


@ This mark tells you a product is made of modern, dependable Steel. 

How cold Is up? We know that outer space can never be colder than minus 459.72° Fahrenheit-that's absolute zero, the 

point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out. 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of 
their strength and toughness at -50° or below; steels like USS "T-1'' Constructional Alloy Steel, TRI-TEN High Strength Steel, 

and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is 
Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places-getting 
ready for the future. • For information about the many career opportunities, including financial analysis or sales, 

write U. S. Steel Personnel Division, Room 6085, 525 William Penn 

Place, Pittsburgh 30, Pa. U.S. Steel is an Equal Opportunity Employer. 

USS, "T-1" and TRI-TEN are registered trademarks. ~ United States Steel 
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Some straight talk 

about a ·career I 
at American Oil 

by~~ 
"This Company recognizes the value of varied 
experience, and encourages you to broaden ybur 
knowledge." 1 

Roger Fisher, B.Ch.E. from Cornell and Ph.D. 
candidate from Princeton is one of many ydung 
scientists and engineers at American Oil sha~ing 
the future for himself, his Company and the 
industry. At 26, he has earned a Fulb ight 
Scholar~hip and will take a year's leav~ of 
a~sence to continue his graduate research on 
solids mixing at the University of Osaka, Japan. 

"American Oil is looking for broad-gauge 
research people," Roger adds. "In the long run, 
the Company benefits as well as the professional 
who continues to grow in his own or in several 
fields of research." 

Roger's present assignment at America'n Oil 
involves applied research-to plan, design, build 
and operate bench scale lab equipment, to hudy 
the kinetics of catalytic cracking. His is Jne of 
many diversified projects at American Oil Com
pany. Chemists, chemical engineers, phy icists, 
mathematicians and metallurgists can find inter
esting and important work in their own ,fields. 

The ability of American Oil to attract 1bright 
young scientists and engineers like Roger Fisher 
might have special meaning to you. For complete 
information concerning career opportunities in 
the Research and Development Department of 
American Oil, write D. G. Schroeter, American 
Oil Company, P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVI~G FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN 01~ AND ITS 
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE E GAGED IN 
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PR JECTS AS: 

New and unusual polymers and plastics • Organic tions under 
electron impact • Radiation-induced reactions • Physiochemical 
nature of catalysts • Fuel cells • Novel separ~tions 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 presdnt products, 
new products, new processes • Corrosion mechanisrhs • Devel-
opment of new types of surface coatings / 

STANDARD ~IL 
DIVISION OF AMERICAN 01~ COMPANY 

NATIONAL MARKETING AFF ILIATE OF S TANDARD OILCOM t ANY ( INDIANA) 
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Frankly, there is no practical substitute 
for the wheel today. But at Ford Motor 
Company, our scientists and engineers 
refuse to give "no" for an answer. They 
are tackling, among others, the problem 
of wheelless vehicles for tomorrow. 

Is "tomorrow" really far off? Not according 
to the men at Ford. Already they've devel
oped the Levacar as one possibility. It 
replaces the wheel with levapads, per
forated discs which emit powerful air jets 
to support the vehicle . Air suspension- if 
you will-of an advanced degree. Imagine 
traveling swift ly, safely at up to 500 mph, 
riding on a tissue·thin film of air. Guided 
unerringly by a system of rails. Propelled 
by powerful turboprops. This is the 
Levacar. 

Meanwhile we've still got the wheel. And 
the job of building better cars for today. 
So we hope you won't mind riding on 
wheels just a little longer while we con
centrate on both tasks. 

MOTOR COMPANY 
The American Road , Dearborn, Michigan. 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM • 
INDUSTRY• AND THE AGE OF SPACE 
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Things 

we know about 
tomorrow: 

Man is like a Goldfish in a Bowl of Ink ••• His view of the "ultraviolet universe" is 
shut off by the blanket of air which surrounds him. 

The earth's atmosphere is like the ink in a goldfish bowl. It absorbs so much of the ultraviolet 
light from outer space that little gets through to show us ~hat lies out there. 

But now, an electronic imaging tube, sensitive to this ultraviolet light has been developed by 
Westinghouse Research scientists. Westinghouse is working with the Smithsonian institution and the 
National Aeronautics and Space Administration to mount these tubes in satellites so that they can 
"see" in outer space and radio their findings back to earth. 

Every time mankind removes the limitations on human sight ... with the telescope, the microscope, the 
fluoroscope and electronic imaging tubes ... we find things which have a profound effect upon our lives. 

This is just one of the exciting things going on at Westinghouse, one of the many reasons why 
Westinghouse is the best place for talented engineers. See our representative when he is on your 
campus, or write to L. H. Noggle, Westinghouse Educational Department, Pittsburgh 21, Pennsylvania. 

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

OCYOIIR, 1961 



A Word of 
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ELCOME 

MINNESOTA TECHNQ!.QG 

Z'~. 9~""' 1/e'fl~t«)9e 
... Acting Dean 

Many new students are entering the Institute of 
Technology for the first time. We say "Welcome" 
to these students, both to the new freshmen enter
ing directly from high school and to the increas
ing number of students who have had previous 
college experience and come to I. T. for their pro
fessional programs. 

We hope that all of you will find, and establish, 
a congenial atmosphere both with the students 
and with the faculty members, and that you will 
make the fullest use of the very extensive aca
demic opportunities which are available to you 
here. 

These opportunities , you will find, are not 
limited to those in science and engineering; they 
include the many programs in the humanities and 
the social sciences; from these, we hope you will 
select as broadly as your curriculum allows. In 
addition, the cultural opportunities at a great 
university such as this are almost endless. We 
hope you will select wisely and that you will 
maintain a proper balance between the more 
closely designed academic programs and the cul
tural opportuniti~s available to you. 

A special word ·of welcome is also extended to 
our new group of readers; namely, students in 
high schools of the State of Minnesota. To them, 
the Technolog is being made available for the 
first time. We hope that those high school readers 
will find useful information on science and engi
neering in each of the issues that will appear. 

Dean Spilhaus is away on leave this year. He 
has specially asked me to extend his greetings to 
you and to wish each of you a successful year of 
academic life. 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd @ 
Street, New York 17, N.Y. Your inquiry will receive prompt and careful consideration. ~ 
Qual ified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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Bendix answers your questions 

WHAT COMPANY 
SHOULD I JOIN 1 

When there is a choice of employment opportunities, most 
graduating engineers and scientists make some sort of list of the 
advantages offered by each prospective employer. 

Some men put salary at the top of the list. Many lean toward the 
company offering them the best chance at creativity ... the widest scope 
for developing their interests and increasing their professional stature. 
Others favor job security, company size and stability, or geographic 
location. The final choice generally is made on the basis of the 
biggest "package" of advantages offered. 

Probably no organization today can offer a longer list of 
employment advantages than The Bendix Corporation. 
One of the world's most highly regarded, stable, 
and diversified engineering-research-manu
facturing corporations, Bendix has 25 
divisions which produce, literally, "a 
thousand diversified products." The 
wide geographic .spread of these 
divisions can be seen in the 
listing below. 

Starting salaries paid by Bendix are 
competitive with those offered by 
other companies-naturally, better 
talents are more highly rewarded. 
Bendix readily recognizes achieve
ment, and gives the developing 
engineer and scientist wide lati
tude in his field of interest. 

Ask your Placement Director 
about Bendix-where you can 
build your career to suit your 
talents. If you can't arrange a 
personal interview, write to 
C. C. Cleveland, The Bendix 
Corporation, Fisher Building, 
Detroit 2, Michigan, for 
more details. 

ONE IN A SERIES 

CAREER OPPORTUNITIES IN : CALIFORNIA • CONNECTICUT • INDIANA • IOWA • MARYLAND • MICHIGAN • MISSOURI • NEW JERSEY. NEW YORK • OHIO • PENNSYLVANIA 

r~ncf!/ 
CORPORATION 
F I e r B ,:: r; r~ '. ~ r 8 I t ~ .. • c 

QUALIFIED APPLICANTS WILL RECEIVE CONSID· 
ERATION FOR EMPLOYMENT WITHOUT REGARD 
TO RACE, CREED, COLOR OR NATIONAL ORIGIN. 

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 

automotive • electronics • missiles & space • aviation • nucleonics • computer • machine tools • sonar • marine 

MINNESOTA TECHNOLOG 7 
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Chemical Eng. Bldg. at left; Mechanical Eng. Bldg. at center; Main Research Bldg. at right. 

For this great, future-probing 

U.S. RUBBER RESEARCH CENTER 
JENKINS VALVES assure trouble-free 
control of the entire piping system 

Here, in a complex of modern buildings on a wooded New Jersey 
hilltop, a staff of over 400 are making tomorrow's miracles out 
of today's mysteries. Here, they're future-probing the possibilities 
in rubber and tires, of course. But the quest also covers all the 
other present-day interests of U.S. Rubber Co .... plastics, chem
icals, textiles, and endless uses of such materials. 

The Research Center scientists and building experts controlled 
the selection of equipment for their $7,000,000 "home." Jenkins 
Valves were widely used to control the piping systems. 

Make the specification "JENKINS" your safeguard against valve 
trouble and the high cost of valve maintenance. You pay no more 
for Jenkins Valves. Jenkins Bros., 100 Park Ave., New York 17. 

Architects: SHREVE, LAMB & HARMON 
General Contractor: GEORGE A . FULLER COMPANY 
Consulting Engineer: SYSKA & HENNESSY, INC. 
Heating, Air Conditioning, Piping Contractor: FRANK A. McBRIDE 

Available From Leading Distributors Everywhere 

Thousands of Jenkins Valves control the pip ing system. 
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----Teccomments---''VIEWs F~OM A eAsEMENt WINDOW'' ----------........ -

Two Strikes Against the Institute of Sciences 
Last fall, President Wilson- after receiving communications from the De

partments of Geology, Zoology, and Botany- called upon the ·Committee on 
Education of the University's Faculty Senate to study a very crucial question. 
Their job? What should be the proper organization of the natural sciences 
within the University. 

Mathematics, physics, and chemistry, now associated with IT, and astronomy, botany, 
geology, mathematics, and zoology, now in SLA, are the courses which fall within the 
classification, natural (some use the word "basic") sciences . 

Several alternatives were considered by the committee at the outset. They felt the 
natural sciences could be (l) grouped together in a division within SLA; (2) related to the 
professional schools or colleges from which they draw many of their students; or (3) brought 
together in an autonomous institute of science. 

The first alternative was immediately rejected by the committee because they felt the 
SLA college, consisting of the humanities, social sciences, and natural sciences, is facing 
ever-increasing problems - in fact, problems which have led to the present problem. The 
committee pointed out that particularly since World War II, the natural sciences have 
become more and more unlike the humanities and social sciences in terms of teaching and 
research facilities. 

Final conclusions of the committee were reached after some 15 meetings at which they 
conferred with the President, the deans of SLA, IT, and the Graduate School, and repre
sentatives of the Geology, Botany, and 
Zoology Departments. Their conclusion: 
"that the basic disciplines will prosper best, 
and at the ame time contribute most effec
tively to the entire University if they are 
grouped together (i.e. an institute of science) 
rather than with associated professional 
schools." 

One can't help but to disagree with the 
committee's conclusions. 

A couple of reasons should be cited. First, 
it's true that it would be nice from a con
venience standpoint to have all the natural 
sciences grouped together. However, let's 
not forget the fact (and this is becoming 
more and more true as our technology ad
vances) that the applied (engineering) sci
ences are becoming much more allied with, 
and inclusive of, the basic sciences. 

Secondly, a move to consolidate the sci
ences would have a very drastic effect on 
the whole framework of IT. In effect, IT 
would necessarily become an upper division 

school. If you analyze the freshman engi
neering curriculum, you'll discover he takes 
courses in math, physics, engineering graph
ics, and English. Since English is an SLA 
course, the only tie the student would have 
with IT would be the engineering graphics, 
if math, physics, and chemistry were to be 
removed to a separate institute of sciences. 

Similarly for .the sophomore year in which 
the student takes chemistry, math, physics, 
mechanics and materials 27 and a non
technical elective, the only course provid
ing an IT tie for the student would be 
MM 27. 

Does taking two courses in two years 
make a student an IT student? What about 
an advisor? Does he have an advisor while 
in the institute of sciences, then get a new 
one when moving to IT for his last three 
years? Just how much engineering atmos
phere would the student be exposed to for 
his three years? Would it be enough? 

Will a ~rc" Be Good Enough? 
Welcome back to another year. It's hard 

to tell at this point what the year has in 
store for each of us but there's nothing like 
waiting to see. 

Particularly to the incoming freshmen, we 
of the Minnesota Technolog want to extend 
our welcome. For you, a big year lies ahead. 

The transition from high school to college 
is not an easy one. To put it concisely, 
you're completely on your own. No one 
leans over your shoulder and whispers the 
next move. You make the decisions. 

At the same time, no one puts any limits 
on what you can achieve. That's up to you 
also. 

A word of caution. Yes, you will be com
peting with a very select group of students. 
In fact, as Dean Verbrugge told you fresh
men attending the Welcome Week Coffee 
Hour, about 90 per cent of you came from 
the upper two-fifths of your high school 
classes. This means that a satisfactory grade 
to many of you was nothing less than an 
A or B. He went on to say that you must 
get conditioned to realize that here in 
college you might have to be satisfied with 
a C. 

Don't let anyone drum fear into you like 
this. There's no reason to let the Dean's 
words frighten you. Is there any reason to 
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be satisfied with a C, if you 
can do better? If you don't 
achieve as you might have, 
the Dean has opened the 
door for you to rationalize 
to the folks back home. It 
might go something like this: 
"Well, Mom, the Dean got 
up the first day and said if 
I get a C, I should be satis
fied." 

By now, most of you have 
heard the favorite professor's 
lament. Many find it appro
priate on the first day of 
classes when there's nothing 
else to do anyway. It goes 
something like this: "Take a 
good look at the fellow on 
your right. Now look at the 
fellow on your left. One year 
from now they won't be 
there." Or maybe it will be 
you that won't be here. 

Let's prove all these 
theories and sayings wrong. 
You be here in a year - in 
fact in five years, too. Your 
left and right hand friends 
had better be here, too. If 
you're not, who will be left 
to read the Technolog? 

e Nikita's and Jack's latest 
conversation: Nik - "When are 
you gaing to get a man on the 
moon, Jack?" Jack - "Man on 
the moon! We can't get a Ne· 
gro on a bus!" 

ississippi Mudd 
• Registration has finally 
moved to the Architecture 
Court. That dispells all thoughts 
that it might turn into an 
aquarium. 

e Another issue of the TECH
NOLOG is out. The Dean of 
Students office thinks it's too dirty 
even to burn. 

e Institute of Technology Dean 
Spilhaus is on a year's leave of 
absence. He vowed if he were 
here they'd make a separate 
science school over his dead 
body. He's still young. 

e Freshmen have their physicals. 
Apparently the Health Service 
has hired new nurses. Pulse rates 
are up 25% over last year. 

e The Administration says it's 
impossible to automate regis
tration any further. If they 
punch any more holes in those 
IB.'III cards- they'll disappear. 
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It's a long, long way from where you stand on your 
back porch looking out at the stars to where the real 
answers lie. Yet, some of those answers may be at the 
fingertips of the world's scientific minds. 

As you stand there looking out, the deep blue of space, 
pinpointed with a salt and pepper collection of stars 
may seem a straight-forward thing to you. Indeed, to 
many, the question of the shape of space may never have 
entered their minds. 

Would you say it's straight? Hollow? Big? It's all 
those things but many more. Space is the ultimate basis 
of our existence. It reaches, some say, to forever. Others 
believe it has a limit. Many of today's physicists and 
cosmologists believe in the theoretical possibility of 
body travelling, apparently in a straight line, returning 
to its point of origin after eons without any change in 
course. 

Space then, has properties, obvious and obscure, which 
impart to it an air of interest and open the doors of 
curiousity in the minds of many; from a child counting 
the stars for the first time to a cosmologist bent over his 
photographic plates measuring the visually minute move
ments of the same stellar bodies. 

Where does one begin asking his opening question? 
The back porch might be as good a spot as any. From 
where you stand you can look out into a sky filled and 
faintly illuminated with stars. They appear to be where 
they were the night before. For that matter, they appear 
in the same position they were a year ago or ten. 

This visual observation is one far from correct, for 
"MOTION" seems to be the key descriptive word for our 
universe. The point we must keep foremost in our minds 
when asking our questions revolves about this ever
changing status of the physical universe. 

Far from the visually-oriented concepts of early man, 
clouded by superstitions and fears, today's cosmological 
principles involve scientific observation, both of a direct 
visual kind and of the more accurate but indirect 
electronic means. 

Space does have shape. In the minds of cosmologists 
it has had a variety of shapes over the past century and 
a half. One hundred and ten years ago, the mathe
maticians Lobachevski and Bolyai proposed a form of 
geometrical thought much diHerent from the classical 
geometry of Euclid still taught today. 

As consistent and equally as logical as Euclid's geom
etry, Bolyai and Lobachevski's form began by over
throwing Euclid's axiom that only one parallel can be 
drawn to a given line through any one given point. In 
their system a large number of lines could successfully 
fulfill the requirements. 

To speak of a three-dimensional surface within the 
confines of the two-dimensional printed page some 
imagination must be employed. Bolyai's geometrical 
system is most easily explained through the use of pro
jection onto the curved surface of an ordinary saddle, 
(Fig. 1). One must assume, in this case, that three dimen
sions are contained within the two dimensional surface 
of the saddle and that the probable fourth dimension
to many, a misty figment of the imagination conjured 
up for the use of science fiction writers - exists in the 
area above and below the surface of the saddle. 

Note that, in Fig. 1, lines drawn parallel to given 
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line AB intersect each other but will never, no matter 
how far extended, intersect the given line. Obviously, 
the two constructed lines intersect at an angle and are 
therefore non-parallel to each ·other. Logically then, the 
situation is beyond the bounds of the Euclidean system, 
based on the level plane. 

To further illustrate the extremes between tl1e two 
mathematical systems, examine other geometric forms 
impressed upon the two systems. Note that in the hyper
bolic system of Bolyai and Lobachevski, the circum
ference and the area of a circle increase at a faster rate 
than in the Euclidean system. This is assuming that the 
diameters of the circles in both systems increase at the 
same rate. 

-

Fig.2 

THE SPHERICAL MODEL 
Another alternate form, diHerent from the Euclidean 

geometry, was postulated by the German mathema
tician, Bernhard Riemann. Assuming the two-dimensional 
model for our purposes, picture the sphere of Fig. 2. 
The universe as we know it is assumed to lie entirely 
within the surface. A number of unique properties 

_ become evident as we study the situation. 
e This spherical model has no "end" yet is not :linite _ 
(limited) in the strict sense of the word. In this case, 
one could theoretically chart a straight course through 
space, travel it and, without deviating from the course, 
return to his point of origin. 
The returning traveller would then have travelled the 

entire "circumference" of our universe. 
Another analogy, more striking but less probable could 

be demonstrated by sending a ray of light on its way 
through interstellar space. If one had the patience needed 
to sustain the long wait, the ray of light would return via 
the "back door", hitting the sender on the back of the 
head. 

Neither this analogy, nor the first, is liable to be tested 
practically in our lifetime nor in any future time. This 
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is because of the enormous distances (perhaps billions 
of billions of light years) involved and the absorption 
properties of interstellar matter, (gases and galactic dust.) 

e Note that, contrary to the negative example of the 
saddle-shaped space, this spherical space "does" 
opposite things to the properties of a circle drawn upon 
it- or in it. Now the circumference of the circle 
increases more slowly than a similar circle on the flat 
Euclidean plane. Similarly, the area increases more 
slowly. 

e Triangles also possess varying properties in the 
three systems mentioned. In the negative case, the 
three angles of a triangle add up to less than the 180-
degree sum of the flat, Euclidean triangle. On the 
circle, the sum of the angles is greater than 180 
degrees. 

In popular science usage, these two hypothesized 
shapes of space have become known, respectively as the 
negative and the positive models. 

Still other models exist. Albert Einstein theorized the 
existence of a repulsive force to explain certain pre
viously unexplainable results in his computations which, 
he claimed, proved the shape of space to be analogous in 
the two-dimensional case to a cylinder (Fig. 3) with the 
longitudinal axis as the time co-ordinate. The space 
co-ordinate remained closed as on the surface of the 
spherical model. 

Fig.3 

Einstein's repulsive force proved to be incorrect as 
Alexander Friedman, a Russian mathematician, proved 
in 1922. Acting on the assumption that certain equations 
in Einstein's theory could be divided by zero, Friedman 
opened again the cosmological question of the curvature 
of space. It was he who postulated the possibility of an 
expanding universe, a theory becoming increasingly 
pnpulartoday. 

EXPANSION OR CONTRACTION 

Friedman's ideas were soon borne out in the findings 
of Edwin Hubble. Hubble, using the Mount Wilson 
Observatory, discovered evidence leading to the deduc
tion that our universe is expanding. He employed 
spectrum analysis to the red shift, finding that the amount 
of displacement of the wave length was proportional 
to the distance the light . source was from the earth. 

To date, there has been little evidence to refute the 
findings and the assumptions that, indeed the galaxies 
are receding from one another at very high speeds 
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and that, as the distance increases, so, too, does the 
velocity. 

EXPANSION LEADS TO . 

Since expansion seemed to appear the most logical 
answer to the red shift observations of Hubble, the 
findings, together with Friedman's corrections of Ein
stein's cylindrical model, laid bare two possible thoughts 
as to how the universe was expanding. 

In the first case, the expansion was thought to be 
pulsating. In the second, the expansion was thought to 
have been preceded by a contraction which began an 
infinitely long time ago. The expansion curves in this 
case, take the fonn of an hyperbola, (Fig. 4). 

This hyperbolic case assumes the expansive effort 
will continue for an infinitely great time, never again 
contracting. 

The former pulsating universe consists of an infinite 
number of repeated, alternate expansions and contrac
tions, each much like the previous one. At the peak of 
the contractive effort, all the matter in the universe, 
(stars, dust, free atoms, galaxies) will be concentrated at 
one point before a new expansive effort begins. 

It's at this point that scientific thought usually begins. 
The origin of the universe lends itself admirably to 
speculation on a massive scale. The origin of our system 
still leaves minds teetering on the brink of indecision; 
not between two varying theories but many. 

A BIG BANG 

The 'big bang" theory is perhaps the most accepted. 
This cataclysmic (still, an unsatisfactory adjective), ex
plosion hurled matter in all directions. During the first 
250 million years or so, this matter continued to expand 
and thin out. It, however, did not begin to aggregate into 
the stars, galaxies and planets until after the density of 
the radiant energy had reached the point of equality with 
the mass density. 

This radiant energy density consisted of powerful 
streams of light quanta (packets of photons), careening 
through the homogenous mass, knocking individual 
atoms about. This inhibited the aggregation of this mass 
into local systems. 

At the 250 million-year mark, the radiant energy dens
ity had decreased to a point where the mass at last 
became the dominant factor in the universe. The equality 

(Continued on page 33) 
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The BIG REACH into 
INTER-GALACTIC SPACE will soon 

as the world's largest radio 
nears completion. 

be lengthened 
telescope 

This "Giant at Sugar 
Grove" should provide 
more answers pertaining 
to the shape and makeup 
of space. 

by RONALD THURNER, '62 

Today, we still build optical telescopes with 
increased efficiency. Looming strong on the hori
zon, however, radio telescopes are making their 
bid for the "big reach" into inter-gal~ctic space. 

To a degree, the earth satellite has somewhat dimin
ished the initial enthusiasm for radio telescopes. No 
longer is it necessary for us to remain earthbound in our 
observational program. Circling the earth, and eventually 
stationed on the airless surface of the moon, future tele
scopes need be only a fraction of the size of those re
quired to pierce through earth's heavy atmospheric lay
ers. Still, radio telescopy is proving its worth as an ex
tremely accurate observational device in our search for 
some of the answers to the shape and makeup of the 
universe; 

Sugar Grove, W. Va., is the construction sight of our 
largest radio telescope to date. Still in mid-construction 
stages, this maneuverable, parabolic radio reflector is 600 
feet in diameter and will be the world's largest. Present
ly, the largest maneuverable reflector in operation is the 
250-foot "dish" at J odrell Banks, Eng. The largest sta
tionary reflector measures 400 by 600 feet. (This device 
is supported directly on the ground, thus eliminating the 
vast amount of superstructuring. The immobility is an 
obvious disadvantage, however.) 

The enormous size of the Sugar Grove reflector- the 
diameter is equal to the length of two football fields -is 
advantageous for two reasons. First, the reflector's ability 
to gather radiation is directly proportional to the square 
of its diameter. The Sugar Grove reflector will be able 
to collect nine times as much as a two hundred foot 
reflector. Secondly, the resolving power, the ability to 
distinguish between two closely placed spots or lights, is 
equal in theory to the aperture or diameter of the tele-
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scope divided by the wavelength of the incoming radia
tion. 

Utilizing light, the 200 in. Mount Palomar optical re
flector has the ability to discriminate between two spots 
placed 200 feet apart on the moon. The human eye can 
discriminate between the two spots at 72 miles or less. 
If the radio telescope were receiving radiation of the 21 
em wavelength given off by Hydrogen, the two spots 
would have to be 360 miles apart to discriminate be
tween them. 

Obviously, if the radio telescope were trained on the 
moon, it would give one a poor representation in com
parison to the Mount Palomar telescope. Indeed, this 
representation would be poor in comparison to human 
eyesight. The radio telescope gives a six-line picture of 
the moon- 480 lines compose a television screen. Its 
value then is in areas where it differs from a telescope 
utilizing light. 

One such area involves ascertaining the temperatures 
of the moon and of nearby planets. Previously, studies 
have shown that the moon stays cool days after it turns 
toward the sun and warm days after it turns away from 
the sun. Heat radiation is given off in wavelengths which 
may be collected by our telescope. 

Our six-line picture will enable us to find any relation
ship between this phenomenon and the massive seas of 
dust which scientists believe are the cause. Previously, 
it has been found that the surface temperature of Venus 
is 600 degree Kelvin (270 degrees Kelvin equals 0 degrees 
Centigrade), and 250 degrees K at the top of the cloud 
cover. Jupiter's surface temperature has been estimated 
by radio telescope as 600 degrees K. The Sugar Grove 
telescope will make it possible to check these tempera
tures closer. 

By using the reflector as both transmitter and receiver, 
it will be possible to fix the distance to the planets and 
to the sun with the precision necessary to enable space
craft to chart their course to them. This is easily done by 
noting the time it takes an impulse to travel to the planet 
and return. Other radio telescopes have tried this and 
have found that the noise of their equipment has been 
so great that only signals bounced off the moon and 
nearby Venus are receivable. And then, only after 
months of work by a computer, could the signal be dis-

. tinguished from the noise of the receiver. Because of its 
greater ability to gather radiation, the big telescope 
should be able to bounce a signal off the moon, mars, 

(Continued on page 18) 
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THE TECHNICAL ASSOCIATION 

Ill 
Everyone talks about the Institute of Technology but 

you can do something about - and for -it through your 
Technical Association and its governing body, the Tech 
Commission. 

The Technical Association is made up of all the stu
dents in the Institute of Technology. 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 to these departments and to the University. 

The Technical Commission is the executive body of 
the Technical Association and the student governing 
body of the Institute of Technology. The Tech Commis
sion has the authority to act for its members in matters 
pertaining to the Institute of Technology and the Uni
versity. 

The Tech Commission is composed of the presidents 
of the recognized departmental societies, four members, 
elected at large from the Institute of Technology, one 
appointed freshman and three faculty members who are 
appointed by the Dean of the Institute of Technology 
for two-year terms. The four members at large are 
elected at the regular Spring Institute of Technology 
election; three of the four are juniors or seniors and one 
a sophomore. No two of the four may be from the same 
department. The one freshman selected from the Techni
cal Association is appointed by a 3f4 majority vote of the 
Tech Commission at the beginning of the Fall quarter. 

The recognized societies are: 
• American Institute of Chemical Engineers 
• American Institute of Electrical and Radio 

Engineers 
• American Society of Agricultural Engineers 
• American Society of Civil Engineers 
• American Society of Mechanical Engineers 
• Institute of Aeronautical Sciences 
• Architectural Student Association 
• American Institute of Mining Engineers 
• American Institute of Physics 

The Society for Advancement of Management presi
dent, the Minnesota Technolog editor, the E-Day chair
man and three M.S.A. representatives are ex officio mem
bers of the Tech Commission and are not entitled to 
vote. 

The duties of the Tech Commission are: 
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• To supervise E-Day and elect a chairman to con
duct the activities 

• To foster student enterprises until such time as 
they are in a position to operate independently 

• To call at any time, for any purpose that it sees fit, 
a meeting of any or all members of the Technical 
Association 

• To collaborate with the Minnesota Student Asso· 

by ROBERT J. O'BRIEN 

ciation for the welfare of the University 
• To act on matters of general interest to all mem

bers of the Association 
• To conduct all regular or special elections of the 

Institute of Technology 
• To act with the faculty upon special request on 

matters of student discipline 

The funds of the Association are maintained by the net 
operating profits of E-Day and disbursed for Association 
purposes on the basis of a budget suggested by the re
tiring Tech Commission. 

You, as members of the Technical Association, may ex
press your views or contribute your suggestions on mat
ters of general interest to the Institute of Technology 
and the University through the suggestion box located 
near room 104, Main Engineering, to the members of the 
Tech Commission or by attending one of the Tech Com
mission meetings. 

The members of the Tech Commission want to hear 
your opinions and suggestions on matters pertaining to 
the University community. They are: 

John E. Rehfeld-AIChE 
Joseph M. Corbett-AlEE & AIRE 
John P. Johnson - ASAE 
Robert J. O'Brien- ASCE 
Dale L. Bartley- ASME 
Sheldon Hess - lAS 
James D. Shepard- AIME 
Clint Johnson - ASA 
Roger I. Johnson - AlP 
Fletcher W. Tyler- at-large 
Ralph S. Tyler- at-large 
Lance W. Berglund- at-large 
Alan L. Eliason - SAM 
Don D. Schaefer- Technolog representative 
Ron S. Lazarus- E-Day Chairman 

Members of the Technical Association may also ex
press their views at one of the Tech Commission meet
ings held every Thursday at 4:30P.M. in room 104E. 

To be a success, the Technical Association needs not 
only your opinions and suggestions (e.g., placement of a 
coffee machine in Main Engineering), but your active 
participation. Become a member of the Tech Commis
sion, work on the functions of the Technical Association 
as a committee member or chairman, and enjoy E-Day 
as a participant. 

One of the first orders of business of the Tech Com
mission this Fall was to select a freshman represta
tive, a sophomore representative and three M.S.A. repre
sentatives from the student body of the Institute of 
Technology. 

Next Spring, students may have their names placed 
(Continued on page 34) 
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Your future in 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 

j 

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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The Bethlehem 
loop course 

• One in a series of messages 
on how to plan your career 

What it is and how it works 

The Loop Course is our program con
ducted annually for selecting and train
ing qualified college graduates for 
careers with Bethlehem Steel. It was 
established 40 years ago. From the 
very beginning, it included an observa
tional circuit (or "loop") of a steel 
plant, ergo the name. Many men hold
ing key positions with Bethlehem to
day entered the company through the 
Loop Course. 

Promotion from Within- The Loop 
Course is specifically designed to pro
vide management 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 management open
ings as they occur. And, due to Bethle
hem's steady growth, there has been 
no lack of opportunities to advance. 

The Basic Course-Every looper at
tends the initial five-week course held 
at our home office in Bethlehem, Pa., 
beginning early in July. He attends 
orientation lectures, listens to dis
cussions by management men on all 
phases of company operations, and 
makes daily trips through the local 
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steel plant. At the end of this period 
he has a sound basic knowledge of 
the Bethlehem organization. 

Their First Assignments-At the end 
of the basic course, loopers receive their 
first assignments. Ordinarily a large 
majority report to our steelmaking 
plants, where they attend orientation 
programs much like the initial one at 
Bethlehem, but more specialized. Dur
ing this period plant management 
closely observes each looper's apti
tudes and interests, with the objective 
of assigning him to the department or 
job for which he appears to be best 
fitted, and corresponding as closely as 
possible to his educational background 
and work preferences. 

Specialized Training-Loopers select
ed for sales, mining, shipbuilding, 
research , and the company's adminis
trative departments , proceed from the 
basic course to specialized training 
programs varying according to the 
type of work. 

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 
expects and encourages the looper to 
produce, to make steady progress. 
Regular reports as to his work and 
progress are made to department heads 
-and annual reports to divisional 
vice-presidents-throughout his career. 

Emphasis on Technical Degrees
Because of the nature of Bethlehem's 
activities, the greatest demand is for 
men with technical degrees, especially 
those in mechanical, metallurgical, in
dustrial, electrical, chemical, civil, and 
mmmg engmeenng. 

Read Our Booklet-The eligibility 
requirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the Loop Course." It will answer 
many questions undergraduates may 
have. Copies are available in most college 
placement offices, or may be obtained by 
writing to Manager of Personnel, Beth
lehem Steel Company, Bethlehem, Pa. 

All quali/itd applicantJ will rtctivt conJidt ration [or tmp/oymt nt without rtgard to ract, crttd, color, or national origin . 
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Webster doesn't define the term. He does come close in enlightening 
the reader on the definition of 

"technology" and "technological" 
October, the first full month of the college year, may be a good time 

to put ourselves one up on Webster. A "Technolog" by agreed defini
tion in room 2, ME, 'is nothing more than a collection of enameled 
magazine pages variously covered (and some folks think- cluttered) 
with magazine articles written by beginning writers, ads that cover too 
much space, dirty jokes (again, only in certain folks' vocabulary), a 
few pictures, a pinup · involving one of our local campus coeds and, 
maybe even an editorial, some of lasting significance, others of dubious 
life span. 

It's more than that to somebody who's worked on the magazine (let's 
call it that for the time being). It's a sort of mild crusade tempered with 
a few long hours piled into one period of time when you think you 
should be studying. 

Sure, a lot of work ultimately ends up between the covers of the 
magazine but, not many of the staff take time out to count it and figure 
their pay-that-should-come. It would be discouraging to anyone with 
a Wall Street mind or an empty piggy bank. 

As an undergraduate engineer, students have the chance to be a part 
of this race for survival-of-the-fittest type University publications. 

You see, existing in the black isn't a run-of-the-mill routine. It's a 
matter of careful control of copy, of expense in engraving plates, in 
ordering finished art. It's a flip of the coin some months that swings 
us from black to red or vice versa. So let's include in our definition 
the word "frugal" (viz. to pinch one's pennies). 

A "Technolog" is a little feeling of pride to the staff when the fin
ished copies return from the printer. It's a feeling of accomplishment 
in the mind of the second-year mechanical engineer when he sees his 
name on the by-line of an article. Then let's add "pride" to our 
definition. 

So far we've got two words. Put 'em together and we get 
"Frugal pride" 

Not much of a definition yet. Turn to our "Splinters" page (if you 
haven't already). Read it through. It's the October issue. You shouldn't 
blush yet. By the time the jokes and rib-ticklers reach the blushing 
stage, you'll be conditioned. The Technolog can be light, too. Add that 
word - "light." 

Thumb through the rest of the magazine and note the added fea
tures. "Up Front" should give you a little more info about that fella 
doing all the talking in the front of the room. "What's New" is an 
interesting piece, and, perhaps, one of the most accurate since much 
o.f the info is gleaned from press releases. Nobody shuns the pinups 
... though a few may wait for the secrecy of a bustop or the quiet 
of the library to flip the pages for a peek. 

In short- there's variety in the pages. - "Variety." 
Most important, do you write? No? Well, many of us didn't either 

before we got to college. Writing about the things around you and 
the facets of engineering that interest your intellectual or humorous 
tastes should be a small part of your five-year stay here at the 
University. 

In other words, we're hungry for articles; articles we can depend on 
to boost our readership and help strengthen the brick wall that our 
image leans against for support. Look around you on your way home 
this evening. Chances are, something will catch your eye. That's 
natural. Now, go one step further. Remember it 'til you get home. 
Jot down a reminder to yourself. Then, when you're confronted with 
the appeal (or the urge) to write, WRITE. Chances stand ten thousand 
to one that we'll read your article and you'll hear from us. 

We've got several words we can put together into one homemade 
definition now. Though Webster may cringe if confronted with it, 
we like it. A "Technolog" to us is: 

. "A FRUGAL magazine backed up with PRIDE, LIGHTLY 
salted with humor, fill ed with a VARIETY of items centering 
on the 'YOU' in the Institute of Technology." 

Take advantage of the definition. Read the Technolog. You may not 
like it. You might be driven to writing letters of highest praise which 
we'll promptly print to strengthen that "leaning" wall. In either case, 
it's your magazine. It's got your stuff in it and, good or bad, mediocre 
or excellent, we never know it 'til our readers tell us so. 
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A century ago, a little man, dressed in a faded, soiled 
topcoat, ragged at the knees, set up his wooden tripod 
in the muck and mire of Shiloh, Gettysberg, Vicksberg 
and other battlefields of the Civil War. 

Struggling resolutely with his. ponderous box camera, 
Matthew Brady set down the first photographic record 
of war in man's history. Though it's taken almost a 
hundred years, the significance of Brady's early instru
ment has at last reached into the state-controlled, patent
less hinterland behind the wall of bricks, barbed wire 
and broken .chunks of glass called the Iron Curtain. 

Russia, in the last year, has realized the advantages 
of publicity and the role photos play with the ad cam
paign. Admiring himself in his new state-owned gray 
flannels, Khrushchev now proudly hands out photos of 
all of the regime's accomplishments (the successful ones.) 

Strange as it seems, the camera may not be one of Rus
sia's modern scientific triumphs over western imperialism. 

At the recent air show in the Moscow skies in August 
of this year, western visitors were not allowed to use 
cameras. Result- the state (I prefer not to capitalize 
the word), released the only photos of some of its new, 
operational aircraft. These heavily retouched snaps 
tasted of that little man, mustached and dirty, standing 
with his camera in the shell-twisted turf of Shiloh. I 
mean- they weren't much better! Blurry photos leave 
bad tastes in the mouth. Nobody likes to go visiting and 
have the host force his home movies onto the group. 
Worse, yet, if those movies are blurry and out-of focus. 

Gherman Titov, the USSR's second cosmonaut, (17 
times around and he "am Eagle,") thrust his blurred face 
into western TV screens, newspapers and magazines in 
alarmingly American poses, e.g. Ghenny reads poetry 
to wife; Ghermy helps wifey mop floor; Ghermy looks 
blurry. I doubt that blur was a result of too much vodka. 

Ghermy Titov has fallen victim to the poor photo
typical of the Communistic world. And now, it's been 
discovered that the photos are blurred intentionally! 

As the first roar of jet afterburners sounded in the sky 
over Moscow last August, western observers turned their 
attention from the aircraft to a little man mired ankle
deep in the mud (brought in for the occasion) in front of 
the reviewing stand. His soiled topcoat, faded at the 
shoulders and worn at the knees lent an air of authen
ticity to his being. Though his rather bushy mustache 
sometimes got in his way, he moved swiftly, alternately 
peering through his large box camera under the black 
cloth and running to the front of the instrument to 
remove the lens cap for a shot. He was surprisingly 
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adept, changing plates and snapping photos at the rate 
of four per minute. 

If he's the official photographer for Nikita's propa
ganda campaign, chances are, he also is one of the 
higher-ups in the Commissariat of Blurring, the official 
agency charged with the actual blurring operations. 

Recently, in the department of black and white propa
ganda (Pakovitch Inc.), a division of the commissariat, a 
purge took place. These are not out of the realm of pos
sibility within the Russian society so cause little public 
alarm as long as the average Soviet citizen receives his 
allotment of propaganda for the week. In this case, the 
little man who portrays Matthew Brady so well, was 
relieved of his job. He's on his way to Siberia to blur 
something up there. Nobody's quite sure what but sources. 
reveal he wasn't wearing his gray flannel suit under the 
faded white topcoat. 

Time will tell his fate for certainly Soviet photography 
won't. I'd hate to watch his home movies. DK 

BIG REACH 
(Continued fmm age J3) 

Venus and, perhaps even Jupiter, with ease. 
Another method of measuring distances involves the 

use of the "Red Shift." When distant stars travel at 
extremely high speeds away from us, the light sent from 
them shifts in its frequency towards that of red light, 
(longer wave lengths). By measuring the amount of dis
placement, scientists can tell how far away the source 
is and how fast it is travelling. Experiments done on 
presently operating telescopes suggest that this pheno
menon carries over in some way to the longer wave
lengths. 

New insights into these phenomena may be gained 
once the big receiver is in operation sometime in 1963. 
However, when the versatility of satellites is more fully 
known, it may become more efficient to run the same 
experiments on them. The big telescope may never be 
finished. 

EmToR's NoTE: The Sugar Gmve 1·e{lector, being butlt 
by the Navy, has become bogged down in a series of 
areas including the increased emphasis on space satellites. 
Recently, too, the immense superst1'Ucture of the reflector 
proved too heavy for the concrete footings. The miscalcu
lation was located in time to avoid serious setbacks. The 
Navy is at the present time weighing the values of con
tinuing the pmject. 
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At AC-Milwaukee, the moon, planets and stars beyond are constantly in the thoughts of our 
engineers and scientists. 

We're in the navigation business and have been since 1948. We are now developing & manufacturing 
Inertial Guidance Systems for the TITAN II, THOR and MACE missiles, and a modified Bombing 

Navigation System (ASQ-48) for the B-52C&D. Research and development programs include navigation 
systems for mobile ICBMs, space vehicles, supersonic aircraft and ocean vessels. AC-Milwaukee is 

also now producing the AChieverfone mobile radiotelephone. 
You will find AC-Milwaukee an excellent place to begin your professional career. If you have a BS or 

MS degree in E.E., M.E. or Physics, contact your College Placement Office for a General Motors-AC 
campus interview or write to Mr. G. F. Raasch, Director of Scientific and Professional Employment, 

Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin . (Advanced positions are also available for men 
completing their doctorates with specialization in guidance and navigation.) 

To provide a transition from academic learning to practical career development AC offers the following training programs : 
MILWAUKEE-Career Acceleration Program-A twelve-month program with formalized classroom instruction given in 

conjunction with rotating job assignments in Manufacturing, Reliability and Engineering. Courses include : Ballistic and 
Cruise Missile Laboratory Sessions, Advanced Servomechanisms, Principles of Airborne Digital Computers, Basic 

Principles of Inertial Guidance, Semi-conductor Technology, Probability and Statistics, Philosophy of Reliability. Field 
Service Program-Two· to four-month classroom and laboratory training on inertial guidance systems or bombing navigation 

systems. Domestic and foreign assignments follow completion of program. BOSTON-Advanced Concepts Research and 
Development On-the-Job Training Program-AC's Boston Laboratory is engaged in developing advanced inertial guidance 

equipment primarily for application in earth-bound vehicles. LOS ANGELES-Advanced Concepts Research and Development 
On-the-Job Training Program-AC's Los Angeles Laborato ry is occupied with advanced guidance research for space vehicles 

and ball istic missiles, plus advanced research in specia! purpose digital computers. An Equal Opportunity Employer 

AC SPARK PLUG .gg, THE ELECTRONICS DIVISION OF GENERAL MOTORS • MILWAUKEE • LOS ANGELES • BOSTON 
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A room temperature vulcanizing 
(RTV) silicone rubber developed by 
the Silicone Products Department of 
General Electric, Waterford, -N. Y., 
composes the "fine line" seal between 
the cabin atmosphere and the vacuum 
of outer space in the Project Mercury 
space capsules, (See photo, right.) 

Liquid Rubber and Project Mercury 

Engineers of the McDonnell Air
craft Corporation, building 20 Mer
cury space capsules for the National 
Aeronautics and Space Administra
tion, have specified General Electric 
RTV silicone rubber to seal the cap
sule against air leakage. It is used 
around rivets and bolts wherever 
structural material, requiring sealing, 
overlaps or butts together. 

The silicone rubber is applied to 
conform exactly to the surfaces being 
sealed. It then cures at room tempera
ture to form a strong silicone rubber 
that is securely bonded to the metal 

~ 

~ 

surfaces. This seal will withstand tem
perature extremes from minus 70°F. 
to above €00°F. and is virtually un
affected by ozone and other factors 
that cause rapid deterioration of ordi
nary rubbers and sealants. 

VVHAT'S 

NEW Silicone rubber is already used ex
tensively in conventional fcrms for 
seals and gaskets on missiles and high
performance jet aircraft. 
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Ocean's Deepest Pressure in Industry 

A big hydrostatic press, capable of pressures greater 
than those in the deepest part of the ocean (50,000 
pounds of water pressure per square inch), is shaping 
powdered metals into forms up to five feet long and 
twelve inches in diameter. 

The new installation at the Carmet Division plant of 
Allegheny Ludlum Steel Corporation is the largest verti
cal hydrostatic press being used in the carbide and 
powdered metals industry. It makes possible the produc
tion of long boring bars, steel mill rolls, billets for con
sutrode melting and nuclear fuel elements as well as 
smaller shapes usually formed in hydraulic and pill 
presses. 

To achieve the desired shape in the hydrostatic press, 
the powdered metal is tightly packed into rubber molds, 
then cased in perforated steel tubes which are lowered 
into the press chamber. After the molds are lowered, the 
chamber is sealed with a huge plug which is moved into 
place by an overhead hoist and then screwed down. 

Pressure is generated in the cylinder by forcing addi
tional water into the chamber. The tremendous pressnre 
was recently demonstrated dramatically when a standard 
cigarette was placed in a waterproof bag and put in the 
press. When it was removed it was so tightly pressed it 
could be driven into a wooden board. 



MAYBE TOMORROW • • • 
by JOHN NESHEIM 

There may be no 

Sudden BREAKTHROUGH but 

Transportation of the 
future will leave 
less to be desired 

T omorrow, strange, unusually designed vehicles will 
carry man and his products to new destinations in 

less time and with less effort than was ever before 
dreamed possible. 

Travel to the campus, office or plant in the future may 
take place in what is best described as a terrestrial 
vehicle rather than an automobile. The operator of such 
a craft will step into his car port, press a l;>Utton and the 
craft's side and bubble roof will rise to allow him entry. 

At the touch of a button he will raise the :eraft on large 
liquid-filled plastic tires and engage one :Ot .. the craft's 
four air turbines. As the single controf ··stick is pushed 
forward, the smooth, elliptical craft will move forward, 
the car port's exit will open and the craft will_ roll out 
onto the road. 

The craft's "highway" will possibly be· made of plastic 
about one inch thick. Tremendously strong plastics would 
allow thin, smooth roadways which need little support 
and yet produce a wonderfully smooth, silent ride. 

Tomorrow's Carpool 

The morning office ride would probably occur as fol
cws: After picking up his carpool, the operator leaves the 
yellow road he is traveling upon, turning onto a busier, 
pale green thoroughfare. More craft, all headed in the 
same direction, pass until the operator reaches the road
way's top speed. Soon the green road begins a gradual 
climb toward a central terminal, upon which most of the 
pale green roads converge. 

Passengers in the craft unconsciously brace themselves 
as the operator locks in on the radar beam approach to 
the terminal. Rapidly, the craft accelerates, banks sharply 
under the control terminal and shoots out onto the 
gigantic, clear, plastic, super-freeway. 

While banking under the terminal, the three remaining 
turbines cut in and the tires retract. The ensuing ride is 
smooth, quiet and exhilaratingly fast on a cushion of air. 
The front passengers may now turn their seats around 
and face the rear. While enjoying the ride through the 
clean plastic bubble overhead, the passengers may listen 
to Radio Moscow's broadcast or enjoy music from the 
Orient on the craft's all-band radio. 
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Some dispensable or rechargeable means of providing 
energy, such as fuel or solar cells, may be used in the 
propulsion system of the terrestrial craft. Once locked in 
upon the super-freeway's control beams, however, the 
energy needed to drive the craft's turbines may come 
from the beam itself, while the craft's self-contained 
power source rests or is recharged. 

No More Trucks 

Roadways such a~ described may be used exclusively 
for passenger travel. Freight will travel in faster, more 
economical craft than the air supported cars. Mono-rail 
freight lin~~, silent and swift, may replace the dual-track 
railroads of today. Power for the freight carriers could 
carrie from light-weight electric motors or atomic
powered gas turbine, free-piston engines. 

The freight lines will stretch from coast-to-coast in one 
continuous stream of high-speed, flashing metal. Each of 

· the world's continents may be inter-linked with these 
arteries enabling more people to enjoy more comforts and 
benefits in their daily lives. 

Because of light-weight metals, streamlining, and pow
erful, efficient power plants, the craft will travel in excess 
of three hundred miles an hour. High speed and low 
operating costs will lower the price of much merchandise. 

On/Under Water 

Movement from one continent to another will defi
nitely be altered. High-speed surface ships and sleek 
underwater lines will use water as a roadway. Ultra-high 
alti tude, semi-missile air transports will streak through 
the thin, upper atmosphere at fantastic speeds. 

Skimming through wave crests at several hundred 
miles per hour; hydrofoil-supported water craft will maq-:· 
travel on large inland and coastal waterways a mattef 
of minutes. 

The craft's large jet engines will be mufHed to silence 
by the sound and vibration insulated passenger lounges. 

... Travelers will not be restricted to seat belts but may walk 
7-from the sun deck to the bar in complete freedom. At 
night, while the pilot silently guides the hydrofoil from 

(Continued on Page 29) 
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Beginning with this is
sue, the Technolog fea
tures a series of bio
graphical profiles of the 
fellows who spend the 
entire class period in 
front of the room - the 
instructors. We hope this 

edited by 
series will help you be
come a little better ac
quainted with those 
fellows ... 

JOHN E. REHFELD 

Dr. Steven Gasiorowicz has been at the University less than a year and 
has, this fall, begun teaching freshman courses for the first time. He thinks 
he'll like it. Dr. Gasiorowicz, is teaching those "infamous" Physics 11 sec
tions which the entering I.T. freshman finds an all-consuming necessity. 

Born in Poland in 1928, Dr. Gasiorowicz and his family left that country 
soon after the war, travelling to India. After completing two years of college 
at the University of New Delhi, he came to the U.S. His PhD came in 1952 
and his post-doctorate work continued at Berkeley in the area of field theory 
and high-energy physics. 

During this time, he spent two years abroad in Copenhagen and Munich, 
studying and working. He came to the University last December as a 
research fellow and instructor. He enjoys working at a university because 
he can pursue his research interests at his own pace, free from outside 
pressure. 

Dr. Gasiorowicz has previously taught only graduate courses in his 
specialty. However, in his opinion, an instructor should teach a course at 
least twice "in order that he have a chance to do better the second time." 
At the same time, he must teach new courses to be challenged, he added. 

PAUL O'CONNOR STEVEN GASIOROWICZ 
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He received his Master's degree from the University of Wisconsin 
then moved on to help in the completion of the world's first atomic 
endeavor, the Manhattan Project which ultimately proved the factor 
that ended the Second World War. 

Dr. Paul O'Connor, head of the inorganic division and .recently
appointed associate chairman of the School of Chemistry, will teach 
the Inorganic 24-5-6 series this year. 

After completion of the Manhatten Project, where he worked 
under Glenn Seaborg, present chairman of the Atomic Energy 
Commission, Dr. O'Connor continued his studies at Berkeley, gain
ing his PhD in 1947. He came to Minnesota at the time and has 
been here since. 

Dr. O'Connor has grown to enjoy teaching, finding the freshman 
courses both challenging and rewarding. Challenging, he says, be
cause there are many intelligent but undecided students who can 

I .. n be "inspired" to make a choice 
l n ~ through proper presentation of 

•.c~ t coursework. Rewarding because the 
instructor has the opportunity to 
watch many of the better students de
velop from year to year throughout 
their college career. 

His administrative duties have been 
growing, leaving less time for his re
search endeavors in the field of nu
clear chemistry. He is presently work
ing on a national program to develop 
new teaching methods in chemistry. 
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Quality is the key to success at Western Electric 

Admittedly, our standards are high at Western Electric. 
But engineering graduates who can meet them, and who 
decide to join us, will begin their careers at one of the best 
times in the history of the company. For plentiful oppor
tunities await them in both engineering and management. 

As we enter a new era of communications, Western 
Electric engineers are carrying forward assignments that 
affect the whole art of telephony from electronic devices to 
high-speed sound transmission. And, in the management 
category alone, several thousand supervisory jobs will be 
available to W.E. people within the next 10 years. Many 
of these new managers will come from the class of '62. 

Now's the time for you to start thinking seriously about 
the general work area that interests you at Western Electric, 
the manufacturing and supply unit of the Bell Telephone 
System. Then when our representative comes to your 
campus, you'll be prepared to discuss career directions that 
will help make the interview profitable. 

After a man joins Western Electric, he will find many 
programs that will aid him in exploring the exciting course 

of his career- while advancing just as fast as his abilities 
allow. And he'll be secure in the knowledge that he is 
growing with a company dedicated to helping America set 
the pace in improving communications for a rapidly grow
ing world. 

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 6105, 
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. ; Columbus, 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. 
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SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER 

Engineering Organizations 
Plan Big as Fall 

Quarter Gets Underway 

o In 1885, the Tau Beta Pi Association 
'" . was founded at Lehigh University in 

Bethlehem, Pennsylvania. The purpose 
of the Association is to honor those tech
nical students who have distinguished 
themselves by their academic record 

and character. Since its membership is drawn from the 
various branches of engineering science, it covers fields 
not included in its liberal arts counterpart, Phi Beta 
Kappa. 

The Minnesota Alpha Chapter selects its members 
twice a year from the fourth and fifth year classes. The 
candidates are required to pass a written examination 
before they are accepted. 

The 1961-62 officers were elected at the last spring 
quarter business meeting. They are: President, Charles 
Reinert; Vice-President, James Ramsey; Corresponding 
Secretary, Kenneth To.rrance; Recording Secretary, Stan
ley Brodsky; and Cataloger, Kenneth Kline. 

President Reinert will soon meet with the officers to 
plan the calendar for fall quarter. Watch the Technolog 
for details. 

