
for capital expenditures. Tom's performance has earned 
him the opportunity to attend a special six-month Bell 
System engineering course in Denver. 

Tom Hamilton and other young engineers like him in 
Bell Telephone Companies throughout the country help 
bring the finest communications service in the world to the 
homes and businesses of a growing America. 

BELL TELEPHONE COMPANIES 
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edited by RICHARD DUNLOP, ChE '63 

Seawater to Freshwater 
A new technique for making fresh water from sea

water that could substantially reduce the cost of sea
water conversion below the $1-per-thousand-gallon mark 
is under development at the Westinghouse Research 
Laboratories. 

The new· technique is known as "thin-film vapor com
pression" and is basically a distillation process. It de
salts ocean water by changing it to a vapor and condens
ing it back again to a liquid, leaving the salt and other 
impurities behind. 

This basic principle of salt water conversion is well 
established. \i\lestinghouse-built evaporator plants al
ready installed have a capacity of more than 6,000,000 
gallons of converted seawater a day. Thin-film vapor 
compression incorporates into a single system several 
advanced concepts for seawater conversion by evapor
ation. 

Flat, easily fabricated sheets of ordinary cold-rolled 
steel or aluminum-only about 30-thousandth of an inch 
thick (about five sheets of paper) and susceptible to 
mass production techniques-would substitute for heavy-
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walled tubes and pipes of more exotic materials . 
. The operating temperature ( 120 degrees Fahrenheit) 

of the system is kept low to reduce corrosion by the hot 
salt water. Also, pressure of the water vapor across the 
heat transfer surface is made small ( 0.12 pounds per 
~quare inch) to lower the mechanical strength needed 
for the surface. As a result, cheaper materials, simpler 
construction and better heat transfer through the thin 
surfaces are foreseen. 

The metal sheet would be accordion folded and 
placed inside an airtight box, or module. Salt water is 
sprayed on one side of the sheet, where it evaporates. 
At the same time, fresh water condenses on the oppo
site side. 

Heat transfer through the water is enhanced by 
forming it into thin films, about three-thousandths of an 
inch thick, on both the evaporating and condensing 
surfaces. As the thin film of seawater flows down the 
evaporator surface, about half of it evaporates. 

A compressor moves the evaporated water vapor to 
the condensing surface, where it changes back into a 
liquid and releases heat energy. This heat passes 
through the thin transfer surface and evaporates more 
seawater. 

Because of the high heat transfer rates of the thin 
water films and thin transfer surface, a temperature dif
ference of only two degrees Fahrenheit is needed to 
vaporize the salt water. This reduces substantially the 
energy requirements of the compressor and results in a 
more efficient process. 

ew Radiography 
A new method of practical radiography, the inspection 

of materials by means of nondestructive penetrating 
r~diation, has been developed by Electric Boat division 
of General Dynamics Corporation. 

This new method uses a focused isotopic neutron 
source to take a radiographic picture of materials. 

The device broadens the field of existing X-ray and 
gamma ray radiographic equipment in nondestructive 
testing and makes possible in-the-field inspections which 
previously could be made only with extreme difficulty, 
if at all. Among its uses are nondestructive testing of 
radioactive components in and around nuclear reactor 
installations. 

Radioactive co~'Ilponents are difficult, and in many 
cases impossible, to inspect with X-ray and gamma ray 
devices because radioactivity blackens film. The new 
device obtains on an indium plate an image that can be 
transferred to standard film. 

In addition to radiographic applications, the new de
vice provides an economical high yield source of thermal 
neutrons for the neutron activation analyses and tracer 
studies conducted by many laboratories and universities. 

MAY, 1963 



dvanced solution to a heat transfer problem 
Complex, long duration satellites and manned spacecraft 
must get rid of large amounts of internally produced heat. 
Through unique fabrication techniques and know-how with 
exotic materials, Garrett-AiResearch is building active (fluid 
cycle) radiator systems for cooling space vehicles. 

Garrett is also developing heat transfer systems for appli
cations from cryogenic temperatures to 2000°F, using heat 
transfer fluids such as Coolanol 139, Freon 21, FC-75, mer
cury and alkali liquid metals including potassium, rubidium 
and cesium. 

This critical development work is supported by more than 
a quarter century of Garrett heat transfer experience. It is 
one more example of Garrett's proved capability in the design 
and production of vital systems and their components for 
spacecraft, missile, aircraft, electronic, nuclear and industrial 
applications. 

For further information about the many interesting project 
areas and career opportunities at The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. Garrett is an equal 
opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9, 

California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. " Garrett (Japan) Limited 
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e ... 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 house one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 

SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 

offers full-service printing, from idea, through layout, 
to delivery. 

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

8 OFFSET 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 
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Learn now that society will provide for you. Just be

cause you are you. Just because you are paying for an 
education doesn't mean you have to get your money's 
worth. Don't be ridiculous. "If the learner hasn't learned," 
it isn't your fault, surely. 

I. GENERAL ATTITUDE-The B.B.A. degree is val
uable. Successful grads have made it so. It is valuable 
because they produced. Let them keep up the good work, 
but don't prepare to rob them of their glory, to increase 
the value. 