With the first issue of the TECHNO-

~~~~ 
LOG the American Society of Agricul
tural Engineers extends a greeting to all 
newcomers to the campus as well as to 
our old friends. 

The ASAE is a technical society whose 
members are enrolled in agricultural engineering. Regu
lar business meetings are held monthly, to which various 
speakers are invited to give informal talks on their 
industry as it pertains to the agricultural engineer. As an 
alternative to having a speaker, field trips and plant tours 
are often scheduled. 

A variety of social activities are also planned for the 
coming year, beginning with a steak fry to be held in 
conjunction with the first meeting. Other coming events 
include the student-faculty dinner, a recreation party, a 
spring picnic, and, of course, participation in the annual 
E-Day activities. 

This year's officers are: President, John R. Johnson; 
Vice-President, Edward Wegscheid; Secretary, Ott-o 
Korth; Treasurer, Gary Turner; and Scribe, Gerald Bickel. 

Professor Arnold Flikke, the faculty advisor, welcomes 
any questions anyone may have concerning ASAE. 
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The Alpha Chapter of Chi Epsilon, 
National Honorary Civil Engineering 
fraternity, will begin its year's activities 
with the installation of its new officers. 

Chi Epsilon fraternity is an organiza
tion whose membership is open to third, 

fourth, and fifth year Civil Engineering students who 
meet scholastic requirements. Through association with 

·fellow students and faculty, the members develop knowl-
edge and appreciation of their future profession. Watch 
the bulletin board on the second floor of Main Engineer
ing for important meeting notices. 

For those freshmen and other poor 
souls looking for a professional society 
with which to waste time, we in AIIE 
are looking for an expansion of our cof
fee pool to reduce per capita costs. 

In addition to our claim as the largest 
professional society lunch-study-club room, we cite many 
reasons one might as well join our group. You get to 
know other IE students (oafish individuals easily beaten 
at poker). 

From the meetings and plant tours, one acquires pro
fessional development. One receives first-hand informa
tion pertaining to job placement and opportunities. The 
student joining our organization receives, absolutely free 
of additional charge, a one-year subscription to your 
choice of "The Journal of Industrial Engineering" or 
"Playboy," as well as the fun and frolic provided in our 
coffee room. 

Besides the opportunity to attend senior chapter meet
ings, upon graduation one gets automatic membership in 
the senior chapter at a reduced rate. 

Our kick-off picnic on October 12 will be an excellent 
opportunity to look over this organization while it's 
operating at its best. Also tentatively scheduled are 
scintillating talks from General Mills, Honeywell, and 
IBM personnel which will be amply diluted with free 
coffee and donuts. 

The list of incumbent officers, all at your service, in
cludes: President, Dave Cordes; Vice-President, Dick 
Ulring; Secretary, Fletcher Tyler; Treasurer, Roger 
Schroeder; Corresponding Secretary, Ray Radosevich; 
Advisor and Head Impotentate, Stanley Nyquist; and 
Ancillary Sub-Assistant Advisor, Douglas Norman. 
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Can the Society of Graduating Engi
neers be restored to its glorified status of 
two years ago? Definite indications 
among the fifth year engineering stu-

~ dents are that this year it will be done. 
Last year the SGE wasn't the hallowed 

organization it was originally set up to be. Basically, last 
year's stagnation reflected the disinterest of the Board 
of Directors. 

As defined in its elaborate Constitution, the purpose of 
SGE as a professional organization is to be truly profes
sional. Analysis of most professional organizations on 
campus reveal them to be persondo-professional. That's 
why SGE was formed. Thus, when SGE lays claim to the 
title that it is the only professional engineering society, it 
leaves no room for doubt, discussion, or thought of 
challenge. 

The Society's activities of two years ago left other pro
fessional organizations in its wake. A "golden pitcher" 
often reflected SGE's planning of activities. 

SGE activities reached such magnitude during spring 
quarter of 1960 that local radio and television stations 
were jumping for exclusive coverage. 

This year's SGE appears destined to new heights in 
the field of professionalism. Soon to be chosen - the 
Board of Directors, consisting of six distinguished gentle
men. It will then be the responsibility of those men to 
up-hold the dignity and traditions of by-gone years. 

Membership in SGE will open following the selection 
of the Board. The By-Laws state the requirements for 
membership- invitation by a member of the board or 
active member. Good luck to you fifths, (fifth year seniors). 

The purpose of the American Institute 
of Physics is the advancement and dif
fusion of the science of physics. 

The Minnesota Chapter hopes to con
tinue to fufill this purpose through its 
program of meetings, lectures, and tours. 

A preliminary meeting was held to decide on suitable 
topics for lectures. These lectures, usually given by 
University professors, will at first deal with topics similar 
to, but on a higher level than, material presented in fresh
man physics courses. They will progress rapidly to such 
topics as cosmic rays, relativity, biophysics, and astro
physics. 

We wish to extend an invitation to any IT student, 
particularly freshmen, to attend our meetings. Anyone 
desiring information on AlP membership should come in 
to our office, Room 200, TNCE. 

We're back at it again! Mnesicles 
• ~ Chapter of Alpha Rho Chi has been busy 
• ••• iff with many activities. A few of these are 

• listed below. 
On September 23, the chapter visited 

with Mr. Fred Koeper, Associate Profes
sor of Architecture, at his residence, the Davis House, 
designed by Phillip Johnson. 

An Open House with members of the School of Archi
tecture faculty was held at the Chapter house Sep-
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tember 24. 
The first informal Smoker of fall quarter was Septem

ber 27. Of Frank Lloyd Wright design, the Stevenson 
House was the chapter tour on October 4. 

September activities were very successful and we are 
looking forward to a full calendar of events for the year. 

Summer has always been a rewarding 
time for Theta Tau. This past summer 
was no exception. The house was bug
gling with activities, a pace that will 
carry us strongly into the fall quarter. 

Just to mention one activity- a week
end canoe trip was taken on the St. Croix River. 

Aside from the recreation, Theta Taus are starting 
fresh this fall. This does not imply that our schedule is 
different. Our schedule of activities has been a good one 
and we intend to stick to it. 

Briefly, we'll have the usual Monday evening informal 
smoker for any interested IT students. This provides a 
chance for all IT students to learn about the fraternity. 
Dinner, recreation, and interesting speakers highlite the 
smoker program. 

Theta Tau has just completed its Fun and Health week 
with the help of one of the largest pledge classes yet. 

The Minnesota Chapter of Sigma 
Gamma Tau, National Honorary Aero
nautical Engineering Society, initiated 
seven new members last spring quarter, 
followed by a banquet at the Curtis 
Hotel. 

New. members are: Bruce F. Abramson; David R. Carl
son; Richard L. Cluever; Peter D. Lohn; James J. 
Paulsen; Andrew Perlbachs; and Norman D. Viste. 

Business conducted at the spring meeting included the 
planning of an after-finals picnic and election of the 
coming year's officers. 

The new officers include: President, Donald J. Eck
strom; Vice-President, Gene W. Hemp; Secretary, James 
J. Paulsen; Treasurer, Andrew Perlbachs; and Advisor, 
Sun Hwan Chi. Our faculty advisor is Dr. Thomas 
Lundgren. 

Pi Tau Sigma, national honorary me
chanical engineering fraternity, promotes 
and recognizes high scholastic and per
sonal attainments of mechanical engi
neering students. Our active membership 
consists of seniors and graduate students 

chosen for engineering ability, academic success ("B" 
average or better), and favorable personality. 

Qualified candidates for membership will soon receive 
an invitation to our smoker to be held early in November. 
Before the candidates are initiated, they must pass a 
written and oral examination administered by the actives. 

Officers for the 1961-62 school year were chosen at the 
last meeting of spring quarter. They are: President, 
Kenneth Torrance; Vice-President, James Ramsey; Cor
responding Secretary, William H. Kuretsky; Recording 
Secretary, William F. Raleigh; and Treasurer, Edwin A. 
Brown. 
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What does Olin do for a living? 

Olin conceives new products at a 
rate of no less than one a week. Some 
appear under our own name. Others 
bring fame to our customers. 

Did you know that Olin pioneered 
liquid chlorine and synthetic ammonia 
in the U.S.? Is a leader in agricultural 
chemicals and synthetic detergent build
ers? Makes the hydrazine derivatives 
used as missile fuels? Some of the work 
of our CHEMICALS DIVISION 

Common clay is now anything but 
"common." In the lab, we recently devel~ 

oped an economical process to convert 
clay into- of all things- alumina. 
Stronger metals, new alloys, and metal 
sources that would have made alchemists 
scoff in disbelief, are now being pio
neered by our METALS DIVISION 

Our organic intermediates - those 
polysyllabic tongue twisters only chem
ists can pronounce easily- are used in 

A lot of things. 
Some of them 
might surprise 
you. Read this. 
the manufacture of many new "wonder" , 
plastics. We recently developed smoke
less Ball Powder® with many immediate 
uses, and many more astonishing poten
tials. New and better explosives, deto
nators and blasting caps are challenges 
in Olin's ORGANICS DIVISION 

Our research teams are probing for 
new films to keep foods fresh longer. 
We work with packaging materials from 
cellophane to kraft paper, corrugated 
boxes to lumber. The seemingly incon
gruous quests for crisper potato chips, 
lighter weight printing papers and more 
effective cigarette filters are all part of 
Olin's PACKAGING DIVISION 

In the very research center where 

penicillin was first crystallized, scientists 
now probe for a B12 antagonist to arrest 
cancer. On any given day, 150 of our 
drugs or new dosages may be undergoing 
clinical tests throughout the world. 
From Olin's SQUIBB DIVISION 

Olin even works on your leisure, 
with. sporting arms and ammunition. We 
discovered a new way to make a shotgun 
barrel by winding 500 miles of Fiber
glas® around a thin steel liner. It is 
superior to all-steel barrels on many 
counts. Ammunition research led to 
development of powder-actuated tools 
for faster, stronger fastenings in con
struction. At our WINCHESTER-

WESTERN DIVISION 
Olin products are sold in virtually 

every free country in the world. Sales, 
service and manufacturing for overseas 
markets are the responsibilities of our 
INTERNATIONAL DIVISION 

Olin Mathieson Chemical Corporation, 460 Park Avenue, New York 22, N.Y. 
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Monoraii " Airtrain"- a compact, high
speed transportation system that will be 
automatic and practically noiseless. 
Construction is now being planned by 
leading U.S. cities to provide efficient, . 
low-cost urban transit. Lightweight 

Monorail design demands strong, 
weight-saving metals. Logical choice: 
Nickel-containing materials such as 
nickel steels for the basic structure, 
nickel steel castings for underframes, 
trucks, other load-bearing assemblies. 

And Nickel Stainless Steel is a natural 
for skin and trim on cars-its excellent 
strength-to-weight ratio permits thin
ner gauge body shells for dead-weight 
reduction, its handsome finish stays 
virtually maintenance-free. 

How lnco Nickel helps engineers make new designs possible and practical 
When engineers design a transit 
system, a nuclear ocean liner, or a 
gas-turbine car, chances are Nickel, 
or one of its alloys can help the equip
ment perform better. Nickel-contain
ing metals can provide valuable 
combinations of corrosion resistance, 
ductility, workability, and strength 
at extreme high and low tempera
tures. Over the years, Inco has 
developed new alloys and gathered 
data on the performance of materials 
under demanding service conditions. 
This data is available to help solve 
future metal problems. 

Write to Inco Educational Services 
-ask for List "A". You'll find descrip
tions of 200 Inco publications cover
ing applications and properties of 
Nickel and its alloys. 

The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y: 

38 billion light years - that's how far 
this 66-story telescope can "see" into 
space. Nickel in steel gave engineers a 
material tough enough to maintain pre
cision in the rotating mechanism even 
with anticipated 20,000 ton load. Nickel 
used in steel members provided high 
strength at minimum weight to support 
the giant reflector. 

Magnetic memo~y. This tiny part takes 
advantage of the unusual magnetic be
havior of a twisted high-nickel alloy 
wire. Interwoven wire can store thou
sands of "bits" of information magnet
ically, ready to answer the computer's 
call. When twisted, this high-nickel 
alloy shifts magnetization direction 
from longitudinal to a helical path. 

& INTERNATIONAL NICKEL 
The International Ni~kel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (!nco-Canada) 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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Ill 

SPLINTERS 
From the Log 

The elevator was jammed when a 
girl was heard to say sharply, "Take 
your hands off me! No, not you! 
YOU!" • • • 

The drunk staggered into the hotel 
and accosted the clerk. "I want Room 
375," he told him. 

"''m sorry, but you can't have 375," 
said the clerk. "A Mr. Reilly has that 

" room. 
"That's why I want it," said the 

drunk. "''m Reilly an' I jes' fell out of 
the window." 

• • 0 

Darling, your eyes are like deep 
pools of sparkling water, your lips are 
like rose petals wet with the morn
ing dew, your teeth are like the finest 
pearls, but you have the damndest 
nose I've ever seen on anything ex
cept an African anteater! 

I!> 0 c 

Introducing the new deacon to her 
deaf father, a young girl said: 

"Father, this is the new deacon." 
"New dealer," exclaimed the father 

with surprise. 
"No, no. Not a new dealer; a new 

deacon. He's a son of a ·bishop." 
0 I> • 

The lumber mill foreman put a 
newly hired forestry student to work 
for the summer feeding a circular 
saw. As the foreman started to walk 
away, he heard an "ouch!" and turned 
to see the student looking puzzledly 
at the stump of a finger. Rushing 
back, he asked what happened. 

"I dunno," said the boy, "I stuck my 
hand out like this and ... well, I'll be 
damned, there goes another one." 

• • • 
A ChE went to the health service. 
"Doc," he said, "I feel so terrible it 

makes me want to kill myself." 
"Now, now," said the doctor. "You 

leave that to us." · 
• • • 

C.E. Prof: "Now watch the black-
board while I run through it once 
more." • • • 

FABLE OF THE MONTH 

Once upon a time a beautiful prin
cess was walking through the woods 
when she came upon a poor little frog 
who spoke as follows: "Lovely prin
cess, once upon a time I was a hand
some prince but a big black witch 
turned me into a frog." 

"Oh, that's terrible," said the beauti
ful princess. "Is there anything I can 
do to help you?" 

"Yes, indeed," relied the frog. "If 
you will take me home with you and 
put me on your pillow, I will be 
saved." 

So the beautiful girl took the poor 
little frog home with her, and the next 
morning when she awoke there be
side her was a handsome young 
prince. And, do you know, to this day 
her mother still doesn't believe that 
story. 

• • • 

One of the ME's named his car 
"The Mayflower." He claims it's be
cause many a young puritan has come 
across in it. 

DIALOGUE 

"Answer the door." ... 
"Hello, door." 

• • • 
He smiled at her across the candle

lit table. She affectionately smiled in 
return. 

"Smile like that again," he whis
pered. 

She blushed and again cutely dis
played her dimples. 

"Just as I thought," he said. "You 
look like a chipmunk." 

• • • 
Famous quotes from great American 
men: 
• Paul Revere at the end of his fa
mous ride: "Whoa!" 
• George Washington to his men be
fore crossing the Delaware: "Get into 
the boats ... men!" 
• Professor Ryan before making his 
famous safety demonstrations: "After 
crashing into this wall at 30 mph we 
will be able to drive the car away." 

• • • 
A certain butcher had a great deal 

of trouble remembering the name of 
one of. his female customers. She was 
built like a Mack truck (with trailer). 
One day he spoke to her about his 
forgetfulness and she replied: 

"My name is easy to remember . 
It's Mrs. Dressler. Just think of the 
biggest thing about me." 

The next day when Mrs. Dressler 
came in for her order the butcher 
said, "Good morning, Mrs. Butler .... " 

;, IBM 

RENTAL 

Angry wife: "One of the ducks you 
were out shooting yesterday called 
and left her number." "I said loosen them up ' with a LITTLE joke before you mention cost." 
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Future Travel 
(Continued from Page 21) 

one twinkling metropolis to the next, passengers may 
wish to watch a live bull-fight from Spain or a thrilling, 
on-the-spot broadcast of the Italian Grand Prix on the 
large telescreen in the lounge. 

The hydrofoil will bypass heavy coastal traffic and 
impassable jungle to carry market goods to outlying ports 
on the world's coasts. Tree-ripened fresh fruit from dis
tant tropical countries could become a breakfast reality. 

Certainly, strange types of craft otller man che hydro
foil will appear on water. Hundreds of different colorful 
sizes and shapes of water craft and a myriad of propul
sion systems will cruise the waterways of tomorrow, 
traveling with wonderful new cargoes to far away for
eign lands. 

Amphibious, air-supported craft will be seen on resort 
waters cruising in the sun for fun or fish. Water jets, 
using water as conventional jets use air, will propel other 
craft swiftly across the waves on a layer of highly pres
surized water. 

Slipping through the ocean depths below the humdrum 
above will be yet another new vehicle. It will push man 
into a vivid, unknown world as mysterious as outer space. 
The Queen Marys of tomorrow will not be surface 
travelers, but will cruise below the often stormy sur
face waters. 

Ranging in size from one to one-thousand passenger 
models, these aerodynamically designed ships may drive 
through the world's waters at speeds above one hundred 
miles per hour. Compact, low inertia electric generators, 
made possible through the discovery of efficient light 
weight conductors, may drive the propulsion system in a 
swift executive's craft as he scoots from one underwater 
mining operation to another. The huge transport and pas
senger ships' propulsion system may utilize the immense 
energy released from controlled hydrogen reactors. 

Passengers would enjoy a quiet, smooth ride from 
Bombay to Montevideo or from Hiroshima to New York. 
The latter trip, under the polar ice cap, would be made 
safely and accurately, thanks to new submarine guidance 
systems. Strange, intriguing forms of underwater life 
could be marveled at on large, color television screens or 
from picture-window lounges as the liner moved swiftly 
towards its destination. 

The sub-oceanic liner may become another common 
means of travel for mankind. But, more important than 
providing a means of transportation, the underwater 
craft will enable man to explore and use the immense 
untapped resources of a completely new world right here 
on earth. 
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One Long Arc 

Tomorrow's air liner will probably be the fastest means 
of travel between far distant points. In the face of slower 
but cheaper terrestrial transportation, the "short hops" 
from Chicago to Minneapolis will be impractical for air 
liners due to the expense in take off and landing. 

Passengers will play the part of semi-astronauts as the 
liners are blasted skyward from long, arcing ramps. 
Guided by computers, the pilotless craft will be capable 
of three-thousand miles per hour plus speeds in the 
upper, thin atmosphere. The flight will simply be one 
long trajectory from one air terminal to another. Retro
rockets and then scoops plunged into water troughs 
along the narrow landing strips, will finally stop the craft. 

A business executive or scientific adviser could make 
two or three New York to London flights daily, as one 
such trip would take only two and one-half hours. 

Tomorrow's engineer must design control systems 100 
per cent fool-proof and yet compact and light-weight 
enough to allow installation on the air liners; sophisti
cated and fast acting enough to maintain split second 

· accuracy in schedules, and still produce pin-point ac
curacy. Rapidly acting pressurization systems would have 
to quickly compensate for the changes of pressure during 
flight. Seats would have to be comfortable and be able to 
relieve much of the passenger's discomfort during the 
increase of G's at take off and landing. 

The liquid oxygen rocket engine of today will be 
antiquated by the time tomorrow's airliner is built. Two 
hundred passengers may ride in a vehicle perhaps sup
ported and propelled by powerful micro-type waves. Or, 
a scientist may discover the key to one of man's newest 
and wildest dreams, the anti-gravity ship. Then perhaps 
the airliners will use anti-matter propulsion systems to 
fly from Morocco to Miami, or from Fairbanks to Brasilia. 

Travel On 

Travel on earth has always presented man with num
erous problems. In tomorrow's world, where speed and 
time will become increasingly vital, man will need faster, 
more economical, more reliable, safer means of getting 
about his home planet. 

The design of such means will demand answers to a 
horde of seemingly impossible problems. Stronger, lighter 
materials will be needed to house smaller, more eco
nomical, more powerful propulsion systems. Accurate, 
safe guidance systems, new fuels and communicati~n 
systems and new shapes and designs will be necessary. 

In tomorrow's world of transportation, these problems 
will have been met, new answers to old questions found, 
and man's own two feet relegated to those short distances 
between the home and car port. 
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THE 

. 
IMPORTANT 

FACTORS 
~n your 

working 
life 

The 6 most important factors 
in your working life are 
your 5 skilled fingers and 
your A.W.FABER-CASTELL 
#9000 Drawing Pencil. 

You may prefer LOCKTITE 
#9800SG Tel-A-Grade 
lead holder with CASTELL 
#9030 Drawing Leads. 

We are strictly impartial. 
You be the sole judge. In 
either case you will get 
graphite-saturated lines that 
won't flake, feather or burn 
out-black, bold image 
density, crisply opaque for 
clean, sharp prints. 20 
rigidly controlled degrees, 
SB to lOH, each as precise as 
a machine tool. LoCKTITE 
Tel-A-Grade, with its finger
comforting grip, carries an 
ironclad 2-year guarantee 
from A.W.FABER-CASTELL. 
Pick up your selection at your 
college store today. 

A.W.FABER·CASTELL 
Pencil Co., Inc., Newark 3, N.J. 
Now celebrating its 
200th birthday 
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Football's in the Air • • • 

THURSDAY, OCTOBER 12 

AilE Picnic 
Water Works on Rice St. 
Bring Your Own Beverage 

SATURDAY, OCTOBER 14 

Football, Minnesota vs. North
western, at Northwestern . 

SUNDAY, OCTOBER 15 

Theta Tau Alumni Dinner, Al
pha Chapter founded at U. of 
M. in 1904. 

MONDAy I OCTOBER 16 

Theta Tau weekly dinner. Any 
interested LT. student welcome. 

THURSDAY, OCTOBER 19 

Mechanical Engineering Power 
Seminar. Mr. Richard L. Hund
stad, Project Engineer at West
inghouse Research Laboratories 
in Pittsburgh , will speak on 
Magnetohydrodynamic Power 
Conversion, in Architecture 130 
at 3:30P.M. 

SATURDAY, OCTOBER 21 

Football, Minnesota vs. Illinois, 
at Illinois. 
Rushing Party, Theta Tau. 

MONDAy I OCTOBER 23 

First day of Homecoming Week. 

SATURDAY, OCTOBER 2B 

Football, Homecoming, Minne
sota vs. Michigan, 1:30 P.M., 
Memorial Stadium. 
Theta Tau, Post-Football Party. 

FRIDAY, NOVEMBER 3 

A. E. Colloguim. E. H. Lee, from 
Brown Institute will speak on 
Visco-Elasticity in A.E. 215 at 
3:30P.M. 

AilE Meeting 
Speaker, Paul Laederach 
"Engineering Economics" 
Place to be Posted 

SATURDAY, NOVEMBER 4 

Football, Minnesota vs. Michi
gan State, Memorial Stadium, 
1:30PM. 
Theta Tau, Post-Football Party. 

SATURDAY, NOVEMBER 11 

Football, Minnesota vs. Iowa, at 
Iowa. 

• 
T his calendar of events occu,·

ring in the I nstitute of T ech
nology is a new service being 
offer·ed by the M INNESOTA T ECH

NOLOG to I .T. students. It will 
be a 1'egular feature from now 
on and will grow to include 
mol'e events as they are schPd
uled. 

Any group associated with I . T . 
can now use this service. If you 
have any information about a 
coming party, meeting, excur
sion, or similm· event, please 
con tact me at the Techno log 
office. The deadline for inf01·ma
tion to be included in the next 
issue is October 15. The next 
issue will cove,. N ovem!Je,. .13 
through Decembe1· 11 . 

Pete Halden 
___...., Calendar Editor 

OCTOBER, 1961 



WHAT'S THE 
OPPORTUNITY 

FOR YOU 
AT 

DUPONT? 
It's good. Here's what DuPont offers: 

A chance to grow, to build on your college training, as 
you work with, and Jearn 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-opportunity employer 

~ · "·u.s. rA.t.Ofl. 

BETTER THINGS FOR BETTER LIVING •• • THROUGH CHEMISTRY 

E. I. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware 

Please send me the booklets checked below: 

0 DuPont and the College Graduate 0 Your Engineering Opportunities at DuPont 

0 Mechanical Engineering at DuPont 0 Chemical Engineering at DuPont 

Name----------- --Class--- ----Course-------Degree-------

College---,------------------------- - -----------

Your Address, __________ citY----------LOne----State - --------
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*THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls-with 

PRINTED SALESMANSHIP 

32 

This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 
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Shape of Space 

(Continued from page 12) 

was reached due to the radiant energy density's dissipa
tion as the fourth power of the universal radius. Mass 
thins as the third power of the increasing radius. The 
relationship between these two factors was demonstrated 
mathematically in Einstein's classic equation, E = MC2 • 

Interesting facts become known concerning this expan
sive theory. Using the amount of matter estimated to be 
contained within our universe at the present time and 
projecting it back through time and space to its theoreti
cal point of origin, we arrive at an average density of the 
pre-cataclysmic mass of 108 tons per cubic inch! This 
value is limited to the matter visible with the 200-inch 
Palomar telescope. 

We may tentatively set the date of this creation or 
explosion through the use of the relationship between 
the velocities of our neighboring galaxies and their dis
tances, (r), in Hubble's Law 

v = ar 
where (a) is the value of Hubble's constant whose value 
depends upon the units of distance and velocity used. 
To arrive at this date in the past when all the galaxies 
were packed together, we need only divide the present 
distance (r) of two galaxies by their recessional velocities. 
The result of the division remains the same for all set·s 
of galaxies and is the inverse of (a). 

The original date was computed to be 1.7 billion years, 
a figure which has since been tripled because velocities 
were found to increase proportionately with the distance. 
The presently accepted age places the universe at about 
4.2 billion years, a figure which may be increased further 
with more precise observational techniques. Even so, the 
presently-accepted age checks well with Holm's radio
active decay method of age determination depending 
upon the amount of primeval Ph 208 and Ph 207 remain
ing observable. 

NEW FOOD FOR THOUGHT 

The Steady State theory of the universe opposes the 
former, evolutionary theory in that the former holds to be 
true the fact that large scale features of the universe 
do not change with time. It must be noted, however, that 
expansion is a basic feature of both theories. 

This theory, expounded by Fred Hoyle of Cambridge 
University in 1952, states that " Th e Universe is infinite 
in time and space, having neither beginning nor ar) end 
and the density of its matter remains constant, new matter 
being created at a rate which exactly compensates for the 
thinning of the old through expansion. Thus, new 
galaxies are continually being form ed, their ages rang
ing from very young to 5, 10 and 20 billion years old." 
This places those in our region of space as "young adults" 
with regards to the oldest. 

Hoyle's theory assumes the fact that matter is built up 
in an everyday process from the basic hydrogen atom. 
The evidence of presently existing free hydrogen in space 
seem'i to bear out the theory. The Evolutionary theory 
states that all the hydrogen was created in the initial 
explosion 5 billion years ago. 

MINN ESOTA TECHNOLOG 

At the same time, however, one must expect to find 
relatively little free hydrogen in some of the oldest 
galaxies existing under the thought of the Steady State 
model. As of yet, this has not been the case, for all the 
galaxies found thus far seem to be young with much free 
hydrogen. This adds a point to the Evolutionary Theory. 

Hoyle defends his point of view, however, by citing 
that, as galaxies age, they dissipate. Thus, the old ele
ments would be unobservable over any considerable 
length of time. 

The shape of space, mentioned earlier in this article, 
now remains to be connected with these two theories. 

DENSITY IS PROOF 
If we consider ourselves to be living within a steady 

state universe, we must then assume that we also exist 
in a positively spherical or static space. If we choose the 
Evolutionary Theory, we must assume the negative 
model to hold true since both are integrally connected to 
hyperbolic functions. 

Through the use of the relationship between Hubble's 
Law and the formula for kinetic energy, K = 1Jzmv2, we 
can compute the recessional velocities of the galaxies. 

Comparing this energy with the attractive energy (U) 
between the masses, we see a large whole number 
resulting. 

K/ U = 1300. 
We can · interpret this to mean that the galaxies are 

receding away from each other at a greater velocity 
than is needed to escape the attractive forces. This es
cape, once completed, would mean the galaxy would 
remain increasing its speed with the increasing distance, 
thus making it a hyperbolic or negative function. Space, 
we conclude then, is open, negative and evolutionary. 

Conclusions too hastily reached may cause later head
aches, however. Further observation seems to be in order. 
Investigating the distribution of the galaxies throughout 
space, we find that as the distances increase, so do the 
number of galaxies per given area. If you take our saddle
shaped negative model and flatten it out, you will notice 
that the density of clusters upon the surface increase with 
the radius. This · then suggests again, the negative 
universe. 

One final test, originally conducted by J. Stebbens and 
A. E. Whitford, involved the observation of far distant 
galaxies. (Those at 6, 40, 140 and 240 million light years 
distance.) They found that, . the farther away the galaxy 
was, the redder it appeared. 

This general change of color, different from the red 
shift, was explained by the presence of intergalactic 
matter but, for such a degree of reddening, the dust 
necessary was far to great. It is now generally agreed that 

. this reddening effect is caused by the relative number of 
red and blue stars in each galaxy. 

Remembering that, as we look at very distant galaxies, 
we are also looking back in time, we find the distant 
galaxies at a much younger age. Since stellar populations 
are expected to evolve with time, it should be expected 
that younger galaxies should contain more red giant stars 
than more mature aggregations of stars. If this interpre-

(Continued on page 34) 
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Some 

Plants 

May Even 

Be Portable 

Engineers at Pillsbury are working 

ahead, analyzing and designing 

the manufacturing future. Challenge 

lies in the need for change. 

The Pillsbury Company has many 

rewarding career opportunities for 

the chemical, industrial, mechanical 

and electrical engineering graduate. 

For full information, contact Employ

ment Manager H. A. Brown when he 

visits the campus on October 25 . 

. . . . . . · . ... . · .. . . . . . . . . . . . . . . . . 

.. PillsburY. ·. e ... . . . : . . . . . . . . . . . . . . . . : . . . · .. . · . . 

Shape of Space 
(Continued from page 33) 

tation is accepted, we must be led to conclude that 
general properties of the galaxies in the past differed 
from those of the present. This line of thought then 
strongly favors the Evolutionary Theory and is directly 
contrary to the Steady State model. 

TIME WILL TELL 
All of the above conditions are open to argument and 

may remain so for many years of thought to come. 
If and when the final choice is made (or more likely 

found), it may be entirely different; more complex than 
our present ideas or, perhaps, more simplified. 

With newer, larger and more powerful resolving tele
scopes, both radio and optical, we will be able to reach 
farther into space and further back into time, gleaning 
more facts from observation, erasing cloudy question 
marks in cosmological notebooks. 

WIN 

$5.00 
Try the Brain Teasers 

Page40 

Technical Association 
(Continued from page 14) 

on the election ballots for the at-large representative 
positions by submitting their applications in the Main 
Engineering Office (133E). 

During the year, your help will be needed en some of 
the following committees: E-Day (finance, publicity, pic
nic, tournaments, parade, Black Book and Brawl Dances, 
tours and displays), high school visitation, Dads' Day 
Tours, I.T. general elections. And, by all means, partici
pate in and enjoy the tournaments, picnic, parade, 
dances, knighting ceremony, exhibits and speakers dur
ing E-Day. 

The degree to which your student government serves 
you, the Institute of Technology and the University de
pends not only on your voting in the election of your 
representatives but also on your expression of views and 
your active particiation in your student government 
and its functions. 
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What will you be doing tomorrow+? 
A challenging tomorrow depends on 
choosing the right company today ... one 
that develops yo1,11' ability by encourag
ing you to use it ... one that "turns you 
loose" with early responsibility. A com
pany that's diversified enough, guides 
you enough to help you determine and 
do the things you like best. 

Allis-Chalmers is that kind of company. 

Here, you develop professionally ... as 
you create advanced equipment and sys
tems for the world's basic industries: 
cement, chemicals, construction, agricul
ture, electric power, paper, petroleum 
and steel. You thrive on the challenge 
of opportunity, yet enjoy the stability a 
sound, growing concern can offer. 

Investigate the many opportunities 
A-C offers through the Graduate Train
ing Program or by direct assignment. 
Ask, too, about our tuition refund pro
gram for graduate study. Contact your 
placement office, or write: W. D. Chinn, 
Coordinator of Recruiting, Graduate 
Training Department, Allis-Chalmers, 
Milwaukee 1, Wisconsin. 

••• Desllftlng advanced 
construction equipment 
that breaks traditional 
load and speed barrlers7 

, , • Developing new 
processes for basic In· 
dustrles, such as sys· 
tems that make low• 
grade ore usable7 

••• Applyln1 electronic 
computers and data 
proceaaln1 equipment to 
automate entire plantal 

, •• Probln1 new meth· 
ods of energy conver· 
alon, such as magneto· 
hydrodynamics? 

ALLIS-CHALMERS 
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KATHE LUNDGREN 

OCTOBER'S CHOICE 
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What better way to present our opening pinup 

than to give you engineers that last look at summer 
through the lens of Gary Sherburne? 

Kathe' s no last rose of summer though . . . 

. .. for she's made the transition 

from easy-going beach life to 
classes here at the U. 

Pre-med gives Kathe some

thing to shoot for as she begins 

her freshman year. Other inter

ests include taxidermy which is 

either stuffing animals or driving 
a cab. 

Take your choice; we'll take 
ours. 
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Why America's state highway 
engineers give first choice to Modern High-Type 
Asphalt Pavement: The graph on the left shows you that in 1958 alone the use of high-type 

Asphalt pavement increased 618% over 1940. This is because advances 
in engineering know-how, in Asphalt technology and in the develop
ment of the mechanical paver have made modern, high-type Asphalt 
pavement the first choice of highway engineers. Its more economical 
construction and low maintenance costs have saved many millions of 
tax dollars and kept America's wheels rolling. 

MILEAGE BUILT ANNUALLY 
BY STATE HIGHWAY DEPARTMENTS 

MILES 
25,1100 -

20,1100 

I 
11.1100 

II 

10,1100 

1.1100 J' 
I--' --

1--'/ 

o~t"-- !--

1/ 
/i\ V\ 

/I'-
/ / 

HIGH- TYPE 
BITUMINOUS 

PORTLAND 
CEMENT 
CONCRETE 

Recent engineering advances have developed new, DEEP 
STRENGTH Asphalt pavement which will provide even bet
ter performance and greater pavement economy in the future. 

The tax savings possible will amount to millions of dollars and will 
mean more and better local and interstate roads for our nation. 

Your future success in civil engineering can depend on your knowledge 
of modern asphalt technology and construction. Send for your free 
"Student Kit" about Asphalt technology. Prepare for your future now[ 

Ribbons of velvet smoothness ..• 
ASPHALT-paved Interstate Highways 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

r------------------------
1 Gentlemen : Please send me your free student portfolio 
1 on Asphalt Technology and Construction. I NAME CLASS. ______ _ 

~0 ~I 42 43 44 45 ~& 41 ~ 8 ~ 51 ~ M ~ ~ ~ 51 ~ 
I ADDRESS. _____________________ _ 

SOURCE: U.S. Bureau of Public Roads 

MINNEAPOLIS 
BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

IUJ .. II.~ 
r\\""1"'~ 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

I CITY ST . .\TE _____ ---'-_ 
I SCHOOL ______________________________ _ 

More Splinters ... 

Math Prof.: "Will the gentlemen in 
the back of the room stop passing 
notes." 

Student: "We're not passing notes, 
sir, we're playing bridge." 

Prof.: "Oh, I beg your pardon." 
• • • 

Anyone can play bridge, but it 
takes a cannibal to throw up a hand. 

• • • 
Know the difference between a psy

chotic and a neurotic? The psychotic 
thinks that two plus two is five. The 
neurotic knows that two plus two is 
four- and hates it! 

• • • 
"Look here, waiter, is this peach or 

apple pie?'' 
'What does it taste like?" 
"It tastes like glue." 
"Well, then it must be apple pie be

cause our peach pie tastes like putty!" 
• • • 

Customer: "Have you any four-volt, 
two-watt bulbs?" 

Clerk: "For what?" 
Customer: "No, two." 
Clerk: "Two what?" 
Customer: "Yeah." 

Viking 
CORPORATION 

"QUALITY 
cutter bar 
equipment 
for 

those who 

desire the BEST." 

721 Second Ave. No. 
Minneapolis 5, Minn. 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems plus 
secondary power equipment. Complete, integrated 
systems (such as those pictured above) are under 
study at Garrett's AiResearch Manufacturing · 
Divisions. Their design reflects 20 years of leader· 
ship in airborne and space systems, including 
NASA's Project Mercury life support system. 

Other project areas at Garrett include: solar 
and nuclear power systems for space applications; 
electronic systems, including centralized flight 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting several months 
in diversified areas is available to every newly
graduated engineer to aid in his placement. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development projects. 

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

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45, 

California • Phoenix, Arizon~ • other divisions and subsid iaries: Airsupply-Aero Engineering 

AiResearch Aviation Service • Garrett Supply • Air Cruisers • A iResearch Industrial • Garrett 

Manufacturing Limited • Marwedel • Garrett International S . A. • Garrett (Japan) Limited 
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edited by RICHARD A. PEDERSEN 

BRAIN 
S~3S"3J. 

1. A man has 64 pounds of sand. He needs to use only 
50 pounds, but what he uses must be a representative 
sample of all the sand. He has a riffie which splits any 
amount of sand into two representative samples of the 
same weights. What is the least number of times he must 
use the riffie to obtain his 50 pounds of sand? 
2. What is today, if, when the day after tomorrow is 
yesterday, today will be as far from Tuesday as today 
was from Tuesday when the day before yesterday was 
tomorrow? 
3. What is the smallest number in which the digits are 
reversed when 2 is added to its double? 
4. A man is going to make a trip of 27,000 miles. His tires 
are guaranteed for 12,000 miles each. What is the small
est number of tires that he must take (including the four 
tires that are on the car) in order to make the trip? Ex
plain. 
5. A boy went to a spring with a 5 and a 3 quart measure 
to prccure exactly 4 quarts of water. How did he meas
ure it? 
6. Can you replace the letters in the problem with the 
proper digits? 

HOCUS 
POCUS 
PRESTO 

WELCOME 

7. What is the least number of standard weights needed 
to weigh every whole number of pounds from 1 to 40 on 
a simple equal arm balance? 
8. At a relay race the first runner of the team hands off 
the baton after having raced half the distance plus half a 
mile. The second runner passes off the baton after run
ning one-third the remaining distance plus one-third of a 
mile. The third runner reaches the finish line after having 
raced one-fourth of the remaining distance plus one
fourth of a mile. What was the total distance of the relay 
race? 

.-----MONEY FOR YOU?-----,. 

Each month, six 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 1. T. student who 
submits the correct answers to all of that month's 
Brain T eas.?1·s. The dollar prizes will be awarded to 
th '! first student in each year of engineering who 
co ·-reclly solves the set of problems. 

As usual, awards will be based on accuracy and 
pmmptness of reply as well as clarity and logic of 
solution. 

You're eligible to compete if you're an undergrad 
in 1.T. Members of the TECHNOLOG staff and the 
Tech Board are not eligible for· competition. 

Submit all entries to the TECHNOLOG, Room 2, 
Mechanical Engineering. Contest closes ten days 
after monthly publication date. 

Everybody! 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Technician preparing for motion-picture studies of a model 
in the testing tank at Stevens Institute of Technology. 

-you'll find Photography at Work with you 

The engineer designing and con
structing vessels finds photography 
one of his valuable tools. Motion
picture studies of models in tanks 
help in hull design. Electron micro
scope plates contribute to the proper 
metallurgy for propellers and other 
parts. And radiography checks 
welded seams of hull plate and 
piping as well as heavy castings for 
internal imperfections. 

The same is true in virtually every 

field of engineering effort you may 
pursue. Whether in research, pro
duction, sales or administration, the 
use of photography will work with 
you to simplify work and routine, 
to save time and costs. 

CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly 
important in the business and indus
try of tomorrow, there are new and 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

challenging opportunities at Kodak 
in research, engineering, electronics, 
design, production and sales. 

* * * 
If you are looking for such an 

interesting opportunity, write for 
information about careers with 
Kodak. Address: Business and 
Technical Personnel 
Department, Eastman 
Kodak Company, 
Rochester 4, N.Y. 

TUDfMAAK 
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One ol a series ... 

Interview with General Electric's Dr. 1. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
l. The increases in the number of 
people who live in cities: the accom· 
panying need is for adequate control 
of air pollution, elimination of tr-ans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from l!gri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo· 
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
9f people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 

A. We are investigating techniques for 
the contro.l and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-Genera/ Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Hollomon 's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We• are looking for other products 
that would be ~elpful to' the~e a!'eas to 
develop their economy and ;to iqiprove 
their way of li{e. We can d~velop new 
inforrp.ation systems, new ways of stor
ing and retrieving inforq~.ation, or 
handling it in computers. We can 
design new devices that do some of the 
thinking funct~ons of men, that will 
make education more effectiv~ and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how s~ould I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young· 
men, the most varied experience possi
ble. This means working at a number 
o1 different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the kn?wledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I h~pe you 
will plan to meet our representative 
when he visits the campus. : 

A recent address by Dr. Hollomon 
entitled " Engineeriog's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It 's available by addressing 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERALfl ELECTRIC 
All applicants will receive consideration lor employment 

without regard to race, creed, color, or national origin . 





@ This m ark tells you a product is made of modern , dependable Steel. 

How cold Is up? We know that outer space can never be colder than minus 459.72° Fahrenheit-that's absolute zero, the 
point at which all molecular motion ceases. We don't know what coldness like this will do to materials, but we're finding out. 
Scientists are using a heat exchanger to produce temperatures as low as minus 443° Fahrenheit. They test materials in this 
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of 

their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, TRI·TEN High Strength Steel, 
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the -443° Fahrenheit is 
Stainless Steel! No other material could do the job as well. Look around. You'll see steel in a lot of places-getting 

ready for the future. • For information about the many career opportunities, including financial analysis or sales, 

write U. S. Steel Personnel Division, Room 6085, 525 William Penn 

Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer. 

USS, "T-1" and TRI·TEN are registered trademarks. ~ United States Steel 
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Raytheon offers 
current openings in: 

RADAR 
INFRARED 

MISSILE SYSTEMS 
COMMUNICATIONS & DATA PROCESSING 

MICROWAVE ELECTRONICS 
SOLID STATE 

SONAR 

Raytheon offers 
Graduate study 
opportunities 

at Harvard 
and M.I.T. 

As the major horizons in electronics 
are explored and . extended, Ray
theon offers an increasing number 
of challenging projects for scientists 
and engineers. In order to accom
modate this heavy investment in 
research and development, Ray
theon is committed as never before 
to comprehensive programs for 
developing its technical staff. The 
new Advanced Study Program is 
one of these. 

This program is available to a 
selected group of outstanding scien
tists and engineers. It enables pres
ent and prospective Raytheon staff 
members, who are accepted for 
graduate study at Harvard and 
M.I.T., to pursue at Raytheon's 
expense part-time study toward a 
master's and/ or doc~or's degree in 
electrical engineering, physics or 
applied mathematics. You too may 
be able to qualify for the Advanced 
Study Program. 

For detailed information, visit your 
placement director, obtain the bro
chure, "Raytheon's Advanced Study 
Program," and arrange an on
campus interview. Or you may 
write directly to Mr. G. C. Clifford, 
Coordinator of College Relations, 
Raytheon Company, Gore Bldg., 
Watertown, Massachusetts. 

An Equal Opportunity Employtr 
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In days of yore, men feared not only their 
mortal enemies, but the elements too. It was 
the medieval armorer's task to protect his 
chief against foemen, but weather-protection 
was a more difficult matter. Thus many a 
knight was spent in rusty armor. 

Eng ineers and scientists at Ford Motor 
Company, engaged in both pure and applied 
research, are coping even today with the 
problem of body protection (car bodies, that 
is). Through greater understanding of the 
chemistry of surfaces, they have developed 
new paint primers and undercoatings, new 
rustproofing methods, and special sealers 
that guard entire car bodies against nature's 
corrosive forces-all of which ad_c[ armor-like 
protection to Ford-built cars. 

From other scientific inquiries will undoubt
edly come new materials with protective 
properties vastly superior to those of today. 
This is another example of Ford's leadership 
through scientific research and engineering. 

MOTOR COMPANY 
The' American Road, Dearborn , Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM o 
INDUSTRY • AND THE AGE OF SPACI 
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Today, in many places 
throughout the world, the 
shortage of water is a 
critical problem. By 
1975, there will be 
another billion people in 
the world . .. and unless 
we find enough "new" 
water for drinking, irri· 
gation and industry, 

· there won 't be enough 
fresh water for them all. 
Progress is being made 
toward solving the prob· 
lem. At San Diego, West
inghouse is building the 
country's Ia rgest sea
water plant for the U.S. 
Department of the In· 
terior's Office of Saline 
Water. This plan will pro· 
vide 7 million gallons of 
"new" drinking water a 
week from the Pacific 
Ocean. This is only one of 
the many exciting facets 
of Westinghouse re
search and development. 
To learn more about a 
_career at Westinghouse, 
an equal-opportunity 
company, see the West· 
inghouse representative 
when he visits your cam · 
pus, or write L. H. Noggle, 
Westinghouse Educa· 
tiona! Center, Brinton 
and Ardmore Roads, 
Pittsburgh 21, Pa. You 
can be sure ... if it's 

Westinghouse 



----.Editorials-----------------

Too Many Engineet•s?-No Not Enough! 

Who says we have plenty of engineers? Don't listen to them- just the opposite is true. 

In his article in the high school edition of this month's Minnesota Technolog, Professor 
Paul A. Cartwright, LT. Placement Director, details the serious manpower shortage in engi- · 
neering and the sciences. Bad as it is today with many engineering jobs going unfilled, to
morrow will be worse for freshman engineering enrollment is falling off in our colleges. In 
just the few years since 1958, the Engineering Manpower Commission of the Engineers 
Joint Council reports freshman enrollment down by 15 per cent. 

According to Prof. Cartwright, the Commission estimates that jobs available in 1963 
will be 130 per cent over the 1959 figure and in 1966 better than 150 per cent. Yet next year, 
our Institute of Technology will graduate 5 p 3r cent fewer engineers than in 1961 and in 
1963, 11 per cent less. Something must be done about this increasing shortage of scientists 
and engineers. 

As students we can do a lot. We who know the reasons for this accelerating demand and 
are troubled by the diminishing supply of recruits for engineering positions should feel it 
our personal responsibility to do our part - and more. 

To be sure, Arthur Goldberg, the secretary of labor, speaks with authority and prestige 
when he says in "An Open Letter to the College Graduates of 1961," "The long-run pros
pects for the engineering profession continue to be outstanding. Among the factors contrib
uting to this continued demand are the increasing needs of the defense program, increas
ing complexity of industrial technology, the growth of population and industry, and in
creased research and development activity." 

But your authority and prestige back home in your high schools and in your community 
are just as, if not more, convincing with your friends. Visit your high school and talk to the 
boys there. Tell them how engineering rewards both those who use its products and those 
who provide them. Tell them how your colle.ge work and your anticipated professional 
work assure an exciting and profitable career. Challenge them to join you in that career! 

You have influence- use it. FWT 

• Program seller in Memorial stadium: "Names, 
numbers, and salaries of all the players." 

• Professors are applauding the new closed-cir

cuit TV system in the Aeronautical Engineering 

building. Now they can tape their lectures and spend 

the winter doing research - in Hawaii. 

• Companies have started interviewing grad
uating seniors. Employment looks good. At least 
one company is making lots of job offers - Uncle 
Sam. 

• If you don't think college admissions are get

ting tougher, just try getting into Minnesota, Illinois, 

or Michigan stadiums on Saturday afternoons. 

• That's-the-way-it-goes department: Do not 
touch the white tags on the trees on campus. The 
Forestry department is making a study of the 
migration of trees. 

MINNESOTA TECHNOLOG 
\-
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Engineering progress depends 
upon the conveyt1nce of idet1s 
t1nd conseqently upon • . . . . TECHNICA1 

By CLIFFORD I. HAGA 
Assistant Professor of English 

T he temptation was strong to use quotation marks and 
write "Technical" Writing as a sign that I don't hold 

with the popular habit of proliferating specifications. But 
since I am also sensitively tuned to what the majority 
says and does, I'll assume that because we have a term, 
"technical writing," we must accept the possibility that 
it stands for something. If so, we can perhaps find out 
what it means by looking around to see who does it, why 
it is done, and where it is done. Then, having found out 
what it is, we may be able to figure out what to do 
about it. 

Who 
Broadly speaking, all engineers, technologists, scien

tists, and specialists in the applied sciences write some
thing called technical writing whenever their jobs call 
for words laid end-to-end on paper. Since most of their 
job-imposed writing is done for the sake of informing 
other card-carrying engineers, technologists, etc., of 
things peculiarly important to them, what gets written 
about is obviously "technical" in the sense of the original 
Greek, techne, i.e., having to do with an art - at its 
.broadest: the art of doing things or making things. It is 
therefore foreign to "ordinary" people, for ordinary 
people only have things done for them or use the things 
made. As future engineers, you can thus look forward to 
doing a lot of technical writing. 

You won't do all the technical writing that passes by 
that name, however, for two factors, one rooted in 
practical economics and the other in superstition, have 
led to the creation of specialists- technical writers. 
According to the economic view, the engineers on one's 
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staff are so valuable doing engineering (whatever that is) 
that one can't get full mileage out of them if one forces 
them to spend time doing something called "writing.'' 
That is as much as to say engineers are passive pollen
producers whose function in the great scheme of things 
remains unrealized without the bee-like auxiliary services 
of the technical writer. As for the second factor, the one 
rooted in superstition, it is simply stated: engineers know 
nothing about writing and care less. It is, of course, false. 
Like any other normal person, an engineer will do what
ever his job calls for, whatever he is told to do, or 
whatever he is paid to do. He may not "like" it, but do 
it he will. 

Consequently we have such job titles as "technical 
writer," "technical editor," "information specialist," and 
so on. At first, the people filling these jobs were variously 
recruited, the chief qualification usually being that they 
'1ike to write" or were "good writers." Whether these 
people knew anything about engineering or technology 
was not considered too important; the main thing was 
that they knew which end of a sentence begins with a 
capital letter. In other words, "they could write." They 
became "how" people, responsible for "how to write it;" 
the engineers and scientists remained "what" people, 
responsible for "what to write." Although today more 
and more technical writers and editors have respectable 
backgrounds in engineering or scientific specialties, that 
split between "how" and "what" has become· permanent. 

Thus, the technical writer is usually one who finds out 
what the engineer does and then writes about it. 

Why 
The appearance on organization rosters of the job title 

"technical writer" dates from only shortly before World 
War II. If World War I was dominated by tl1e machine 
gun, World War II was a war of tech manuals. The steep 
upward curve plotting the rapidly increasing numbers of 
technical writers employed in the last 20 years is a 
function of an extraordinary social phenomenon: the 
shortening time gap between the first theoretical descrip
tion of a principle, process, or device and its appearance 
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WRITING 

in the market place. In the old days a generation or more, 
even centuries, went into nurturing an innovation in 
man's work or thought, time enough for the "word" to 
get about and be diffus'ed by a gentle, unforced osmosis 
throughout the body of relatively unspecialized tech
nology. Today the tempo of innovation has increased 
immensely, thanks to a more rapid, more energetic 
system of communication. 

This speedy, high-capacity communication system is 
necessary in the kind of world we now live in, a world of 
fierce competitors all loyally committed to scaring hell 
out of each other and bending every effort- political, 
military, economic, industrial- to that benign task. Since 
at the moment the chief measure of political, economic, 
or social health seems to be the vigor of ones technology, 
and since that vigor seems directly related to the rate of 
innovation, a reasonable conclusion is that, in the imme
diately foreseeable future, the ma:r~et for technical 
writers will continue to boom. 

Why this market flourishes becomes evident when we 
consider how our society and its institutions work. Haz
arding the risks of over-simplification, we will describe 
our organizations as made up of two classes of specialists: 
the managers and the makers, those who plan and those 
who do. The managers run the organization to serve 
society with goods and services; they tell the doers what 
to do. Thus the managers mediate between the pro
ducers, the technologists, and the consumers. Within the 
organization other specialists mediate between the pro
ducers and the managers. These mediators are the techni
cal writers. The technical writer translates the engineer's 

ABOUT THE AUTHOR 
"Have tux, will travel," is the byword of Professor 

C. I. Haga who speaks at many seminars, conventions, 
and club meetings. He teaches Advanced Technical 
Communication in IT, Business Reports and Letters 
in the School of Business Administration, and Com
munication in Management Systems and Procedures 
in the General Exten~ion Division. He is a member 
of the Technolog Board, the Board in Control of Stu
dent Publications, and the Twin Cities Chapter of the 
Systems and Procedures 'Association. · 

MINNESOTA: n:cHNOLOG 

thought, work, and language into forms the manager and 
consumers can understand and use. The ever-increasing 
power and productivity of science and technology have 
been won at a price we pay with regret: loss of communi
cation. Yet the pressures our competitive system gener
ates put a premium on speed in communication. We have 
temporarily overcome the annoying consequences of 
over-specialization by the expedient of addi?g another 
specialization, the technical writer. 

Where 
Although the "Who" and "Why" of technical writing 

would promise that its most eager market is in those 
industries with the highest rate of innovation (as in the 
electronic and space industries), technical. writers work 
in all industries and deal with all branches o{ engineering 
and technology. Every large corporation today supports 
populous stables of technical writers. Their rates of Pfl.Y 
run all the way from journeyman wa&es up to $13-14,000 
a year for senior technical writers ··and pe~haps more ,for 
editorial specialists. -· · ' 

Generally speaking, technical writers tend · to' be 
massed around three departments:' Research arid _De
velopment, Sales Service, and Engineering. In R' '& D 
work they are usually responsible for two classes q£ 
documents: progress reports and -' proposals fbreshadow
ing new' products. For Sales Service they crank 'OU:t' th'e 
manuals (installation, operating, maihtenance, etc.; etq.) 
and frequ~ntly handle sales promotional material;; evE:m 
including straight advertising copy. In Engineeriqg tl;leir 
tasks vary erratically from company to company, avd may 
range all the way from the minimum once-over lightly 



editmg or reports to anything and everything such as 
production schedules, specifications, and all the other 
grubby routines. 

As one can guess, the more glamorous and better paid 
technical writing chores are those serving the R & D and 
Sales departments. 

In addition to the captive technical writers just de
scribed, we also have the free lance writers. If an organi
zation is too small to support a large permanent staff of 
technical writers or has a rush job beyond the capacity 
of its staff, it farms the work out to independent opera
tors. Many technical writers find the variety in such 
jobbing houses more stimulating than the routine typical 
of inside work. 

The technical writer need not confine himself to work 
in industry. The civil service also has openings for him, 
particularly in the federal government. Since civil service 
work moves at a slower tempo than work in industry, it 
has a strong appeal to some temperaments. Such a person 
will also find attractive the other qualities typical of the 
civil service: more predictable assignments, greater job 
stability, more predictable (but slower) promotion, lower 
salaries. For comparable work, civil service pay rates at 
the lower level closely match those in industry but tend 
to fall off progressively the higher one goes. Toward the 
bottom, the difference in salaries is measured in a few 
hundred dollars; toward the top the difference can run 
to several thousand. 

What of it 
An engineering student who finds himself tempted by 

the technical writer's job may wonder how soon he 

YOUR 
INVISIBLE 
SERVANT 

What have they got in common-the pop gun, the 
grease gun, the astronaut, the pilot in the stricken 

fighter plane, the highway builder, the baker, the surgeon, 
the locomotive engineer, the bus driver, the sand blaster, 
the painter? They're all using air ... in direct, vital ways 
... for everyday tasks. Long ago, industry harnessed this 
genie ... trained it for a thousand jobs as your invisible 
servant! 

You see it building automobiles, ships, airplanes, highways, 
bridges, skyscrapers. You see h processing metals, plastics, 
foods, textiles- producing chemical and rocket fuels. 

For total career preparation you need a thorough knowledge 
of compressed air and gas. Read the whole story in the 
new, enlarged 3rd Edition of the Compressed Air and Gas 
Handbook. $8.00 per copy at your local bookstore or from 
Handbook Editing and Publishing Board, ~ompressed 
Air and Gas Institute, 12th Floor, 55 Pubhc Square, 
Cleveland 13, Ohio. 
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should start preparing for it and how he should go about 
that preparation. What I know of the market for techni
cal writers encourages me to believe that he will not be 
sorry if he yields to that temptation. At the same time, 
however, it discourages me from attempting to suggest 
any specific program for him to follow. Reports from 
former students of their experiences in breaking into 
technical writing and first-hand observation have left me 
with the general impression that no two companies are 
alike. To be sure, they are alike in that most have jobs 
for technical writers, but their policies of recruiting, 
training, paying, promoting, etc., vary so confusingly as 
to forbid tidy generalizations. 

The best technical writers I have known seemed to 
have no common college backgrounds. Some had the 
narrowest of intensively specialized engineering training 
and others had only the minimum onto which they had 
piled electives in journalism, humanities, and such. All 
were good writers, but they didn't all do the same kind 
of writing. Only one quality seemed common to all: the 
ability to learn from the job, which is only another way 
of saying that they were good engineers. Since the 
technical writer's job is to process information, which is 
a form of energy, it is essentially an engineering job. 
Thus it can be resolved by the same analytic techniques 
that all engineering training is programmed to promote. 

Consequently any man who comes out of the Institute 
of Technology certified as a middling to superior catch
as-catch-can engineer can feel confident that he'll have 
no trouble retooling himself to become a technical 
writer. 

E- DAY -1962 
It's just around the corner 

May 11, 12, 1962 

Now is the time - Sign up for 

E-D A Y COMMITTEES 

Chairmen and Members 
Needed 

Pick from: 
Queens 
Parade 
Publicity 
Buttons & Tickets 
Blarney Castle 

Convocation and 

Open House 
Posters 
Tournments 
Dance 
Picnic 

Knighting 

Sign up before November 30, 1961 in the 
Minnesota Technolog office or E-133. For fur
ther information call Ron lararus, JA 2-8164. 
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SDJ\ ICE J\ IGE cl J\ DEERS? Never in American history have the opportunities rn n ill~\ . for skilled engineers and scientists been as great 

as they are now. Our nation's expanding peacetime industry, space programs, and defense mobiliza

tion 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 counselor about a career in engineering. Then 

ask us about the opportunities at Honeywell -the company 

that's been "on the team" in 32 out of 41 of our nation's 

successful satellite launchings. 

We are an Equal Opportunity Employer. 
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Boney"W"ell 
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I.T. tries 

By LANCE W. BERGLUND, EE, '63 

The Institute of Technology has its own TV station but 
programs broadcast from there never get beyond the 

Aeronautical Engineering building. It's all part of an 
experimental teaching program which has proven suc
cessful enough in the past year to prompt optimistic re
actions from students and faculty alike. 

The first engineering course taught on closed circuit 
TV on this campus was Mechanics and Materials 142 
(MM 142). The Mechanics department decided to under
take this experiment when the University High School, 
experimenting under a grant from the Fund for the 
Advancement of Education, offered its facilities. 

This first experiment in using television as a teaching 
tool began in the spring quarter of 1958, and though the 
facilities and techniques were not ideal, the results were 
promising. The Mechanics department decided to try 
some further experiments. 

Television or Inexperience 
Television teaching was primarily motivated by the 

need to maintain or improve the caliber of instruction, 
since experienced professors could not be hired at a rate 
fast enough to keep up with the increase in student 
enrollment. Television was tried as an alternative to 
having inexperienced graduate students serve as lec
turers. Using the TV method, a class may be split up 
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• • • • ... TV 
into sections of 25 to 30 students, each supervised by a 
graduate student teaching assistant, and can still hear 
and see lectures by an experienced professor. The num
ber of these sections, which may be handled by one 
professor at the same time, is limited only by the fa
cilities available. 

MM 142 was again taught by TV in the winter quarter 
of 1959, this time from the studios of the university 
television station in Eddy Hall. During this course, the 
students sat in a large auditorium with four TV sets. A 
graduate assistant was present and an intercom set up so 
he could relay questions to the lecturer. 

Other early experiments included MM 27 (Rigid Body 
Mechanics I) in the spring of 1959, and MM 40 (De
formable Body Mechanics I) in the Fall of 1959. Common 
examinations were given the TV sections and other 
sections taught by conventional methods. In the first two 
experimental quarters of teaching MM 142, the TV 
sections scored respectively 5 and 7 percentage points 
lower on the final exam than the conventional sections. 
However, in the latter two (MM 27 and MM 40), the TV 
sections scored 8 and 4 points higher respectively. These 

ABOUT THE AUTHOR 
Sweden, Denmark, and England are among the 

many places Lance Berglund has contacted by ham 
radio from his hometown, Duluth, Minnesota. He has 
had his operating license since he was fourteen years 
old. During the past year, Lance, a senior in electrical 
engineering, has worked in the closed circuit televi
sion studio. He is also a member of the Tech Com
mission. After graduation, Lance, who is an Air 
Force ROTC Cadet Major, will join the Air Force. 
Later, he plans to enter private industry. 
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Left: Prof. Allan Blatherwick puts his 
notes on the wall projector while the 
fixed focus camera relays them to the 
remote receivers in one of the eight 
TV lecture rooms. Right. Students 
take notes directly from TV screens. 

Television comes to the I. T. campus, enabling one instructor to teach 
eight times as many sections as under the ~~uve" lecture method. 
results were considered favorable enough to go ahead 
with further experiments. 

In the fall of 1960, the Aeronautics and Engineering 
Mechanics department began operating its own TV 
system. MM 142, MM 40, and MM 28 (Rigid Body 
Mechanics II) were offered over the closed circuit sys
tem. Other courses added during the winter and spring 
quarters included MM 27, MM 29 (Rigid Body Mechanics 
II), and MM 41 (Deformable Body Mechanics II). The 
system proved very successful and the same courses are 
being taught on TV again this year. 

Camera, lights, sound, and control board can 
be operated by one television technician. 

MINNESOTA TECHNOLOG 

The system is "closed circuit." Basically, this means the 
system does not use radio waves. Instead, wires transmit 
the picture and sound direct from the studio to the 
receiver. To be more specific, coaxial cable is used for 
the video transmission and ordinary audio wire is used for 
the sound. Since the sweep frequency of the TV receiver 
is approximately 15,000 c.p.s. (which means that the 
electron beam covers about 6 miles per second on a 24 
inch TV screen) any reflection of the signal from the end 
of the coaxial line will create an extra image on the 
screen. This is the "ghost" that is often seen on home TV 
sets. To prevent this reflection, the impedence of the line 
(apparent resistence in an AC. line) must be properly 
matched at the input to each receiver, and the line 
terminated in its characteristic impedence at its end. 

Integrated Units 
The pickup tubes used in the cameras are the vidicon 

type, as opposed to the image orthocons used in most 
commercial studio cameras. The vidicon is a much 
smaller tube and thus permits a much more compact 
camera. The rest of the equipment is essentially equiva
lent to and interchangeable with, the units in a com
mercial system. The signal, as it leaves the studio, could 
be fed into an ordinary TV transmitting station and 
received on any home set since the video levels and 
synchronizing pulse durations conform to RETMA 
standards. 

Two cameras are used in the studio. They, as weli as 
(Continued on page 44) 
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Did You Know That Malleable Castings Can Be 
Stamped, Rolled, Punched, Spun? 

Many people are unaware that castings can be 
finished by any method except cutting or grinding. 
But the ductility of Malleable iron castings permits 
use of a wide variety of high-speed forming tech- · 
niques that can eliminate operations, cut finished 

costs or even lead to new designs. These examples 
illustrate the versatility you get only with ferritic 
and pearlitic Malleable castings. For a fuller 
understanding of how Malleable can help you, 
call any producer that displays this symbol -

12 

Free Folder describing these techniques is available 
for your use. Just ask any member of the Malleable 
Castings Council for Data Unit No. 116, or write to 
Malleable Castings Council, Union Commerce Building, 
Cleveland 14, Ohio. 

Hot Form It - Hot coining this Malleable trans
mission part reduces finished cost ... eliminates 
three cutting operations required by the previ
ously used steel part. 

Spin It - Malleable's ductility pennits the sleeve 
and end disc in this ball joint to be held in place 
by spinning the Malleable housing into a strong, 
permanent flange. 
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I chose a career, 

not a J·ob! 

by Cfti£J~ 

"I found a satisfying job right from the beginning 
-and more important, American Oil is diversi
fied enough to offer varied opportunities for the 
future." 

Peter Vossos earned his Master of Science 
degree at Iowa State, '58. As a physical chemist, 
Pete's immediate project is studying funda
mental properties of asphalts with the objective 
of improving their performance in roofing and 
industrial applications. About his 2>-2 years at 
American Oil, Pete adds, "This is a company 
that's big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd." 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their· choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 
graduate chemists, chemical engineers, mechani
cal engineers, physicists, mathematicians and 
metallurgists. 

If you are interested in a career with the 
Research and Development Department of 
American Oil Company, write to: D. G. Schroeter, 
American Oil Company, P. 0. Box 431, Whiting, 
Indiana. 

IN ADDITIOti TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANT~ AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, 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 OIL 
DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY (INDIANA) 
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engineering problems in quantity to those who work at J India's Kolar Gold Field presents mining 

DEPTH-10,000 FT. 
Fig. 1: Kolar mine shaft before and after 
destructive rockburst 

1- By R. K. IRANI, Grad. Min E 

Bursting Shalt Walls are Daily Problems 

The Kolar Gold Field is !lituated in the southern part of 
India in the state of Mysore, about 175 miles west of 

Madras, at an elevation of 2,900 ft. above sea level. 
The gold field area was prospected and worked by 

ancient Indian miners more than 1,000 years ago who 
used fire setting to break the ground. Shafts up to 300 ft. 
were sunk. The field was rediscovered in 1802 but it was 
not until 1880 that several London mining companies 
began to exploit the area. 

Gold-bearing ore on the Kolar field occurs in the form 
of a vein of quartz which outcrops at the surface and 
extends downwards to a great depth. In 1960, the deepest 
level reached was about 10,200 ft. below surface. Dip of 
the vein changes steadily from 45° westward near the 
surface to almost vertical in the lower levels. Average 
width of the vein is about 5 ft. and the average grade of 
ore is 0.33 oz. per ton. 

Classical Example 
The Kolar Gold Field has the dubious distinction of 

being the classical example of rock-bursting in its most 
devastating form. In no other mining field in the world 
are rockbursts so frequent or their damaging effects so 
widespread. 

A rockburst is defined as a sudden violent breaking of 
rock walls stressed beyond their strength limits, accom
panied by .earth tremors. 

In solid rocks surrounding deep mines, fracturing of 
rocks will occur, not where the pressure is maximum, but 
where the release from confining pressure is the greatest 
and most sudden, as a result of the mining operation. The 
more extreme rockburst conditions are usually associated 
with rocks of high inherent strength in the presence of 
pronounced directions of weakness. 

For convenience in classification, bursting is defined on 
a basis of seismographic amplitude, sensitivity reduced 
to exclude ordinary mining activity such as blasting. 
Minor bursts are those showing an amplitude of less than 
one millimeter, medium bursts from 1 to 10 mm., and 
major bursts above 10 mm. Minor bursts include such 
thing!> as violent splitting and dislodging of a few cars 
of roc~. They may or may not be felt on surface. Medium 
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and major bursts can all be felt on surface. Some major 
bursts have been felt twenty miles away without the aid 
of instruments. The old railway station of one of the 
mines in the field was completely destroyed by a major 
burst at depth. Fig. 1 illustrates the destructive effects of 
rockburst underground. 

Rockbursts are reported from many mining fields 
throughout the world. Some of the serious ones include 
the gold mines of South Africa, the copper, gold and 
nickel mines of Canada and the Lake Superior Copper 
mines here in the U.S. 

In these countries, extensive investigations are being 
carried on and considerable progress made towards a 
better understanding of the underlying causes of rock
bursts. This has led to better preventive measures, i.e., 
adequate supports and a proper stoping sequence lo
cation of ore extractions). 

It is gratifying to note that these preventive measures 
have caused a considerable reduction in the number of 
rockbursts as recorded at the Kolar Gold Field observa
tory. In 1939, the total number of rockbursts was 3956 
compared to 400 bursts in 1954. 
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Mean annual surface temperature in the gold field 
area is 74.8° dry bulb and 65.8°F. wet bulb with a rela
tive humidity of 64 per cent. It is obvious that with such 
higher atmospheric wet-bulb temperatures all the year 
around, air cooling is necessary for deep-level mining. 
Assuming only adiabatic heating (little temperature loss 
or gain) as the air travels to depth, the mean wet bulb 
temperature at the bottom of a 9,000 ft. deep shaft system 
would be 85.5°F. Due to heat-flow from rock, machinery, 
etc., the actual delivered air temperature would be about 
90°F. Prior to installing cooling plants, temperatures in 
development ends attained ll8°F. dry bulb and 95°F . 
wet bulb. 

The wet bulb thermometer differs from the more 
conventional, everyday dry bulb thermometer in the 
fact that a small, muslin wick, continually dampened, 
is wrapped about the base of the device. This 
dampness lowers the recorded temperature. 

Both wet and dry bulb readings are employed 
together to determine relative and absolute humid
ities, total heat content, and air densities. As the 
humidity in a mine shaft rises, the difference in wet 
and dry readings will grow smaller. 

Natural rock temperatures (borehole temperature 
measured underground) have been plotted against depth, 
as shown in Fig. 2. The graph line gives a geothermic 
gradient of 5.8° per 1000 ft. from surface to 5000 ft. depth 
(or 1 °F. per 172 ft. depth) and 8.75° per 1000 ft. from 
5000 to 9000 ft. (or 1 °F. per 115 ft. depth). The figure 
shows the wet and dry bulb air temperatures in the 
downcast shaft of one operating mine where the cooling 
plant at the surface delivers air at 45°F. down the shaft. 

The general principle of air distribution is, of course, 
to send the bulk of the air to the bottom of the shafts and 
to let the air work its way up through the stopes (places 
where ore is extracted) into the upcast zones. 

Velocities in the main intakes vary from 400 to 600 ft. 
per minute. The average qoss sectional size of intake is 
about 6 x 8 ft. Air leaves the lowest level station at an 
average of 78°F. wet bulb and 100°F. dry bulb, and in 
passing through an almost uncooled zone of high rock 
temperatures, picks up heat rapidly. The temperature rise 
through the development zone is high; 10°F. wet bulb 
rise per 1000 ft. distance is not uncommon. 

Deeper and, So, Dryer 
As the mines are mostly dry, the air velocities for 

human cooling assume less importance than under wet 
conditions, for then the conditions in the stopes would 
become unbearable. For this reason, drilling is done dry 
in deeper levels- no water is used for any operation. 
The Kolar mining people are fully convinced that heat
flow from rock is less under dry as compared with wet 
conditions. 

The casual questioning visitor is taken into a place 
wetted as a result of a water fissure, where the wet bulb 
registered 113°F., and the dry bulb ll6°F., with a natural 
rock temperature of approximately 125°F. Air adjoining 
a similar but dry place is then visited, where the wet 
bulb reads 83°F., and the dry bulb ll4°F. This, by 
contrast seems comfortable. It should be noted that it is 
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not only the dryness that makes work at Kolar possible 
in such high rock temperature zones, but also the fact 
that the downcast shaft is always close to the nearly 
vertical vein and the compactness of the mines, with 
stopping area almost always within a distance of 1000 ft. 
from the downcast (vertical ventilation shaft) shaft. The 
increase in depth demands more air circulation. Ventila
tion costs increase with depth, so that concentration of 
mining becomes more necessary as the distance from the 
downcast shafts increase. 

Humidity A Hects Output 
Working efficiency becomes impaired under conditions 

of high temperature and humidity. It is obvious that a 
knowledge of the relationship between environmental 
conditions and output is of fundamental importance in 
the successful prosecution of mining at depth. 

Before the installation of a cooling plant at Kolar, 
conditions were very severe. Dry bulb readings of ll7°F. 
and wet bulb of 91 °F. were not uncommon in deeper 
zones. Almost no work could be performed except for 
relatively short working spells interspersed with periods 
of "cooling off" in more comfortable zones. In the worst 
ventilated ends and stopes, wet bulb temperatures ap
proached 97°F. Many cases of heat exhaustion (approxi
mately 250 hospital cases per annum on the average) 
resulted. 

It is this exhaustion that causes drops in production. 
At Kolar, 80j ll0°F. is regarded as a good working con
dition; 85.5j ll5°F. as the limit of efficient work. Produc
tion rapidly falls off when the dry bulb exceeds 120°F. 
and becomes almost impossible when it goes beyond 
130°F. The worst condition observed was 97°F. wet bulb 
and 123°F. dry bulb. . 

If 85.5j ll5°F. is taken as the limit for efficient work, 
taking the case of the South African mines, it would 
seem doubtful whether they could mine in rock tempera
ture zones of 125°F. found at 12,000 ft. Wet conditions 
may upset the maintenance of thermal balance within the 
body, resulting in heat stroke. 

Furthermore, to obtain a condition of 85.5j ll5°F. re
quires very dry airways as the air humidity is then only 
30 per cent. The maximum possible mining depth will be 
greater near to the downcast shaft system than elsewhere. 
Variations will depend upon the distances from the 
downcast system, the dryness of the intake airways, the 
system of mining and many other factors. 

Mining at depth could be achieved by increasing dry
ness, concentrating mining in order to keep the exposed 
rock surface area as small as possible, and planning 
mining in order to be able to circulate the required 
amount of air for the minimum costs. 

Economics rather than technical considerations are 
likely to set the limit to ultimate mining depth. • 

ABOUT THE AUTHOR 
Rashid K. Irani (R.K. to most everybody), plans to 

receive his master's degree in mineral engineering 
here at ' the end of this quarter. 

A native of India, he is a graduate of the University 
of Bombay. He has been in Minnesota two years and 
plans to remain in this country for the next two years 
after receiving his degree in December. 
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Given a room 20 feet long, 15 feet wide and 
1 0 feet high, what is the shortest distance an 
ant will have to go, crawling from one of 
the lower corners of the room to the opposite 
upper corner?* 
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Ingenuity is a key factor at Wisconsin Electric Power Company in providing prac
tical solutions to design and development problems. Here finding the shortest distance 
between two points may be only part of a problem. Engineers are expected to find 
the best way to do a specific job, and in an economically practical way. One result 
of this policy has been the Company's record of "firsts" among electric utilities. An
other has been that its young engineers are able to develop in a receptive environ
ment with suitable material rewards. 

We have openings for college graduates who are willing to apply ingenuity in 
many fields of engineering - electrical, mechanical, chemical, statistical, research, sales, 
administrative. We invite your inquiry. 

*If you believe" you have the right answer, jot your solution on a 
post card and mail it to us. Replies with the correct solution 
will receive an electrical test light. We will also send the correct 
solution on request. Mail to D. C. Cowie, Employment and 
Placement Division, 231 W. Michigan St., Milwaukee l, Wis. 

·-----------------------------------------------

WISCONSIN 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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Build with the carefree beauty of stainless steel 

l ~l 
Handsome appliances and gleaming counter tops that stay 
bright and are so easy to wipe clean ... even the kitchen sink be
comes a thing of beauty when it is made of shining stainless steel 
-the useful metal that was developed after years of research. 

Whether you're building or remodeling, stainless steel gives 
a lifetime of value ... saves many dollars in upkeep. You can 
now have gutters and downspouts that are almost indestructible 
because they won't rust or rot. And the strength of stainless 
makes possible door and window screening so fine you hardly 
know it's there. 

The secret of stainless steel lies in chromium-one of many 
indispensable alloying metals developed by Union Carbide. ;!'hey 
are typical of the hundreds of basic materials created through 

L research by the people of Union Carbide in metals, as well as 
........._ __ ___,...~ carbons, chemicals, gases, plastics and nuclear energy. 

See the "Atomic EMrgy in Action" Exhibit at the IU!W Union Carbide Building in New York 

MINNESOTA TECHNOLOG 

FREE: Find out how stainless steel 
enhances the value of your home. 
Write for "Carefree Living with 
Stainless Steel" Booklet T-60. 
Union Carbide Corporation, 
270ParkAvenue,New York17, 
N.Y. In Canada, Union Carbide 
Canada Limited, Toronto. 

. •. a hand 
in things to come 
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Blow for More Go! 
By NORTON G. PERMUTH, ME-Business, '64 

I f the title of this article sounds like a misplaced TV 
commercial, let us initially point out that there is one 

big difference- it is literally true. 
In addition to the increase in maximum delivered 

horsepower, the supercharged engine also offers con
siderably greater power at lower engine speeds than any 
super-tuned but unsupercharged engine. It is frequently 
found that improving the breathing, without resorting 
to supercharging, results in a considerable loss of low 
speed flexibility. With supercharging this disadvantage is 
not experienced; in fact, flexibility and low-speed pulling 
are invariably improved. Any mixture distribution 
inequalities between one cylinder and another are 
overcome by the supercharger and the mixing of the fuel 
and air considerably assisted. 

Normal atmospheric air exerts a pressure of approxi
mately 14.7 lbs. per sq. in. at sea level. At full throttle, 
the pressure in the induction pipe of the average car 
seldom exceeds 14 lbs. per sq. in. (in other words, a 
vacuum gage coupled to the induction pipe would read 
0.7 lbs. per sq. in. vacuum). With a boost of 5 lbs. per 
sq. in., the induction pipe pressure rises to 19.7 lbs. per 
sq. in. and the volume of moisture drawn into the engine 
at each revolution will be increased by some 40%. This 
would give a 40% increase in engine power were it not 
for the power absorbed in driving the supercharger, 
(25% of the power gained) leaving a profitable net 
increase of 30% in the power delevoped by the engine. 

What then are the disadvantages? The fact that the 
engine power output is increased means that the amount 
of heat rejected by the engine will also be increased. 
If the cooling system does not have sufficient excess 
capacity or is clogged and dirty, use of the available 
power will result in overheating and subsequent engine 
damage. With new found power, a car may be con
sistently driven at higher speeds, and may even develop 
sufficient power for the safe r.p.m. limit to be readily 
exceeded in top gear. For this reason it is generally 
desirable to fit a lower numerical rear axle ratio at the 
same time the supercharger kit is added. 

The fitting of a supercharger will not materially affect 
a car's fuel consumption for a given performance. If 

advantage is taken of the extra flexibility to make 
increased use of high gear, an improvement may result. 
However, the operative phase here is undoubtedly "for 
a given performance" as the supercharged car is almost 
invariably used to the limit of its improved performance 
and the fuel consumption suffers accordingly. 

There are basically three different forms of super
chargers currently being produced. Fig. 1 is a centri
fugal supercharger which is really nothing more than a 
very efficient fan. An "impeller" with a number of radial 
blades on one side rotates in a casing. Air enters at the 

INLET 
I 

FIG. I 
OUTLET -

VANE 

FIG.2 

Figs. 1, 2 - McCulloch and Shorrock superchargers. 

impeller hub near the center and is collected by the 
blades in a whirling motion. Centrifugal force moves 
the air outwards to the outer tips of the blades where 
it is ejected into the outlet duct at very high velocity. 
This velocity in fact, builds up the pressure which is 
generated in the induction manifold. 

Figures 2 and 3 illustrate rotating vane superchargers 
consisting essentially of a rotating drum mounted eccen
trically in a circular casing. Four or more blades extend 
through slots in the drum and sweep the inside of the 
casing thereby moving the air from the inlet to the 

Superchargers Promise New Engine Power, 
Increased Performance for Your Car. 
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outlet ports. In so moving, the air is compressed within 
the supercharger casing and, prior to discharge, into the 
induction manifold. 

Figure 4 shows a Roots type supercharger consisting 
of two interlocking rotors having two or three lobes 
revolving in an oval casing. The rotors are geared 
together and are so manufactured as to maintain clear· 
ances of .003" to .007'' between the rotors and between 
the rotors and the casing. Air is scooped in at the inlet 
port on one side of the supercharger, carried round by 
the rotating rotors, and discharged into the outlet port 
on the opposite side. There is no compression of air 
within the supercharger, all compression being due to 
the supercharger pumping a larger volume of air than 
would normally be aspirated by the engine and the 
compression taking place in the induction pipe. 

How then to choose between the three types? The 
amount of boost pressure throughout the speed range 
on a hypothetical engine "blown" to low pressures by 
each of these shows that they are not too efficient at 
low speeds. One type that is efficient at these pressures is 
the McCulloch centrifugal supercharger which incorpo
rates a variable speed drive controlled by boost pressure. 

INLET 

FIG. 3 

INLET 

FIG. 4 

Figs. 3, 4- Judson and Roots superchargers. 

This drive enables the initial pressure to be fairly rapid 
with the blower in high gear, then to maintain the pres
sure constant at a predetermined level by progressively 
lowering the gear ratio. 

• The McCulloch supercharger undoubtedly gives 
a very satisfactory "boost curve" for general use but 
the variable speed drive must be carefully tailored 
to the particular engine to which the blower is to 
be fitted. For this reason, its use is only recom
mended when fitted exactly to its manufacturer's 
instructions. 

ABOUT THE AUTHOR 
Hot rods, cartoons, and photos "(in that order)" are 

the main interests of Norton Permuth, a junior from 
Saint Paul. Nort (what his friends call him), spends 
many of his spare hours tinkering with hot rods and 
drawing cartoons for the Technolog. He is also dis
tribution manager of the mgaazine. 

A ~ombination mechanical engineering-business 
student, Nort plans a career in automotive technical 
sales. 
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" ... considerably greater power .. . " 

• In the Sharrock design, the vanes are propelled 
around the casing by the rotating drum, but are 
carried in frames rotating on ball trunnion bearings. 
The clearance between the vanes and the casing is 
thus predetermined and although there is a light 
rubbing where the vanes pass through the slots in 
the drum, there is theoretically no contact between 
the vanes and the casing. 
• The Judson design incorporates its vanes held 
in contact with the casing by centrifugal force. The 
vanes are however restrained in an angular setting 
relative to the rotating drum and the rubbing speed 
of the vanes moving in and out of the slots in the 
drum is sufficiently low that friction is not excessive. 
By virtue of the internal compression of the mixture, 
the overall efficiency of this type of supercharger is 
quite high and it can be used to supercharge engines 
up to 28 lbs. psi. 'boost"- as in the case of the 
supercharged MG record cars. 
• Roots type superchargers are the least efficient 
and can only pump some 15 psi. in a single stage 
form. However, they are probably the most reliable 
mechanically and only require "splash" lubrication 
of the rotor driving gears; thus causing no contam
ination of the mixture of internal component oil. 
Having decided to fit a supercharger, what other items 

will require attention? If the car has seen considerable 
service, it is advisable to flush the cooling system and 
carry out a top overhaul removing combustion chamber 
deposits and reseat the valves. It is also advisable to 
use a compression ratio of no higher than 8 to 1 and 
preferably 7 to 1. The makers instructions relative to 
ignition advance requirements and possible changes 
should be carefully observed since the modification of 
distributor advance curves involves changes to the 
springs and weights of the centrifugally actuated mech
anism. This is work that can only be done at good auto
electric supply houses having the necessary equipment 
to perform accurate work. 

A final item which will require attention is the spark 
plugs. Again, the kit manufacturers will usually specify 
a suitable plug, but as a rough guide, a plug some two 
stages "colder" than those used in the normally aspirated 
engine will be required. 

Next time you are out on the highway and that old 
bus of yours just doesn't have it, try Blow for more Go. • 
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When Mamma Liebnetz heard the news she lapsed 
into a state of shock in the worn, over stuffed chair 

in her two-room flat. Stars in her eyes, she stared at the 
ceiling muttering, "My boy's goin' roun' an' roun' an' 
roun' . . . an' roun' . . ." 

And indeed, her boy was going around and around 
for, at the same precise moment his mamma lapsed into 
her state of shock, Andrew Liebnetz, lieutenant, USAF, 
was beginning his second revolution of the earth, 570 
miles above the sun-dazzled water of the Sea of Japan. 
America's first orbital astronaut was "UP THERE." 

In their momentary rejoicing, the people of the country 
paid little heed the credit due a small group of men 
who's months of planning and preparation stood behind 
the day's success. Huddled around the control panel of 
CP-1 (Command Post number one), they chewed their 
black cigars harder than usual, eyes glued to the TV 
screens, ears listening to the words of America's first 
spaceman. 

" ... and all is AOK. I see passing below me, the snows 
of the Antarctic. Looks warm from here. Just passed over 
the Aleutians. We've done a good job down there. The 
natives built huge bonfires as I went over. It's that kind 
of thing that chokes me up. I . . ." 

A portly man, sweat running down his livid cheeks, 
reached for his handkerchief. "When does Phase One 
of our part go into action?" he asked of nobody. "Next 
time, I stick to regular advertising. No more of this 
business." 

The little fellow sitting at the end of the console 
adjusted his tie and smiled apologetically. His suit coat 
(Brooks Brothers) was still on and his face looked cool. 
"I believe, gentlemen, we should be hearing the first 
commercial in a matter of minutes." He flicked a speck 
of rocket fuel from his neatly pleated trousers. 

As it was, it was ten minutes before they again heard 
the voice of Capt. Liebnetz. (The Air Force had promoted 
him seconds before). 

His every word was being broadcast live to the peoples 
of the world sitting about their radios and TVs. "I just 
passed over New York City. It's beautiful. I can see the 
lights of the Battery, the docks, and the Coca Cola 
plant on the Sound. That reminds me, I'm thirsty." 

Millions of listeners heard the captain pause momen
tarily as he tinkered with his equipment. A loud hissing 
carried over the radio waves. The hearts of millions 
leapt again to their throats. "Don't be alarmed folks," 
the voice was warmly reassuring as he came back on 
the air. "That noise you hear is me opening a Coke 
bottle. A man gets thirsty up here." 

The audience . now plainly identified the sound of a 
'second bottle being opened. Millions rushed to their 
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What happens when those boys 
from Madison Avenue get their 
fingers into man's space effort? 
Possibly, they'll spawn the Man 
in the Gray Flannel Space Suit. 

refrigerators in kitchens all over the western hemisphere. 
"Signing off for now," came the vague voice over. the 
ether waves. "Everything AOK ... " The group of men 
huddled about the TV console in CP-1 smiled nervously. 
"Well, that's phase one, Harry," said the little fellow 
in the immaculate suit. They all smiled at each other. 
Harry frowned. 

An hour and 35 minutes later, the rider in "Fecundity 
Nine"- the name dubbed to the tight-fitting space 
capsule -again made himself heard throughout the 
world. 

"I can't tell you how beautiful it is up here. I'm 
looking down on the Midwest. I can see a little blotch 
that must be Sioux City and over to the west I can see 
Omaha, .. . and there's Minneapolis. That's where they 
make Burma Shave you know." 

There again was a pause and Liebnetz' s voice crackled 
back. "A few minutes ago, I took my first shave in space. 
Yessir! Nothing to it with this new Burma Foam. Left 
me smooth and rarin' to go another 13 rounds. You 
know," his voice seemed to visibly twinkle, "I miss those 
Burma Shave signs up here." He signed off with his 
now-familiar "AOK" and a chuckle. 

Back at the console, CP-1 on the Cape, Harry grinned 
lightly for the first time. "It might work," he said warily. 
"What's next hour?" 

"According to schedule, it's the Anheuser-Busch shot. 
-Budweiser, I think," said the little fellow in the Brooks 
Brothers'. "And then after that, the Colgate account, 
the Maidenform insert, the Diner's Club piece and the 
Ford Motors commercial." 

The men around the console smiled to themselves 
and to each other. "Yes, gentlemen, it's a big day for 
BVD & 0. Our advertising is no lqnger earthbound." 

Out on the Cape and in recovery ships along the 
Atlantic firing range reporters of LIFE were gathering 
their background material for their exclusive interview 
with Capt. Liebnetz. 

In the Pentagon, military men slapped each other on 
the back, the Army talked again to the Marines, the 
Air Force shook hands with the Navy. 

At the UN, the delegate from Russia warmly clasped 
hands with America's representative, welcoming him to 
space. In his other hand he held a half-empty bottle of 
Coca Cola. 

In millions of homes all around the world, citizens dug 
deep into their refrigerators, scurried busily through the 
corner supermarkets, looked to the skies with a smile. 

And somewhere, in a third-floor cold water flat, a 
rotund little woman stared dreamily at the . ceiling, her 
eyes filled with stars. ". . . and roun' an' roun' . an' 
roun' .. . an' roun' . .. an' ... " DK 
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"What careers are open to me at Allied Chemical P" 
Engineers and chemists on your campus often ask our inter
viewers this question. It's a question with a wide variety of 
answers. Allied Chemical makes over 3,000 different prod
ucts: industrial , agricultural and fine chemicals ... plastics 
and fibers ... halogen compounds and petrochemicals. 

This tremendous diversity of product offers you . fine career 
opportunities and interesting assignments in dozens of dif
ferent areas. For example 

••• in Research and Development, you might be doing re
search in systems for making chemical building blocks. 

••• in Process and Plant Design, you might be planning a pilot 
plant evaluation of a new cooling process which promises to 
permit higher operating temperatures and increased capacity. 

••• in Production and Maintenance, you might be supervis· 
ing a production unit in one of Allied 's important plants. 

••. in Sales and Technical Service, you might be demonstrat
ing the advantages of one of Allied's products to a customer. 

The best way to find out about careers at Allied is to talk with 
our interviewer when he next visits your campus. Your place
ment office can give you the date and supply you with a copy of 
"Your Future in Allied Chemical." 
All qualified applicants receive 
consideration for employment 
without regard to race, creed, 
color or national origin. Allied 
Chemical Corp., Dept. 112-R3, 
61 Broadway, New York 6, N. Y. 

~ied 
, ~emical 

BASIC TO AMERICA'S PROGRESS 

DIVISIONS: BARRETT · GENERAL CHEMICAL· INTERNATIONAL· NATIONAL ANILINE • NITROGEN • PLASTICS· SEMET·SOLVAY • SOLVAY PROCESS. 
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The Technolog Spotlights . • • 

VWHAT'S -

NEW in Engineering 
Edited by 
ROBERT L. KASTER, EE, '61 

Supersensitive Electronic "Sniffer" Goes to Work 
Our sense of smell is sensitive enough to detect cer

tain odors in concentrations as little as one part in a 
million parts of air. 

But scientists at the Westinghouse research labora
tories have developed an electronic "sniffer" that is 
even more sensitiv.e and much more accurate. It not 
only detects, but exactly measures, concentrations of 
gases as low as one part in 10 million parts of air. 

In contrast to the human sense mechanism, odor has 
nothing to do with its operation. Called an electronega
tive gas detector (EGAD), the new instrument was 
developed primarily to detect and measure the concen-. . 
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tion of sulfur hexafluoride (SF 6). 

This gas is an inert, odorless, colorless, nonconductor 
of electricity. It is sealed under pressure inside high
voltage electrical apparatus, where it provides electriCal 
insulation or is used to quench electric arcs. One use 
of the sniffer is to locate minute leaks through which 
the SF s gas might escape. It also measures the trace 
amounts of any leakage. -.. 

The instrument can detect a leak so small that the 
escaping gas, in an entire year, would fill only a cigarette 
package. 

Bigger, Better Beer Barrels by Benson 
A newly designed stainless steel beer barrel has made 

its way to the market and is expanding the use of the 
shiny metal in this age-old custom of carrying beer in 
barrels. 

The Benson Manufacturing Company of Kansas City, 
Missouri, old line manufacturers of metal barrels, intro
duced the stainless steel barrel with the new design. 
Allegheny Ludlum Steel Corporation supplied the stain
less steel. 

Engineers believe the new design has a number of 
advantages over the barrels in use today. The newly 
designed barrel is slightly elliptical in shape. Expanded 
rolling rings, which resist impact and distribute shock 
throughout the barrel, are a distinctive feature of the 
15-lh-gallon barrel. These ri~gs are two inches in width. 

In a special test the barrel was filled with liquid- a 
total of 158 pounds - and dropped from a height of 12 
feet to a concrete Hoar. There was 1895 pounds of impact 
on the barrel. In the test, the barrel showed no fracture 
and no leakage. 

After the barrel is completed, it can expect a life of 
more than 25 years in carrying about 1620 gallons of 
what the thirsty man calls a cool, tangy, satisfying drink 
to market. 
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A pilot plant to demonstrate a new freezing process for 
converting sea water to fresh water has been placed in 
check-out operation near Oxnard, Calif., by Rocketdyne, 
a division of North American Aviation, Inc. 

The freezing process to be demonstrated by the plant 
eliminates conventional heat exchangers in all principal 
sections of the freezing cycle. In the process, incoming 
sea water first is cooled, then frozen to form crystals of 
fresh water. The fresh water crystals are then separated 

Jet Powered Electric Generator 
The nation's first J-75 jet engine-powered electrical 

generator- using natural gas as a fuel- will be installed 
by the Delaware Power and Light Company to serve 
electrical consumers in the Wilmington area. 

A modified Pratt and Whitney Aircraft J-75 engine 
(the same power plant used to power globe-circling 
modern commercial jet transports and military aircraft) 
will be harnessed to a generator. The complete power 
package, which is fully automated, will be housed in a 
small sound-proof structure and will provide the Wil
mington area with the additional electrical energy needed 
during "peak load" hours when consumers make extra 
demands on the power supply. 

The generating unit, designed by the aircraft company 
,in East Hartford, Conn., will produ_ce 13,500 kilowatts. 
It is expected to be operational by late 1962. 

An aircraft type gas turbine engine offers several 
advantages over conventional power producing units. 
Lower installation and maintenance costs, more adapt
ability and shorter overhaul time to name a few. If 
necessary, the jet engine could be replaced within six 
hours, compared to several weeks of shutdown time now 
required for replacement of conventional powerplants. 

The thrust of the jet engine which ordinarily pushes 
an aircraft through the sky will ram against the blades 
of a free turbine which in turn is linked directly to the 
generator to produce electricity. 

Another Satelloon 
Two Thor booster rockets are being modified at the 

Douglas Aircraft Company's Santa Monica facility for 
testing huge, rigidized Echo-type communications spheres 
in outer space. 

The project, under direction of the National Aero-
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from brine surrounding them, washed, and melted to 
obtain water for domestic and industrial uses. 

The ptlot plant was designed as a development tool 
to gather engineering data and operating experience ap
plicable to large-scale saline water conversion plants. It 
was built as part of a program by North American Avia
tion, expected to reach $1 million in cost, for research 
and development in the saline water conversion field. 

nautics and Space Administration's Goddard Space Flight 
Center in Greenbelt, Md., will test separation and infla
tion of two of the 135-foot spheres 800 miles above the 
earth. Douglas was selected by NASA as vehicle con
tractor for the project. 

Scheduled for launch from Cape Canaveral late this 
year and early next year, the spheres will be propelled 
into near-ballistic trajectories by the Thors but will not 
go into orbit. The tests will be similar to the "shot-put" 
tests of the 100-foot Echo satellite conducted at NASA's 
Wallops Island Station last year. 

NASA has authorized Douglas to proceed with the pro
curement, fabrication, testing and assembly required for 
modification of the Thor launch vehicles and for installa
tion of equipment to monitor the space-craft tests. 

A contract covering this phase of the project is under 
negotiation. Expected to exceed Ph-million dollars, it is a 
follow-on to a $38,000 contract under which Douglas 
performed earlier vehicle design and test studies. 

Following the Cape Canaveral tests, NASA plans call 
for launch of a rigidized communications sphere into a 
circular orbit from the Pacific Missile Range. 

Scanner to Replace Gyroscope 
An infrared horizon scanner to be used to detect pitch

and-roll in guided missiles is being developed by the 
NMC Laboratory Directorate at Point Mugu, California. 

The new device when perfected will replace the more 
expensive and heavier vertical gyroscope now in use. 
The horizon scanner is designed to maintain altitude 
reference and vehicle stability by "seeing" infrared light 
emitted from the horizon and feeding flight behavior in
formation to an auto-pilot. 

The horizon scanner has been built into a modified 
camera pod and is tested under simulated flight condi
tions while attached to the wing of an airplane. 
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EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&W A development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by -current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-elecf!ir: _conversions ... hyper- . .,,.:_ . 
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL • AERO
NAUTICAL • ELECTRICAL • CHEMICAL and NUCLEAR ENGINEERING 
II PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHE
MATICS • ENGINEERING 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. R. P. Azinger, 
Engineerirlg Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florjda 
~~~ .;. ;.. . , .. ·~·,.. .~ . ... ~ .'·-r. ... 

~---All qualified applicants will receive consideration for employment without 'regard to race, creed, color 
or national origin. 
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IE Head Still Finds Time to Teach .. Out of Choice 

"My first assumption is that a student is an important 
person," says Prof. Gayle McElrath, Head of the Indus
trial Engineering (IE) division of the Mechanical Engi
neering department. Although administrative duties 
dominate his time, McElrath enjoys teaching so much he 
tries to teach at least two classes a quarter. 

McElrath believes a student must become interested in 
and enjoy the material presented by the instructor to 
really benefit from a course. 

After receiving his Masters degree in mathematics here 
at Minnesota, McElrath taught in that department for ten 
years before transferring to the IE division. 

During the summer, his time is divided between guest 
lecturing at industrial short courses and doing consulting 
work in industry and government. 

McElrath has also co-authored "Introduction to Proba
bility and Statistics," the present text book for ITM 90. 

edited by 

JOHN E. REHFELD, Ch E '62 

Closed Circuit TV Expands Blatherwick's Audiences 
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Tune in channel X any weekday afternoon and you're 
apt to see Dr. Allan Blatherwick starring in his own pro
duction of "Deformable Body Mechanics." Although his 
Nielsen rating may be low, Dr. Blatherwick has been a 
leader in the use of classroom television in the Institute 
of Technology. 

After spending 10 years as an officer in the Army Corps 
of Engineers, he came to Minnesota and received his 
PhD in Mechanics & Materials in 1955. A few years later 
Dr. Blatherwick found himself in the predicament of 
teaching two separate sections of the same course. Rather 
than repeat himself, he tried teaching the two sections 
at the same time, but in two separate and smaller class
rooms by the means of closed circuit TV. This 'experi
ment' and others to follow were so successful that the 
M & M department teaches many of their large courses 
by this method. 

Although he has been spending more time developing 
teaching methods, Dr. Blatherwick continually tries to re
main active in his field of research - strength of mate
rials. A man must be up to date with developments in his 
field to be a consistently good teacher, he says. 
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WHO is at work on a satellite system for global telephone and TV transmission? 

WHO provides the communications channels for America's missile defenses? 

WHO is girdling the globe with communications for America's first man into space? 

WHO tapped the sun for electric power by inventing the Solar Battery? 

WHO used the moon for two-way conversations across the country? 

WHO guided Tiros and Echo into accurate orbit? 

WHO made your pocket radio possible by inventing the Transistor? 

WHO maintains the world's largest, finest industrial research facilities? 

WHO supplies the most and the best telephone service in the world? 

WHO has the UNIVERSAL communications organization? 

THERE'S ONLY ONE ANSWER TO ALL TEN QUESTIONS 

BELL TELEPI-IOIVE SYSTE/111 
Pioneering in outer space to improve communications on earth 
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Paul Farbanish (B.S. E. E., Lehigh '58) is a development en
gineer who had design responsibilities ror IBM solid state 
1401 computer system. 

HE'S MAPPING NEW WAYS TO BEAT 
TRAFFIC JAMS IN LOGICAL SYSTEMS 
A computer system must be versatile. The IBM 1401 sys
tem, for instance, might go to work in a radiation lab, a 
stockbrokerage office, an air operations center, a refinery, 
or any one of a hundred other places. Demands upon the 
individual units of the system will vary widely. 

Paul Farbanish analyzed the loads placed on the system by 
different applications. One of his assignments was to de
sign new and alternate ways for data to move from unit to 
unit with the greatest speed and reliabil ity. 

Like many an engineer at IBM, his responsibility ranges 
over a wide technical field . To do his job he became familiar 
with many challenging areas of electronics. Vlithin the 
1401 system alone he dealt with circuits , data flow control , 
input-output, storage, etc. · 

If a young engineer wants to move rapidly into the most 
advanced areas of electronics, he would do well to consider 
IBM. In the fast-expanding world of data systems and its 
many peripheral fields, a man is given all the responsibility 
he is able to handle. New ideas and new ways of doing 
things are not only welcome but actively encouraged. 

The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many chal
lenging jobs that are open at IBM-whether in development, 
research , manufacturing, or programming. Your placement 
office will make an appointment for you. All qualified appl i
cants will be considered for employment without regard to 
race, creed , color or national origin. Or you may write, out
lining your background and interests, to: 

Manager of Technical Employment IBM 
IBM Corporation, Dept. 891 
590 Madison Avenue 
New York 22, New York 

® 

You naturally have a better chance to grow with & growth company. 



SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER 

Getting back to the books after sum
mer vacation is hard for most everyone. 
We at Kappa Eta Kappa have tried to 
relieve the pain by integrating studying 

••• •••• into the social life. This could be a mis-
.. leading statement for we actually had 

a football party after the Missouri game which helped 
ease the pressure of the first week of school. Home
coming has always been a traditionally gala affair. We 
know the alumni found no exception this year. 

At the first Monday night social gathering, 18 guest 
EE'S and the active chapter heard Prof. P. A. Cartwright 
speak on "Job Opportunities for EE's". Prof. Cartwright 
is the Placement Director for LT. and also an alumnus 
of the fraternity. At our succeeding Monday meeting, 
Gordy Christensen showed skiing films on the "Art of 
Breaking Collar Bones." KHK had a good turnout at the 
quarterly pledging banquet which was held Oct. 16 
at the Edgewater Inn. 

We would like to express a cordial invitation to any 
and all EE's to stop in for a cup of coffee at the "house" 
901 Washington Avenue S.E., just a block East of Oak 
St. Remember the stag of last year? Watch for bigger 
and better events at the beginning of winter quarter. 

Sigma Alpha Sigma began the new 
school season with a smoker for actives, 
alumni, and pledges. The smoker was 
held at Coffman Memorial Union on 
September 27, and the focal point was a 
lecture and film on computers. The show 

was supplied through the courtesy of the Remington 
Rand Corporation. New pledges this quarter are- Harry 
Gilbert, Harvey Rothman, Mike Froman, Mike Frisch, 
Bruce Lazarus, Jerry Bukman, Steve Katz, Merrill Gold
berg, Chuck Schochet, and Marty Grodin. • 

Alpha Chi Sigma is a professional fra
ternity which offers membership to those 
men majoring in chemistry, chemical 
engineering, metallurgy, and other fields 
closely allied with chemistry. The fra
ternity was founded in 1902 and since 

then has grown to over fifty active chapters throughout 
the United States. 

Business conducted at its weekly meetings includes 
such things as planning of a Monte Carlo party and ways 
of stockpiling rubber stoppers, miscellaneous glassware, 
and other equipment for its members in chemistry labora
tory. Some of the speakers at meetings held this year 
were faculty members, hockey coach John Mariucci, and 
a broker who gave information on how to invest in 
stocks and bonds. 

Alpha Chi Sigma holds three or four organized social 
parties per quarter; for the· months of December
January the members will enjoy a stag banquet, an after 
finals party, skating party, and a theater party. 
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The American Institute of Physics 
held its first meeting of the year on 
October 3, 1961. The speaker for the 
evening was Dr. James H. Werntz, 
experimental physicist at the University. 
His topic, "What is Physics?", was 

designed to give freshmen in particular, a deeper in
sight into their field of study. The next speaker in our 
introductory series was Dr. E. L. Hill, theoretical physi
cist, who spoke on "The Role of Mathematics in Physics." 

We wish to extend an invitation to all IT students 
with either a physics major or minor to join our organ
ization and attend our bi-weekly meetings. Further 
information on membership may be received by coming 
to our office in room 200, TNCE. 

Theta Tau men started this year off 
with a special emphasis on being active 
in IT affairs. Several of our actives are 
members of the Tech Commission, 

"'-..... _# various professional societies on campus, 
....., Technolog staff, and various other activ-

ties. (This is one way we can do our share to make IT 
better.) 

Our annual Alumni-Founder's Day Banquet was held 
October 15 and provided our newer members, Pete 
Rausch - CE '64, Bill Gollwitzer - EE '65, Ken Kramer 
- EE '65, Jim McLarville- ChE '64, and Dave Ried
Phys '62, with an opportunity to talk with some of our lo
cal alumni and find out some of the many benefits our 
alumni gained from being active in Theta Tau. 

Rog Schultz, a Theta Tau alum now with Mobil Oil, 
brought Mr. Stu Taber, chief engineer for Mobil Oil, 
over to show us some films of the 1961 Indianapolis 500 
and answer questions from the actives and rushees at 
one of our weekly Monday night smokers for new mem
bers on October 9. 

Socially, we have planned a few informal exchanges 
with some of the better known sororities on campus 
after our Monday night smokers. Also, for our mid
quarter study break we had our big Homecoming cos
tume party at the house after the game. 

Animated ... was the latest meeting 
~ of the Minnesota chapter of the Society 

AX of Graduating Engineers. The highlight 
~ of our meeting of September 31 was the 
~ Honorable Mayor of Nicols- Mr. L. E. 

Haeg. Mayor Haeg delivered his talk 
standing atop the new stainless steel beer keg manu
factured by Allegheny Ludlum Steel Corporation. He 
spoke on professionalism in politics. Also covered, dur
ing a question and answer session, was the annexation 
of the Black Dog Power House in Burnsville by Bloom
ington. We are of the impression that this matter will 
reach the Supreme Quart. 

During the leisure hour that followed we were threat-

NOVEMBER, 1961 



ened with expulsion trom our chapter house - The Large 
Decade. It seems the near riot caused by the imported 
female entertainment brought the ultimatum from the 
management. The meeting was concluded with the unan
imous approval of Mayor Haeg as the commissioner of 
SGE's Wild Life. Four leather-medal holder, Haeg 
received this appointment because of his contributions 
to the riot. 

Tabled until the next meeting were proposed· plans 
of SGE to retain E-Day's coveted award- the Non
Participation trophy. 

Pi Tau Sigma held its first meeting 
of the year on Thursday, Oct. 5, in the 
Mechanical Engineering Building. Com
mittees for membership, testing of initi
ates, and social functions were set up, 
and a calendar of events for the coming 

year was approved. This year's program calls for social 
get-togethers, an instructor rating survey, and, of course, 
the selection and initiation of new members. 

Pi Tau Sigma l.s scrutinizing the ranks of the Mechani
cal and Industrial Engineering classes for exceptional 
fourth and fifth year men. Candidates must, by their 
academic or practical achievement, show a real interest 
and ability in Mechanical or Industrial Engineering. Do 
you meet these requirements? Several new men will be 
honored at our initiation banquet on November 29th; 
maybe you will be one of them! 

The American Society of Mechanical 
Engineers got off to a great start this 
fall with· a free coffee and doughnut 
special on October 4th. A goodly num
ber of M.E.'s paid their memberships 
which made the treasurer joyous beyond 

bounds (infinity plus). 

Two weeks later, on October 18th, Professor James J. 
"Drive the Car Away" Ryan spoke at our monthly meet
ing on the E. I. T. Exam (Engineer In Training). For 
those dullards who had never heard of this, his talk was 
very educational. It cleared up points for the enlightened. 

Our October field trip was a visit to the nuclear-power 
plant at Elk River, Minnesota. Alas! Our field trip com
mittee erred and broke all A.S.M.E. traditions by not 
obtaining free samples. 

How could a trip like that be topped? We don't know, 
but our trip on November 30th to Twin City Die 
Castings Company should be even bigger. 

"Techniques of Employment Interviewing," the subject 
of our meeting Wednesday, November 15th, is currently 
important to all graduating seniors and those underclass
men who are interested in the work-study program. For 
that matter, anyone who has to eventually apply for a 
job should come. Everybody else might just as well stay 
home, or ... come to have coffee and doughnuts. 

Our arbitrator, liaison, and advisor is Mr. O-D-D-Dar
rell F-F-F-F-F-Frohrib (shock and vibration expert). By 
the way, our "Big Honchos" for this year are: president, 
Dale Bartley; vice-president, Dale Smith; secretary, Bob 
Buchmeier; and treasurer, Jonathan Winters. (How did 
a nut like that get in there?) 
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After a concentrated effort at cleaning 
up the house during the first week before 
school, and the mass confusion of regis
tration and the first days of class, Tri
angle is back at it again. Our new officers 

._ _ _...__. this year are: Jack Welsh, president; 
Tony Appleget, vice president; Gerry Riach, treasurer; 
and Bob Noreen, secretary. With these people as our 
leaders we are off to another big year for our small 
group. After last spring's hectic time, we're right back 
in things with a fine (?) intramural football team. (This 
seems to be more than the combined effort of three of 
our "cousin" organizations!). We may not win all of our 
games, but we will certainly have a good time. 

This quarter we are trying something new- the 
pledges are so energetic and social minded they have 
requested the duties usually given to a social chairman. 
This at first seemed risky, leaving all your chances for 
fun this quarter in the hands of the pledges, but after 
hearing their long list of ideas for our three or four 
social functions our minds were put at ease. 

So, if you are at all interested in meeting a group 
of hard-working engineers like yourself, drop around 
sometime at 1227 S.E. 4th Street, we'd be glad to meet 
you. 

On October 6, the first meeting of the 
Student Chapter of AilE was held with 
a most rewarding number of participants. 
Plans for the coming year and a talk on 
operations research were the main 
topics. 

Brooks Naffziger spoke about his experience in the 
operations research field. The talk demonstrated acutely 
the value of the technical society in gaining an insight 
into actual operational problems. 

The picnic on October 12, 1961 was also a success 
in spite of a rainy finish. Games were played, food was 
eaten, and things were drunk (namely Doug Norman 
and Jim Reynolds). About 30 stalwarts took advantage 
of this opportunity to face the department staff on an 
equal footing (which got fairly precarious by 7:30). How
ever, speaking relationships were mended in time for 
the meeting on November 3. Those interested in joining 
should do so immediately. We're already starting to 
choose sides for the spring picnic. 

The officers of AlEE-IRE take this 
opportunity to welcome all new mem
bers into our organization. We hope that 
you will find your membership reward
ing as you strive for your goal as a 
professional engineer. 

The student branch of AlEE-IRE began its activities 
with a successful membership drive the second week of 
October. The organization has many interesting meetings 
planned for the coming months so be sure to watch for 
notices of coming events. 

The new officers for · the school year 1961-62 are, 
Chairman- Joe Corbett, Vice Chairman- Jim Frank, 
Treasurer- Herman Gollwitzer, IRE Secretary- Dick 
Thompson, AlEE secretary- Dave Witsoe. 

Students interested in joining AlEE-IRE should see 
any of the officers for details. 
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Whatever the special fire hazard, 
Grinnell has the right system to handle it 

The basic fire extinguishing agents are shown on the chart below with the most common applications 
cross-referenced by check marks. If a production process requires a specially designed system- the 
research and test facilities of the Grinnell Company are available in case of need. 

Extinguishing blanket of foam completely covers the floor 
of this aircraft hangar. 5,897 foam-water sprinklers protect 
property worth a b i II ion Air Force Defense dollars. 

Water spray, applied to outside storage of paints and sol· 
vents, cools to inhibit internal pressure build-up and dilutes 
to prevent flammable vapor-air mixtures from developing. 

SPECIAL FIRE HAZARD WATER FOAM CARBON DRY 
SPRAY DIOXIDE CHEMICAL 

___.AIRCRAFT HANGARS V' V' 
ALCOHOL STORAGE V' V' V' 
AMMUNITION LOADING V' 
AMMUNITION MAGAZINES V' 
ASPHALT IMPREGNATING V' 
BATIERY ROOMS V' 
CARBURETOR OVERHAUL SHOPS V' V' V' V' 
CLEANING PLANT EQUIPMENT V' V' V' V' 
DOWTHERM 

_.,.. 

DRYING OVENS V' V' "' ENGINE TEST CELLS V' V' 
ESCALATORS, STAIR WELLS V' 
EXPLOSIVES: MANUFACTURING, STORAGE V' 
FLAMMABLE LIQUIDS STORAGE V' V' 
FLAMMABLE SOLIDS STORAGE v 
FUEL OIL STORAGE V' v 
HANGAR DECKS v v 
HYDRAULIC OIL, LUBRICATING OIL v v 
HYDRO-TURBINE GENERATORS v v 
JET ENGINE TEST CELLS v v v 
LIGNITE STORAGE AND HANDLING v 
LIQUEFIED PETROLEUM GAS STORAGE v 
OIL QUENCHING BATH v v v V' 

~ PAINTS: MANUFACTURING, STORAGE v v v V' 
PAINT SPRAY BOOTHS v v V' 
PETROCHEMICAL STORAGE v v v 
PETROLEUM TESTING LABORATORIES V' v v 
PRINTING PRESSES v 
REACTOR AND FRACTIONATING TOWERS V' 
RECORD VAULTS v 
RUBBER MIXING AND HEAT TREATING v 
SHIPBOARD STORAGE v v 
SOLVENT CLEANING TANKS v v v 
SOLVENT THINNED COATINGS v v V' 
SWITCHGEAR ROOMS v 
TRANSFORMERS, CIRCUIT BREAKERS v 

(outdoors) 

TRANSFORMERS, CIRCUIT BREAKERS v (indoors) V' 
TURBINE LUBRICATING OIL v v V' 
VEGETABLE OIL, SOLVENT EXTRACTION v v 

There's a Grinnell Fire Protection System to protect every 
type of property. Grinnell designed and installed systems are backed 
l;ly over 90 years of fire protection experience. Grinnell Company, 
Providence 1, Rhode Island. 

GRINNELL 
FIRE PROTECTION SYSTEMS SINCE 1870 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRIN_NELL 
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TUESDAY, NOVEMBER 14 
lAS Sponsored Aerospace Movie 
-11:30-12:30 p.m. AE 209. 

WEDNESDAY, NOVEMBER 15 
ASME Monthly Meeting-
7:30 p.m. ME 18. Speaker on 
"Techniques of Employment 
Interviewing." 
"Pi Tau Sigma Initiation and 
Banquet- 6 p.m. at CMU and 
7:30 p.m. at Jax Cafe. 

THURSDAY, NOVEMBER 16 
Technical Commission meeting-
4:30p.m. E-104 
Geophysics Lecture -7:30 p.m. 
Murphy Hall Auditorium. 
Speaker, Dr. Lloyd Berkner, 
President of Associated Univ
ersities. Topic: "The Role of Geo
physics in International Science." 
Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Arch. 140. Subject and 
speaker to be announced. 
Hydromechanics CoUoquium -
3:30-4:30 p.m. Auditorium of St. 
Anthony Falls Hydraulic Lab
oratory. Speaker: Assistant Prof. 
0. S. Sang. Topic: "Unsteady 
Supercavitating Flow." 

SATURDAY, NOVEMBER 18 
Football- 1:30 p.m. Memorial 
Stadium, Minnesota vs. Purdue. 

MONDAY, NOVEMBER 20 
"Tau Beta Pi Initiation and Ban
quet- 5:00 p.m. Speaker: Vice
President Stanley Wen berg. 
Theta Tau informal smoker-
7:00 p.m. Speaker. 

TUESDAY, NOVEMBER 21 
lAS Sponsored Aerospace Movie 
-11:30-12:30 a.m. AE 209. 
Mechanical Engineering Heat 
Transfer Seminar -11:30 a.m. 
Arch. 140. Subject and speaker 
to be announced. 

• A /l en dance limited to group members. 
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ASAE Monthly Meeting - 7:30 
p.m. St. Paul Student Center. 
Speaker to be announced. 

WEDNESDAY, NOVEMBER 22 
Technical Comm. meeting- 4:30 
p.m. E-104. 
Minnesota T e c h no l o g Board 
Meeting-4:30p.m., ME 2 

THURSDAY, NOVEMBER 23 
Holiday - Thanksgiving. Happy 
eating. 

FRIDAY, NOVEMBER 24 
Classes excused 
KHK National Convention
Madison, Wisconsin. 
Brain Teasers contest closes. 

SATURDAY, NOVEMBER 25 
Classes excused 
Football- 1:30 p.m., Memorial 
Stadium, Minnesota vs. Wis
consin. 

TUESDAY, NOVEMBER 28 
Mines and Metallurgy Seminar 
-3:00p.m. MinMet 210. Speaker: 
Brian Stephenson. Topic: "Appli
cation of Core Tests to Mine 
Design." 
lAS sponsored Aerospace Movie 
-11:30-12:30 p.m. AE 209. 
Geophysics Lecture- 7:30 p.m. 
Murphy Hall Auditorium. 
Speaker: Prof. Jack Oliver of 
Columbia University. Topic: 
"Recent Advances in Earthquake 
Seismology." 

THURSDAY, NOVEMBER 30 
Technical Commission meeting-
4:30p.m. E-104 
Mechanical Engineering Power 
and Propulsion Seminar - 2:30 
p.m. Arch. 140. Subject and 
speaker to be announced. 
Hydromechanics Colloquium -
3:30-4:30 p.m. Auditorium of St. 
Anthony Falls Hydraulic Lab
oratory. Program: Recent motion 
pictures of SAFHL. 

FRIDAY, DECEMBER 1 
Hockey-8:00 p.m., Williams 
Arena, Minnesota vs. Alumni 

SATURDAY, DECEMBER 2 
Basketball- 8:00 p.m., Williams 
Arena, Minnesota vs. DePaul. 

MONDAY, DECEMBER 4 
Basketball- 8:00 p.m., Williams 
Arena. Minnesota vs. Memphis 
State 

TUESDAY, DECEMBER 5 
Minnesota Technolog-December 
issue available 
Geophysics Lecture -7:30 p.m. 
Mayo Auditorium. Speaker: Dr. 
Harold Urey, of University of 
California: Topic: "Geology of 
the Moon." 
Mechanical Engineering Heat 
Transfer Seminar- 11:30 a.m. 
Arch. 140. Subject and speaker to 
be announced. 

THURSDAY, DECEMBER 7 
Technical Commission Meeting-
4:30p.m., E-104. 
Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Arch. 140. Subject and 
speaker to be announced. 

FRIDAY, DECEMBER 8 
First day of finals. Good Luck! 

SATURDAY, DECEMBER 9 
Basketball-S p.m.- Williams 
Arena - Minnesota vs. Southern 
Methodist. 

FRIDAY & SATURDAY, DECEMBER 15, 16 
Hockey- 8 p.m. Williams Arena 

- Minnesota vs. Colorado College. 

• 
This calendar of events is a new serv

ice being offered by the Minnesota 
T eclmolog to IT students. 

Any Department, Society , or Pro
fessional fmt emity may submit notices 
to be included in the Calendar. 

Add1·ess your notices to the MINNE· 

SOTA TECHNOLOG, Room 2, Mechanical 
Engineering Building. 

Deadline fo1· the December issue is 
Wednesday, November 15. Events 
should cover thlf :fieriod December 6 
through January 9, 1962. 

PETER HALDEN 
Calendar Editor 

33 



• One in a series of messages 
on how to plan your career 

What kind of engineers 
·make steel? 

The answer is mechanical engmeers, 
chemical engineers, electrical engineers, 
mining engineers, industrial engineers, 
civil engineers, and, of course, metal
lurgical engineers. There are others, 
too, but our listing covers the ones 
most frequently encountered . 

It's a common misconception that 
college-trained metallurgists dominate 
the steel industry. Not so. Every major 
engineering degree is represented with
in the management ranks of a steel 
company. 

It makes sense. The mining and 
processing of minerals obviously sug
gests the need for Mining .Engineers. 
Then· come the chemical processes of 
coke-making, smelting, refining. Fuels 
are consumed, valuable by-products 
are made. Is it any wonder steelmaking 
calls for Chemical Engineers? 

And how about the machinery, the 
mills, the furnaces, the instrumenta
tion that make up a modern steel plant? 
Mechanical Engineers design 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 industrial 
consumer of electric power. You can
not conceive of a greater concentration 
of electrical equipment than in a 
modern steel mill. And many steel 
plants generate electric power, too. 
Electrical Engineers are busy fellows 
in the steel industry. 

Steelmaking calls for volume pro
duction, complex and scientific, often 
highly automated. Steel companies 
make numerous finished products, too, 
from nuts and bolts to nuclear-powered 
cruisers. The Industrial Engineer finds 

34 

plenty to do around steel. 
What's more, the above comments 

fail to make perhaps the most im
portant point-interchangeability. We 
have found that there are endless op
portunities for men with any one of 
the engineering degrees we have men
tioned to handle jobs entailing great 
responsibility. The supervisor 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 na
ture of our products, Bethlehem sales
men are best equipped when they, too, 
are engineers. For a man with a tech
nical background and a "sales person
ality," there are splendid opportunities 
with Bethlehem Steel. 

Shipbuilding-As the world 's largest 
privately owned shipbuilding and ship 
repair organization, Bethlehem offers 
careers to Marine Engineers and Naval 
Architects, as well as to engineers in 
many other categories. 

The Loop Course-This program was 
established some 40 years ago, to select 
and train well-qualified college gradu
ates for careers in the Bethlehem or-

ganization. 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 Bethlehem, Pa., loopers receive 
their first assignments, which call for 
specialized 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. 

Big and Diversified-Because of its 
size and diversity, Bethlehem Steel 
offers unlimited opportunities to "get 
ahead." One of the nation's largest 
industrial corporations, with over 
140,000 employees, we are engaged in 
raw materials mining and processing; 
basic steelmaking and the production 
of a wide range of steel products; 
manufacturing; structural-steel fabri
cating and erecting; and shipbuilding 
and ship repair. A new centralized 
research facility, the Bethlehem Steel 
Company-Homer Research Laborator
ies, costing in excess of · 25 million, 
located in Bethlehem, Pa., rivals the 
finest in any industry. 

Read our Booklet-The eligibility re
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the Loop Course." It will answer 
most of your questions. Copies are 
available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

All qualifi.d applicants will receive consideration for employment without regard to race, crud, color, or national origin. 

BETHLEHEM STEEL 
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Gyro n- dream car that drives itself. 
This two-wheeled vehicle of the future 
envisions automatic speed and steering 
control for relaxed "hands-off" driving. 
Designed by the advanced stylists of 
one of America's leading automotive 

companies, the delta-shaped Gyron 
would feature a computer that permits 
motorists to "program" their journey
distance, speed, arrival time-on a non
stop expressway. A gyroscope would 
stabilize the car in motion. Setting off 

the Gyron's sleek lines are parts coated 
with bright, corrosion-resistant nickel 
plating. The front bumper, exhaust 
ports, taillight bezel, control console, all 
get solid beauty-protection with this 
durable nickel coating system. 

How lnco Nickel helps engineers make new designs possible and practical 

The engineer is vitally concerned 
with design-inside and outside
whether it's an advanced new car or 
a nuclear-powered ship. With Nickel, 
or one of the many metals containing 
Nickel, he has a material that can 
meet the demands of a wide range of 
service conditions-providing an ex
cellent choice for the equipment of 
today and the designs of the future. 

!nco's List "A" contains descrip
tions of 200 Inco publications which 
are available to you, covering appli
cations and properties of Nickel and 
its alloys. For List "A", write Educa
tional Services. 

The International Nickel Company, Inc. 
67 Wall Street, New York, N. Y 

"The Nuclear Ship Savannah is capable 
of sailing 350,000 nautical miles with
out refueling. Her uranium oxide fuel 
is packaged in tubes of Nickel Stainless 
Steel, more than 5,000 of them. Engi
neers specified 200,000 pounds of Nickel 
Stainless Steel for use in the ship's 
reactor to meet critical service demands. 

Monorail "Aittrain"-a compact, high
speed transportation system that will 
be automatic, almost noiseless. Develop
ment is being explored by leading U.S. 
cities. Lightweight Monorail design 
demands strong weight-saving metals. 
Logical choice: Nickel alloys to take ad
vantage of newest engineering concepts . 

.. INTERNATIONAL NICKEL 
The International Ni~kel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (!nco-Canada) 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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HIGH SCHOOL PAGE 

Demand for Science and 

Engineering Grads Grows 

By PROFESSOR PAUL A. CARTWRIGHT 

I.T. Placement Director 

Are the fields of engineering and science over
..l'l. crowded? Are we training too many scientists and 
engineers? Are the engineering and science curriculums 
in our colleges producing more graduates than industry 
can absorb? Certainly not! Just the reverse is true. Job 
opportunities in these fields are now truly exceptional. 
Pay scales are at an all-time high and the intellectual 
challenges are unlimited. 

In "An Open Letter to the College Graduates of 
1961," Secretary of Labor Arthur J. Goldberg has said: 

"The lon~-run prospects for the engineering pro
fesszor: contznue to be outstanding. Among the factors 
contrzbuting to this continued demand are the 
increasin15 nee~ of the defense program) increasing 
complexzty of zndustrial technology) the growth of 
population and industry) and inCTeased research and 
development activity." 
Despite these prospects for increased demands 

engineering enrollments have fallen. The Engineering 
Manpower Commission of the Engineers Joint Council 
reported that since 1958 freshmen engineering enroll
ments have dropped about 15%. Early reports for 
1961-62 would indicate that the decline is still continuing. 
By the spring of 1962 this reduction in "input" will begin 
to affect the size of the graduating classes in engineering. 
The 1962 graduating class in the Institute of Technology 
at the University of Minnesota is estimated to be 5% 
smaller than the 1961 class, and the 1963 senior class 
is estimated to be 6% smaller than the 1962 class. Of 
considerable concern to engineering educators is the 
fact that statistics indicate a smaller percentage of col
lege freshmen are now entering engineering. 

The Engineering Manpower Commission of the 
Engineers Joint Council estimates that the demand for 
new engineering graduates in terms of 1959 recruitment 
will be as follows: 

1960 -110% of 1959 
1963 - 130% of 1959 
1966 - 150% of 1959 

A comparison of these figures with the statistics already 
quoted can leave little doubt that a serious shortage of 
engineering graduates is developing and, in fact, has 
existed for some time. This short supply also exists in 
the fields of Chemistry, Mathematics and Physics. 
National placement registers for these areas indicate 
that the number of open positions listed is consistently 
much greater that the number of individuals seeking 
employment. These figures relate primarily to the PhD 
level; similar shortages for PhD's in engineering. 

The demand for Institute of Technology graduates 
has been influenced very little by business cycles, as 
evidenced by the fact that the 1951 senior class was over 
90% placed in positions in indush·y by June 15 - the 
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highest figure in the history of the Placement Service! 
The balance of the class made decisions shortly there
after. ~ational figures reported by the Engineers Joint 
Council show 84.4% of engineering graduates committed 
by May 19th in 1961, higher than any previous year. The 
ne.ed for adv~nced degree graduates in engineering and 
scwnce contmues to exceed the supply. This situation 
will become even more critical in the future as the 
demand for graduates with advanced degrees increases. 

How does the LT. graduate fare with respect to 
salary? In 1960-61, over 250 companies visited the Insti
tute of Technology at the University of Minnesota to 
recruit its graduates. LT. includes the Schools of Archi
tecture, Chemistry, Mines, Physics and the College of 
Engineering. Seniors available for employment received 
on the average, over three offers of employment each. 
The average accepted salary for students finishing their 
Bachelor de?ree work was over $555 per month; higher 
than the national average. The needs of Minnesota indus
try have increased to the point where in at least one 
area of engineering, the University is now unable to 
~upply ~he, demand. Rather than being in the position of 
. exportmg our new engineering and science graduates 
mdustry now finds it necessary in some fields to import 
new graduates outside the State. 

One aspect of a science and engineering education 
program, frequently not recognized, is the opportunity 
for partial self-support during the college years. Such 
opportunities are, of course, more frequent in colleges 
and universities located in large metropolitan and indus
trial areas. Nearly 100% of the students in the 1961 grad
uating class in the Institute of Technology earned a 
portion of their college expenses and the average amount 
of self-support per student was 70% of his total college 
expenses. · 

The opinion has been expressed that scientists and 
enginee.:-s are narrowly trained individuals who have no 
appreciation of art, history humanities, etc. LT. students 
may, in fact must, take at least 46 quarter credits in 
such fields as psychology, economics, the social sciences, 
political science, history, philosophy and others. Do the 
students rebel at such a requirement? Far from it. A 
recent study of an entire graduating class showed that 
in nearly every individual case the student had taken 
more of this type of work than the requirements called 
for! 

Dr. Julius A. Stratton, President of the Massachusetts 
Institute of Technology, writing in the March, 1961 
issue of PHYSICS TODAY has said 

" ... No experienced observer of the contempory 
scene can easily escape the conclusion that research 
and developmen t are) in fact) powerful agents for 
growth and change. The impact of this innovating 
force of research bears increasingly upon every 
segment of our industrial activity- upon our basic 
indust?·ies as well as upon our more novel enter
prises ... Industry in the decades ahead will exploit 
increasingly the progress of basic science. The time 
lag between scientific discovery and practical appli
cation will diminish and the boundary between pure 
and applied will often be confused. But the achieve
ments of industry) the reduction of ideas and 
principles to useful products) will remain the work 
of the engineer . . . We need technically trained 
manpower in quantity and quality at all levels ... " • 
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Why college men choose 
careers with Du Pont 

Every year, several hundred new college graduates choose 
DuPont. Many Masters and Ph.D.'s do, too. 

Recently we asked some of them what factors influenced 
them to decide for. Du Pont. They cited more than half a dozen 
reasons. Here are some they almost all agreed upon: 

OPPORTUNITY AND RECOGNITION 
They were aware that college-trained beginners go right to work with 
men who have achieved. For example, research chemists work with 
individuals who've done successful research. New engineers work 
with pros, some of whom have designed new plants, or devised new 
manufacturing methods, or distinguished themselves in some other 
way. And other graduates, with B.A. or M.B.A. degrees, go to work 
with leaders who've been successful in Sales or Advertising or Treas
urer's, or another of Du Pont's many departments. 

RESEARCH CREATES NEW PRODUCTS; 
NEW PRODUCTS CREATE NEW JOBS 

Men like working for a company that believes in research, enough to 
invest in it ... $90 million a year! The fact is that important new prod
ucts come from Du Pont laboratories and go to Du Pont manufactur
ing plants with frequency. 

Here are but a few since World War II : "Orlon"* acrylic fiber 
followed nylon (soon after the war). Then came "Dacron"* poly
ester fiber, "Mylar"* polyester film, "Lucite"* acrylic lacquer and 
"Delrio"* acetal resin. These, and many others, have created thou
sands of new jobs ... in research, manufacturing, sales ... in fact, 
in all Du Pont departments. 

DUPONT BACKS EMPLOYEES WITH HUGE INVESTMENT 
New graduates feel that every facility is provided for doing the job well. 
Last year, DuPont's operating investment per employee was $32!500. 
Since much of this was expended to provide the most modern and 
best of equipment to work with, it further increases the chance for 
individual achievement. 

DUPONT PROVIDES STEADY EMPLOYMENT 
Career seekers appreciate the importance of security. Today, the aver
age annual turnover rate at Du Pont is less than one-third that of 
industry nationally. 

If you'd like to learn more about job opportunities at DuPont, 
just clip and mail this coupon. And be sure to tell us your course of 
study, so we can send you the appropriate booklet. 

E. I. du Pont de Nemours & Co. (Inc.) 
Room 2419-12, Nemours Building, Wilmington 98, Delaware 

Please send me lhe booklet outlining opportunities in my major field (indicated below). 

Name•-----------------------------------------------

Class;-----------Major - --------- Degree•- -------------

College• - -------------------------------------------

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

Cily----------------Zone-----State -----------------

An equal-opportunity employer 

~ ........... ,.Of', 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

*REGI STE RED DU PON T TRAD EMARK 
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. 

IMPORTANT 
FACTORS 
~n your 

working 

life 
The 6 most important factors 
in your working life are 
your 5 skilled fingers and 
your A.W.FABER-CASTELL 
#9000 Drawing Pencil. 

You may prefer LOCKTITE 
#9800SG Tel-A-Grade 
lead holder with CASTELL 
#9030 Drawing Leads. 

We are strictly impartial. 
You be the sole judge. In 
either case you will get 
graphite-saturated lines that 
won't flake, feather or burn 
out-black, bold image 
density, crisply opaque for 
clean, sharp prints. 20 
rigidly controlled degrees, 
8B to lOH, each as precise as 
a machine tool. LOCKTITE 
Tel-A-Grade, with its finger
comforting grip, carries an 
ironclad 2-year guarantee 
from A.W.F ABER-CASTELL. 
Pick up your selection at your 
college stor~ today. 

A.W.FABER·CASTELL 
Pencil Co., Inc., Newark 3, N.J. 
Now celebrating its 
200th birthday 
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More Splinters ... 
Former Governor Christianson of 

Minnesota spoke one day before the 
convicts at Stillwater penitentiary. 
Forgetting his audience he began, 
"Fellow citizens-". A murmur of 
delight sounded through the large 
room. Confused, the Governor started 
again. "Fellow convicts - ", he stam
mered. The laughter grew louder. "Oh 
you know what I mean," he exclaimed. 
"I am glad to see so many of you 
here." With that the laughter grew 
into an uproar and the Warden led 
the wilting Governor out into the 
open air. 

• • • 
Two Hollywood stars were visiting. 

One said: "I think your husband's new 
suit is very handsome." 

"But he isn't wearing a new suit," 
replied the other. 

"Oh, really? Something about his 
appearance is quite different." 

"Well, dahling," cooed the hostess, 
"didn't I mention that I've got a new 
husband?'' 

• • • 
When she came out of the beauty 

shop, a woman was met by her neig_h
bor who exclaimed: "What did you 
do to your hair? It looks like a wig!" 

"It is a wig," replied the other. 
"Really?" replied the other. ''I'd 

never have guessed it!" 

• • 
"The inner check," said the philo

sophy teacher, "can be applied as well 
to our everyday lives. Observe, for 
example, the fly that has just lit on my 
nose. I do not lose my temper. I do 
not swear. I do not blaspheme. I 
merely say 'Go away, fly' and Uh 
Damn! It's a bee!" 

• • • 
We have just received word from 

Prof. Lolodney that things are so dry 
in New Mexico that the trees are chas
ing dogs. 

• • • 
A young lady witl1 a slight cold 

went to a dinner party, and took with 
her two handkerchiefs, one of which 
she placed in her bosom. At dinner she 
began rummaging to right and left in 
her bosom for the fresh handkerchief, 
and suddenly engrossed in her search, 
realized that conversation had stop
ped completely. People were watch
ing her, fascinated. In confusion, she 
murmured: "I know I had two when 
I came." 

It seems that Noah Webster, who 
wrote the dictionary, was a real stick
ler for proper usage. The story goes 
that his wife came home one day 
and found him kissing the maid. 

"Noah!" she exclaimed. "''m sur
prised!" 

"No, m' dear," murmured the learned 
Webster. "We are the ones who have 
been surprised ... you are astounded!" 

• • • 
A Midwestern university held 

entrance exams for a group of former 
GI's. One question was "Name two 
ancient sports." A former sergeant 
racked his brain, finally came up with 
an answer that passed him. He wrote 
"Anthony and Cleopatra." .. • • 

A hot-spell story that we like is 
about the girl who went swimming 
in the raw in a secluded millpond. 
Along came a little boy who began 
to amuse himself tying knots in her 
clothes. She floundered around, found 
an old wash-tub, held it up in front 
of herself and marched toward the 
little boy, saying: "You little brat, do 
you know what I'm thinking?" 

"Sure," said the little brat, "you 
think that tub has a bottom in it." 

• • • 
A prominent automobile dealer met 

a charming young English girl who 
was visiting here in America for the 
first time. It seems he was demonstrat
ing to her with a great deal of pride 
all the marvelous gadgets for which 
his new car was notable. She cooed 
with amazement and admiration as he 
raised and lowered the top merely by 
pressing a button on the dash board. 

Enthused by her approbation, he 
next caused the doors to open and 
close by similar automatic contri
vance. Then he pressed a third button 
and the motor roared into action. 
Finally as they sped down the high
way, he flicked a gadget which opened 
the super airvents and the resulting 
gush of wind whipped the startled 
English visitor's skirts up over her 
face. "I say," she gasped, struggling 
to lower her dress, "don't you Ameri
cans ever do anything by hand?" 

• • • 
"I heard you've been to a school 

for stuttering. Did it cure you?" 
"Peter Piper picked a peck of pick

led peppers." 
"Why that's wonderful." 
"Yes, but it's h-h-hard to work into 

an ordinary c-c-conversation." 
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YOU SEE, HOMER? 
ELECTRIC RATES ARE ABOUT 

SO% LDWER THAN JUST 
30 YEARS AGO. 

TIJRN IHE WGHTS 
ON, ROY, I'M AFRAID 

OFTHEDARK. 

No matter how you look at it, electricity is cheaper today. Naturally, the electric 

bill is higher than it used to be, because the average home uses five to six times 

as much electricity as it did just a generation ago. So, turn on the lights, Roy, 
because ... 

ELECTRICITY'S PENNY-CHEAP FROM -.SP 
-----NSP NORTHERN STATES POWER COMPANY--...;..--
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The nation has committed itself to accelerate greatly the development of space science and technology, 
accepting as a national goal, the achievement of manned lunar landing and return before the end of 
the decade. This space program will require spending many billions of dollars during the next ten years. 

NASA directs and implements the nation's research and development efforts in the exploration of space. The 
accelerated national space program calls for the greatest single technological effort our country has thus far under
taken. Manned space flight is the most challenging assignment ever given to mankind. 

NASA has urgent need for large numbers of scientists and engineers in the fields of aerospace technology 
who hold degrees in physical science, engineering, or other appropriate fields. 

NASA career opportunities are as unlimited as the scope of our organization. You can be sure to play an 
important role in the United States' space effort when you join NASA. 

NASA positions are available for those with degrees or experience in appropriate fields for work in one of 
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems; 
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space 
Sciences; Life Sciences; Project Management. 

NASA invites you to address your inquiry to the Personnel Director of any of 
the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA 
Goddard Space Flight Center, <;;reenbelt, Maryland; NASA Marshall Space Flight 
Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor
nia; NASA Flight Research Center, Edwards, California; NASA Langley Research 
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA 
Lewis Research Ce11ter, Cleveland, Ohio. 

Poritiona a.-e fiUed in accordance with Ae.-o-Space 
Technol01111 Announcement li51B. 

AU qualified applicants will .-eceive conside.-ation 
/o.- empl011ment without .-ega.-d to .-ace, creed or 
color, or national origin. 
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e Minuteman was plagued with a chronic "sore throat." 

Existing nozzle liner throat materials wouldn't withstand 
Minuteman's tremendous solid-fuel rocket blasts 
with temperatures exceeding 5400 °F. 

Allison metallurgists went to work on the problem. 

They tried oxyacetylene spray coating-but maximum 
attainable temperature was too low for the coating 
materials required. 

Next, electroplating was tried-but the coat bond 
was poor, the surface rough. 

Then, Allison. laboratories came through with advance
ments in the application of plasma-sprayed tungsten. 

Here was the solution. The dense, sound "plasma
tung" 0 coating passed its solid-fuel firing tests with 
no erosion, guttering, or nozzle pressure drop! 

Metallurgy is but one field in which Allison is scoring 
significant advancements. We currently operate 
laboratories for virtually any requirement-space 
·propulsion, physical optics, radio-isotope, infra-red, solid 
state physics, physical chemistry, direct conversion, 
heat transfer, physics of liquid metals, phase dynamics, 
fluid dynamics and rocket propulsion, to name a few. 

Our engineers and sc;ientists working in these 
basic science and development laboratories solve the 
problems associated with our business and ... 

Energy Conversion is Our Business 
., 

ALLISON DIVISION GENERAL MOTORS CORPORATION 

MINNESOTA TECHNOLOG 
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======Miss November=== 
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Nancy Kaiser, Homecoming's Smile, lent more 
than her pleasant smile to the recent homecom
ing festivities. 

She spent her time hoping for that win over 
the Wolverines (which she got) and helping her 
Kappa Alpha Theta sisters add their decorations 
to the house and the weekend. 

She didn't list cooking as one of her top inter
ests though she's majoring (sophomore year) in 
home economics. She did mention her interests 
to include art, music and engineers. What kind 
of engineering would it take to get into one of 
those Yogi Bear suits next to her in the picture? 

Photos by Jerry Reising 
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IT tries TV . .. 
(Continued from page 11) 

all the rest of the studio equipment, are controlled from 
one console. The camera operator has only to aim the 
camera and keep it in focus. A remote control is available 
to permit the video switcher to be operated either from 
the lecturers position or from one of the cameras. Under 
the usual conditions, one camera remains in a fixed posi
tion so that one operator may control the other camera 
as well, making periodic checks of the console operation. 
The lecturer may also switch between cameras, leaving 
the operator free to control the picture quality. 

Although no spare units have yet been provided for 
such essential items as the synchronizing generator, audio 
amplifier and pulse amplifier, maintenance has not been 
a problem. Only once in more than a year of operation 
was it necessary to cancel a lecture or cut off in the 
middle. In that case, it was due to the failure of a power 
transformer. This fine record is due partly to the relia
bility of the equipment, and partly to the ability (and 
luck) of the engineers to patch things quickly when 
disaster occurs. 

TV Results Encourt1ging 
At the end of most courses, each student has been 

asked to fill out an unsigned questionnaire to discover the 
students reactions to the TV method. Several questions 
were asked on the questionnaire but the most general and 
searching was: "H you were registering for this same 
course now, and had your choice of a TV or a conven
tional lecture· section, which would you choose?" The 
results for the first TV course taught in the spring of 
1958, were 68 per cent in favor of the conventional lec
ture. Recall, however, that this was the first experiment 
and the techniques and facilities were crude. In the later 
trials, the results swung toward the TV method. The fall 
of 1959 showed 59 per cent in favor of TV and 16 per 
cent having no preference. The spring of 1960 showed 
almost a complete turnabout with 62 per cent in favor of 
TV. Eleven per cent showed no preference. 

In the spring of 1961, after the department's own 
system had been in operation for three quarters, equally 
favorable results were evident with 58 per cent in favor 
of TV and 25 per cent having no preference. 

... Then tire World Series 
The instructor's reaction to TV has been varied. Once 

the initial "camera shyness" wears off, most instructors 
find no difficulty standing before the camera. Howev~r, 
after the novelty of the TV method has passed, most 
lecturers definitely miss the stimulation of a live class. 
Another instructor reaction claims the TV method re
quires more preparation. Lectures on TV .must be well 
organized, for once a diagram or equation has been 
shown, it passes out of view and is difficult to refer 
back to. 

There are, however, advantages which offset these 
drawbacks. One is the case of showing demonstrations 
on TV. Items which are much too small to show in con-
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ventional classrooms may be blown up large enough to 
fill the TV screen. When a microscope or other optical 
device is used, everyone can look through the instrument 
at once through the eye of the TV camera. These advan
tages have not yet been fully realized, but as techniques 
are improved with time, they become more and more 
evident. 

Closed circuit TV classes have proved to be an inter
esting experience for both professors and students. 
During the class that had to be cut off in progress, the 
lecturer was rather shaken to notice smoke pouring out 
of the control console. Though the operator assured him 
there was no danger of the studio catching fire and that 
he could continue his lecture, he voted discretion the 
better part of valor, retreating to the safety of his office. 

TV has permitted a relief from the usual monotonous 
routine of lecture courses. Such sidelights as one act 
plays and clarinet vocal duets have not been uncommon 
in one course. However, even without these bits of 
humor, the hour has been broken up into a first half, 
during which the students watch the professor on TV, 
and a second half, where a graduate student is ·available 
to answer questions or lead class discussions of the lec
ture material. 

Even with all these diversions, this system cannot quite 
compete with the more flexible system operated by the 
University television deparhnent where regular home TV 
receivers are used. At least one group of IT students has 
succumbed to temptation and switched their set from a 
mechanics lecture to channel 5- to watch the World 
Series. • 

ANSWERS TO OCTOBER'S 
BRAIN TEASTER$ 

I. 5 times 
2. Tuesday 
3. 25 
4. 9 tires 
5. Fill 3 qt. can, dump into 5 qt. can, 

again fill 3, fill 5 from 3, empty 5, 
dump the 1 qt. left in 3 into 5, fill 
3, empty into 5 which will now 
hold 4 qts. 

6. 92836 
12836 

105672 
7. 4 weights: 1, 3, 9, 27 
8. 3 miles 

OCTOBER WINNERS 
1st yr.- None 
2nd yr. - Earl Cunningham . 
3rd yr. - Donald B. Haaversen . 
4th yr.- None 
5th yr. - None 

.. $5.00 
1.00 

Every month six prizes will be offered, one far 4 dollars cash, and fiv< 
more each for 1 dollar. The 4 dollar prize will be awarded to the first 11 
student who submits the correct solutions to the greatest number of Nove".'· 
her's Brain Teasers. The 1 dollar prizes will be awarded to the first. student 11 
each year of IT who correctly solves the greatest number of Bram Teasers 

Awards will be based on accuracy, promptness of reply, ~larity, and logi• 
of solution. Only undergraduates enrolled in IT are e!ig•ble to compete 
Members of the Minnesota Technolog staff and the Mmnesota Technolot 
Board are not eligible. 

All entries must include entranrs name, file num~er, major, a~d clas 
year (1 2 3 4 or 5). Entries must be brought or ma1led to the Mmn~sot: 
TechnoJog: Room 2, Mechanical Engineering Building on or before Fnday 
November 24, 1961. 
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Cooling space pilots from launch to landing 
New concepts in airborne cooling have become vital to the 
progress of America's space program. For example, Garrett 
is now developing an advanced system for the Boeing Dyna· 
Soar manned space glider. It will use the liquid hydrogen 
fuel for the vehicle's own accessory power system to control 
the temperature of the pilot and equipment throughout the 
flight. This is another of the many systems in development 
by Garrett to further the conquest of space. 

Project areas at Garrett with which you might wish to 

become identified include space life support systems, solar 
and nuclear power systems, electronic systems, air condi~ion· 
ing and pressurization systems, computer systems and small 
gas turbines for both military and industrial uses. 

Available to newly graduated engineers is a several month 
orientation program to help you determine your future. 

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 45, 

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

AiResearch Aviation Service • Garrett Supply • Air Cruisers • AIResearch Industrial • Garrett 

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (..Japan) Limited 
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* THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls- with 

PRINTED SALESMANSHIP 
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This man doesn't know you. 
' 

He doesn't know your .product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHERS 

5th & 5th SOUTH MINNEAPOLIS 
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Slightly Humor . . . 

New Advances in 

Physics 
• Sound is a rapid series of osculations. 

• Benjamin Franklin produced electricity by rubbing 
two cats backward. 

• The school is ventilated by hot currants. 

• The earth makes a resolution every twenty-four hours. 

Biology 
• Dew is formed on leaves when the sun shines down 

on them and makes them perspire. 

• Vegetative propagation is the process by which one 
individual manufactures another individual by acci
dent. 

• Blood flows down one leg and up the other. 

• The cerebrum is a cavity in the head. 

• A person should take a bath onoe in the summer time 
and not quite so often in the winter time. 

• The hookworm larva enters the human body through 
the soul. 

• When you haven't got enough iodine in your blood 
you get a glacier. 

• It is a well-known fact that a deceased body warps 
the mind. 

• The human is more intelligent than the beast because 
the human brain has more convulsions. 

• For fainting; Rub the person's chest, or if a lady, rub 
her arm above the hand. 

• For fractures: To see if the limb is broken, wiggle it 
back and forth gently. 

• For dog bite: Put the dog away for several days. If he 
has not recovered, then kill it. 

• Charles Darwin was a naturalist who wrote the Or
gan of t);le Spices. 

• The theory of evolution was greatly objected to be
cause it made men think. 

• Three kinds of blood vessels are arteries, veins, and 
caterpillars. 

• 'fhe cuckoo does not lay its own eggs. 

• Typhoid fever may be prevented by fascination. 

• The pistol of a flower is its only protection against 
insects. 

MINNESOTA TECHNOLOG 

SCIENCE 
Technolog Research Reveals 

New Findings 

• An example of animal breeding is the farmer who 
mated a bull that gave a great deal of milk with a bull 
with good meat. 

• We believe that the reptiles came from the amphib
ians by spontaneous generation and the study of 
rocks. 

• English Saprrows and Starlings eat the farmer's grain 
and soil his corpse. 

• By self-pollination a farmer may get a flock of long
haired sheep. 

• If conditions are not favorable, bacteria go into a 
period of adolescence. 

Chemistry 
• Sea water has the formula CH20. 

• A super saturated solution is one that holds more 
than it can hold. 

• A litre is a nest of baby animals. 

• The process of turning steam into water again is 
called conversation. 

• To collect fumes of sulphur, hold a deacon over a 
flame in a test tube. 

• To remove air from a flask, fill the flask with water, 
tip the water out, and put the cork in quick. 

• A thermometer is an instrument for raising temper
ance. 

Mathematics 
• Parallel lines never meet unless you bend one or 

both of them. 

• Algebra was the wife of Euclid. 

• Algebraic symbols are used when you do not know 
what you are talking about. 

• Geometry teaches us to bisex angels. 

• An axiom is a thing that is so visible that it is not 
necessary to see it. 

• A circle is a line which meets its other end without 
ending. 

• A triangle which has an angle of 135° is called an 
obscene triangle. 
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edited by RICHAIW A. PEDERSEN, EE '62 

BRAIN 
S~3S"3.L 

1. John spent one-tenth of his life as a child, one-fourth 
as a student, and worked for three years before he mar
r~ed. He had three children whose ages differed by two 
years; the first arrived after three years of marriage. At 
the time of John's death the sum of the ages of the chil
dren was 93. How old was John when he died? 

2. A commuter is in the habit of arriving at his suburban 
station each evening at exactly 5:00. His wife is always 
waiting for him with the car to drive him home. One 
day he takes an earlier train, arriving at the station at 
4:00. The weather is pleasant, so instead of telephoning 
home he starts walking along the route always taken by 
his wife. They meet somewhere on the way. He gets into 
the car and they drive home, arriving at their house ten 
minutes earlier than usual. Assuming that the wife always 
drives at · a constant speed, and never varies her route, 
determine how long a time the husband walked before 
he was picked up. 

3. A horizontal pipe runs parallel to a wall. The pipe is 
six feet from the wall and twelve feet above the ground. 
A ladder, which is lying on the ground, is to be placed 
against the wall. What is the maximum length the ladder 
may have? 

4. A can do in a hours the same job that B can do in b 
hours. C can do in c hours as much as A working b hours 
and B working a hours could do together. C working for 
as long as it would take A and B together to do the whole 
job would do twice as much as A could do in c hours. In 
a + b hours C would do eight times as much as A and B 
together would do in c hours. A can do as much more 
than B in c hours as C could do in one hour. How long 
would it take C alone to do the whole project? 

5. A ship is twice as old as its engine was when the ship 
was as old as it engine is. The engine was then n times 
as old as the ship would be if the engine were as old as 
the ship is now. Find n. 

6. Three men play a game with the understanding that 
the loser is to double the money of each of the other two. 
After three games each has lost once and each ends up 
with 24 dollars. With how much did each one start? 

7. There are four homing missiles located originally on 
the vertices of a square twenty by twenty miles in size. 
Each missile homes on another missile with a velocity of 
5,280 feet per second. Each of the missiles will turn to 
the right immediately after launch. If they are launched 
simultaneously, they will ultimately collide in the middle 
of the square. How long will it take for the collision to 
occur? 

Win $5.00 by solving the Brain Teasers, see details on 
page 44. 

Slide Rules 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond the snapshot. • • 

A IIHie x-ray newva 

More precious than rubies is confidence 
in the importance of what one does for 
a living. One thing we do for a living 
is to manufacture x-ray film. Unkind 
words are rarely spoken about society's 
need for x-ray fi lm. Now we have news 
about x-ray film and need to make it 
seem important. Easy. 

The first piece of news has it t hat 
Kodak x-ray film of high contrast and 
fine grain is now obtainable with emul
sion on one side only. Ties in to the 
current push for great structural strength 
in small mass. Load-bearing members 
are now getting so thin that putative 
flaws on their radiographs have to be 
checked out with a microscope. Since 
a microscope can focus on only one side 
of the film at a time, it's better to have 
the other side blank. Simple, yes ; trivial, 
no . Manufacturing and distribution 
problems on our scale are rarely trivial. 

The second piece of news much 
exceeds the first in importance. You 
have been given estimates by various 
authorities of how much radiation you 
and your children can expect to soak 
up, barring disaster. You have been 
told how much to figure for medical 
and dental radiological examination 
over a lifetime. Meanwhile we have 
been quietly goofing up the statistics ! 
We have been upping the response of 
the films. With the latest step, the same 
amount of examination requires half or 
a third as much radiation as before . 
Just privately rejoice a little at how the 
deal has been sweetened a bit for you , 
statistically. 

X-RAY FILM NEEDS GOOD PEOPLE 

( random notes) 

To ..John l 

We are not a lone in polyp ropylene. 
Seven other large and reputable com
pa nies a re known to be p laying in the 
game against each other and us. All we 
p layers must be very brave, hide our 
nervousness, and raise our glasses high 
in a toast to the memory of Senator 
John Sherman, wh'o believed in t he 
great p u blic good that comes of free 
and untrammeled competition. 

(Other nations have ambitious poly
propylene plans of their own and are 
outproducing the U.S. in polypropylene 
right now in the aggregate. The peoples 
of the earth had better start making 
their artifacts out of polypropylene
and fast!) 

As the game gets under way, we hold 
certain strong cards. Our Tenite poly
propylene 

• Can be polymerized from propylene 
by two completely different processes of 
our own devising, both free and clear of 
the U.S. patents of others. 

• Comes in many flow rates. 

• Comes in the widest variety of repro
ducible colors. 

• Is exceedingly well fortified by our 
own antioxidants against oxidative dete
rioration. 

• Has "built-in hinge," i.e. tremendous 
fatigue resistance under flexure. 

• Weathers very well when extruded in 
monofilament for webbing and cordage, 
because of our own ultraviolet inhibitors. 

• Has high-enough softening temperature 
so that when it is extruded as sheet you 
can cook in it and yet on a yield basis it 
costs less than cellophane. 

POLYPROPYLENE NEEDS GOOD PEOPLE 

A familiar force 

Here is a picture of the basic amplifier 
used in photography. This 
amplifier can provide a gain 
of 109

• There is a genie in 
the bottle. Familiarity with 
him breeds not contempt 
but admiration. 

Once upon a time, it was 
customary to summon the genie by 
retiring to a little darkroom and pour
ing h im out of his bottle into a white 
enameled tray. No longer does he 
demand such ceremonious treatment. 

Our wet frien d now works unseen 
inside a box, responding to push but
tons. H is very flu idity has been replaced 
by a kind of viscosity which need little 
concern the client, who merely inserts 
a probe into a disposable cartridge. 
When the work is done, the genie uses 
his private exit to the sewer. 

This newly announced Eastman 
Viscomat Processor does 36 feet of 
16mm film per minute. Not entirely by 
coincidence, this happens to be the rate 
at which film runs through a projector. 
The fi lm spends about one minute in 
the processor. It emerges processed to 
standard commercial quality, ready to 
project. It can be stopped for seconds 
or days and restarted without loss of 
quality. Were we not so touchy about 
processing quality, the gadget would 
have been on the market long before. 

Note: Whether you work for us or not , 
photography in some form will probably 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 

SOPHISTICATED PHOTOGRAPHIC 
ENGINEERING NEEDS GOOD PEOPLE 

From vitamins to Verifax Copiers, 
pl enty of lively careers to be made 
with Kodak in research, engineering, 
production, marketing. A ddress: 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 

Rochester 4, N.Y. 
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One of a series .. . 

Interview with General Electric's Dr. 1. H. Hollomon 

Q . Dr. Hollomon, what characte rizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
l. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 
A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
D~. HOLLOMON is responsi b le for Genera l Electric's central ized, a dvanced e ng ineering 
a ctiviti es. He is also an ad junct professor of metallurgy at RPI , se rves in advisory posh 
for fou r universit ies, a nd is a membe r of the Technical Assistance panel of President 
Ke nnedy's Scientific Advi sory Committee. Long interested in e mpha sizing new a rea s of op por
tun ity for engineers and scientists, the followi ng highli ghts some of Dr. Ho llomon 's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q . If I want to be a part of th is new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of scien(:e and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a p"osition 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent add ress by Dr . Hollomon 
entitled "Eng ineeri ng's Grea t Cha llenge 
- the 1960's," wi ll be of inte rest to 
ma st Ju nio rs, Seniors, and Graduate 
St uden ts. It's a va ilab le by a ddressin g 
your request Ia : Dr. J . H. Hollomon, 
Se ction 699-2, Ge neral Electric Co m
pany, Sche nectady 5, N.Y. 

GENERAL fl ELECTRIC 
All a pp licants will receive consideration for employment 

without regard to race, creed, color, or national origin. 





A second sun: made in U.S. A. 

The sun produces energy through nuclear fusion-a gigantic 
hydrogen explosion that has been going on for more than 500 
million years. We may duplicate it. Scientists at Princeton 
University are experimenting with a Stellerator to attain con
trolled nuclear fusion that will produce endless energy from the 
hydrogen in sea water. The Stellerator is supported by 17 USS 
Quality Forgings that could be made from only one material 
-a new, non-magnetic Stainless Steel called Tenelon, devel
oped by United States Steel. 

Although the Stellerator is strictly experimental, there would 
be no nuclear programs of any type without steel. The very 
heart of an atomic generating plant-the reactor vessel-must 
be steel, whether it's the power plant of a nuclear submarine 
or a commercial generating station. In addition to the reactor, 
the power station literally bristles with tons of special steels 
developed in the laboratories and produced in the mills of 
United States Steel. If nuclear power is the door to America's 
future, the key is steel. America Grows With Steel. 

For information about the many career opportunities, including 
financial analysis or sales, write U.S. Steel Personnel Division, 
Room 6085, 525 William Penn Place, Pittsburgh 30, Pa. U. S. 
Steel is an Equal Opportunity Employer. 

USS and Tenelon are registered trademarks 

United States Steel ~ 



THE lAJiQRLD OF TOMORROW? Today the nee.d fo.r skil.led engi-
VVI • neers and sc1ent1sts 1s great. 

Tomorrow the demand promises to be even greater. Our nation's expanding industry and the coming 
age of automation will create outstanding new opportunities for qualified individuals. Right now, for 

example, industry has openings for some 60,000 engineers, while less than 20,000 will be graduated 

from colleges this year. This scarcity of engineering talent is a challenge our nation must meet. 

Should you look to a career in engineering? By all means, if you're an above average student, profi
cient in mathematics, imaginative, inquisitive and technically 

minded. Ask your counselor about the future engineering 

holds. Then ask us about the opportunities at Honeywell. 

We are an Equal Opportunity Employer. 

MINNESOTA TECHNOLOG 

Honeyw-ell 
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Vitro Laboratories offers you an exceptional opportunity to 

build your professional career rapidly • •. solidly 

There are three basic reasons why you will find a career appointment 
at Vitro Laboratories particularly rewarding: 

First, our vigorous long-range expansion program means 
rapid promotions ... as rapid as your talents allow. 

Second, you wiU associate with knowledgeable colleagues, 
many of them enjoying national recognition for their achievements. 

Third, you will work on important problems that demand fresh 
and novel solutions. Our activities encompass the following areas: 

missile system engineering Polaris· Typhon . Talos ·Tartar · Terrier 

design & development Digital Rquipment. Simulators 
Torpedoes· Experimental Underwater Vehicles 

research & study Weapons Systems Analysis · Feasibility Studies 
Basic and Applied Research 

interviews on your campus A Vitro executive will visit your 
campus shortly to discuss career appointments with interested students. 
Check with your Placement Officer for -additional information 
and interview dates, or write to: Don Armiger, College Relations Administrator 

-.filrii LABORATORIES 
A DIVISION OP 'J'BE VITRO CORPORATION OF AMERICA 
AN EQUAL OPPORTUNITY EMPLOYER 

Vitro Laboratories, 14000 Georgia Avenue, Silver Spring, Maryland (a suburb of Washington, D.C.) 
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"What kind of job would Allied Chemical offer me P" 
This is the question so many engineers and chemists on your 
campus ask our interviewers. It's a question with a wide 
variety of answers. All ied is one of the leaders in the chemical 
industry, an industry which is growing so rapidly that new 
jobs are being created all the time. About a third of Allied 's 
1960 sales were of products added to our line since 1950. 

Naturally, such growth means excellent opportunities for 
your personal advancement in dozens of different areas. You 
might reach that "top job," for example 

••. in Research and Development, creating a "tailor-made" 
product to fill a need in an industrial or military program. 

••• in Process and Plant Design, coordinating the efforts of 
engineers from different fields in a comprehensive project. 

••• in Production and Maintenance, initiating an inspection 
and improvement program for the equipment in your area. 

••• in Sales and Technical Service, providing assistance to 
the manufacturing organization of one of your customers. 

The best way to find out about careers at Allied is to talk with 
our interviewer when he next visits your campus. Your place
ment office can give you the date and supply you with a copy of 
"Your Future in Allied Chemical." 
All qualified applicants receive 
consideration for employment 
without regard to race, creed , 
color or national origin. Allied 
Chemical Corp., Dept. 101-Rl, 
61 Broadway, New York 6, N. Y. 

~ied 
'Gemical 

BASICTOAMERICA'S PROGRESS 

DIVISIONS: BARRETT· GENERAL CHEMICAL· INTERNATIONAL· NATIONAL ANILINE· NITROGEN • PLASTICS· SEMET-SOLVAY • SOLVAY PROCESS 
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----Editorial-----------------

SO YOU'RE JOINING AN ORGANIZATION 
Beware, campus organizations. The time has come for the usual rush of graduating sen

iors hurrying to sign up for any and every organization on campus that will have them- any
thing to beef up the "activities" resume on their job application forms. 

About this time of year, society presidents report a curious upsurge of student interest in 
joining up. Is it mere coincidence- or something else- that about this time the institute is 
most saturated by company employment interviewers. And that most of these late-comers to 
the organizations are the graduating seniors? · 

It's hard to see how any graduating senior expects to get anything out of an organization, 
much less to give anything to it, when he joins only a few months before graduation. 

Particularly in these hard times for many groups, you'd think that the organizations 
would not complain as long as they got Mr. Johnny-come-lately's money. Even if he doesn't 
show up for a single meeting to help with any of the projects, the organization at least has 
his money. But money is not everything, the organizations complain, and rightly so. 

Everyone knows that a good organization , whatever its purpose, doesn't run by perpetual 
motion. Obviously it can't run well when the membership list totals 150 and the meeting 
attendance averages 15-20. A good organization must have good leaders- and good leaders 
are made only by good members. 

An organization really can't call itself an organization when its members exert much be
low 100 per cent participation. Lacking their enthusiasm, the organization becomes something 
less than a sign on the wall. 

There are over 400 student organizations on this campus. At least several dozen of these 
are right here in LT. all eager to have you as a participating member, but not as a "joiner." 

Don't join just to be a joiner. Join because you feel that the group has something for 
you, and, equally important, that you can contribute something to it. 

To put it in the words of one college interviewer (see article elsewhere in this maga
zine), "the skilled interviewer will quickly determine whether the applicant has contributed 
to his listed activities or has been a 'joiner' just to develop a more impressive resume." FWT 

Mississippi Mudd 

• Winter is a little late this year. It's pre• 
dicted the big snow job will come with finals. 

• Fall quarter comes to on end . Instructors hove 
done it again. Whatever wasn't covered during the 
quarter, was covered on the final. 

• Someone said they need a computor for reg
istration. Sounds like a good idea, Then maybe 
a student can find his advisor. 

• Mrs. Warmoth on phone after Wisconsin game. 
" Yes, Harriet, Murray and I con come to your 
New Year's eve party." 

• Some people cancelling their hotel reserva
tions in Pasadena wish they never heard those 
words "Miller to Richter." 

MINNISOTA TICHNOLOG 
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PLACEMENT SERVICE 

by RALPH A. STONE, EE., '63 

6 

Employment is the ultimate goal of the majority of 
students enrolled in the Institute of Technology. 

Most students enter the five year program in engineering 
to attain the skill and knowledge required to take over 
responsibilities in today's · complex society. These skills 
naturally bring monetary rewards commensurable to the 
inconvenience and trouble that a student goes through 
to obtain these skills. 

The Placement Service of the Institute of Technology 
is a valuable aid to graduate and undergraduate students 
in obtaining the most suitable employment. The main 
purpose of the Placement Service is to provide an 
opportunity for students and company representatives to 
contact each other. Through the coordination of the 
Placement Service many companies hold interviews 
throughout the year right on campus. Any student may 
obtain a list of interviewfng companies and dates in the 
Placement Office. 

Placement Committee 
The IT Placement service is headed by Professor Paul 

A. Cartwright and is located in room 135 Main Engineer
ing. Each IT deparhnent has a representative who works 
with the Placement Office in order that Company Repre
sentatives may become more familiar with the faculty 
and our school of engineering. The following are mem
bers of this Placement Committee: 
Aeronautical Engineering 
Agricultural Engineering 
Architecture 
Civil Engineering 
Chemical Engineering 
Chemistry 
Electrical Engineering 
I. T. Math 
Mechanical Engineering 
Industrial Engineering 

Carl N. DeSilva 
Arthur J. Schwantes 

Robert L. Bliss 
Jesse Fant 

N. H. Ceaglske 
Maurice M. Kreevoy 

Edwin Kinnen 
Edward Loye 
R. S. Nyquist 

Mines and Metallurgy D. H. Yardley, M. Nicholson 
Physics J. Morris Blair 

Each year the Placement Service compiles statistics on 
the graduating class pertaining to wages, locations ac
cepted, and other information helpful to predict the 
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demand for engineers and scientists in the futme. These 
surveys indicate there is no forseeable letup in the de
mand for Engineers. In fact, the demand is beginning 
to far exceed the engineers available for employment. 
Data collected in the most recent smvey shows that the 
average wage paid to last years graduates of a five 
year bachelor program was $560 per month. It is inter
esting to note that this is the highest average wage 
offered to graduate.s of engineering schools throughout 
the area. Ohio Stat~'· reports the next highest average 
wage offered its graduates. Last year over 45 per cent of 
the graduating class accepted offers in the State of 
Minnesota at an average wage of $557 per month. This 
points out the fact that job opportunities within the state 
are now comparable to those throughout the nation. By 
graduation, 50 per cent of last years students were mar
ried indicating a confide~ce that their profession will 
adequately support a famlly. Much of the information 
gathered by the Placement Office is confidential and 
used to eliminate guesswork and smooth the relations_hip 
of industry,.; with the University. ·-··· · ·. '" 

Students planning to graduate this spring or summer 
should i_nterview either winter or spring quarter. The 
majority of companies interview during winter quarter 
therefore giving the student a larger choice. Many of 
these companies have reserved dates for interviewing 
over a year in advance, attesting to the demand for engi
neers from this College. 

Interviewing Procedure 
When a student would like employment help through 

the placement service, he should do the following: 
• Obtain a college interview form, complete and . 

return it along with a minimum of eighteen self portraits 
(2" x 2") to the Placement Office. 

• Obtain a list of companies and their interviewing 
dates from the Placement Office. 

• Look the list over and from cmiosity or previous 
choice pick those companies that interest him the most. 

• Return to the Placement office and obtain informa
tion on these companies. This information'· can be ob
tained in the orange folders that are placed on file or 
from company material that the student may take. 
After reading the company information the student 
should narrow himself to the companies that interest 
him the most. A few weeks before a company is to inter-

, view, sign up sheets are placed in black folders on the 
placement office counter. The student should reserve an 
interviewing time for himself in these folders as soon 
as possible as there are usually a limited number of 
interviews scheduled. 

ABOUT THE AUTHOR 

Skiing, ski-jumping, sailing, and working on his 
pink Thunderbird occupy the leisure time of Ralph 
Stone, known as "Archie" to his friends. Archie is a 
fourth year EE student and a pledge at the EE fra
ternity Kappa Eta Kappa. 

Archie also works in the IT Placement Office and 
adds pep to the office parties. Edina, Minnesota, is 
his hometown. 
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• On the day of the interview the student should at 
all costs appear, for a report is sent to the placement 
office of all those who do not show. A "No-show" student 
greatly lowers his chances for employment. 

• The student should remember that the interviewer 
bases his judgment of the student on a number of factors 
such as poise, work experience, extra curricular activities, 
and grade point average; not necessarily in that order, 
however. On page 16 in the Technolog is a "Do-It
Yow-self" interview that students may find helpful before 
interviewing. 

If all goes well an offer will be made by a company 
and when an offer is received it is up to the student to 
acknowledge receipt of the offer even though a definite 
commitment of acceptance may be delayed. 

Undergraduate students who are not immediate candi
dates for a degree may use the Placement Service in 
obtaining summer employment as many of the interview
ing companies will be looking for summer engineering 
help also. Students may sign up for summer interviews 
in the same manner as for full time work with the excep
tion that no college interview form is needed. Some 
companies have programs whereby students work sum
mers and then are employed full time upon graduation. 
Consult the Placement Office for information on summer 
work or the bulletin boards in the Main Engineering 
Building. 

Wide Selection 
The Placement Service is also available to Alumni 

having spent time in military service or in teaching 
positions. 

Students find many advantages to using the Placement 
Service. Among them: 

• Time spent after graduation .looking for a job is 
eliminated. 

• There is a wide choice of companies to interview, 
thereby giving him the best opportunity to find a suitable 
job. 

• The confusion of what industry is and where he 
can fit in is eliminated or at least greatly reduced. 

Any questions or problems that students may have 
concerning job placement will be gladly taken care of by 
the cheerful placement secretaries or Professor 
Cartwright. • 
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A 'ROCKET ENGINE ' MAY GENER-

ATE TOMORROW'S ELECTRICITY 

Today's electricity is produced in some of the biggest, most ingenious and precise equipment ever built. One part ... the turbine ... is as 

big as a locomotive, revolves at the speed of sound, is so hot it glows a cherry red, and its parts fit together like a fine watch. That's today's 

best method , and it's gone about as far as it can go. And so Westinghouse, which builds this equipment, is experimenting with completely 

new methods of producing electricity. Some of them are rather exotic. One method produces electricity by shooting a stream of gas between 

a set of magnets. Sounds simple, but this is like handling the roaring exhaust of a rocket. The gas travels 2,000 miles an hour at 5,000 

degrees F. This method is magnetohydrodynamics. Called MHD for short. It is a jawbreaker of a problem. But Westinghouse and other 

companies are nearing a solution. A Westinghouse MHD generator has produced electricity for 52 minutes. That's five times as long as 

any other has ever run. If MHD "works," we will be in a new world of electric power. Problems like this and other problems face talented . 

scientists and engineers at Westinghouse. For information about a career with Westinghouse, an equal opportunity employer, see our 

representative when he visits your campus or write: L. H. Noggle, Westinghouse Educational Department. Pittsburgh 21, Pennsylvania. 

voucan besure_ .. ifit's WestinghOUSe 
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Good reasons why I 

chose American Oil 

by Daa~ 
"Here you're treated as an individual. The Com
pany respects and recognizes individual achieve
ment. The work is challenging and affords the 
chance to use your own ingenuity." 

That's Don Anderson talking, 31-year-old 
mechanical engineer engaged in testing lubricants 
at American Oil Company. Don spent six years 
in the military service prior to earning his 
Bachelor of Science degree at the University of 
Illinois. Don, the father of two children, explains, 
"The routes to the top are many and varied. 
There's plenty of opportunity for advancement 
-and that's the best kind of job security I can 
think of." 

The fact that American Oil attracts talented 
college graduates like Don Anderson may have 
special meaning to you as you plan your career. 
Don is one of many young scientists and engi
neers at American Oil who are growing profes
sionally in a wide range of research projects. 
There are challenging opportunities in many 
areas. Chemists, chemical engineers, mechanical 
engineers, physicists, mathematicians and metal
lurgists can find interesting and important work 
in their own fields. 

For further details about the rewarding career 
opportunities at American Oil Research and 
Development Department, write to: D. G. 
Schroeter, American Oil Company, P. 0. Box 
431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, 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. 

~ 
~ii(~ 
STANDARD 5 T A N D A R D 0 I L 
·~~~· DIVISION OF AMERICAN OIL COMPANY 

NATI ONAL MAR KETING A F FILIATE OF S TANDARD OIL COMPANY ( INDIANA) 



The Engineering Employment 

by DONALD C. ANDERSON, College Interviewer 

I t is perhaps bold of me to write as an interviewer- this 
is only a part-time job- my principal employment has 

been in engineering for the past 11 years. However, my 
Company makes a policy of having its engineers hire the 
new technical men for the Company. I have been trained 
in my Company's philosophy of employee selection, and 
hardened by eight years of returning to the Minnesota 
campus in late January or early February. 

The objective of this article is to provide the student 
reader with an insight as to what we interviewers look 
for in those . woefully brief 15-20 minute exposures to 
the applicant. Any responsible company feels that the 
greatest disservice it could do to the applicant is to mis
place him, hiring him for work for which he's not quali
fied by background, training, interest, temperament or 
any other valid reason. The campus interview is usually 
the first contact between employer and applicant. It is 
not an employment interview. Rarely is a job offer made 
during the campus interview. It is a screening device 
and, moreover, it is a two-way screening device The 
interviewer tries to decide whether the candidate should 
proceed further in the recruitment process, and the can
didate decides whether he is interested in doing so. 

The ldetJI ApplictJnt 

I'll try to develop for you the characteristics of the 
"ideal" applicant. You may be surprised that there is no 
physical stereotype of this ideal, except as it may exist 
in the mind of a particular interviewer. It's understand
able that an interviewer who had suffered a Freudian 
trauma inflicted in childhood by a man with green hair 
would be less than totally objective about green-haired 
engineering students. It's also equally likely that most 
interviewers could be swayed by the appearance of a 
candidate clad in black leather jacket, sideburns, and 
spangles. On the other hand, I'm sure a skilled inter
viewer will give fair consideration to any interviewee, 
t!lll or short, who is reasonably and neatly dressed. 

The interviewers have a considerable "book" on the 
candidates at the time the campus interview commences. 
The student's grades are made available, and the inter
view form brought in by the applicant shows degrees 
held and to be awarded, work experience, interests, etc. 
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Interview 

It sounds like we could just say hello to the applicant, 
collect the sheaf of papers and records, and ponder our 
decision over a martini. Not so! vVe set out to discover 
things during the campus interview which are not avail
able in the written records. 

PtJst Is lmporttJnt 
Our "ideal applicant" possesses certain "basic charac

teristics" in above average measure. These are habit 
patterns and talents that are formed early in a man's life. 
While the "leopard might change his spots," the basic 
indicator of what a man will do in the future is what he 
has done in the past. What a man can do is relatively 
easy to determine from his grades, experience, mental 
ability, and physical condition. In the campus interview 
we try to get a line on what he "will do" by probing for 
these basic characteristics: 

• We probe for evidence that the applicant has 
set goals for himself and then achieved them. It is 
important that we don't h·y to judge our man by 
the nature of his goals, but rather by his success 
in achieving them. For example, an ME who is an 
avid hot-rodder and has won trophies at a drag 
strip would more closely fit our idea than an EE 
who has tried to build a hi-fi set and has given up 
short of success. The applicant's extra-curricular 
history is usually most revealing of this charac
teristic- academic goals are more often defined 
by the school curriculum and the faculty. A special 
word on extra-curricular activities- the skilled 
interviewer will quickly determine whether the 
applicant has contributed to his listed activities, 

ABOUT THE AUTHOR 

Donald C. Anderson, 1950 EE graduate of the 
University, presently heads a Proctor and Gamble 
group developing special process equipment at the 
company's Miami Valley Labs in Cincinnati, Ohio. 
He also recruits engineers for Proctor and Gamble 
at several universities including three stops each year 
on our campus. 

While a student at the University, he was a mem
ber of Tau Beta Pi, Eta Kappa Nu and AlEE-IRE. 
South St. Paul is his hometown. 
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or has been a "joiner" just to develop a more im
pressive resume. 

• Occasionally I encounter an applicant whose 
goals seem unrealistic. The most extreme ,example 
occurred on my first day of interviewing. In spite 
of my thorough interviewer training at our Tech
nical Center in Cincinnati, I was considerably 
more nervous than the applicants that day. It 
was about mid-morning and my confidence was 
just creeping back to 50% of normal when a husky 
6'3", combination EE and football player, marched 
into the room. He said, "Mr. Anderson, I'm Joe 
Zilch and I'm going places! Does your company 
want to come along?'' Needless to say, wherever 
he is today, we did not follow. 

• Our ideal applicant is capable of sustained pe
riods of mental and/ or physical effort. Again we 
probe an area which is not covered by the resume. 
A bright boy who has never been extended may 
represent more of a risk to an employer than an 
average student with proven capacity for hard 
work. 

• The interviewer will find in his ideal applicant 
an awareness to things and happenings about him. 
Part of the appraisal of this characteristic is sup
plied by the applicant's behavior during the inter
view, and part by questioning to reveal the de
tailed knowledge of some activity in which he has 
engaged. The fact that a student has held a sum
mer job would appear on the interview resume. As 
an interviewer, I would try to determine how 
much the student had learned about the company 
beyond the limits of the summer job itself. A ditch 
digger could do a precise job knowing only how 
to steer a shovel. Our ideal ditch digger would also 
have found out what the ditch is for, where it is 
going, and may even have suggested an improve
ment or simplification to the ditch digging project. 

MINNESOTA TECHNOLOG 

(He could even be dating the contractor's daugh
ter.) 

• Naturally it is most important that the candi
date muster enough adrenalin to stay awake and 
interested during the interview. Contrary to popu
lar belief, you won't get any more sleep as a suc
cessful professional man in industry than you do 
as a college student. We interviewers are likely 
to conclude that a young man who appears to be 
hovering mid-way between conversation and a 
catnap might carry this characteristic into his job, 
at considerable loss to all concerned. 

• Our ideal candidate will be personally accept
able to the interviewer, of course, but this alone 
is not enough. The interviewer will try to deter
mine by questioning whether the candidate has 
been personally acceptable to his fellow students. 
Has he actively participated in organizations? Fra
ternities? Has he held elective offices? Any of 
these and many other questions can reveal a man's 
social consciousness. Actually it is of more signi
ficance if the applicant has demonstrated anti
social behavior. Making a successful career in in
dustry doesn't require you to be a back-slapping 
extrovert, but a sensitivity to people and the re
sponsibilities of our community existence is almost 
a prerequisite. Putting this simply, we prefer our 
"raving geniuses" to be able to live in reasonable 
accord with the rest of humanity. 

Wi~e A wake Young Man 
Summing up, I can describe the ideal applicant as 

a wide-awake young man who has demonstrated achieve
ment and a capacity for hard work, has acquired his edu
cation while living in harmony with his fellow men, and 
has expressed an interest in investigating employment 
opportunities with the company involved. Interviewers 
see many such ideal applicants at Minnesota each year
the qualifications are really not unreasonable. The great 
stride must.still be made from "ideal applicant" to "ideal 
professional engineer." 

The recruitment procedure creates the basis for an 
educated guess- a guess as to the probability that this 
young man of promise will exploit his education and 
inborn capabilities by contributions to his company, 
family, self, and perhaps all mankind. • 
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ing St., L.A. 

Architect: CLAUD BEELMAN & AssociATEs; Mechanical Engineer: 
JOHN C . FREEMAN; Mechanical Contractor: MEHRING & HANSON 

Co.; General Contractor : C . L. PECK CONSTRUCTION AND REALTY 

Co . • • . all of Los Angeles 

JENKINS 

AVAILABLE FROM LEADING DISTRIBUTORS EVERYWHERE 
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like Wall St., N.Y. C. 
knows the 
soundest investment 
in valves 

Again, JENKINS VALVES 
are the bankers' choice 
Taller, perhaps, but there's no finer bank building 
in New York than the new Head Office of United 
California Bank on Spring Street in Los Angeles' 
financial area. Headquarters for 122 offices in Cali
fornia, this 370,000 sq. ft. building is an outstand
ing example of the excitingly modern architecture 
and superb engineering and construction which 
draws many building experts to Southern California 
for a "look-see." 

There's an expected "California difference" in the 
design and decor of this bank. But a significant fact 
is that, like so many of the great bank buildings in 
New York and other cities, the valves that control 
the piping systems bear the same "Diamond and 
Signature" trademark. 

Obviously, California bankers and their architects 
and engineers agree with their contemporaries 
everywhere about the soundest investment in 
valves. To assure a building-lifetime of trouble-free, 
economical valve service, they call for JENKINS. 

Why should you settle for less ... especially when 
Jenkins Valves cost no more than other good 
valves? Specify "Jenkins Valves," for almost a 
century the standard of quality. Jenkins Bros., 
100 Park Avenue, New York 17, N.Y. 

Jenkins Valves control all service lines in the plumbing, heating 
and air conditioning system 
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Materials for electronic ''miniatures'' 
Monsanto ... a world leader in chemicals, plastics and 
petroleum products ... is now also a major producer 
of semiconductor materials including silicon, gallium 
arsenide, indium arsenide and indium phosphide- vital 
materials used in the manufacture of electronic compo
nents. Around the clock, Monsanto engineers produce 
these materials in a new custom-designed plant near 
St. Charles, Missouri. 

Why is this new Monsanto activity important to you? 
Because it suggests the kind of future Monsanto offers 
the young engineer of exceptional promise. Here is a 
company ready and able to move vigorously into new 

fields ... like the fast- growing electronics industry. 
That means growing room for you ... ever-expanding 
opportunity as your professional in.terests broaden. 

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 Profes
sional Employment Manager, 

· Department EM 3, Monsanto 
Chemical Company, St. Louis 
66, Missouri. 

® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE. CREED, COLOR OR NATIONAL ORIGIN 
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NEW 

FRON·TIERS 

IN INDUSTRIAL 
by JAMES L. REYNOLDS, Grad, IE 

T he word is explosive! The rate at which the emerging 
role of Industrial Engineering is growing and pro

gressing can be described using only one word - explo
sive! This growth has brought many new talented people 
into the field; it has also increased interest in the Indus
trial Engineer an9 his activities in business, government, 
service organization, and industry by .those in manage
ment and related professions. As a result, many questions 
have been raised concerning the Industrial Engineer, 
his duties and responsibilities, his relation to the engi
neering profession as a whole, his relation to manage
ment, and the tools and techniques he uses. 

Because Industrial Engineering means different things 
to different people, it is important at the outset to define 
the term carefully. In 1955, several leaders in the field 
of Industrial Engineering met at Cornell University for 
the purpose of developing a definition that would be 
consistent with the definition of the general term: engi
neering. This group developed the concept of the modern 
Industrial Engineer as the designer of productive and 
management systems. This concept led to the following 
definition: 

Industrial Engineering is concerned with the 
design, improvement, and installation of inte
grated systems of men, materials, and equipment. 
It draws upon specialized knowledge and skill 
in the mathematical, physical, and social sciences, 
together with the principles and methods of engi
neering analysis and design, to specify, predict 
and evaluate the resu lts to be obtained from such 
systems. 

This definition is intended to reflect the unique char
acter of the Industrial Engineer, and it is sufficiently 
general to include the diverse areas in which Industrial 
Engineering can be of use. It is also intended to identify 
Industrial Engineering as an engineering discipline, and 
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to posit it within the scientific framework surrounding 
all branches of engineering. 

To better interpret this definition, consider what an 
Industrial Engineer is and what he does, by way of his 
relation to each of the following groups: 

• Management 
• Engineers and Other Staff Groups 
• General Public 

The Industrial Engineer is instrumental in aiding 
management with its chief function- decision making. 
Modern Industrial Engineering emphasizes the scien
tific methods of decision making. The Industrial Engi
neer performs management functions by originating and 
developing operating plans, programs, and controls 
which will permit the increasingly effective use of human 
and economic resources. 

Management Objectives 
The Industrial Engineer works with engineers and 

other staff groups to point out the unique application 
of engineering design and analysis techniques. The 
Industrial Engineer makes an engineering contribution 
by achieving management objectives, primarily those of 
optimizing the gains and minimizing the risks of an 
enterprise. The Industrial Engineer designs systems 
which involve people. This requires a fundamental, 
analytical approach that is essentially different from 
other engineering disciplines. The contribution of the 
Industrial Engineer is in the management decision-mak
ing process. The problems existing in this area deal with 
the optimum utilization of men, materials, equipment, 
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and energy -to achieve the purposes of an organization. 
The organization may be an individual department of a 
company, a hospital, an entire corporation, or any other 
group organized to produce a product, perform a service, 
or carry out a function. Managers of organizations need 
factual information arranged to define alternatives and 
consequences so they can better recognize and solve 
existing problems, The Industrial Engineer collects, 
analyzes, and arranges information in such a way as to 
fulfill this management need. 

The Industrial Engineer in the eyes of the general 
public is concerned with the design of industrial enter
prises or other types of organizations existing for a 
worthwhile purpose, and the planning or blueprinting 
of the combination of men, equipment, and materials 
necessary to produce most effectively desired goods or 
services. The Industrial Engineer differs from other 
engineers to the extent that his fundamental concern is 
with operations that result from both physical and hu
man forces, and are measured in both physical and 
economic terms. Therefore, he is educated in the engi
neering methods of analysis and design which stem from 
the physical sciences, mathematics, statistics, and eco
nomics. In addition he must be interested in human 

'INEERING 
behavior and how this behavior relates to the system 
that he creates. 

The Industrial Engineering concept has been defined 
and explained. The tools and techniques of the Industrial 
Engineer and the manner of their use by him have been 
examined. A key topic remains to be explored: areas of 
opportunity for the continued application and future 
growth of the Industrial Engineering approach. 

Historically, people have come to think of Industrial 
Engineering as time study and design of work methods. 
While it is true that this area is part of the activity of 
Industrial Engineering, it is absolutely false to assume 
that this is anything more than just one of many facets. 

In addition to this traditional role the Industrial Engi-
neer is a professional concerned with: 

• Analyzing, developing, and implementing an 
entirely new system consistent with modern de
cisiqn methods and computer technology. 
• Improving the performance and output of an 
existing system of men, machines, and materials 
regardless of whether it is in the manufacturing 

ABOUT THE AUTHOR 

Theta Tau engineering fraternity, snow- and water
skiiing, skin diving, and flying fill the time of Instruc
tor J. L. Reynolds when he is not teaching IE pro
duction engineering and production management. 
Instructor Reynolds became a teaching assistant in 
1958, an instructor in 1960, and plans to become a 
professor. He is from Minneapolis. 
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function (where most Industrial Engineering activ
ities have sprung up and are concentrated) or in 
the budgetary, legal or sales function. 

In these areas the Industrial Engineer steps back far 
enough from the day-to-day operations to observe ob
jectively the system by which the company is run rather 
than as a specialist in a particular area. Further, the In
dustiral Engineer interprets what he has seen and expe
rienced to other people in the organization. 

Dramatic Change 
A dramatic change has taken place in the Industrial 

Engineering profession. Emphasis is now being placed 
on action based on facts rather than feel. Greater atten
tion is now being given to the creative role in support 
of dynamic modern business. But most important, the 
Industrial Engineer is now teaming with others to stress 
the scientific, economic, and management aspects of an 
organization. 

A person considering Industrial Engineering as a 
career will find it one of the most rewarding in terms of 
challenge and satisfaction. The Industrial Engineer 
starting on his career receives the excellent financial 
compensation of other engineers. The modern Industrial 
Engineer not only utilizes the traditional engineering 
tools and techniques in performing his role, but also 
makes effective application of such new developments as 
electronic computers and modern data processing de
vices. In addition, the many new developments in man
agement science are best applied by individuals with the 
type of education and experience possessed by compe
tent Industrial Engineers. Many Industrial Engineers, by 
virtue of their area of endeavor and the breadth of their 
experience, have and will continue to progress into top 
management positions. 

A student who is interested in the dynamic field of the 
new Industrial Engineering can prepare himself for a 
career in this area while enrolled at the University. A 
discussion of this topic is broken into two major clas
sifications: undergraduate and graduate. 

During their last three years of undergraduate work 
students may elect several courses in Industrial Engineer
ing. In the Mechanical and Electrical Engineering De
partments, and the Department of Aeronautics and En
gineering Mechanics, planned sequences of courses in 
Industrial Engineering are available. Within these se-

(Continued on Page 34) 
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"Do It Yourself" Interview! 
Questions most frequently asked by college re

cruiters in interviewing college seniors, as reported 

by Northwestern University: 

1. In what school activities have you participated? 
Why? Which did you enjoy most? 

2. How do you spend your spare time? What are your 
hobbies? 

3. In what type of position are you most interested? 
4. Why do you think you might like to work for our 

Company? 
5. What courses did you like best? least? Why? 
6. Why did you choose your particular field of work? 
7. What percentage of your college expenses did you 

earn? How? 
8. What do you know about our company? 
9. What qualifications do you have that make you feel 

that you will be successful in your field? 
10. What are your ideas on salary? 
11. If you were starting college, what career would you 

take? 
12. Can you forget your education and start from 

scratch? 
13. Do you prefer any specific geographic location? 

Why? 
14. How much money do you hope to earn at age 30? 

35? 
15. Why did you decide to go to this particular school? 
16. What do you think determines a man's progress in a 

good company? 
17. What personal characteristics are necessary for suc-

cess in your chosen field? 

18. Do you prefer working with others or by yourself? 
19. What kind of a boss do you prefer? 
20. Are yoit primarily interested in making money or do 

you feel that service to your fellow men is a satis
factory accomplishment? 

21. Can you take instructions without feeling upset? 

22. Tell me a story! 
23. How did previous employers treat you? 
24. What have you learned from some of the jobs you 

have held? 
25. Can you get recommendations from previous em

ployers? 
26. What interests you about our product or service? 
27. Have you ever changed your major field of interest 

while in college? Why? 
28. How do your college grades after military service 

compare with those previously earned? 
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29. Do you feel you have done the best scholastic work 
of which you are capable? 

30. What do you know about opportunities in the field 
in which you are trained? 

31. Have you ever had any difficulty getting along with 
fellow students and faculty? 

32. Which of your college years was the most difficult? 
33. What is the source of your spending money? 
34. Did you enjoy your four years at this university? 
35. Do you like routine work? 
36. Do you like regular hours? 
37. What is your major weakness? 
38. Define cooperation! 
39. Will you fight to get ahead? 
40. Do you have an analytical mind? 
41. Are you easy to please? 
42. What do you do to keep in good physical condition? 
43. How do you usually spend Sunday? 
44. Are you willing to go where company sends you? 
45. What job in our company would you choose if you 

were entirely free to do so? 
46. Is it an effort for you to be tolerant of persons with a 

background and interests different from your own? 
47. What types of books have you read? 
48. Have you plans for graduate work? 
49. What types of people seem to "rub you the 

wrong way"? 
50. Do you enjoy sports as a participant? As an observer? 

51. Have you ever tutored an underclassman? 
52. What jobs have you enjoyed the most? The least? 

Why? 
53. What are your own special abilities? 
54. What job in our company do you want to work 

toward? 
55. Would you prefer a large or small company? Why? 
56. What is your idea of how industry operates today? 
57. What kind of work interests you? 
58. What are the disadvantages of your chosen field? 
59. Do you think the grades should be considered by 

employers? Pro or Con? 
60. Are you interested in research? 
61. If married, how often do you entertain at home? 
62. What have you done which shows initiative and 

willingness to work? 
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AERONAUTICAL ENGINEERING 

AGRICULTURAL CHEMISTRY 

BUSINESS ADMINISTRATION 

CHEMICAL ENGINEERING 

CIVIL & SANITARY ENGR. 

ELECTRICAL ENGINEERING 

INDUSTRIAL RELATIONS 

INORGANIC CHEMISTRY 

MATHEMATICS 

MECHANICAL ENGINEERING 

METALLURGICAL ENGINEERING 

MINING ENGINEERING 

ORGANIC CHEMISTRY 

PHYSICAL CHEMISTRY 

PHYSICS 

SCIENCES AND ARTS 

WE HAVE 
OPPO RTU NITI ES 

IN~ 

USE THIS CHART TO CHECK 
YOUR OPPORTUNITIES AT DOW! 

We call this an 'opportunities chart.' It shows some of, but 
by no means covers all, the professional positions avail
able at Dow for college graduates. What the chart cannot 
show is the keen interest that Dow management takes in 
the individual. Here, sound technical background and 
qualities of leadership are soon rewarded. Opportunities 
abound-on the job and through graduate study. 
Dow is currently serving 200 industries varying from 
medicine to mining, paper to paint, tires to textiles, 
farming to foundries. Dow has major manufacturing 
operations in 23 locations in the United States in addition 
to associated and subsidiary companies. Exploration goes 
on endlessly at 50 separate laboratories. In addition, Dow 
has rapidly expanding marketing and manufacturing oper
ations in 28 foreign countries. 
Behind every product (and Dow has more than 700) is a 
story of achievement that comes with opportunity. Oppor
tunity for individual and independent work by the people 

California-Pittsbu rg 

Colorado-Rocky Flats 

Illinois-Madison 

. 
Louisiano-Pioquemi ne 

Massachusetts-Framingham 

Michigan-Midland 

who created the product; by those who developed and 
engineered its manufacture; by the ones who produced, 
sold, and serviced it; and by those who continue to 
improve it. 
Dow's fringe benefits are excellent also ... life and hospi
talization insurance ... a yearly salary review plan (salaries 
are reviewed at least once a year, and the emphasis is on 
merit rather than length of service) ... a pension and 
profit-sharing plan ... an educational refund plan (pro
vides financial assistance for employees who want to 
increase their job effectiveness through continued educa
tion) ... and by participating in past stock purchase plans 
offered periodically, about 45 per cent of Dow's employees 
have become shareholders in the company. 
For more detailed information about Dow, we invite you 
to visit or write the Technical Employment Manager at 
any of the locations listed below. 

Ohio-Dobeckmun Company, Cl eveland 

Indiana-Pitman-Moore Company.~ Indianapolis Missou.ri-Allied labora to ri es, Inc., Kansas City 

Dow I ndustriol Service, Cl eve land 

Oklahoma-Dowell, Tulsa 
Texas- Freeport 
Virg inia-Wi ll iamsburg 

THE DOW CHEMICAL COMPANY Midland, Michigan 

MINNESOTA TECHNOLOG 17 



18 

DIRECT ENERGY CONVERSION 
. E 

ROCKET 
LIQUID HYDROGEN 

-
THERE'S CHALLENGE TODAY FOR VIRTUALLY 

FUEL CELLS 
MACH 3 

AGNETDHYDRO Y AMICS 

SATURN 
NUCLEAR 
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EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&W A development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-electric conversions ... hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL • AERO
NAUTICAL • ELECTRICAL • CHEMICAL and NUCLEAR ENGINEERING 

PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHE
MATICS • ENGINEERING 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. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin. 
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edited by 

PAUL A. CARTWRIGHT 

MUSIC almost became the career of Reuben M. Ol
son, lecturer in the Civil Engineering Department. 

By the time he had obtained his Masters degree in 
Mechanical Engineering here at Minnesota, Mr. Olson 
had studied music extensively. In fact, he had already 
played bassoon with the Minneapolis Symphony and 
says with a sigh that even to this day he might have 
made more money as a professional musician. 

But fate had its way and Mr. Olson, instead, took 
an engineering job in Washington, D.C., with the Naval 
Ordinance Labs, early in the second world war. 

His native state soon called him back, and Mr. Olson 
returned to take on an engineering position at the Uni
versity's St. Anthony Falls Hydraulics Laboratory on 
the Mississippi River. Still working at the labs, he began 
teaching part time courses in the Civil Engineering 
Department. Then five years ago, Mr. Olson found him
self teaching on a full time basis. 

"You find that you can't help but learn easily in Mr. 
Olson's classes," commented a student. "Every lecture 
comes alive with cleverly salted wit which few profes
sors seem to have." 

Just recently, Olson compl~ted a textbook to comple
ment his lectures in Hydromechanics. He says he tries 
to give students the important "overall view." 
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JOHN E. REHFELD, Ch E '62 

HEADING the IT Placement Service is but one of 
many responsibilities keeping Professor Paul A. 

Cartwright busy. His schedule also includes teaching 
several EE courses, heading the EE survey courses (de
signed for those students in other engineering fields), 
and serving as faculty advisor for several IT student 
organizations: Technolog, and Tech. Commission to 
name two. 

Prof. Cartwright worked in industry for several years 
after receiving his BEE from Minnesota in 1937 but he 
soon returned to Minnesota to become an instructor for 
some of the many military service programs instituted 
in the early 1940's. 

Cartwrgiht also began teaching EE courses on his 
return to the campus and his keen interest in the indi
vidual students quickly began to add many more com
mitments to an already busy calendar. It was in 1959 
that he added still more to his schedule, the IT Place
ment Service. 

When not busy in the office, you can find Cartwright 
busy at a wide variety of hobbies. He particularly likes 
outdoor activities ranging from rock collecting to hunt
ing and fishing. Cartwright thinks his likeness for the 
outdoors stems in part from being raised in a small town. 

Besides a cabin to the north, Cartwright someday 
hopes to buy a small farm near the city- a place to 
relax and pursue his hobbies. 

REUBEN M. OLSON 
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Bright futures in data transmission at W. E. 

New engineers with initiative who can meet Western Elec
tric's high standards are offered many exciting career oppor
tunities with our company in data processing development 
work as it relates to communications. 

For example, Western's engineers- working closely with 
Bell Telephone Laboratories-have solved development and 
manufacturing problems connected with the Bell System's 
new DATA-PHONE Data set (made by Western Electric). 
DATA-PHONE service lets business machines, such as com
puters, "speak" to each other in a language of numbers and 
symbols over existing telephone communication networks. 
This represents a tremendous boon to business; and conse
quently, it is estimated that some day there may be more 
machine talk than people talk using telephone lines. 

Of course, data communications is only one of many re
warding career areas that await you at Western Electric. 
Here are just a few of the others: electronic switching ... 
solid state electronic devices . . . microwave radio relay 
... computer-programmed production lines ... solar cells . . . 
optical masers ... futuristic telephones. 

We need high-caliber, forward-thinking engineers now to 
help us transform these plans into realities or to work with 
us in scores of other key communications areas. Your future, 
the future of Western Electric, and the future of America's 
communications - could well depend on your first career 
connection. 

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 61 05, 
222 Broadway, New York 38, New York. And be sure to arrange for a 
Western Electric interview when our college representatives visit your 
campus. 

W~gt~rtt Electric 
~ 

MANUFACTURING AND SUPPlY ~UNIT OF THf lfll SYSHM 

Principal manufacluring locations at Chicago, Ill.; Kearny, N. J. ; Ballimore, Md. ; Indianapolis, Ind.; Allentown and Laureldale, Pa. ; Winston-Salem, N. C.: Buffalo, N. Y.: North Andover, 
Mass. ; Omaha, Neb.; Kansas City, Mo.: Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton. N. J. Teletype Corporation, Skokie, Ill., and 
1 ittle Rock. Ark. Also Western Electric distributior. centers in 33 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. V 
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====Miss December====;] 

I 
jl 

I 

- Meroslava Prehar==========~ 
Miss December is beautiful Miss Meroslava 

Prehar. In her native country, the Ukraine, her 
name means "Peace and Glory." 

She was born in the Ukraine in 1942 at the 
time the Germans were retreating and taking 
all the young people with them. She and her 
family were among these young people. 

Following the war at the age of 7, she and 
her family came to America and have become 
quite a travelling family. So far, they have visited 
28 states and hope to complete the 50 soon. 

Her interests include ice-skating, swimming, 
modeling (naturally), singing, the piano, cooking 
and baking. She belongs to a number of campus 
organizations and is secretary of the Ukrainian 
Students Club and president of the Pat Stevens 
Modern Miss Club. 

When asked why she would like to date an 
engineer, she replied enthusiastically, "Any boy 
who's in LT. is very smart, good looking, and has 
chosen a great field to work in. And of course, 
as any girl knows, some day he will be rich!" 

Photos by Gary Sherburne 



Our new plastic stops 
a 30-cal. bullet cold 

(he hopes) 

That plastic sheet is a scant 5/8" 
thick. But it ' ll stop a bullet in its 
tracks. Splaaaat. 

Our model is actually one of the 
inventors, John J. Aclin . He knows 
it's infallibly bulletproof (but still 
finds the concept a bit hard to 
believe). It does work. Really. And 
the plastic scales in at 1/7 the weight 
of steel. 

In addition to our bullet-stopping 
plastic, we 're working on quite a few 
other " unbelievable" projects. 

Like converting common clay into 
alumina (already a laboratory reality, 
now in the pilot plant stage). 

Like a shotgun barrel made by 

winding 500 miles of glass fiber 
around a thin steel liner (now bagging 
its share of game around the world) . 

Like developing more powerful 
liquid missile fuels (will Olin 's hydra
zine get us to the moon?). 

And getting back to Earth , a chem
ical agent that arrests grass growth 
(a long range project that lawn own
ers are rooting for). 

Because we're moving so rapidly, 
promising graduates enjoy unique 

Olin 
" An Equal Opportunity Employer" 

career opportunities with Olin. 
Research gets a healthy budget and 
research people, a healthy climate. 

Most of our research facilities are 
consolidated in, the new Olin 
Research Center in New Haven, 
Conn. Where scientists, engineers 
and technicians work with the men, 
the equipment and the responsibili
ties that can bring them to full poten
tial quickly. 

For further information on career 
opportunities, the man to contact 
is Charles M. Forbes, College 
Relations Officer, Olin Mathieson 
Chemical Corporation , 460 Park 
Avenue, New York 22, New York. 

CHEMICALS • INTERNATIONAL • METALS • ORGANICS • PACKAGING • SQUIBB • WINCHESTER-WESTERN 
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If it isn't fun, don't do it! 
There are those who will tell you that the world beyond the academic walls is (a) 
highly competitive, (b) full of opportunity, and (c) above all, serious business. 
Although we are keenly aware of the serious implications of the advanced propul
sion work we're doing, at UTC we take a somewhat different view. 
We believe that the right man in the right job will enjoy what he's doing. He'll find 
the competition stimulating, the challenge exciting. He'll be eager to get to work 
in the morning, simply because his work is fun. And this enthusiasm is bound to 
rub off on the paycheck, make no mistake about that. 
Now, while you're giving serious thought to your future, we invite you to check out 
the possibilities here at UTC. For more information, write Jay Waste, Dept. 113. 

United Technology Corporation 
P. 0. Box 358, Sunnyvale, California U 

SUBSIDIARY OF UNITEi=iCRAFT CORPORATION 
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Raytheon offers 
current openings in: 

RADAR 
INFRARED 

MISSILE SYSTEMS 
COMMUNICATIONS & DATA PROCESSING 

MICROWAVE ELECTRONICS 
SOLID STATE 

SONAR 

Raytheon offers 
Graduate study 
opportunities 

at Harvard 
and M.I.T. 

As the major horizons in electronics 
are explored and extended, Ray
theon offers an increasing number 
of challenging projects for scientists 
and engineers. In order to accom
modate this heavy investment in 
research and development, Ray
theon is committed as never before 
to comprehensive programs for 
developing its technical staff. The 
new Advanced Study Program is 
one of these. ' 

This program is available to a 
selected group of outstanding scien
tists and engineers. It enables pres
ent and prospective Raytheon staff 
members, who are accepted for 
graduate study at Harvard and 
M.I.T., to pursue at Raytheon's 
expense part-time study toward a 
master's and/ or doctor's degree in 
electrical engineering, physics or 
applied mathematics. You too may 
be able to qualify for the Advanced 
Study Program. 

For detailed information, visit your 
placement director, obtain the bro
chure, "Raytheon's Advanced Study 
Program," and arrange an on
campus interview. Or you may 
write directly. to Mr. G. C. Clifford, 
Coordinator of College Relations, 
Raytheon Company, Gore Bldg., 
Watertown, Massachusetts. 

[RAYTHEON~ 
An Equal Opportunity Employer 
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HIGH SCHOOL PAGE 

MATHEMATICS IN THE 
INSTITUTE OF TECHNOLOGY 

By DR. S. E. WARSCHA WSKI 
Head, I.T. Department of Mathematics 

M athematics is at the foundation of all studies in the 
Institute of Technology (LT.). Mathematics is the 

language of science and also is a science in itself. Be
cause of the variety of roles that mathematics must play 
in the development of scientists and engineers, the Math
ematics Department of LT. offers a variety of programs. 

All students in the Institute, whether they be headed 
for a career in the sciences or in engineering, take at 
least two years of mathematics. At the present time, for 
a majority of students, the basic course is a six quarter 
sequence, consisting of two quarters of College Algebra 
and Trigonometry followed by three quarters of Analytic 
Geometry and Calculus and by a quarter of Differential 
Equations. 