2. BE YOUTHFUL-Be young while you can. Why 
discard those good old high school days-and ways? 
Don't grow up until you just have to. People will always 
be understanding and appreciative of your adolescence. 

3. DRESS-Be yourself, dress naturally. Those busi
ness people can be very stuffy about sartorial matters. 
On that first job, they'll probably start you off as a porter 
anyway, so why not look like one? 

4. AROMATICS-The pungency of the locker room can 
be carried with you. A gamey "athletic" odor is a great 
personal asset-in class and out, in business and out-and 
fast. Carry your own atmosphere-be "aromatic.'' 

5. RELAX, ENJOY IT -A stiff posture restricts absorp
tion. Spread yourself figuratively. Chairs in front, oc
cupied or not, are fine for parking feet, thus facilitating 
relaxation. 

6. MENTAL EFFORT -Some say that brain cells, like 
liquor bottles, cannot be used twice. Save them, coddle 
them, spare them-in class and out. The mind (?) you 
save may be your own. 

7. DON'T ANTICIPATE-Who knows what might hap
pen tomorrow-or for that matter next week, when the 
paper is due? Don't do it ahead of time-nothing might 
happen. Then you'd have no excuse. 

8. ACCURACY-Is for the birds. A misplaced deci
mal point is embarrassing but not critical. You can always 
do it right when and if you get a job (on the basis of your 
excellent school record, of course). 

9. DON'T WRITE, TELEGRAPH-Legibility went out 
with long underwear. None of the really big wheels like 
Napoleon, Hitler, or even Confucious-could write good 
English. 

MINNESOTA TECHNOLOG 
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I 0. SPELLING-Why bring that up? Phonetics are out, 
"word picture" didn't work, so your generation just can't 
spell. Everyone understands and is sorry. You are unique 
-now don't go and spoil it. 

II. LATE PAPERS-Promptness here is a sign of servil
ity. Be independent. Be different. A few days late shouldn't 
matter, especially if you use a good standard explanation. 

12. BE LATE-A "fashionable" entrance, after every
one else is seated, and the class is moving along-this 
calls attention to one, definitely. You can also be so 
ignorant about what has gone before and get the spot
light again. 

13. ATTEND IRREGULARLY-That's the stuff. Always 
being there is dreadfully boring. After all, one meeting is 
like another and the instructor gets tired of your face, too. 

14. BE CONVERSATIONAL-Talk it up. If the old 
buzzard doesn't make it interesting, it surely can't be in
teresting to your neighbor, can it? Competition is good 
for business, so why not for business educators? 

15. PREPARATION-A dangerous habit. Here again, 
let's don't anticipate. A heavy snow might make the work 
useless. And-the instructor might resent having you come 
to class one day knowing what he is talking about. 

16. (BUT OTHERWISE) CLAM UP-Don't ever ven
ture an opinion, don't defend a point; let some other jerk 
stick his neck out. Remember it may be better to remain 
silent and be thought ignorant-than to open one's mouth 
and remove all doubt. 

17. ON YOUR MARK-Don't get left at the post when 
the bell rings. A rustling of papers and plopping of books 
indicates alertness on your part to the hour of parting and 
reminds the Professor accordingly. 

18. REPETITION-A powerful force. If the files show 
that someone did a good paper on the topic last year, why 
should such a gem be discarded? The instructor will never 
recognize it if your pal was at U. of M. 

19. PLAGIARISM-If in prepa'ring a paper you find that 
some author has said it better than you can; and a long 
time ago-don't dull initiative. Let him have his way-in 
your paper, too. It should be flattering to him. 
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edited by MICHAEL P. FROMAN, Math '65 

In this, the last Brain Teasers coltunn of this year, the 
custmnary contest will not be held. Now we bid you 
farewell with a problem that is at once topical and of 
such a nature as to keep you occupied until September 
when yo·u will return to compete again for prizes and 
glory. However, if yott ca·nnot wait until Septernber to 
check the answer, the problem is quoted, for example, 
in James Newman's The VVorld of Mathematics on pp. 
197-199. 

A University of Minnesota student, preparing his 
budget for the coming year, discovered that all his money 
was in pennies, nickles, dimes, half dollars, and one, five, 
ten, and fifty dollar bills. 

He found that among his paper money, the number 
of fifties was equal to the number of ones plus one-half 
plus one-third of the number of tens, the number of tens 
equaled the sum of the number of ones and one-fourth 
plus one-fifth the number of fives, while the number of 
fives exceeded the number of ones by one-sixth plus one
seventh the number of fifties. 

In addition the number of half dollars was equal to 

r ti 

r 
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one-third plus one-fourth the sum of the numbers of the 
dimes and ten dollar bills, the number of dimes equaled 
one-fourth plus one-fifth the number of nickels and five
dollar bills, \vhile the number of nickels was equal to 
one-fifth plus one-sixth times the number of pennies and 
one dollar bills, and the number of pennies equaled one
sixth plus one-seventh times the number of half dollars 
and fifty dollar bills. 