Approximately one half of all the students in the In
stitute need more advanced mathematics beyond that 
taught in the first two years. Such need is becoming more 
universal. The rapid advances in modern technology, 
which to a great extent are based on the use of advanced 
mathematics, make an ever increasing demand on the 
theoretical knowledge of the scientist and engineer. A 
number of areas in mathematics which some years ago 
only a few senior or graduate engineering students 
learned such as probability, statistics, theory of matrices, 
as well as the theory and use of modern high speed cal
culators are now considered an essential background 
for a majority of the future engineers. The basic old
fashioned course is no longer an adequate preparation. 

The Institute of Technology is moving in the direction 
toward providing for this accelerated need. Last fall, 
students who entered the University with a preparation 
of four years of mathematics in high school and scored 
sufficiently high on the LT. entrance test, were exempted 
from the first quarter College Algebra and Trigonometry 
and started their college work with the second quarter 
course. The quarter in mathematics which those students 
saved now will be added at the' end of the sophomore 
year, providing some time for further enrichment of 
the basic course. By the fall of 1963, we expect that 
the majority of entering students will follow this pro
gram and the present first quarter of math will only 
be taken by a few, and without credit, to make up de
ficiencies. 

We hope that by the fall of 1965 most students headed 
for the Institute of Technology will have had an adequate 
preparation in college algebra and trigonometry so that 
their first course in the university would be Analytic 
Geometry and Calculus. Since the basic six quarter se
quence in mathematics will be retained, more advanced 
topics can then be added in the sophomore year. This 
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will be an important step in the modernization of our 
basic curriculum. 

For the student with special interest in mathematics, 
whether he majors in it or not, the Department provides 
honor sections in Calculus, Differential Equations, and 
Advanced Calculus (usually taken in the junior or senior 
year). These sections contain more than the conventional 
material and the presentation is from an advanced point 
of view. 

The importance of the role of mathematics in our 
modern society- not only for the scientist or engineer, 
but for everyone who seeks some understanding of the 
world around us - has been recognized at all levels of 
education. In particular, the high schools are introduc
ing, at an ever increasing rate, more advanced and ac
celerated courses for the scientifically minded students. 
It is entirely possible and very desirable for our young 
people to learn more mathematics at an earlier age. 

Ih the fall of 1962 the minimum admission requirement 
for the Institute of Technology will be three years of 
high school mathematics, including at least 1% units of 
algebra and 1% units of geometry. However, it is strongly 
recommended that a student heading for the Institute 
complete four years of mathematics in high school. These 
four years should be divided approximately into two 
years of algebra and two years of geometry of two and 
three dimensions, including a minimum of one semester 
of trigonometry. In the fall of 1963 this recommendation 
will become the entrance requirement. 

In addition to providing the instruction in mathematics 
for students in the physical sciences and engineering, the 
Department of Mathematics is also concerned- and it 
considers this as one of its most important functions
with the training of future mathematicians. It offers a 
four year curriculum with a major in mathematics lead
ing to a degree of Bachelor of Mathematics, and grad
uate work leading to the master's and Ph.D. degrees. 
The undergraduate program is a science oriented cur
riculum with a strong emphasis on mathematics and 
physics. No courses in engineering are required, although 
such courses may be taken on an elective basis. The cur
riculum is flexible enough to provide for some specializa
tion, both in pure and applied mathematics. It provides 
a very sound foundation for graduate study. In fact, a 
majority of our graduates go into the graduate school, 
although a few go right to industry. 

Added to his courses in mathemaitcs and the physical 
sciences, a student must also meet a minimum of 37 
quarter credits in non-technical courses, such as the hu
manities, social sciences, and biological sciences. These 
provide some background for the student's general edu
cation. The principal difference between this curriculum 
and that of a mathematics major in most liberal arts 
curricula is the higher course requirement in mathe
matics. 

Mathematicians are very much in demand at the pres
ent time. They are needed in teaching, both at the high 
school and college level, in research at universities, in 
industry, and in government service. The financial re
wards in occupations connected with mathematics have 
been steadily improving. Any young person who has 
mathematiCal talent should consider seriously a career 
in mathematics, for today it can be both intellectually 
satisfying and financially rewarding. • 
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If your field is The fast-moving, 

PHYSICAL· 
fast-growing business 

to talk to is ... 

SCIENCE, THE BELL 
ENGINEERING, TELEPHONE 

MATHEMATICS SYSTEM 

JANUARY 16, 17 & 18 
when the Bell System Recruiting Team will b.e 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· 
tern-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. 

A n n n n n 0 n n n n • 
MINNESOTA TECHNOLOG 
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Like about 239,000 miles if you're part of the 
scientific team at Ford Motor Company's 
Aeronutronic Divis ion in Newport Beach, 
California. 

A leader in missile development, Aeronu
tronic was assigned to build the U.S.'s first 
moon capsule for the NASA Ranger lunar 
exploration program. This 300·pound instru
mented package wi ll be launched by a larger 
spacecraft for impact on the moon's surface 
where it will transmit computer data to earth. 

Meanwhile, back on this planet, men and 
ideas are in constant motion at Aeronutronic, 
planning scientific break-throughs which will 
effectively transform new concepts into practi
cal products for industry and defense. 

Aeronutronic has been awarded prime 
contracts for the Air Force "Blue Scout" 
rocket-space program; the development of 
DECOYS in the Air Force ICBM program; 
SHILLELAGH surface-to-surface guided mis
siles for the Army. 

Ford Motor Company recognizes the vita l 
relationship of science to national security. 
Through our Aeronutronic Division sup
plemented by our scientific research and 
engineering facilities at Dearborn, Michigan, 
we actively support long-range basic research 
as an indispensable source of today's security 
and tomorrow's products. This is another 
example of Ford's leadership through 
scienti{tc research and engineering. 

AND THE AGE OF SPACE ~ 
MOTOR COMPANY 

The American Road, Dearborn, Michigan 
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i.ftmTECHNOLOG CALENDARmm 
m ENGINEER'S GUIDE TO CAMPUS EVENTS iii 
!!! edited by PETER HALDEN, ME, '64 m 
TUESDAY, DECEMBER 5 

Geophysics Lecture- 7:30 p.m. 
Mayo Auditorium. Speaker: Dr. 
Harold Urey, of the University 
of California. Subject: "Geology 
of the Moon." 

Mechanical Engineering Heat 
Transfer Seminar -11:30 a.m., 
Arch. 140, subject and speaker to 
be announced. 

Mechanical Engineering Transfer 
Process Seminar -11:30 a.m. 
Arch. 55. Speaker: Dr. P. A. 
Schoeck. Subject: "An Investiga
tion of Anode Energy Transfer in 
High Intensity Argon Arcs." 

THURSDAY, DECEMBER 7 

Technical Commission Meeting-
4:30 p.m., E 104. 

Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Arch. 140. Subject and 
speaker to be announced. 

Electrical Engineering Colloquim 
- 4:30 p.m. EE 237. Speaker: Pro
fessor Minoru Takahashi of 
Tohoku University, Sendai, Jap
an. Subject: "Magnetic Anistropy 
of Evaporated Films." 

FRIDAY, DECEMBER 8 

First day of 6nals. Good Luck! 

SATURDAY, DECEMBER 9 

Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Southern 
Methodist. "You should be study
ing!" 

THURSDAY, DECEMBER 14 

Sigma Alpha Sigma stag- 8:30 
p.m., for active members and 
alumni, place to be announced. 

Kappa Eta Kappa After-Finals 
Party- 8:00 p.m. St. Paul Hotel. 
For actives and pledges. 

Fall Quarter Commencement-
8:00 p.m., Northrop Auditorium. 

FRIDAY, DECEMBER 15 

Hockey- 8:00 p.m. 
Arena. Minnesota vs. 
College. 

Williams 
Colorado 

Alpha Chi Sigma After-Finals 
and Christmas Party-9:00 p.m. 
Alpha Chi Sigma house 

MINNESOTA TECHNOLOG 

SATURDAY, DECEMBER 16 
Hockey- 8:00 p.m. Williams 
Arena, Minnesota vs. Colorado. 

WEDNESDAY, DECEMBER 20 

Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Arizona 
State. 

FRIDAY, DECEMBER 29 
Hockey- 8:00 p.m. Williams 
Arena. Minnesota vs. Harvard. 

SATURDAY, DECEMBER 30 

Hockey-8:00 p.m. Williams 
Arena. Minnesota vs. Harvard. 

SUNDAY, DECEMBER 31 

"'Sigma Alpha Sigma New Year's 
Eve Party- 9:00 p.m. Place to be 
announced. 

TUESDAY, JANUARY 2 

Kappa Eta Kappa smoker- 8:00 
p.m. 901 Washington S.E. Speak
er: EE faculty member. 

WEDNESDAY, JANUARY 3 

Kappa Eta Kappa Informal Ini
tiations- First of three consecu
tive days, for active pledges only. 

THURSDAY, JANUARY 4 

Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Arch. 140. Speaker: G. 0. 
Voss. Subject: "Heat Transfer in 
Chemically Reacting Systems." 

SATURDAY, JANUARY 6 

Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Purdue. 

MONDAY, JANUARY 8 

Open House at All Five Profes
sional Engineering Fraternities -
Sponsored by the Technical Fra
ternity Council (TFC). 
Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Indiana. 
Alpha Chi Sigma- Winter quar
ter pledge class starts. 
Kappa Eta Kappa smoker- 8:00 
p.m. 901 Washington S.E. Speak
er: EE faculty member. 

TUESDAY, JANUARY 9 

Minnesota Technolog- January 
issue available. 
Geophysics Lecture- 7:30 p.m. 
Murphy Hall Auditorium. Speak
er: Professor Robert Uffen. Sub
ject: "The Deep Interior of the 
Earth." 

• A ltendance limited to group members 

MINNEAPOLIS 
BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

IL(~~E N., .. c 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 
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SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER 

n Richard Tennis, 4th year ME Senior 
n had the divine fortune of being chosen 

€ m-s as the individual to represent the Uni
vers,ity of Minnesota's ASME student 
chapter at its National Convention at the 
Statler-Hilton Hotel in New York City 

on November 26th to December 1st. 
First class, round trip, air fare from Minneapolis to 

New York, plus round trip ground transportation from 
the airport, plus $15.00 allowance per day was provided 
by Procter and Gamble, his sponsor. 

However, Procter and Gamble stipulated that no 
more than $10.00 per day (or night) of the allowance be 
used for inebriatjng beverages. 

At pre3ent, our honored leader (6th-year Senior in 
M.E.) is attempting to set up a joint meeting with AlEE 
and AilE. Some trouble has been reported as the mem
bers of AilE refuse to lay down tl1eir stop watches and 
the members of AlEE refuse to drop their electron 
emitters; but success is hoped for. 

On Wednesday, November 15, Mr. Bourne of Reming
ton Rand Corporation spoke at our monthly meeting 
on "Techniques of Employment Interviewing." For 
those with a low C.P.A., he told how to deemphasize it 
and emphasize your participation in professional organi
zations. He also gave some interesting personal impres
sions of candidate3 for employment tl1at he has hired. 
Rounding out the quarter was a trip to Twin City Die 
Casting Company on November 30th. 

We in A.S.M.E. feel that each engineer needs to asso
ciate himself with a strong technical society which will 
provide the cppor tunity to grow and develop as rapidly 
as the profession demands. The American Society of 
Mechanical Engineers is the society that meets and fills 
these demands. Any engineering student interested in 
affiliating himself with A.S.M.E. should contact our 
advisor, Mr. Darrell Frohrib, located in room 310 of 
Mechanical Engineering Building. 

The A.S .C.E. student chapter sums 
up fall quarter by posting a member
ship drive and three meetings. Mr. 
Robert Randell, district structural engi
neer for the Portland Cement Associa
tion, was the speaker for the October 

5th meeting. He gave a talk on thin shell concrete struc
tures which was accompanied by slides and a movie. 

At the November 8th meeting, 1r. Paul Staffeld, 
programming director of the Minnesota Highway De
partment was our speaker. His talk was on the Interstate 
Highway Construction projects in Minnesota. The final 
meeting of the quarter was held the evening of Novem
ber 30. 

A student-faculty smoker is in the planning stages 
for Winter quarter. 
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With school and studies now in high 
gear, the future engineer needs some 
form of recreation, something to get him 
away from the books for a short break. 
We at Triangle have had a well balanced 

.._ _ _..__ ... quarter. Our football team has come 
out even, with three wins and three losses. Minor injuries, 
however, were encountered by some, and aches and 
pains by many. 

Besides our athletic endeavors, we had some good 
social functions also. Our homecoming party was a great 
success - and well attended by actives, pledges, and 
alumni. With a hay-ride or a "hard-times party" about 
two weeks before finals , and our quarterly after-finals 
stag, the balance between social activity and study is 
a good one. 

Pledged recently were Bob Mortenson E.E. '65, and 
John Kimball Phys. '65, two fine future engineers. With 
the pledge class nearly equal to the active chapter, now, 
there exists an exciting atmosphere at the Triangle house. 

One big thing coming up in early January- Technical 
Fraternity Council's open house. If you didn't sign up at 
the T .F.C. booth during winter quarter registration, con
tact us at 1227 S.E. 4th St. The open house program will 
begin at our chapter house at 7:30p.m., January 8. 

Pi Tau Sigma is proud to announce 
the initiation of thirteen men from the 
mechanical and industrial engineering 
classes into the chapter during the past 
quarter. These men have shown them
selves to be worthy of membership by 

scholastic achievement and character, and in the opinion 
of the chapter, will become leaders in their field. A 
banquet was held in honor of the initiates at J ax Cafe. 

The following men are now members of the Minnesota 
Gamma Chapter of Pi Tau Sigma: Alan D. Ackerman, 
Thomas J. Antolak, Gregory N. Baker, Allan P. Bakke, 
Richard W. Hoffman, Raymond R. Eberhart, Roger E. 
Erickson, Gary J. Goth, Melvin J. Koski, Thomas R. 
Laitala, Virgil A. Marple, Willard W. Pulkrabek, and 
Roger G. Schroeder. 

A.I.M.E. officers for 1961-62 are Brian 
Krogseng, President; Jim Shepard, V.P.; 
Otto Schumacher, Treasurer; Terry 
Krimke, Secretary. Our first meeting 
explained the goals of our society 
through speakers E. P .. Pfleider and G. 

Weaton. We also welcomed new members. Our Novem
ber meeting included a discussion of upcoming events 
and a movie. 

E-Day 1961 was another success for A.I.M.E. We 
added 5 new trophies to our trophy case, including the 
All-Par trophy. 
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Alpha Chi Sigma is a professional fra
ternity designed for chemists and chem
i~al engineers. With this purpose in mind 
we try to keep our professional interests 
foremost in all of our primary functions. 
However, we at Alpha Chi Sigma also 

realize the importance of knowledge outside of our own 
fields. In the spirit of these high standards we enlist the 
services of the finest speakers available for our-: pro
fessional meetings. 

As an example of this we might cite two of our speak
ers of fall quarter. Dr. Warren Lawson, from the State 
Health Bureau, spoke to us about the hazards of radia
tion exposure of all types. He discussed topics .ranging 
from fallout to the fluoroscopes used by shoe salesmen. 
Earlier in the quarter we enjoyed an informal talk on 
the foreign policy of India and other so-called "fence
straddlers". The speaker on this evening was a Mr. Vit
tals, a Political Science major from India. His views were 
quite controversial and the talk was followed by a lively 
discussion. A trademark of Alpha Chi Sigma speakers is 
their wi1lingness and ability to answer questions. 

Our social calendar was also full during fall quarter. 
We started things off with a small party soon after school 
began. The night of the Homecoming Dance was cele
brated by some of the Brothers going to the "Nelson's" 
for cocktails and from there to J ax for dinner. Some of 
them even found time to squeeze in the Dance. After the 
Dance, a drying-out, thawing-out, and sobering-up affair 
was held at the house. The quarter will be rounded out 
by the traditional after finals party- sort of a "forget
it-all". 

Speaking of athletics (which we haven't spoken much 
about yet) reminds us of one of the high points of the 
year. On October 23rd the annual Grad-undergrad foot
ball game was played. As usual the Undergrads won, but 
the Grads went down fighting. AXE was entered in the 
bowling league and plans to increase its endeavor during 
winter quarter. 

If any chemist or chemical engineer is interested in 
Alpha Chi Sigma, call FE 1-5951 and ask for Mr. K. or 
else drop by the AXE HOUSE- 614 Oak St. S.E. 

t!!: In order to strengthen the position of 
the professional fraternities and to facili-

jf tate the further cooperation of the fra-
ternities, yet still maintain the tra

(l,C ditional rivalry, the Technical Fraternity 
Council (TFC) was recently organized. 

Its present membership includes representatives from 
each of the 5 technical fraternities: Alpha Chi Sigma, 
Alpha Rho Chi, Kappa Eta Kappa, Theta Tau, and 
Triangle. This year the TFC will be led by Ralph Laider
man (Alpha Rho Chi) President; and Tony Appleget 
(Triangle) Secretary-Treasurer. 

The Council sponsored a booth during winter quarter 
registration to provide an opportunity for the students of 
IT to receive information and ask questions about the 
professional fraternities. At that time an invitation was 
extended to all interested IT students to attend a tour 
of the five fraternities to better acquaint them with the 
benefits that a professional fraternity offers. The TFC 
hopes you will set aside Monday evening, January 8, to 
take advantage of this opportunity. 

MINNESOTA TECHNOLOG 

won the "Jug." 

Homecoming was again a success. 
This year, Kappa Eta Kappa dined and 
danced at Holcomb's across the St. Croix 
from Stillwater. It can truly be said that 
even though it was raining outside, 
spirits were high inside as Minnesota 

This quarter, our pledge class consists of: Dale Berndt, 
Gary Hokenson, Don Kostuch, Howard Ostrem, Kerwin 
Posthuma, Dave Robertson, Rodger Schlagel, and Archie 
Stone. Initiation will take place the first week of win
ter quarter. 

Rod Maas was recently elected to the position of 
treasurer. Delinquent dues will no longer exist with this 
"Tiger" on our trail. 

Since after finals is a gala affair each quarter, KHK 
feels that it should be a special occasion. We are tenta
tively planning a party at the St. Paul Hotel on Thurs
day, December 14th. 

The National Convention of Kappa Eta Kappa was 
held over the Thanksgiving weekend. This year, our host 
was Delta chapter which is located at the University of 
Wisconsin in Madison. Bruce Grewenow was our repre
sentative, but others also made the trip. Next year our · 
chapter will host the event. 

SAS with 10 new pledges held a rous
ing Theater Party November 11. Twen
ty-five couples attended the Guthrie 
Theater's production of "Charlie's Aunt," 
and then proceeded to a rousing (and I 
mean lively) party at a member's home. 

The personal SAS Combo led a responsive group of 
folksingers while the "Bopsters" on the lower level 
danced with "Atomite." Everyone who was physically 
able to leave said they had a great time. Those who 
were not able to leave had a better time, yet. 

Ron Lazarus is in charge of E-Day which is usually 
held spring quarter, but with Ron as chairman ? ? ? ? 

Coming up on the social agenda are the Stag marking 
the end of fall quarter and the New Year's Eve Party 
which is being planned by the pledges. 

• '~"'""'"' . artists' materials 

ART MATERIALS, INC. 
315 J.lth ave. s.e. • minneapolis, minnesota • FEderal 9-0397 

Downstairs Perines Bookstore 

Complete Line of 

Art, Engineering, and Drafting 

Supplies 
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* THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls - with 

PRINTED SALESMANSHIP 
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This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J. C. Kiersted, Texaco Inc., 135 East 42nd @) 
Street, New York 17, N.Y. Your inquiry will receive prompt and careful consideration .. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or 'national origin. 
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Industrial Engineering . 
(Continued from Page 15) 

quences there is a basic core of courses. A few are in
ventory and production control, operations research, 
managerial costs, engineering economics, industrial sta
tistics, and work measurement. These courses provide 
the student with the necessary analytical background in 
the fundamentals used to solve industrial problems. 

Students in the Industrial Engineering Option offered 
in the Mechanical Engineering Department are eligible 
to participate in the Work-Study program. Through this 
program they may gain valuable on-the-job experience 
by working in industry every other quarter during their 
fourth and fifth years. 

The rate of development and the impact of Industrial 
Engineering requires a graduate program which offers 
the challenge of new ideas, new techniques, new re
search, and new equipment. Such a program is available 
at the University of Minnesota. 

Industrial Engineering may also be used as a field 
related to advanced degree programs in several other 
departments. • 

~be (ollege ~bop 
500 Washington Ave. S. E. 

One Block East af the Union 

••. fashion reaffirms its 

breeziest d ilettante: 

WIN 
$5.00 

Try the Brain Teasers 
Page 36 
CONTEST RULES 

Every month six prizes will be offered, one for 4 dollars cash, and five 
more each for 1 dollar. The 4 dollar prize will be awarded to the first IT 
student who submits the correct solutions to the greatest number of Decem
ber's Brain Teasers. The 1 dollar prizes will be awarded to the first student in 
each year of IT who correctly solves the greatest number of Brain Teasers. 

Awards will he based on accuracy, promptness of reply, clarity, and logic 
of solution. Only undergraduates enrolled in IT are eligible to compete. 
Members of the Minnesota Technolog staff and the Minnesota Technolog 
Board are not eligible. 

All entries must include entrant's name, file number, major, and class 
year (1, 2, 3, 4 or 5) . Entries must be brought or mailed to the Minnesota 
Technolog, Room 2, Mechanical Engineering Building on or before Monday, 
December 18, 1961. 

The Blazer- strictly natural! 

The fie ld is broadened 

34 

now to admit today's fav6red 

olive as well as 

-the jacket's customary 

regulation blue. 

THE 
BU\ZER 

$2995 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems plus 
secondary power equipment. Complete, integrated 
systems (such as those pictured above) are under 
study at Garrett's AiResearch Manufacturing 
Divisions. Their design reflects 20 years of leader· 
ship in airborne and space systems, including 
NASA's Project Mercury life support system. 

Other project areas at Garrett include: solar 
and nuclear power systems for space applications; 
electronic systems, including centralized flight 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting several months 
in diversified areas is available to every newly
graduated engineer to aid in his placement. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development projects. 

For further information about a-career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 45, 

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

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

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited 
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edited by RICHARD A. PEDERSEN, EE '62 

BRAIN 
S~3S"3.L 

1. A ball is dropped from a height of 10 feet. It re
bounds one-half the distance on each bounce. What is 
the total distance it travels? 

2. Two candles have equal lengths. One is consumed uni
formly in four hours, the other in five hours. If they are 
lighted at the same time, when will one be three times 
as long as the other? 

3. A and B live at opposite corners of a square lot. C 
and D live at the other two corners. They all carry water 
from a spring located within the lot, which is 5 rods 
from A; 4 rods from B; and 3 rods from C. How far must 
D carry water? 

4. A candle 15 inches long will burn for 9 hours. One 
inch at the lesser end will be consumed in 20 minutes 
less than the same length at the larger end. How long 
will it take for an inch at the lesser end to be consumed? 

5. All other things being equal, which will cause the 
greater racket, two arguing E.E.'s at a distance of four 
feet from you, or three arguing M.E.'s at a distance of 
six feet?. 
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6. Two men play a game of draw poker in the following 
curious manner. They spread a deck of 52 cards face up 
on the table so that they can see all the cards. The first 
player draws a hand by picking any five cards he chooses. 
The second player does the same. The first player now 
keeps his original hand or draws up to five cards. His 
discards are put aside out of the game. The second 
player may now do likewise. The person with the higher 
hand wins the game. All suits have equal value, so that 
two flushes tie unless one is made up of higher cards. 
Can one of the players win every time? If he can, how 
can he? 

ANSWERS TO NOVEMBER1 S 
BRAIN TEASERS 

1. 60 years old 
2. 55 minutes 
3. 24.96 feet 
4. (3/ 5) y'S hours 
5. n =2/ 5 
6. $39, $21, and $12 
7. 20 seconds 

The winners for November were: 
lst year- None 
2nd year- Earl Cunningham, E.E., $1 
3 rd year - None 
4th year- Larry W. Finger, Physics, $5 
5 th year - None 

Win $5.00 by solving the Brain Teasers, see details on 
page 34. 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond the snapshot 
(random notes) 

• • • 

Light as air 

Both beakers contain the same quantity 
of applesauce. The picture should inter
est the millions who face the problem 
of avoiding more calories than their 
doctors say are good for them while 
enjoying the delight of good eating. 

The one on the right contains only 
two additional ingredients: 1% of a cer
tain type of monoglyceride fat we distill 
for the food industry and 1000% of air. 
Both added ingredients are harmless as 
applesauce itself. 

One adds the monoglyceride, warms, 
and whips. If the result is a bit too airy 
for the common taste, one can either 
use more strongly flavored applesauce, 
freeze while mixing (as in making ice 
cream), or both. 

It doesn't have to be applesauce. We 
have made the idea work just as well 
with bananas, tomato juice, etc. 

Mind you, expect no applesauce from 
us. We offer no foods in fami ly-sized 
quantities. We work closely, however, 
with companies that do. 

FOOD TEC HNOLOGY NEEDS GOOD PEOPLE 

THIS paper 

"My husband sells oscillograph paper. 
Competition is fierce. He comes home 
beat every night." 

Few overhearing her would know 
what the poor soul is talking about, yet 
she speaks the truth. Oscillographs 
probably outnumber pickle barrels in 
this country at present. Oscillographers 
are correspondingly numerous. Methods 
that one sect of oscillographers prefers 
above all else another sect can't see for 
dirt. One sect prefers automatic oscillo
gram processors. Paper manufacturers 
like us find their favor worth competing 
for. Therefore we announce a new 
advance in media for their use. 

An advance in the old art of paper
making came first. Then new emulsions 
were devised to work properly with the 
new base. Then proper processing 
chemicals were devised for the new 
emulsions. Then the combination was 
extensively proved out under practical 
conditions of use by parties interested 
only in end-results and hardly at all in 
the how and why. 

They found that THI S paper dries 
thoroughly at high processor speeds 
without creases, doesn't crack or dis
tort, isn't fussy about how long it sits 
around before use, and gives trace lines 
that stand out black as the ace of spades. 

"THIS" won't do for a trademark. 
We call it Kodak Ektaline Paper. Kodak 
Ektaline Chemicals come as liquids. 
The stabilization principle used in the 
automatic oscillogram processors came 
from Kodak, too. 

ADVANCED PAPER·MAKING 
NEEDS GOOD PEOPLE 

Smart hard""are 

Alarm prevails over the nation's bill for 
research unwittingly repeated. We have 
an answer. Even the hardware is all 
built. It uses litt le chips of film 16mm 
by 32mm, which are never touched by 
human hands. 

Each of the millions of chips carries 
both a) language the machines can use 
in classifying information to almost any 
depth of detai l and b) microreproduc
tion of documents, photographs, manu
scripts, drawings, or whatever for the 
human user to examine with his natural
born eyes as soon as the machine has 
"remembered" it and restored it to size. 

The machines search very fast. They 
further save searching time because of 
the incredible information-packing den
sity and copying speed of photography. 
It is practical for the machinery to 
duplicate each complete chip for every 
pertinent sub-classification. The sub
classifications can therefore be made so 
fine that each contains relatively few 
chips for the machinery to zip through. 

This is called the Minicard System. 
It can occupy legions upon legions of 
creative minds with very sharply rele
vant information from the whole recorded 
past while the stroke of genius is 
patiently awaited. 

Nota 1 Whether you work for us or not, 
photography in some form will prob
ably have a part in your work as years 
go on. Now or later, feel free to ask for 
Kodak literature or help on anything 
photographic. 

IN FORMATION RETRIEVAL 
NEE DS GOOD PEOPLE 

From solvents to slide projectors, 
plenty oflively careers are to be made 
with Kodak in research, engineering, 
production, marketing. Address: 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department 
Rochester 4, N.Y. 
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One of a series ... 

Interview with General Electric's Dr. 1. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
l. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 

A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-Genera/ Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for four universities, and is a member of . the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. long interested in emphasizing new areas of oppor
tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
- how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo· 
sion of the last several decades means 
that the tools you will use as an. engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled " Engineering's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It 's available by addressing 
your request to: Dr. J . H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERAL fj ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or notional origin . 

\ 





Want to 
see a 

pinhead 
cover 250 

square 
miles? 

United States Steel owns one of the world's few ion
emission microscopes, capable of magnifying two mil
lion times. It was built by U. S. Steel's Fundamental 
Research Laboratory in line with established scientific 
principles-not to study pinheads, but to enable the 
scientists in Fundamental Research to study the atomic 
structures and surfaces of metals. With this amazingly 
powerful instrument, they can actually see and identify 
individual atoms! 
Whatever their specialized training, those who work at 
U. S. Steel are likely to be surprised, at the start, by 

such ultramodern, space age equ ipment. But th~y 
soon come to realize that this is just the visible evi· 
dence of U. S. Steel's continuing program to develop 
new and better steels. That's what makes the work of 
U. S. Steel engineers so stimulating. 
Be sure to register with your Placement Director. For 
information about the many career opportunities at 
United States Steel, including financial analysis or 
sales, write U.S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 
U. S. Steel i.s an equal opportunity employer. 

~ United States Steel 
TIADEW .UU: 



SnJ\ ICE J\(3 IE cl J\ nEERS? Never in American history have the opportunities 
rn n ~ . for skilled engineers and scientists been as great 

as they are now. Our nation's expanding peacetime industry, space programs, and defense mobiliza

tion 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 counselor about a career in engineering. Then 

ask us about the opportunities at Honeywell-the company 

that's been "on the team" in 32 out of 41 of our nation's 
successful satellite launchings. 

We are an Equal Opportunity Employer. 

MINNESOTA TECHNOLOG 

Roney"'ell 
[MJ ~t~~ 
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Vitro Laboratories offers you an exceptional opportunity to 

build your professlo~al career rapidly • •. solidly 

There are three basic reasons why you will find a career appointment 
at Vitro Laboratories particularly rewarding: 

First, our viqorous long-range expansion program means 
rapid promotions ... as rapid as your talents allow. 

Second, you will associate with knowledgeable colleagues, 
many of them enjoying national recognition for their achievements. 

Third, you will work on important problems that demand fresh 
and novel solutions. Our activities encompass the following areas: 

missile system engineering Polaris· Typhon. Talos ·Tartar· Terrier 

design & development Digital Rquipment . Simulators 
Torpedoes· Experimental Underwater Vehicles 

research & study Weapons Systems Analysis ·Feasibility Studies 
Basic and Applied Research 

interviews on your campus A Vitro executive will visit your 
campus shortly to discuss career appointments with interested students. 
Check with your Placement Officer for additional information 
and interview dates, or write to: Don Armiger, College Relations Administrator 

-.G/iii LABORATORIES 
A DIVISION OF THE VITRO CORPORATION OF AMERICA 
AN EQUAL OPPORTUNITY EMPLOYER 

Vitro Laboratories, 14000 Georgia Avenue, Silver Spring, Maryland (a suburb of Washington, D.C.) 
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Cats are notoriously silent in their singularly feline way. But even the 
most stealthily treading tomcat could take lessons from the men at 
Ford Motor Company whose job it is to track down and suppress 
unwanted noise in vehicles. 

At our Ford Research and Engineering Center in Dearborn, engineers 
have created a unique room without echoes, virtually duplicating the 
perfect stillness that exists miles above the earth's surface. 
The "Silent Room", as we call it, is a chamber utilizing fiber-glass 
wedges as sonic "blotters" to soak up noise emanating from subjects 
undergoing developmental tests. In this acoustically sterile environ
ment, electronic instruments seek out the source of vibrations, 
rattles, rumbles and squeaks so that they can be eliminated in 
production. 

This scientific approach to silence is but a tiny facet of the many
sided program of pure and applied research which goes on daily at 
Ford Motor Company. It is another example of Ford's leadership 
through scientific research and engineering. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM • INDUSTRY • AND THI AGI OF SI'ACI 
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----Editorial-----------------

ARE YOU READY? 

Are you as ready as you think you are to enter the engineering profession. Sure, you've 
finished your class work, gotten your sheepskin, and bid farewell to the ivy walls, but is that 
enough? Do you know where you are going and what your responsibilities are? 

You are of course familiar with the term "professional engineer." That's you. But have 
you stopped to think what that "professional" means? Maybe the first thing that comes to 
mind is that you are professional because of the extensive education behind you. A I t h o u g h 
that is part of what "professional" means, it leaves out some of the much deeper meanings and 
obligations the engineer must recognize. 

In the words of the National Society of Professional Engineers ( N S P E ), professionalism 
arises from "the intellectual and non-standardized flavor of the work, the relationship between 
engineers and their employers, as well as the necessity for adhering to ethical precepts." 

Since you will soon be tacking the word professional onto you!" shingle, now might well be 
the best time to investigate the NSPE. Find out why it is that your profession is considered to 
be part of the management team. Find out why it is that you are obligated to protect pub I i c 
health, safety, and welfare. Find out why initiative is so important to you and why your atti
tudes and actions are so important to the profession. 

To ease the step of the graduating engineer into the professional world, the NSPE, since 
its founding in 1934, has established numerous student chapters on campuses throughout the 
United States. 

The Minnesota Society of Professional Engineers is right now trying to encourage student 
interest in a chaptel' on our campus. 

If you recognize the role you will be soon playing as a professional engineer and are ea
ger to adjust yourself for your career, you are the person the NSPE is looking for. Why not 
help this chapter get started. Take a few minutes of your time, go to the Tech Commission 
and tell them you think it's about time Minnesota emphasized the importance of professional-
ism in engineering. FWT 

Mississippi Mudd 

• NEW YEAR'S RESOLUTIONS - P r o f e s s o r 
Barich: To make students happy by proclaiming 
a Hata One-Year-Plans day. 

• UCLA Bruins: To never again play the Gophers. 

• The Foresters: To dismantle Paul Bunyan be
fore E-Day and lock the pieces in the safe at 
Stub and Herbs. 

• . Student Acti~ities Bureau: To permit m i xed 
parties provided participants sign a loyalty oath. 

• Coffman Union: To charge I.T. students $1.SO 
everytime they go into the Union instead of the 
higher $5.45 per quarter. 

MINNESOTA TECHNOLOG 

"This exam will be conducted on the honor system." 
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Scientists study the Van Allen 
radiation belts and their 

DuMPING 

PROFILE 

by JOHN L. NESHEIM, Aero E, '65 

Scientists from several universities gathered at Minne
sota this fall in one of the first cooperative scientific 

efforts to study the loss of electrons in the Van Allen 
radiation belts. 

Dr. John R. Winckler, physicist of the University of 
Minnesota, working in conjunction with Dr. Kinsey 
Anderson of the University of California at Berkeley 
headed the group of scientists which sent aloft a series 
of balloon flights to collect data on the "dumping" effect 
of the Van Allen radiation belts. Other Minnesota physi
cists helping with the project were: Dr. Praful Bhavsar, 
research fellow from India, and graduate students, David 
Hofmann, Sharad Kane, and Manual Uy. Undergradu
ates working at International Falls included Ralph 
Fuchs, Art Bauer, and Mike Weed, (designer of the 
scintillation counters). Working in Minneapolis were 
Paul Lentz, Bo Casserberg, Roger I. Johnson, and Roger 
Syverson while Bernard Paul and Gerard Stenbakken 
carried out their duties in Iowa. Also collecting data 
in the study were the satellites "Little Injun," operated 
by the State University of Iowa and Explorer XII. 

As the data from this project, sponsored by the Na-

6 

tional Science Foundation and the Office of Naval Re
search, began to roll in, significant results both directly 
and indirectly associated with the study began to unfold. 

Minneapolis Area Ideal 

Because the most intense portion of the outer Van 
Allen belts drop toward tl1e earth near the 55th geo
magnetic latitude, the Minneapolis area (45th geo
magnetic latitude) seemed ideally suited for the study. 

"Dumping Profile" was the name chosen by the scien
tists for their project in which these men sought to dis
cover the loss of energy from that radiation stored in 
the Van Allen belts. Specifically, the scientists were con
cerned with the affect of the radiation dumped into the 
earth's atmosphere. 

Also involved in the project is Dr. Roger Gallet of the 
National Bureau of Standards, who is studying the effect 
of the Van Allen radiation on radio communications. 
Other scientists the world over are concerned with how 
the intense radiation is built up in the outer zone of the 
belt. Says Dr. Winckler, "If we can find out how much 
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radiation is coming out of the belt, we can make some 
deductions about the energy process which fills the belts." 

Radiation loss from the belts was first detected by 
University of Minnesota equipment aboard the Explorer 
VI satellite sent aloft August 7, 1959. The equipment de
tected a drop in the belt's radiation with the simul
taneous occurrence of aurora and X-rays in the ear!h's 
atmosphere. It was this combination of aurora and X-rays 
which suggested to alert scientists that radiation was 
being dissipated from the belts. 

Go-Ahead 
In 1961, the National Science Foundation gave the go

ahead to Dr. Winckler's proposal to study the loss of 
energy in the Van Allen belts. Using 100,000 cubic feet 
capacity balloons, identical to those used presently by 
the Minnesota physicists in continuously monitoring 
cosmic ray activity, instruments were launched along 
a magnetic longitudinal line from Flin Flon, Manitoba 
in Canada, to Waterloo, Iowa starting September 14, 
1961. University of Minnesota groups were in charge of 
launchings in Waterloo, Minneapolis, and International 
Falls, while the physicists from the University of Cali
fornia controlled launchings at Flin Flon. Rising to an 
altitude of 25 miles, the balloons each gave 15 to 20 
hours of relatively inexpensive flight (about $1,000 per 
balloon). 

At the same time the balloons were covering the lower 
portion of the Van Allen belts, Iowa's "Little Injun" 
satellite was circling the earth at an altitude of about 
600 miles, covering the intermediate portion of the belts. 
Data from even higher altitudes was being collected by 
Explorer XII whose elliptical orbit ranged from 5 to 13 

ABOUT THE AUTHOR 

John Nesheim hopes to someday win the Nobel 
Prize for inventing an anti-gravity machine. In the 
meantime, however, this second year aeronautical 
engineering student will settle for graduate school 
and technical work with a "large" firm. John hails 
from Robbinsdale, Minnesota, and besides writing his 
other interests include weight lifting, running, skiing, 
and doing a little fiddling in electronics. 

times the radius of the earth. Dr. James Van Allen, Uni
versity of Iowa physicist who first discovered these bands 
of radiation girdling the earth said, while here at Minne
sota several weeks ago, that the scientific effort placed 
on the "Dumping Profile" project "makes for a very 
whole package," and has been much more beneficial 
done as a joint effort than if done separately. 

Dr. Anderson feels that since as scientists "We are 
studying on a bigger and bigger scale," information must 
be gathered in a joint manner. He also said that he thinks 
scientists are beginning to work more and more coopera
tively on their projects making for better coverage with
out duplication. 

During the time of the flights, the scientists were fortu
nate in having two large storms occur. The first, a mag
netic storm on the 24th and 25th of September of last 
year resulted in a loss of electrons of about 100 Kilovolts 
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of energy from the belts in the Flin Flon area. Escaping 
radiation was much higher on the night of the storm than 
that detected in previous flights . The radiation was de
tected by balloon borne instruments from the X-rays 
produced when escaping electrons hit atmospheric air 
mol~cules. The second storm on September 30, occurred 
as a result of a solar flare on the sun two days earlier. 
The flare produced a cloud of plasma (negatively charged 
electrons and positively charged ions) which, in turn, 
produced a sudden commencement of magnetic storms, 
solar X-rays, and solar cosmic rays. Detectors showed 
much less energy loss at higher latitudes than that of 
the first storm. Minneapolis recorded a considerable 
amount of electrons lost, while International Falls, Flin 
Flon, and Waterloo in that order, recorded less electron 
loss than Minneapolis. 

Far-Reaching EHeds 

Data collected by the project is still coming in and 
full results won't be known until after it has been elec
tronically analyzed. However, information thus far col
lected, seems to indicate potentially far-reaching effects. 

One conclusion reached by Dr. Winckler is that the 
loss of energy seems to be in the form of batches rather 
than single electrons. He also noted that the period of 
occurrence of the X-rays is the same (about 8/ 10 of a 
second) as the time it takes an electron to oscillate from 
.the North to the South Pole and back again along a 
magnetic line of force. "It seems," Dr. Winckler added, 
"that the particles accelerate during the oscillations and, 
upon reaching the end of a period, some shoot out of 
their original north-south path producing detectable X
rays." From the data, Dr. Winckler hopes to provide 
significant information on the acceleration of particles 
in the Van Allen belts. 

The second contribution of the study will concern a 
large number of scientists. It was found that during a 
period of large energy loss of the Van Allen belts, an 
aurora occurred almost simultaneously. The periods of 
both aurora and the occurrence of X-rays was also 8j 10 
of a second. From these two discoveries, Dr. Winckler 
said that the scientists may be able to find out how the 
particles produce the aurora, or at least how they con
tribute to the aurora's occurrence. 

Both Dr. Winckler and Dr. Anderson felt that the third 
contribution of the study would be in the field of solar 
flares. One of the largest projects undertaken during the 
National Geophysical Year (July 1, 1957-Dec. 31, 1958) 
was the study of solar flares . Dr. Winckler says that the 
observation of a great flare during the "Dumping Profile" 
project should add a great deal toward understanding 
the origin and acceleration of solar flares. He quickly 
pointed out that perhaps such an understanding could 
help scientists find a new· path to get them out of their 
present dead-end in trying to produce the fusion re
action. 

Although only a small portion of the complete data 
has been translated and reduced to date, the coordi
nated "Dumping Profile" study will probably have far
reaching effects in the field of research-group coopera
tion as well as in the scientific circles concerned with 
acceleration of particles, aurora occurrence, solar flares, 
and fusion. • 
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If it isn't fun, don't do it! 
There are those who will tell you that the world beyond the academic walls is (a) 
highly competitive, (b) full of opportunity, and (c) above all, serious business. 
Although we are keenly aware of the serious implications of the advanced propul
sion work we're doing, at UTC we take a somewhat different view. 
We believe that the right man in the right job will enjoy what he's doing. He'll find 
the competition stimulating, the challenge exciting. He'll be eager to get to work 
in the morning, simply because his work is fun. And this enthusiasm is bound to 
rub off on the paycheck, make no mistake about that. 
Now, while you're giving serious thought to your future, we invite you to check out 
the possibilities here at UTC. For more information, write Jay Waste, Dept. 113. 

United Technology Corporation 
P. 0. Box 358, Sunnyvale, California U 

SUBSIDIARY OF UNITEI=iCRAFT CORPORATION 
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YOU SEE, ·HOMER? 
ELECTRIC RATES ARE ABOUT 

50% LDWER THAN JUST 
30 YEARS AGO. 

TURN THE LIGHTS 
ON, ROY, I'M AFRAID 

OFT11E DARK. 

No matter how you look at it, electricity is cheaper today. Naturally, the electric 

bill is higher than it used to be, because the average home uses five to six times 

as much electricity as it did just a generation ago. So, turn on the lights, Roy, 

because ... 

ELECTRICITY'S PENNY-CHEAP FROM N"SP 
-----NSP NORTHERN STATES POWER COMPANY-----
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WILL WE 

HAVE ENOUGH ? 

by STEVEN W. CLARK, Grad, Met E T he United States is on the way to becoming a have
not nation. Government studies show that native 

supplies of high grade iron ore, coal, copper, zinc, and 
other industrial raw materials are being depleted at an 
alarming rate. Foreign sources of supply now being de
veloped will not be available in the future as all coun
tries of the world continue to industrialize in the pattern 
of the United States, using their raw materials to raise 
the living standards of their own people. 

10 

The ability to provide the metals and materials neces
sary for building large factories, super highways, modern 
cities, and '1uxuries" such as automobiles and household 
appliances has made American achievements the envy 
of the rest of the world. Thus far, the science of Metal
lurgical Engineering has answered the problems of sup-

Faced with the depletion of higher quality iron ores, metallurgical engineers have developed a system 

,:;:::::•::::n:::::;::::t magnetite grains freed from unwanted minerals tFJMWMUaWH 

25"/0 iron 40"/o iron 
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plying the raw materials that manufacturers demand. 
As the ores of highest quality are being depleted, metal
lurgical engineers have been able to develop processes 
that make it profitable to mine ores of continually de
creasing grade. The taconite industry, based upon the 
small round pellets that offer so much future to Min
nesota's iron range, is an example of this type of develop
ment. 

Little High Grade Ore 
When mining first began on the Mesabi Range in 1892, 

large reserves of iron oxide ores were available containing 
relatively small amounts of impurities, generally siliceous 
gangue. Since that time 2.8 billion tons of direct ship
ping ore have been mined and sent to blast furnaces in 
the eastern United States. There are only a few small de
posits of high grade ore left, so the economy of the area, 
and to a certain extent the future of the United States 
steel industry, depends upon the ability of metallurgical 
engineers to develop and operate processes producing 
high-grade iron ore concentrates rolled into fired taco
nite pellets. 

With the advent of the space age, "glamour" metals 
such as titanium, rhenium, tungsten, cesium, tellurium, 
and tantalum have come into the limelight. Metallurgical 
engineers are called upon to develop processes which 
will provide these and other strategic metals and ma
terials that are necessary for .the fabrication of rocket 
components which will make space flight and return to 
the earth possible. Because such materials are so es
sential, it has been profitable to develop and operate 
processes by which ores containing less than one-hun
dreth of one percent of a desired element are bene
ficiated. 

At the present time the United States consumes nearly 
half of the free world's raw materials output, but has 
only 10% of the world's population and 8% of its land 
area. As the metals industry is forced to turn to lower
grade ore reserves to meet the increasing and continuing 
demands of the free world industry for metals, the need 
for metallurgical engineers to initiate and control the 
necessary extractive processes is constantly increasing. 

The National Society of Professional Engineers In
come and Salary Survey lists Mining, Metallurgical, and 
Chemical Engineering as those branches of engineering 
receiving the highest median incomes, with average 
salaries over $10,000 per year. In anticipation of the rising 

~ . 

ABOUT THE AUTHOR 

Steven Clark, a native of Crookston, Minnesota, is 
in his first year of graduate school in Metallurgical 
Engineering and working toward a Masters degree 
in Mineral Dressing. He also plans to continue on to 
the Ph.D. degree. 

Presently, Steven is a research assistant determin
ing the fundamentals of iron ore flotation in the Uni
versity's Mines Ell:periment Station. After graduate 
work, Steven anticipates a career in industry. He 
spends his spare time playing ball with neighborhood 
friends. 

demand for metals and industrial materials, mmmg 
companies, metal producers, and other interested groups 
are providing more scholarship and fellowship help for 
mining and metallurgical engineering undergraduates 
and graduate students. 

Metallurgical Engineering is the coordinated applica
tion of scientific and engineering principles to the bene-

1tration, represented below. This "taconite process" portends a pro6table future for Minnesota's iron range. 

magnetite sorted ::i:r ::::::,dust-sized grains combined into pellets::m=mmr=n::'t::, 
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ficiation of ores (mineral dressing) and to the extraction 
of metals from ores and beneficiated products with sub
sequent stages of metal refining (process or extractive 
metallurgy). The mineral dressing engineer devises and 
applies various methods to segregate valuable metal
bearing minerals from ore, making it possible for refining 
and purification processes to be applied to what other
wise would be worthless rock. In process metallurgy, in
termediate products and metals are formed from ores 
and refined by high temperature reactions (pyrometal
lurgy); are chemically leached from ores (hydrometal
lurgy); and are recovered by electrolytic and electro
thermal procedures (electrometallurgy). 

High Rating 

Although a small school with a limited number of 
graduates per year, the University of Minnesota's School 
of Mines and Metallurgy enjoys a rating as one of the top 
metallurgical and mining engineering schools in the 
country. Several members of the faculty are nationally 
recognized for their contributions to process metallurgy 
and mineral beneficiation. With small classes, students 
are able to receive more personal attention from instruc
tors and get a better understanding of their field of in
terest. 

After two years of fundamental engineering instruc
tion all students under the five year program of the In
stitute of Technology begin study in their chosen pro
fessional fields. In the third year metallurgical engineer
ing undergraduates take basic courses in Physical Chem
istry, Mechanics, and Met. E. to prepare for studies of 
metallurgical engineering unit operations and industrial 
processes offered in the fourth and fifth years. 

Laboratory work during the last two years of school 
prepares a metallurgical engineer for the problems he 
will face after graduation. Techniques and apparatus 
that will be used in research and development are 
demonstrated, and existing and experimental methods 
of ore beneficiation and metal extraction are emphasized. 
Ex c e 11 en t laboratory facilities throughout the new 
Mines and Metallurgy Building offer up-to-date examples 
of research equipment and give undergraduates a chance 
to become familiar with their use. 

Mines Experiment Station 
The Minnesota school is especially fortunate because 

the Mines Experiment Station on the northwest comer 
of the campus and the U. S. Bureau of Mines Station 
near Fort Snelling conduct numerous projects which 
point the way to the future in metallurgical engineering 
practices. Pilot plant models and full scale industrial 
equipment exemplify the types of equipment that the 
graduate engineer will be required to apply to beneficia
tion extraction processes. 

Metallurgical engineering has the longest history of 
any of the engineering fields. The first precepts of pro
cess metallurgy were discovered by cave men and 
ushered in the Bronze Age at the very beginning of civil
ization. Ancient peoples developed methods of sluicing 
gold ores and refining gold by simple extraction pro
cesses long before the birth of Christ. Most present-day 
mineral dressing and extractive processes can be traced 
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to crude attempts by primitive men to provide metals 
for tools, weapons, and trade. 

Despite its long history, metallurgical engineering is 
not as well known as most other branches of engineer
ing. The general public gives little thought as to how the 
raw materials are provided which make our way of life 
possible, while the various sciences which provide the 
end products such as television sets, automobiles, and 
modern appliances are widely publicized. If the tech
nical knowledge is not available to provide metab and 
industrial raw materials, the ability to produce consumer 
products can not be utilized. 

The June, 1961, Paley Report to the President's Ma
terials Policy Commission investigating the ability of the 
United States to provide the future material require
ments for national security and an increasing standard 
of living, emphasized that vast mineral deposits exist 
that could be used to meet the needs of future genera
tions. However, it is feared that the technical know-how 
required to develop these potential resources will be 
lacking. The profession of metallurgical engineering 
must expand and the number of metallurgical and min
ing engineers increase if the industry of the United 
States is to have the supply of metals and minerals it 
needs. 

Mineral Separation 
Progressive producers, recogmzmg the potential of 

low grade ore reserves and complex mineral formations 
which can not at present be mined and processed at a 
profit, employ metallurgical engineers to inaugurate 
methods by which such ores may be successfully bene
ficiated and the useful minerals or metals extracted. 
Using laboratory apparatus and techniques, the particular 
chemical, mineralogical, and physical properties of a 
mineralized material are investigated by a team of en
gineers and scientists. Various schemes of separating the 
valuable minerals from worthless gangue material are 
investigated until a feasible approach is decided upon. 

A small-scale pilot plant operation may be set up in 
test combinations of crushing, grinding, sizing, and 
mineral separation machines to be used in an actual 
plant. Tabling devices, Rotation cells, magnetic separa
tors, electrostatic devices, and other apparatus peculiar 
to the field of mineral dressing may be used. From here 
the metallurgical engineer's job progresses to setting up 
a full-scale plant with the beneficiation and extractive 
processes necessary to produce a metal or mineral pro
duct at a profit. Solution of production problems and 
improvement of existing practices give metallurgical 
engineers a full time job in any metal or mineral pro
ducing plant. 

The work of a metallurgical engineer, whether in the 
field of mineral dressing or physical metallurgy, is chal
lenging and stimulating. He develops processes which 
unlock the storeroom of the earth's treasures and carries 
them through until a final metal or mineral product de
sired by industry is provided. In the future his job can 
only become more demanding, as mineral ores of lower 
and lower grade are turned to in order to provide metals 
to fulfill mankind's demands for an increasingly higher 
standard of living. • 
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Your Future in Electronics at Hughes 
As the West's leader in advanced electronics, Hughes is engaged in some of the most dramatic and 
critical projects ever envisioned. Chall enges for your imagination and development are to be found in 
such diversified programs as: 

I 
Project Surveyor (soft lunar landing) 
3-dimensional Radars 
Plasma Physics, lon Propulsion 
Solid State Materials and Devices 

Communications Satellites 
Digital Computer Systems 
Hydrospace Electronics 
Infrared 

ELECTRICAL ENGINEERS and PHYSICISTS 
B.S., M.S. and Ph.D. Candidates 

Members of ou r staff will conduct 

CAMPUS 
INTERVIEWS 

These are among the more than 500 outstandi ng programs now in prog
ress at Hughes. These programs require the talents of E.E:s and Physi
cists who desire to work with professional scientists in research, de
velopment and manufacture. 

February 21, 1962 
Find out more about the wide range of 
activities, educational programs, reloca
tion allowances and progressive benefit 
plans offered by Hughes. For interview 
appointment or informational literature 
consult your College Placement Director. 
Or write: College Placement Office, 
Hughes, Culver City, California. 

In addition, Hughes sponsors advanced degree programs for aca
demic growth. These programs provide for advanced degree study 
at many leading universities. 

An equal opportunity employer. 

Creating a new world with Electronics ,--------------------, 
I t 

! HUGHES 1 
1 I 
1 I 

L - - - -----------------~ HUGHES AIRCRAFT COMPAN Y 

0 
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AC spells opportunity many different ways! For example, there is the opportunity to help develop 
and manufacture Inertial Guidance Systems for Titan II, Thor and Mace missiles, and a modified 
Bombing Navigational System (ASQ-48) for the B-52C &D. There is also the opportunity to 
work on research and development of advanced navigational systems for mobile ICBMs, space 
vehicles, supersonic aircraft and ocean vessels. • If you're looking for opportunity and have a 
BS, MS, or PhD degree in EE, ME, or Physics, contact your placement office or write Mr. G. F. 
Raasch, Dept. 5753, 7929 South Howell, Milwaukee 1, Wisconsin. • To provide further opportu
nity, AC offers the following training programs: 
MILWAUKEE-Career Acceleration Program-A twelve-month program with formalized classroom 
instruction and rotating job assignments in Manufacturing, Reliabil ity and Engineering. Courses include: 
Ballistic and Cru ise Missile Laboratory Sessions, Advanced Servomechanisms, Principles of Airborne 
Dig ital Computers, Basic Principles of Inertial Gu idance, Semi-conductor Technology, Probability and 
Statistics, Philosophy of Reliability. Field Service Program-Two- to four-month classroom and labora-
tory training on inertial guidance systems or bombing navigation systems. Domestic assignments follow 
completion of program. 
BOSTON-Advanced Concepts Research and Development 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 guidance research for space vehicles and ballistic 
missiles, plus advanced research in special purpose digital computers. An Equal Opportunity Employer 

AC SPARK PLUG .gg, THE ELECTRONICS DIVISION OF GENERAL MOTORS 
MILWAUKEE • LOS ANGELES • BOSTON 



Your future • chemical engineering is his business tn 

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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CooPERATIVE 

WoRK -

by GARY D. TOWNE, ME, '63 

I n our rapidly expanding technical world, our grad
uating engineers are presented with a perplexing 

dilemma. How can an engineer get a good technical back
ground and still receive a good foundation in the prac
tical use of this knowledge? Our curriculums are now so 
crowded with the theory of engineering principles nec
essary to a well-prepared engineer that it leaves little 
room for practice in applying the theory. The Coopera
tive Work-Study Program offers the solution to this 
dilemma. 

History 

Cooperative education was first initiated in the 
United States in 1906 by Professor Herman Schneider at 
the University of Cincinnati. It grew slowly at first but 
in recent years has grown rapidly. At present there are 66 
colleges and universities across the nation with work
study programs. The programs are offered in many fields 
of study but it has been found to be most valuable to 
the engineering student. Already, about 15 percent of 
all engineers graduating in this country are participating 
in cooperative programs. 

The advantages found in a cooperative education 
are many. The primary benefit received by the coopera
tive student (Co-ops) from the Work-Study Program is 
the invaluable experience received during his work 
assignments. This experience helps the student make 
better use of his remaining classwork. He finds out the 
importance and practical application of what he learns 
in class. 

Each quarter of the co-op's work assignment is spent 
covering a different phase of engineering since many 
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areas of engineering are open to the co-op student. They 
include research, design, production, process, test, qual
ity, sales, and many other types of engineering. Many 
of the graduating engineers not on the Work-Study 
Program are not even aware of many of these positions. 
The co-ops, however, receive actual experience in four 
areas and familiarity with most of the rest. This broad 
exposure can help the student decide what type of 
engineering he would like to make his career in 
and will point out where to apply his classroom effort 
to achieve his goal. By having this knowledge of all 
phases of engineering at the time of graduation, the 
engineer saves at least two year's time which he would 
normally spend finding the right spot for himself in 
the complex engineering departments of industry. 

Another important benefit of co-op experience is the 
early exposure to the type of personnel that an engineer 
works with. The developed ability to cooperate with 
fellow employees is one of the most important assets an 
engineer can have. He can learn it while he has the 
freedom offered to a co-op, before he has the respon
sibility of a permanent job. The co-op program offers 
numerous opportunities to meet and work with many 
interesting people including top executives, office per
sonnel, skilled and unskilled workers, as well as 
engineers. 

Experience With Reward 

Although secondary to the experience gained in work 
as an engineer, monetary advantages are not to be over
looked. The pay offered co-op students is very good. 
Salary varies from company to company, but the average 
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runs from about $350 to $450 per month. This will net 
the student between $4,000 and $5,000 during his two 
years on the program which should be sufficient to pay 
his college expenses. 

Alternate Quarters 

The Work-Study Program consists of alternate quarters 
of classroom instruction and work assignments in indus
try. The program covers the last two years of the five
year engineering curriculum. The program is set up so 
that half of the students will have classwork during the 
fall and spring quarters and the other half summer and 
winter quarters with industrial assignments during the 
quarters not in class. The program is arranged so that 
the co-op student graduates at the same time as the 
rest of his class. 

During the quarters of classroom work, the student 
does not carry a much heavier load than he would 
normally. The student carries 18 credits during three of 
the four quarters and 17 credits during the remaining 
quarter. These credits are mostly technical required 
courses. The non-technical electives which the engineer
ing student must take are offered during the work quar
ters in the form of correspondence study. The co-op 
student also receives four credits every work quarter on 
the basis of an engineering report on some aspect of his 
assignment. 

At present, the Work-Study Program is only available 
to students in Mechanical Engineering and Mechanical 
Engineering with the Industrial Engineering option. 

MINNESOTA TEC HNOLOG 

There is also a program offered to Mines and Metallurgy 
students. The programs are basically the same except 
that the Mines and Metallurgy students have a different 
arrangement of the work and study schedules. 

Many other colleges have work-study programs in 
other fields and if enough interest were shown by stu
dents, a broader program could possibly be initiated at 
Minnesota. 

To be eligible for the Program, the student must have 
completed 140 to 170 credits of the regular curriculum by 
the end of his third year and have a minimum 2.0 
grade point average. The acceptance of a student is also 
determined from his interest, personality, and other 
considerations. 

Application for the program can be made through 
Professor A. B. Algren, Room 128 Mechanical Engineer
ing, and must be made by February 1 of the student's 
third academic year. Students in their first and second 
year who are interested should plan their programs so 
that they will be eligible by their third year. 

Wltle Student Selection 

The co-op student has an opportunity to work for any 
of the 26 leading companies now participating in the 
program across the country. Among these are Minneapo
lis-Honeywell, 3M, Ford Motor Company, Kimberly 
Clark, and many others. The student interviews six com
panies of his choice. From these interviews the com
panies and the students make their selection. The student 
selects the companies he would like to work for and the 
companies choose the students they wish to employ. The 
students are usually given their choice if a match is not 
found. This usually results in students getting their first 
choice of companies. 

What a student actually does varies from company to 
company, but all work is of an engineering nature. As 
a co-op at Minneapolis-Honeywell, I worked side by 
side with engmeers d?ing engineering assignments. The 

ABOUT THE AUTHOR 

"When in doubt, integrate," is the pet saying of 
Gary Towne, fourth year Mechanical Engineering 
student. An example of the work-study program, 
Gary is working with the Military Products Group in 
the Engineering Test Department of Minneapolis
Honeywell's Hopkins plant. 

Gary is a member of Delta Upsilon academic fra
ternity, the Flying Gophers flying club, and plans to 
join ASME. Gary, who is from Minneapolis, spends 
his leisure time hunting and fishing. 

work was always interesting and challenging, but the 
amount of my education and experience was taken into 
account so that I never felt over my head. I was always 
under good supervision and could receive advice on any 
problem. The amount of responsibility given me was 
surprisingly large. It gave me a great deal of satisfaction 
to be able to live up to this responsibility. As a co-op, 
I feel there is no better way for a student to prepare 
himself for his career that lies ahead. • 
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HOW IS YOUR 
ANALYTICAL ABILITY? 

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

Two spheres A and B rest on a plane 
in contact with each other. If the di-
ameter of A is 16 inches and the diam-
eter of B is 4 inches, what is the diam
eter of sphere C which can be placed 
on the plane between them and which 
contacts both A and B?* 

I 
I 
I 
I 
I 

I 
I 
I 
L--------------

I 
_..J 

We don't know if this problem was inspired by a balmy game of touch-beachball or 
by a coffee break at a ball bearing factory. But it's a good test of the kind of ana
lytical ability engineers need to solve practical problems in the design and develop
ment of electric power facilities. At Wisconsin Electric Power Company there are 
plenty of opportunities for engineers to develop as they study and plan for the fast 
growing needs of our customers. Company engineers are also preparing now for 
future needs and <;hanging concepts in the generation and distribution of electric 
power. 

Investigate our employment opportunities in all fields of engineering, complete 
with well-rounded training programs and offering excellent employe benefits. 

*If you believe you have the right answer, jot your solution on a 
post card and mail it to us. Replies with the correct solution 
will receive an electrical test light. We will also send the correct 
solution on request. Mail to D. C. Cowie, Employment and 
Placement Division, 231 W. Michigan St., Milwaukee 1, Wis. 

WI S C 0 N S I N ,ElECT R I C P 0 WE R C 0 M PAN Y 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
MILWAUKEE, WIS. APPLETON, WIS. RACINE, WIS. 
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BENDIX IN SCIENCE AND ENGINEERING 
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Mass spectrometer-10,000 chemical analyses every second. 
A valuable tool for fast analysis of gases, liquids, solids, and 
plasma, the Bendix® Mass Spectrometer is another dramatic 
result of Bendix teamwork. Physicists, engineers, chemists-all 
contributed to the development of this first successful time-of
flight mass spectrometer. 

Based on the patented Bendix time-of-flight principle, the 
Bendix Mass Spectrometer uses pulsed electron beam to create 
ions which are immediately accelerated into a field-free region. 
Here, ions separate according to their mass-to-charge ratios. These 
separated ion signals are then amplified in the electron multiplier 
and fed to an oscilloscope, whose sweep is synchronized to the 
spectrometer frequency. As many as 10,000 complete mass 
spectra are presented each second, making the Bendix Mass 
Spectrometer ideal for applications requiring extremely rapid 
response. 

Two other developments resulted from this work. One is a 

' An equal opportunity employer. 
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double-grid ion acceleration system, with exceptionally high 
resolving power. The other is a magnetic electron multiplier, which 
is becoming an important component in Bendix-developed instru
mentation systems for space research. 

Currently, as part of our miniaturization research efforts, 
our engineers are completing an advanced version, weighing only 
12 pounds, for measuring the composition of the atmosphere 
of manned space vehicles. 

If you're ' interested in challenges, sign up for an interview 
with a Bendix representative through your placement office. Or, 
write to Dr. A. L. Canfield, The Bendix Corporation, Fisher Build
ing, Detroit 2, Michigan. Career opportunities in California, 
Connecticut, Indiana, Iowa, Maryland, Michigan, Missouri, New 
Jersey, New York, Ohio, and Pennsylvania. 

Creative engineering in these fields: automotive, aviation, 
missiles and space, manufacturing and systems development. 

r~ncf!Y 
CORPORATION 

FISHER BUILDING. DETROIT 2. MICHIGAN 
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Prize Winning Pledge Essay 

The Disasters of the War 
Etchings by Goya 
by GERALD E. RIACH, EE, '63 

Francisco Goya was sixty-two years old and had been isolated by deafness for s i x teen 
years when in 1808 Napoleon invaded Spain. For six years after that, Goya watched from his 
silent world the atrocities and bestialities of the invasions and of the guerrilla warfare that 
followed; and for six years he saw the horrible evidence supporting his concept of the human 
nature. So completely did the terrible reality of these happenings show the base inhumanity 
in what some called civilization, that by the time he was seventy-five years old, Goya had 
completed a set of eighty-three etchings called The Disasters of the War in which he depict
ed in all their ugly realism not only the terrible atrocities of the time but also the shocking 
cruelties of men to men which he observed everywhere in society. Only the maturity of old 
age combined with the genius and unshrouded frankness of the artist Goya could have pro
duced such a powerful commentary. 

In general this set of etchings is arranged in a more O.( less c h r o n o g i c a l order. Even 
though many of the scenes could 'have taken place at any time during the war, one can follow 
a general pattern in the subject matter starting with "Gloomy Presentiments of Things to 
Come," Goya' s caption to the first etching, and proceeding through the war until the time 
when Truth finally breaks through loose from her shackles and brings a restless and tem
porary peace. In the eighty-one etchings between "Gloomy Presentiments of Things to 
Come" and the rise of Truth, the war can be followed roughly from the first invasions, when 
the women trapped in their homes had to fight, to the taking and torturing of prisoners, to 
the flight of the attacked to escape, to finally the subsiding of the open warfare and the be
ginning of the guerrilla skirmishes and the beginning of the cleaning up even b e f o r e the 
peace. 

However, the most interesting and perhaps the most important characteristic of these 
works as a group is Goya's use of the cruel realism offered by the subject as a vehicle to ex
press a deep conviction about the inhumanity of the world society. 

Of the devices used, tl1e most obvious and perhaps the most powerful is the omission of 
any hint at what many would call the glories of war. The sublime thrill and proud satisfaction 
of defeating a cunning and worthy foe is not once alluded to. The subject is instead, the rape, 
the slaughter, and the mutilation. There is no intense emotion of the contest. There is only the 
sickening disgust at the insane cruelty that humanity is so capable of and so e f f i c i en t at. 
The bestiality of the perpetrators is appalling, but no deep compassion is felt for the unfor
tunate victims whose agony, according to these etchings, must be accepted as an incurable ma
lady of civilization. Goya's use of the black and white etch and of the ugly and stupid char
acters really existing in the world instead of full color and idealized heros could also be cited 
as relevant to-the cruel and depressing effect the etchings have on the observer, but the out
standing characteristic of each etching in the group is its utterly undeniable truth. 

Thus Goya's brash but artistic use of realism transforms the fanfare of war into the hide
ous drone of Goya's society of man where the fantastic sadism of the inhabitants will be rec
ognized by but a few. None but the inspired genius could mold such a theme so clearly and 
truthfully into an intimate expression of a conviction deeply held. 
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Long lead time is essential to the 
development of large nuclear 
space power systems. Present meth
ods of power generation would require 
an impractical heat rejection surface 
nearly the size of a football field for a 
power output of one megawatt-power 
which will be needed for critical space 
missions already in the planning stage. 

Garrett's AiResearch Divisions have 
now completed the initial SPUR design 
studies and proved the project's feasi· 

The joint U.S. Air Force-AEC Project SPUR is a 
research and development program being conducted 
by an industry team of Garrett, Aero jet-General 
Nucleonics (reactor) and Westinghouse, Lima 
(generator) to provide a power source to produce 
300-JOOOKW electrical power in space for one year or 
more. Power is obtained by conversion of nuclear 
fission energy to mechanical (shaft) power with a 
potassium vapor turbine. Equipment includes: reac· 
tor, primary and secondary loop pumps, boiler, turbo
generator and condenser-radiator. 

bility to supply continuous accessory 
power and low thrust electrical propul-

. si-on in space for long periods of time. 
' Cutting projected l MW power sys
tems to 1/lOth the size and l / 5th the 
weight of present power systems under 
development will be possible because 
of SPUR's capability to operate at 
higher temperatures, thereby sharply 
reducing the required radiator area. 

Garrett has been working with the 
Air Force and the Atomic Energy 
Commission on SPUR as the prime 

contractor for more than one year and 
has more than five years of experience 
in space nuclear power development . 
Also an industry leader in high speed 
rotating machinery, heat transfer 
equipment, metallurgy and accessory 
power systems, the company is devel
oping design solutions for SPUR in 
these critical component system areas. 

For 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 45, 

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

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

Manufacturing Limited • Marwedel • Garrett International S.A. • Garrett (Japan) Limited 
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DIRECT ENERGY CONVERSION 
............... _.J 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FOR VIRTUALL~ 

. FUEL CELLS 
MACH 3 
MAGNETDHYDRODYN MICS 

SATURN 
NUCLEAR 

JANUARY, 1962 



EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics . .. thermionics and thermo-electric conversions ... hyper
sonic propulsion ... fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL • AERO
NAUTICAL • ELECTRICAL • CHEMICAL and NUCLEAR ENGINEERING 

PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHE
MATICS 1'1 ENGINEERING 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. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford. Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race , creed, color 
or national origin. 
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Expanding Future For 
Chemi,al Engineering 
by NEAL R. AMUNDSON 

Head, Department of Chemical Engineering 

A ll fields of scientific endeavor change with time, but 
~ the pace of change in the engineering areas has 
moved with great acceleration in the last twenty years. 
Electrical, mechanical, aeronautical, and chemical en
gineering today, both industrially and academically, 
bear little relation to their immediate past. 

Chemical engineers before World War II were applied 
chemists; at least their main effort was much closer to 
chemistry and to chemists than it was to physics or the 
other branches of engineering. The chemical and petro
leum industry before the war was occupied with the 
manufacture of dyes, explosives, coke oven gas, gaso
line, and heavy chemicals such as sulfuric acid and soda 
ash, which are produced in tremendous quantities. For 
example, in 1938 there were no catalytic processes in an 
oil refinery and gasoline was the main product, produced 
by the distillation from crude oil with resultant thermal 
cracking to increase octane number. Thermal cracking 
and solvent extraction for improved lubricating oils were 
the glamour processes of a refinery. At that time there 
were no synthetic fibers except rayon, little in the way of 
a plastics industry, and certainly no high energy fuels for 
missiles. 

Compare this with the current situation in which the 
gasoline one burns in his car is a mixture of relatively 
pure chemical compounds produced by complex separa
tion processes and chemically tailored especially for 
some particular property for use in an engine with a 
horsepower rating some six to eight times greater than 
that of 1939. Housewives at one time used lard almost 
exclusively for shortening in cake baking. Large pro
ducers of shortening now alter the chemical structure of 
the molecules to emphasize some desirable characteristic 
and double bonds in the long organic molecule are moved 
to new positions by selective catalysts in order to improve 
quality. Whereas a chemical plant, petroleum refinery, 
or a manufacturing plant for food was relatively crude 
it is now very complex requiring a high degl'ee of scienti
fic skill for design and operation. Nylon and dacron, to 
mention two fibers, start from natural gas and it is a 
rather remarkable fact of chemistry and engineering 
that such products can be produced from such humble 
beginnings. 

Because the chemical industry has become so com
plicated, students must be trained much differently than 
they were previously. Whereas prewar students needed 
little in tl1e way of mathematics, thermodynamics, chem
ical kin e tics, fluid mechanics, and transport theory, 
modem chemical industry continually requires new pro
ducts, because of competition, and new demands placed 
on it by other fields require processes for industrial use 
which would have been impossible earlier. Chemical 
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engineers now consider the use of shock tubes, plasma 
jets, and flame reactors for the production of new and 
glamorous compounds. The use of such devices on a 
large scale requires the application of advanced scien
tific principles, mathematics and computers and hence 
undergraduate students in Chemical Engineering are 
trained in Chemical Engineering Science, a phrase de
scriptive of the fact that engineering and science are 
combined in a curriculum to educate students broadly 
and basically in the chemical side of engineering so that 
they may find themselves useful in a variety of jobs in 
the chemical and allied industries. Undergraduate stu
dents are encouraged in their electives to choose courses 
in physics, chemistry, and mathematics. 

One can see on the horizon whole new areas develop
ing. For example, organic semi-conductors will soon be 
in commercial production and this will require manu
facturing and purification techniques which tickle the 
fancy of chemical engineers. The general area of mater
ials is certainly to be an interesting one because of the 
demands of the space age. High temperatures, low tem
peratures, high speeds and radiation are all compounded 
to require wholly new concepts in materials of construc
tion. The problem of maintaining a space station or 
capsule requires one to think of closed ecological systems 
and this must lead eventually to something which might 
be called life science engineering. The problem of food 
production in the future with an exploding population is 
going to require serious attention by biochemical en
gineers for the haphazard means of the past will not do. 
Surely chemical engineers must be involved in this in 
the future. This suggests an interesting combination for 
those who are interested in combining natural science, 
such as biology, zoology, or physiology, with chemistry, 
mathematics, and engineering. 

In short there seems to be no end to the interesting 
possibilities of the future for engineering. Undergraduate 
engineering at Minnesota is particularly attractive, since 
because of its basic approach it gives students a sound 
springboard into research at the graduate level in either 
science or engineering but at the same time it trains 
them in basic engineering so that they will be directly 
useful and employable with a bachelor's degree. En
gineers at Minnesota are not trained as technologists 
but rather as engineering scientists for it must be re
membered that students who will enter the university 
in 1965 will be the leaders in the year 2000. • 

HIGH SCHOOL STUDENTS 

WIN MONEY! 
The Minnesota Technolog is now offering you the 

chance to enter our Brain Teasers Contest. This 
contest will be independent of the college contest 
and will award prizes of $1 to the five entries which 
have the greatest number of correct solutions and 
the earliest postmark. Send your solutions along 
with your name, address, class and name of your 
high school to Brain Teasers Contest, Rm. 2 ME, 
University of Minnesota, Minneapolis 14, Minne
sota. 
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THE BELL TELEPHONE COMPANIES 
SALUTE: BILL PIGOTT 
Six years ago Bill Pigott graduated from college with an 
engineering degree. Today he is responsible for the 
performance of 12 microwave relay stations, numerous 
communications cables, and other equipment. He also 
supervises the work of some sixty transmission specialists. 

Bill Pigott of Pacific Northwest 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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WEDNESDAY, JANUARY 1 0 

Minnesota T e c h n o l o g Board 
Meeting- 4:30 p.m. ME 2. 
AilE & ASME -7:30 p.m. ME 
18. Joint meeting. Speaker: Mr. 
James Biggafole 

THURSDAY, JANUARY 11 

Electrical Engineering Colloqui
um- 4:30 p.m. EE 237. Speaker: 
John B. Goodenough. Topic: 
"Electron Order Transitions in 
"Transition-Element Com
pounds." 
Society for the Advancement of 
Management- 8:00 p.m. CMU 
Men's Lounge. Meeting: "Cen
tralization of a Modern Com
pany." · 
Technical Commission Meeting 
- 4:30 p.m. E 104 

FRI. & SAT., JANUARY 12, 13 

Hockey-8:00 p.m. Williams 
Arena. Minnesota vs. Michigan 
Tech. 

MONDAY, JANUARY 15 

Kappa Eta Kappa- 8:00 p.m. 901 
Washington Ave. SE. Informal 
Smoker. 

THURSDAY, JANUARY 18 

Electrical Engineering Colloqui
um- 4:30 p.m. EE 237. Speaker: 
Albrecht P. Barsis. Topic: "Per
formance prediction for Tropo
spheric Communication Links." 
AIME - 11:30 a.m. MinMet 120. 
Business meeting. 
Technical Commission Meeting 
- 4:30 p.m. E 104 

FRIDAY, JANUARY 19 

Hockey - 8:00 p.m. Williams 
Arena. Minnesota vs. UMD 
January Brain Teasers Contest 
closes. 

SATURDAY, JANUARY 20 

Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Ohio State 

TUESDAY, JANUARY 23 

AilE -7:30 p.m. ME 18. Joint 
meeting with Senior Chapter. 
Speaker: Mr. James Bourquin. 

· Topic: "The IE Function at 
Whirlpool." 

W EDNESDAY, JANUARY 24 

Geophysics Lecture-7:30 p.m. 
Murphy Hall Auditorium. Speak
er: Dr. John Hodgson. Topic: 
"The Mechanisms of E art h
quakes." 

THURSDAY, JANUARY 25 

Electrical Engineering Colloqui
um- 4:30 p.m. EE 237. Speaker: 
C. K. Birdsall. Topic: "Space 
Charge Instabilities." 
Technical Commission Meeting 
- 4:30 p.m. E 104 

FRI. & SAT., JANUARY 26, 27 

Hockey - 8:00 p.m. Williams 
Arena. Minnesota vs. Michigan 
State 

THURSDAY, FEBRUARY 1 

Electrical Engineering Colloqui
um- 4:30 p.m. EE 237. Speaker: 
Oscar Buneman. Subject: "The 
Q u e s t for Stability in Plasma 
Confinement." 
Technical Commission Meeting 
-4:30 p.m. E 104 

SATURDAY, FEBRUARY 3 

Basketball - 8:00 p.m. Williams 
Arena. Minnesota vs. Wisconsin 

THURSDAY, FEBRUARY 8 

Society for the Advancement of 
Management- 8:00 p.m. CMU 
Men's Lounge. Meeting: "Market 
Research." 
Technical Commission Meeting 
- 4:30 p.m. E 104 

FRI. & SAT., FEBRUARY 9, 10 

Hockey - 8:00 p.m. Williams 
Arena. Minnesota vs. North Da
kota 

MONDAY, FEBRUARY 12 

Holiday- Lincoln's Birthday. 

TUESDAY, FEBRUARY 13 

Geophysics Lecture -7:30 p.m. 
Murphy Hall Auditorium. Speak
er: Dr. F. A. Van Melle. Topic: 
"Seismic Detection of Under
ground Nuclear Blasts." 
Minnesota Technolog- February 
issue available. 

THURSDAY, FEBRUARY 15 

Charter Day Convocation -11:30 
a.m. IV hour classes excused. 

Splinters ... 
It's a fact: If you drink a gallon of 

milk a month for 1200 months, you'll 
live to be a hundred years old . 

• • • 
The scene is a train compartment in 

Romania. The characters: A Russian 
officer, a Romanian, an old lady, and 
an attractive girl. 

The train enters a tunnel. The pas
sengers hear first a kiss, then a vigor
ous slap. 

The old lady thinks: "What a good 
girl she is, such good manners, such 
fine moral character!" 

The girl thinks: "Isn't it odd that the 
Russian tried to kiss the old lady and 
not me?" 

The Russian thinks: "That Roma
nian is a smart fellow: he steals a kiss 
and I get slapped." 

The Romanian thinks: "Am I a 
smart fellow! I kiss the back of my 
hand, hit a Russian officer, and get 
away with it." 

• • • 
It doesn't matter how watchful and 

vigilant a girl is: if a fellow kisses her 
it is ten to one he'll do it right under 
her nose. 

GENERAL 
BOOKBINDING 

WE BIND 

THESES 

MEDICAL PAMPHLETS 

CHEMICAL TEXTBOOKS 

MAGAZINES LAW REVIEWS 

COVERS - AlBUMS 

Made to you1· specifications 

ERICKSON 
BINDERY 

downstairs 
GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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edited by JOHN E. REHFELD, Ch E '62 

D r. L. E. Scriven says he enjoys "learning" more than 
anything else, and he feels that a university pro

vides the best atmosphere. 

After obtaining his Ph.D. in chemical engineering from 
the University of Delaware in 1956, Dr. Scriven went to 
work in the chemical engineering department of Shell 
Development Company in order to get industrial experi
ence. Although research in industry and in a university 
accomplish much the same thing, Dr. Scriven points out 
that one seeks knowledge to make a profit, and the other 
seeks knowledge for knowledge's sake. Therefore, there 
is that undefinable difference in atmosphere between the 
two which led Dr. Scriven to choose an academic posi
tion over industry. 

The chemical engineering department here does not 
usualy hire its own graduates for teaching positions, and, 
therefore, its staff has diversified backgrounds and inter
ests. It was because of this stimulating atmosphere that 
Dr. Scriven chose to come to Minnesota. 

This is Dr. Scriven's third year in the department, and 
he has found that he "derives an enormous stimulation 
from teaching," both the personal contact of under
graduate courses, and the technical challenge of gradu
ate courses. Also, Dr. Scriven was last year's co-recipient 
of the Allen P. Coleman Award for an outstanding con
tribution to literature in the field of chemical engineering. 

DR. DONALD H. YARDLEY 

MINNESOTA TECHNOLOG 

DR. L. EDWARD SCRIVEN 

For as long as he can remember, Dr. Donald H. Yard
ley has wanted to be a mining engineer. Perhaps 

this has been due to the rugged, outdoor life he has 
always led. 

Born in Saskatchewan, Canada, he attended grade 
school at a one-room school house, where he remembers 
that there were 19 students and 10 grades. Then, because 
the high school was so inaccessible, he went on to com
plete most of his high school work by a radio correspond
ence course. 

After graduating from Queens College in Kingston, 
Ontario, Dr. Yardley went to work on a mining project 
on Vancouver Island. When news of World War II broke 
out, he had to hike 33 miles across a mountain pass to the 
nearest road and then hitchhike across the continent in 
order to enlist in the Royal Canadian Army! 

Because of wounds received during the war, Dr. Yard
ley could not continue to work in mines, and therefore 
decided to go back to school. After obtaining his Ph.D. 
in geology from Minnesota in 1949, he was offered a 
teaching position and has remained here ever since. 

He has spent most of his summers traveling in the 
wilderness on geological expeditions. He is just now . 
starting on a National Science Foundation project to de
velop methods of geo-chemical exploration. This is a 
means of using chemical analysis in searching for mineral 
deposits . This will take up the next few summers, and 
Dr. Yardley is anxiously looking forward to it. 
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SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER, EE, '62 

o The purpose of the Tau Beta Pi So-
w ; ciety, organized in 1885 at Lehigh Uni-

versity, is to "mark in a fitting manner, 
those who have conferred honor upon 
their Alma Mater by outstanding scholar
ship and exemplary character." E a c h 

year, local chapters of Tau Beta .Pi select those technical 
men who have most nearly fulfilled these ideals. 

Minimum scholastic requirements of Tau Beta Pi are 
the upper one-eighth for juniors, and the upper one-fifth 
for seniors. Election, however, is based, not only on 
scholastic achievement, but on the man's character and 
integrity as well. Those selected by Minnesota Alpha 
chapter, at the University of Minnesota, are as follows: 
Bruce F. Abramson, Aero. E.; Allan P. Bakke, Mech. E.; 
Clark Bergman, Physics; Donald J. Eckstrom, Aero. E. 
Grad.; John Edgecumbe, Elect. Eng.; Robert W. Good
win, Physics; Kenneth Hendrickson, Elect. Eng. 

John Holm, Elect. Eng.; William A. Hustrulid, Min
ing Eng.; Marc A. Jaglowski, Chemistry; Richard A. 
Kretchmer, Chemistry; Paul A. Nelson, Chern. Eng.; 
Gerald E. Riach, Elect. Eng.; Donald W. Hingrose, Civil 
Eng.; Leonard G. Rosner, Elect. Eng.; Michael A. Sava
geau, Elect. Eng.; James W. Schmoker, Physics· Roger 
G. Schroeder, Mech. Eng., I.E.; Thomas W. Spriggs, 
Chem. Eng.; Roland E. Weber, Elect. Eng.; Jack L. 
Wood, Aero. Eng. Grad. 

Formal introduction and recognition of these men 
was made at the Fall banquet, held at Worwa's on No
vember 20. Following the meal, Professor Ledru 0. 
Guthrie read the winning Ta Beta Pi pledge essay, sub
mitted this year by Gerald E. H.iach. Mr. Riach's essay, 
"The Disasters of the War," is published in this issue 
of the Technolog. The principal speaker of the evening, 
introduced by M.C. Professor William Raney, was Uni
versity Vice President and Administrative Assistant, 
Stanley J. Wenberg, who spoke on the role of the Uni
versity of Minnesota as a land grant college in higher 
education. 

Eta Kappa Nu, the electrical engineer
ing honor society, held its Fall initiation 
and banquet on November 28. After an 
impressive formal initiation of the 16 
new members, the meeting adjourned 
to Jax Cafe for a fine dinner meeting 

ably toastmastered by our own Dr. Ed Kinnen. The 
speaker for the evening, a student leader on campus, 
presented a topic of much current interest. Norman Up
hoff spoke on atomic testing, shelters, and peace in a 
talk entitled, "The Hu-Manly Art of Defense". 

Our heartiest congratulations go to these leaders of 
tomorrow: Leon Barrett, Gary Benson, Brian Brastad, 
David Gartin, Henry Halladay, Kenneth Hendrickson, 
John Holm, Larry Karkela, Rollin Langseth, David ~in
nerooth, Nick Patrin, Richard Pedersen, Roger Rmg, 
Mike Savageau, David P. Smith, and H.oland Weber. 
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Kappa Eta Kappa's Fraternity after
finals Christmas party was a huge suc
cess. Most of our chapter and Santa en
joyed the festivities and holiday cheer. 
It was evident that finals were a thing 

18:••~~ i()inn 
~ of the past. 

Because of our faithful support of the Gophers in the 
Rose Bowl, our informal initiation had to be postponed 
a week. All actives are looking forward to the tenth of 
January when eight pledges will be activated. 

Kappa Eta Kappa received a little "ink" in the Minne
apolis paper on December thirteenth. In answer to a re
quest by the Minneapolis Symphony for a large type 
bell, KHK responded. Although our Iocomotive bell was 
not used, a picture of the bell showing its carefully 
polished surface did appear with the symphony's per
cussionist. 

Due to the promises of our pledge class, the chapter 
found that its basement recreation room has been com
pleted during the Christmas holidays. The front entrance, 
study room, kitchen, and living room also underwent 
improvements. Thanks and a hearty welcome to those 
who are about to become active. 

As winter quarter begins, KHK would like to take this 
opportunity to invite any and all electrical engineering 
students to take time to visit our house. We are located 
at 901 Washington Avenue S.E. (on the northeast cor
ner of Washington and Ontario), and our telephone num
ber is FE 1-2133. Feel free to drop in or call at any time. 

WIN 

$5.00 
Try the Brain Teasers 

Page 36 
CONTEST RULES 

Every month six prizes will be offered, one for 4 dollars cash, and five 
more each for 1 dollar. The 4 dollar prize will be awarded to the first IT 
student who submits the correct solutions to the greatest number of Janu
ary's Brain T easers . The 1 dollar prizes will be awarded to the first stu
dent in each year of IT who correctly solves the greatest nwnber of 

Br~:a~d:s~;jl be based on accuracy, promptness of reply, clarity, and 
logic of solution Only undergraduates enrolled in IT are eligible to 
compe te. Membe ;s of the Minnesota Technolog staff and the Minnesota 
Technolog Board are not eligible. . 

All entries must include entrant~s name, fil e numbe~, maJor, and .class 
year (1, 2, 3, 4 or 5). Entries must be brought or m~1led to the Mmne
sota Tcchnolog, Room 2, Mechanical Engmeenng Butldtng on or before 
Friday, January 19, 1962. 

DECEMBER WINNERS 
1st yr. - Larry Gasner $1 
2nd yr.- Richard A. Hendrickson $1 
3rd yr.- Thomas R. Andresen $1 
4th yr.- Gerald W. Timm $5 
5th yr.- one 
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PUT THE ATOM TO WORK 
e This is just the kind of challenge Allison 
scientists and engineers like to "get their 
teeth into." 

With major research and engineering ef
fort focused on the field of nuclear energy 
conversion, Allison has several nuclear pro
jects currently in progress, including; 

An exceptionally mobile, lightweight, com
pact reactor which can produce from 2,000 
to 3,000 kilowatts •.• 

A nuclear rocket engine to launch large 
payloads into earth orbit, propulsion for 
manned space vehicles .•• 

A nuclear powered thermally Regenerative 
Fuel Cell to light small cities, power mag
netohydrodynamic devices, submarines and 
space platforms ..• 

We expect these programs now in the re
search phase to have broad applications in 

Energy Conversion is Our Business 

the power and propulsion systems of the next 
generation. 

To this end, our atomic scientists and 
engineers draw upon such extensive, modem 
facilities as physical chemistry, solid-state 
physics, radio-isotope, infra-red, fluid dy
namics, rocket propulsion and metallurgical 
laboratories; a vacuum chamber which simu
lates pressures at altitudes in excess of 200 
miles; a liquid metal loop; analog and digital 
computers, and numerous other research 
tools. These efforts and facilities are further 
backed-up by every resource General Motors 
possesses. 

As nuclear technology advances, Allison 
will continue proping new forms of energy 
conversion in the search for improved forms 
of propulsion and power. 

In short, we take all energy sources to be 
our starting point, as reflected in our guiding 
theme: 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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Involvement: LIFE 

GROWTH ••• 

In this era of startling scientific and mechan ical progress, the significance 

of human vitality and growth is sometimes minimized. As it relates to man

individually and collectively-growth is the human drive toward advance

ment. And ... advancement is the result of directing specialized talents 

toward the goal of making an enduring contribution to mankind through 

the exploration and eventual conquest of the unknown. 

Stanley Aviation Corporation is ded icated to such a ph·iiosophy. 

This progressive firm, recognized for its leadership in the design and 

development of aircraft escape and survival systems, has a continuing need 

for additional outstanding scientists and engineers who share its own deep 

interest and enthusiasm in the importance of man's growth ... and survival. 

Excellent opportunities exist for qualified specialists in Aerodynamics, 

Computer Engineering, Design Engineering, Physics and other similar areas 

of a technical or scientific nature. 

Direct your confidential inquiry to: 
W. E. Franklin, Pers_onnel Manager 
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2501 DALLAS STREET 

DENVER 8, COLORADO 

An equal opportunity employer 

Splinters ... 
In a large hotel recently an opera

tor was about to close the doors of her 
crowded elevator when a well dressed 
but tipsy gentleman pushed his way 
in. As the car started up he tried to 
turn around to face the door but was 
wedged in so tightly that he couldn't 
move. The other passengers stared 
into his eyes with growing embarrass
ment. Finally, when the strain be
came quite painful, the drunk cleared 
his throat and remarked, "I expect 
you wonder why I called this meet-
ing." 

• • • 
A lecturer who was speaking on the 

drink problem: "Now suppose I had a 
pail of water and a pail of beer on 
this platform, and then brought a 
donkey up. Which would he take?" 

"He'd take the water," said a voice 
from the back of the room. 

"And why would he take the 
water?" asked the lecturer. 

"Because he is an ass," came the 
reply. • • • 

When a certain well-known artist 
arrived at his studio the other day, his 
model, who had been posing for his 
unfinished study of a nude, started 
toward the screen to disrobe. "Don't 
undress," the artist told her, "I shan't 
be painting today. I have a bad head
ache, and I'm just going to make my
self a cup of tea and go home." 

"Oh, please let me make it for you," 
the model said. The artist thanked her 
and told her to make one for herself, 
also. Just as they began to drink, how
ever, the artist heard familiar foot
steps in the hall. 

"Good heavens!" he exclaimed. 
"Here comes my wife! Get those 
clothes off-quick!" 

• • • 
A truck stop restaurant had a sign 

in the window: "Order any edible 
sandwich and we will supply it or 
pay you $10.00." 

A trucker ordered an elephant ear 
sandwich one day. The waitress said 
"Just a minute until I see the chef." 
She hustled out to the kitchen to the 
owner who was also the chef. "Get 
ready to shell out ten bucks, there's a 
truck jockey out front who has or
dered an elephant ear sandwich." 

The chef looked at her and ex
claimed. "Do you mean to tell me we 
are out of elephant ears?" 

"No," said the waitress, "but we're 
out of those big buns." 
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1NHAT'S 

NEW in Engineering 

Edited by ROBERT L. KASTER, EE, '61 

B-10 Gets New Tires 
A radically new aircraft tire capable of handling the 

tremendous heat, loads and speed of the 2,000-mile-an
hour B-70 has been developed by the B. F. Goodrich 
Company nearly a year ahead of schedule. 

The tire described as "a major advancement in the 
tire making art," has passed B-70 tests, the company an
nounced. 

B. F. Goodrich engineers worked 18 months, trying 
scores of new materials and designs, before they hit on 
a combination that met the requirements laid down by 
the Air Force and North American Aviation, Inc., Los 
Angeles, California, designer and manufacturer of the 
super-speed jet. 

Conventional aircraft tires would be virtually de
stroyed by the heat inside the B-70 wheel wells while the 
airplane is in flight, the company official said. Heat is 
generated by air friction at supersonic speeds. Even with 
insulation, the tires will be subjected to oven-hot temper
atures while in flight, he explained. 

In qualfication tests at the Aeronautical Systems Divi
sion, Wright Patterson Air Force Base, the new tire com
pleted the prescribed number of simulated B-70 flight 
cycles (takeoff, flight mission and landing) and was still in 
good operating condition. This included exposure to 360 
degrees for several hours between the simulated takeoff 
and landing on the laboratory test wheeL Conventional
type tires failed before completing a single cycle. In ad
dition to its heat resistance, the new tire is stronger, 
smaller and lighter than conventional aircraft tires of 
equivalent load capacity. 

"Even at the B-70's takeoff and landing speeds, this tire 
will carry twice as much load as the best conventional 
aircraft tires of the same weight. Conventional tires with 
the same load carrying capacity would be approximately 
40 per cent larger in diameter," a B. F. Goodrich official 
said. 

The major problem in the development of the tire was 
to find a compound that would withstand the conditions 
imposed by the B-70's high speed, high load, high tem
perature operating conditions. 

"To do this, our compounders investigated a multitude 
of compounds involving different rubbers. The com
pound used in the tire is a new formulation." 

New concepts in tire carcass construction enabled the 
designers to pack more strength and endurance into the 
tire per pound of tire weight. 

These features will have application on certain other 
airplanes and on some ground vehicles, the company 
said. 

MINNESOTA TECHNOLOG 

Underwater Test Launcher lor Polaris 
The United States Naval Ordnance Test Station at Pas

adena, California, has announced completion of a unique 
underwater launching facility for testing the Polaris mis
sile, which is fired from atomic-powered submarines of 
the Navy. 

The facility, which will be used in test-firing the 
Polaris from various ocean depths, was constructed by 
Consolidated Western Steel Division. 

It consists of four separate and moveable steel spools, 
stacked on top of one another to form a tower, and an
chored to concrete steel pilings set deeply in the ocean 
floor. The · spools are buoyant welded steel pipe struc
tures, forming the underwater launch tower capable of 
withstanding a 300,000-pound ·eccentric load. 

Two telescoping camera towers, equipped with 12 
high-speed underwater cameras for recording documen
tary trajectory data of firings, are situated about 25 feet 
from the launcher. Three television cameras are located 
at strategic points to provide surveillance of the under
water operations from a staging vessel and an instrumen
tation barge which controls the firing of the missiles. 

Consolidated Western fabricated the towers under 
contract specifications calling for each component to be 
stress-relieved and with the mating surfaces of the spools 
held flat and parallel within very close tolerance. The 
gross weight of the assembled launching tower is about 
120,000 pounds. It was installed underwater at the San 
Clemente Island Test Range of the Naval Ordnance Test 
Station by the Global Marine Exploration Company. 

Computer Reliability Increased 
' 

Univac presently has developed a powerful general-
purpose space-borne computer utilizing thin-film mem
ory and welded encapsulated circuit modules designed 
for extreme reliability. This development has produced 
a computer with a maximum operation rate of over 
80,000 operations per second. A thin-film memory and 
welded circuit computer compressed into a little over a 
cubic foot makes a design adaptable to numerous severe
environment space and airborne applications. 

The advent of microtronic circuits makes feasible con
struction of these computational capacities in less than 
one-half cubic foot within the next two years. The mar
riage of thin-film and microtronics makes practicable re
liability goals of 15,000-20,000 hours without component 
failure. 
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tronic device development at IBM's Poughkeepsie, New 
York Laboratories. 

DR. DAVIS AND MICRO-DEVICES 
When Dr. Edward M. Davis was working for his bachelor's 
degree, miniaturization was a novelty. Today, with the tran· 
sistor and the printed circuit commonplace, micro-miniatur. 
ization' is one of the newest challenges in electronics. Ed 
Davis is helping to meet that challenge. 

T oday's com puteroperations take only millionths of a second; . 
tomorrow's may accelerate to billionths. In a billionth cif a 
second, however, even light can travel only about a foot, and 
the physical size of an electronic circuit may slow its operation 
critically. The answer is in micro-electronics where complete 
circuits are packaged on minusculesubstrates,andeachtran· 
sister may occupy less than a thousandth of a square inch. 

Since early in 1961, Ed qavis has been in chargE:) of an IBM 
engineering project exploring the parameters of advanced 
micro-devices. His work mayverywell help establish the tech· 
nology of future computers. Equally important, he and his 
colleagues are already gathering significant knowledge in 
the advanced study of solid state electronics. 

A basic approach is encouraged at IBM. Whether in research, ..., 
development, manufacturing, or programming, the IBM sci
entist and engineer are encouraged to go to the heart of the 
problem. The IBM representative interviewingonyou ream pus 
will be glad to discuss with you the opportunities in any one 
of these fields. All applicants will receive consideration for 
employment without regard to race, creed, color or national 
origin. Your placemen't office can make an appointment, or 

. you may write, outlining your background· arid interests, to: 

Director, Technical Employment 
IBM Corporation, Dept. 894 
590 Madison Avenue 
New York 22, New York IBM 

® 

You naturally have a better chance to grow with a growth compa'ny. 

I 
I I 

! 
I 
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Miss January 

Getting Linda Miller out on the slopes on a 
limited Technolog clothing budget wasn't easy, 
especially with a -7 on the thermometer. But with 
a little coaxing over the phone and a warm sweater 
afterwards,· Linda agreed. 

Linda is an Education junior planning to teach 
French at the high school level. She likes skiing, 
skating and watching sports. Linda swims profes
sionally and has appeared in the Aqua Follies the 
past two years besides teaching swimming. 

Vital statistics include a trim 130 pounds mould
ed to 5 feet 81/z inches. Since the better things in 
life come only with a little work, your remaining 
curiosity »'ill be satisfied with the solution of 
xs - 98X2 + 3144X- 32832 = 0. 

Photos by Gary Sherburne 
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Splinters o o 0 

Answer to question on physics test: 
A meter is the distance between two 
bars in Paris. 

• • • 
Adam: "It's a great life if you don't 

weaken." 

• • • 
Helen of Troy: "So this is Paris." 

• • • 
A guest at a dinner party, arriving 

late, found a seat reserved for him 
near the head of the table, where a 
goose was being carved. 

"Oh" he exclaimed, "so I'm to sit 
by the goose!" 

Then, observing the lady on his 
left, he made haste to amend an awk
ward phrase. 

"I mean," he said, "the roasted one 
of course." 

• • • 
A parrot was s.itting in the salon of 

a luxurious steamer watching a magi
cian do tricks. The magician served 
notice that he was going to do a trick 
never before accomplished. He pulled 
up his sleeves and proceeded to make 
a few fancy motions. Just at that 
moment, the ship's boilers blew up, 
demolishing the ship. 

About five minutes later, as the par
rot came to, floating about the ocean 
on a piece of driftwood, he muttered, 
"Damn clever, damn clever." 

• • • 
An EE inmate of the lunatic asylum 

was being examined for dismissal. The 
first question he was asked: "What 
are you going to do when you get out 
of here?" 

The EE replied: "''m going to get 
me a slingshot and come back and 
break every window in this place." 

After another six months in the 
padded cell, he was again examined 
and the same question was put to him. 

"Well, I'm going to get a job," was 
the repy. 

"Fine," said the examiner, "and 
then what?" 

"Then I'm going to buy a big car." 
"Good." 
"And then I'm going to meet a 

beautiful blonde. 
"Then I'm going to take her out 

driving on a lonely road." 
"Yes.'' 
"Then I'm going to grab her garter, 

make a slingshot, and come back here 
and break every window in this 
place." 
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Hopping or marching
two paths to a career 

A career is sometimes defined as a 
succession of jobs, whether with a suc
cession of employers, or within a single 
company. 

A man is commonly said to be 
"hopping" when he progresses by 
switching from one employer to 
another. 

The man who sticks with a single 
employer can be said to progress by 
"marching." 

Marching Pays Off-There are many 
advantages to a one-company career. 
It's obvious that tenure is accom
panied by status, security, and bene
fits that build in value as the years go 
by. More significant, perhaps, are the 
intangibles. You can't put a dollar 
value on your familiarity with the 
organization and the people in it. 
And the respect they have for you is 
equally important. The man who is 
dedicated to his employer, and confi
dent of his ability to progress without 
looking afield, is free of distracting 
tensions, free to concentrate his full 
energies on the job at hand. And, 
especially to the family man, just 
"being settled" is mighty reassuring. 

Finding the Right Employer - The 
problem facing a graduating senior is 
to locate a prospective employer that 
offers an ambitious man prom~sing 

opportunltles for a truly rewarding 
and satisfying career. The best answer 
we know of is to look for a company 
with a firm policy of "promotion from 
within." And a second consideration 
is the size and scope of the organiza
tion. 

Loopers are Career Men-Every year 
Bethlehem Steel Company enrolls a 
group of graduating seniors in the 
loop Course-the entire class makes 
an observational circuit (or "loop") of 
a steel plant during the basic training 
period. We select qualified men for the 
loop Course on the basis of their 
potential for careers in management, 
and we train them accordingly. There 
are about 2,000 loopers on the job at 
Bethlehem, at all supervisory levels, 
and in all of our diverse operations. 

The Loop Course-New loopers report 
to our general headquarters, in Beth
lehem, Pa., usually early in July. They 
attend a basic course of five weeks, in
cluding lectures, classroom discus
sions, educational films, and daily 
plant visits. The loop Course is not a 
probationary period. After completion 
of the course, every looper receives his 
first assignment. Then, after reporting 
to a plant, yard, or home office divi
sion, he receives further orientation 

• One in a series of messages 
on how to plan your career 

before beginning on-the-job training. 
Bethlehem loopers embark on their 
careers with thorough training behind 
them. 

Big and Diversified-Because of its 
size and diversity, Bethlehem Steel 
offers unlimited opportunities to "get 
ahead." One of the nation's largest 
indus trial corporations, with over 
140,000 employees, we are engaged in 
raw materials mining and processing; 
basic steelmaking and the production of 
a wide range of steel products; manu
facturing; structural-steel fabricating 
and erecting; and shipbuilding and 
ship repair. A new centralized research 
facility, the Bethlehem Steel Company
Homer Research Laboratories, costing 
in excess of $25 million, located in 
Bethlehem, Pa., rivals the finest in 
any industry. 

Read Our Booklet-The eligibility re
quirements for the loop Course, as 
well as a description of the way it 
operates, are more fully covered in our 
booklet, "Careers with Bethlehem Steel 
and the loop Course." It will answer 
most of your questions. Copies are 
available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

A II qualified applican/J will receive consideration for employmmt without regard to race, crud, color, or national origin. 

BETHLEHEM STEEL 
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SPLINTERS • • • 

Having imbibed too freely at a 
hotel dance a pretty young thing in 
Texas ran outdoors, fainted and fell 
over a trash barrel. 

A young man saw her, picked her 
up and carried her up to his room. 

The next morning he wired his 
partner in New York, "Close office. 
Sell everything. Come to Texas. They 
throw away better stuff here than you 
can buy in New York. 

• • • 
Three men were sitting on a park 

bench. The man in the middle was 
sitting quietly as though asleep. But 
the other two men were g o in g 
through the motion of fishing. With 
deadly seriousness they would cast, 
jerk the lines gently, then swiftly 
wind their imaginary reels. This went 
on for some time when a policeman 
sauntered over, shook the man in the 
middle and demanded, "Are these two 
nuts friends of yours?" 

"Yes, officer," replied the man. 
'Well get them out of here then." 
"Right away, officer," said the man 

as he began to row vigorously. 

• • • 
A young married lady was having 

her house painted. When she got up 
in the morning, she noticed there was 
a mark on the bedroom wall. She 
called downstairs to the painter, 
'Would you please come upstairs? I 
want to show you where my husband 
put his hand last night." 

"If it's all right with you, lady," re
plied the painter, ''I'd just as soon 
have a cup of coffee." 

• • • 
The bandaged-covered patient who 

lay in the hospital bed spoke dazedly 
to his visiting pal: 

'Wh-What happened?" 
"You absorbed too many last night, 

and then made a bet that you could 
fly out the window and around the 
block." 

"Why," screamed the beat up C.E., 
"didn't you stop me?" 

"Stop you hell, I had $25 on you." 

• • • 
An M.E. was discovered by his wife 

one night · standing over his baby's 
crib. Silently she watched him. As he 
stood looking at the sleeping infant, 
she saw in his face a mixture of emo-
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· tions that she had never seen before
rapture, admiration, doubt, despair, 
ecstacy, incredulity. Touched and 
wondering alike at his unusual par
ental attitude and the conflicting emo
tions, his wife, with eyes glistening, 
arose and slipped her arms around 
him. "A penny for your thoughts," 
she said in a tremulous voice. 

He blurted them out: "For the life 
of me, I don't see how anybody can 
make a crib like that for three forty
nine." 

• • • 
Artsman: "Perhaps you, too, are a 

lover of nature. Have you seen the 
rosy-fingered dawn spreading across 
the eastern sky, the red-stained, sul
phurous islets floating in the ladle of 
fire in the west, ragged clouds at mid
night, blotting out the shuddering 
moon?" 

Engineer: "Nope, not lately. I've 
been on the wagon for more than a 
year." 

• • • 
An instructor asked a new M.E. the 

purpose of a bolt with a left-handed 
thread, and got this bewildering 
reply: 

"A bolt with a left-handed thread 
is a bolt which the tighter it's screwed 
the looser it gets." 

• • • 
Two ChE students have been run

ning a still in the Chemistry building 
during lab period. Their last batch 
was pretty good, so they sent it to 
the St. Paul Campus for analysis. 
When they finally received the report, 
it read: "Dear Sirs, we regret to in
form you that your horse has dia
betes .... " 

• • • 
Why did the little boy bubble chase 

the little girl bubble? 
Because he wanted to see her bust! 

• • • 
A rather ingenious engineer calls 

his girl "Definite Integral" because he 
knows her limits. 

• • • 
Newton's Tenth Law-The dimmer 

the porchlight, the greater the scandal 
power. 

• • • 
Mother: "Well, son, what have you 

been doing all day?" 

Son: "Shooting craps, mother." 
Mother: "That must stop. Those 

little things have as much right to live 
as you." 

• • • 
She: "If you do, I'll scream." 
He: "Do what?" 
She: 'Well, you're not going to just 

sit there, are you?" 

• • • 
Papa Bear: "Who's been drinking 

my beer?" 
Mama Bear: "Who's been drinking 

my beer?" 
Baby Bear: "Barf." 

• • • 
"Every week for the past two years 

my mailman has delivered 50 pounds 
of muscle-building equipment to me," 
an engineering frosh said. 

"And now?" his friend replied. 
"Now I have the world's most per

fectly developed mailman," the frosh 
answered. 

• • • 
"Let me kiss those tears away, hon

ey," begged the ardent lover. She fell 
into his arms, and he was very busy 
for a few moments; still the tears flow
ed on . 

'Will nothing stop them?" he asked 
breathlessly. 

"No," she murmured, "it's hay fever, 
but go on with the treatment." 

• • • 
The car sped off the highway, went 

through the guard rail, rolled down a 
cliff, bounced off a tree and finally 
shuddered to a stop. A passing motor
ist who had witnessed the entire acci
dent helped the miraculously unharm
ed driver out of the wreck. 

"Good Lord, mister," he gasped, 
"are you drunk?" 

"Of course", said the man. 'What 
do you thing I am-a stunt driver?" 

• • • 
"I don't like Bill," confided a coed 

to her roommate. "He k n ow s t o o 
many naughty songs." 

"Does he sing them to you?" asked 
her friend. 

'Well, no-but he whistles them." 

• • • 
Did you ever hear the story about 

the farmer who was milking a cow on 
the side of a mountain? He slipped 
and fell and would have gone down 
500 feet if he didn't have something 
to hang onto ... the poor cow saved 
him but the neighbors thought it was 
an air raid. 
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Scholarships are 

Y 0 URS for the Taking 

by CRAIG ANDERSON, EE, '66 

N ow that you have reached the end of the fall quar
ter, it's time to stop for a moment and take stock of 

your financial situation. You may be wondering about 
how you are going to finance your education and do well 
in your studies at the same time. Perhaps you are holding 
down a part-time job after school, or maybe you are 
studying off of a student loan. Whatever the case, if your 
present grade point average is 2.8 or bette r, there may be 
an engineering scholarship waiting for you. 

It is estimated that there are seventy-five thousand dol
lars worth of awards and scholarships available to IT 
students this year, ranging from 100 dollars and up. 
These are made available by numerous societies and 
corporations, and will be awarded to qualified students 
by the Bureau of Student Loans and Scholarships within 
the next few months. 

The required C.P.A. has been lowered from last year's 
3.0 to a more attainable 2.8, thus giving more students a 
chance to compete . A special meeting will be held during 
the first part of the winter quarter to inform those who 
are eligible of the application requirements. This meet
ing will be announced well in advance, so watch for it 
if you are interested and eligible for a scholarship. 

Once you have applied, your application will come 
before a scholarship committee consisting of faculty 
members and scholarship personnel. You will be required 
to submit a transcript of grades, but this is not the sole 
factor involved in the process of selection. Your applica
tion will be weighed against many other on the basis of 
your scholastic ability, classwork, financial need, and 
participation in university life as a whole. Yes, extra
curricular activities help, for a well-rounded personality 
is almost as important as a high scholastic ability. The 
final decision will be made entirely by the committee; 
the donating companies have little to say in the choice 
of scholarship recipients. 

What's in it, then, for the donating companies? Since 
most of the scholarships are entirely without obligation, 
it would seem that these concerns are receiving no bene
fit from their investment. In a sense, this is true. The 
companies give the money to the Bureau of Loans and 
Scholarships to be dealt with at the Bureau's disgression. 
The companies, however, may then claim a tax deduc
tion on their donation, since they do not do the actual 
selecting of the student recipients. Certain engineering 
societies and other non-profit organizations may have a 
hand in the selection, but in general, this is left to the 
scholarship committee. The awarding of scholarships is 
one transaction where everyone benefits. 

Take a look at your last quarter's grades. If you have 
a C.P.A. of 2.8 or more, attend the special meetings. In 
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the meantime, take a look at the vast number of awards 
and scholarships listed on pages 20-25 of the IT Bulletin. 
One of these could very well be yours. If you are not 
elegible this year, set a scholarship as one of your goals 
for next year, for the industries of America need and are 
willing to help the student who· is sincere in the pursuit 
of knowledge and who is willing to put forth the effort 
to attain a position of esteem in the rapidly expanding 
fields of science and technology. • 

• """"'"'' . artists" materials 

ART MATERIALS, INC. 

315 14th ave. s.e. • m inneapolis, minnesota • FEderal 9·0397 

Downstairs Perines Bookstore 

COMPLETE LIN E OF 

ART, ENG IN EER ING, AN D DRAFTING 

SUPPLIES 

Minnegasco 
Minneapolis Gas Company © 

MGC 1959 
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Your Challenge is Greater with COLLINS 
As an engineer at Collins, you help develop the finest 
avionics equipment built. You have the opportunity of 
working with top men on advanced instrumentation 
and equipment such as automatic pilot, solid state com
munication/navigation systems, antennas, Doppler, dis
tance measuring equipment and weather radar. And you 
stay right with a project until product completion. • 
Collins, one of the nation's leading growth companies, 
also offers a wide variety of engineering opportunities 
in ground communication, antenna research, micro
wave, data systems, amateur, broadcast, components 

and general systems design. Facilities are in Cedar 
Rapids, Iowa; Dallas, Texas; and Newport Beach, Cal
ifornia, with sales offices and field service installations 
throughout the world. • Collins has career opportuni
ties for M.E.'s, E.E.'s, I.E.'s and Physicists in design, 
research and production. Contact your college place
ment office for further information or send your 
inquiry to: 

L. R. Nuss I B. E. Jeffries I 
Collins Radio Company Collins Radio Company 

Cedar Rapids, Dallas, 
Iowa Texas 

R. 0 . Olson 
Collins Radio Company 

Newport Beach, 
California 

~ 
An equal opportunity employer. 

COLLINS 

~ 
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Quarterly Financial Report 
by DONALD D. SCHAEFER, ME, '64 

The Minnesota Technolog is operated by I. T. undergraduates and is published every so often by engineers who 
cannot think of any other reason for a beer blast. We are a non-profit organization (unintentional) and exist for the 

sole purpose of keeping the Dean of Students, SAB, and other campus censors employed. 

As winter quarter begins, I, the business manager, offer to our subscribers and other enemies the following ac

count of our financial dealings for the fall quarter. 

INCOME 

Subscription Drive ............. . ... . . .$ .09 
Paid on blackmail operations: 

From faculty .......... .. . .... .. . 
From students .. . ............ . ... . 

Income from staff members winning Brain 
Teasers .. . ........ . 

Sale of 1984 & Tropic of Cancer to faculty 
Income from sale of fake SLA tally reservations 
Advertising . .............. . ..... .. .. . 
Business Manager's hobby (printing $1 0 bills) 
Sale of three hijacked Airliners to Castro . . . .. 
Commission on customers sent to the Big Ten 
Renting of faculty members cars during 

school h9urs . . . . .. . ... . 
Income from the sale of the 'Log to SLA students 
Gift from 'Log board for having November issue 

out in November ...... .. . ... .... . .. . 
Bets on the Michigan game ...... ... . ... .. . 
Found in the Architecture Court .. . . ....... . . 
Sale of 9 stolen books to Perine's ....... . 
Pin-up photos to Playboy ......... . 
Sale of Physics 11 exams to Freshmen 

(and some Soph.) . . . . ..... . 
Income from the sale of beer & cigarettes to 

orientation groups .. .. ......... .. ... . 
Sale of fake AIChE membership cards for tour 

of Hamm's brewery (free samples) 
Sale of Dailys for homecoming bonfire ..... 
Sale of 24 dozen hot dog buns given 'Log 

by ASME . . ........... . 
Sale of student telephone directories 

to freshmen . . . . . . . . . . . . . . . . . 
Deposit refund on Feature Editor's empty beer 

bottles ............. . .... . ......... . 
Sale of articles to Daily . . ......... . ...... . 
Sale of "Chew Purdue", "Hate State", and 

1937 E-Day Buttons ........... . .. . . . 
Sale of photo staff's obscene photo collection 
Sale of Physics building to SLA . . ....... . 

Offerings collected by Offiice Manager posing 
as Deacon at church .... . . . ... . 

.8,621.44 
4,972.01 

13.00 
67.12 

192.03 
2,741.17 
3,215.00 

15,427.35 
7,210.19 

712.31 
.40 

25.13 
10.02 
5.00 

15.47 
.03 

907.31 

4,321.77 

72.19 
1.17 

.24 

5.00 

4,231.27 
272.00 

7.71 
.11 

12.18 

672.17 

Total Approximate Income . . . . $53,730.88 
Deficit . . . . . . . . . . . . . . . . . . . . 16,808.15 

$70,539.03 
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EXPENSES 

Renting of artificial snow machine for Missouri 
game . . . . . . . . . . . . . . . . . . $ 

Expenses for cleaning up M.E. Building base
ment after staff swimming party in 
November ... . ........... . 

Peanuts for campus squirrels .. . . . . . ... .. . . . 
Printing costs ..... . . 
Donation to the "Pledges of Theta Tau rehabil -

itation fund" .. ................. . ... . 
Bail for S.G.E. members ...... . . . . . 
National convention trip ... ... ... . .. . ... . 
Advertising commissions .... . . ... . _ . . . . ... . 
Paid to SAB for services rendered ........ . 
Engraving of Dean's signature . . . ....... . . 
Bribes to Dean Williamson .......... . 
Paid to P & S for wrecked squad car 
Donation to Campus Chest's "Ugly Man Con

test" for Log's candidate 
Football ticket for Advertising Manager's date 

to M.S.U. game who stood him up 
Typing paper . . . . . . . . . . . . . . ...... . 
Staff salaries .............. . 
Payment of staff parking tickets for illegal park-

ing behind M.E. building 
Engravings . . . . . . .... . .... . 
Vagrancy charges against Managing Editor 
River banking party for staff 

Beer .. . . . ..... . 
Meals ....... . ... .. .. . 

Telephone 
Personal . .. ..... . . .. ...... . ....... . 
Business . ..... . 

Private secretary for Brain Teasers editor ..... 
Donation to S.G.E. for the cause of furthering 

higher education . . . . . ..... . . 

Fee to re-enter school (joke editor) 
Imperial for Business Manager . . . .. .. .. .. .. . 
Used tire for Editor's Schwinn bike ....... .. . 
Unsuccessful bribe to local draft board to keep 

Managing Editor from being drafted .· ... 
Paid to Stub & Herb's for damage caused at 

December Staff meeting ........ . .. .. . . 
Fine for false alarm turned in for Murphy Hall 
Unaccounted for .. .. .... . ... . ..... ... ... . 

324.70 

1,927.24 
201.64 

7,921.81 

2,711 .26 
13,721.76 

1,709.38 
2,740.00 
1,192.17 

9.50 
300.00 

2,371 .12 

.11 

4.00 
.20 

8,722.13 

60.00 
792.18 

93.18 

437.01 
1.07 

98.17 
.20 

123.68 

77.00 
300.00 

7,719.29 
.33 

11,927.06 

1,721.08 
120.00 

3,211.76 

Total Approximate Expenditures ... $70,539.03 
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decision! 

No one can make it for you, no one should. Some people will try, but finally, 
inevitably, you decide which job you take, which company and which type 
of work is most likely to bring out your best, use your talent most efficiently, 
and give you the greatest personal satisfaction. Out of the muddle, out of 
the confusion, out of all the pluses and minuses comes the final choice. It's 
difficult, but many people are willing and eager to help. Discussion with our 
representatives visiting your campus can help you decide whether atomic 
energy is the field for you, whether research and development work is the 
best application for your particular talents and interests, and finally whether 
Argonne can offer the best combination of answers to your career needs. 

Ours is a research and development organization. We are concerned with 
the "peaceful atom"- its complexities and its future. We are located about 
25 miles from the heart of Chicago, Illinois. Of special interest to us are 
graduates with advanced degrees, versatility and interest in conceptual design 
as well as the application of fundamental knowledge and techniques to 
"custom" problems. Stop in and see us when we are on campus or write to us. 

MINNESOTA TECHNOLOG 

;frgonne 
/TION.A.L. L.ABOAATOAV l7 Operated by the University of Chicago under a 

contract with the United States Atomic Energy Commission 

Direct inquiries to: 
Professional Placement, MT 
9700 S. Cass Ave., Argonne, Illinois 

An Equal Opportunity Employer 

WE WILL INTERVIEW ON THE CAMPUS JANUARY 25 AND 26 
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1961 Graduates, Ron Bullota (Villanova, BS-ME) and Robert Schwartz (R. P. I. MS-ME) review contaminant (C0 2) 

removal system for space vehicle with Fred Young (Penn State, BS-ME, '43), Project Engineer-Advanced Development 

You'll be on a working assignment 
from your first day at Hamilton Standard • • • 

From the start, you'll be working as a full member of 
a group, and your training will be mainly on-the-job 
training. Your particular group may be concerned 
with design, or analysis, or development work. Your 
fellow mei'hbers will be men of varied experience ... 
some will be leading men in their fields. 

Coming to us from college, you'll bring a formal 
scientific education, a knowledge of the derivative 
sciences and of design techniques, and the ability to 
plan, organize and analyze. But-most important 
of all perhaps-you're bound to have a fresh view
point and a new approach to the problems we're 
facing, and this is one of the immediate contribu
tions you can make. 

Your group is going to count on you to bring the 
full force of your knowledge, your ideas, and your 
creative abilities to bear on the working assign-

ments you'll have here from the very beginning. 
They won't expect the impossible from you, nor 
ask you to contribute beyond your experience. 
Remember, their wide experience is there for you to 
call on. When you get specific assignments that 
seem unusually difficult at first, you'll find that 
suggestions from your colleagues will clear up many 
a dark area. 

We believe you'll like this group way of working. 
It gets you into things immediately-and time and 
again we've seen it enable young engineers and 
scientists to give their very best. 

If you'd like to know more about work as a group 
member in this highly diversified aerospace organi
zation, ask your Placement Officer about Hamilton 
Standard, or write direct to Mr. Robert J. Harding, 
Supervisor of College Relations, at 

UNITED AIRCRAFT CORPORATION 

Bradley Field Road, Windsor Locks, Connecticut An equal opportunity employer. 
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SOME IMPORTANT 
NEW JOBS 

WERE CREATED 
BY DUPONT 

. TODAY 

MINNESOTA TECHNOLOG 

The development of new products always leads LO 

challenging new opportunities at DuPont. Products 
like time-honored neoprene synthetic rubber, for ex
ample. Or more recently, "Delrin" * acetal resin for 
a wide range of plastic applications, and "Cronaflex"* 
engineering reproduction films. 

Products like these have created thousands and 
thousands of jobs at Du Pont over the years. Good 
jobs that not only contribute to the growth of the com
pany, but assure DuPont's employees of steady em
ployment and the chance to progress. To keep these 
jobs coming in the future, DuPont's annual invest
ment in research exceeds $90 million . 

Right now, there are opportunities at DuPont for 
qualified engineers-chemical, mechanical, electrical, 
metallurgical and industrial-chemists and physicists, 
sales and marketing men. If you expect to receive 
your bachelor's, master's, or Ph.D. degree this year, 
talk with your placement director about Du Pont. For 
more information about opportunities at DuPont, clip 
and mail the coupon below. And be sure to tell us 
your major so we can send you the literature that's 
most appropriate. 

BETTER THINGS FOR BETTER LIVING ..• THROUGH CHEMISTRY 

An equal-opportunity employer 

* Du Pont's registered trademark 

r-----------------------------------------, 
l E. 1. du Pont de Nemours & Co. (Inc.) 
l Nemours Building, Room 2419-1 
: Wilmington 98, Delaware 

l Please send me the booklet describing opportunities in my 
: major course of study indicated below. 

: Name _________________ _ 

I 
: Class Major Degree expected ___ _ 

l College ________________ _ 

I 
: My address _______________ _ 

: City Zone _ State 
1 

L-----------------------------------------~ 
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edited by RICHARD A. PEDERSEN, EE '62 

BRAIN 
S~3S"3J. 

1. From how many locations on the surface of the world 
is it possible to walk one mile south, then one mile east, 
and then one mile north, and arrive at the place from 
which you started? 
2. Hanging over a pulley there is a rope with a weight 
on one end; at the other end hangs a monkey of equal 
weight. The rope weighs four ounces per foot. The com
bined ages of the monkey and its mother are four years 
and the monkey's weight is as many pounds as its mother 
is years old. The mother is twice the age the monkey 
was when the mother was half as old as the monkey 
will be when the monkey is three times as old as the 
monkey was. The weight of the rope is one half as much 
again as the differences between the weight of the 
weight plus the weight of the monkey. How long is the 
rope? 
3. A circular steel band is constructed around the earth 
at the equator and fastened rigidly to the earth on its 
underside. The upper surface is lubricated, and a second 
band is placed concentrically around the first. The outer 
band is set to rotating from east to west. Does this 
loosen or tighten the outer band on the inner assuming 
that there is no friction? 
4. An impoverished Oriental potentate has twenty-five 
wives and x sons. When he made his will, he decided to 
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give each son an equal amount of his legacy. If ten of 
his sons meet an untimely end, each remaining son will 
get four more yen than he would have originally, and if 
his wives bore him ten more sons, each of the sons would 
get three yen less than his first x sons would have each 
received. How many sons did the potentate have? 
5. A hole six inches long is drilled clear through the 
center of a solid spher.e. What is the volume of the ma
terial remaining? (No information is left out.) 
6. A full hour glass with one side initially empty is run 
for 31 minutes and then turned. It is then run 2 minutes 
and turned, then 3 minutes and turned, then 4 minutes 
and turned, and so. That is, the operating period after 
each turning is one minute longer than the preceding 
period. How long from the beginning does it take to 
return to the condition where one side is empty? 

ANSWERS TO DECEMBER'S 

BRAIN TEASERS 

1. 30 ft. 
2. 40/11 hrs. 
3. 5.657 rods 
4. 26 min. 
5. E.E.'s by 3/2 
6. First player takes 4 

tens to win every time. 

Win $5.00 by solving the Brain Teasers, see details on 
page 28. 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond the snapshot. 
( random notes) 

• • 

One use for an 
artificial duck 

On Sunday evening, September 24th, 
a new associate of ours named Walt 
Disney broadcast from 168 TV stations 
a film called " Mathmagicland. " It 
featured an artificial duck he owns 
named Donald. The film illustrated the 
mathematical unity of nature and man, 
while the duck quacked in order to 
reassure 20,000,000 viewers that there 
is no harm in such a discussion. 

Lots of kids who were too young for 
it will be ready next fall. Movies can 
teach conic sections as easily as pie
throwing. Movie-makers with lesser 
resources than Disney can also teach 
laudably. What bothers the classroom 
teacher about 16mm movies is how to 
get the one she wants when she wants 
it instead of seven weeks later. Nobody 
is to blame. The can of film has too 
many classes to visit, but relief is on 
the way. 

Enter the Kodak Sound 8 Projector. It 
projects 8mm movies with commentary 
from a magnetic stripe on the film. 

The greatly reduced cost and bulk 
of 8mm film and equipment got home 
movies off the ground. The improve
ment of sharpness and color in the 
8mm Kodachrome II Film introduced 
last year is making movies really soar 
as entertainment in the home. In the 
schoolroom 8mm sound movies can be 
expected to simulate the effect of the 
paperback on the book business. The 
teacher will be able to handle a teach
ing film more like a weekly magazine 
and less like a shipment of gold bull ion. 

COST-CUTIING NEEDS GOOD PEOPLE 

A sharp eye 
for Infrared 

The decision to announce f / 1 lrtran-2 
A spheric Lenses has been reached in 
struggle against inhibitions. In the 
photographic trade we are habituated 
to a longer silence before the first blast 
of the trumpets. Infrared technology 
hates to wait, however. 

These lenses transmit usefully from 
2p. to 14p.. Three focal lengths, l-inch, 
2-inch and 3-inch, are offered off the 
shelf. Atfl l, we seem to have done 
well at providing high collecting-power 
for energy without undue sacrifice of 
sharpness. Sharpness was the goal. For 
all the lenses, the minimum circle of 
confusion computes at less than .001" 
for any wavelength from 4.25p. to lOp.. 
Note italics. 

In the 2p.-3p. region, the sharpness 
does not compute to be as good as 
farther out in the infrared. Yet we 
have customers who use the lenses 
there and are happy with confusion
circle minima as large as .008''. 

In comparison with reflective optics 
hitherto used, lrtran-2 aspheres offer 
compactness and a wider field that 
doesn't even show appreciable deteri 
oration as far as 2° off axis. You do give 
u p the perfect achromatism o.f mirrors. 

These remarks can be interpreted as 
a blatant offer here and now to sell these 
lenses for cash. (Address inquiries to 
Eastman Kodak Co., Special Products 
Division, Rochester 4, N .Y.) Irtran-2 
material resists water and common 
organic solvents. It retains infrared 
transparency at high temperature. 

INFRARED OPTICS NEEDS GOOD PEOPLE 

The carboxarnlde vvay 
to solvation 

The joy that philosophers once felt in 
considering an irresistible force acting 
against a n immovable object is as 
nothing to the joy of the peddler who 
carries in his pack both an inorganic 
substance that resists common organic 
solvents (see left) and a solvent which 
dissolves inorganic substances which 
common solvents fail to dissolve. 

$2.7 5 buys from Distillation Products 
Industries (a division of ours), Roches
ter 3, N . Y. 5 grams of N,N-Dimethyl
ben;::amide. This comes as white crystals 
that melt at 42°C. It is a new member 
of a class of compounds of uncanny 
solvent power for high polymers , 
organometallics, and inorganics. 

Solvation virtually demands the 
liquid state. Solubility also usually rises 
with temperature. Without the trouble 
and peril of high-pressure tactics, 
N,N-dimethylbenzamide can be main
tained as a much hotter liquid than its 
cousins. It doesn't boil until 2n•c, as 
compared with 152•c for N ,N-di
methylformamide and 165°C for N,N
dimethylacetamide. Judged from some 
of the 17 other N-substituted carboxa
mides to be found among some 3900 
Eastman Organic Chemicals we sell for 
research, it is probably a swell solvent. 
(Whether it dissolves Irtran-2 material, 
nobody yet cares.) 

Note: Whether you work for us or not, 
photography in some form will probably 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. 

ORGANIC REAGENTS NEED GOOD PEOPLE 

Price subject to change without notice. 
From topographic mapping film 
to textile fibers, pl ent y of li vely 
careers to be made with Kodak in 
research, engineering, production, 
marketing. Address : 

EASTMAN KODAK COMPANY 
Business a n d Technica l Personn e l D e p artment 

Rochester 4, N.Y. 
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One of a series ... 

Interview with General Electric's Or. J. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
l. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have-nots" of the new countries if they 
are to share the advantages of mod
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 
A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accordingly 
DR. HOLLOMON is (esponsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI , serves in advisory posts 
for four universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor· 
!unity for engineers and scientists, the following highlights some of Or. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
General Electric is increasing its inter
national business by furnishing power 
generating and transportation equip
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q . If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with · products and services is most 
important and satisfying work. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociology and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
- how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr . Hollomon 
entitled " Engineering's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by addressing 
your request to: Or. J. H. Hollomon, 
Section 699-2, General Electric Com· 
pany, Schenectady 5, N.Y. 

GENERAL f) ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or notional origin . 





Want to 
see a 

pinhead 
cover 250 

square 
miles? 

United States Steel owns one of the world's few ion
emission microscopes, capable of magnifying two mil
lion times. It was built by U. S. Steel's Fundamental 
Research Laboratory in line with established scientific 
principles-not to study pinheads, but to enable the 
scientists in Fundamental Research to study the atomic 
structures and surfaces of metals. With this amazingly 
powerful instrument, they can actually see and identify 
individual atoms! 
Whatever their specialized training, those who work at 
U. S. Steel are likely to be surprised, at the start, by 

such ultramodern, space age equipment. But they 
soon come to realize that this is just the visible evi· 
dence of U. S. Steel's continuing program to develop 
new and better steels. That's what makes the work of 
U. S. Steel engineers so stimulating. 
Be sure to register with your Placement Director. For 
information about the many career opportunities at 
United States Steel, including financial analysis or 
sales, write U.S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 
U. S. Steel i.s an equal opportunity employer. 

~ United States Steel 
T"APEMARl 



THE lAJiQRLD OF TOMORROW? Today the nee~ fo~ skil.led engi-
VVI • neers and sc1ent1sts 1s great. 

Tomorrow the demand promises to be even greater. Our nation's expanding industry and the coming 

age of automation will create outstanding new opportunities for qualified individuals. Right now, for 

example, industry has openings for some 60,000 engineers, while less than 20,000 will be graduated 

from colleges this year. This scarcity of engineering talent is a challenge our nation must meet. 

Should you look to a career in engineering? By all means, if you're an above average student, profi-

cient in mathematics, imaginative, inquisitive and technically 

minded. Ask your counselor about the future engineering 

holds. Then ask us about the opportunities at Honeywell. 

. We are an Equal Opportunity Employer. 

MINNESOTA TECHNOLOG 

Honeyw-ell 
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Chemistry paints a bright future 

The finish on new cars is as tough as it is beautiful. Chemicals 
developed through research at Union Carbide have played an important part 

in achieving smooth, hard mirror-bright coatings that last for years. 

Chemicals and plastics have also caused a revolution in other types 
of paints and finishes in recent years. The result? Water-base latex paints 

that dry in minutes have turned a time-consuming chore into a simple job 
for any homeowner. Special solvents assure the uniform surface required in 

the finishing of fine furniture. And many new chemical materials are going 

into coatings to safeguard industrial equipment from moisture and corrosive 

fumes ... and to protect ships from the ravages of salt water. 

This is an example of a vital industry that has forged ahead 

because of the kind of chemical research that goes on at Union Carbide. 

Looking to the future, the people of Union Carbide are continuing their 

efforts to bring forth new and better materials for everyday living. 

You will be interested in the 
career opportunities available 
with Union Carbide in carbons, 
chemicals, gases, metals, plas
tics, and nuclear energy. Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet YY, 
Union Carbide Corporation, 270 
Park Avenue, New York 17, 
N ew York. (Please mention your 
career field.) 

UNION 
CARBIDE 

... a hand 
in things to come 
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WHY 
NOT 

Are you looking toward challenging assignments on 
new technical frontiers? 

... with a company nationally known for its growth? 

•.. in a location that offers the best in living and 
recreation? 

GROW Growing is all-important at 3M. For 3M has been 
research-oriented since its early history ... and out of 

WITH 
USAT 
3M? 

that research have sprung thousands of new and varied 
products for home and industry. 

3M is a vital organization with young ideas ... offering 
you an opportunity to get in on a ground floor that gets 
bigger every day. See your placement officer, or write 
John DePauw, Minnesota Mining & Mfg. Co., St. Paul 
6, Minnesota. am 

. ~~nit* . .. , . , . ~· ... 
Photo of new 14-story 3M Admi~istration Building now under construction at the Company's"Research Center. 
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----Editorial-----------------

SURPRISES IN GREEN-SCENTED PACKAGES 

Harely today does a sure bet get advance inking. But I think I've stumbled across one, 
which should interest you engineers with your hands full -diploma in one hand and bill
fold in the other. 

Across the country, as reported by the Wall Street Journal on January 3, 1962, a simple 
but exciting story is being told - "industry is planning to hire more graduates this spring 
than at the end of the 1960-61 academic year." In fact, the sampling of more than two 
dozen corporations representing a variety of industries indicates that they will hire on the 
average 25% more graduates than a year earlier. 

However, placement officials around the country seem to be agreed that companies will 
be bidding from a list of graduates no longer than that of each of the past few years. 

It seems that the days of student job-hunting are over. Now it's the corporations who 
are doing the hunting- and with quite lucrative bait. For some of them, game seems to 
be so scarce this year that many plan to offer salaries -up to 15% more than last spring. 
And at least one employer, Hughes Aircraft, says it plans to pay some PhD's $1,000 a month 
or more and up to $700 a month for bachelors and masters degrees in various scientific 
fields. 

The Wall Street Journal article goes on to say that in no field is there a greater de
mand for graduates than among Government defense contractors, particularly the aircraft 
and electronics industries. In fact, competition is expected to be so great among defense 
contractors that many fear they won't be able to fill their needs. For example, Hughes Air
craft company says it is looking for 500 engineers, two-and-a-half times the number hired in 
1961. 

Besides having to offer top salaries, some companies claim that they are also being 
forced to lower their academic standards. The executive of one big manufacturing com
pany says: "We're going to have to consider all the boys in graduating classes this year, in
cluding the C and C-plus students. Last year, we wouldn't consider anyone with less than 
a B average." 

How could things look better for the spring graduat.e? They shouldn't. But be on your 
guard. Companies will be wrapping their offers in neat green-scented packages. Be sure 
you look over the packages carefully before you choose the one with the biggest future 
for you. FWT 

Mississippi Mudd 

• Lumbermen are still trying to convince 
engineers to use more birch plywood- even in 

their bathrooms. This may be the beginning of a 
new Birch John Society. 

• Students complain the Technolog Brain Teasers 
are too hard. Which brain is too hard? 

a Television has been quite an improvement 
over radio. Now you can not only hear static, you 
can see it too. 

• Tree topping ceremonies as the last beam atop 
a new building is hoisted into place by engineers 
would not be possible if it were not for Foresters. 

a A mechanics professor has his own definition 
of the "Twist," "An asset to Music." 

MINNESOTA TECHNOLOG 

"Looks like Don's got another open book test" 
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Grinnell and Westinghouse engineers hydrostatically test piping for Westinghouse nuclear reactors 

Grinnell prefabricated. pressure vessels maintain 
environmental conditions in Westinghouse test loops 

This torpedo-shaped vessel, which is made of centrifugally 
cast stainless steel pipe, will play a vital role during nuclear 
research reactor experiments at Westinghouse. Its job

·maintaining the desired pressure in a high temperature, 
high pressure in-pile test loop. 

These in-pile loops required the exacting fabrication 
skills and equipment available in Grinnell's extensive shop 
facilities . Shop test equipment and procedures assured 
conformance to tolerances several times more critical than 
normally necessary. 

Grinnell assumed sole responsibility for safe delivery 
of finished components. Specifications included accurate 
machining, argon shielded welding, selection of welding 
rod and flux materials for smooth interior weld surfaces, 
step-by-step inspection - even complete radiography of 
centrifugally cast stainless steel pipe. 

Whatever your field , you'll find Grinnell shop-fabrica
tion greatly reduces costs of cutting, fitting, welding, 
assembling and final erection. You are assured of adequate 

facilities for producing pieces of any size, at costs known 
before you start. What's more, you get the advantages of 
one-company responsibility. 

Consult Grinnell on your next piping installation. 
Grinnell Company, Inc., Providence 1, Rhode Island. 

Grinnell shop·fabrication assures conformance to tolerances several 
times more critical than normally necessary. 

GRINNELL 
Pipe Fittmgs, Prefabricated Piping, Piping Specialties 

and Engineered Pipe Hangers 

Branch Warehouses from Coast to Coast 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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A century ol wisdom began in 1862 with passage of the first 
Morrill Act. The high teaching standards, curricula and philosophies of land-grant 
colleges and universities have furnished our company with many outstanding 
employees. In fact, 36% of the highest degrees obtained by our employees are from 
your schools. These valued employees have proved to us that such wisdom was well 
founded. Best wishes for continued success in providing educational leadership for 
a changing world through Resident Instruction, Research, and Extension. 

THE DOW CHEMICAL COMPANY Midland, Michigan 
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NEW VIEW 

AT 

by CRAIG J. ANDERSON, EE, '66 

On a bright October day in 1958, a few dignitaries 
took a spade and turned over a few square feet of 

earth in a large field near Wold-Chamberlain airport. On 
a chilly day last month, the same few dignitaries took a 
trowel and cemented a shiny black marble cornerstone 
into an immense structure of stainless steel, glass, and 
concrete which has seemingly been transported from 
another era to occupy 150,000 square feet of the field 
where the ground was first broken. The new building is 
located one-half mile southeast of the old terminal, and 
has been in operation since January 21st, 1962. 

This new public passenger terminal building has prog
ressed from an architect's blueprint to a building ready 
for occupation in a period of three short years. In the 
early stages of its planning, the architects wanted to 
construct the building so that it would give maximum 
usable space. The best way to accomplish this, they rea
soned, would be to eliminate as many supporting 
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columns as possible from the public circulation area. 
This problem was complicated by the required size of 
the building. It had to be big enough to accommodate 
330 feet of ticket counter. 

Roof Design ProblemiSolved 
The problem was finally solved by designing a self

supporting roof in the form of a corrugated concrete 
plate. The entire roof consists of two 120-foot clearspans 
with 30-foot cantilevered overhangs on each side. The 
depth of each corrugation is 10 feet, and the thickness 
of the roof is only five inches. The entire roof was poured 
in place by means of concrete forms and giant hoses to 
carry the concrete to the top of the four floor structure. 
Total roof area is 150,000 square feet, which is 15 feet 
longer and 55 feet wider than the terminal building itself. 

The main building is four floors high with a total floor 

Tltis new concept in concrete roof design, 
consisting of l7 "corrugated" type sections, 
was poured witlt only one form. Successive 
sections were poured by lowering tlte form, 
mDving it horizontally on railroad tracks, 
and hoisting it into tlte new position. 

Photo by James Mulcahy 
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Workmen prepare to pour the seventh 
roof form. Portions of the drive-up ramp 
at the front of the building can be seen in 
the foreground. The 30-foot overhang of 
the roof acts like a cantilever to partially 
balance the tremendous weight of the roof. 

Photo by James Mulcahy 

area of 450,000 square feet. The main floor ticket and 
waiting concourse is reached by a two-lane elevated 
roadway. This one-way ramp is 47 feet wide and 720 
feet long. The roadway was constructed to solve the 
problem of separating passenger traffic from cargo and 
service traffic, and both the ramps and the horizontal run 
contain snow melting devices to keep them dry and safe 
during the winter months. 

The basement is given over to a garage with a ca
pacity of 250 cars. Another 2000 cars can be accommo
dated in the massive parking lot which even has a mod
ern service station located in the rear for on-the-spot 
automobile service. 

Improved Baggage Handling 
The ground floor, smaller than those above and below 

it because of the main floor supporting columns, is con
cerned with baggage and cargo processing. Located here 
is a 180-foot self-service baggage concourse. From here, 
baggage is transported to the loading piers by means of 
new diesel-powered fork lifts capable of carrying tre
mendous loads. The lifts travel on their own separate 
roadway, and at no time do they merge with passenger 
traffic. This entire system will speed up loading and 
unloading procedures greatly. Also located on the ground 
floor are two banks of 30 direct-line phones each, which 
connect you to any of the major hotels in the Twin Cities 
at the lift of the receiver. 

Entry to the building is made through one of four air
barrier doors of the same kind now in operation at cer
tain department stores in downtown Minneapolis. Warm 
air is radiated from the top of the tunnel-like doors by a 
forced air system. A vacuum system at the floor draws in 
the warm air. The walls are insulated to prevent heat 
loss. Should a bird or insect try to enter the door, the 
downward moving current will ruin the downdraft from 
their wings, thus discouraging them from going on 
through by landing them flat on their tocus. Nor do the 
doors blow the ladies' skirts in the air as• they walk 
through. Sorry, boys. 

Also located in the ticket concourse are rest rooms, a 

MINNESOTA TECHNOLOG 

nursery, a barber shop, a newsstand, a gift center, and 
a beautifully styled dining room and snack bar. If you 
are tired, you will surely find a place in the waiting con
course which can seat 1200 people in luxurious foam
rubber padded bucket seats. 

The passenger loading piers are reached by means of 
two enclosed bridges which are color-coded to help you 
find your way. These bridges complete the separation of 
passenger traffic from baggage and cargo traffic, and 
they lead to the clearly numbered gates. The bridges and 
loading piers have a total floor area of 140,000 square 
feet, which provides room for both incoming and out
going passengers. 

The general offices are located on a separate mez
zanine floor which provides another 58,000 square feet 
of floor space for staff workers. All together, there is 
enough room in the new terminal to handle a peak load 
of 14,000 passengers. Although this building is designed 
to handle an' expected annual total of 4 million passen
gers in 1970, there is a constant cross-section open at the 
ends by which the terminal can be expanded to double 
the space presently available. 

Electronic Flight Scheduling 
Flight scheduling is now handled by a machine hardly 

bigger than a typewriter yet capable of programming 
passenger lists on all outgoing planes. These machines 
automatically register flight limits and seat reservations, 
thus saving an enormous amount of time in the ticketing 
department. The entire building is air-conditioned, and 
is equipped with the latest in technically advanced fa
cilities to keep the terminal as up-to-date as the sleek jet 
airliners it services. The entire project was designed by 
the Cerny Associates, a Minneapolis architectural engi
neering firm. 

The next time you find yourself with a free Sunday 
afternoon, or if you just get the urge to hop a jet and 
blow this zoo, wander out to the new terminal and take 
a look around. And if, while you are there, you should 
hear a faint rumbling sound, don't worry. It may be the 
Wright brothers turning over in their graves. [] 
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Peter R. Schulz (B.S. in M. E., lehigh University '58) is a 
project engineer in the Manufacturing Research Laboratory 
where he's developing new techniques to improve manu· 
facturing. 

HE PUTS RESEARCH TO WORK 
ON THE PRODUCTION LINE 
Examining new phenomena in cryogenics, optics, informa
tion theory, data communications and photochemistry, IBM 
research engineers and scientists are developing new con· 
cepts for information processing. 

Some of these developments have a far-reaching, funda· 
mental influence on basic knowledge, while others may 
have a more immediate application to actual problems. 
Where technological advances have a specific bearing on 
data processing needs, they must be considered for appli· 
cation in manufacturing. At IBM, that's a job for Manufac· 
turing Research. 

As a project engineer, Peter R. Schulz has found Manufac· 
turing Research a challenging and rewarding assignment. 
Translating today's scientific discoveries to meet tomor· 
row's production line needs is an important step in creat· 
ing exciting new products. It requires imagination and 
ability to put new techniques, equipment and processes to 
work on the production line. 

At IBM, Manufacturing Research is an area of activity that 
provides as much room for professional growth and ad· 
vancement as the engineer is ready for. In his three years 
with the ·company, for example, Peter Schulz has already 
received three promotions to reach his present position of 
responsibility. But no matter what your field of interest may 
be, IBM facilities and professional guidance provide plenty 
of backing for building a rewarding career. · 

The IBM representative will be interviewing on your campus 
this year. He will be glad to discuss with you the many 
challenging jobs that are open at IBM-in development engi
neering, research, manufacturing research, programming 
or systems engineering. Your placement officer can supply 
information and make an appointment for you. All qualified 
candidates will receive consideration for employment with
out regard to race·, creed, color or national origin. If you 
prefer, you may write, outlining your background and in· 
terests, to : 

Manager, Technical Employment 
IBM Corporation, Dept. 0000 
590 Madison Avenue 
New York 22, N. Y. IBM 

® 

You naturally have a better cha~ce to grow with a growth company. 



MANAGEMENT 

by ROGER G. SCHROEDER, ME-IE, '62 

Polaris Missile submarines might still be on shipyard 
skidways if it wasn't for "Critical Path Analysis," a 

new concept in the art of Management. It was the United 
States Navy that first put Critical Path Analysis to work 
on a large scale in their revolutionary PERT program 
(Program Evaluation Review Technique), a program 
designed to get a product out the door quickly and 
cheaply. Using the PERT techniques, the Navy man
aged the development of the Fleet Ballistic Missile 
System (submarines equipped with solid-fueled long 
range Polaris missiles) from conception to operational 
use. Not only was the construction of the missile system 
subjected to PERT techniques, but also the equipping 
of nuclear submarines and the training of crews. Here 
then is how Critical Path Analysis has automated the 
art of management and how the Navy capitalized on this 
technique to reduce the complexity of their missile 
system to easily manageable components. 

The heart of critical path analysis lies in the inter
relation between scheduling, leadtime, and cost. This 
interrelationship is presented graphically by the use of 
manual methods or automatic data processing. It pro
vides a balance between the optimum time and the cost 
of the project. The traditional approach to project man
agement by managers and project engineers has been 
simultaneous planning and scheduling. However, for 
many of the complex projects today which involve many 
people and extensive resources, this simultaneous ap
proach is inadequate. No longer can planning and 
scheduling be done simultaneously. They must be separ
ated and it is this technique of critical path analysis 
which separates planning from scheduling. Organization 
is now possible through a step by step procedure, greatly 
simplified by a scientific approach and logical sequen
tial planning. 

Techniques Are Simple 
Critical path analysis was originally devised by two 

men working for Dupont Corporation. Today, almost 
every major company is looking into the possibility of 
using critical path analysis for their own peculiar needs. 

If you are not an Industrial Engineer or an Engineer
ing-Business student and are still reading this article you 
may be wondering why critical path analysis may be 
important in your career. This technique is becoming so 
popular in industry today that whether you are a mathe-
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matician, physicist or engineer you will be aided by a 
familiarity with this technique. Many of you will be 
designated as project engineers or supervisors at some 
time during your career, and if the project is large 
enough in scope, critical path analysis will be your first 
problem. Even as junior engineers you may be called 
upon to make time and cost estimates which are neces
sary for this analysis. The planning and scheduling 
manager of one (midwestern) construction company says 
of critical path analysis, "One of the greatest advantages 
in construction scheduling since the Pharaohs. So good 
I wish I could keep it a secret." 

The techniques of critical path analysis are basically 
very simple and are based upon four steps; planning 
analysis of job time, cost evaluation, and optimizing 
time and money. 

In planning, a list is made of all the necessary opera
tions for the project and then these operations are placed 
in their proper sequence. Now that all the jobs and their 
sequences are listed, an arrow diagram, (Figure 1) the 

8 _,~G / -...F 
........ ;z. 8'' 4 

4 .... c .... If 
START o----~---- FINISH a s ;z. 

D [ 

4 2 

------ CRITICAL PATH 

Figure 1: The Arrow Diagram - the starting point of Critical Path 
Analysis. The letter above the arrow simply identifies the job the 
arrow represents whereas the number below the arrow indicates 
the expected time to complete the job. Thus the path with the 
longest expected completion time becomes the Critical Path. 

heart of critical path analysis, is constructed. An arrow 
representing each job is drawn. The length of the arrows 
is not important but their order shows the sequence of 
jobs and events. 

The arrow diagram is constructed by asking three 
questions about each job on the list: (1) What job imme
diately preceeds this job? (2) What job immediately 
follows this job? and (3) What jobs may be done at the 
same . time? The answers to these questions provide the 
basis for construction of the arrow diagram, which shows 
the proper sequence of all jobs in the project. Only jobs 
in direct relationship to the job being diagrammed are 
considered. This eliminates confusion to the extent that 
as many as one thousand seven hundred jobs have been 
classified in this manner. This systematic procedure of 
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job classification reduces the chances of overlooking 
some phase of a large project. 

The second step in the critical path analysis is to 
determine the time for each job. It is important that 
these estimates be as accurate as possible, since the criti
cal path will be determined from these job durations. 
Normally three time estimates are required. (1) The 
most optimistic time. How long will it take if things go 
much better than expected? (2) The most probable or 
expected time to complete the job. (3) The most pessi
mistic time. How long will it take if everything goes 
wrong? From these estimates a probability distribution 
is constructed to determine the chances of completing 
the job on schedule. For our purposes the expected dura
tion of the job is listed below the arrows in Figure 1. By 
following all the possible paths to completion of the 
project, we determine which path will take the longest 
time to complete. This path is called the critical path. 
All other paths have what is referred to as float time. 
That is, some jobs may be lengthened in these paths and 
the expected project completion date will not be affected. 
However, if the expected duration for any job in the 
critical path is increased, the completion date will in
crease accordingly. For example, one plant thought it 
had one hundred fifty-six. critical deliveries on a major 
job. But critical path analysis showed there were actu
ally only seven, three of which were originally over
looked. Now that management has their project carefully 
detailed, it is easy to see where the initiation of crash 
programs will be most beneficial in reducing over-all 
project time. Usually only 10 to 20% of the jobs in a 
project are critical. Before the advent of critical path 
analysis, across the board crash programs were often 
initiated because management was unaware of the 
specific corrections needed. This resulted in a needless 
waste of effort and money. 

Balance-Money vs. Time 
The third step in the analysis is that of cost evaluation. 

With this technique, time becomes the dependent vari
able. If more money and technological resources are 
applied to the critical jobs the time will be shortened. 
Therefore, a company strives to find an optimum balance 
between money and time by consideration of its own 
objectives, realizing, of course, that the shortest project 
time will have the highest cost and the longest time the 
lowest cost. To shorten the overall project time, the key 
is to compress the project along the critical path by 
concentrating available resources on those jobs which 
can be completed sooner for the least additional cost. 

The last phase in the analysis is the optimizing of time 
and money. This phase takes into account the cost of 
lost production time. If the lost production time is de
creased, the cost of lost production is lowered but the 
cost of the project increases. However, there is a direct 
correlation between the complexity of the project and 
the refinements of the techniques involved. If the 
example had included eight hundred jobs instead of 
eight you would go arrow crazy trying to pick the 
proper sequences. Optimizing the total cost of the 
project by manual means in this case would be virtually 
impossible. Fortunately through the use of parametric 
linear programming, mathematical models and the use of 
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automatic data processing large jobs can be set up 
according to critical path analysis. 

The Navy's Fleet Ballistic Missile System offers an 
example 'of a large project application of critical path 
analysis. The management program used to control this 
project was termed PERT. Adequate planning and 
control was paramount in this program, since it involved 
mobilization of resources on a national scale plus a 
critical need for its quick completion. The result was a 
complete weapons system from initial conception to 
operational use in 5 years whereas previous development 
of weapons systems of this scope took ten years. 

Management's Five Functions 
The five functions of any management team are 

planning, organizing, staffing, directing, and controlling. 
How did PERT help Navy management perform these 
functions? On November 28, 1955, the Navy stated a long 
range objective to develop a solid propellant ballistic 
missile for use in submarines. From this point in time, 
the tremendous job of planning for such a weapons 
system started. The Navy's Special Projects Office under 
the direction of Vice Admiral William F. Raborn, Jr. was 
given the responsibility for the development of a Fleet 
Ballistics Missile System. The management team from 
Special Projects Office spent three months early in 1956 
outlining the objectives of the program and listing the 
jobs that were to be done. The people who managed this 
program were hand picked for the job. These people 
could then be given responsibilities and authority as 
determined by the objectives. 

Organization of a program of this sort was complex 
indeed. Raborn's management expert, Gordon 0 . Pehr
son saw the need for critical path analysis in this 
situation. Critical path analysis had never been used 
before on a weapons development program or a program 
of this size. However, the decision to go ahead and 
develop PERT was fortunate for the Navy. A' computer 
program was set up to sequence the various jobs which 
were outlined in the planning stage. Through the use of 
automatic data processing an arrow chart was made. 
This chart was the master program which was to be 
followed. Only the major jobs were shown on this chart. 
The beginning and end of each arrow was called a 
milestone and these milestones followed the original 
objectives. For instance, a milestone on the tail end of 
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the arrow may be, "Start the development of the Polaris 
rocket engine." The milestone on the other end of the 
arrow would be, "Complete testing of the Polaris En
gine." These milestones must be specific so they can be 
identified with a definite point in time. The contractor 
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responsible for the development of the Polaris Engine 
would have his own critical path analysis from start of 
development to end of testing. Thus the master arrow 
chart was developed only to show major milestones in 
the program and was designed to aid top management. 

Most Optimum Plan 
Each contractor was asked to determine the three 

times, the most optimistic, the most probable, and the 
most pessimistic time estimates for his particular job. The 
job to be accomplished was defined by the milestones on 
the master arrow chart. With these time estimates, the 
computer was able to determine the critical path and float 
times, and also other paths, as well as starting and ending 
times associated with the project. The cost estimates 
allowed management to determine which job durations 
should be shortened in order to keep costs a,t a minimum. 

Staffing, the third management function, was largely 
accomplished when the key people were picked for 
positions in the management team. Each company 
involved in a Navy contract also had one man on the 
PERT staff. He was still employed by his company but 
he was responsible for feeding the lifelines of PERT 
with information concerning his job. 

The remaining two management fun ctions, directing 
and controlling, are always much easier if the first three 
steps have been adequately completed. Directing in
volves decision making. The decision must reflect a 
minimum increase in cost for the time saved on the 
project. However, this is one of the attributes of critical 
path analysis. All possible decisions or paths to be 
followed are compared and the most optimum plan is 
presented. If the data and facts which are fed into the 
computer are correct, the decision is also the optimum 
one. It has been said, "If you feed garbage into a 
computer you get garbage back." Thus the need for good 
time and cost estimates is again emphasized. These 
estimates do not need to be pin-point accurate, since 
the computer averages the data and determines the 
probability of completing a milestone on schedule. But 
the estimates must be reasonable. This system of direct
ing requires that management recognize a trouble spot 
or an increase of job duration. The appropriate action 
must then be determined and taken. 

Management Control Center 
PERT was able to help management to control. It 

should be emphasized that complete fiscal control of the 
•program was vested in the Special Projects Office. This 
office was then able to control the time of the program. 
If a job was determined to be critical, money could be 
directed in this area to bring the project back on sched
ule. How did the Navy's managers determine when a 
job was critical? Jobs were determined to be critical by 
use of the now-famous Management Control Center, 
nicknamed Program Cow1tdown Room. Once a week 
for nearly four years, from seventy-five to one hundred 
key defense and industry people filed into this room. 
Each key man was given eight minutes to report on the 
past week's progress. He reported as being ahead of 
schedule, on schedule, behind schedule but not critical 
or critically behind schedule. Behind schedule but not 
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critical meant that the company felt it could still reach 
its completion date on time. Critically behind schedule 
meant that help was needed from the Navy to bring this 
job back on schedule. If this was the case and no action 
was taken the project completion date would be affected. 

Communications often break down on a large project. 
Week to week planning and control was possible with 
PERT because of the effective communication links be
tween the contractors and management. Communications 
is a two way street; the manager must know how the 
contractor is progressing and the contractor must know 
what the management team expects. Through the use 
of PERT appropriate action was taken, when it was 
needed. This prevented delays in the project, which may 
have occurred one, two or even three years later. 

Computer Posts Progress 
The specific computer programs and techniques used 

are too complicated to discuss without a more detailed 
knowledge of the refinements of critical path analysis. 
The computer time actually used each week was about 
one hour. Input conversion or programming also took 
about one hour. The computer then took over and 
analyzed the PERT program. An average week on the 
computer might look like this: 

Mean and Variance Computation 1 Min. 
Sort and Merge Runs 5 Min. 
File Updating . . . . . . . . . . 3 Min. 
Sequencing . . . . . . . . . . . . . . . . . 5 Min. 
Computation . . . . . . . . . . . . . . . . . . . . . . . 3 Min. 
Readout . . . . . . . . . . . . . . . . ........ 36 Min. 

The progress toward milestones was presented graphi
cally by the readout and the previous information was 
updated on magnetic tapes. 

As the news breaks of more and more Polaris sub
marines sliding down the ways, and the performance in 
industry increases to a new high, you'll know that 
Critical Path Analysis has probably played an impor
~t~e. D 
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AT DUPONT? 
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As a matter of fact, career opportunities at 
Du Pont are excellent. One reason is the fact that 
the company is growing constantly-and growth 
creates new opportunities. 

Consider, for example, that DuPont allocates 
over $90 million every year for research alone. 
Out of this grow new products that create new 
challenges. Then, too, DuPont is active in almost 
every phase of business and industry. Such di
versified activity opens up many interesting jobs. 

We believe that qualified bachelors, masters 
and Ph.D.'s will want to consider opportunities 
with us. There are openings for engineers-me
chanical, electrical, metallurgical, industrial, 
chemical-and for chemists and physicists, sales 
and marketing men. For information about op
portunities here, clip and mail the coupon. 

··~ 
llt1G.U.$. N.1.0fll. 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

An equal-opportunity employer 

r-----------~-----------------------------

E. I. du Pont de Nemours & Co. (Inc.} 
Room 2419-2 Nemours Building 
Wilmington 98, Delaware 

Please send me the booklets indicated below: 

0 Du Pont and the College Graduate 
0 Mechanical Engineers at DuPont 
0 Your Engineering Opportunities at DuPont 
0 Chemical Engineers at DuPont 

Name---------------

Class--Major----Degree expected---

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

My address------------~-

CitY•--------Zone--State'----
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Distinguished from that which has prac· 
tical application, pure research is con
cerned with the discovery of fundamental 
knowledge to widen man's understanding 
of himself and the universe. 

Ford Motor Company's Scientific Labora· 
tory in Dearborn, Michigan is dedicated 
to the pursuit of knowledge in the physical 
sciences. On its staff are scientists of 
national and international reputation who 
conduct independent basic research pro· 
grams of an extremely broad nature. 

Why does Ford Motor Company support 
research which seemingly is unrelated to 
the manufacture of its products? 

It is our view, and a pioneering concept 
in our industry, that entirely new ap· 
preaches to automotive development can 
come only from unhampered scientific 
investigation. Deeper understanding of 
matter itself, and of the conversion and 
storage of energy-aside from widening 
man's primary knowledge-may have 
practical application in tomorrow's veh icle 
design. 

Thus knowledge wrested from nature by 
scientists will be taken by technologists 
and applied to serve practical needs and 
desires. Another example of Ford's leader
ship through scientific research and 
engineering. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

f'IIODUCTS FOR THI AMIIUCAN ROAD • THI FAitll 
INDUSTRY • AND THI AGI OF SPACE 
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"I've been an engineer with Texaco for over three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that I'm really contributing. I've found Texaco a good company 

to be with-a leader in the industry." Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J, C. Kiersted, Texaco Inc., 135 East 42nd ® 
Street, New York 17, N.Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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PROGRESS 

POLARIS 
by JOSEPH W. BUSHARD, Aero, '62 

Five, four, three, two, one, blast off . . . From out of 
the depths of the oceans comes the answer to foreign 

aggressors. It's the mighty deterrent and retaliatory 
force of the United States Navy's Polaris, already making 
a name for itself in the field of map reading. 

Polaris was conceived out of the Army's Jupiter and 
born in 1954, son of the United States Navy. With Vice 
Admiral William F. Raborn, Jr. as godfather he grew in 
six years to be the missile giant of the nation. Now 
Polaris is nearly full grown. He is 28 feet tall, 41h feet in 
diameter, and weighs close to 30,000 pounds. Polaris can 
travel at a maximum speed of 7,290 miles per hour and 
reach altitudes of 400 nautical miles. He grew with 
confidence and strength, and is now intelligent enough 
to make his way through the near vacuum of space to a 
precise point many miles away. To further increase his 
range and enhance his effectiveness, he drew up a part
nership agreement with his relative the nuclear sub
marine. Together they are known as the Fleet Ballistic 
Missile Weapons System and are undoubtedly one of the 
most flexible and powerful forces of our nation. 

Polaris and George Washington (the first Fleet Bal
listic Missile submarine) went to work for Uncle Sam on 
December 30, 1959, when they steamed out of the ship
yard at Groton, Connecticut. This day marked the 
beginning of an era when Uncle Sam could catch hi> 
breath, look to the future, and again reorganize his 
troubled state of mind. It had taken five years of superio · 
administration, teamwork, and knowledge to mold this 
weapons system. It had taken five years to set Uncle Sam 
back on his feet. 

Fast, Elusive, Undetedable 
The nation, Uncle Sam, and the Navy are proud to 

have Polaris on their side. When teamed up with the 
nuclear submarine this Fleet Ballistic Weapons System 
is fast, elusive, and virtually undetectable. Its range is 
nearly limitless and its accuracy has been near perfect. 
With the combined attributes of power, maneuverability, 
speed, accuracy and ability to hide, this weapons system 
comes close to being the perfect weapon. 

But our purpose is not to build Polaris up as the back-
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bone of the United States force against aggression, but 
rather to tear him apart for a close examination, an 
examination to see what makes him the giant that he is. 
What power within this missile gives him the intelli
gence to make his way through 1500 nautical miles of 
the blank of space to deliver his payload to the proper 
target? 

Inertial Guidance System 
Polaris is a two stage, solid propellant fleet ballistic 

missile launched from beneath the water by an air injec
tion system similar to the one used to launch torpedoes. 
Upon reaching the water's surface, the first stage booster 
(100,000 pounds thrust) ignites and the missile begins the 
powered portion of flight. When the first stage booster is 
jettisoned, the second stage motor immediately takes 
over. All the while a computer computes any corrections 
necessary to the trajectory, and feeds these to the missile 
controls. At the correct microsecond the thrust is termi
nated, the second stage and warhead separate, and the 
warhead continues a ballistic trajectory to the desig
nated target. 

An observer watching the very beautiful ascent of any 
missile forgets the bustling activity within the guidance 
section of the missile. The internal procedure is highly 
complex and by far the most amazing part of the mis
sile's ability. This procedure begins as the missile is pre
pared for firing, and is in continuous operation until the 
correct microsecond at which the second stage motor 
is jettisoned. 

As the Polaris is prepared for firing, an electronic 
teacher feeds information to his brain, a digital com
puter. This teacher is the submarine's inertial navigation 
and fire control system. 

The ship's inertial navigation system is a five gim
balled, gyro-stabilized inertial navigation platform. It 
contains the electronic and electro-mechanical equip
ment necessary to maintain up to the second information 
on the ship's position. Once the ship's inertial navigation 
system is told where it is, by establishing a celestial, 
radar or visual fix , it keeps track of the ship's position 
thereafter. This is done by accelerometers which pick 
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off the accelerations of the ship. These accelerations are 
fed to the fire control system, which integrates the 
accelerations of the ship giving outputs of velocity and 
distance. These two outputs are sufficient to accurately 
keep track of the ship's position. 

The fine control system is itself a highly complex digi
tal computer memory device and check out system. It 

- continuously feeds data to the missile, informing it of its 
present position and necessary course to the target. The 
last second information to the missile contains: 

• geo-ballistic trajectories computed from the in
formation supplied by the ship's inertial navigation 
system and the target point data contained in its 
memory system, 
• final velocity and trajectory data, 
• corrections to the horizontal and vertical posi
tions of the missile stable element, 
• target azimuth and alignment of the inner gim
bal of the stable element to this heading for a true 
north reference, 
• a continuous check on the missile's state of 
readiness and a visual display of this information. 

Independent of Submarine 
Once the missile has been fired it is thereafter en

tirely independent of the submarine. From the surface 
of the water to the point of second stage burnout, the 
missile is guided by its 0wn navigational and computer 
section. The first stage of the powered flight is controlled 
by an auto-pilot. The auto-pilot obtains pitch and lateral 
steering commands from the missile's computer and its 
altitude from the stable element. With these inputs the 
auto-pilot automatically positions the jetavators nr con
trol vanes to maintain the target course, and feeds infor
mation to other hydraulic controls. 

After the burning of the first stage is completed and 
the booster is jettisoned, the second and final stage of 
the powered flight is immediately initiated. This phase 
of the trajectory is controlled by the computer with the 
inputs received from the Inertial Reference Unit and the 
inputs which were fed into the computer before launch 
by the fire control system. 
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The primary function of the Inertial Reference Unit is 
to provide a three axis reference system for the three 
directional accelerometers. The stable element is made 
up of three gimbals or concentric circular rings which act 
as the gyro frame. The gyroscope and accelerometers are 
mounted on the inner gimbal. The accelerometers, in 
this case as well as in the ship's inertial navigation sys
tem measures the accelerations of the missile, which are 
integrated to get velocity. This information is sent to 
the computer. Since the gyro is stable in space, any 
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motions of the three gimbals relative to the fixed gyro 
are detected and electronically amplified. These elec
tronically amplified signals when converted to mechani
cal inputs by servo mechanisms, restore the gimbal to its 
original position. These electronically amplified signals 
are also sent to the computer where they are used in 
computing the new course corrections. 

The computer section of the inertial guidance sys
tem is a digital computer. It computes and sends out the 
information necessary to hit the designated target, as 
well as recomputing the trajectory necessary if the mis
sile has been blown off course. Its outputs of pitch and 

Unique underwater launching facility for the Polaris missile en
ables test launching of the missile from various depths with high 
speed water cameros recording trajectory datu. The launcher is 
located on the Son Clements Island Test Ranges, Posedeno. 

lateral steering go directly to the jetavators and hy
draulic controls. The computer also determines the thrust 
termination signal and the prearming command. 

The thrust termination signal is one of the most im
portant commands ordered by the computer. It is very 
important that the thrust be terminated at just the proper 
fraction of a second, since at this time only the war head 
is traveling in the correct trajectory to hit the assigned 
target. Upon receiving this signal, the second stage and 
warhead separate and the warhead continues its ballistic 
trajectory to the target. 

Polaris Still Growing 
Polaris guidance system is physically located between 

the second stage motor and the warhead. Its overall size 
and weight are insignificant relative to the missile size 
and weight. However, the guidance system is as much a 
part of the missile as the brain and nervous system are to 
the human body. 

At the present time Polaris is still growing. It is hoped 
that his range will be increased to 2500 miles and that 
his guidance system can be made just a little more 
accurate. However, whether or not this growth does take 
place, confidence can be placed in the Fleet Ballistic 
Missile Weapons System at present as it is undoubt
edly one of the most powerful deterrent and retaliatory 
weapons of our day. [] 
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From the Archives ... 

!}e <!&lbe JLog 

edited by JACQUELINE E. LANDER, Chemistry '65 

I congratulate the engineering students upon the publi
c.;ation of the Minnesota Techno-Log. It is encouraging to 
know that the students of a professional school, in associa
tion with members of the faculty, are willing to devote 
themselves to the publication of a dignified, strictly scien
tific journal. It leads one to believe that university ideals are 
not dead or dormant. It means that ihe 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. 

L. D. Coffman - November, 1920 

There are few industrial heads who realize the extent of 
the application of photography in our modern industrial 
practices. Those who have heeded the call have installed in 
their plants photographic departments which are recognized 
as important as the other, better known departments of their 
business. But there are still many concerns who seemingly 
have failed to realize fully the distinctly beneficial results 
which are to be obtained from the proper application of 
photographical knowledge and equipment to their business. 

Probably the most common use is that ~f copying, reduc
ing, and enlarging of prints, documents, maps, drawings, 
blue prints, pencil sketches, typewritten matter, photographs, 
paintings, and magazine articles. 

- December, 1920 

The following rules shall apply to all students registered 
in this College. 

Absences in the two days immediately before or after any 
holiday shall be given a weight double that of absences at 
other times. 

Application to the Dean for leave of absence should be 
made prior to a contemplated absence, and for an excuse, 
immediately upon returning from an unforeseen absence. 

- January, 1921 

In the past the engineer and good English were not thought 
of at the same time. They were foreign to each other. Re
cently, a prominent engineer whose writings have good style 
and who has a command of good English, was approached by 
an engineering magazine in regard to a series of articles. He 
was forced to refuse the offer, for if it appeared that he was 
a good writer his reputation as an engineer would be 
lessened. 

-December, 1921 

Unavoidable difficulties are responsible for the late ap
pearance of the Techno-Log this month. 

- January, 1921 
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A Kansas man is reported to be the father of thirty-two 
children. It is not known whether he will apply for admission 
to the League of Nations or just let America represent him 
for the present.- Punch '(London) 

-June, 1921 

The construction of the Franklin Avenue Bridge is being 
handled by Wm. Elsberg, C.E. '09. Mr. Elsberg has been em
ployed by the city of Minneapolis since 1911 as an engineer. 

- June, 1921 

Tommy (to Aviator) -"What is the most deadly poison 
known? " 

Aviator- "Aviation poison." 

Tommy - "How much does it take to kill a person?" 
A via tor - "One drop." 

-April, 1921 

Research - in the broadest sense- consists largely of re
pairing leaks in glass tubing. 

More specifically, it consists of gathering in a cell down 
in some basement a weird assembly of switches, wires, and 
glass tubing- and then keeping others from borrowing it. 

Apparatus may be borrowed or acquired. If you borrow 
it, you are expected to return it. If you acquire it, you keep 
it until you are found out. 

In order to do research, one must have ideas. One idea 
is sufficient. Two ideas are apt to contradict each other. 

After all, it is doubtful whether even one idea is necessary. 
Merely get some apparatus, solder it together and take read
ings. Plot these readings against other numbers which you 
get from variable parts of the apparatus. 

If you get a straight line on plotting your observations 
you know at once that the results could have been predicted. 

However, if you get a curve the situation is different. Ex
amine the curve carefully for sharp bends or breaks. If you 
find one, you have made a discovery. These breaks are signi
ficant. Try to trace them to atomic or electronic phenomena. 
Draw a picture of the atom. Don't be discouraged if your 
picture doesn't agree with other pictures, it doesn't mean 
anything anyhow. 

- January, 1922 

We would suggest a painful, but in all somewhat lingering 
death - boiling in oil, perhaps- for the s.y.t. who, while 
passing along Church street, wanted to know what kind 
of Engineering "Main Engineering" was. 

-June, 19?2 
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• One in a series of messages 
on how to plan your career 

Are you fftaking a job" 
or nbeginning a career"? 

There's a mighty big difference 
between the two 

As we see it, "taking a job" can be 
much like taking a single, tentative 
step in the dark. It may serve your 
purposes temporarily, but where do 
you go from there? 

Young men who snap up tempting 
job offers often regret their decisions 
as time goes by. The plain fact is that 
glittering inducements sometimes cover 
up the lack of a future. But the man 
who thinks in terms of a career is not 
easily fooled ; he sees his first job as a 
beginning, not as an end in itself. 

Careers with Bethlehem Steel-A 
doorway to careers with Bethlehem 
Steel is the Loop Course-its members 
make an observational circuit (or 
"loop") of a steel plant during their 
initial training program. Through the 
Loop Course, Bethlehem seeks only 
men who are interested in career 
opportunities. We do not accept men 
who are "just looking for a job"; 
and, by the s~me token, we do not 
assign loopers to "dead-end" jobs. 