If the amount of money \vhich this student possessed 
\\'as both sufficient to pay a year's tuition and yet less 
than the national debt, 'can you tell this poor fellow how 
much money he might have? 

MARCH ANSWERS 

1. 6371.14452 sq. ft. 
2. 54, 45, 4.5 

3. 2~ ( 1/20 + n/5); n = 0, 1, 2, 3, 4 

4. The rope is 5 ft. long. 

5. The simplest way is to drive the stake into 
the cow. 

MARCH CONTEST WINNERS 

1st year 

4th year 

I 

E Gl 

James Kavanaugh 

Bruce Bartley 

r 

EER'S B 
Main Engineering 

$1.00 

$1.00 

KST RE 
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This kind of engineer designs jobs instead of things 

Once upon a time there was a creature known to jokesmiths as "the efficiency expert." When he wasn't being 
laughed at, he was being hated. Kodak felt sorry for the poor guy and hoped that in time he could be 
developed into an honored, weight-pulling professional. That was long ago. 

We were then and are much more today a very highly diversified manufacturer. We need mechanical, electri
cal, chemical, electronic, optical, etc., etc. engineers to design equipment and processes and products for 
our many kinds of plants, and make it all work. But all the inanimate objects they mastermind eventually 
have to link up with people in some fashion or other-the people who work in the plants, the people who 
manage the plants, and the people who buy the products. That's why we need "industrial engineers." 

A Kodak industrial engineer learns mathematical model-building and Monte Carlo computer techniques. He 
uses the photographic techniques that we urge upon other manufacturing companies. He collaborates with 
medicos in physiological measurements, with architects, with sales executives, with manufacturing executives, 
with his boss (G. H. Gustat, behind the desk above, one of the Fellows of the American Institute of Industrial 
Engineers). He starts fast. Don Wagner (M.S. I.E., Northwestern '61) had 4 dissimilar projects going the day 
the above picture was sneaked. He is not atypical. Want to be one? 

l~®cillrullil 
EASTMAN KODAK COMPANY · Business & Technical Personnel Department 

ROCHESTER 4, N.Y. ~~ An equal-opportunity employer. 
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Engineering 

As Vice President-Engineering, 
francis K. McCune is charged with 
ensuring the effective develop· 
ment, use and direction of General 
Electric's engineering talent. Mr. 
McCune holds a degree in elec· 
trical engineering and began his 
career with the Company as a 
student engineer. 

For complete information on 
opportunities for engineers 
at General Electric, write 
to: Persona I ized Career 
Planning, General Electric 
Company 1 Section 699-071 
Schenectady 5, N. Y. 
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Q. Mr. McCune, how do you define engineering design? 

A. First let's look at what engineering really is. The National Society of Profes
sional Engineers calls it "the creation of technical things and services useful to 
man." I would paraphrase that to add an industry emphasis: engineering is linking 
an ability to do with specific customer needs ond 1uants. The link is an engineering 
design of a useful product or service. 

Q, In the light of this definition, how c::c:m the young engineer prepare himself 
for industry? 

A. In college he should absorb as much theory as possible and begin to develop 
certain attitudes that will help him later in his profession. The raw material for a 
design, information, flows from three general funds: Scientific Knowledge of 
Nature; Engineering Technology; and what I call simply Other Relevant Informa
tion. Academic training places heavy emphasis on the first two areas, as it should. 
Engiri'eers in industry draw heavily on theorems, codified information, and signifi
Qai1t recorded experience basic to engineering disciplines taught in college. The 
undergraduate must become knowledgeable in these areas and skilled in the ways of 
using this information, because he will have little time to learn this after graduation. 
He also must develop a responsive attitude toward the third fund. 

Q. As you say, we learn theory in college, but where do we get the .. Other 
Relevant lnformation"-the third fund you mentioned? 

A. This knowledge is obtained for the most part by actually doing engineering 
work. This is information that must be applied to a design to rr ~ke sure that it not 
only works, but that it also meets the needs and wants that p~ 

1
)ted its considera

tion in the first place. For example, we can design refrigerators, turbines, computers, 
or missile guidance systems using only information from the first two funds of 
knowledge-heat flow, vibration, electronic theory, etc.-and they 1vill work! But 
what about cost, reliability, appearance, size--will the prospective customer buy 
them? The answers to these important design questions are to be found in the third 
fund; for example the information to determine optimum temperature ranges, to 
provide the features that appeal to users, or to select the best manufacturing 
processes. In college you can precondition yourself to seek and accept this sort of 
information, but only experience in industry can give you specific knowledge 
applicable to a given product. 

Q. Cc:n:.!lld you suggest other helpful attitudes we might develop? 

A. Remember, industry exists to serve the needs and wants of the market place, 
and the reasons for doing things a certain way arise from the whole spread of condi
tions which a given design has to satisfy. Learn how to enter into good working 
relationships with people. Much of the Other Relevant Information can be picked 
up only from others. Also train yourself to be alert and open-minded about your 
professional interests. In industry you'll be expected to learn quickly, keep abreast 
in your field, and to grow from assignment to assignment. Industry will give you the 
opportunity. Your inherent abilities and attitudes will largely decide your progress. 
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