Promotion from Within-It is im
portant to bear in mind the fact that, 
aside from the need for an occasional 
specialist, we fill management posi
tions from within the organization. 

The Loop Course, through its 40 years 
of operation, has provided about 2,000 
selected and trained men, capable of 
advancing to positions of increased 
responsibility. 

Loopers are Thoroughly Trained
New loopers report to our general 
headquarters, in Bethlehem, Pa. , usu
ally early in July. They attend a basic 
course of five weeks, including lec
tures , classroom discussions, ed uca
tional films, and daily plant visits. 
The Loop Course is not a probationary 
period. After completion of the course, 
every looper receives his first assign
ment. Then, after reporting to a plant, 
yard, or home office division, he re
ceives further orientation before be
ginningon-the-job training. Bethlehem 
loopers embark on their careers with 
thorough training behind them. 

Big and Diversified-Because of its 
size and diversity of its operations, 
Bethlehem Steel offers unlimited op
portunities to "get ahead." One of the 
nation's largest industrial corporations, 
with over 140,000 employees, we are 
engaged in raw materials mining and 
processing ; basic steelmaking and the 
production of a wide range of steel 

products ; manufacturing; structural
steel fabricating and erecting; and 
shipbuilding and ship repair. We op
erate steelmaking plants on the Eastern 
Seaboard and the Pacific Coast; ship
yards on the Atlantic, Pacific, and Gulf 
Coasts; manufacturing units and fabri
cating works in twelve states; and sales 
offices in most leading cities. A new 
centralized research facility, the Beth
lehem Steel Company-Homer Research 
Laboratories, costing in excess of $25 
million, located in Bethlehem, Pa., 
rivals the finest in any industry. 

Read Our Booklet-The eligibility re
quirements for the Loop Course, as 
well as a description of the way it 
operates, are more fully covered in 
our booklet, "Careers with Bethlehem 
Steel and the Loop Course." It will 
answer most of your questions. Copies 
are available in most college placement 
offices, or may be obtained by writing 
to Manager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

All qualified applicantJ will recti•• comideration [or employment without regard to race, crud, color, or national origin. 

BETHLEHEM STEEL 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FOR VIRTUALL~ 

FUEL CELLS 
MACH 3 
MAGNETDHYDRODYNAMICS 

SATURN 
NUCLEAR 
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EV ERY TEC H NIC A L TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&WA development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace , marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-electric conversions ... l?yper
sonic propulsion .. . fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in : MECHANICAL • AERO
NAUTICAL ELECTRICAL CHEMICAL and NUCLEAR ENGINEERING 

PHYSICS CHEMISTRY • METALLURGY • CERAMICS • MATHE-
MATICS • ENGINEERING 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. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & W .HITNEV AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment wit hout regard to ra ce, c reed, color 
or nationa l origi n. 
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edited by JOHN E. REHFELD, Ch E '62 

DR. WARREN E. ffiELE 

D r. Robert C. Brasted, professor of Inorganic Chem
istry, feels that a scientist should not become so 

involved in his work that he neglects his community life. 
Instead he should try to strike a balance between his 
role as a scientist and as a public citizen. Although an 
exceptional year, last year, for example, he traveled over 
40,000 miles, much of which was for the promotion of 
high school and college science education methods. 

After obtaining his Ph.D. from the University of Illi
nois in 1942, he first worked for the Celanese Corp. "in 
order to find out what industry was like." A year later 
he took a teaching position with the University of 
Hawaii. 

Since coming to Minnesota in 1947 he has authored 
or co-authored ten books in the area of inorganic chemis
try, served as president of the Minnesota Section of the 
American Chemical Society, and founded the Summer 
Institute program for college and high school teachers. 
He is now director of the General Chemistry Division, 
and is serving on various science education committees. 

In addition to his teaching, Dr. Brasted is also quite 
active in chemistry research work. 

Dr. Brasted spent last summer doing senior post-doc
toral work at the University of Heidelburg. Presently, he 
is preparing an educational film on chemistry for use in 
high schools . 
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D r. Warren Ibele has two reasons for enjoying his 
work at Minnesota. First he likes the strong re

search department in his field of thermodynamics and 
heat transfer, and secondly he likes a "student body with 
a strong desire to learn." 

Born and raised in New Orleans, Dr. Ibele obtained 
his M.E. degree from Tulane University in 1944. He was 
then commissioned and spent the next 2lh years in the 
Navy, much of the time on patrol with the submarine 
U.S.S. Sea Robin. One of the highlights of his service 
duty, he feels , was the night his submarine made the 
first submerged radar attack against an enemy ship. 

Upon leaving the Navy, Dr. Ibele came to Minnesota 
where he obtained his Ph.D. in thermodynamics. Except 
for several summers spent with the Technical and Re
search Group of Pratt and Whitney Aircraft, he has re
mained at Minnesota ever since. Recently, he co
authored the text book Engineering Thermodynamics, 
which is used in several undergraduate thermodynamics 
courses. 

A few summers ago, Dr. Ibele and his son built a 
small sailboat which they frequently sail on Lake Ida 
near Alexandria. He tries to remain active during the 
winter months by playing squash and handball. He and 
his wife enjoy attending performances of the Minneapo
lis symphony, and are both enthusiastically awaiting the 
opening of the Tyrone Guthrie Theater. 

DR. ROBERT C. BRASTED 
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Learning never stops for engineers at Western 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 modem 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.: Columbus, Ohio: Oklahoma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation. Skokie, Ill., and 
little Rock. Ark. Also Western Electric distribution cenlers in 33 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7. N. Y. 
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Enrolled at Dynamic TULANE 

MEN'S DORMITORY. MAIN ARCHITECTs: Dibo/1-Kessels and Richard Koch• 
S. Wilson, Jr. & Associates. GENERAL CoNTRACTOR: Farnsworth & Chamberl. 
MECHANICAL CONTRACTOR: Cabirac Mechanical Contractors, Inc. CONSULTING 
ENGINEERS : los. E. Leininger &: Associates. 

JENKINS VALVES 
for long-range dependability, 

long-time maintenance economy 

"Dynamic"is the word for tnidition-laden,prestige-rich,127-year 
-old Tulane University in New Orleans. 

Nowhere is Tulane's dynamism more remarkable and articulate 
than in its current building program.* Examples: the three brand 
new, beautiful and beautifully functional structures pictured here. 

If you toured these buildings and the power plant which serves the 
campus complex, again and again and again you'd see the distinc
tive Diamond-mark that identifies Jenkins Valves. And small 
wonder: a university which had its beginnings more than a century 
ago just naturally thinks in terms of long-range dependability, 
long-time maintenance economy ... precisely the qualities which 
make Jenkins Valves the "Standard of Quality" by which other 
valves are measured! Yet ,;__ and this fact still comes as a pleasant 
surprise to some specifiers- they cost no more! Jenkins Bros., 
100 Park Ave., New York 17. 

•Tulane's supervisory and liaison personnel for the building program: Harold E. 
Pique, Director of Planning; George F. Johnson, Director of Physical Plant; 
Charles E. Gilbert, Utilities Superintendent. 

POWER PLANT. Boiler feed water pumps and Jenkins Valves shown. MAIN ARCHI
TECTs: Paul Charbonnet, Jr. GENERAL CONTRACTOR: Gervais Favrot Co. MECHANI
CAL & PLUMBING CONTRACTOR: Comfortaire Co., Inc. CONSULTING ENGINEEilS: Leo 
S. Well; Walter B. Moses. 
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APARTMENT BUILDING /or married students. MAIN AllCHITECTs: Gold· 
stein, Parham & Labouisse. G ENERAL CoNTRACTOR: J. A. Jones Con
struction Co. MECHANICAL CONTRACTOR: Sciambra & Masino. PLUMBING 
CONTRACTOR: las. F. O'Neil Co., Inc. CoNsULTING ENGINEERS: Design 
Engineers & Associates. 

UNIVERSITY CENTER features swimming pool, bowling lanes, radio sta
tion, cafeteria, ballroom. MArN ARCHITECTS: Curtis & Davis and Asso
ciates; Edward Silverstein. GENERAL CONTRACTOR: Farnsworth & Cham
bers. MECHANICAL CONTRACTOR: Sciambra & Masino. CoNSULTING 
ENGINEERS: LeoS. Weil; Walter B. Moses. 

JENKINS 

Available From Leading Distributors Everywhere : 
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MECHANICAL ENGINEERS 

IF . . . you wish to be affiliated with one of the country's 

leading original equipment automotive manufacturers 

** MULTI-PLANT 

** GROSS 1961 SALES - $60 MILLION 

IF . . . challenge and recognition are what you seek as 

** A MANUFACTURING PROCESS ENGINEER 

** A PRODUCT DEVELOPMENT ENGINEER 

Talk to the Personnel Representative from the 

WALKER MANUFACTURING COMPANY 

on Campus 

FEBRUARY 28, 1962 

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 ef 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. 

A national organization to improve and extend the uses of concrete 

MINNEAPOLIS 
BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

IUJ .. ~~ .. C 
r\.,,.~ 

SLIDE RULES AND 

DRAWING SUS 

Agents for 

KUEFFEL & ESSER CO. 

MINNESOTA YECHNOLOG 

Splinters ... 
The automobile motor began to 

pound, and finally stopped. The wor
ried I.E. said to his companion: "I 
wonder what that knock could be?" 

"I dunno," answered the pretty 
blonde, "but it isn't opportunity." 

• • • 
Stopping at the first farmhouse on 

his famous midnight ride, Paul Revere 
cried: 

"Is your husband at home?" 
"Yes!" came back the reply. 
"Tell him to get up and defend him

self, the British are coming!" 
At the second and third and fourth 

farmhouses the same conversation was 
repeated, but at the fifth house it went 
something like this: 

"Is your husband at home?" 
"No," came back the reply. 
"Whoa!" 

• • • 
A preacher has recently announced 

that there are 726 sins. 
He is being beseiged with requests 

for the lists, mostly from students 
who think they may have missed 
something. 

AND 

ENGINEERING 

MATERIALS 

• . _.,,..~ 
ART MATERIALS, INC. 

315 14th ave. s.e. 

Downstairs Perines Bookstore 

FEderal 9-0397 
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SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER, Math '62 

• 

January activities of AlEE-IRE began 
with a joint meeting with A.S.M.E. on 
January 17. A meeting of special interest 
to 4th and 5th year students presented E. 
Edward Ebrite of Proctor and Gamble's 
Engineering Division. Mr. Ebrite's sub

ject was "The Technique of Being Interviewed". His 
talk provided all with job and dollar-gaining informa
tion for part-time and full-time employment. 

One of the main features of this month's activities will 
be a speaker from Collins Radio Corp. on February 
14th. We urge all AlEE-IRE members and other inter
ested students to attend this meeting. 

The AlEE-IRE Student Paper Contest is just around 
the corner. This contest, open to all LT. students, is an 
opportunity for you to gain experience in presenting 
ideas as well as share in monetary rewards for winning 
(can total over $100). 

Technical originality is not the important point in 
this contest. Entries are based on concise presentation 
and aptness of thought. So don't think a fifth year stu
dent has any better chance than you. Get busy now! 

All LT. students interested in entering the contest 
or in obtaining more information should contact Dr. J. E. 
Holte in Room 3 ME. 

22nd. 

Beta chapter of Kappa Eta Kappa, 
' Professional Engineering Fraternity, 
welcomes five new actives into member
ship. Dale Berndt, Don Kostuch, Kerwin 
Posthuma, Dave Robertson, and Archie 
Stone were formally initiated January 

Our first Monday meeting was devoted to the Techni
cal Fraternity Council Open House. KHK was pleasantly 
surprised by the turnout. Professor Donald E. Anderson 
gave the chapter and guests some interesting facts con
cerning "Superconductivity" on Monday night, January 
15th. Dr. Anderson is an alumnus of Beta Chapter, and 
the chapter was extremely grateful for his "homecoming." 

The house is constantly being improved. The kitchen 
is being painted, and the recreation room is nearly com
pleted. Another project, which is being considered, 
would convert our third story into a complete library 
and study room. 

Congratulations are in order for Dick Pedersen who 
was recently elected to Eta Kappa Nu, Honorary Elec
trical Engineering Fraternity. Congratulations also go to 
our only representative in 1-M competition this quarter, 
the bowling team. 

February lOth was Founders Day at KHK. On Friday 
night, February 9th, the active chapter and alumni 
attended a banquet to commemorate the event. Time is 
flying, and the after-finals party is nearly planned ':it~ 
the affair most certainly to be out of the house (or IS It 
"out of this world"). 
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The first meeting for the American 

~D~E 
Society· of Agricultural Engineers this 
year was the annual Student-Faculty 
banquet held in the Agricultural Engin-
eering building on Thursday evening 
January 11. This annual event gives stu

dents and faculty a chance to become better acquainted. 
Following a delicious ham supper served by the fac

ulty, Mr. A. J. Schwantes, the department head, intro
duced each faculty member. The speaker for the even
ing was Mr. C. L. Callum, chief engineer of Farmhand. 
His very inspiring talk concerned the challenges lying 
ahead for the Agricultural Engineering profession in 
Farm Power and Machinery. After the program, Presi
dent John Johnson presided before a brief business 
meeting. 

It was decided at the meeting that the next event 
would be a Student-Faculty co-recreation night at the 
St. Paul Campus gymnasium which was held on Friday 
February 2. 

Pi Tau Sigma, honorary Mechanical 
Engineering fraternity, was considerably 
strengthened by the initiation of four
teen men at the fall initiation, and is now 
moving into the winter quarter activities. 
The first meeting of the quarter was held 

on Wednesday, January 17, and plans were laid for the 
annual instructor rating survey which Pi Tau Sigma 
carries out in conjunction with the Psychology Depart
ment. The survey is performed with the consent of the 
instructor, and benefits both instructor and student. 
Pi Tau Sigma also includes social activity in its winter 
quarter schedule by way of group attendance at a play. 
Of course, wives and dates are invited to the event. 

The student chapter of the American 
Institute of Industrial Engineers is hav
ing a busy month. On January 10, a joint 
meeting with A.S.M.E. was addressed by 
Jim Biggane, Chief Industrial Er..gineer 
of Maytag Company. To dispel shouts of 

bigotry, equal time was granted to the General Manager 
of the St. Paul Division of Whirlpool, Jim Bourquin, 
widely known as the most dynamic speaker who delivers 
his entire talk lying down. This was a joint meeting for 
both the student chapter and Senior Chapter and was 
held in Coffman Union on January 23. 

On January 4 our own (sounds like hardware) illus
trious R. S. Nyquist gave us the benefit of his attempts to 
find a job for the last twelve years. He spoke on "Inter
viewing, How to" and the "I.E. Market for '62." His 
conclusions: start big, go small. Several ambiguities 
existed among listeners, some thought he meant com
pany size, others salary. 
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The Technical Commission is the ex
ecutive body of the Technical Associa
tion which is made up of all students in ' 
LT. It has the authority to act for all its 
members in matters pertaining to LT. 
and the University. 

To 'be more specific, a few recent accomplishments of 
this body will be cited. Through considerable effort, 
Tech Commission secured room E-18 for an LT. study 
room (hours: 8 A.M. to 10 P.M.). In response to frequent 
requests, Tech Commission arranged to have the loan 
period for periodicals in the Engineering Library 
changed from overnight to one week. Tech Commission 
president Bob O'Brien and Doug Phinney greatly as
sisted the Minnesota Society of Professional Engineers 
(MSPE) in setting up a chapter here on our campus. 

Among the current projects being undertaken by Tech 
Commission are the installation of Daily boxes in Physics 
and Main Engineering, ventilation in the study rooms, 
and the regulation of heat in classrooms. 

The financial position of the Tech Commission was 
strengthened recently thanks to a group spearheaded by 
Fletcher Tyler, Donald Schaefer, and Rod Bailey. Un
der their direction, over 800 "Blast The Badgers" but
tons were sold prior to the Wisconsin football game. The 
success of this venture (profit about $120) was largely 
due to the participation and support of the entire LT. 
student body. 

h For the American Society of Mechani-
Tl cal Engineers, winter quarter will be a 

£ m1

1
. _ s very busy time. Five meetings will take 

place in two months; two of these meet
ings have already taken place. 

On January 10, Mr. Jim Biggane of 
Maytag spoke on "Management's Expectations of an 
Engineering Division" at a joint meeting with AilE. 
Being able to work with and get along with your fellow
workers plus a follow through of possible solutions to a 
problem were some of his main points. 

Mr. Edward Ebrite of Proctor and Gamble, on Janu
ary 17, talked on "The Technique of Being Interviewed" 
to a joint meeting with AlEE. 

A tour followed by a fluid flow seminar of incompres
sible fluids at a local establishment is expected to be 
announced as soon as the taps unfreeze. 

Lanny Berke has just been assigned the job of finding 
a queen candidate for the Minnesota Federation of 
Engineers. He has announced that all females interested 
in becoming a candidate must first sign up for a personal 
tour of his collection of etchings, located in a dark 
apartment. 

The "Embassy Club" (called M.E. 221 by E.E.'s only) 
is open for study, bag lunches, and a cordial atmosphere 
as usual. 

Our esteemed President, Dale Bartley, 7th year senior 
(had bad fall quarter) wants many "bodies" for E-Day 
work. Help on float, and in sports, and to pick a queen 
candidate. 

All members! Don't miss the article entitled "The 
Engineering of Submarines" in January issue of Me
chanical Engineering Journal. 
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On February 13, the alumni chapter of 
Sigma Alpha Sigma held its ann u a I 
founder's day banquet. Being the first 
meeting of our new pledges and alumni, 
the alums surprised the pledges with a 
very interesting program. "Stocks" was 

the speaker's topic. Mr. Ben Bratter of Bratter Inc., gave 
some inside scoops on the Local Security Market. 

S.A.S. is partaking in an outside lab experiment. Due 
to the persuasive efforts of Stan Kaplan, our fraternities 
social chairman, we will experiment in the phenomenon 
of frictionless surfaces. For on February 17 the frater
nity will hold a roller skating party. Even though a 
frictionless surface, the roller, isn't possible please don't 
tell any physics instructors; nevertheless, we are sure 
the experimental animals, Homo Sapiens, will get a 
bang out of the experiment anyway. Report to follow. 

The members of S.A.S. are proud to announce the 
acquisition of a new pledge, Allan M. Garon. He has the 
makings of being a good credit to the fraternity. 

In the constant battle-of-brains struggle between ac
tives and pledges, this fall's battle ended in a draw. Two 
4.0's were evenly distributed between actives and pledges 
The champs are Dean Blehert, active and Merrill Gold
berg, pledge. 

Winter quarter has gotten off to a fast 
start at Theta Tau with the initiation of 
four new pledges: Dave Gregerson, ME 
'63; "Butch" Schartau, ME '62; Del 
Pratt, EE '64; and Bill Carlson, EE '64. 

Socially, although we have had a few 
informal get togethers, our winter party was the big 
event of the quarter. It was held at the house on Feb
ruary 3. Dick Hedger, our social chairman, arranged for 
the refreshments to further enhance a very successful 
evening for the actives, pledges and alumni. 

Our professional Leadership and Development pro
gram is also in full swing. For those having extra money 
lying around, a few valuable tips from a stock broker for 
our January meeting. Another meeting was designed for 
those trying to scrape together some extra money, an 
LB.M. sponsored meeting on employment interviewing. 
Dr. Mulford Q. Sibley presented an interesting and 
controversial program on Socialism on February 5 and 
to round off our weekly smoker speakers, Professor 
McElrath, head of the IE department, will address our 
group on February 26. 

We would like to extend an invitation to all interested 
LT. students to attend our Monday night smoker at the 
chapter house, 515 lOth Ave. S.E. We would like to have 
a chance to meet you and show you around. Stop in, 
won't you? 

Keep Your Eyes Peeled for 

APRIL 
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WHAT'S 

NEW • tn 

edited by ROBERT L. KASTER, EE '62 

Space Needle Restaurant 
Reaching high into the sky, the world's most unique 

revolving restaurant is now taking shape atop this 600-
foot Space Needle, as this spectacular landmark of the 
1962 Seattle World's Fair comes to life. Designed in 

materials as modern as the Space Age theme it sym
bolizes, the tower is built primarily of A36 steel, a 
sh·onger structural carbon steel introduced only last year 
by 'United States SteeL The giant A36 steel beams form
ing the trio of tapering legs are among the largest 
ever produced. 

High-speed elevators will carry passengers up the 
cenh·al core to an observation platform and a doughnut
shaped dining room which will revolve about a fixed cen
ter once an hour. 
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Engineering 

Aluminum Goes to Sea 
The first aluminum barge built in this century has 

been completed and a second one soon will be launched. 
Designed to carry sensitive liquid chemicals, the · 

barges are part of a commercial testing program initi
ated by Reynolds Metals Company to demonstrate the 
advantages aluminum vessels and components offer ship
pers, waterway operators and ship builders. The barges 
have th·e largest ship hulls ever constructed from alumi
num. The two barges will carry petrochemicals and 
similar cargoes from Texas ports to midwestern cities via 
the Mississippi river system. 

Because of its light weight, the barge has up to 20 
per cent mo!·e cargo capacity than steel barges of the 
same size and the same draft. Its corrosion-resistant 
cargo tanks will hold 9,000 barrels and it will carry 1,200 
short tons. Tl:e barge is 100 feet long, 5'0 feet wide and 
depth at side is 11 feet. It required 120 tons of aluminum. 

A second barge, now under construction here at Todd 
Shipyards, Houston, Texas, is intended for transporting 
perchloroethylene made by Diamond Alkali at its Deep 
Park, Texas, plant. The barge will be operated by In
dustrial Marine Service, Memphis, Tenn. 

The barge will be 971h feet long, 35 feet wide and 
depth at side is 11 feet. It required 78 tons of aluminum . 
It has a capacity of 5,200 barrels -up to 20 per cent more 
payload than a steel barge the same size and draft. 

Optical Missile Tracking 
An optical system which directs light towards pre

scribed tracking stations is being used to track, through 
photographs, the Titan missile. 

Key to the system is a specially-designed glass refrac
tor, mounted on the side on the 98-foot rocket, which 
beams light on specific points in the missile's downrange 
course. The light, flashed at half-second intervals by a 
22-million peak candlepower Xenon lamp, is photo
graphed from the stations by special ballistic cameras. 
Photographic tracking provides precise information on 
the Titan's speed and position. 

The glass, made by Corning Glass Works, used in the 
refractor is a borosilicate glass which is easily formed 
hard and heat resistant. It is tempered for greater 
strength. 

The optical system - refractor and reflector - was also 
developed by Corning. The flashing beacon unit is 
manufactured by the Friez Instrument Division of the 
Bendix Corporation. 
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If it isn't fun, don't do it! 
There are those who will tell you that the world beyond the academic walls is (a) 
highly competitive, (b) full of opportunity, and (c). above all, serious business. 
Although we are keenly aware of the serious implications of the advanced propul
sion work we're doing, at UTC we take a somewhat different view. 
We believe that the right man in the right job will enjoy what he's doing. He'll find 
the competition stimulating, the challenge exciting. He'll be eager to get to work 
in the morning, simply because his work is fun. And this enthusiasm is bound to 
rub off on the paycheck, make no mistake about that. 
Now, while you're giving serious thought to your future, we invite you to check out 
the possibilities here at UTC. For more information, write Jay Waste, Dept. 11 

United Technology Corporation 
P. 0. Box 358, Sunnyvale, California 
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HIGH SCHOOL PAGE 

Eledri(al Engi,neering 

by W. G. SHEPHERD 

Head, Department of Electrical Engineering 

Electricit~ and magnetism have intrigued scientists for 
centunes. As they learned how to generate electrical 

energy continuously, means were found to control its 
How and to transform it into acoustical, mechanical, heat 
or light energy. The developments which did most to 
broaden the range of the electrical engineer in the period 
from Morse's time to World War II were perhaps these 
three: the availability of large amounts of electrical en
ergy generated cheaply by rotating machines, the pos
sibility of transmitting information through space by 
radio waves, and the ability to amplify weak signals 
made possible by the invention of the vacuum tube. 

These capabilities were applied by the electrical en
gineer to the development of the three major divisions of 
his field- power generation and distribution, control, 
and communications. Thus he could produce electrical 
energy with rotating generators, control it with trans
formers and magnetic switches, use it to drive machines 
with electric motors; he could transmit voice code or 
picture by wire or by radio using vacuum tube;, resistors, 
capacitors, and inductors. He also made use of the photo
electric cell and the cathode ray tube in the one case 
to sense signals on a light beam and in the other to pro
duce light in a fluorescent film by an electron beam di
rected into it. But these devices nearly exhaust the reser
voir at his disposal for application to the problems he was 
called upon to solve prior to World War II. 

Meanwhile, back in the laboratory, the foundation was 
being laid for the great developments that appeared dur- · 
ing the last twenty years. A new science was growing 
which would be capable of describing the properties of 
atoms and of collections of atoms as they are ordered in 
crystals. These properties were found to be determined 
largely by the electrons in the atomic fields, and thus a 
bridge was fashioned between gross electrical or mag
netic phenomena and the microscopic structure of a solid 
crystal. 

Probably the best known of the devices which have 
grown from this new understanding of materials is the 
transistor. Here the electronic structure of a crystal of 
germanium or silicon is altered by adding impurities in 
such a distribution that a voltage applied to one part of 
the crystal controls current flow in another part. It took 
only a few years for this device to replace the vacuum 
tube in a host of applications. Its small size and low 
power requirements have been especially desirable in 
computers where so many are required and in instru
ments where size and weight are at a premium. 

If this simple means of control can be engineered into 
the crystal structure of germanium or silicon, why not 
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more complex functions? 
This is not the place for a full catalog of all the sorts 

of devices which have appeared in recent years to expand 
the capabilities of the electrical engineer, but mention 
of a few may indicate the extent of their impact. 

Tiny doughnuts of a material which can be induced to 
retain magnetism in either of two directions at command 
have increased the capacity and reliability of the mem
ories in digital computers. 

A spool of wire whose resistance to the flow of elec
tric current disappears a.t temperatures near absolute 
zero has been used to generate extremely strong mag
netic fields. Other applications of the properties of 
materials at these extremely low temperatures are likely 
to develop from the scientific activity in this area. 

The direct conversion of heat to electrical energy is 
another objective in which progress depends on our 
.growing ability to engineer the basic electronic structure 
of materials. 

The essential importance of these new devices to the 
electrical engineer lies, of course, in the new or improved 
functions they can perform. The past fifteen years has 
seen the growth of the entire computer industry, the 
adoption of automation in many fields of manufacturing, 
the widespread extension of communication facilities , 
e:.nd the development of instrumentation for infrared 
detection, radio astronomy, and medical science, to name 
a few. These accomplishments attest to the broad applic
ability of the new devices, but they also provide a 
measure of the ingenuity of the engineer in recognizing 
the potential of these devices and in applying them 
intelligently. 

The importance of a thorough grounding in the basic 
sciences- mathematics, physics, and chemistry- is re
peatedly stressed these days. Only from this foundation 
can the electrical engineer achieve an understanding of 
the properties of materials and then go on to his particu
lar task, the implementation of this understanding in 
devices and the synthesis of these devices into systems 
useful to society. 

The new science of materials has provided the foun
dation for electronics. Spectacular as the accomplish
ments in this field have been, they are only a beginning. 
The potential for the future is bounded only by the 
ability and imagination of tomorrow's engineers and 
scientists. I] 

HIGH SCHOOL STUDENTS 

WIN MONEY! 
The Minnesota Technolog is now offering you the 

chance to enter our Brain Teasers Contest. This 
contest will be independent of the college contest 
and will award prizes of $1 to the five entries which 
have the greatest number of correct solutions and 
the earliest postmark. Send your solutions along 
with your name, address, class and name of your 
high school to Brain Teasers Contest, Rm. 2 ME, 
University of Minnesota, Minneapolis 14, Minne
sota. Contest closes March 15, 1962. 
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anew 
direction 

• That's just w~at we did at Allison. 

Studies indicated that the Fresnel prin
ciple could be adapted to an extremely 

· lightweight, foldable solar collector for 
operation of power systems. 

Our researchers went to work, aided by 
Allison's extensive resources-our physi
cal optics and metallurgical laboratories, 
American and European consultants, our 
Scientific Advisory Board and every re
source General Motors possesses. 

Results-a Fresnel mirror which can 
collect and concentrate solar energy to 
run direct conversion systems, Stirling 
cycle engines, Rankine cycle mercury tur
bines, solar regenerated fuel cells and nu
merous other devices which will provide 
electric power for space missions. 

Allison's solar reflector utilizes such 
significant design characteristics as : 

70% less weight than other solar re
flectors capable of withstanding the rigors 
of space for extended periods of time ... 

Energy Conversion is Our Business 

Strong enough to withstand the severe 
stresses encountered in rocket blast-off 
and boost ... 

Can be folded to fit a rocket case during 
launch, automatically unfolded once orbit 
is attained . . . 

And this is but one example of Allison 
technology at work. Current research in
vestigations encompass four basic energy 
conversion systems: open and closed cycle 
gas turbines, Stirling-cycle engines, direct 
energy conversion devices and rockets. 
From this research into solar and nuclear 
as well as chemical energy will develop 
many of the primary and auxiliary power 
systems of the future. 

But concepts are constantly changing, 
and Allison is ever probing new forms of 
energy conversion in the search for im
proved forms of propulsion and power. 
And as the research devices of today be
come the power systems of the future, 
Allison will continue its history of pio
neering and progress in power. 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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THIS IS NOT A GOPHER! 
But if a GOPHER could grow along with the increase in 

k~owledge of photography, layout techniques, copy-writing 
and over-all experience, this is how the 1962 GOPHER 
would look. Reserve your copy of this SPECIAL 75th 
LIMITED EDITION of the GOPHER either by returning 
the business reply cards distributed around campus or go 
to Room 13, Murphy Hall . 

DO IT NOW! 
FEBRUARY, 1962 



Miss 

February 

Dianne Hittner 
Photos by Lanny R. Berke 

MINNESOTA TECHNOLOG 

The Technolog's photo staff has come through with 
Hying colors again this month. Substantiating this claim 
is our pin-up inspector (seen inspecting photo at top of 
page) who says that Miss February, Dianne Hittner, is 
"A-OK." 

Dianne is a 20 year old, 5' 3%" Home Economics Edu
cation major at the University of Minnesota. She is a 
member of Alpha Chi Omega sorority. Dianne also finds 
time to be a Pom-Pon girl, and some of her hobbies in
clude sailing, water skiing, and dancing. 

For those who are really interested, other vital in
formation can be obtained from the following by the 
use of the Technolog's table of Conversion Factors. 

91.44 x 108 angstroms - .69 varas - 55.24 x 10- 5 miles 
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HOW IS YOUR 
SALES QUOTIENT? 

r 
I 
I 
I 
I 
I 
I 
L 

---------------
You are a Power Sales Engineer. A major industry 
in your area is planning to build a new plant. They 
are contemplating generating their own power be
cause they can utilize process steam. Obviously 
your Company would like to supply this customer 
with power. You have prepared a detailed analy
sis of cost of investment, operating cost, reliability, 
flexibility of service, etc. You are presenting this 
material to the executive board of the customer's 
company and have just reached your major selling 
point- reliability of service- when suddenly the 
lights go out. What would you say?* 

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

, 
I 
I 
I 
I 
I 
I 

..J 
The power sales engineer needs technical knowledge, good economic sense and the 
ability to communicate clearly. To solve human problems in selling he needs the ad
ditional qualities of diplomacy, good humor and understanding. 

You will find challenging variety in power sales throughout the Wisconsin Electric 
Power Company System. The Milwaukee area is a veritable industrial variety shop
the nation's eighth largest industrial area. The central section includes many highly 
productive farms and a number of the nation's leading paper mills. The northern sec
tion includes important timber, mining and recreational industries. 

We have openings for power sales engineers as well as for qualified engineers in 
other fields. May we hear from you? 

-----------------------------------------------~ 

*Although we would enjoy receiving your comments on this problem, 
we are not soliciting a "correct" answer or offering a prize. But if you 
are interested in learning more about the power sales engineer, 
we will gladly send you a manual free of cost which will introduce you 
to his activities. Write to D. C. Cowie, Employment and Placement 
Division, 231 W. Michigan St., Milwaukee 1, Wis. 

·-----------------------------------------------

WISCONSIN 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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Long lead time is 'e~sential to the 
development of large nuclear 
space power systems. Present meth
ods of power generation would require 
an impractical heat rejection surface 
nearly the size of a football field for a 
power output of one megawatt-power 
which will be needed for critical space 
missions already in the planning stage. 

Garrett's AiResearch Divisions have 
now completed the initial SPUR design 
studies and proved the project's feasi· 

The joint U.S. Air Force-AEC Project SPUR is a 
research and development program being conducted 
by an industry team of Garrett, Aerojet-General 
Nucleonics (reactor) and Westinghouse, Lima 
(generator) to provide a power source to produce 
300-lOOOKW electrical power in space for one year or 
more. Power is obtained by conversion of nuclear 
fission energy to mechanical (shaft) power with a 
potassium vapor turbine. Equipment includes: reac· 
tor, primary and secondary loop pumps, boiler, turbo
generator and condenser-radiator. 

bility to supply continuous accessory 
power and low thrust electrical propul
sion in space for long periods of time. 

1 Cutting projected l MW power sys
tems to l / lOth the size and l / Sth the 
weight of present power systems under 
development will be possible because 
of SPUR's capability to operate at 
higher temperatures, thereby sharply 
reducing the required radiator area. 

Garrett has been working with the 
Air Force and the Atomic Energy 
Commission on SPUR as the prime 

contractor for more than one year and 
has more than five years of experience 
in space nuclear power development. 
Also an industry leader in high speed 
rotating machinery, heat transfer 
equipment, metallurgy and accessory 
power systems, the company is devel
oping design solutions for SPUR in 
these critical component system areas. 

For 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 divisions and subsidiaries : AiResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoehix, Arizona • Airsuppiy-Aero Engineering 

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited 

AiResearch Aviation Service • Garrett international S . A. • Garrett (Japan) Limited 
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Who turned common clay into alumina? 
Olin. With a process that economically extracts large are up 53% over 3 years ago. 
crystals of aluminum sulphate from clay or shale. The One of the more interesting aspects o£ Olin is that 
process is already a laboratory reality, now in the pilot research is centralized at our new Research Center 
plant stage. in New Haven, Conn. (all divisions but Squibb, which 

We've also produced the hydrazine that propels is located in New Brunswick, N.J.). Promising gradu-
Titan II missiles. And a tough, bullet-stopping plastic. ates work with the men and the equipment that can 
And many other important advances in our two prin- bring them to full potential quickly. 
cipal .areas of activity- chemicals and metals. For further information, the man to contact is 

At Olin, at least one new product is conceived every Charles M. Forbes, College Relations Officer, Olin 
week. Research gets a healthy budget and research Mathieson Chemical Corporation, 460 Park Avenue. 
people, a healthy climate. Research outlays 0 lin New York 22, New York. 

CHEMICALS o INTERNATIONAL • METALS • ORGANICS • PACKAGING o SQUIBB o WINCHESTER-WESTERN 
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Splinters 
M.E.: "What does 'Fantasy' mean?" 
E.E.: "A story in which the characters 
are ghosts, goblins, virgins and other 
supernatural beings." 

• • • 
St. Peter and God were playing 

golf one day. St. Peter teed off and 
hit a long drive straight down the 
fairway. God hit his into the rough; 
all of a sudden a rabbit picked up the 
ball in his mouth and started running 
toward the cup. 

An eagle appeared out of nowhere, 
picked up the rabbit with the ball 
still in his mouth, and started to fly 
toward the cup. When he was just 
about over the cup, a bolt of light
ning struck him, knocking him and 
the rabbit to the ground, whereupon 
the ball fell out of the rabbit's mouth 
and rolled into the cup. 

After watching this improbable se
quence of action, St. Peter turned 
to God and said, "Are you going to 
play golf or screw around?" 

• • • 
The new dean of the theological 

seminary was quite a tyrant. One 
morning a note was found pinned to 
his door. 

"Tomorrow will be Thursday, if 
it's all right with you." 

• 

Signed, 
God." 

• • 
A slightly inebriated character 

walked into an elevator shaft, fell 
four floors to the bottom, picked him
self up, brushed off his clothes and 
shouted indignantly: "I said UP!" 

• • • 
He: "Do you mind if I turn off the 

light? I freckle easily." 

• 
Silence. 
More silence. 
Strained silence. 

• • 

He: "Aren't the walls unusually per-
pendicular this evening?" · 

• • • 
Young lady telephoning a music 

store, was connected by mistake with 
a garage. 

"Do you have 'Two Red Lips and 
Seven Kisses'?" she asked. 

"No," answered the garageman, 
"but we have two tom cats and seven 
kittens." 

"Is that a record?" she asked. 
'Well, lady," said the garageman, 

"we think it is." 
(Continued on page 40) 
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SPLINTERS. • • 

Sign in a hotel: Don't smoke in bed. 
You may make an ash of yourself. 

• • • 
Then there was the Army wife 

whose husband had been in the South 
Pacific for three years. She started 
receiving letters from him in which he 
told of the beautiful South Sea Island 
belles, and of their growing fascina
tion for him. 

Worried at this, she went to her 
physician for advice. "Well," said the 
doctor, "There is a chemical that can 
be introduced into a man's food to 
lessen his natural emotions. Here's a 
prescription; get some of this and put 
it into some cookies or candy, then 
send it to him and see what happens." 
The wife got the chemical and wish
ing to be certain, put a triple dose of 
it into some cookies, which she sent to 
her husband. 

She didn't get another letter from 
him for seven months. \Vhen a letter 
finally arrived, she opened it hur
riedly with trembling fingers. The let
ter began: "Dear Friend ... " 

• • • 
Mad Citizen Claudius, The Smiling 

Used-Chariot Merchant, was grasping 
a struggling citizen by his toga. 

"Verily, thou art gazing upon a 
rare bargain when thou cast thine eyes 
'pon yon splendid chariot," quoth 
Claudius in honeyed words sweeter 
than myrrh and incense. "Forsooth, 
friend Roman, 'twas formerly owned 
by a gentle, kind old lady who never 
drove it over XXXV.'' 

"If what thou spake is veritable, 0 
Mad One, whence came yon chariot's 
broken axle, dented spear plate, and 
shafts severed in twain?" inquired he 
of the suspicious nature. "It reeketh 
with aromae of goats." 

"Lo, each Saturday eve," didst spake 
Claudius, "that kind, gentle old lady 
didst go on one ye hell of a binge." 

• • • 
Prof: "That's five times this week 

that you failed to turn in your assign
ments. Do you have any comment?" 

Bruce: "Yes, sir, I'm sure glad it's 
Friday." 

• • • 
A bathing suit -like a barbed wire 

fence -is designed to protect the 
property without obstructing the 
view. 
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Then there was the Miami Beach 
hotel clerk who put himself to sleep 
each night by counting all the Mr . 
and Mrs. John Smiths who had regis
tered that day. 

• • • 
Father: "What do you mean bring

ing my daughter in this late?" 
CE: "Have to be in class by eight in 

the morning." 
• • • 

He: "Sir, may I ,have your daughter 
for my wife?" 

Father: "Bring your wife around 
and I'll see." 

• • • 
A lovely coed named Loretta 
Loved wearing a very tight sweater; 

Three reasons she had: 
Keeping warm wasn't bad 

Btit the other two reasons were better. 

• • • 
Lady in street car to little boy hold

ing large box: "What's in your box, 
little boy, cake?" 

Little Boy: "Nope." 
Lady: "Cookies?" 
Little Boy: "Nope." 
Lady seeing a wet spot on the box, 

running her finger along it and put
ting it to her tongue: "Oh, I know, 
pickles!'" 

Little Boy: "Nope. Puppy.'' 

• • • 
The Texan was unbending his argu

ment. "I still say Texas is bigger than 
Alaska. Let's face it," he said, "if you 
compare highballs you don't count 
the ice.'' 

• • • 
Veteran of the South Seas: "While 

in the Marshalls I saw the craziest 
bird. It lays square eggs and talks." 

Prof: "What does it say?" 
Vet: "Ouch!" 

• • • 
Judge: "So your name's Joshua, eh? 

You're not the Joshua that made the 
sun stand still, are you?" 

Joshua: "No, sir. I is the Joshua 
that made de moon shine!" 

• • • 
Little boy watching milkman's 

horse: "Mister, I bet you ain't gonna 
get home with your wagon." 

Milkman: "Why?" 
Little Boy: "Cause your horse just 

lost all his gasoline.'' 

Two enterprising young men on a 
train decided to make the acquain
tance of the young lady across the 
aisle from them. Said the first gentle
man, "My name's Peter, but I'm no 
saint." Added the second, "My name's 
Paul, but I'm no apostle.'' Replied the 
flustered young lady, "My name's 
Mary and I don't know what to say.'' 

• • • 
Two old ladies were enjoying the 

music in the park. 
"I think it's a Minuet from Mignon," 

said one. 
"I think it's a waltz from Faust," 

said the other. 
The first went over to what she 

thought was the board announcing 
the numbers. 

'We're both wrong," she said when 
she got back, "It's a Refrain from 
Spitting.'' 

• • • 
An industrial engineer who was the 

father of triplets was being congratu
lated by a friend. "Oh yes!" he said, 
"we are divinely happy and it was 
really wonderful, because you know 
it only happens once out of 15,876 
times." 

"Well isn't that just too remark
able," said his friends, "but to save 
my life I just can't see how you kept 
up with your studies." 

• • • 
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 his own and 
not try to borrow his neighbor's. 

• • • 
EE: "Ma'am, I've found the trouble 

with your TV set. It's got a short cir
cuit in the wiring." 

Lady: 'Well, for goodness sakes
lengthen it.'' 

• • • 
According to a story going around 

in Western Europe, one Prague resi
dent refused to join the outcry 
against a .new Stalin statue in the 
city's public square. "Why not a 
statue?" he said. "It gives us shade in 
the summer, shelter in the winter, and 
an opportunity for the birds to speak 
for us all." 

• • • 
After graduating from Ag. Engi

neering, his classmates voted him 
"The boy most likely to sack seed.'' 
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From school ... through job ... 

to professional 
achievement 

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 depends 
largely upon wise choice of job opportunities. The U. S. Naval Ordnance Laboratory, White 
Oak, offers young engineers outstanding opportunities ... the opportunities that really count. 

In considering your job situation, look into training and graduate programs, research 
and working facilities, challenge of assignments, and professional advancement opportunities. 
You will be pleased to learn how well a position with the U. S. Naval Ordnance Laboratory, 
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 evaluation departments ... 
and a voice concerning assignment upon 
completion of the program. 

ASSIGNMENTS ARE CHALLENGING 
Assignments are available in aero ballistics; 
underwater, air and surface weapons; explo
sion and chemistry research; physics and 
applied research; and mathematics ... and 
the employee has a voice in selecting the field 
of his choice even during his training program. 

GRADUATE PROGRAM TIES IN WITH 
SIGNIFICANT PROJECTS 
The graduate program, under supervision of 
the University of Maryland, permits an em
ployee to obtain advanced degrees while 
working. Many courses are conducted in the 
Laboratory's own conference rooms, and 
employees are given generous time to attend 
these courses. Highly significant projects for 
theses and dissertations are available, of 
course. 

OPPORTUNITIES FOR PROFESSIONAL 
ADVANCEMENT 
The Laboratory retains patents in employee's 
name for professional purposes, and for 
commercial rights in some instances. Attend
ance at society meetings is encouraged, and 
there are ample opportunities to engage in 
foundational research. 

EQUIPMENT AND FACILITIES TOP-FLIGHT 
The Laboratory has some of the finest equip
ment available anywhere for research and 
development work. The Laboratory's loca
tion at White Oak, Silver Spring, Maryland 
is in an attractive and dynamic suburb of 
Washington, D. C .•.. an atmosphere con
ducive to the best of living and working 
conditions. 

Position vacancies exist for persons with 
Bachelor, Master or Doctoral degrees, with 
or without work experience, at starting 
salaries ranging from $5,335 to $8,955. 
These positions are in the career civil serv
ice. For additional information, address 
your inquiry to: Employment Officer, U. S. 
Naval Ordnance Laboratory, White Oak, 
Silver Spring, Maryland, Attention: DPE. ·-& 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. 
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*THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls-with 

PRINTED SALESMANSHIP 
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This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHRES 
5th & 5th SOUTH MINNEAPOLIS 

FEBRUARY, 1962 



TUESDAY, FEBRUARY 13 
Mathematics Colloquium - 4:00 
p.m. E 217. 
Geophysics Lecture- 7:30 p.m. 
Murphy Hall Auditorium. Speak
er: Dr. F. A. Van Melle. Subject: 
"Seismic Detection of Under
ground Nuclear Blasts." 

WEDNESDAY, FEBRUARY 14 
AlEE-IRE -1:30 p.m. ME 4. 
Speaker from Collins Radio. Pub
lic invited. 
0 Sigma Alpha Sigma Founder's 
Day Banquet- 6:30 p.m. Culbert
son's. Speaker: Ben Bratter. Sub
ject: "Local Security Market." 

THURSDAY, FEBRUARY 1 5 
Civil Engineering Colloquium -
3:30 p.m. St. Anthony Falls Hy
dro. Lab. Speaker: F. W. Blaisdell, 
Hydr. Engr. Agricultural Re
search Service. Subject: "Euro
pean Hydraulic Laboratories." 
Technical Commission Meeting 
- 4:30 p.m. E 104. 
E.E. Colloquium- 4:30 p.m. EE 
237. Speaker: T. F. Rueter. Sub
ject: "Underwater Acoustics." 

SATURDAY, FEBRUARY 17 
Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. North
western. 

MONDAY, FEBRUARY 19 
Theta Tau Smoker- 7:30 p.m. 
515 lOth Avenue S.E. 

TUESDAY, FEBRUARY 20 
Mathematics Colloquium - 4:00 
p.m. E 217. 

WEDNESDAY, FEBRUARY 21 
AilE -7:30p.m. ME 18. 

THURSDAY, FEBRUARY 22 
Holiday - Washington's Birth
day. 

FRIDAY, FEBRUARY 23 
Brain Teasers - February contest 
closes. 

MONDAY, FEBRUARY 26 
Theta Tau Smoker - 7:30 p.m. 
515 lOth Avenue S.E. Speaker: 
Prof. _McElrath. Subject: "Indus
trial Engineering." 
Hockey - 8:00 p.m. Williams 
Arena. Minnesota vs. Swedish 
Nationals. 

MINNESOTA TECHNOLOG 

TUESDAY, FEBRUARY 27 
Mathematics Colloquium - 4:00 
p.m. E 217. 
Geophysics Lecture - 7:30 p.m. 
Murphy Hall Auditorium. Speak
er: Mr. Wilbur Duvall. Subject: 
"Recent Advances in Blasting & 
Rock Mechanics." 

WEDNE5DA Y, FEBRUARY 28 
A.S.ME. - 7:00 p.m. ME 18 
Speaker: Mr. C. Carmichael (Edi
tor of Machine Design) Subject: 
"Careers in Machine Design." 

THURSDAY, MARCH 1 
Civil Engineering Colloquium -
3:3'o p.m. St. Anthony Falls Hy
dro. Lab. Speaker: J. M. Killer, 
Research Fellow. Subject: "Ex
ploration of an Air-Content 
Meter for use in Cavitation 
Studies." 
Technical Commission Meeting-
4:30 p.m. E 104. 
E.E. Colloquium - 4:30 p.m. EE 
237. Speaker: R. H. Mattson. Sub
ject: "VHF Power Switching Us
ing Semiconductor Diodes." 

SATURDAY, MARCH 3 
Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Michigan 
State. 

MONDAY, MARCH 5 
Basketball- 8:00 p.m. Williams 
Arena. Minnesota vs. Michigan. 

TUESDAY, MARCH 6 
Minnesota Technolog- March is
sue available. 
Mathematics Colloquium - 4:00 
p.m. E 217. 

THURSDAY, MARCH 8 
Technical Commission Meeting-
4:30 p.m. E 104. 
E.E. Colloquium- 4:39 p.m. EE 
237. Speaker: B. Gale Dick. Sub
ject: "Point Defects in Alkali-Ha
lides." 

FRIDAY, MARCH 9 
First day of finals. Good luck! 

THURSDAY, MARCH 15 
°Kappa Eta Kappa After-Finals 
Party - 8:30 p.m. 

FRIDAY, MARCH 16 
Fees Due - Last day for under
graduates in school winter quar-
ter. · 

• Attendance limited to group members. 

When is 
an Engineer 
a Portrait 
Painter 

I1J 
/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, 
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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ed ited by RICHARD A. PEDERSEN, EE '62 

BRAIN 
S~3S"3.L 

I. A bag contains a bean, known to be either white or 
black. A white bean is put in, the bag shaken, and a 
bean drawn out, which proves to be white. What is now 
the chance of drawing a white bean? 

2. On the dice table there are six squares marked 1, 2, 3, 
4, 5 and 6. Players are invited to place as much money 
as they wish on any one square. Three dice are then 
thrown. If your number appears on one die only, you 
get your money back plus the same amount. If two dice 
show your number, you get your money back plus twice 
the amount you placed on the square. If your number 
appears on all three dice, you get your money back plus 
three times the amount. Of course if the number is not 
on any of the dice, the operator gets your money. What 
are your chances of winning? 

3. Consider a checkerboard with two diagonal corners 
removed. A man has a set of dominos, each of which 
will cover two adjacent squares of the board. Can he 
arrange these dominos so that they will cover all of the 
board, without any part of a domino protruding off the 
board? 

4. What 4 two-digit numbers plus their reversals sum to 
perfect squares? 
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5. Plant X has two satellites, Y and Z, each orbiting 
around Planet X in a perfectly circular orbit such that a 
straight line can always be drawn between the centers 
of the spheres. The distance between Satellite Y (the 
middle body of the three) and each of the other two 
bodies is 100,000 miles. Planet X has twice the radius 
and half the density of Satellite Y, whereas Satellite Z 
has twice the density but only half the radius of Satellite 
Y. Given this information, what is the center of mass of 
the entire system? What will happen to an object placed 
in free fall at this position? 

JANUARY ANSWERS 

1. The North Pole and an 
infinite number of points 
1 + lh1r miles north of the 
South Pole. 

2. Zero 
3. It tightens. 
4. He had 70 sons. 
5. 367T 
6. 30 hours. 

JANUARY WINNERS 

1st yr.- Larry L. Gasner $
1
1 

2nd yr.- Gary C. Moe . . . . $ 
3rd yr. - Donald A. Wright $1 
4th yr. - Larry W. Finger . . . . . . . . . . $5 
5th yr. -None. 

Win $5.00 by solving the Brain Teasers, see details on 
page 14. 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond the snapshot. 
(random notes) 

• • 

Grateful but cautious 

More spectrographic plates and film 
are used each year than the year before. 
This goes on despite new fashions in 
elemental analysis by physical methods 
and by new Eastman Organic Chem
icals. The civilized world is analysis
happy and that makes us happy. 

To betoken the happiness a small 
pamphlet has been issued under the 
title " Spectrum Analysis with Kodak 
Materials." Its words may prove less 
useful than its graphs and numbers, 
though the words devoted to a warning 
against taking the graphs and numbers 
too seriously must be taken seriously . 
That's life. 

Life lived with the photographic 
emulsion as a measuring instrument 
for radiation intensity must be filled 
with gratitude for its simplicity, versa
tility, and economy and fi lled with 
caution against glib assumptions. Those 
who live that life have learned that : 

1. Kodak Spectroscopic Plates and Film, 
Type 103-0 work fast, capture quick
vanishing spectra. 

2. Kodak Spectrum Anarysis No. I Plates 
and Film are contrasty and good for 
trace-element lines against heavy back
ground, for semi-quantitative compari
son, and for all-out quantitative jobs. 

3. For cutting corners on how many 
wave lengths you calibrate at, resort 
to the new Kodak "SA-3" Plates or Films. 

(If you sti ll want the pamphlet, write 
to our Special Sensitized Products 
Division.) 

Never say "die"? 

These metal parts are not stampings. 
They are too fussy and tricky for knife 
or milling machine and needed too fast 
and in insufficient numbers to justify 
the fabrication of dies. They are prod
ucts of photo-etching, which is catching on. 

Some outfits photo-etch for them
selves, and some do it for hire. The 
method uses either Kodak Photo Resist 
or Kodak Metal-Etch Resist, depending 
on the metal. Both are light-sensitive 
liquids. The object is drawn to enlarged 
scale and photographed. T he metal is 
coated with KPR or KMER and exposed 
to light through the negative . Where 
the negative protects from the light, 
the resist wi ll su bsequently flush away; 
where light-struck, it becomes resistant 
to etchant. Etchants leave no burrs. 
The thinner the metal the closer the 
tolerances an etchant can work to. 

Photo-etching speeds execution of 
design ideas. With fewer punch-press 
tenders needed nowadays anyway, more 
of the population has to earn a living 
in the idea business. 

Chemical tuning 

We make optical interference filters on 
a custom basis. In seeking customers 
one must be creative. Why not adver
tise them to chemists? 

To a chemist , a co lor fi lter is what 
he slips into a colorimeter. If he is an 
enthusiastic photographer, he may know 
of dyed-gelatin Kodak Wratten Light 
Filters. We take it from there : 

"Suppose, for fantasy 's sake, that you 
wanted to flood a reaction preferentialry 
with energy of exactly that frequency 
to which a certain carbon-nitrogen bond 
responds. An interference filter could 
probably be made for the job. 

"An interference fi lter is tunable in 
manufacture for wavelengths from 0.4JL 
to I2JL. Unlike gelatin or glass fi lters, 
its curve doesn 't depend on what color
ants happen to be available. It can 
provide a single spectral spike of trans
mittance but is not limited to that. 
It can a lso be designed to cut out 
energy below a stated frequency or 
above a stated frequency. It can cut very 
sharp. It is thermally, chemically, and 
mechanically rugged. It costs a great 
deal less than a laser (which , while it 
can emit Niagaras of monochromatic 
energy, must work with the quantum 
states that Nature has in stock) . It can 
be large. It can be designed to monitor 
a process stream continuously for the 
presence or absence of any substance 
possessing a suitable energy-absorbance 
curve ." 

Maybe something clicks somewhere. 

INCREASING EXPLOITATION OF PHOTOCHEMICAL REACTIONS DEMANDS GOOD CHEMICAL ENGINEERS, AMONG OTHERS 

From portrait lens es to polishing wax es, 
plenty of lively careers are to be made with 
Kodak in research , engineering, production, 
marketing. 

And whether you work for us or not , 
photography in some form will probably 
have a part in your work as years go on. 
Always feel free to ask for Kodak literature 
or help on anything photographic. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



Q. Mr. Boucher, with all the job inter
views a graduating engineer goes 
through, how can he be reasonably 
sure he has made the right choice? 
A. This is a good question because 
few seniors have enough work ex
perience in industry, government 
and educational institutions to 
allow them to make a fully rea
soned choice. However, I think the 
first step is to be sure that short
term factors like starting salary 
and location don't outweigh long
range factors like opportunity and 
professional growth. All of these 
factors should be evaluated before 
making a final commitment. 
Q. But you do feel that starting salary 
is important? 
A. Very much so. If you are mar
ried-it may be an even greater 
consideration. But you should also 
look beyond starting salary. Find 
out, for example, if the company 
you are considering has a good 
salary administration plan. If there 
is no way of formally appraising 
your performance and determining 
your appropriate rewards, you run 
the risk of becoming dissatisfied 
or stalemated due to neglect of 
these important considerations. 
Q. What considerations do you feel 
should be evaluated in reaching a job 
decision? 
A. Let me refer you to a paper 
written by Dr. L. E. Saline, now 
Manager of Information Systems 
in our Defense Systems Depart
ment. It is titled "How to Evaluate 
Job Offers." (Incidentally, you may 
obtain a copy by writing as di
rected in the last paragraph.) In 
it, Dr. Saline proposes six ques
tions-the answers to which should 
give you much of the information 
you'll need for an objective job
offer evaluation. He suggests you 
determine ... 
• to what degree will the work be 
challeng!pg and satisfying? 
• what opportunities are available 
to further develop abilities? 
• what opportunities are there for 
advancing in the Company (and 
how dynamic the Company is in 
the marketplace is an important 
aspect of this question). 

SJidO:> t 
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Interview with General Eledric's 

Francis J. Boucher 

Manager-Manufaduring Personnel Development Service 

How Good 

Is Your Best Job Offer • • • 
• what salary potentials are pos
sible with respect to the future? 
• what about geographical location 
-now and in the future? 
• what effort does the Company 
make to establish and maintain a 
professional climate? 
There is more to these questions 
than meets the eye and I think 
you would enjoy reading Dr. 
Saline's paper. 
Q. What about the openings on de
fense projects that are listed in the 
various magazines and newspapers? 
A. Presumably, there will always 
be a need for technical manpower 
in the defense business. But I 
want to point out to you that most 
of these opportunities are for ex
perienced personnel, or personnel 
with specific additional training re
ceived at the graduate level. 
Q. How do you feel about training 
programs? Do they offer any particular 
advantages over any other offer I 
might accept? 
A. I feel training programs are par
ticularly helpful in easing the tran
sition from an academic to a 
business environment. Of course 
they provide formal training de
signed to add to the individual's 
basic fund of knowledge. They 
also provide working experience in 
a variety of fields and a broad 
knowledge of the company con
cerned and its scope of operations. 
Upon completion, the individual is 
generally better prepared to decide 
the direction in which he will pur
sue his professional career. 
General Electric conducts a num
ber of training programs. Those 
that attract the greatest number 
of engineers are the Engineering 
and Science, Manufacturing, and 
Technical Marketing Programs. 
Each combines a formal, graduate
level study curriculum, on-the-job 
experience, and rotating assign
ments. There is little question in 
my mind that when an engineer 
completes the Program of his 
choice, he is far better prepared to 

choose his field by interest and by 
capability. I might also add that 
because of this, he is more valuable 
to the Company as an employee. 
Q. Then you feel that a training pro
gram is the best alternative for a 
graduating engineer? 
A. Not always. Some seniors have 
already determined the specific 
field they are best suited for in 
terms of their own interests and 
capabilities. In such cases, direct 
placement into this specific field 
may be more advantageous. Pro
fessional self-development for these 
employees, as for all General Elec
tric technical employees, is en
couraged through a variety of 
programs including the Company's 
Tuition Refund Program for work 
toward advanced degrees, in-plant 
courses conducted at the graduate 
level, and others designed to meet 
individual needs. 
Q. For the record, how would you 
rate a job offer from General Electric? 
A. I've tried to get across the need 
for factual information and a long
range outlook as the keys to any 
good job evaluation. With respect 
to the General Electric Company, 
seniors and placement offices have 
access to a wide variety of infor
mation about the Company, its 
professional environment and its 
personnel practices. I think quali
fied seniors will also discover that 
General Electric offers professional 
opportunity second to none-and 
starting salaries that are competi
tive with the average offered 
throughout industry today. From 
the above, you can see that I 
would rate a job offer from General 
Electric very highly. 
Want more information about 
General Electric's training pro
grams? You can get it, together 
with a copy of Dr. Saline's paper 
"How to Evaluate Job Offers, 
by writing to -':Personalized Ca
reer Planning,, General Electric 
Company, Section 959-15, Sche
nectady 5, New York. 

GENERAL f) ELECTRIC 





revolution in space 
This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in 
Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim 
waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck, 
and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals. 

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was 
chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of 
structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design 
stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example 
of the exciting materials and challenging projects engineers will find at United States Steel. 

Be sure to register with your Placement Director. For information about the many career opportunities at 
United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. U. S. Steel is an equal opportunity employer. 

~ United States Steel 
TIADUU.U: 



Sn]\ ICE ]\ IGE cl ]\ nEERS? Never in American history have the opportunities 
rn n tl[\ . for skilled engineers and scientists been as great 

as they are now. Our nation's expanding peacetime industry, space programs, and defense mobiliza

tion 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 counselor about a career in engineering. Then 

ask us about the opportunities at Honeywell-the company 

that's been "on the team" in 32 out of 41 of our nation's 

successful satellite launchings. 

We are an Equal Opportunity Employer. 

MINNESOTA TECHNOLOG 

Honeyw-ell 
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Must tomorrow's travelers resort to howdahs and 
camel litters in order to get about? Not so, say 
our Ford Motor Company scientists. 

First-aside from the unlikely depletion of our 
natural sources of gasoline-the prospects for 
higher-efficiency internal combustion engines 
are excellent. 

Second, while gasoline still appears the best con
ceivable automotive fuel, our scientists are study
ing the outlook for new energy sources for cars. 

Among intriguing possibilities: new energy con
version systems using degraded fuels, or fuels 
synthesized from low-cost power produced by 
nuclear fusion. Magneto-hydrodynamic gener
ators and solid-state thermoelectric and electro
chemical converters offer other possibilities. 

This is all part of a broad quest for fundamental 
knowledge, earning Ford its place of leadership 
through scientific research and engineering. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM • 
INDUSTRY • AND THE AGE OF SPACE 

\ 
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e This vast, 217-acre complex of test cells and 
modem laboratories is the Allison Division, Re
search and Development Center in Indianapolis. 

Here, Allison scientists and engineers are pursu
ing numerous challenging and exciting research 
projects involving power and propulsion systems 
of the next generation. 

Facilities at Allison's R&D Center include a high 
altitude chamber capable of simulating altitudes up 
to nearly 200 miles. Presently the chamber is a 
prime data source for studies relating to magneto
fluiddynamics and the environmental simulation of 
space radiators. 

Allison's Rocket Propulsion Facility includes 
laboratories for rocket motor and nozzle testing. 
An 18 x 64-foot rocket propulsion chamber is ca
pable of testing up to 1000 pounds of either solid or 
liquid propellant at 25,000 pounds thrust. 

Rocket propulsion nozzles can be tested over a 
thrust range of 100 to 25,000 pounds in the nozzle 
test facility. In the nearby combustion laboratory, 
engineers can study the internal characteristics of 
gas turbine nozzles. Here compressed air can be 
supplied at pressures up to 270 psia, with exhaust 
pressures simulating altitudes from sea level to 
75,000 feet-an available pressure ratio of more 
than 500 to one. 

Latest addition to this phase of our research pro
gram is the solid fuel rocket static test firing pad in 
a remote section of the R&D Center. Designed and 

DEVELOPMENT 

CENTER 

built by Allison to accommodate rocket thrusts up 
to 12,750 pounds, this new facility is being used for 
evaluation and perfection of such current projects 
as space vehicle and attitude control systems, and 
advanced rocket nozzles. Provisions are incorpo
rated to apply varying degrees of yaw, pitch and 
roll-conditions that are corrected by the attitude 
control system to demonstrate its ability to keep a 
missile or space vehicle on its programmed course. 

Of course, these are only a few of the facilities 
and research projects at Allison. There's a labora
tory for virtually any requirement-physical optics, 
radio-isotope, infra-red, solid state physics, physical 
chemistry, direct conversion, heat transfer, fluid 
dynamics, to name a few. 

And the story doesn't end here. The Allison 
~cientific Advisory Board, American and European 
consultants, and the vast resources of the entire 
General Motors organization also support Allison's 
efforts. 

These extensive facilities plus research work un
derway and nearly half a century of experience in 
energy conversion represent the capabilities' which 
Allison is harnessing in its contribution to the 
aerospace needs of the future. 

Energy Cont•ersion is Our Business 

ALLISON DIVISION GENERAL MOTORS CORPORATION 
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----Editorial------------------
THAT FIGHTING SPIRIT! 

With the approach of E-Day, we feel it is time for a little pep talk to boost that fighting 
engineer spirit. Yes, E-Day, and you know what that means: once again it is Hate For
esters time! 

Perhaps you are wondering: Why must we rub out the foresters? Why, for once, can't 
we try peaceful coexistence or at least passive contempt? Why is it the sworn duty of every 
engineer to make life as miserable as possible for forestry students who are not even on the 
same campus with him? Answer: Because they are THERE! That's why. 

How did it all begin, you ask? Well, as you know, the foresters started it. Way back in 
1912, a forester by the name of Tom Foolery began preaching about how engineers were 
messing up the national forests and waterways with non-essential things like hydroelectric 
plants, dams, and water purification systems . He stirred up such resentment among his 
colleagues that, on the night preceding Foresters Day, they rallied together and put tags on 
every tree on the Minneapolis Campus! 

Naturally, the engineers were up in arms about this audacious manuever. The Dean of IT 
wrote a letter to the Daily which they never published, and the president of the Tech Com
mission wrote a letter to his congressman demanding the repeal of Arbor Day. The tags were 
left on the trees where they can be seen to this very day; a symbol of hatred commemorating 
that first Day of Infamy! 

Everything ran smoothly then, until last month. Discontented with their lot, a brazen 
group of foresters perpetrated the most horrible crime in the history of mankind! They 
infiltrated the campus during the night and, oh, horror of horrors!! placed a TRASH CAN 
on the steps of Main Engineering! 

This was the unkindest cut of all! That they should do this to US, that they should violate 
our sanctum sanctorum with as mundane an object as a trash can! This we could not take! Our 
civil and mechanical engineering crews set to work immediately, constructing an enormous 
tunnel from between the Physics and Administration buildings to the St. Paul campus! Project 
engineer-in-charge, Ace Spade, reports predicted completion by E-Day. THEN will we put 
a stop to the insults. After the ribbon cutting ceremonies and a short speech by the Dean the 
entire IT student body will rally before the entrance to the tunnel. With a massive onrush of 
human flesh and iron determination we will dash madly through the tunnel, never stopping un
tii we reach the St. Paul campus. Aha! We will tear their school down, brick by brick! We will 
burn the idolatrous Paul Bunyan! We will fight the foresters in the streets, behind Green Hall, 
on the Commonwealth lot and in the Student Union, and when we are victorious, the world will 
say that this was IT's finest hour! And by golly, that'll teach 'em to put trash cans on our steps! 

Mississippi Mudd 
• We saw a student trying all those demon

stration exhibits in the hall of the Physics 
building. He tried every one, right down the line, 
then he went crazy watching the fire hose in 
the corner. 

• A student contemplating "Fred's Folly," the 
monster in the Architecture Court: "Beautiful, Fred . 
How about introducing me to your model?" 

• Down in the sub-sub basement of the Physics 
building they're organizing a John Glenn Society. 
Not too far right and not too far left. Just far out. 

• We asked a fellow ME how he managed to get 
such a beautiful spring quarter class schedule. "I'm 
not sure," he said, "but things have been going 
awfully good for me since I stepped on my registra
tion IBM card with my track shoes." 

• Upper and Lower Division brings a new first 
to the I.T. campus. First time some guys traded a 
comfortable bed for a study lamp. 

MINNESOTA TICHNOLOG 
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Malleable Castings ... Shortest and 
Most Economical Route to Quality Products 

Eliminate Waste Metal 
Why pay for 2.8 pounds of metal .. . then machine out and 
scrap 1.2 pounds of the center? Changing this snap coupler 

to a Malleable iron casting with a cored center reduced initia l 
cost 31 cents and cut the first interior machining opera

tion by 72 per cent (subsequent operations were up to 25 
per cent less expensive, too). Through expert use of cores 

in parts that require interior design details, your Malleable 
foundry puts metal only where it is needed . 

Eliminate Assembly 
How much can you save on a simple little hanger like this? 

Plenty, when you have to cut, bend, punch and weld, in
cluding all the handling involved ... and when you're using 

60,000 pieces a year. Converted to a Malleable casting 
(with cored hole and better design), this simple part looks 

better, works better, costs less ... because it 's Malleable. 

Eliminate Machining 
With Malleable you often get the finished part right out of 

the mold. This Malleable sprocket is used without machin
ing or hardening on the teeth . It replaces a flame cut steel 

plate to which a hub was welded. Remember, you can get 
equal or better quality at lower cost with Malleable. 

Eliminate Surplus Weight 
You don't need to beef up parts until they're needlessly 
heavy just to eliminate failure during use. For example, this 
pneumatic impact wrench cuts metal, breaks welds, splits 
nuts and shears bolts. At one time, breakage of the pistol 
grip housing near the impact area was a serious problem. 
A change to Malleable solved the problem by providing 
maximum strength in thin sections. When your parts need 
a high fatigue ratio, remember that Malleable ranks high 

among commonly used metals. 

Free Malleable Engineering Data File is available for your use. Just 
write to Malleable Castings Council, Union Commerce Building, 
Cleveland 14, Ohio ... or ask any company that displays this symbol. .. 
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YOU SEE, HOMER? 
ELECTRIC RATES ARE. ABOur 

50% LDWER -mAN JUST 
30 YEARS AGO. 

1URN -mE UGHTS 
ON, RO"' I'M AFRAID 
OF~EDARK. 

No matter how you look at it, electricity is cheaper today. Naturally, the electric 

bill is higher than it used to be, because the average home uses five to six times 

as much electricity as it did just a generation ago. So, turn on the I ights, Roy, 
because ... 

ELECTRICITY'S PENNY-CHEAP FROM :..SP 
-----NSP NORTHERN STATES POWER COMPANY-----

MINNESOTA TECHNOLOG 7 



United States entry in the Seattle World's 
Fair is centered around 

THE WoNDERFUl 

by DEAN ATHELSTAN SPILHAUS 

Science belongs to people, all people. It springs from 
their curiosity, and develops in their thoughts and 

conversations. Science is done by people; its outcomes 
are used by people; the pursuit of science joins people 
together; science is enjoyed by people. 

So science is not the exclusive property of scientists. 
It belongs to everybody. It is a vital force in our lives 
and all of us should understand it. 

We may say ·that science began with the Egyptians, 
the Greeks or with Galileo, but its real beginnings are 
as old as man. Its start came when a thinking man pon
dered the terrible and beautiful things of nature and 
tried to understand them. His idea developed as he 
discussed it with others, perhaps with others who were 
pondering other marvels of nature. Then came the amaz
ing and delightful realization that there is much in com
mon between apparently dissimilar ideas. These ideas 
evoked the same horror or wonder. They could be ex
pressed with the same symbols and words. It is just 
so that science began in the minds of people and grew 
with discussion among people. 

ABOUT THE AUTHOR 
Meteorology, oceanography, and geophysics are the 

specialties of Athelstan Spilhaus, Dean of the Insti
tute of Technology, presently on a year's leave of 
absence as Commissioner for the United States 
Science Exhibit at the Seattle World's Fair. Dean 
Spilhaus is also the author of "Our New Age," a syn
dicated science feature, and several books and 
technical articles. He invented the bathythermograph, 
a device which records temperature versus depth on a 
slide from any vessel at full speed. Capetown, Union 
of South Africa, is the birthplace of Dean Spilhaus 
who became Dean of LT. in January 1949. 

The process still goes on. Different disciplines of 
science, such as physics and biology start independently, 
only to merge into a new younger stream of biophysics. 
Ideas, techniques and tools are exchanged freely. The 
biologist employs the instruments of physics and probes 
further into the living cell. The earth sciences, geo
physics, grow upward and outward and join with astro
physics- the physics of the stars. We search for frag
ments from outerspace to find out what the universe 
is made of and where do we find them? On the bottom 
of the sea. 

There are no comparhnents, no permanent divisions in 
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science. On the contrary, there are an infinite number of 
new combinations and future relationships which we 
cannot yet imagine. By its very nature, science will 
always be an unfinished story. 

What does it mean to people, to ordinary people not 
working in science? Science itself never creates or solves 
problems. It is merely man's way of understanding them. 
In fathoming some natural process, man can often emu
late the process much like his airplanes copy the birds 
in flight . The sun and the sea are a steam engine - the 
sun evaporates moisture from the oceans, the vapor is 
lifted over mountains, condenses and energy is released. 
The immense engine is as old as the earth but once man 

The United States Science Exhibit include! 
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understood its mechanics, he could build a little steam 
engine himself. Our sun is a nuclear power plant. Once 
we understand it, we try to build a "piece of the sun," a 
nuclear fusion power plant on earth. Man invents 
nothing, he only understands nature and emulates it. 

So, science doesn't solve problems. Problem solution 
is the job of all people in a free society. But science pro
vides people with powerful tools and a universal lan
guage for the solution of many problems. It is a way 
of working and thinking which cuts across ideologies, 
races and boundaries. It permits man to marvel, to ex
periment, to refine and to predict. 

The twentieth century explosion of scientific activity 

gives man new opportunities to control and improve 
himself and his surrounding~ or, if he is not wise, to de
stroy himself. But his opportunity is never without chal
lenge; society must plan for the social and moral impact 
of change. Once scientists understand cloud physics, man 
may control weather, but who gets the rain? This 
farmer or his neighbor? This nation or that nation? 
Scientists are beginning to understand what controls the 
characteristics inherited by offspring. Who will decide 
what the control will be? It is people, all people, who 
must face up to these decisions before some despot, 
some Hitler, uses scientific knowledge in his evil way. 
So all people owe it to themselves, their children, and 
their species to understand the process and implications 
of science, even if they pass by the intricacies. They, 
themselves, must face the problems and not relegate 
them to others, either politicians or preachers or 
scientists. 

Science does not belong to any one type of individual, 
just as it does not belong to any race or crowd. We can 
gather any group of people across any iron curtain any
where in the world and as they proceed to discuss nature 
in a scientific way, we find that science, like other crea
tive arts, becomes a coh~sive force for greater under
standing and readily transcends political and ideological 
barriers. It offers fascination, enrichment, and enjoyment 
to all. 

The United States Science Exhibit is faithful to this 
theme. Its portrait of the world of science is a mosaic of 
impression, experiences, sights and sensations fitted to-

(Continued on Page 26) 

m with an amazing new lens which projects one-hundred sixty-two degrees to simulate a most vivid experience of space flight. 
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If it isn't fun, don't do it! 
There are those who will tell you that the world beyond the academic walls is (a) 
highly competitive, (b) full of opportunity, and (c) above all, serious business. 
Although we are keenly aware of the serious implications of the advanced propul
sion work we're doing, at UTC we take a somewhat different view. 
We believe that the right man in the right job will enjoy what he's doing. He'll ~nd 
the competition stimulating, the challenge exciting. He'll be eager to get to work 
in the morning, simply because his work is fun. And this enthusiasm is bound to 
rub off on the paycheck, make no mistake about that. 
Now, while you're giving serious thought to your future, we invite you to check out 
the possibilities here at UTC. For more information, write Jay Waste, Dept. 1 1 

United Technology Corporation 
P. 0. Box 358, Sunnyvale, California U 

SUBSIDIARY OF UNITEA CRAFT CORPORATION 

·-----.......,..,. 
MARCH, 1962 



Illustration Courtesy The Martin Company 

Atomic power for outer space , 
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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VIDEO 

This is the Ampex videotape recording machine used widely in the TV industry. The 
two-inch wide tape for a one hour program comes on one-foot diameter reels which cost 
$120 each. lee Marks, also an employee of KTCA-TV, is adjusting the video gain on a 
taped program going out over the air. 

by LEE MARKS, E.E., '65 

Certainly a great many people have watched a televi
sion program and were quite surprised to learn that 

the show had been pre-recorded. Although picture in
formation can be recorded on film it is an involved, time
consuming and expensive process resulting in a large loss 
of quality that one can readily recognize as being film 
and not a '1ive" program. Videotape (which can be 
erased and used over) enabled the TV industry to utilize 
a quick, relatively simple way of recording and playing 
back a TV signal immediately or at a later date with 
very little degradation of the picture. 

Before we attempt to explain videotape recording 
(VTR), let us first see how a TV picture is created. The 
home set picture tube is a cathode ray tube with fixed 
vertical (60 cyclesj sec) and horizontal (15750 cyclesj sec) 
frequencies that deflect the beam from the cathode to 
the phosphor-coated anode making the white horizontal 
lines that you see. These frequencies, produced by a syn
chronizing generator at the TV studio, are used to deflect 
a similar lower velocity beam of an image orthicon tube 
in a studio camera and scan the electrical image placed 
on a low resistivity glass (target) by a special photo
cathode. 

After scanning, the beam is influenced by the potential 
of a rimltiplier section, thus the return beam is amplitude 
modulated by the action of the target which desposits 
more or less electrons depending upon picture bright
ness or darkness. Dynodes in the multiplier section are 
such that they have a high secondary emission when 
struck by electrons, producing an effect like a snowball 
gathering snow as it rolls down a hill, so that the beam 
current is increased nearly 2000 times passing through 
5 dynode sections, until the video signal is removed 
from the signal plate which picks up electrons from the 
last dynode. 

Following amplification in a pre-amplifier, the video 
information is fed via a video cable in a large 24 con
ductor cable to the camera control unit where the 
picture quality is maintained and the output is controlled 
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to one volt/ em. Similar processes are used to obtain video 
information from slides and film to be used in conjunc
tion with most programs. Synchronizing pulses are added 
to make the home TV set deflect at the same time and 
rate as it is being done at the studio. Here then is where 
the VTR machine comes in. This composite signal with 
a frequency band width of approximately 8 megacylesj 
sec is fed to the VTR. 

Magnetic Field Translates TV Picture 
If microscopic iron oxide particles are bonded to the 

surface of a plastic tape and we cause the gap of a mag
netizing device to contact the particles completing the 
magnetic field, the molecules of the iron oxide will line 
up in accordance with the density and direction of the 
field . The magnetizing device, usually called a "head," 
is a core of highly permeable material with a number 
of turns of wire wound on it and a small gap of about 
0.0001 inch. So in the recording mode, we vary the cur
rent through the head and move the tape past the gap 
magnetizing the particles in proportion to the current. 
Upon reversing the process, or the reproduction mode, 
the magnetized tape passes the gap of the head, the mag
netic circuit is completed and a voltage is induced in the 
coil proportional to the rate of change of magnetic 

ABOUT THE AUTHOR 

Ham radio, hunting, fishing, and almost any sport 
you can name are the hobbies of Lee Marks who is in 
his second year of Electrical Engineering. Lee works 
as an engineer for KTCA-TV, Channel 2, and his 
future plans are to work for the planned, six-state 
educational television network. Later, he would like 
to enter industry and do design work. Lee's hometown 
is Marshall, Minnesota. 

MARCH, 1962 



TAPE 

RECORDING 

flux, thus if both processes are done at a constant speed 
the voltage for a given frequency during the reproduc
tion mode will follow the current during record mode. 

The wave length of the signal recorded is a function of 
tape velocity and signal frequency: 

v 
.\=T 

.\ = tape wave length in inches 
v = tape velocity in inches/ sec 
f =signal frequency in cycles/ sec 

Therefore, for a given tape speed, the wave length be
comes shorter as the frequency is increased. Since the 
upper frequency limit of the recording head is quite 
high and determined only by the core, we need only to 
worry about the frequency limitation of the reproduction 
head. When the wave length of the signal on the tape 
becomes shorter than the width of the gap the magnetic 
circuit is not completed, the rate of change of magnetic 
flux is zero, so the result is no ipduced voltage in the 
coil. Since the minimum gap of a practical reproduction 
head is 0.0001 inch, the only way to increase the upper 
frequency is to increase the tape speed. 

Rotating Heads Collect Signal 
To reproduce a 4 megacycle signal would require a 

tape speed of 400 inches/ sec and 120,000 feet of tape 
which is a reel about 25 feet in diameter for a standard 
one hour program, or a tape speed of 1000 inches/ sec 
would be required to reproduce the 10 megacycle fre
quencies required in the video tape process. Since this 
length of tape and high tape speed are uneconomical and 
impractical, 4 heads were mounted on a rotating drum 
with a speed of 14,400 rpm and by moving the 2-inch 
wide tape past the drum at a conventional speed of 15 
ips, the resultant was a head to tape velocity of 1500 ips 
for a cutoff frequency of 15 megacycles for the standard 
gap width. The maximum transmittable frequency (Fed-

MINNESOTA TECHNOLOG 

eral Regulations) is from zero to 4.25 megacycles so by 
frequency modulating a 5 megacycle carrier, the televi
sion signal produces frequencies from .75 to 9.25 mega
cycles which can easily be reproduced by the rotating 
drum method. 

Each head on the rotating drum lays down a transverse 
0 010 inch track containing 16 to 17 horizontal scan lines 
of picture information on the tape with a 0.005 inch 
separation between tracks due to the 15 ips forward 
tape motion. In addition to the video information, an 
audio track is recorded longitudinally near the top edge 
of the tape. Since the capstan motor pulls the tape past 
the rotating drum, a control track is recording longitu
dinally near the bottom edge of the tape which causes 
the capstan motor to vary during reproduce mode until 
each head on the drum will contact a transverse track. 
Also, an edit pulse is superimposed on each 8th cycle 
of the 240 cycle control track so the tape can be cut 
and spliced. 

The reproduced information is then demodulated, but 
has undergone so many transformations that it is no 
longer transmittable according to Federal Communica
tion Commission Regulations, so a unit known as a 
processor removes any variations and generally recon
structs the video signal before it is transmitted to the 
home viewer. 

Since the videotape process will reproduce the output 
, of a camera or other video sources without any reduc

tion in quality, it has been widely accepted everywhere. 
In large cities, such as ours, the TV stations have 2 or 3 
units to handle their volume of videotape. It is particu
larly advantageous to the television network so that they 
may delay programs for broadcast at a specific time to 
a section of the country. Another advantage was pro
grams being recorded in parts and spliced, resulting 
in better and more varied productions, such as sports and 
other outdoor events not ordinarily available to the 
viewer. Because of VTR, it is an increasing rarity when 
we actually see a "live" program. [] 
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Question: What is unique about Vought? 
Answer: Since becoming part of the Ling-Temco
Vought complex, Chance 
Vought has expanded rapidly . 
Now is the opportune time to •- --
share in this expansion and 
benefit from LTV's vast 
resources and dynamic management. 

Question: What are the challenges at Vought? 
Answer: Positions at Vought require creative 
engineering on these and other important 
aerospace projects: 
• VTOL- One aircraft combining the best fea

tures of airplanes and helicopters. 
• SLAM- The Air Force low-altitude, nuclear· 

powered supersonic 
missile. 

• CRUSADER- The 
Navy's first opera
tional fighter in the 
Mach 2 range. 

• DYNA-SOAR- The 
Air Force hyper

sonic manned space craft. 

Question: What are the requirements for oppor· 
tunities at Vought? 

Answer: You should have a bachelors degree 
in Aeronautical, Mechanical , Electrical or Civil 
Engineering or in Math, Physics or Metallurgy. 

Question: What are the advantages of living 
in Dallas? 

Answer: Dallas is one of America's most rapidly 
growing industrial areas and is noted for its 
high quality living at comparat ively low cost. 
It is the cultural, social and intellectual center 
of the Southwest and offers a mild climate for 
year-round sports activities such as boating, 
fishing, and golf. 

Why not get the complete story about Chance 
Vought? 

--. . f' . . -:; ~ 

.r -11· J- ~· ·1 . - }r _ · 1 1 '~ ar;_·~ ~~~ 
~':J I • ... 1.~: - -

~.~ . .:..... ". ., - --~ ~-l!lli~ITIIAIM~# ·-- .. -- .... ~ ~ -
. JIIID 1:t --. _. ·: .. ~- ·:·-:... ·...,;,..;;..,-· ~ «l(..;-_ -. 

WRITE Professional Placement Dept. ECM-2 

®cHANCE VOUGHT 
a subsidiary of Ling-Temco-Vought, Inc. 

P. 0 . Box 5907, Dalla s 22, Texas • an equa l opportunity employer 
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'FACTS ABOUT 

AIR FORCE 
OFFICER TRAINING 

FOR ENGINEERS 

Who is eligible? 

College graduates, with a degree from an 
accredited college or university, who are U.S. 

citizens 20Y2 to 29Y2 at time of application. 

Male applicants may be married or unmarried; 

female applicants must be single and have no 

dependents. Applicants must complete written 
and physical examinations for commissioning. 

What ki,nds of engineers 
are needed most? 

Aeronautical, electrical, mechanical, civil, 

architectural, industrial. (Also graduates with 

any degree who majored in nuclear physics, 

engineering physics or meteorology.) 

What is Air Force 
Officer Training School? 

A precommission training course of 3 months' 
duration at Lackland Air Force Base, Texas. 
Officer trainees upon graduation receive a com
mission as second lieutenant. They are then as
signed directly to duty or additional training. 

MINNESOTA TECHNOLOG 

Does the Air Force 
offer career opportunities? 

Yes. Technically trained officers have a particu
larly bright career outlook. They have good 
opportunities for graduate study. 

How can further information 
be obtained? 

Write to OTS Information, Box 7608, Wash
ington 4, D.C., or inquire at any Air Force Re
cruiting Office, listed in the telephone directory 
under "U.S. Government-Air Force." 

****************************** 
* * * * * Civilian Career Opportunities * 
* * ~ The Air Force also offers challenging jobs for ~ * engineers as civilians. Write to Directorate of * 
~ Civilian Personnel, Hq. Air Force Systems Com- ~ 
* mand, Andrews Air Force Base, Washington 25, * 
: D. C., concerning opportunities for individuals ~ * with degrees in aeronautical, electrical, elec- * 
~ tronic, and mechanical engineering. Write to ~ * Directorate of Civilian Personnel, Hq. Air Force * 
~ Logistics Command, Wright-Patterson Air Force : * Base, Ohio, concerning opportunities for individ- * 
: uals with degrees in industrial engineering. ~ 

* * ****************************** 
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by JOHN L. NESHEIM, Aero E, '65 

G erman Secret Weapons of World War II, Men of 
Space and Mecanique of Celeste, are just a few of 

the thousands of wonders which lie in a world unnoticed 
by many technical students. Three stories high, this 
fascinating world holds the answers to uncountable prob
lems confronting staff and student alike. New recruits 
are added literally every day to replace the rapidly out
dating "old guard." Created years ago in a search for 
knowledge, this rapidly fluxing world actually cripples 
some of its members and forces others into oblivion and 
uselessness. Unbound by a limitless source of production, 
the power this world holds has been respected by man 
since the beginning of time. And yet its unbounded 
power, even though made readily available to all, all too 
often goes unused. 

"Engines of H.M.S. Terrible, each of 400 Horses Pow
er" is the title of an old plate in one of the oldest books in 
the Engineering Library. Filled with drawings, plans 
and diagrams of steam engines and steam ships, Marine 
Engines and Boilers was published in London about 1852 
(the exact date is unknown). 

Mecanique of Celeste, written in 1839, is filled with 
original, pioneering, mechanical problems. Bound in a 
series of volumes measuring about 12" x 18", the rare 
collection was donated to the library by Dr. Henry 
Turner Eddy in 1919 along with over 700 volumes of 
mathematical and scientific books. 

At the Start 
The first donations to the library system began back 

in 1870, when each department built up its own collec
tion of books. It wasn't until 1894 that the head li
brarian, Professor Kirchner, began gathering books from 
the various engineering departments to create the Engi
neering Library. This 'first library collection consisted 
mainly of Civil and Mechanical Engineering works, and 
the book shelves shared a sp~re room with two drawing 
tables. 

In 1913 the library moved to its present quarters in the 
Main Engineering building. At first, only the shelves on 
the main floor were used. Students could study on the 
eight round tables occupying the main floor or on the sky
lighted balcony above. Consolidation of the Electrical 
and Mechanical Engineering libraries in June, 1924, 
added nearly 5,000 more books to an already growing 
library. Soon afterwards donations from private indi
viduals raised the library's c;:ollection to more than 20,000 
volumes in 1927. 

Today, the library overflows its three stories in the 
north wing of the Main Engineering Building, with a 
collection of nearly 51,000 volumes and a subscription 
rate of 500 periodicals a year. Although the library's col
lection is estimated to be worth well over $200,000, such 
a monetary price tag has little meaning when one con
siders the irreplaceability of many of the volumes. 

One would think that staff and student alike would 
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make greater use than they do of the tremendous amount 
of enjoyable as well as informational aids available in 
the library. Of course, there are books, papers, pamph
lets, and periodicals for those impossible class problems 
or term papers, but the icing on the cake, so to speak, is 
all too often overlooked. Fascinating fiction, helpful 
how-to-do-it books and wonderful historic books as well 
as thousands of copies of new and old magazines lie 
undiscovered on the shelves. 

German Secret Weapons of World War II is one of 
the brand new collection of books purchased for the 
enjoyment of the technical student. Men of Space con
tains biographies of famous men of the aerospace age. 
Included in the biographies are the little-known lives of 
several German V-2 rocket scientists and test pilots. 
Rare tulipwood-covered cars, and 300 horse power, 
supercharged engines are pictured in Cars of the Con
noisseurs. The book describes such mechanical details as 
the front wheel drive of the Cord and the 4 valves per 
cylinder in the V-16 engine in the huge Bentley. 

For daring electronic hGbbiests, TV repair manuals 
containing schematics, tube charts and trouble shooting 
hints are on file. Aeronautics fans can get complete de
tails in a book published in the early 1900's on how to 
build an honest-to-goodness glider from easy-to-find, 
inexpensive materials. You can also be your own car 
doctor with the car manuals in the library (especially 
if you own a model Tor A Ford). If you're more up with 
the times, the modem automobile trouble-shooting guide 
has just been added. 

ABOUT THE AUTHOR 

John Nesheim is now on his third article for the 
Technolog. After graduate school when John becomes 
a working engineer, he would like a job outside the 
United States. Later, he would like to work for the 
government as a technical advisor. Also in John's 
future plans is the writing of a book relating religion 
to engineering, since no one has yet figured out how. 
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The library also has an excellent collection of aged 
technical books dating back to the time of George 
Washington. The Practical Surveyor, written in 1756 
gives complete instruction on the art of surveying. James 
Clark Maxwell's book Matter & Motion contains most 
of the original works he had written up to 1878. Michael 
Faraday collected his papers previously published in 
various journals, and published them in 1839. Many of 
his original experiments are contained in the book en
titled Experimental Researches in Electricity. Fascinating 
engravings and pictures appear throughout Hydraulics 
and M echanics (1856) and Histoire De L' Aeronautique. 
Most of these rare issues are kept under lock and key 
but may be viewed with permission. 

Magazines, past and present, are another enjoyable aid 
available. The large subscription list includes such maga
zines as theN ew Yorker, Sports Illustrated, Life, Esquire, 
Fortune, High Fidelity, and Popular Mechanics. Flying 
and the Minnesota Technolog are just two of the peri
odicals which are available in bound form in the base
ment. Many of the periodicals date back to the 1920's 
and earlier. 

For the premier reader, a waiting list is compiled on a 
first-come-first-served basis for new books. Challenging 
items like Gaschromatographie, Lunar and Planetary Ex
ploration, and Ballistic Missiles and Space Technology 
are just a few of the recent acquisitions. 

Created especially for research and teaching, the En
gineering Library holds the answers to countless techni
cal problems with its precise up-to-date collection of 
technical books. It had been described as early as 192~ 
to be one of the best and most complete collegiate tech
nical libraries in the United States, and still holds that 
rating today. 

Book Hunting Made Easy 
And just how does one go about finding a particular 

book or periodical? There are numerous methods. The 
most common is to search the card catalogue under the 
topic, author, or subject matter. From then on the Dewey 
decimal classification system makes book hunting rela-
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tively easy. The classification is divided into nine main 
classes and a tenth class for general works. They are: 

0 General Works 
1 Philosophy 
2 Religion 
3 Sociology 
4 Philology 

5 Natural Science 
6 Useful Arts 
7 Fine Arts 
8 Literature 
9 History 

For example, the book on surveying published in George 
Washington's day has this call number: 

En 569.6 
F65 

The En means that the book belongs to the engineering 
library. The 569.6 gives the book's classification under 
the Dewey system. The F tells either the period of pub
lication or the first letter of the author's last name. In 
this case it is the publication period (1760-1769). The 
65 tells the year of the period in which it was pub
lished. 

Besides the card catalogue, information can also be 
found in the Engineering Index, the Finding Lists and 
the vertical file. The Engineering Index is a fine guide 
to periodicals, the Finding Lists locate general references 
and the vertical file locates the numerous papers, such 
as the I.R.E. reports, written by technical groups. 

Other information is contained in the computer pro
gramming manuals, the standards (such as ASTM or 
AilE specifications), numerous pamphlets and journals. 

Constantly attempting to overcome such problems as 
space (all 3 floors of shelf space are filled) and duplica
tion of books, as well as guide lost students and check 
out books, the library staff is constantly on the move. 
Mrs. Burnham, principal librarian of the Engineering 
Library, heads a staff of four others, Miss O'Reilly, Mrs. 
Stoppel, Mrs. Carlson, and Mrs. Schmidthuber. 

However, the library's main problem, Mrs. Burnham 
points out, is that the explosive technical achievement 
in the last ten years has added increased acceleration 
to the already rapid rate at which technical material 
goes out of date. 

Educating) he Students 
The most persistent problem facing the library is edu

cating the students in how to use it. Lacking any library 
orientation, the unenlightened student must first find one 
of two semi-concealed entrances to the library. Once 
inside the library, the bewildered student often over
looks many convenient guides and aids. Even many 
upper division students don't know what the Engineer
ing Index is, or that the computer manuals even exist. 
Mrs. Burnham expressed hopes that something could be 
done to improve the students' knowledge in proper use 
of the library. 

As described above, the engineering library is a won
derful world in itself. Hundreds of books can be checked 
out for profit or pleasure, as well as numerous periodi
cals, manuals and pamphlets. Thanks to an efficient staff 
and library system, all of the above facilities are readily 
available as a powerful tool to the technical scholar in 
guiding him to higher achievements. [] 
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Manned space flight requires reliable and 
efficient thermal and atmospheric systems plus 
secondary power equipment. Complete, integrated 
systems (such as those pictured above) are under 
study at Garrett's AiResearch Manufacturing 
Divisions. Their design reflects 20 years of leader· 
ship in airborne and space systems, including 
NASA's Project Mercury life support system. 

Other project areas at Garrett include: solar 
and nuclear power systems for space applications; 
electronic systems, including centralized flight 

data computer systems; and small gas turbines for 
both military and industrial use. 

An orientation program lasting several months 
in diversified areas is available to every newly· 
graduated engineer to aid in his placement. It 
includes working on assignment with experienced 
engineers in laboratory, preliminary design and 
development projects. 

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

THE GARRETT CORPORATION divisions and subsidiaries: AIResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 

Garrett Supply • Air Cruisers • AI Research Industrial • Garrett Manufacturing Limited 

AI Research Aviation Service • Garrett International S. A. • Garrett (Japan) Limited 
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The Periodic Table lists all the known elements of the world we live in ••• more than half of them used by Union Carbide 

This is the world of Union Carbide 

Millions of people have used such Union Carbide products as 
PRESTONE anti-freeze, EVEREADY flashlights and batteries, or PYROFAX 
bottled gas. But the major part of Union Carbide's output is in basic materials, 
employed by more than 50,000 industrial , cust9mers to fill everyone's life 
with useful things. 

The 70,000 people of Union Carbide operate more than 400 plants, 
mines, mills, laboratories, warehouses, and offices in the United States, 
Canada, and Puerto Rico. With these vast resources and skills, and the help 
of 35,000 suppliers, they create a variety of products' in the fields of metals, 
carbons, gases, plastics, and chemicals. 

It is men and women working together to provide new and better 
materials that gives full meaning to Union Carbide. And the people of Union 
Carbide, backed by 128,000 stockholders, will go on producing the necessities 
and conveniences that will help keep our standard of living the highest 
in the world. Periodic Chart CW.,lch-Chicago 

The terms "Eveready," "'Prestone," uPyrofax", and "Union Carbide" are trade marks of Union Carbide Corporation. 

MINNESOTA TECHNOLOG 

You will be interested in the 
career opportunities available 
with Union Carbide in carbons, 
chemicals, gases, metals, plas
tics,and nuclear energy. Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet FF, 
Union Carbide Corporation, 270 
Park Avenue, New York 17, 
New York. (Please mentionyour 
career field.) 

UNION 
CARBIDE 

• .. a hand 
in things to come 
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CLIFFORD I. HAGA 

P rofessor Clifford I. Raga is one of the few people 
living in Golden Valley who doesn't own a power 

mower. However, he likes to think this has been the 
prime reason for maintaining the same "swivel chair 
weight" for the last 20 years. 

After graduating from Minnesota with a major in 
English in 1925, Professor Raga spent three years 
studying and teaching at Columbia · University and the 

I n addition to his duties as an assistant professor in the 
EE department, Dr. James E. Holte has been broaden

ing his horizons by teaching the fundamentals of science 
for the liberal arts student once a week at the Minne
apolis School of Art. His approach to this type of course 
has been to relate to the student the history, develop
ment and uses of science as an overall picture, rather 
than simply teaching a few specific facts from each 
branch of the sciences. 

Dr. Holte says he has been most enthused about 
teaching this science course to non-scientists since it has 
given him the chance to "try out" his teaching ideas. 

After obtaining his bachelor's degree in Elecb·ical 
Engineering from Minnesota, Dr. Holte continued on 
to obtain his Ph.D. here in 1960. His thesis and research 
have been primarily in the area of wave propagation, 
while his teaching has included the EE survey course, 
the Sophomore EE lab, and presently the third year EE 
circuits course and graduate networks synthesis course. 
He also devotes much of his time to advising EE stu
dents. He is also interested in the possible application of 
new programmed learning techniques to undergraduate 
instruction. 

Dr. Holte says he enjoys both the research and teach
ing area as the two so closely complement each other. 
The research helps him keep up in his field, and also 
gives him problem solving experience. However, at the 
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University of Illinois. Professor Raga then accepted a 
position here at Minnesota teaching a freshman Engi
neering English course. He continued teaching this 
course until the war when he was commissioned with the 
Air Force. Then for three years he "fought, bled and 
died" in San Antonio, Texas, where he taught courses in 
pilot training. After the war he resumed his teaching at 
Minnesota. With the inception of the five year degr:ee, 
he began teaching the course "Advanced Technical 
Communications" for engineers. 

Professor Raga enjoys teaching technical writing 
courses because he "enjoys the association with engi
neering students." Also, this has led to a chance for him 
to do some outside consulting and speaking. He is a 
member of the Systems and Procedures Association, and 
last year was named "Systems Man of the Year" by the 
local section. 

Professor Raga was born and raised in a Norwegian 
community, and did post graduate work in old Nor
wegian studies. Although he ceased to be a "card 
carrying Norwegian" about 15 years ago, he still reads 
much of their literature and has made several re
turn trips. 

He still states that he is "living proof" of the benefits 
of taking a regular sauna, which is the Finnish steam 
bath on the rocks, and plans to build one this summer. 
Up 11ntil he was "priced out of the market," Professor 
Raga did a lot of amateur photography. 

JAME E. HOLTE 

same time, he feels he can learn about different but 
related fields by teaching them, and also through teach
ing he gets a chance to know the graduate students that 
work under him better if he has them in a course or two. 

Besides his numerous activities on the campus, Dr. 
Holte has several hobbies, including photography ar.d 
that fair weather summer sport, tennis. 
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Some straight talk 

about a career 

at American Oil 

by~~ 
"This Company recognizes the value of varied 
experience, and encourages you to broaden your 
knowledge." 

Roger Fisher, B.Ch.E. from Cornell and Ph.D. 
candidate from Princeton is one of many young 
scientists and engineers at American Oil shaping 
the future for himself, his Company and the 
industry. At 26, he has earned a Fulbright 
Scholarship and will take a year's leave of 
absence to continue his graduate research on 
solids mixing at the University of Osaka, Japan. 

"American Oil is looking for broad-gauge 
research people," Roger adds. "In the long run, 
the Company benefits as well as the professional 
who continues to grow in his own or in several 
fields of research." 

Roger's present assignment at American Oil 
involves applied research-to plan, design, build 
and operate bench scale lab equipment, to study 
the kinetics of catalytic cracking. His is one of 
many diversified projects at American Oil Com
pany. Chemists, chemical engineers, physicists, 
mathematicians and metallurgists can find inter
esting and important work in their own fields. 

The ability of American Oil to attract bright 
young scientists and engineers like Roger Fisher 
might have special meaning to you. For complete 
information concerning career opportunities in 
the Research and Development Department of 
American Oil, write D. G. Schroeter, American 
Oil Company, P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, 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 aromat:c 
acids • Combustion phenomena • Solid propellants for use with 
missiles • Design and economics: New uses for present products, 
new products, new processes • Corrosion mechanisms • Devel
opment of new types of surface coatings 

STANDARD OIL 
DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARK ETING AFFIL-IATE OF S TANDA R D OIL COMPANY ( INDIANA) 
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DIRECT ENERGY CONVERSION 

ROCKET 
LIQUID HYDROGEN 

THERE'S CHALLENGE TODAY FOR VIRTUALLV 

FUEL CELLS 
MACH 3 
MAGNETO HYDRODYNAMICS 

SATURN 
NUCLEAR 
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EVERY TECHNICAL TALENT AT 
PRATT & WHITNEY AIRCRAFT 

Almost every scientifically trained man can find stimulating and rewarding career 
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities. 

From the solid foundation of 36 years as a world leader in flight propulsion 
systems, P&W A development activities and research investigations today are far 
ranging. In addition to continuing and concentrated development effort on air 
breathing and rocket engines, new and exciting avenues are being explored in 
every field of advanced aerospace, marine, and industrial power applications. 

The reach of the future ahead is indicated by current programs. Presently, 
Pratt & Whitney Aircraft is exploring the fringe areas of technical knowledge in 
magnetohydrodynamics ... thermionics and thermo-electric conversions ... hyDer
sonic propulsion .. . fuel cells and nuclear power. 

To help move tomorrow closer to today, we continually seek ambitious young 
engineers and scientists. Your degree? It can be in: MECHANICAL • AERO
NAUTICAL • ELECTRICAL • CHEMICAL and NUCLEAR ENGINEERING 

PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHE
MATICS • ENGINEERING 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. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Conn. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS East Hartford, Connecticut 

FLORIDA RESEARCH AND DEVELOPMENT CENTER Palm Beach County, Florida 

All qualified applicants will receive consideration for employment without regard to race, creed, color 
or national origin . 
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WHAT'S 

NEW • tn 

edited by ROBERT L. KASTER, EE '62 

Navy Searchlights Reactivated 

A pair of used searchlights and a bit of ingenuity have 
been parlayed into one of the nation's fastest facilities 
for determining heat-loss characteristics of space age 
materials. Boeing engineers designed the setup to gain 
knowledge essential to accurate prediction of tempera-

tures which will be generated in missiles and spacecraft 
re-entering the atmosphere. 

The rate at which a hot material throws off heat 
energy as its temperature rises is controlled by its 
radiating efficiency, or emissivity. This characteristic is 
the key to material temperatures during re-entry. These 
temperatures largely determine the structural configura
tion, insulation and types of systems built into missiles 
and spacecraft. 

Because emissivity rates vary at different tempera
tures, many tests must be made for each of the numerous 
materials being studied. The resulting test volume de-
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mands a facility capable of delivering fast results. 
Boeing's searchlight method fills this need, handling 

about 50 specimens every three days. Other testing 
methods are considered far slower and are unneces
sarily complex for Boeing requirements. 

Heart of the facility is a pair of 36-inch Navy search
lights. They face each other, their brilliantly polished 
mirrors about eight feet apart. One holds a fat, 12-inch
diameter bulb. The other searchlight contains a water
cooled fixture which holds a domino-sized test specimen. 

Two inches from the specimen is one end of a 
four-foot tube leading to an adjacent optical pyrometer, 
an instrument which measures material temperatures by 
color intensity. 

During operation, temperature in the first searchlight's 
10,000 watt bulb quickly soars to 5,500 degrees F., 
bouncing off the mirror and through regulating louvers 
to the second searchlight. There, the second mirror 
gathers and focuses the heat on a one-square-inch spot 
on the test specimen. It rapidly heats to temperatures 
approaching 3,000 degrees. 

By analyzing the automatically recorded data on heat 
input and heat retention of the specimen, engineers are 
able to learn its emissivity secrets. 

Boeing reports excellent results with the searchlight 
method. Sample data have checked accurately with those 
obtained by other means. Among the many materials 
under study are coated refractory alloys, molybdenum, 
columbium, tantalum, tungsten, and ceramics. 

Fiberglass Extends Polaris Range 
Fiberglass looms very big in the missiles and space in

dustry's continuing and vigorous effort to develop new 
materials and adapt existing materials to new uses. 

A typical example is the use of fiberglass motor casings 
on the Navy's Fleet Ballistic Missile, Polaris. The first 
production use of fiberglass casings is in the second stage 
of the 1,500-mile A-2 Polaris missiles which will make 
their first "peace patrols" later this year. Already in 
production at Lockheed Missiles and Space Company, 
the A-2's will go to sea in the larger ETHAN ALLEN. 

Due to its light weight-to-strength, the fiberglass 
casing was one of the factors in extending the range of 
the second generation Polaris missiles to 1,500 mile ~ . 
This range permits coverage of practically every square 
mile of the earth and provides the Polaris submarine 
with an additional 90,000 square miles maneuvering 
room. 
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THE BELL TELEPHONE COMPANIES 
SALUTE: MARTIN CAWLEY 
When Martin Cawley joined Illinois Bell Telephone Com- and earned an assignment as Project Engineer. Now he 
pany a year and a hal£ ago, he immediately was assigned handles still more complex building projects, each contrib· 
to a job in the Building Engineer's Group. This work uting to better telephone service for Chicago. 
involved preparing plans and specifications for remodeling Martin Cawley and other young engineers like him in 
several floors of an important telephone office building, Bell Telephone Companies throughout the country help 
and following details of the field work until the job was bring the finest communications service in the world to the 
completed. A let of responsibility, but he handled it well homes and businesses of a growing America. 

® BELL TELEPHONE COMPANIES 
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World of Science ... 

(Continued fTOm page 9) 

gether to produce entertaining enlightenment. Architect 
Minoru Yamasaki's space-gothic complex of six inter
connected buildings, clusters around a landscaped re
flecting pool. Five graceful open arches tower over the 
forecourt, and a multi-level platform bridges the water 
and leads to the World of Science. 

Films using a startling new system of seven synchon
ized projectors introduce the audience to science and the 
scientist. The House of Science appears on six screens. 

Man started building the House of Science the mo
ment he started trying to understand how nature works. 
Ever since, he has added to the structure at an ever 
more rapid rate. 

No one knows who laid the foundations or erected 
the first simple frame. But as each worker asked a new 
question and tested a new idea, he added to the struc
ture. Some men built on existing knowledge. Others tore 
down walls and rebuilt them again. Work lay idle at long 
intervals between construction in some areas, while new 
sections went up in a rush of activity following some 
major discovery or the development of a new tool. 

Throughout the vast House of Science, despite differ
ences in time and distinct fields of study, there is a 
coherence and unity which make it one of the most 
durable and important structures ever raised by man. 

Nature's violent and tender phenomena prompt man's 
curiosity; films and displays in which the audience par
ticipates depict the development of science. Man prob
ably pondered first about the violence of nature. The 
flash of lightning which split the black night's sky ... 
volcanoes and earthquakes and floods. But he also must 
have wondered about the gentle things . . . birth of a 
creature ... change of seasons . . . the soaring of a gull. 

Dramatic or tender, violent or mysterious, the ways 
of nature stir man's curiosity and challenge his under
standing. 

To satisfy his curiosity, man used his five senses ... 
even as a child learns by feeling, biting, seeing and shak
ing a strange object. 

Children's Science Laboratory 
We have a special children's laboratory of science. 

Here children participate in science. They perform ex
periments and discover for themselves important con
cepts and laws, under the guidance of instructors. 

When concepts grow out of experience, they have im
mediacy and impact. This special section of the United 
States Science Exhibit is for young people. It is a labo
ratory in which youngsters, eight to thirteen, can 
experience directly the thrill of discovery. The experi
ments and the lessons to be learned are scaled to the 
child's capacity. Fledgling scientist or not, each child 
will leave with a better understanding of the workings 
of science. He may even discover his life's work. 

But man learned that his senses were limited and their 
testimony sometimes misleading. His eyes see only a 
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narrow portion of the spectrum of "light." Distant objects 
appeared unclear. Small objects were hard to see. Sta
tionary objects appeared to move. 

So man developed instruments to extend and clarify 
his senses. He built telescopes to see distant objects and 
microscopes to see minute things. He designed instru
ments to respond to light his eyes could not see, to weigh 
molecules, to measure electrical charge. As he sharpened 
and extended his senses, man discovered the need to 
arrange things in order . . . to judge which is hotter or 
colder, longer or thinner. This Jed to the concept of 
number. 

Number began when some primitive man saw three 
trees, three fish and three rocks, and made the magnifi
cent discovery that they had something in common ... 
threeness. He then realized that one can always add one 
more object. 

He then learned that groups of things had a natural 
order- one, two, three, etc. Rocks and trees were awk
ward, so he created symbols. 

Once he had symbols, he learned to combine and 
manipulate them. By reducing his sensory perception to 
numbers, he developed a shorthand, which has come 
to be the sharpest tool in the scientist's kit ... his mathe
matics. 

Discoveries Build on Discoveries 
Thus, the story of science unfolds. Discoveries built 

upon discoveries as students saw farther than their teach
ers. The names of some workers have become household 
words: Galileo, Darwin, Newton, Faraday, Madame 
Curie, and Einstein. The results of their work have 
changed our ways of living and thinking and enabled us 
to dream of reaching other planets and perhaps the stars. 

An amazing new lens projects one hundred sixty-two 
degrees and surrounds the audience with planets and 
galaxies to simulate a most vivid experience of space 
flight. We take a journey to another galaxy, two billion 
light years away. Improbable? Certainly. But men living 
today will land on the moon and perhaps on the planets. 
In fantasy, we accelerate up to many times the speed 
of light. The earth's curve drops away beneath us and 
we see it illuminated only by moonlight. The orb of the 
moon looms before us and we see its desert flatlands and 
rugged mountain ranges .. . pockmocked with thousands 
of craters and crisscrossed with yawning chasms and 
broken ridges . . . no water, no sign of life. 

We curve between earth and moon, the constellations 
Leo, Virgo, Libra, and Scorpius wheel across our view. 

We approach our Sun, our own star. On its surface 
sunspots grow and fade, and great flaming geysers leap 
millions of miles into space. 

We turn toward Mars ... fifty million miles from earth 
just in time to see one of its moons, Phobos, orbit close 
to us. We look closely for evidence of vegetation. 

Past the Asteroids and eight hundred million miles 
from the earth, mighty Saturn fills our view. Ten times 
the size of the earth and master of nine moons, we see it 
overlayed with crystal fogs of methane and ammonia. We 
plunge through the rings and study the structure of their 
fragments. 

Now we speed beyond Neptune and Uranus and 
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Pluto the outermost planet in our system and head to
ward Saggitarius. We pass the star Ross 154 . .. more 
stars ... we leave the Milky Way, see other clusters of 
stars and Andromeda, twin sister of our own galaxy. How 
many inhabited planets must be here? 

Man's planetary journeys are still in the future and he 
may never leave the solar system. But a journey to a 
star takes only ten minutes in the imaginative World of 
Science. -

Several exhibits show the varied methods of today's 
scientists and the vast scope of the experiments under
way. The process always starts with a question ... and it 
usually ends in more. There is no single method, no 
definite procedure. There are as many approaches as 
questions. Archimedes, the story goes, discovered the 
principle of buoyancy while taking a bath. Newton was 
sitting beneath an apple tree and pondering the moon 
when struck by the thought that led to the formulation 
of the law of gravity. Einstein conceived his theory of 
relativity while drifting in a boat on a Swiss lake. Those 
were yesterday's scientists; today's ask their questions 
under equally unlikely conditions. 

A scientist may work in a laboratory, office, launch
ing pad or cave. He may wear a white coat, radiation 
suit, safety helmet, diving gear, or sport shirt. He goes 
where his experiment takes him. 

What is the structure of the earth? Geologists conquer 
tremendous difficulties in drilling the crust of the earth 
from an ungainly vessel anchored at sea off the coast of 
California, where the earth's mantle is thinnest. 

To see more clearly into space, astronomers loft tele
scopes high into the atmosphere on giant balloons, or 
orbit them around the earth on space platforms. They 
send rocket probes into space and study radio emanations 
reaching us from space. 

A pinch of graphite subjected to intense pressure and 
heat is transformed into a synthetic diamond. It may not 
look flawless to a jeweler but it could not be done until 
scientists learned about the bonds between carbon 
molecules. 

Studying the function of living organisms, scientists 
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Children actually participate in science in 
this artist's sketch af the Children's labora
tory of Science. Here they perform experi
ments and discover for themselves important 
concepts and laws which have been the basis 
of scientific discovery. 

investigate the firefly's light and muscle contractions. 
They explore the behavior of viruses and study the struc
ture of the giant molecules which transmit genetic 
characteristics. 

To learn more about behavioral patterns of man and 
animals, scientists ponder why baby birds follow their 
mothers ... or what monkeys prefer in a mother? The 
challenge is always to ask the right question . . . one that 
can be answered with the tools and models at our dis
posal and always the search leads to new and tougher 
questions. 

Power to Emulate Nature 
Science belongs to people and must be understood, 

utilized and guided by tl1em. Neither the scientist nor 
science exist apart from the human society. Science in 
itself has no life. Accumulated knowledge can be trans
mitted only to and with the human brain. Science creates 
neither problem nor solution, but it does give man the 
power to emulate nature . . . in a sense, to master his 
environment. 

In order to make wise decisions, man must be aware 
of the implications of science, if not its intricacies. 

Science can lead to better control of man's physical 
surroundings and of his resources. But it is not enough 
to accept the changes. Foresight and planning are 
necessary. 

Through science man has lengthened his life span 
and reduced the mortality rate at birth. The population 
of the world is growing at an ever-faster rate and con
sequently man must increase his food supplies. He must 
stop waste and end pollution of his air and water. The 
outcomes of science suggest solutions for tomorrow's 
problems, but people as a whole share the ultimate re
sponsibility. 

The horizons of science are without limit and insepa
rably interwoven with the future of men. Science pro
vides food in limitless supply to satisfy man's curiosity 
and can provide the material for the highest type of 
intellectual entertainment. [] 
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Harley A. Cloud (B.S. E. E., Penn State '58) is a group leader 
in the development of simulation testing equipment for a 
new airborne computer which IBM is building for the Air 
Force. 

TRIPS THROUGH THE STRATOSPHERE 
WITHOUT LEAVING THE GROUND 
A computer will be the heart of the navigation and control 
systems for future aircraft designed to operate in the 
stratosphere. 

Such a computer is now being built by IBM for an advanced 
aircraft under development for the Air Force. Harley Cloud , 
an IBM engineer, is developing simulation equipment which 
will put the computer through its paces. His equipment 
will simulate the systems functions encountered by the 
250-ton aircraft at Mach 3, fourteen miles up, with poten
tial adversaries in wait. 

Without the airplane leaving the ground, his testing equip· 
ment will simulate such inputs to the computer as accelera
tion in the inertial system, velocity in the doppler radar, and 
air pressure in the air data subsystem. These simulation 
techniques will help protect lead time for the entire project. 

Responsibilities Are large. As a group leader, he is direct
ing the design, laboratory breadboarding, electrical draft
ing, testing and evaluation of this ingenious equipment. 
It's a very responsible job for a man out of school less 
than four years. 

But age js no barrier to advancement in IBM. In the fast
moving world of data systems, it is ideas and the ability 
to do the job that count. And fresh new ideas and abilities 
are always welcomed at IBM-whether in development, re
search, manufacturing, or programming. 

If you feel you might be interested in one of these fields 
associated with data systems at IBM, you might discuss 
it with the IBM representative. Your placement office can 
make an appointment. All qualified applicants will be con
sidered for employment without regard to race, creed , color 
or national origin. Or you may write, outlining your back
ground and interests, to: 

Manager, Technical Employment IBM 
IBM Corporation, Dept. 893 
590 Madison Avenue 
New York 22, N. Y. 

® 

You naturally have a better chance to grow with a growth company. 



SOCIETY SHORTS 
edited by 
HERMAN E. GOLLWITZER, Math '62 

This last month has been a month of 
changes for the house men. Our chef 
was forced to leave our cold Minnesota 
winter because of his health. Con
sequently, after two weeks of fill-in 
cooking by our expert cooks in the house 

(if they weren't expert at first, they are now) we obtained 
a new cook. By common consensus, we now have the 
best cook on campus. 

Food for the mind has not been neglected however. 
We had two interesting groups at our weekly Monday 
smokers. Three interviewers from I.B.M. gave us some 
inside information on what they look for in a potential 
engineer. At a second meeting, Dr. Mulford Q. Sibley 
spoke on "Socialism" after which a question and answer 
period was held that kicked off what seemed to be the 
most spirited discussion for a long time. 

During these last two weeks of the quarter, social 
events were curtailed to allow us to study for finals and 
maintain our 2.9 house average. After our last exam on 
Thursday, we've planned our after-finals party at the 
house, for those who want to forget the strains of the 
previous quarter. 

Plans are now being made for our spring quarter acti
vities. Our first smoker of the quarter for all interested 
I.T. students will be held at the chapter house on Mon
day night, March 26. E-Day is starting to loom on the 
horizon and several actives who are chairman of E-Day 
committees are already starting to plan activities for 
your enjoyment on May 11 and 12. 

On February 13, the Active and 
Alumni chapters of Sigma Alpha Sigma 
gathered for an evening of intellectual 
and social enlightenment known as 
Founder's Day. Highlighting the evening 
was the presentation of the outstanding 

freshman award to Chuck Reich, Bob Buchwald, and 
Steve Levie. In addition, seven men were initiated into 
the a,ctive chapter. They are: Michael Frisch, Michael 
Froman, Allan Garon, Merrill Goldberg, Harry Gilbert, 
and Claude Schochet. These men have an average CPA 
of 3.6. 

Later on in the month a study was made of the 
behavior of free-falling bodies; in other words, a roller
skating party was held on February 21. Following med
ical treatment of some of the more careless experi
menters, a decision was made to study the laws of 
mechanics in a safer manner. A seminar on the char
acteristics of fluid flow was therefore tentatively 
scheduled for the last day of finals. At this time it is 
expected that enough data will be collected to keep our 
experimenters satisfied until the end of Spring quarter 
(or at least until E-Day). 
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Alpha Chi Sigma, the professional fra
ternity for students of chemistry and 
chemical engineering is proud to an
nounce the members of its latest pledge 
class- Beric Christiansen, James Ber
heim, Jerome Connoy, Vince Melquist, 

Paul Le Fevre, and John McCormick. Also, the state of 
Texas is now represented by Robert Hermes. 

AXE has also been pleased again this year with the 
fine turn-outs we have had for our high school lecture 
series. This program was a series of ten lectures with 
topics ranging from algebra to organic chemistry to heat 
transfer. The purpose of these lectures was to supple
ment high school science programs and stimulate stu
dents in choosing a technical profession. 

Socially this quarter left little to be desired. Our an
nual Stag Banquet was held at Jax Cafe where "achieve
ment awards" were presented to several members of the 
faculty in addition to members of the active chapter 
(Dick Polson got two!). We had a Theater Party with re
freshments afterwards at the social chairman's house. 
Two weeks ago a Bowling Party was held with refresh
ments afterwards, thanks to Mr. and "Mrs." Eakman. 

There will be an After Finals Party again which will 
feature Tom G. and Dick P. singing Blueberry Hill. 

Recent activities of the Minnesota 
chapter of Chi Epsilon include the initi
ation of four new brothers. Richard W. 
Johnson, Arthur Smith, Harold Faggatz, 
5th year Civils, and Ervin Quast, 4th 
year Civil, were initiated. 

The annual Civil Engineers student-faculty smoker, 
co-sponsored by Chi Epsilon and A.S.C.E. was held on 
Wednesday, February 21, at 7:30 in the Union. 

o Tau Beta Pi, the "all technical" honor 
'" , society, held its first business meeting 

of the new year January 9. At this meet
ing members who were initiated fall 
quarter received their official member
ship certificates. Non-technical essays 

and Bents signed by prominent members of the I.T. 
faculty which had been prepared as part of the pledge 
process were returned. 

President Charles Reinert gave an interesting report 
on the 1961 National Convention which was held at the 
University of Cincinnati. Members were given commit
tee assignments and, phenomenally, several began to 
function immediately. As a conclusion to the meeting, 
the role of Tau Beta Pi as a society was discussed, with 
debate centering on the amount of activity technical 
students and organizations should wisely undertake. 
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On Saturday, February 17, the Pi Tau 
Sigmas and their dates attended the 
play "Affairs of State" at the Edyth 
Bush Little Theatre. Following the 
play, the group went out to eat, and a 
good time was had by all. This type of 

winter social function has become traditional with Pi 
Tau Sigma, and not without reason, since it makes the 
group more than just an honor society. 

By way of service, Pi Tau Sigma carried out its an
nual instructor rating survey on March sixth and seventh. 
The results of the survey will be made known to the 
instructors who submitted to it. Pi Tau Sigma feels that 
the survey is beneficial to both instructors and students 
in Mechanical Engineering. 

The last meeting of the winter quarter 
was held February 21. Plans for spring 
quarter are being considered now, but 
the usual spring events (picnics, election 
of officers, etc.) will be shortly upon us. 
Those members who haven't received 

membership cards and buttons will have to attend one 
more meeting to get them; they won't be distributed at 
the picnic, we know you'll come to that anyway. For 
those unfortunates who haven't yet joined, do not des
pair. Reduced rates are now available and the same fine 
benefits will be yoms spring quarter. If you want to be 
President next year you had better join now. 

The first thing to be said is that we 
have the loudest, clearest, most beauti
ful, and the best sounding locomotive 
bell on campus. KHK seems to believe 
that their bell is pretty good but they 

..__ .... .__...,. are entirely mistaken. So let it be known 
that Triangle's bell is the best (If KHK, or anyone else 
would like to prove differently, let them arrange a 
meeting place and we will give them a demonstration 

·of the power of our bell). 
After this subject has been cleared up we'd like to 

name our three new pledges:, Randy Caton, Geophysics 
'65; John Crane, Aero '65; and James Reed, Aero '65. 
These three fine men bring our pledge class to four- a 
good group of future actives. 

Socially the biggest upcoming event is our Founder's 
Day. With our second annual nationwide telephone 
hook-up on April 14, and the Minnesota Chapter's cele
bration on April 28, plans are already rapidly being 
made. 

Athletically, Triangle is in full swing with our small 
but mighty basketball team trying to better last year's 
glorious record. Everyone gets plenty of exercise and it's 
a good way to break up the studies in the middle of 
the week. 

Our annual Queen Contest is going full steam- a 
whole crop of lovely ladies were viewed, the best were 
chosen for the semi-finals and soon we will unveil the 
new Miss Calculation. 

Let's all think about E-Day, it's coming soon, and it's 
going to be one of the best the University has seen! 

MI NNESOTA TECHNOLOG 

Kappa Eta Kappa elected a new slate 
of officers for 1962 on February fifth . 
The President is Dave Witsoe; Vice 
President, Chuck Gustafson; Secretary, 
Ed Nelson; and Treasurer, Don Kostuch. 
All are fourth year seniors. 

At the recent pledging banquet held at the Tempo 
Restaurant, Jim Frank, 4th year, and Lee Sigford, 2nd 
year were initiated. Prof. James Holte of the EE de
partment spoke to the chapter on "The Integration of 
Art and Science." 

On February 19th, KHK toured the I.B.M. Data Pro
cessing Center. Jerry Hagen, BEE '61 and a Beta chap
ter alumnus, was our host. 

Our quarterly after-finals party will be held on Thurs
day, March 15th. Final details are being arranged as 
the Technolog goes to press. But an out-of-the-house 
party is most likely. A large number of alumni joined 
the active chapter at the Annual Founder's Day Banquet, 
held on Friday, February 23rd. 

Since the quarter is nearly over, Kappa Eta Kappa 
would like to look forward with enthusiasm to the time 
of green trees and above all, E-Day, (beware). The first 
Monday of next quarter, March 26th, the chapter house 
at 901 Washington Avenue S.E. will be open to any and 
all who may wish to stop by and look around. The 
festivities begin at 8:00 p.m. with a speaker (probably 
from the University coaching staff). Remember, EE's 
and Physics majors, this open house is an excellent op
portunity to see ·what a technical fraternity can offer you. 

A young flapper breezed into a florist shop and looked 
around the shelves for something she wanted. Spying an 
old fellow puttering around a plant in the corner, she 
walked over to him. 

"Have you got any passion poppy?" 
"Col ding it!" he explained. "You just wait 'til I get 

through pruning this lily." 

WIN 

$5.00 
Try the Brain Teasers 

Page 44 

CONTEST RULES 

Every month six prizes will be offered, one for 4 dollars cash, and five 
more each for I dollar. The 4 dollar prize will be awarded to the first IT 
student who submits the correct solutions to the greatest number of 
March's Brain Teasers. The I dollar prizes will be awarded to the first 
student in each year of IT who correctly solves the greatest number of 
Brain Teasers. 

~wards wiU be based on accuracy, promptness of reply, clarity, and 
logiC of solutiOn. Only undergraduates enrolled in IT are eligible to 
compete. Members of the Minnesota Technolog staff and the Minnesota 
T echnolog Board are not eligible. 

All entries must include t:ntrant"s name, file nw11ber, major, and class 
year ( I , 2, 3, 4 or 5). Entnes must be brought or mailed to the Minne
sota Technolog, Room 2, Mechanical Engineering Building on or before 
Fnday, March 30, I962. 
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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 schoolsJ 
hospitals, factories, buildings of all kinds, 

building 
industry's 

''circulatory 
system" ... 

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., 
Providence 1, Rhode Island. 

GRINNELL 
WHENEVER PIPING IS INVOLVED 

Grinnell Company, Inc., Providence, R. I. Warehouses and distributors coast to coast. Representatives throughout the Free World. 
pipe and tube fitt ings • welding fittings • engineered pipe hangers and supports • Thermolier unit heaters • valves 
Grinne l l-Saunders diaphragm valves • prefabricated piping • plumbing and heating specialties • industrial supplies 
water works suppl ies Grinnell automatic sprinkler fire protection systems Amco air condit ion ing systems 
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Hydr~foil ships ... anoth_er engineering challenge I 
Such a revolutionary concept in 
sea-going design represents still 
another major challenge for to
day's engineers. Through their 
-careful and creative planning, 
this hydrQfoil ship will move from 
the drawing board to reality. One 
such vessel, now under develop
ment, is planned to travel 100 
miles an hour. It will skim over 
the tops of waves like a flying fish, 

lifted aloft by a set of underwater 
wings. 

Through the intensive research 
of the metallurgical engineer will 
come a metal for these hydrofoils, 
strong and tough enough to stand 
up to difficult underwater service. 
A metal which will resist corro
sive attack by the coursing brine, 
cavitation from the seething tur
bulence, stresses and strains from 

the load of the ship. 
An engineering career, such as 
metallurgy, is full of challenges. 
Exciting new designs- gas-tur
bined cars, nuclear-powered ships, 
monorail transit systems- all will 
be in your range of exploration, 
affording you a great opportunity 
for advancement in a profession 
that promotes progress and 
economic growth. 

.. INTERNATIONAL NICKEL 
The International Nickel Compa ny, Inc., is the U .S. a ffili a t e of The In ternat ional Nickel Company of Canada, Limited (!nco-Canada) 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellerium, Selenium, Sulfur a nd Platinum, P allad ium a nd Other Precious MetalS'. 
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HIGH SCHOOL PAGE 

Physics at the 
Institute of Technology 

by JAMES H. WERNTZ 

Assistant Professor, School of Physics 

T he School of Physics enjoys a central role, not unlike 
that of the Department of Mathematics, in the 

activities of the Institute of Technology (LT.). As math
ematics provides the language of the scientific and 
engineering disciplines, physics attempts to provide the 
fundamental physical principles on which these disci
plines are based. 

Consequently, the faculty of the School of Physics 
participates in a major way in the activities of all stu
dents in LT. during their first two years. Of equal im
portance to the faculty of the School of Physics is the 
undergraduate program leading to the Bachelor of 
Physics Degree preparing students for both graduate 
study in physics and for individual work. (The booklet, 
Physics as a Career, published by the American Institute 
of Physics has been very helpful to students considering 
a career in physics. A copy may be obtained by writing 
to the School of Physics.) 

All Institute of Technology students (except Architec
ture, Chemistry and Chemical Engineering students) are 
required to take five quarters of a two-year sequence in 
physics; indeed most LT. students take the entire two 
years. The first four quarters of this sequence are devoted 
to a treatment of the topics of general physics: kine
matics, Newton's dynamics, electricity, magnetism, ther
modynamics, light and sound. The conservation prin
ciples of mechanics, field properties in electricity and 
magnetism and wave motion are stressed. The final two 
quarters of this sequence are devoted to topics in 
"modern" physics: special relativity, nuclear atom, Bohr 
atomic theory, atomic spectra, nuclear physics and wave 
mechanics. 

The mathematics utilized in this sequence is deter
mined in large part by the mathematics already studied 
or being studied by the student. Thus, algebra, trigo
nometry and plane geometry are used freely from the 
outset; vector algebra is introduced very early in the first 
year; elementary differential and integral calculus are 
introduced by the end of the first year. With continued 
acceleration of mathematics preparation in high schools 
and college (see the article by Professor S. E. Warschaw
ski on the High School Page of the December, 1961, 
Minnesota Technolog), earlier utilization of advanced 
mathematics will be possible. 

The physics courses involve four demonstration lec
tures, one quiz and a two-hour laboratory weekly. (Only 
the first-year laboratory is required of all students.) The 
demonstration lectures are presented by regular staff 
members of the School of Physics. For example, Profes-
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sor J. H. Williams has presented one of the lecture sec
tions in the first year sequence since his return to the 
campus after a period as a member of the Atomic Energy 
Commission. The lecture sections, of course, involve 
large numbers of students; the weekly laboratory sections 
involve only 14-16 students and are directed by graduate 
students working for advanced degrees in physics. To 
ease the transition from high school to college, small 
recitation sessions are held weekly during the first quar
ter of the freshman year. 

To prepare himself for the LT. physics sequence, the 
high school student should certainly take all the mathe
matics, chemistry and physics available to him in his 
high school. This usually involves four years of mathe
matics and one year each of chemistry and physics. 

This advice is reflected in the LT. mathematics en
trance requirement and in the use of the LT. mathe
matics examination for evaluating applicants for admis
sion to LT. No formal requirement of a high school 
physics course has been imposed, largely because of the 
wide variety of high school physics courses in existence. 
There can be little doubt that recent and contemplated 
upgrading of the beginning LT. physics sequence has 
been and will be possible because of striking recent im
provements in high school physics courses. For example, 
high school students who have had contact with the 
materials developed by the Physical Science Study Com
mittee will find more familiar the intent and subject 
matter of their first college physics course. 

After two years in the lower division, two more years 
of study of physics are required to meet the requirements 
of the Bachelor of Physics Degree. This involves one-year 
courses in analytic mechanics and electromagnetic 
theory, laboratory courses in both the junior and senior 
years, courses selected from a wide range .of topics in 
modern physics, and at least another year of mathe
matics. In addition, a year course in either German or 
Russian and a minimum of about four one-year courses 
in non-technical areas. 

Opportunities exist within the various research groups 
in the School of Physics for part-time employment. This 
offers opportunity for the most able third and fourth 
year students at the University to learn something of the 
experimental procedure in low or medium energy nuclear 
physics, mass spectroscopy, high altitude and cosmic ray 
physics, low temperature and solid state physics, or 
theoretical physics while stili an undergraduate. [] 

HIGH SCHOOL STUDENTS 

WIN MONEY! 
The Minnesota Technolog is now offering you the 

chance to enter our Brain Teasers Contest. This 
contest will be independent of the college contest 
and will award prizes of $1 to the five entries which 
have the greatest number of correct solutions and 
the earliest postmark. Send your solutions along 
with your name, address, class and name of your 
high school to Brain Teasers Contest, Rm. 2 ME, 
University of Minnesota, Minneapolis 14, Minne
sota. Contest closes April 13, 1962. 
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Participate 
IN 

E-DAY 
JOIN A COMMITTEE NOW 

• DANCE • OPEN HOUSE 

• PICNIC • PARADE 

• TOURNAMENTS • BLARNEY CASTLE 

Registration and Information: The Log Office 

Rm. 2, M.E. 

• CONVOCATION 

• QUEENS 

• 

$10 FREE 
That's right . . . $10 ... simply by designing the 1962 E-Day button front in your "spare" 

lime. No slogans to write, coupons to send, cereal to buy, or dogs to name. Just create a 

simple design and submit it to the Technolog office (Rm. 2 M.E.). You have only 'til mid

night April 2, so start drawing. For further information inquire in Rm . 2 M .E . today. 

UNDERGRADS 
Year Round Position 

While in School 
Representatives of the 

ll:nesota 

'IT~©O{)[KJ@~@@ 
Are Seeking 

Ambitious-Intelligent 

• Editors • Writers 
• Copy Readers • Ad Salesmen 
• Layout • Circulation 
• Models (Girls only please) 

With or without experience 

On Campus 
Always in Rrn. 2, M.E. 

Stop in to Discuss Your Future Now 

An Equal Opportunity Employer 

MINII!ESOTA TECHNOLOG 

ENGINEERING BOOKS 
TEXT 

A Complete Listing and Stock 

of Required Books 

REFERENCE 
SUC H OUTSTANDING PUBLISHERS AS 

• DOVER • WILEY 

• RIDER • INTERSCIENCE 

• McGRAW HILL • BENJAMIN 

SUPPLIES 
PENCILS TO SLIDE RULES 

WE SPECIAL ORDER 
ANY BOOKS OR SUPPLIES 

MINNESOTA CO-OP~ 
612 Washington Ave. S. E. 

Minneapolis 14, Minn. 
FE 9-6323 

35 



SPLINTERS • • • 
The legend is told that in the days 

of ancient Rome an officer called 
away to the wars, locked his beautiful 
young wife in armor and gave the 
key to his best friend, with the ad
monition: "If I don't return in six 
months, use this key. To you, my dear 
friend, I entrust it." 

A meek little man walked into a 
bar room and ordered two drinks from 
the burly bartender. He drank one 
of the drinks and poured the other 
into his shirt pocket. After about ten 
rounds of this procedure the barten-. 
der says, "Pal, why are you pouring 
the other drink into your shirt 
pocket?'' 

The little man jumped up into the 
bartender's face and snarled, "Mind 
your own business, you big bum, or 
I shall come over the counter and 
whale the tar out of you." 

About that time a blurry-eyed 
mouse stuck his head out of the man's 
shirt pocket and said. "That goes for 
your damned cat, too." 

• • • 
Coed: I nearly fainted when the 

fellow I was out with last night asked 
me for a kiss. 

IE: Baby, you're gonna die when 
you hear what I have to say. 

• • • 
A woman went to a doctor to com

plain about her husband's delusions. 
"It's terrible," she complained. "All 
the time he thinks he's a refrigerator." 

"Well," consoled the medical man, 
'"That isn't too bad. Quite a harmless 
delusion, I'd say.': 

"The delusion I don't mind, doctor. 
But when he sleeps with his mouth 
open, the little light keeps me awake.'' 

• • • 
"But darling, this isn't our baby.'' 
"Shut up, it's a better buggy." 

"How did you break your leg?" 
"Threw a cigarette into a manhole 

and stepped on it.'' 
• • • 

Three explorers in the bush had 
no food and only one cartridge. They 
drew lots for the use of it. 

The winner set off but had not gone 
far when he met two lions. He ran 
for the tent, hotly pursued by the 
lions. Just as they made their spring 
at him he stepped aside, allowing the 
lions to burst through the tent open
ing. 

Quickly he closed the flaps and 
shouted to his companions: "Start 
skinning these two lions while I look 
around for a few more." 

• • • 
"O.K., Moses, take out your tablet 

and number from one to ten, we're 
going to have a little quiz.'' 

• • • 
EE says to new home made oscilla

tor: Do you know what the difference 
between picnic and panic is? 

Oscillator: What? 
EE: 28 days. 

• • • 
Overheard after the dance: 
M.E.: "May I kiss your ·hand?" 
Co-ed: "Whatsmatter? My mouth 

dirty?" 
• • • 

Have you heard about the absent 
minded professor who kissed the 
streetcar goodbye, jumped on his 
wife, and went to town. 

Ten miles away from home, he saw 
a cloud of dust approaching and 
waited. 

His friend, on horseback, galloped 
up saying: "You gave me the wrong 
key." 

• • • 
Mixed emotions: A man watching 

his mother-in-law backing over a cliff 
in his brand new Cadillac. 

• • • 
Have your heard about the new 

dolls now being manufactured? 
the Leprosy doll: you wind it up 

and it rots away . 
the Kennedy doll: you wind it up 

and it spends a billion dollars. 
the Eisenhower doll: you wind it up 

and it doesn't do anything. 
• • • 

Engineers are continually surprised 
to learn that girls with the most 
streamlined shapes offer the most 
resistance. 

• • • 
The excited voice of a young wo

man dorm resident came over the 
phone: "Two boys are trying to break 
into my room through the window!" 

"Listen, lady, this ain't the police 
department, it's the fire station." 

"I know," she replied. "But my 
room's on the second floor and they 
need a ladder.'' 

WHOLESALE DISTRIBUTORS OF ELECTRONIC COMPONENTS 
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GENERAL ELECTRIC 

• TUBES 

• SEMI CONDUCTORS 

• PANEL METERS 

• RESISTORS 

RAYTHEON TUBES 

103- 3RD AVE. NORTH 
FE 8-8678 

MINNEAPOLIS 1, MINN. 

P. B. MALLORY CO. CONDENSERS 

MERIT COILS AND TRANSFORMERS 

WINEGARD T.V. ANTENNAS 

EVEREADY BA TIERIES 

P AND B .RELAYS 

BUD METAL GOODS 

BRANCH: 

312 UNIVERSITY AVE. WEST 
CA 7·8281 

ST. PAUL 3, MINN. 
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Splinters ... 
The engineer just back from a hunt

ing trip was describing the trip. "Well 
there was that big black bear hiding 
behind a tree. I realized that I had 
only one shot and that had to be 
bounced off the canyon wall. Well, I 
calculated the angle of approach, the 
windage, and how much the bullet 
would deflect due to the flattening 
after hitting the canyon wall." 

"Did you kill the bear?" asked his 
friends. 

Replied the engineer, "No, I missed 
the wall." 

• • • 
Coed: "It's just six o'clock and I 

told you to come after dinner." 
IE: "That's what I did come after." 

• • • 
Happiness can't buy money . 

• • • 
Guest: "Why does your dog keep 

watching me like that?" 
Host: "I guess it's because you've 

got the plate he usually eats from." 

• • • 
English Prof.: "What's the differ

ence between war and peace?" 
M.E.: "There never really was a 

good war." 

• • • 
Date: "You remind me of the 

ocean." 
Aggie: "You mean I'm wild, roman

tic and restless?" 
Date: "No, you make me sick?" 

• • • 
Getting a Joke Column is Rough. 

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

• • • 
For years the two sexes have been 

racing for supremacy. Now they have 
just settled down to neck and neck. 

• • • 
Prof. Buck looked toward the next 

green, waggled his driver confidently 
and declared, "That's good for one 
long drive and a putt." He gave his 
club a mighty swing, blasted up about 
two inches of sod, and managed to get 
the ball about three feet from the tee. 

The caddy stepped forward, handed 
him the putter, and suggested, "Now 
for one helluva putt." 

(Continued on page 39) 

MINNESOTA TECHNOLOG 

Involvement: LIFE 

CONTRIBUTION ••• 

"The great use of a life is to spend it for 
something that outlasts it." -W. James 

Are you, as a scientist or engineer, directing your specialized talents 
and capabilities toward this end? 

Stanley Aviation, pioneer in the design and manufacture of aircraft 
escape and survival systems, lives by this creed. As this progressive 
firm grows, it has a continuing need for additional competent and 
imaginative scientists and engineers who share its sincere interest in 
making an enduring contribution to scientific advancement and to 
mankind through a dedication to the preservatio.n of our nation's most 
valuable resource ... the human life. 

Exceptional career opportunities exist for: Aerodynamicists, Design 
Engineers, Physicists (magneto-hydrodynamics), Computer Engineers 
and others who are qualified to participate in Stanley's involvement 
in LIFE. 

Direct your confidential inquiry to: 

M. M. Magruder, Personnel Manager 

2501 DALLAS STREET 

DENVER 8, COLORADO 

An equal opportunity employer 
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Roz Johnson 
We are truly ashamed of ourselves. Here, after 

we said all those nasty things about the foresters 
on page 5, they went and loaned us their most 
valuable possession: Roz Johnson, the 1962 
Forester's Day Queen, for our March Pin-up. 

Roz is a senior in home economics on the St. 
Paul Campus, and we must compliment / the 
foresters on their good taste, in girls, that is, not 
in enemies. But we digress. Roz is a very talented 
swimmer, and is a member of the Minnesota 
Aquatic League. She also teaches swimming to 
young girls at the Minneapolis Athletic Club. 

Our Miss March is a Y-Teens leader for the 
senior high school girls at Robbinsdale, where 
she herself graduated in '58. For the statistically
minded grab those Conversion Factors), the 
answer is: 1.05 varas, 25 X 1()3 mils, 93.98 
centimeters. 

Miss March 

Photos by Bill Cecchi 



AND 
ENGINEERING 
MATERIALS 

• ,_,., ... , 
ART MATERIALS, INC. 

315 14th ave. s.e. 

Downstairs Perines Bookstore 

FEderal 9-0397 

MINNESOTA TECHNOLOG 

CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-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 i[l 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 DEE~:.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 ... 
Most of us spend the first six days 

of each week sowing wild oats; then 
we go to church on Sunday and pray 
for a crop failure . 

• • • 
According to a certain EE, the boys 

over in EE lab have developed a new 
whiskey test, which runs like this: 

Connect 10,000 volts DC across a 
pint of fluid . If the current jumps it, 
the product is poor. 

If the current causes a precipita
tion of lye, tin, arsenic, iron slag, and 
alum, the whiskey is fair. 

If the liquor chases the current back 
into the generator, its darn good stuff . 

• • • 
"So you're a painter?" "Yep." "Paint 

houses, I presume?" "Nope. Paint men 
and women." "Oh, I see. An artist?'' 
"Nope. Just paint 'men' over one door 
and 'women' over the other." 

• • • 
Bus Ad student: "I have a splinter 

in my finger." 
EE: "Been scratching your head?"' 

(Continued on page 42) 

The Asphalt Institute 

GENERAL 
BOOKBINDING 

WE BIND 

THESES 

MEDICAL PAMPHLETS 

CHEMICAL TEXTBOOKS 

MAGAZINES LAW REVIEWS 

COVERS - ALBUMS 

Made to your specifications 

ERICKSON 
BINDERY 

downstairs 

GRAY'S DRUGSTORE 
1326 4th St. S.E. FE. 6-5765 
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* THERE IS A MORAL HERE 

Sales begin before a 

Salesman calls - with 

PRINTED SALESMANSHIP 
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• 

This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
I 

PRINTER$ • liTHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 

MARCH, 1962 



WHAT? 
MECHANICAL ENGINEERS 

IN A 
CHEMICAL COMPANY? 

True, we do employ a number of chemists and 
chemical engineers at Du Pont. But our need for 
mechanical engineers is just as urgent. In fact, the 
ratio of MEs to CHEs at DuPont is 10:17. 

Why? Well, we need mechanical engineers to 
build new plants, equip and operate them. We need 
them, too, to design and build equipment and to 
develop new processes. 

Just as important, we need mechanical engi
neers to help us improve our present manufactur
ing processes, which are constantly under study. 
How can we operate more efficiently, more 
economically? How can we better our products? 
Mechanical engineers play an important role in 
supplying the answers. 

In a company the size of DuPont-with annual 
sales of $2,000,000,000, investment in plant and 
equipment of another $2,000,000,000 and research 
expenditures of $90,000,000 a year-there's a 
wealth of opportunity for the mechanical engineer. , 
Just as there is for engineers of almost every 
specialty-and for chemists, physicists and math
ematicians, too. 

Clip and mail the coupon for more information. 

r-------------------------------------1 
I 

E. I. du Pont de Nemours & Co. (Inc.) 1 

Room 2419-3 Nemours Building : 
Will)1ington 98, Delaware 

Please send me the booklets I've checked below: 
0 Du Pont and the College Graduate 
0 Mechanical Engineers at Du Pont 
0 Your Engineering Opportunities at Du Pont 
0 Chemical Engineers at Du Pont 

Name ____________________________ __ 

Class __ Major _______ ,Degree expected ______ _ 

College ____________________________ _ 

My address ____________________ _:__ ____ _ 

City Zone_ State. ____ _ 

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

An equal-opportunity employer 

~ 
·~~. U. $. MT. or,;. 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 
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Splinters . 
A group of men were standing 

hunched over the bar in a gloomy 
saloon when a cheerful character 
rushed in from the street crying, "It's 
my birthday, fellows! A drink for 
everyone in the place, and for the 
bartender, too!" 

But when it came time to pay up, 
the fellow confessed he had no mon
ey. The bartender promptly threw 
him out on his ear. 

A few minutes later the man was 
back. "It's my birthday-" he began. 

"And I suppose you want another 
round of drinks?" the bartender in
terrupted with heavy sarcasm. 

"That's right!" answered the cheery 
one. 

"And I suppose you want to buy 
me a drink, too?" the bartender con
tinued. 

"Not on your life!" exclaimed the 
man. "You get mean when you drink!" 

• • • 
An E. E. stared into a mirror one 

morning and, noting his bloodshot 
eyes, resolved never to go into a 
bar again. "That television," he mut
tered, "is ruining my eyes." 

• • • 
A small boy, leading a donkey, 

passed by an army camp. Some sol
diers, wanting to have fun with him, 
asked: 'Why are you holding your 
brother so tight, sonny?'' 

The youngster, without blinking an 
eye, replied: "So he won't join the 
Arm 

, 
y. 

• • 
The young wife approached a post 

office window and said, "I wish to 
complain about the service." 

"What's the trouble, madam?'' the 
clerk wanted to know. 

"My husband is in Atlanta on busi
ness and the letter he sent me is post
marked Miami Beach." 

• • • 
Cannibal: We've just captured a 

college professor. 
Chief: Good, I was hoping for a 

bologna sandwich . 

• • 
Did you hear the one about the coal 

miner who backed up into the venti
lating fan? It was a minor detail. 

• • • 
Cannibal Prince (rushing in): "Am I 

late for dinner?" 
Cannibal King: "Yes, everybody's 

eaten." 

MARCH, 1962 
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edited by PETER HALDEN, ME, '64 

TUESDAY, MARCH 6 
Mathematics Colloquium-
4:00 p.m., E 104. 

THURSDAY, MARCH 8 
Departmental Colloquium Meet
ing- 4:30 p.m., EE 237. Speaker, 
B. Gale Dick. Topic, "Point De
fects in Alkali-Halides." 

FRIDAY, MARCH 9 
First day of finals. Good luck! 

THURSDAY, MARCH 15 
°Kappa Eta Kappa After Finals 
Party- 8:30 p.m. 901 Washing
ton S.E. 
Fees Due- Last day for under
graduates in school winter 
quarter. 

MONDAY, MARCH 26 
First day of spring quarter. 
Theta Tau Smoker- 7:00 p.m. 
515 lOth Avenue S.E. 
Kappa Eta Kappa Smoker- 8:00 
p.m. 901 Washington S.E. (For 
EE's and Physics Majors.) 

TUESDAY, MARCH 27 
Mines and Metallurgy Colloqui
um-2:30 p .m. 210 Mines. 
Speaker, Elmer Pehrson. Topic, 
"Minerals in World Affairs." 

WEDNESDAY, MARCH 28 
°Kappa Eta Kappa Informal Ini
tiation- 901 Washington S.E. 
(March 28-30). 
Minnesota Technolog Board 
Meeting- 4:30 p.m. ME 2. 
Mines and Metallurgy Colloqui
um-7 :00 p.m. 210 Mines. 
Speaker, Elmer Pehrson. Topic, 
"Minerals in World Affairs." 

THURSDAY, MARCH 29 
Mechanical Engineering Power 
and Propulsion Seminar - 2: 30 
p.m. Speaker, Kanuary Murty. 
Topic, "Experimental Measure
ment of the Pyrolysis Products of 
Woody Materials." 
Technical Commission Meeting-
4:30 p.m., E 104. 

MONDAY, APRIL 2 
Theta Tau Smoker- 7:00 p.m. 
515 lOth A venue S.E. 
Kappa Eta Kappa Smoker- 8:00 
p.m. 901 Washington SE. (For 
EE's and Physics Majors.) 

MINNESOTA TECHNOLOG 

TUESDAY, APRIL 3 
Mines and Metallurgy Collo
quium- 2:30 p.m. 210 Mines. 
Speaker, Earle Shoup. Topic, 
"Minerals in National Affairs." 

WEDNESDAy I APRIL 4 
Mines and Metallurgy Collo
quium- 7:00 p.m. 210 Mines. 
Speaker, Earle Shoup. Topic, 
"Minerals in National Affairs." 

THURSDAy I APRIL 5 
Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Speaker, Leroy Fingerson. 
Topic, "Measuring Blood Flow 
Rates." 
Technical Commission Meeting-
4:30 p.m. E 104. 
Departmental Colloquium Meet
ing- 4:30 p.m. EE 237. Speaker, 
W. C. Meecham. Topic, "Radia
tion in Random Media." 

FRIDAY, APRIL 6 
Theta Tau Rushing Party- 8:00. 
515 lOth Avenue S.E. 

MONDAY, APRIL 9 
Kappa Eta Kappa Initiation and 
Pledging Banquet- 6:30 p.m. 
Theta Tau Smoker- 7:00 p.m. 
515 lOth Avenue S.E. 

TUESDAY, APRIL 10 
Geophysics Lecture -7:30 p.m. 
Murphy Hall Auditorium. 

WEDNESDAy I APRIL 11 
Campus Election. Vote!! 

THURSDAY, APRIL 12 
Mechanical Engineering Power 
and Propulsion Seminar- 2:30 
p.m. Speaker, Roger Paulson. 
Technical Commission Meeting-
4:30 p.m. E 104. 
Departmental Colloquium Meet
ing- 4:30 p.m. EE 237. Speaker, 
W. Bernard. Topic, "Irreversible 
Thermodynamics." 

FRIDAY, APRIL 13 
Mines and Metallurgy Collo
quium- 7:30 p.m: 210 Mines. 
Speaker, Dr. James Balsley. 
Topic, "Rock Magnetism as a 
Basic Tool." 

• Attendance limited to group members. 

.... . . · ..... · .. . . . . . . . 
. . . . 

. .PillsburY. 
.... ~ .. :-
.. ~ .. 

. . . : . . . . . . . .... . . . . . 

Change 
Creates 
Challenge 

engineers at Pillsbury flnd 
professional stimulation by work
ing with a large variety of proj
ects related to their special flelds. 
In the production of household 
chemicals-food products for the 
home, restaurant and bakery
formula feeds, soy products and 
agricultural chemicals for farm 
and industry, The Pillsbury Com
pany offers many rewarding ca
reers for the chemical, industrial, 
mechanical and electrical engi
neering graduate. 

THE PILLSBURY COMPANY 

Minneapolis 2, Minnesota 
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edited by RICHARD A. PEDERSEN, EE '62 

BRAIN 
5~35"3.1. 

l. A man wishes to place a certain number of balls in a 
box with the dimension 14 in. by 22.8 in. by 24.4 in. If 
the balls have a diameter of 2 in., how many balls can be 
put in the box? 

2. A suit of 13 cards is arranged in a certain order. The 
first card is taken off the pack, the second is put at the 
bottom, the third is taken off, the fourth put at the bot
tom, and so on. What is the original order if the order in 
which the cards were taken off was ace, king, queen, jack 
... (etc)? 

3. What three-digit number is one-fifth of the sum of all 
other numbers expressed by permutations of the same 
three digits? 

4. A man goes fishing every weekend and likes to divide 
the time he spends fishing between pond A and pond 
B. At a certain corner busses for each pond arrive equal
ly often -every ten minutes. Since the fishing at both 
ponds is excellent, he lets chance determine which bus 
he will take: that is, he takes the first bus which arrives 
at the corner. For some reason he arrives at pond A 55% 
of the time. Why are the odds not even? 

5. If a man on a mountain top fires a shot in a horizontal 
direction, how high would the mountain have to be for 
the bullet to reach the ground at the same instant that 
the sound did? Assume the velocity of sound to be 1090 
feet per second, and neglect wind resistance. The moun
tain has a verticle side at the point where the man is 
shooting from. 

6. The hour and minute hands of a man's watch cross 
every 65 minutes by correct time. Is his watch gaining 
or losing time, and by how much in this 65 minutes? 

FEBRUARY ANSWERS 

1. %. 

2. Will win 91/ 216 of the time. 
3. No. There are 32 squares of one 

color and 30 squares of the 
other color left. 

4. 29, 38, 47, 56. 
5. Center of mass is 28,571 miles 

from center of Planet X. Body 
at this position will fall to X. 

FEBRUARY \VINNERS 

1st yr.- Larry L. Gasner . . Sl 
2nd yr. - Richard Hendrickson $5 
3rd yr.- Lawrason C. Wilbur $1 
4th yr. - Ron Lazarus $1 
5th yr.- None 

Win $5.00 by solving the Brain Teasers, see details on 
page 31. 

To Get The Most Money 

For Your Used Books 
Leave 'em on Our 

Book 
Exchange 
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Selling Price 3;4 New 

Selling Fee 10% 

-

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond lhe snapshot . .• 
(random notes) 

Deep In lacquer 
That our name is never seen on a can 
of lacquer doesn't mean we aren't in 
it pretty deep. 

Our newest cellulose ester for the 
lacquer formulators has the butyryl
ated, acetylated cellulose chains run
ning much shorter than heretofore. 
This results in higher solubility, which 
means less solvent needed. It also 
means poorer film strength, but that's 
OK. A butylated urea-formaldehyde 
resin, included at the right proportions 
in the formulation along with the 
proper catalyst, will cross-link to the 
cellulose acetate butyrate during the 
drying of the coating. To provide a 
point of attachment on the cellulose 
chain, we restore one out of 12 of its 
hydroxyls. This condenses with the 
butoxy groups of the butylated urea
formaldehyde polymer to split out 
butyl alcohol. 

Thus the short chains that are more 
.soluble in the can become very much 
less soluble in the finish of a table on 
which some gay dog has set down the 
cup that cheers. No longer need a drop 
of lotion spilled on the dresser trouble 
the conscience of a good woman. 

In these days of epoxies, silicones, 
methacrylates, polyesters, etc., why do 
we monkey with cellulose? What a 
silly question ! 

For one thing, we have shown how 
admixture of cellulose acetate butyrate 
can improve them all. 

For another, cellulose is by far the 
world's most abundant high polymer. 
It is formed by sunshine. 

CELLULOSE TECHNOLOGY NEEDS 
GOOD PEOPLE 

The happy eye 

This is the Kodak Carousel proJector. It 
projects slides. Carousels symbolize 
carefree abandon. Care lest slides jam 
can be abandoned. Gravity feeds them. 
Gentle gravity. Slides are automatically 
lifted back to 80-slide storage tray. 
Pushbuttons at end of long cord 
advance slides, reverse, even refocus. 
(Latter is largely for kicks. Slides get 
prewarmed not to pop out of focus.) 
See Kodak dealer for exact price. 

First, though, consider the picture 
below. It's an experimental viewing 
device. An image is projected on a 
translucent screen. No matter how 
sharp the original picture, the simple 
machinery behind the screen can 
always improve the sharpness. It inte
grates out optical noise. It also makes 
the screen more pleasant to stare at . 
Some very purposeful staring is being 
done today. 

Our long research on human vision 
has more than happy-time slides 
in mind. 

VISUAL ENGINEERING NEEDS 
GOOD PEOPLE 

Overlap In black 
What would you say to a photographic 
paper that comes out red or blue
depending on the color of the exposing 
light. 

red blue 

and black where they overlap? 

We are currently advertising around in 
various technical journals like Geo
physics, Materials Research and Standards, 
etc. to ask if anybody would be 
interested in buying some rolls of paper 
like that for experimentation. It might 
be useful in interpreting the readings 
of certain kinds of instruments. You 
never know till you ask. 

Note: Whether you work for us or 
not, photography in some form will 
probably have a part in your work as 
years go on. Now or later, feel free to 
ask for Kodak literature or help on 
anything photographic. 

MATCHING PRODUCTS TO CUSTOMERS TAKES 
GOOD PEOPLE . 

.From zoom cameras to zein, plenty 
of lively careers are to be made with EASTMAN KODAK COMPANY 
Kodak in research, engineering, 
production, marketing. Address: Rochester 4, N.Y. 
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One of a series ... 

Interview with General Electric's Dr. J. H. Hollomon 

Q. Dr. Hollomon, what characterizes 
the new needs and wants of society? 

A. There are four significant changes 
in recent times that characterize these 
needs and wants. 
l. The increases in the number of 
people who live in cities: the accom
panying need is for adequate control 
of air pollution, elimination of trans· 
portation bottlenecks, slum clearance, 
and adequate water resources. 
2. The shift in our economy from agri
culture and manufacturing to "serv
ices": today less than half our working 
population produces the food and goods 
for the remainder. Education, health, 
and recreation are new needs. They 
require a new information technology 
to eliminate the drudgery of routine 
mental tasks as our electrical tech
nology eliminated routine physical 
drudgery. 
3. The continued need for national 
defense and for arms reduction: the 
majority of our technical resources 
is concerned with research and devel
opment for military purposes. But 
increasingly, we must look to new tech
nical means for detection and control. 
4. The arising expectations of the peo· 
ples of the newly developing nations: 
here the "haves" of our society must 
provide the industry and the tools for the 
"have·nots" of the new countries if they 
are to share the advantages of mod· 
ern technology. It is now clearly recog
nized by all that Western technology is 
capable of furnishing the material 
goods of modern life to the billions 
of people of the world rather than 
only to the millions in the West. 

We see in these new wants, prospects 
for General Electric's future growth 
and contribution. 

Q. Could you give us some examples? 

A. We are investigating techniques for 
the control and measurement of air and 
water pollution which will be appli
cable not only to cities, but to individual 
households. We have developed, for 

Manager-General Engineering Laboratory 

Society Has New Needs 
and Wants-Plan Your 
Career Accor~ingly 
DR. HOLLOMON is responsible for General Electric's centralized, advanced engineering 
activities. He is also an adjunct professor of metallurgy at RPI, serves in advisory posts 
for fo .ur universities, and is a member of the Technical Assistance panel of President 
Kennedy's Scientific Advisory Committee. Long interested in emphasizing new areas of oppor· 
tunity for engineers and scientists, the following highlights some of Dr. Hollomon's opinions. 

example, new methods of purifying 
salt water and specific techniques for 
determining impurities in polluted air. 
Gene;ral Electric is increasing its inter
national business by furnishing power 
generating and transportation equip· 
ment for Africa, South America, and 
Southern Asia. 

We are looking for other products 
that would be helpful to these areas to 
develop their economy and to improve 
their way of life. We can develop new 
information systems, new ways of stor
ing and retrieving information, or 
handling it in computers. We can 
design new devices that do some of the 
thinking functions of men, that will 
make education more effective and per
haps contribute substantially to reducing 
the cost of medical treatment. We can 
design new devices for more efficient 
"paper handling" in the service 
industries. 

Q. If I want to be a part of this new 
activity, how should I plan my career? 

A. First of all, recognize that the 
meeting of needs and wants of society 
with products and services is most 
important and satisfying wQrk. Today 
this activity requires not only knowl
edge of science and technology but 
also of economics, sociolog)[ and the 
best of the past as learned from the 
liberal arts. To do the engineering 
involved requires, at least for young 
men, the most varied experience possi
ble. This means working at a number 
of different jobs involving different 
science and technology and different 
products. This kind of experience for 
engineers is one of the best means of 
learning how to conceive and design 
-how to be able to meet the changing 
requirements of the times. 

For scientists, look to those new fields 
in biology, biophysics, information, and 
power generation that afford the most 
challenge in understanding the world 
in which we live. 

But above all else, the science explo
sion of the last several decades means 
that the tools you will use as an engi
neer or as a scientist and the knowledge 
involved will change during your life
time. Thus, you must be in a position 
to continue your education, either on 
your own or in courses at universities 
or in special courses sponsored by 
the company for which you work. 

Q. Does General Electric offer these 
advantages to a young scientist or 
engineer? 

A. General Electric is a large diver
sified company in which young men 
have the opportunity of working on a 
variety of problems with experienced 
people at the forefront of science and 
technology. There are a number of 
laboratories where research and ad
vanced development is and has been 
traditional. The Company offers incen
tives for graduate studies, as well as 
a number of educational programs 
with expert and experienced teachers. 
Talk to your placement officers and 
members of your faculty. I hope you 
will plan to meet our representative 
when he visits the campus. 

A recent address by Dr. Hollomon 
entitled " Engineering's Great Challenge 
- the 1960's," will be of interest to 
most Juniors, Seniors, and Graduate 
Students. It's available by add ressi ng 
your request to: Dr. J. H. Hollomon, 
Section 699-2, General Electric Com
pany, Schenectady 5, N.Y. 

GENERALf/j ELECTRIC 
All applicants will receive consideration for employment 

without regard to race, creed, color, or national origin. 
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revolution in space 
This amazing structure symbolizes the outer space theme for this year's Century 21 International Exposition in 
Seattle, Washington. Called the Space Needle, it soars 600 feet into the air on three steel legs, tapers to a slim 
waist at the 373-ft. mark, then flares out slightly to the 500-ft. level, and is crowned by a mezzanine, observation deck, 
and a 260-seat restaurant that revolves slowly (one complete revolution an hour) while patrons enjoy their meals. 

The Space Needle is a combination of sheer audacity and imagination with 3,500 tons of steel. Steel was 
chosen because it would be faster to erect, stronger per unit area, quickly available. A relatively new type of 
structural carbon steel called A36 was used because its greater strength (about 10%) permits higher design 
stresses, at the same time maintaining factors of safety, and because it could be easily welded. This is an example 
of the exciting materials and challenging projects engineers will find at United States Steel. 

Be sure to register with your Placement Director. For information about the many career opportunities at 
United States Steel, including financial analysis or sales, write U. S. Steel Personnel Division, Room 2301, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. U. S. Steel is an equal opportunity employer. 

~ United States Steel 
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THE lAJiQRLD OF TOMORROW? Today the nee.d fo.r skil.led engi-
YYI • neers and sc1ent1sts 1s great. 

Tomorrow the demand promises to be even greater. Our nation's expanding industry and the coming 

age of automation will create outstanding new opportunities for qualified individuals. Right now, for 

example, industry has openings for some 60,000 engineers, while less than 20,000 will be graduated 

from colleges this year. This scarcity of engineering talent is a challenge our nation must meet. 

Should you look to a career in engineering? By all means, if you're an above average student, profi-
cient in mathematics, imaginative, inquisitive and technically 

minded; Ask your counselor about the future engineering 

holds. Then ask us about the opportunities at Honeywell. 

We are an Equal Opportunity Employer. 
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Some say we go overboard, the lengths 
we go to in testing Ford-built cars at 
"Hurricane Road"-our wind-and
weather lab in Dearborn, Michigan. 
And for practical purposes-we do. 
You might call it "testing in depth.'' 

Ford scientists and engineers have 
devised a gigantic test tunnel that . 
creates monsoon rains and tornadic 
winds in a matter of minutes. Super 
sun lamps boost temperatures from 20 
below to 160 above zero. Fog and 
drizzle, snow and sleet-all at the twist 
of dials. Huge cylinders beneath test
car wheels imitate every kind of road: 
from flat, smooth turnpike to rutted 
mountain trail. 

Out of it all comes knowledge of how to 
build better cars-cars that are built to 
last longer, require less care, and retain 
their value better. This constant aiming 
for perfection is just one more way in 
which research and engineering are 
earning for Ford Motor Company its 
place of leadership. 

~ 
MOTOR COMPANY 

The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM 
• INDUSTRY • AND THE AGE OF SPACE 
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If it isn't fun, don't do it! 
There are those who will tell you that the world beyond the academic walls is (a) 
highly competitive, (b) full of opportunity, and (c) above all, serious business. 
Although we are keenly aware of the serious implications of the advanced propul
sion work we're doing, at UTC we take a somewhat different view. 
We believe that the right man in the right job will enjoy what he's doing. He'll find 
the competition stimulating, the challenge exciting. He'll be eager to get to work 
in the morning, simply because his work is fun . And this enthusiasm is bound to 
rub off on the paycheck, make no mistake about that. 
Now, while you're giving serious thought to your future, we invite you to check out 
the possibilities here at UTC. For more information, write Jay Waste, Dept. 11 

United Technology Corporation 
P. 0. Box 358, Sunnyvale, California U 

SUBSIDIARY OF UNITEA CRAFT CORPORATION 
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The dream lasts ... with stainless steel 

Now the new look of any dream house can be protected . . . if 

stainless steel is used in the right places. Gutters, downspouts and flashing will 
never cause ugly corrosion stains. Doors and windows won't dent, warp, stick 

or rust. And the strength of stainless steel makes possible screening so fine 
you hardly know it's there. 

Many other things stand up against the weather too -such as lawn 
furniture, barbecues and garden tools. And inside the house, stainless steel 

brings the same carefree beauty to kitchens. 

The lifetime quality of stainless steel comes from chromium -one 
of many essential alloying metals developed by Union Carbide. In the basic 

fields of metals, as well as carbons, chemicals, gases, plastics and nuclear 

energy, research by the people of Union Carbide will continue to help bring 
forth more useful products for today's living. 

MINNESOTA TECHNOLOG 

You will be interested in the 
career opportunities available 
with Union Carbide in carbons, 
chemicals, gases, metals, plas
tics, andnuclearenergy . Why not 
look over our literature in your 
placement office? For further in
formation write for Booklet VV, 
Union Carbide Corporation, 270 
Park A venue, N ew York 17, 
N ew York. (Please mention your 
career field. ) 

UNION 
CARBIDE 

... a hand 
in things to come 
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'~ing Another Song • • • 

by JOHN W. HARRIS 

Close harmony sailed closely over the heads of the 
packed audience in the college auditorium, bouncing 

off the cantilever rafters, being absorbed by the mass of 
students and pseudo-folk music lovers. The three young 
men centered in the stage spotlight bent to their task, 
one pulling resolutely on the strings of a worn bass, the 
second fingering and strumming an expensive classical 
guitar. The third folk-type stood slightly forward, his 
~g~rs flying over the strings of a banjo. All three were 
smgmg. 

"So we'll sing another song 
and then we'll move along, 

Far away my gal ... " 
All three smiled as they sang. A difficult feat in the 

light of modern harmony. Somewhere up and behind 
the audience of enthusiastic listeners, a stage hand 
switched colored filters in the spotlight, flooding the 
button-down trio with a faint purple light. The effect 
emphasized the white vertical stripes on their ivy league, 
short-sleeved shirts giving the onlookers the impression 
of looking through the individual singers rather than at 
them. They leaned forward, stepping together to form a 
close-knit trio, repeating the chorus again. · 

" ... and then we'll move along ... " 
Their heads were thrown back, voices reaching a cli

max, hands increasing the tempo over their stringed 
instruments. 

" ... far away my gal ... " 
The audience began to applaud, scattered at first but 

gathering strength as the outlying precincts in the far 
balcony joined in. 

" ... for we're headin' for the hills!" 
Again the chorus was repeated, reinforced by the sweat 
on the brows of the trio. The audience, like a rejected 
female, became frenzied in their applause, knowing full 
well that this was the last encore of the night. The final 
chords of the song swelled into the auditorium and were 
drowned in the sea of noise. Taking one step back as they 
were practiced, the three young men bowed slightly, 
acknowledging the acclaim as it fell upon them. They 
continued to do so until the applause had reached its 
peak and tapered off. Waving in finality, they trotted 
into the wings with fixed smiles. 
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The Klansmen had made the grade and another $1800! 
Petey Warner, their rotund manager, met them in 

the wings slapping each on the back. "Way to go men! 
We're on our way! What'y'say!" All his spoken sentences 
ended in exclamation marks. The three grinned at him 
in a way somewhat akin to hero worship. He controlled 
their money. 

"It felt good tonight, Petey. It really did." Bud Davis 
leaned his banjo against the wall of the dressing room. 
"I felt like I was really givin' out tonight." 

Ronny Gudboy began to loosen his bass strings. "Me 
too. Boy, did'ya see the looks on their faces when we 
sung the dirty words to "Lonesome Traveller?" They 
really liked it!" 

"No sweat, men. They loved us." Petey always worked 
himself into the "us" though he was never on stage. 
"Billy, what's'a'matter with you lately?" His face be
came grave as he turned to face the guitar player sitting 
in the corner chair, still plucking at his guitar strings as 
he wiped a rag lovingly over the highly-polished surface. 

"Aw, Petey. You know what I think. People shouldn't 
clap like Hell. It's not right. If you like good music, you 
should stand up and applaud and yell 'Bravo'. An' be
sides- I don't like these shirts. An' these pants. I can't 
bend over. An' how about ... " 

The manager broke into his statements. "It's what 
they want, Boy! You were a nothing 'til I pulled you out 
of that coffee house and dressed you like the people 
want." He gestured at the slim trousers and the white 
and red striped shirt the unhappy guitar player wore. 
"And it's time for a haircut again. Why can't you get 
one without me telling you?" 

Billy said nothing but began to climb out of his 
pants. Petey looked perturbed. " ... an' why can't you 
wait until we get back to the hotel to get into those 
rags?" He pointed disgustedly at the worn levis and 
black sweater thrown over the chair back. 

The guitarist resolutely unbuttoned his shirt, looking 
as if he were a candy cane about to lose its sug,ar coat
ing. "I don't like 'em Petey. They ain't what I wear. I 
don't feel natural in 'em." 

"Man, they don't want you natural," said the manager 
gesturing towards the noisy autograph seekers clamor
ing at the closed dressing room door. "They want you 
collegiate! They want you like them! They want ... " 
Billy put his guitar in the leather case, a worn, black 
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beret on his head and started for the door. "I'll see you 
back at the hotel Iater." 

"Hey man, where'ya goin'?" Ronny Gudboy, boy 
bassist followed him across the room. "C'mon boy, stick 
around for the fun." He put his hand on the doorknob. 
"Man, there's nothin' like signin' autographs for these 
cute college chicks." The noise outside the door throbbed 
steadily in their ears. Ronny grinned in anticipation, his 
ego riding high on his shoulders. 

Bud Davis put his fatherly arm (he was two years 
older than the other two) around Billy's shoulders. 
"What'd'ya say, Billy Boy? Let's sign a few names." He 
licked his lips in anticipation. He'd never been the focus 
of attention before he failed out of college and bought 
the banjo from one of his fraternity brothers. 

Bill thrust the beret over his left ear and paced to the 
back of the room. "You guys go out. I ain't signing no 
more. I got better things to do." He slumped in the 
chair, cradling the guitar case in his arms. 

Bud shrugged and opened the door. "OK, have it 
your way. Me, I'm go in' to . . . " His words were 
drowned out as shouts and screams poured through the 
opening door. Billy watched, his face drawn up in a 
frown, as the three remaining members of the group 
waded into the throng of autograph seekers. 

It wasn't hard to find. Every campus has one some
where within a mile of the ivy-lined walks and neat 
hedges of the main complex. Billy shifted his guitar case 
under his arm and opened the door to the "Rotten 
Turnip." As coffee houses went, it looked like the real 
thing. The tables were small, cluttered; the stools high 
and shaky. Here and there, bearded patrons of the arts 
leaned heavily upon them for support. Warm cider smells 
and bad coffee filled the air. Billy's heart felt lighter as 
he shuffled to the back of the dingy room and slid onto a 
stool in the back corner. It was good to be home- sort 
of. 

In one corner of the room, two bearded collegians 
watched a young girl with rather straight hair and a 
loose-fitting sweater as she plucked out discordant notes 
on a classical guitar. Neither one of her audience made 
any indication of approval or disapproval. Billy listened 
for perhaps fifteen minutes as she sang one sad song 
upon another, telling her tale of woe and sadness to 
whomever would listen. 

After a bit, Billy opened his case and drew out his 
guitar. If anyone noticed him, they paid little heed. 
Listening for a moment, he tuned his instrument to hers 

• • • 
MINNESOTA TECHNOLOG 

and softly strummed along as she picked her way 
through another particularly sad selection. He began to 
hum softly picking up the tempo, bringing the girl with 
him as he did. Soon, he took control, softly mouthing 
the verses between choruses. Eyes began to turn his 
way. Laying his head back, he sang to the ceiling of 
love, hate, brotherhood and war. When he was done, 
all eyes dropped again to the grimy coffee cups and the 
low mumbling again dominated the atmosphere. 

Leaving her guitar behind, the girl climbed off her 
stool and onto the one across the table from Billy. "Man, 
you're about it! I mean, really, IT!" Her eyes remained 
noncommittal and he knew not which to believe. "You 
sing those notes like you wrote them," she added. 

Billy's eyes smiled at the straight hair and her words. 
"Thank you very much, but, like, I ain't sure if I really 
mean what I sing." 

She leaned forward and patted his arm. "Man, you're 
profound. W_here'd you get all those songs?" Her inter-
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est held in his gaze as he removed the beret from his head. 
"I come from San Francisco," he ~aid, "used to sing a 

lot in a little place called the 'Wise Apple' before I 
moved out." It was comforting to talk to someone who 
cared about him and not his guitar playing. 

"Oh, Man! that's the place to be. San Fran. I miss it 
and I've never been there," she said "I've always ... " 
and the conversation continued far into the night, each 
drinking his or her cider and sharing thoughts he could 
never share with Petey, Bud or Ronny, sharing new 
songs each knew. 

Spotlights played over the trio, splashing their vertical 
striped shirts with off-shades of color, illuminating them 
as a small island in an ocean of faces. Their mu-sic and 
song poured over the audience in a flood of harmony, 
banjo pluckings and guitar chords backed with close, 
commercial voices. 

Their finale reached its peak: 
"So we'll sing another song and then 

we'll move along, 
Far away my gal. ... " 

... and then faded in wild applause and shouts of 
"More!" The Klansmen had $1800 more in their joint 
account. · 

After the shouting, Petey slapped Billy on the back 
and chewed his worn cigar with gusto. "Now you're 
playin' it the right way! What's come over you? You 
were great!" 

The guitarist smiled sadly at his fat manager and 
shrugged his shoulders. "I met a girl last night an' ... " 

Bud shifted his banjo to his left hand and pumped 
Billy's with his right. "Way to go, Fella!" Billy pulled his 
hand away. "Hey, now wait a minute! We just talked!" 
Billy was adamant on the point. 

Petey smiled knowingly. "Talk 'til 4:00 in the morn
ing. Yeah, I've heard that before. Used to try it myself, 
sometime." He disappeared for a moment in recollection 

of his younger days. "But see here, Billy; I don't want 
you in no trouble over a broad an' ... " 

Billy smiled again. "We never did ,anything but sing 
and talk. Then she took me to her home." Ronny leaned 
on his bass. "You never called it a house before. It's 
always been a pad. How come the change?" 

Billy smiled sadly. "No, her's was a house. She had 
everything. Straight hair, loose sweater, black stock
ings ... " 

"A beatnik, again, huh?" Bud cut in with his sly smile. 
"Naw, she wasn't!" Billy defended himself. " I thought 

she really had it. She could sing and play the box, she 
could talk hip. Then she asked me up to her 'pad.' She 
called her chauffeur. Her daddy's a hipster in business. 
Well, we rode to her house (he emphasized the word), 
and you should have seen it! Huge! Deep rugs, stereo 
in the walls, records, . .. " Here his voice grew sad. 

"She showed me her collection of record3." For a min
ute he seemed to drift away from the others as he 
breathed deeply. "She showed me her records. They 
were . . ." He paused again before continung. "They 
were all like the ones we . . . we've made." He sighed. 
"She said that's where all the hipsters got their stuff 
they sung at the coffee house. They just slowed it down 
because they couldn't play their guitars that fast.'' For 
a minute, his face appeared to crack but he regained 
himself and forced a smile. "They copy us," he con
cluded, "we copy them. It's a vicious circle." He slumped 
into a chair. 

Petey smiled sympathetically. "That's the way life is, 
Boy. You all gotta learn sometime that there's only one 
thing anyone wants. That's what someone else has got." 
He chewed his cigar thoughtfully for a moment, relish
ing the previous words of philosophy and self-wisdom. 
"Welcome back, Billy. You'll heal.'' He drew several 
pens from his pocket and passed them out. "Ready to go, 
men? They're waitin' for our John Hancocks again.'' He 
smiled and placed his hand on the doorknob prior to 
facing the crowd on the other side of the partition. [] 

WHOLESALE DISTRIBUTORS OF ELECTRONIC COMPONENTS 
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GENERAL ELECTRIC 

• TUBES 

• SEMI CONDUCTORS 

• PANEL METERS 

• 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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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 manufac
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 divisions and subsidiaries: AIResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupply-Aero Engineering 

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited 

AiResearch Aviation Service • Garrett InternationalS. A. • Garrett (Japan) Limited 
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Marcia 

Morse 

Photos by James Kinetz 

Here she is! We know you have been clawing fran
tically through the magazine trying to find the pin-up, 
and we hope you agree with us that Marcia Morse is a 
bright spot in this otherwise shameful issue. 

19-year-old Marcia graduated from St. Louis Park 
High in 1960, and is now a Humanities major at the 
U. of M. You probably recognize her as Miss Down
town Minneapolis since she has served as official hostess 
for ·luncheons, building dedications, and various social 
and business functions for the past year. 

As you can se~ from the photo, she is well-versed in 
marksmanship, and has a 60-foot pistol range at home, 
so we kept a good 75 feet away. 

Marcia is 5 feet 5% inches tall, and is a trim 115 lbs. 
Did we- forget something? Oh yes, they're 34-20-34. 
Among her hobbies are water skiing, swimming, danc
ing, goodminton (Nothing bad about this girl) and, of 
course, dating. So grab your scissors, kids, but be sure 
to read the rest of the mag before you cut it up. 
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The pretty young bride snuggled in the bed. With a 
smile she said to her new husband: "Darling, it just 
doesn't seem possible that we're married at last." 

There was no answer, and so a few minutes later she 
smiled at the groom again. "Darling, I can hardly be
lieve that we're really married." 

There was still no answer. The time dragged by. The 
bride turned and squirmed in her bed. Restlessly, she 
spoke again: "Oh, honey, I just can't believe that we are 
finally married." 

At last there was a word from the groom, who mut
tered between his teeth: "If I can get this damn shoelace 
untied, you will!" 

• • • 
Scene two: 

Young bride to husband on wedding night: "Darling, 
why don't you get undressed and come to bed?" 

Husband: "Oh, no! My mother told me this would be 
the greatest night of my life, and I don't want to miss a 
minute of it!" 

• • • 
Scene three: 

Young bride to husband on wedding night: "Darling, 
it's bedtime. Why are you putting on your hat and coat?" 

MINNESOTA CO-OP JR 

FOR THE TECHNICAL BOOKS 

NO-ONE ELSE HAS. 

TEXT, REFERENCE, SUPPLIES 
WE SPECIAL ORDER ANY 

BOOKS OR SUPPLIES NOT IN STOCK 

MINNESOTA CO-OP ~ 
612 Washington Ave. S. E. 

Minneapolis 14, Minn. 
FE 9-6323 
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Husband: 'Well, my mother said I ought to be going 
to town right about now, so that's where I'm going!" 

• • • 
Final act: 

Scene: Newlyweds' bedroom. Time: Morning after the 
night before. 

Bride: "Why are you getting up so early? Come back 
to bed and rest awhile." 

Groom: "No, I think I'll get up and rest awhile." 

• • • 
Epilogue: 

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

Mount Clemens Federal S~vings and Loan Aasn., Mount Clemens, Mich. 
Architect: Mea the, Keasler and AssoC. Inc., Groase 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 ASSO.CIATION 
1490 N'west'n Bk. Bldg., Minneapolis 2, Minn. 

A national organization to improve and extend the uses of concrete 
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Adults Only! 
This is one of the few campuses 

that still prefers having your goose 
cooked to having your cook goosed. 

• • • 
"Bang!" 
"Check 'em, girls." 

• • • 
"Will you marry me, darling?" 
"No, but I'll always admire your 

good taste." 

• • • 
Pedro (a braggart): "Pancho, I 

theenk I weel sheep 50 bools to the 
bool fight in Mexico City." 

Pancho (who hears all, sees all, and 
says little) doesn't bother to reply. 

Pedro: "Pancho, I theenk I weel 
sheep 100 bools to the beeg bool fight 
in Mexico City!" 

Pancho still re·mains quiet. 
Pedro (hitting the bench with his 

fist in anger): "Pancho, I theenk I 
weel sheep 200 bools to the beeg fight 
in Mexico City. What you theenk of 
that?" 

Pancho: "I theenk you are one- beeg 
bool sheeper." 

Scotty's birthday was drawing near 
and in a fit of extravagance his mother 
bought 5 yards of woolen plaid with 
which to make him his first kilt. She 
soon regretted her profligacy, how
ever, and used only 3 yards of the 
plaid in making the kilt. 

When Scotty's birthday came, he 
was delighted with it and his mother 
showed him how she managed to save 
2 yards of the material as an object 
lesson in thrift. 

Scotty was anxious to show the kilt 
to Racine, his girl friend, but on his 
way to her house, he stopped off to 
go swimming with the boys. When he 
dressed again, he put on his coat but, 
not being used to the kilt, he forgot 
to put it on. 

He hurried on to Racine's house 
and rang the bell. When she opened 
the door, he threw open the coat and 
said, "Look what I've got, Racine, 
and there's 2 more yards of it at 
home!" 

• • • 
An elderly man approached a small 

boy and asked: "Tell me, young man, 
do you have a fairy godfather?" 

"No,'' replied the little boy, 'but I 
have an uncle we're all a little sus
picious of." 

Spring fashion note from Paris: 
They are wearing the same thing in 
brassieres this year. 

• • • 
"Mr. Jones, I'm afraid your son is 

spoiled." 
"He is not, Mr. Smith, and I resent 

your saying such a thing." 
'Well, have it your own way, but 

come and see what the steam roller 
did to him." 

• • • 
Lulu's boy friend gave her a bicycle 

-now she peddles it all over town. 

• • • 
Let us have a toast to our wives and 

sweethearts: "May they never meet." 

• • • 
A group of student nurses was 

creeping back to the hospital one 
night, and at the gate they met three 
internes. 

"Shh, yourself," said one of the 
nurses. 'We've been out after hours." 

"Shh, yourself," said the internes. 
'We're going out after ours." 

• • • 
Mary has a little car 
She drives it very brisk. 
Isn't she a foolish girl 
Her little 0

• 

DROP IN AND 
HAVE A BALL 

JOB INTERVIEWEES! 

CHARGE YOUR PLANE TICKETS AT 
AMERICANS ABROAD, INC. 

AT THE 

l4 

STADIUM CAFE 
732 WASHINGTON 

AVE_,. S.E. 

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 up 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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NOT ONLY 
BUILDINGS 
ARE GOING 
UPAT 3M! 

3M is a company of young ideas and 
young products. Almost 50% of its 
record sales now come from products 
created after 1950! This fantastic 
growth-a national success story
is based on 3M's traditional empha
sis on research and engineering. 

The opportunityto use their knowl
edge and drive helps young tech
nical people move up with 3M. 
This opportunity can be yours too 
if you have talent and ambition! 

Challenging assignments are 
everywhere at 3M. We manufac
ture more than 27,000 items
everything from Video Tape to 
Nuclear Fuel elements-Copy
ing Machines to Epoxy Resins! 
Research and development 
work is racing ahead in pro
grams allied with electronics, 
physics, chemistry, atomic en
ergy, ceramics, adhesives and 
many other fields. 

3M is on the way up. Are 
you? If interested in launch
ingyourcareer in the right di
rection, see your placement 
officer or write: John De 
Pauw, 3M Company, St. 
Paul 1, Minnesota. 

The Company's Re
search Center now in
cludes this new 14 story 
Administration Build
ing, located near many 
scenic residential areas 
in "the land-of-lakes"_ 

MINNESOTA TECHNOLOG 
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CAN YOU MAKE 
DECISIO 5? 
r 
I 
I 
I 
I 
I 
I 
I 
L 

---------------
You are manager of engineering in an industrial 
organization. You have six engineering groups re
porting to you. One of these groups is concerned 
with development work and has been supervised by 
a competent, imaginative engineer, Smith, for a 
number of years. This man's value is high, but lies 
primarily in his engineering abilities since he is 
just an adequate administrator. A second, much 
larger group, is concerned with application engi
neering. This group is supervised by a younger en
gineer, Jones, who has good administrative abilities 
but is just an average "technical" man. It has been 
decided that your work effectiveness can be im
proved by merging these two groups into one group. 
Smith is the son of a principal stockholder of the 
company. How would you handle this merger and 
the personnel involved?* 

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

, 
I 
I 
I 
I 
I 
I 
I 

_J 

At Wisconsin Electric Power Company engineers play prominent roles in management 
as well as in technical fields. We maintain a policy of promotion from within. This 
assures that your talents and efforts will be rewarded by increasingly challenging work. 
We also will help encourage and develop your ability to take on supervisory responsi
bilities. 

Our executives are recognized as leaders in their respective fields. All are prod
ucts of our regular promotional system. The opportunity to work with and learn from 
such men is probably the most important of all the long term advantages of employ
ment with us. Salary growth is based on personal merit - lets you progress accord
ing to your own abilities. 

~------------------~-----------------------------------------------~ 

* 
We don't plan to tell you how to run your company. This decision 

is up to you. But this kind of problem can come up in any company 

and you might be elected to solve it. If you would like more informa

tion about our engineering opportunities write to D. C. Cowie, Employ

ment and Placement Division, 231 W. Michigan St., Milwaukee 1, Wis. 

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

WISCONSIN 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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WEATHER 

"It rained all night 
The day I left, 
The weather was so dry, 
The sun so hot 

World's Largest Wastepaper I froze to death, 
John Shaver don't you cry." 

Volume 1 Minneapolis, Minn., Wednesday, April 11, 1962 Number 1 

Air Force ROTC launches Surprise AHack on Army Head
quarters at Comstock Hall. 

U of M ROTC Units Hold 
Campus War Games 

ROTC has set April 27th as a ten
tative date for their campus war 
games. This joyous tradition has 
finally been reinstated by the De
partment of the Army because "it 
makes the boys feel like real 
soldiers." 

The entire regiment is given live 
50 caliber ammunition for their M-1 
rifles, and is sent out on campus to 
kill or capture imaginary foes such 
as the Dean of Students or the Pres
ident of the YAF. The squad total
ling the highest number of points at 
the end of the day is declared Honor 
Squad. Each squad member is 
awarded the Purple Shaft, and the 
squad leader is promoted to the 
honorary rank of Lance Corporal. 

The ROTC department, in general, 
feels that the entire ceremony is 
entirely ceremonious. Cadet Colonel 
Emery Paper had some abrasive re
marks on the program, however. "I 
feel that training in antipersonnel 
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warfare is not enough. Here we have 
all these nice bazookas and howitz{.rS 
going to waste. We can't use them 
around Washington Avenue or Lower 
Church Street because it is a hos
pital zone." When asked what the 
reaction of the corps was to the war 
games, Colonel Paper replied: '"I'm 
sure they'll get a big bang out of it!" 

NOTICE 
To: Etaoin Shrdlu, Cub re
porter. 
From: John Slaver, Editor. 

Check out following report 
from UPI and AP: The UMRA 
today called JFK an SOB, so 
the YDFL VIP'S got PO'd and 
sent an SOS to the SAB who 
called the ROTC down to CMU 
in their BVD's. It looks PU and 
NG, but it's no BS, so get on it 
PDQ, OK? 

MSA Left 
Holding Bag 

MSA eonvened for the first time in three months yesterday. First order 
of business was a roll call. The president found that the two people attend
ing did not constitute a quorum, so the meeting was recessed for lunch. 
Members went to the Studium Cafe, where they had a barf with mushroom 
pizza and two bottles of root beer. 

Returning to the meeting room, they took another roll call , finding that 
they still had the same number of people. A vote was taken to change the 
quorum to three, and was unanimously cast. The third floor custodian was 

called in to moderate the discussion. 

Parking 
Problems 
Alleviated 

It has just been released by one 
of the many unknown departments 
at the University that five under
graduates have solved the problem 
of crowded classrooms and parking 
lots. 

Charles Smeiling, Dave Holler, Pe
ter Mundson, Denny Barts, and 
Bob Vulgerson who represent the 
fields of civil engineering, physics, 
mechanical engineering, chemistry, 
and child care have been working 
on the problem constantly for two 
years. 

The solution involves a section of 
the east bound lane of the Washing
ton A venue bridge that will period
ically disappear. 

The results can be easily imagined. 
Four cars and their occupants will 
immediately be dumped into the 
river. The next two cars naturally 
will be reluctant to drive off the 
bridge, but the many hoggish incon
siderate drivers behind them will 
solve the problem. After pushing 
others into the river, they, in turn, 
will be pushed off. 

In a short interview with these five 
ambitious and brilliant men such 
terms as "second moment", "critical 
mass", "pinching effect", and "second 
antiderivative" were mentioned but 
no relevant details were learned 
about the apparatus or its operation. 

The boys, however, feel this device 
is somewhat discriminatory and are 
now working out methods for elim
inating traffic and students coming 

First order of business was a roll 
call. The president called the Food 
Service and called for a bag of rolls. 
This clever circumvention of the lib
eral filibuster shows the quick think
ing of the organization. 

A motion was taken for a roll call. 
It was seconded by the custodian. A 
debate was held as to whether this 
was constitutional. It was decided 
that a quorum must be present in 
order to vote on the measure, so a 
roll call was taken. 

A motion to adjourn was enter
tained by the table, and the decision 
was made that a vote should be 
taken to decide whether a quorum 
was present. The vote was unani
mous, so a roll call was taken. The 
vote to adjourn was unanimously 
passed, and the members were dis
missed. 

The president termed the meeting 
"an example of the orderliness 
wrought about by a knowledge of 
Parliamentary procedure." Next 
meeting will be held when it is deem
ed expedient by a quorum, as deter
mined by tomorrow's roll call. 

God Bless The Minnesota Daily 

to the campus from all directions. 
They have been considering asking 

Minneapolis and St. Paul to leave 
the city streets in their present eon
clition. They feel this would wreck 
more cars than anything they could 
think up. 
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EDITORIAL PAGE WEDNESDAY, APRIL 11, 1962 

All the Way Termed OK 
I have been reading the real newspapers recently, and it looks to me like 

these here guys Castro and Khrushchev are up to no good. I hate to make 
this editorial sound acid, but I think it's time you knew the truth. I think 
they're BAD GUYS! 

First of all, this Castro guy has said all kinds of nasty things about JFK, 
who we all know is a good guy. Anybody who says bad things about good 
guys is a bad guy, unless the good guy isn't really a good guy but is a bad 
guy and has said all kinds of bad things about a bad guy who is really a 
good guy. 

We once thought that Castro was a good guy, when he overthrew Batista, 
who was a bad guy. But later on, Castro told us he was really a bad guy, 
but had pretended he was a good guy so he could fake out the good guys 
and be president or whatever the importantest man in Cuba is called. I think. 
So anyway, now that you see he is really a bad guy you can all be real mean 
to him. I figure if we don't smoke cigars or use sugar or drink rum and stuff, 
he will be sad and maybe he'll be sorry he is a bad guy. 

This Khrushchev guy is also mean because he also says lots of bad things 
about JFK and he says nice things about Castro who is really a bad guy but 
who Khrushchev thinks is a good guy. This means that Khrushchev is really 
a bad guy. We know Khrushchev is a bad guy because he is a Columnist. 

All Columnists are bad guys, unless they are really good guys in disguise, 
like Herb Philbrick, who just pretend they are bad guys so that the really 
bad guys will think they're good bad guys and will let them do all kinds of 
bad things except that they always get arrested. I learned this from watching 
television, which is really not a wasteland if you don't let your mind get 
warped and cheer for the guys in the black hats instead of the guys in the 
white hats which is when they take you away. 

Anyway, I think we should realize that some people are bad guys and we 
should realize that. I hope you don't like these guys because you will prob
ably be called a bad guy by the John Birch Society who pretend to be good 
guys but are really bad guys because they are too good. So I hope I have 
opened your eyes to the menace of Columnism and I hope you all stay good 
guys because then I won't have to write an acid editorial about how bad you 
really are. So there. 

the tiny voice 
Many years ago at 

The battle of Waterloo 
A now famous man took 

A great chance 
But as you so well 

Now know 
He eventually even lost 

His pants. 

There is now another 
General in France 

Who also is slowly 
Loosing his pants 

He in many a battle 
Was number one 

But this can't last. 

Two Scoops 
The wires of Grape Press jangled 

this morning and the following bulle
tin came across the ticker: 'Maine 
sunk in Havana harbor. President 
McKinley in lather. Expeds to make 
announcement as soon as he finishes 
shaving.' 

Frankly, we don't know what to 
make of all this. Perhaps it's a scoop. 

Nudists have just announced from 
their rest and sunshine camp at Sun
burn, Connecticut, that Bushrod 
Barefanny is their choice for Presi
dent of the United States. 

18 

Running on a back-to-nature plat
form (in bare feet), Mr. Barefanny 
states that he has nothing to hide 
and nowhere to hide it. 

His platform calls for more in
formality in government and the 
bare essentials in foreign policy. 
Sporting a beautiful tan and little 
else as he stepped aboard his cam
paign train, Mr. Barefanny exhorted 
all his followers to work for a nudist 
victory in November of '64 and call
ed upon the other candidates in the 
race to bare themselves before the 
public as he is doing. 

Another Stall! ... 
To the Editor: 

We, the janitors, have a suggestion 
for a tuition cut. We suggest that 
you install a Daily Box inside each 
of the stalls in the campus lavatories, 
thus saving hundreds of dollars. 

Help! ••• 
To the Editor: 

Johnny Mop 
Janitor 

The thought content of your edi
torials is most difficult to grasp due 
to the superfluous usage of lengthy 
wording and esoteric vocabulary. I 
shall be forced to discontinue read
ing your editorials unless you find it 
possible to subdue your penchant 
for erudite verbiage. 

Dear Norman: 

Norman Orbeast 
SLA junior 

You can't fool me. I know a pen
chant is something what you waves 
at a football game. 

Ed. 

Why Not? ... 
To the Editor: 

In regard to your recent drive for 
free love: 

1. Who is giving it away? 
~. Where do I get it? 
3. Why are they so eager to get 

rid of it? 

Dear Fresh: 

Fresh Mann 
Freshn.an 

1. Response was so good we are 
no longer giving it away. It costs. 

2. That all depends on where you 
want it. 

3. Why are you so eager to get it? 

Oh, Let's! ••• 
To the Editor: 

Ed. 

Why don't you go soak your head? 

Dear X: 
Glub. 

Xanthrope Maelstrom 
Graduate Student 

Ed. 

Pinochio 
Oversexed 
As Minnesota Doily movie reviewer, I am the only guy on campus who 

gets paid for going to movies. I know many people who would like to have 
this job, namely the Board of Regents. 

Last night, Cynthia and I (she's my assistant movie reviewer) went to 
see Walt Disney's Pinochio, a highly intellectual acetate now showing at the 
Cacophony theater. I often attend the showings at the Cacophony, because 
my brother is the usher and he sneaks me in free. He makes Cynthia remain 
with him in the balcony as security, however. 

Pinochio starts out with a depraved toymaker who sufiers from delusions 
of grandeur. H e thinks he can create life, so he whomps up a puppet out of 
pine. The film takes on a sex aspect then, as a good fairy enters. She 
changes the puppet into a boy, which is a ring-a-ding fake-out for the old 
toymaker. 

E. G. Billionson is resplendent in his role as Monstro, the whale. He 
swallows Pinochio, but later releases him due to ulcer trouble. 

The movie, of course, has a double entendre. The puppet represents 
Miklos, the god of firewater. Monstro represents the average college student 
who consumes great quantities of Miklos. This is, of course, above the com
prehension of even the average adult viewer, so this movie is not recom
mended for children. There is frequent violence, such as when the toymaker's 
pet goldfish is eaten by his pet kitten. His pet kitten is in tum bitten by his 
pet dog. His pet dog in then kicked in the ribs by his pet girl. Altogether 
there is too much petting. 

I left the movie with a new insight on life, but mainly, with another check 
from the Doily for services rendered. I like my job, but there are always 
openings for girls in the position of assistant movie reviewer. 

Menace Badly 
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"I guess you win, Ben!" 

Ozzie ancl Chariot 
The varsity Chariot Racing team 

held their first meet of the season 
yesterday, with a 6 point loss to 
Ohio State. Gopher star driver, 
Sandy Messala, was in excellent 
form and good spirits as he enter
tained the team by driving his 
saber-wheeled cart through the line 
of spectators. Their morale boosted, 
the team went on to lose miserably 
when their prize chariot, the Big 

Wheel, was left standing at the 
post. 

Coach Van Broccoli remarked 
after the game: "It was an unfair 
race. The carts were evenly 
matched, but they cheated by using 
horses. I'm going to bitch to the 
National Nero League about this." 
We wish the team continued success 
if they ever have any to start with. 

rrHonest" Carr 
Used John Dealer 

Come In and Deal Now 

• • • 
Custom Fittings 

• • • 
Phenomenal Bargains 

• • • 
See Jim the Custodian 
(Janitor?) In Ford Hall 
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Spotch's Rot 
by Jacque Strapp 

Doily Sports Editor 

Now that my colleagues have cried and died over the athletic situation, 
I propose the following as a solution to end all the covering-up, under
handedness and behind-the-scenes-maneuvering associated with the athletic 
picture. 

First of all, the University should establish a new athletic department 
which would be officially dedicated (as is the present athletic department, 
after all) to producing professional athletes. This would eliminate any 
bickering over the professionalism question. 

Secondly, a committee of Monday Morning Quarterbacks of the State 
of Minnesota should be set up to control the new athletic department. These 
gentlemen, trained through seasons of poor coaches, losing teams, letter-to
the-editor writing and midnight beer can harrassment of a "crummy football 
coach from the South," would have the power to hire and fire coaches and 
bothersome University Presidents at will. After all , the Athletic Department 
would be dedicated to win at any cost. This dedication would obviously 
el iminate fixing and throwing of all games. 

Thirdly, in order to maintain top caliber material, a Recruiting Committee 
Club (RC Club) should be setup with the power to out-bid all competition 
for a body. And in order to do away with any dissention over the "free 
ride," all scholars entering the Athletic School will be given free ride scholar
ships. The RC Club could make arrangements with such entertainment spots 
as the Key Club, South of the Border and Freddie's to provide "visiting" 
athletes with fun, games and dates. Finally, in order to finance the Athletic 
School, a Finance Committee could be set up. Slush funds, like Sonny 
Grandelius had at Colorado, could be set up along with a parimutuel 
betting syndicate. This committee would completely eliminate all controversy 
over monetary functioning of the athletic department. I feel that such an 
athletic setup would eliminate any and all questions pertaining to amateur 
status, athletic committees, recruiting and financing. Who knows? With a 
little luck it may even eliminate everything at the University except athletics. 

Bull and Tull 
THE NEW MEN'S 

TOILET PAPER 

* COMES IN A FLIP TOP BOX . 

* HAS A CORN COB IN THE MIDDLE FOR THE LAST MAN. 

* LETS YOU KNOW THE JOB IS BEING DONE . 

* NOT GLOSSY OR SOFT BUT VERY SCRATCHY LIKE SEARS AND 
ROEBUCK CATALOGS USED ON OCCASIONS YOU REMEMBER WELL 

19 



What's Doing 
Department of Chemistry Semi

nar: "Making Ethyl." Professor 
George Tuoekam, 11:00 P.M. in 
17B Chemistry. 

ROTC department. Film on the 
32.48 mm. Field Piece, 1937 
M-lAl. Sponsored by the Fred 
Zoomer Squadron and the Scabby 
Blade Society. Room 412 Armory, 
7:30P.M. 

U of M Debate Society. Rehear
sal, 3:00, Room 201 TNCBLVHb. 

YAF conclave with lecture: "Are 
We for Real?" by President J. 
Creenapple. Pillsbury Hall Tower, 
Rm. 1346. 

Intramural Frisbee Match
Room 50Ph, 10:30 A.M. 

Paper Sale, Room lOB Murphy 
Hall. Anytime. 

Riot. Help throw rocks at the 
Technolog Office. We supply rocks. 
11:30 P.M. Sponsored by Minne
sota Daily. 

GREEKS 

Sigma Alpha Beta sponsored 
seminar: "Keeping student activi
ties on the up & up." Speaker: 
Miss Ella Vator. 1:00 A.M. at 
house. 

Sigma Omicron Beta is holding 
a wake with the Theta Sigma 
Sorority at the SOB house. 

Kappa Kappa Kappa sorority 
pledging party. All applicants will 
be considered regardless of race, 
creed or color. KKK house -12:00 
P.M. 

Mu Epsilon Nu Fraternity mixer 
with Beta Epsilon Delta Sorority. 
7:30-11:00 at the MEN house and 
11:15-4:30 at the BED house. 

Announcement: Four frat. Blow
out at the Big 9 tonight. All DDT's, 
MA's, Tappa Kegg's, and Eta Pi's 
invited. Bring your own Babes. 
Starts at 11:11. 

Alpha Pi Epsilon conclave with 
lecture: "A Barfing Dog Never 
Bites" by Hester F. Jester. Public 
invited to the APE house on Mon
key Island at Homo Zoo. Bring re
freshments - 8:48¥4. 

Sigma Epsilon Chi Fraternity 
rushing party. Bring your own en
tertainment to uphold our great 
tradition. Party at SEX house -
TSMa 2:17 A.M. 

Alpha Alpha announces its week
ly beer blast that will be held at 
the AA house starting at 7:30-
BYOB. 

Beta Sigma chapter of I Felta 
Thigh is holding its Quarterly pre
mid-quarter party tonight in the 
chapter house at 17th & Chicago 
Ave. 

No Sweat 
The Newest Deodorant 

for Men, Women and Others 
No Sweat clogs all pores 

perspiration can't get throuch 
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ARE YOU SMOKING MORE NOW 

All the boys on the DAILY 
smoke Grim Reefers. 

BUT ENJOYING IT LESS 

, , , because of all those cancer 
scares you've been reading 
about? Then we suggest you 
give up reading. We also sug
ge.st you change to GRIM REEF
ERS. Now you no longer need 
to worry about lung cancer ••• 
you know damn well you're 
going to get it, so you can 
enjoy GRIM REEFERS to the very 
end. GRIM REEFERS- the first 
cigareHe to cool you without 
menthol. Remember: 

GRIM REEFERS TAKE 
THE WORRY OUT OF 
SMOKING. THEY LO 
YOU REST IN PEACE. 

1NANT ADS 
HELP WANTED 

FEMALE National organization needs 
local young women to work spare eve
ning hours. Must be shapely. Good 
pay, and in position to meet many 
interesting men. Apply at hotel Dike
men after 6 p.m. Ask for Craig, the 
bell boy. 
MALE Husky, open minded man 
wanted as model for men's briefs, 
shorts, T -shirts and sweat socks. Plenty 
of chances for advancement. Ask for 
Leslie at FR 4-3637. 
EITHER Help needed for protection 
from superior foes. Volunteer at Green 
Hall at least one week before E-Day. 
MALE - Bustboy for sorority. Apply 
at Delta Delta Tau, anytime after 
9 p.m. 
MALE - Shovel snow to clear way 
for early river banking. Apply Student 
Occupation Bureau. 

SERVICES 
MALE ESCORTS Call Territorial 
Hall, anytime. 
FEMALE ESCORTS Call Comstock 
Hall, anytime. 
SUGGESTION Why doesn't Terri
torial Hall get together with Comstock 
Hall and see how they make out? 
ARE YOU AFRAID of the dark for 
no reason at all? I give you a reason. 
Call me. 
DO YOU PICK your nose? Pick me a 
winner. Fred the bookie, basement, 
Folwell Hall. 
DO YOU WET your bed? Shame on 
you, and at your age, too. Send one 
dollar to: 
FURD 
Room 31 EE. 
University of Minnesota 

RIDERS WANTED 
TWENTY -ONE year old male desires 
one or two co...,ds to ride to school 
with him in morning and return any
time after nine p.m. if at all. Has 
plenty of money so will arrange other 
forms of reimbursement. 

RIDER WANTED on tuition increase 
bill declaring it unconstitutional. 

ORCHESTRAS 
NORMAN NASAL and his Nine Nasty 
Nosepickers. Ragtime. 
HARRY BINDER and his Rubber 
Band. Formerly with Lawrence Belch 
but now starting his own wunnerful 
career. 
JOE BANANA and his Bunch with 
music to apeel. Good music - as well 
as that liked by most students. 
THE NEW SOUND! Man, dig our 
crazy new sound! Cootie Latrine and 
his commode combo, featuring Bilbo 
Hoppe on the twin pull chain water 
cabinets. 

FOR SALE 
INDIAN SOUVENIRS and relics. 
Contact E. L. Andersen, State Capitol, 
St. Paul. 
CHAIN of used liquor stores. Contact 
K. C;' Blumenfeld, Federal Pen., Mo. 
SCRAP PAPER- Call FE. 2-8158, 
ext. 6217. 
M-1 RIFLES, good as new. Contact 
Major Catastrophe, Armory. 
FINE HAVANA CIGARS -Contact 
F. Castro, OAS Smoke Shop, Cuba. 

PERSONALS 
DID YOU flunk out? Finish college in 
your spare time, while you work to 
pay tuition. Attend Screw U ., Okee
fenoke Shrdlu. 
ATTENTION COMRADES! Nikita 
Khrushchev says he will bury the 
Yankees! Send your donation to: 
SHOVELS FOR NICKY 
P.O. Plenty 
Kremlin, USSR. 
NEW MIRACLE INVENTION, 
GmLSI Big build-up. Little Fooler 
Inc. bas one for you whether you're 
money-chested or flat busted. Send 
for yours now. (Better get two.) 
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Our future is in the hands of men not yet hired 

At Western Electric we play a vital role in helping meet the 
complex needs of America's vast communications networks. 
And a career at Western Electric, the manufacturing arm of 
the nation-wide Bell Telephone System, offers young men the 
exciting opportunity to help us meet these important needs. 

Today, Western Electric equipment reduces thousands 
of miles to fractions of seconds. Even so, we know that our 
present communications systems will be inadequate tomor
row; and we are seeking ways to keep up with - and antici
pate - the future. For instance, right now Western Electric 
engineers are working on various phases of solar cell manu
facture, miniaturization, data transmission, futuristic tele
phones, electronic central offices, and computer-controlled 
produc<.ion lines- to mime just a few. 

To perfect the work now in progress and launch many 
new communications products, projects, procedures, and 
processes not yet in the mind of man- we need quality-

minded engineers. If you feel that you can meet our stand
ards, consider the opportunities offered by working with our 
company. In a few short years, you will be Western Electric. 

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 al 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.: Columbus, 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 
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G 
u 

s 
Author Unknown 

(Theme song fades softly in background. Matt DeUon 
is standing contemplatively on Boot HiU. Tumbleweed 
blows across set, hits him in face. Camera switches rapid
ly to Marshall's office.) 

"Mornin', Fester." 
"Mornin', Doc. You seen Mester Dellon around?" 
"Last I seen of him he was up on Boot Hill." 
"So they finally slabbed him, huh? Too bad. He was 

the fastest draw in the west, but he sure had a crappy 
aim." 

"No, Fester, he ain't dead yet. Kinda wish somebody 
would kick off around here, though. Business has been 
damn poor. Say! This coffee is all right for a change!" 

"Coffee? Hell, Doc, that's rifle oil! Hey, here he comes 
now. Howdy, Mester Dellon. What happened to yer 
face? You been pesterin' Miss Kiddy again, huh?" 

"No, Fester, I been gettin' hit by that same damn 
tumbleweed every Saturday night this season. Any 
mail?" 

"Yeah. Here's a telegram fer ya. It jist came in." 
"Damn it! It's from another gunslinger. Sez he's gonna 

kill me." 
"Again?" 
"Yeah. This violence grabs me low. That Newton 

Minow better get on the stick plenty fast!" 
"You gonna chop him, Mester Dellon? You gonna kill 

him dead, huh? Ya want yer shotgun, Mester Dellon?" 
"Shut up, Fester, or I'll kick you in your GOOD leg. 

No, I ain't gonna fight him. I'm gonna get the hell out 
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of town. Tell him I went to see a sick friend." 
"You ain't chicken, are ye Mester Dellon?" (Matt 

kicks Fester in groin, Fester hobbles out door, faUs in 
horse trough. Doc politely laughs like hell.) 

"Enough of this crap. I better get packed." 
"Say, Matt, where's the can in this here jail?" 
"Out back, Doc. Why? You got the trots?" 
"No, I just drank two cups of rifle oil, that's all." 

(Dashes madly through door without opening it.) 
"Let's see now. I'll need my toothbrush and my razor 

and my frog and my autographed picture of General 
Sarnoff ... " 

"What's that big bag for, Mester Dellon?" 
"Oh yeah. That's for Miss Kiddy. I get kinda horny 

on these long trips." 
"You better get your rear in gear, Mester Dellon. 

Stage leaves pretty soon. I'm sure gonna miss ya, mainly 
'cause I gotta do all yer work whenever you blow town!" 

(Door slams open, Gun Slinger walks in.) 
"You're too late, Dellon. You ain't goin' noplace. I 

been looking all over fer you, and at high noon today 
you and me are gonna shoot it out, see?" (Gun Slinger 
walks out, slams door.) 

"Oh, fudge! I thought I was gonna make it this time!" 
"Mester Dellon, look! He left this here silver bullet. 

Whaddaya suppose that means?" 
"Maybe he kills werewolves?" 
(Doc walks in, looking relieved.) 
"What's the problem now, Matt?" 
"That gunslinger just got in town, and I gotta shoot 
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it out with him at high noon. Maybe I could call the 
weatherman and arr·ange for a total eclipse. Yeah! 
Where's the phone?" 

"It hasn't been invented yet, dumkopf! Besides, 
what's your sweat? It's just another friendly little shoot
out." 

"Yeah? Well, last time I was in a friendly little shoot
out it took me three shots ... " 

"Not bad, not bad." 
" ... to blow the damn gun out of the holster. I spent 

a week trying to get the lead out of my pants! I think 
I'll take a couple of shots now, while I'm at it." (Pulls 
out a bottle, chug-a-lugs half a quart of booze.) 

"You better think of something fast, Matt. You only 
got an hour to go." 

"Awright, awright! Don't rush me. Why don't you 
pack up your mouth and hang loose, Doc?" 

(Enter Miss Kiddy, half-crocked.) 
"Hiya, Matt baby! Whatzis I hear you're gonna get 

plugged?" 
"Yeah honey, I may not come out of this one. Ya 

know, ever since I met you there's been somethin' I've 
wanted to tell you." 

"Swell, Matt baby, but first sign your name on the 

Dirty Sidewinder 

bottom of this here life insurance policy. It makes me 
the beneficiary for a hundred thou if anything happens 
to you. Now what did you want to tell me?" 

"Yeah! I been wanting to tell you where to go, you 
money-hungry broad!" (Kicks her out door into path of 
oncoming stagecoach. Kiddy is nicely trampled by horses 
and sliced in two by wheels. Matt snickers.) 

"I always told her she'd look good on the stage. Now 
she's all over it. But enough of this screwing around, 
it's almost high noon. Hey Fester, you wanna learn how 
to 'fast draw'?" 

"You think I'm nuts?" 
"How 'bout you, Doc?" 
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"Lissen, Matt, you're the Marshall, so it's only fair 
that you do the job. I'll give you a good price on the 
embalming, though. How's this: six bucks for ... " 

"Shut up, Doc! (Smashes in his teeth with gun handle.) 
You guys are no help at all. Hey! I know! I'll organize 
a posse and go arrest him before high noon! Great idea! 
C'mon Fester, you've got work to do. Go organize that 
posse while I take a blast or two in the Long Branch." 

. "Why am I always the work horse? (Matt jabs him 
with pin from Marshall's badge.) Awright, already! I'm 
going!" 

(One-half hour later, in Long Branch.) 
"Here's your posse, Mester D ellon." 
"Great job, Fester. Seven kids with slingshots and 

beanshooters, five horses, eight cows and two mad dogs." 
"I couldn't persuade any sane dogs." 
"Idiot!! (Slaps him gently across face with butcher 

knife.) That'll learn ya! Now pick up your nose and let's 
go!" 

(Dizzy duo plus entourage parades down street to 
Dodge House.) 

"Awright Gunslinger! Come on out and give yourself 
up! You're under arrest!" (Bam-Bam-Blammity-Blam
Blam) "Well, we know he's armed!" 

"I got an idea, Mester Dellon. Here's a couple of 
onions. If you lob these through his window (sniff) he'll 
be (sob) forced to come out (gasp)!" 

"Great idea, (sniff) Fester; I'll just (gag) wing these 
babies through his (sob) windQw! Ugh! Ugh! (Crash
tinkle.) How did I do?" 

"I think we'll farm you out to Cincinnati. You tossed 
'em into that lady's bedroom next door. She's coming 
out now in nothing but her ... " 

"Yeah! There's a dame in that room over there too! 
Gimme another onion, Fester! ... Wait a minute! I 
haven't got time to mess around, you jerk! I've got work 
to do!" (Elf-knocks Fester with nearby telegraph pole.) 

"Ouch! I should say that hurt plenty!" . 
"That'll learn ya! Now I'm gonna light the hotel on 

fire, and when he comes running out, you grab him. 
Okay?" 

"Yeah, but this television is one hell of a rough way 
to make a living." 

"It's blazing nicely, now; he should be out any minute. 
Here he comes, along with all the other people. Go get 
him, . Fester! Hit him hard, hit him low, hit him 
where ... " 

"Okay, okay! (cough-gasp-choice) I'm going!" 
" ... grow. Good work, Fester, you sure did get him! 

I'm sorry your wooden leg got burnt. Remind me to 
whittle you another one, sometime. Come on, Gunslinger, 
that'll teach you to mess around with Matt Dellon!" 

(Later. Crowd of citizens is gathered around Matt 
Dellon.) 

"We wanna thank you for saving our town from that 
gun slinger, Mr. Dellon. Unfortunately, you also burned 
it down, so we won't be needing a Marshall any more. 
Looks like you're ~ut of •a job!" 

"Well, that's show business, I guess. Come on, Fester, 
and bring a rope. I hear they need a new Marshall in 
Little Rock!" {Theme comes up loud, as Matt and 
Fester limp off toward Arkansas, followed by the 
NAA~.) D 
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Our new plastic stops 
a 30-cal. bullet cold 

{he hopes) 

That plastic sheet is a scant 5/8" 
thick. But it'll stop a bullet in its 
tracks. Splaaaat. 

Our model is actually one of the 
inventors, John J. Aclin . He knows 
it's infallibly bulletproof (but still 
finds the concept a bit hard to 
believe). It does work. Really. And 
the plastic scales in at 1/7 the weight 
of steel. 

In addition to our bullet-stopping 
plastic, we're working on quite a few 
other "unbelievable" projects. 

Like converting common clay into 
alumina (already a laboratory reality, 
now in the pilot plant stage). 

Like a shotgun barrel made by 

winding 500 miles of glass fiber 
around a thin steel liner (now bagging 
its share of game around the world). 

Like developing more powerful 
liquid missile fuels (will Olin's hydra
zine get us to the moon?). 

And getting back to Earth, a chem
ical agent that arrests grass growth 
(a long range project that lawn own
ers are rooting for). 

Because we're moving so rapidly, 
promising graduates enjoy unique 

Olin 
"An Equal Opportunity Employer" 

career opportunities with Olin. 
Research gets a healthy budget and 
research people, a healthy climate. 

Most of our research facilities are 
consolidated in the new Olin 
Research Center in New Haven, 
Conn. Where scientists, engineers 
and technicians work with the men, 
the equipment and the responsibili
ti.es that can bring them to full poten
tial quickly. 

For further information on career 
opportunities, the man to contact 
is Charles M. Forbes, College 
Relations Officer, Olin Mathieson 
Chemical Corporation, 460 Park 
Avenue, New York 22, New York. 

CHEMICALS o INTERNATIONAL o METALS o ORGANICS • PACKAGING o SQUIBB o WINCHESTER-WESTERN 
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"l"ve been an engineer with Texaco for o~ver three years now. Hard work? You bet! But it's 

a challenge-and interesting work, too. As a member of a team assigned to a special project, 

I'm learning every day, and feel that l"m really ccmtributing. I've found Texaco a goq._d company 

to be with-a leader in the industry."' Build a rewarding career for yourself with Texaco. There are 

excellent opportunities for young men with any of a wide variety of engineering or science degrees. 

Contact your placement office or write Mr. J, 0. Kiersted, Texaco Inc., 135 East 42nd TElAco 

Street, New York 17, N.Y. Your inquiry will receive prompt and careful consideration. ~ 
Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 
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Miss_-April 

Karen Campbell 

Wow! Another one! Yes, kids, the Log wants you 
to double your pleasure - double your fun, so we are 
giving you two for the price of one this month. 

Miss April is Karen Campbell, a sophomore major
ing in History. Her own history runs as follows. She 
graduated from White Bear High School in 1960, 
which seems to hav.e been a good year for senior girls 
as far as we can see. An avid sports fan, she enjoyed 
watching the football and hockey games, and was a 
member of the Girl's Athletic Association. 

Since coming to the U, she has been active in the 
Rooter Club, and has maintained her spectator 
standing. Her other interests include bowling, danc
ing, sewing and swimming - a good combination if 
you can do them simultaneously. 

Karen stands 5 feet 4 inches and has green eyes 
and light brown hair. The magic numbers are 34-23-
34, if you'r.e really interested. Our Miss April likes 
parties and movies, so if you're planning a pre-Rna! 
blowout ... call anyone on the Log staff and we'll be 
glad to come. 



Architect and Consulting Engineer: J. & G. Daverman Co., General Contractor: Beckering Construction Co., 
Heating, Air Conditioning Contractors: Holwerda:Huizinga Co. and Vander Wall-Troske Co. 

STEELCASE, INC . .... A Synthesis of New Ideas 
But for control of piping systems .•• 
time-proved JENKINS VALVES were specified 

Widely noted for its imaginative styling of office furniture, 
Steelcase, Inc. required that its new quarter-mile long home be 
the epitome of newness and originality. 

Architects and builders answered with many interesting design 
features. Typical are: Factory windows set above twelve-foot walls 
to gain flexibility in placement of equipment. Large bays with 
masonry walls that reduce use of structural steel. Composite steel 
frame and concrete slab floors, usually associated with bridges. 

Perhaps only one "old" idea was followed in building this ultra
modern million-plus square.foot facility. In choosing valves to con
trol the piping systems, everyone involved asked for JENKINS 
VALVES. They wanted the time-proved dependability, long-life 
and low-cost service that the specification "Jenkins" always 
assures. 

EXPERIENCED building men and plant engineers commonly 
call for Jenkins Valves. Experience shows they cost less to use 
•.. but no more to buy than any good valves. For information or 
assistance with valve problems call in your local Jenkins Distrib
utor. Or write JENKINS BROS., 100 Park Ave., New York 17. 

Available from Leading Distributors Everywhere 

MINNESOTA TECHNOLOG 

Almost a thousand Jenkins Valves are 
to control water, steam, air and air condi
tioning pipelines. 

JENKINS 
VALVES1! 
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When is 
an Engineer 
a Portrait 
Painter 

... ,._ 

I1J 
/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 
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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Chips ... 

She's the kind of a girl who whispers 
sweet nothin' doin's in your ear . 

• • • 
It was the sleepy time of the after

noon. The political science prof 
droned on and on about the compara
tive differences between American 
Democracy and sardines. A student in 
the back of the room was unable to 
restrain himself and gave a tremen
dous yawn. Unfortunately, as he 
stretched out his arm he caught his 
neighbor squarely under the chin, 
knocking him to the floor. Horrified, 
he bent over the prostrate form just 
in time to hear him murmur: "Slug 
me again, Bill, I can still hear him." 

• • • 
Prosecutor: "Now tell the court 

how you happened to take the car." 
Defendant: "Well, the car was park

ed in front of the cemetery. Naturally 
I thought the owner was dead." 

• • • 
It was late dusk. The stars were be

ginning to twinkle in the sky and 
the moon was just showing on the 
horizon. The farm boy and the girl 
from town were leaning on the pas
ture bars watching the calf and its 
mother rubbing noses. 

"Gee!" said the farm boy, ''I'd like 
to be doing that!" 

"Go ahead," smiled the girl, "it's 
your cow." 

• • • 
Truck driver stopped beside a stall

ed Volkswagen on highway: "What's 
the matter, buddy, need a new flint?" 

• • • 
Bus driver: "All right back there?" 
Feminine voice: "No, wait till I get 

my clothes on." 
Then the bus driver led the stam

pede to the rear to watch the girl get 
on with a basket of laundry. 

• • • 
Wisdom: Knowing what to do. 
Skill: Knowing how to do it. 
Virtue: Not doing it. 

• • • 
Great thoughts dept.: A pinch of 

salt is greatly improved by dropping 
it into a can of beer. 

• • • 
Dean of Students: "Aren't you 

ashamed to be seen in my office so 
frequently?" 

Frosh: "Why? I've always thought 
tl1is was a respectable place." 

Free 
Book 
for folks 

on the move 

Gives the facts about moving. 
Explains the moving estimate. 
Shows how charges are deter
mined. lt'sFREE ... call or write: 

Beltmann Co. 
2010 Minnehaha Ave . 

Minneapolis 
FE 2-6445 

@ 
AGENT FOR 

NORTH AMER/CAN 
VAN L/NES 

WORLD WIDE 1140VERS 

•~,-~ 
ART MATERIALS, INC . 

JI5 14th ave. s.e. 

Downstairs Perines Bookstore 

FEderal 9-0397 
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Moon crawler. Early next year, if every
thing goes according to plan, this 
spider like object- the "Surveyor"- is 
expected to land on the moon's surface, 
look at it, feel it, and bite into it. It will 
have electronic sight and touch more 

Gyron-dream car that drives itself. A 
gyroscope would stabilize this two
wheeled vehicle of the future, which en
visions automatic speed and steering 
control. A computer would let you "pro
gram" trips on a non-stop highway. For 
lasting beauty, trim areas would be 
coated with Nickel-Chrome plating, the 
bright, corrosion-resistant finish. 

sensitive than a man's, and will trans
mit to earth direct information on what 
the moon looks like and what it is made 
of. What metal will this machine need 
to survive the moon's extreme cold 
without getting brittle? What metal 

Hydrofoil ship-a new concept in sea
going design. Now under development, 
such vessels are planned to travel 100 
m.p.h., skim over the tops of waves like 
flying fish-lifted aloft by a set of un
derwater foils, or wings. The metal for 
these all-important wings? Good bet is 
a nickel alloy for strength, resistance 
to corrosion and cavitation erosion. 

c::tn withstand the high temperatures 
that occur in flight? Engineers will 
most likely find the answer in Nickel
containing alloys. They offer tremen
dous resistance to crippling super-cold, 
stand up in blazing heat. 

Whatever his area of exploration, 
today's engineer knows that Nickel
containing metals can make many 
new designs perform better. For com
p1ex components of a moon ~Surveyor, 
or the decorative plating of a gyro
scopic car, Nickel, or one of its alloys, 
meets the demands of a wide range 
of service conditions-makes an ex
cellent choice for products we use to
day, and for tomorrow's new designs. 

You'll find !nco's List "A" helpful 
and informative. It has descriptions 
of 200 publications, covering applica
tions and properties of Nickel and its 
alloys. Write: Educational Services, 
The International Nickel Company, Inc. 

67 Wall Street, New York 5, N. Y 

~ INTERNATIONAL NICKEL 
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (!nco-Canada) 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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Ill 

SPLINTERS 
From the Log 

A drunk fell on his pocket flask and 
smashed it, naturally lacerating his 
rear end. Upon arriving home, he was 
afraid to awaken his wife, so he pro
cured band-aids and mirror and pro
ceeded to apply first aid. Came dawn, 
and his wife shook him awake and 
shouted: "Were you drunk last night?'' 

"Why, no!" reassured her soggy 
spouse. 

"Oh yeah?" yelled the wife. "Then 
what are the band-aids doing on the 
mirror?" 

• • • 
''I'm from the International Knit-

ting Mills, madame, are you interest
ed in any coarse yams?'' 

"Yes, tell me a couple." 
• • • 

Frosh: 'What do you do around 
here all day?" 

Wise Senior: "Hunt and drink." 
Frosh: 'What do you hunt?" 
Wise Senior: "Drink." 

• • • 
· The bee is such a busy soul 

It has no time for birth control, 
And that is why in times like these 
There are so many sons of bees. 

• • • 
Overheard at the White House: 
"Jackie, dear, I do think that pink 

is just a peachy, dandy color ... but 
not for the Pentagonlll" 

• • • 
Did you hear about the All-Ameri-

can tomcat who made forty-nine yards 
in one night? 

• • • 
AgE to his girl: "I11 drive you home 

if you put your harness on." 
• • • 

Suitor: "Sir, I have an attachment 
for your daughter." 

Father: "Young man, when my 
daughter needs accessories, I'll buy 
them myself." 

• • • 
'What are you putting in your vest 

pocket there?'' asked the Ch.E. 
"That's a stick of dynamite. Every 

time that E.E. sees me he slaps me on 
the chest and breaks all my cigars. 
The next time he does it, he's going 
to blow his hand off." 
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The young wife was not anxious to 
have a family right away. She visited 
her old family doctor to seek his ad
vice. 

"Well there's one way that never 
fails," he said. "Simple too. You just 
lean over and touch your toes ten 
times without bending your knees." 

"Is that so?" said the girl. "Before, 
or after?'' 

"Instead of," said the old doctor. 

• • • 
On a windy day, a young lady was 

having trouble keeping her dress 
down. She noticed a man watching 
her with interest and she addressed 
him in an irritated voice. 

"It is obvious you are not a gentle-, 
man. 

The man replied, "It's obvious you 
are not either." 

• • • 
"Are you still engaged to that girl 

with the woode~ leg?" 
"No, I got mad at her and broke it 

ff
, 

0 . 

• • • 
M.E.: 'What's worse .than being a 

bachelor?" 
C.E.: "Being a bachelor's son." 

• • • 
The man who can see through 

women is missing a lot. 

The preacher decided to enumerate 
the Ten Commandments to his flock. 
When he got to the fourth, "Thou 
shalt not steal," he noticed a fellow in 
the first row acting nervously. When 
the preacher got to the seventh, 
"Thou shalt not commit adultery," he 
noticed the fellow suddenly brighten 
up and smile. 

After the service the preacher ap
proached the man and asked him the 
reason for his unseemly conduct, to 
which the happy one replied, "When 
you told the fourth commandment, 
'Thou shalt not steal,' I discovered my 
umbrella was gone. But when you 
said the seventh, I remembered where 
I had left it." 

• • •• 
Overheard at the Gopherette: 
First cook: "Hey, the garbage man 

is outside." 
Head cook: "Okay, tell him to leave 

three cans today." 

• • • 
There's the one about the husband 

who received a card from his wife in 
the country which read, "Having a 
wonderful time, dear, wish you were 
h . " liD. 

• • • 
"Your husband looks like a brilliant 

man. I suppose he knows everything." 
"Don't be silly. He doesn't suspect 

a thing." 

"HUH?'' 
"Uh-huhl" 

• 

• 

• • 

• • 
Have you heard about the absent

minded nurse who made the patient 
without disturbing the bed? 



Slivers . .. 
I stood upon the ocean's moonlit 

beach 
And with a fragile reed I traced upon 

the sand "Sweetheart, I love thee!" 
A WAVE 
Came rolling by and erased the fair 

impression. 
Cruel Wave! 
Frail reed! 
Treacherous sand! 
I'll trust thee no more -but with a 

giant hand 
I'll pluck from Norway's shore her 

tallest pine 
Dip its tip into the crater of Vesuvius 
And on the high and flaming sky I'll 

write "Sweetheart! I LOVE THEE!" 
And I'd like to see any goddam wave 

wash THAT out! 

• • • 
Does your husband snore in his 

sleep? 
I don't know, we've only been 

married three days. 

• • • 
"Oh, here's the place mother told 

me to stay away from. I thought we'd 
never find it!" 

An elderly U. of M. professor was 
walking through a busy intersection 
when a large St. Bernard knocked him 
down. A moment later, a Corvette 
skidded around the corner and in
flicted further damage. A bystander 
helped him to his feet and asked if 
the dog hurt him. 

'Well," he answered, "the dog 
didn't hurt me very much, but that 
tin can tied to his tail damn near 
killed me." 

• • • 
Two rabbits went out into the 

woods and had a hare-raising ex
perience. 

• • • 
Susie married an official of the 

Three-In-One Oil Company. In about 
two years she gave birth to triplets. 
Upon hearing this, her sister im
mediately cancelled her engagement. 
Her fiance was an official of the Phil
lips 66 Company. 

• • • 
Some fellows like tall girls, others 

go for those little lasses. 

Has Spring Quarter 
Got You Down? 

M3T ;)18 

STOP by 

The Big Ten 
610 Washington Ave. S. E. 

Maria:"Pedro, you bum, where have you been all 

MINNESOTA TECHNOLOG 

is the 

popular setting 

for ... 

LUNCHEONS 

DINNERS 

BANQUETS 

COCKTAILS 

You'll enjoy every minute you 
spend at the Edgewater ... Din- · 
ing in luxury at sensible prices, 
by the romantic Mississippi ... 
Dancing to the magic music .. 
. . . Singing along with Valerie 
in the Piano lounge ... it's the 
popular place to have a good 
time. 

night?" 
Pedro: "In jail for speeding." 
Maria: "Speeding? You don't even own a car." 
Pedro: "I was arrested for speeding on Meester Nixon." 

• • • 
MC to audience: 'Will ' the person with car license 

plate number 4C-39267984289735947382 please move 
your car. Your license plate is blocking the driveway." 

31 



"If you can't hit Wiliamsen, try for Snocsell!" 

CAMPUS 
CAMERA 
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"No, louise, this isn't what I 
meant by a piece of meat!" 

"Awright, who threw it?" 

"Mr. Wilson, your twisting days are over". 

"Take it easy, Tom. We don't like these Saturday 
morning seminars either." 
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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 Educational 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 Testing 
• Operations Research 
• Communications 
• Human Factors 
• Range Instrumentation 
• System Cost Analysis 
• Advanced System Design 
• Econometrics 
• Radar Systems and Techniques 
• Air Traffic Control 
• Space Surveillance 
• Space Systems Command and Control 
• Astrodynamics 

MITRE is located in pleasant, suburban Boston. 
Openings are also available in Colorado Springs, 
Colorado; and Washington, D. C. Requirements 
are high - rewards are competitive. Minimum 
requirements, B.S., or M.S., or Ph.D. Write in 
confidence to Vice President - Technical Opera
tions, The MITRE Corporation, Box 208, Dept. 
UMT 4, Bedford, Mass. 

THE _____ _ 

MITRE 
CORPORATION 

MITRE is an independent, nonprofit corporation 
working with- not in competition with- indus
try. Formed under the sponsorship of the Massa
chusetts Institute of Technology, MITRE serves 
as Technical Advisor to the Air Force Electronic 

MINNESOTA TECHNOLOG 

Systems Division, and chartered to work for such 
An Equal Opportunity Employer other Government agencies as FAA. 
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• THERE IS A MORAL HERE 

Sales begin before a 

Salesman calls - with 

PRINTED SALESMANSHIP 
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This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or services you can render him. 

He doesn't know your company's 
record or reputation. -

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 

APRIL, 1962 



Quick like 

a 

BUNNY 

get your 

Easter 

haircuts 

now. 

no 'k/~ IItle. $. t. 
FE 1-1251 

MINNEAPOLIS 
BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SUS 

Agents for 

KUEFFEL & ESSER CO. 

MINNESOTA TECHNOLOO 

Splinters ... 

We heard about a Scotsman who 
found he could save money by telling 
his children ghost stories instead of 
buying them Ex-Lax. 

• • • 
A young engineer got a job in a 

remote mining camp. On his first day 
off, he approached the foreman and 
said: "Say, what do you guys do 
around here for amusement?'' 

The foreman replied: "Well, all of 
us usually go over to the mess shack 
and watch Sam, the ·cook, drink a 
gallon of whiskey, gasoline, and red 
pepper juice. Funniest thing you ever 
saw. Why don't you come along?" 

The young engineer was obviously 
shocked. "No thanks," he said. "I don't 
go in for that kind of amusement." 

"Well," answered the foreman, "I 
sure wish you'd come. We really need 
six men for this thing." 

"Why is that?'' asked the new man. 
"You see, some of the boys have to 

hold Sam. He don't go in for that 
kind of amusement either." 

• • • 
"How did your act go tonight?" 
"Well, I had them rolling in the 

aisles until the usher took the dice 
away." 

• • • 
English professor: 'Who knocked 

on my door just now?" 
Student: "It was me." 
English prof to second E.P.: "What 

khe trying to say?'' 

• • • 
"Do you believe in free love?'' 
"Did I ever send you a bill?" 

• • • 
Dear Sir: 

I am engaged to a girl and have 
been informed that you were seen 
kissing her. Kindly call at my frater
nity house at seven Friday evening 
and make an explanation. 

Alfred Zilch 
Dear Alf: 

I have received a copy of your form 
letter and will be present at this meet-
in g. 

Red 

• • • 
Cop (to man just struck by hit-and

run driver): "Did you get his num
ber?'' 

Pedestrian: "No, but I'd recognize 
his laugh any place." 

----- -

.... . . · ..... · .. . . . . . . . . . . . . . . . 

. . PillsburY. 
·.. ~ .-: .. ~ 

. . . .. . . . . . . . . . . . . . . . 

Change 

Creates 

Challenge 

• . . engineers at Pillsbury flnd 
professional stimulation by work
ing with a large variety of proj
ects related to their special flelds. 
In the production of household 
chemicals-food products for the 
home, restaurant and bakery
formula feeds, soy products and 
agricultural chemicals for farm 
and industry, The Pillsbury Com
pany offers many rewording ca
reers for the chemical, industrial, 
mechanical and electrical engi
neering graduate. 

THE PILLSBURY COMPANY 
Minneapolis 2, Minnesota 
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Textbooks 
Reference Books 
Reprints 

and 

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

"Now don't clown around!" 

Paperbacks 

ENGINEER'S BOOKSTORE 
Main Engineering ~. 
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Kodak beyond the snapshot. 
(random notes) 

• • 

Cool, well-behaved PbSe 

1 09 Temperature 
of solid C02 

108 

107 

See what an improvement can be effected 
in D* , the normalized detectivity of a 
lead selenide photoconductive surface, 
by cooling it . 

Therefore in catering to the infrared 
detector trade we put lead selenide into 
a little Dewar like this 

PbSe 

rr - - ---ttb ::::: 
suitable window 

Well for liquid N 2 

or solid C02 

and draw this space down to high 
vacuum for cooling efficiency. 

But PbSe detectors are reputed to go 
quickly erratic in high vacuum. 

Aha ! We have learned how to lick that. 
We expect no congratulations. Just 

orders. 
Could you use a pamphlet on Kodak 

Ektron detectors? Free from our Appa
ratus and Optical Division. Might 
eventually lead to an order. We are patient. 

SOLID-STATE MERCHANDISE PRODUCTION 
NEEDS GOOD PEOPLE 

From modacrylic fibers to microscope 
adapter kits , plenty of live ly careers to be 
made with Kodak in research, production, 
marketing. 

And ·whether you work for us or not , 
photography in some form wi ll probably 
have a part in your work as years go on. 
Always feel. free to ask for Kodak literature 
or help on anything photographic. 

Honest physical labor 

Ranking a bunch of films for c-r tube 
photography is useful work, and it makes 
the time pass pleasantly between break
fast and supper. Here is what we find : 

RELATIVE SPEED 
to a 525-line raster, two interlaced fields 
lasting 1 /30 sec over-all, measured at a 
net density of unity (Transit time of the 
electron beam past a given point of the 
phosphor= 5 X 1 Q-l sec) 

Normal development: 4 minutes in Kodak 
developer D-1 9 at 68°F . 

Phosphor Pll P4 Pl5 Pl6 P24 
FILM 
Kodak Photoflure, 

Blue Sensitive 2400 180 60 ~00 83 
Kodak Cineflure 1800 f500 250 130 40 
Kodak Photoflure, 

Green Sensitive 
Kodak linograph 

Ortho 
Kodak Royal Ortho 

(sheet) 1000 250 130 80 130 
Kodak linagraph Pan 900 320 120 82 120 
Kodak Tri-X Negative 
Kodak linagraph 

Shellburst 500 180 60 48 73 
Eastman High Speed 

Positive 360 51 25 45 28 
Kodak Royai-X 

Pan Recording 320 150 65 23 47 
Eastman Fine Grain 

Sound Recording 123 17 5.2 41 4 
Eastman Television 

Recording '100 11 5 . 7.5 5.2 
Eastman fine Grain 

Release Positive 35 4 2 6 2 
Kodalith Ortho, 

Type 3 32 5 8 5 8 
Kodak High 

Contrast Copy 20 12 6 4 5 
• Arbitrary basis of scale. 

Why they rank this way even provides 
something to think about. 

THE PHYSICS OF PHOTOGRAPHY NEEDS 
GOOD PEOPLE 

Patterns in blood 

Electrophoresis is a means for sepa
rating ionic components of a mixture 
by virtue of their differing mobilities in 
an electric field . The man who first 
worked it out wound up with a Nobel 
Prize for his pains. (We never had the 
pleasure of an employment application 
from him.) Subsequently other highly 
creative types - biochemists mostly
invented ways of doing electrophoresis 
in wet paper, starch blocks , and 
other media. 

Recently two such chaps at The 
Mount Sinai Hospital in New York used 
polyacrylamide gels of two different pore 
sizes in combination. This speeded it 
up and permitted separation of blood 
serum proteins into many more com
ponents. It results in a visual pattern 
that represents an individual 's body 
chemistry at a given moment. 

We found out about this so-called 
disc electrophoresis by paying attention 
to what people tell us. Savants are 
always asking about Eastman Organic 
Chemicals that they hope we can make 
for them. Sometimes we find there will 
be no objection and some prospect of 
benefit to all parties if we will act as a 
broadcaster of technical information 
thus picked up. 

This is happening right now with disc 
electrophoresis, which uses Eastman 
Organic Chemicals and about which 
we are offering far and wide a 69-page 
disquisition by the two New Yorkers. 

In the name of corporate self-interest, 
much good dope gets cheaply spread. 

VIGOROUS INFORMATION DIFFUSION NEEDS 
GOOD PEOPLE 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



Q, Mr. Savage, should young engineers 
join professional engineering socie
ties? 

A. By all means. Once engineers 
have graduated from college 
they are immediately "on the 
outside looking in," so to speak, 
of a new social circle to which 
they must earn their right to be
long. Joining a professional or 
technical society represents a 
good entree. 

Q, How do these societies help young 
engineers? 

A. The members of these societies 
-mature, knowledgeable men
have an obligation to instruct 
those who follow after them. 
Engineers and scientists-as pro
fessional people-are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ
ing young engineers. 

Q. Specifically, what benefits accrue 
from belonging to these groups? 

A. There are many. For the young 
engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien
tists and engineers. Most impor
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas- meeting col
leagues and talking with them, 
reading reports, attending meet
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso
ciates and organizations gener
ally heads the list of his aspira
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 

One of a series* J 
Interview with General Electric's 

Charles F. Savage 

Consultant- Engineering Professional Relations 

How Professional Societies 

Help Develop Young Engineers 

Q. What contribution is the young en
gineer expected to make as an ac
tive member of technical and pro
fessional societies? 

A. First of all, he should become 
active in helping promote the 
objectives of a society by prepar
ing and presenting timely, well
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop
ment is a continuous process, 
starting prior to entering col
lege and progressing beyond 
retirement. Professional aspira
tions may change but learning 
covers a person's entire life span. 
And, of course, there are dues to 
be paid. The amount is grad
uated in terms of professional 
stature gained and should al
ways be considered as a personal 
investment in his future. 

Q. How do you go about joining pro
fessional groups? 

A. While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni
cal and professional societies, or 
find out about them from fellow 
engineers. 

Q. Does General Electric encourage par
ticipation in technical and profes
sional societies? 

A. It certainly does. General Elec
tric progress is built upon cre
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in
centive to yield these results. 
One way to get ideas is to en-

courage employees to join pro
fessional societies. Why? Because 
General Electric shares in recog
nition accorded any of its indi
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can't 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 

Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re
sponsible offices, serve on work
ing committees and handle im
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 

These general observations em
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 

Mr. Savage has copies of the booklet 
"Your First 5 Years" published by 
the Engineers' Council for Profes
sional Development which you may 
have for the asking. Simply write to 
Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 
5,N. Y. 

* LOOK FOR other interviews dis
cussing: Salary • Why Companies 
have Training Programs • How to 
Get the Job You Want. 

GENERAL. ELECTRIC 





A cure for uncommon cold 

Dunk an orange into liquid oxygen, then drop it on the 
floor and it will shatter like glass. A vital component of 
missi le propulsion, liquid oxygen is so cold that it 
crystallizes many materials on contact, and weakens 
some metals used for normal liquid storage vessels. 

But because industry and national defense are using 
more and more liquefied gases at hundreds of degrees 
below zero, there was need for a constructional alloy 
steel that would stay strong and tough at extremely low 
temperatures. United States Steel helped determine the 
suitability of a remarkable steel for such application. 
It's called 9% Nickel Steel and it can be used for pres
sure vessels that hold liquefied gas as cold as -320°F. 
The unique combination of properties of this alloy steel 
makes it particularly suitable for cryogenic use. 

This is just one example of U. S. Steel's con t inuing 
program to develop new and better steels-that's what 
makes the work of U. S. Steel engineers so stimulating. 
Be sure to register with your placement director. For 
information about the many career opportunities at 
United States Steel, including financial analysis and 
sales, write to U. S. Steel Personnel Division, Room 
2301 , 525 William Penn Place, Pittsburgh 30, Pennsyl
vania . U. S. Steel is an equal opportunity employer. 

United States Steel ~ 
T RAD EM ARK 

t 



SnJ\ ICE J\ IGE cl J\ nEERS ') Never in American history have the opportunities 
rn n t'U\ • for skilled engineers and scientists been as great 

as they are now. Our nation's expanding peacetime industry, space programs, and defense mobiliza

tion 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 counselor about a career in engineering. Then 
ask us about the opportunities at Honeywell-the company 

that's been "on the team" in 32 out of 41 of our nation's 
successful satellite launchings. 

We are an Equal Opportunity Employer. 

MINNESOTA TECHNOLOG 

Honey-w-ell 
~~t~~ 
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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 Educational 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 Testing 
• Operations Research 
• Communications 
• Human Factors 
• Range Instrumentation 
• System Cost Analysis 
• Advanced System Design 
• Econometrics 
• Radar Systems and Techniques 
• Air Traffic Control 
• Space Surveillance 
• Space Systems Command and Control 
• Astrodynamics 

MITRE is located in pleasant, suburban Boston. 
Openings are also available in Colorado Springs, 
Colorado; and Washington, D. C. Requirements 
are high - rewards are competitive. Minimum 
requirements, B.S., or M.S., or Ph.D. Write in 
confidence to Vice President - Technical Opera
tions, The MITRE Corporation, Box 208, Dept. 
UMT 5, BedfOI'd, Ma s. 

THE _____ _ 

MITRE 
CORPORATION 

MITRE is an independent, nonprofit corporation 
working with- not in competition with- indus
try. Formed under the sponsorship of the Massa
chusetts Institute of Technology, MITRE serves 
as Technical Advisor to the Air Force Electronic 
Systems Division, and chartered to work for such 

An Equal Opportunity Employer other Government agencies as FAA. 

MAY, 1962 



Advisors 

Donald R. Zander 

Joseph W. Bushard 

Joy W. Christiansen 

Robert lt. Elo 

Gale L. Hubred 

Clinton I. Johnson 

Otto H. Korth 

Joseph L. Moelter 

Donald W. Ringrose 

Dole R. Smith 

Official Publication of the Institute ofT echnology 
University of Minnesota 

Vohithe 42 

ARTICLES-

E-DAY 1962 . 

The annual fun-in-the-sun (or 
was it rain) for the I.T. students. 

SPY IN THE SKY 

Here's just one of the ways 
Uncle Sam cleverly insures our 
freedom . 
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Editorial 
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by LT. Students 

14 
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FEATURES-

5 What's New in Engineering 22 

18 Up Front . 26 

20 Brain Teasers 36 

COVER: The merry little leprechaun on the cover sets the tempo 
for this final edition of the year, for we have devoted a large 
portion of the magazine to covering the highlights of this year's 
Engineers' Day. Cover artist, Ron Morin, gives his impression of 
our compact model Engineer as he loses his inhibitions on his 
annual day of glory. 
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single copies, 40 cents. Advertising rates upon request. 
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The scene: UTC development center. The action: static firing test is monitored 
on closed·circuit TV in Remote Control and Data Acquisition Center. 

IS 
THERE 
A 
FUTURE 
FOR YOU 
WITH 
UTC? 

Would you enjoy applying your talents to major programs in advanced 
propulsion-large segmented solid propellant rocket engines, hybrid rocket 
engines, and storable high-energy liquid propellant engines? 
Would you find it stimulating to work directly with recognized professional 
leaders at a modern multi-million-dollar complex, where you could avail 
yourself of the very latest techniques, methods, ideas, and equipment? 
Would you appreciate living in the San Francisco Bay area, which features 
"West Coast" living at its finest? Plus the possibility of financial gain if you 
can give evidence of real creativity and initiative? That is what the future 
holds at UTC. If you are interested, we invite you to contact J. W. Waste, 
Dept. 12E, United Technology Corporation, Box 358, Sunnyvale, California. 
UTC is an Equal Opportunity Employer. 

UNITED TECHNOLOGY CORPORATION 

u 
SUBSIDIARY OF UNITE 0 AIF<CRAF T CORF'ORATION 

~ 
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----Editorial-----------------

PROFS DON'T TELL ALL! 
Sure you tell your friends how careful you are with your money and they know how 

cleverly you out fumble the others when it comes to picking up the tab, but how careful 
are you about the important things in life. Did you ever figure out what you are getting in 
return for all the money you spend on tuition? You certainly should have, for maybe you 
are not getting your money's worth. And how about the State of Minnesota? It is investing 
even more money in the University than the student. Who is the someone who is accounting 
for all that money, or is it just being poured down the drain? 

Of course the answer should be obvious. Educational opportunities here are a tremen
dous bargain at the price. We are taught by professors who are tops in their fields. Through 
their wide variety of experiences they have gained much knowledge and they alone hold an 
important key to passing as much of this know ledge on to the students as they can. 

What a priceless opportunity we as students have. We have the chance to learn both 
through authoritative text books as well as a more broad approach through superb profes
sors. How priceless are the years spent here! 

But why then do many professors spend so much of this priceless time reciting word
for-word what is written in the textbook? No one will question the value of the text mater
ial, because it is all there in black and white, usually explained clearly, and with all state
ments proven precisely and rigorously. An engineering student, particularly an upper divi
sion student, soon to be granted a degree, certainly should be able to read it. Dim will be 
the future of technology if he can't. So why are so many lectures devoted to a mere reading 
of the textbook? And often without even freshness added? 

What engineer hasn't finished a course a~ter attending faithfully the lectures and taking 
an elaborate set of notes only to find himself with a crummy longhand copy of the textbook? 
It seems that this is not only a waste of tuition and tax money but of paper and pencils as 
well. Maybe this time would be better spent getting some physical exercise playing a quick 
game of frisbee. 

Consider what an enlightening and motivating experience it would be to listen to a lecture 
built on the professor's firsthand observation rather than a 50-minute echo of the textbook. 
How invigorating it would be to find out the sort of thing the engineer will do after gradu
ating. 

Sure, some of these valuable tips can be gained through societies and fraternities or by 
reading magazines, but how many of our fellow students or magazine writers have the back
grounds our professors have. Isn't this the reason education is a process done by professors 
and not by seminar type discussions. 

After all, the professors know that the students can read the text and we sh1dents know 
that the professors can read the text so why don't we talk about something else in class? 

Mississippi Mudd 
• This year's E·Day parade was sa long that 

the light at Washington and Church streets 
changed two times. 

• St. Pat does the jig. How ' bout that! 

• We understand that some mechanics profes
sors conduct their research on Tuesday afternoons 
-stress analysis of a small sperical object after 
impact with a long slender rod. 

• Why is everyone bragging about Minnehaha Falls 
in the Spring . Our Van de graff runs all summer. 

MINNESOTA TECHNOLOG 

Can't study 
That's cruddy 
My blanket's 
All muddy. 

F. Tyler and L. Berglund 

"Am I going too fast for you?" 

5 



ENGINEERS' DAV 

St. Pat, Robert O'Brien, and Queen Colleen, Sarah Johnson extend a friendly greeting to their loyal subjects. 
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1962 

Photos by Bill Cecchi, 
Darrell Rosen and Lloyd Scholer 

W e have just marked the close of the 48th annual 
E-Day at the University of Minnesota. In order to 

fully present the highlights of this year's festivities, it is 
only fitting that we include some of the tradition behind 
it all. 

Engineer's Day had its humble beginnings at the Uni
versity of Missouri in 1905. The Engineering students 
decided to skip classes on St. Patrick's day and hold 
some sort of a formal celebration. In 1906, they held the 
first E-Day parade and knighting ceremony in which 
the senior Engineers were knighted into the "Grand 
Order of the Guard of St. Patrick." 

The E-Day tradition spread to the University of Iowa 
in 1909, from whence it was brought to the University 
of Minnesota by Mr. George Priester, an Iowa graduate, 
in 1910. It didn't really catch on until 1914, when the 
seniors staged the first E-Day with Mr. Priester as St. 
Pat. Mr. Priester held this title for five years, and then 
the honor went to other distinguished faculty members 
and grad students. The ,St. Patrick tradition evolved to 
its present form in 1924, when Archie Rowland McCrady, 

Enth~siasm abounds among the participants in 
Where ya goin', Mac? To a fire? 

a senior in Civil Engineering, was named the first stu
dent St. Pat. 

The original rivals of E-Day were the Miners, who 
tried to steal 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 an
other went for reinforcements from the Main Engineer
ing building. 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 .t,rtglne•~rs 
caught up with them, and a bloody battle ensued. 
stone was saved. 

In 1916, the Med students carried a banner in 
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 
the corner of 15th and University. There they fell 
of ranks and waited along the sidewalk while the un 

The E-Day impromptu marching band swings out with "The Saints" as 
the parade moves up Washington Avenue. 

Sigma Alpha Sigma took first place in float com
petition with their portrayal of the technical advances 
of modern society. 



The five finalists for Queen Colleen got together to shiver a little just before the parade. From left to right they are: Sue Smisek, 
Marcia Molander, Sarah Johnson, Pat Burke and Patty Benson . Come on, girls, it wasn't that cold out. 

suspecting Medics marched into their midst. When the 
dust had settled, there was no trace of the banner, and 
the Medics limped back to the University Hospital. 

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 Engineers 
in a sack. But the Miners had been tricked and the real 
Blarney Stone was safe and sound. It has remained a 
point of contention ever since. 

It's a proud moment for Sarah Johnson as she is crowned 
1962 Queen Colleen by last year's queen, Julie Argue. 

Now that the School of Mines has been admitted to 
the Institute of Technology, the Foresters have taken 
over the chore of opposing the Engineers. They have 
made several attempts to relieve us of the Blarney Stone. 
In turn, their statue of Paul Bunyan has taken its annual 
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-

Bob O'Brien, St. Pat, extends the traditional congratulations 
to the newly crowned Queen, Sarah Johnson. 



St. Pat and the Plumb Bob elite take their eyes off the Blarney 
Stone to strike a royal pose before "Old Engine 53." 

St. Pat and entourage carry the precious Blarney 
Stone up the steps of Northrop Auditorium. Where are 
the Foresters? 

ened the spirits of the Engineers, however. 
Of course, the most traditional thing about E-Day is 

its Queen. This year's five lovely ladies chosen as Queen 
Colleen finalists were Patty Benson, Pat Burke, Sarah 
Johnson, Marcia Molander and Susan Smisek. Crowned 
Queen Colleen at the Knighting Ceremonies by the 1961 
E-Day Queen, Julie Argue, was Miss Sarah Johnson. 

Ever since its inception, E-Day has been ruled over by 
St. Pat who is alleged to have been the First Engineer 
because he invented the first worm drive when he drove 
the snakes out of Ireland. Six top graduating engineers 
were vying for the title of St. Pat this year. They were: 
Joseph M. Corbett, David C. Cordes, John P. A. Johnson, 
Ronald S. Lazarus, Robert J. O'Brien, and James D. 

Shepard. Robert J. O'Brien was knighted in as St. Pat by 
Dean Frank Verbrugge. 

Guarding the Blarney Stone this year as usual were 
the members of Plum Bob, the Senior Engineers' Hon
orary Society. Membership in Plumb Bob remains anon
ymous until E-Day. This year's members are: Joseph M. 
Corbett, President; John P. A. Johnson, Vice President; 
Alan L. Eliason, Secretary; Robert J. O'Brien, Treasurer; 
Dale L. Bartley; David C. Cordes; Roger I. Johnson; 
Brian L. Krogseng; Ronald S. Lazarus; Joseph L. Moel
ter; John E. Rehfeld; Dale A. Reisdorfer; James D. Shep
ard; and Edmund L. Wegscheid. Professor Paul A. Cart
wright is the permanent faculty advisor with help this 
year from Professor James J. Ryan. 

Left: Bob O'Brien, who has a fine Irish name, does a fine 
Irish jig on the steps of Northrop Auditorium. Rather a diffi
cult feat, considering that he had a dixieland band supply
ing the music. 

Below: Dennis Madden, senior, kisses the Blarney Stone 
as he is knighted by St. Pat's royal shillelagh. 



Dean Verbrugge extends his thanks to Dr. John R. Pierce, guest speaker at the 
E-Day convocation. Dr. Pierce's topic was: "Space Communication Satellites." 

Foresters pit their strength against Engi
neers in the tug-of-war at Riverside Park. 
Oh, by the way, the Foresters took home the 
bacon, boys. 

Envious onlookers watch the Engineers enjoy themselves in the pie eating con
test. Wipe off your chins and smile for the camera, please. 



Above: Candidates for St. Pat and Queen Colleen are 
presented for public approval as a finale at the Black Book 
Dance held in Coffman Memorial Union. 

Left: The Alpha Chi Sigma magicians astound the audience 
with some chemical tomfoolery as part of the Open House in 
the Architecture building. "We have here a universal solvent 
and nothing to put it in." 

E~DAY COMMITTEE 
General Chairman 

Business Manager 

Assistant Business Manager 

BLACK BOOK AND BRAWL 
0 J. Douglas Harrison 
Gerald F. Chernivec 
Lois J. Emme 
David J. Muckenhirn 
David A. Reid 
Sandy S. Smith 

BLARNEY CASTLE 
,.Fletcher W. Tyler 
John L. Nesheim 
Sandy S. Smith 

BUTTONS AND TICKETS 
"'Stan H. Kaplan 
Hichard M. Dunlop 

CONVOCATION AND 
KNIGHTING 

0 Edward A. Schuck 

OPEN HOUSE 
°Ken K. Kramer 

MINNESOTA TEC HNOLOG 

. Ronald S. Lazarus 

. Richard J. Hedger 

. . Larry F. Feldsien 

~~>James W. McCarville 
Patrick V. Galvani 
James A. K vikstad 

PARADE 
,.Richard D. Olen 
David A. Lucas 
John R. Pelinka 
Elton D. Rockswold 

PICNIC 
0 Thomas C. Ho.rsch 
Charles E. Ackerman 
Daniel E. Kludt 
Orville M. Paschke 

PUBLICITY 
,.Daniel C. Lobash 
Richard M. Dunlop 
Jane E. Fisher 
Lyle M. Rolin 
James A. K vikstad 

E-Day General Chairman, Ron Lazarus, 
announces to worried Engineers that: "The 
picnic will be held at Riverside Park, unless 
it is at Williams Arena, in which case it 
will be held at the Field House." 

Leslie Lindstrom 
Birgitta Lyrholm 
David J. Muckenhirn 
Colleen Murphy 
Linda L. Quail 
Malcolm D. Reid 
Renee E. Toussaint 
Ralph S. Tyler 

Bruce W. Wehrle 
QUEENS 

,.DanielL. Lieberman 
Allan M. Garon 
Kenneth L. Stein 

TOUHNAMENTS 
0 Peter A. Fausch 
,.James I. Peterson 
Daniel G. Bodien 
Richard V. Lau 

,.chairman 
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GROWTH CLIMATE 
People ... and ideas ... do best in 
a favorable environment. 
At NASA, scientists and engineers 
are favored by many "climatic" ad
vantages, for the vigor, the impor
tance, the scope and urgency of 
America's space program demands 
the best environment the nation can 
provide. 
For professional employees NASA 
offers a graduate study program sec
ond to none. While on full salary, 
you can take graduate courses for 
credit during work hours at nearby 
universities, tuition-free. In-house 
seminars led by world-famous sci
entists and engineers are offered. In 
addition, NASA scientists and engi
neers benefit by early professional 
recognition, a wide choice of work 
areas, unmatched facilities, and par
ticipation in history-making projects. 
Truly this is growth climate, where 
career opportunities are as unlimited 
as the scope of NASA's many aero
nautical and space exploration activ
ities. Here, the harvest of your ideas 
and discoveries may contribute to 
the benefit and enrichment of all 
mankind. 
NASA has urgent need now for large 
numbers of qualified scientists and 

engineers. Positions are available in 
nearly all scientific and engineering 
disciplines, for men and women with 
B.S., M.S., or Ph.D. degrees. 

NASA invites your inquiry to the 
personnel director of any of the fol
lowing NASA centers: 

NASA Manned Spacecraft Center, 
Houston, Texas 

NASA Goddard Space Flight Cen
ter, Greenbelt, Maryland 

NASA Marshall Space Flight Cen
ter, Huntsville, Alabama 

NASA Ames Research Center, Moun
tain View, Calijomia 

NASA Flight Research Center, 
Edwards, California 

NASA Langley Research Center, 
Hampton, Virginia 

NASA Wallops Station, Wallops Island, 
Virginia 

ASA Lewis Research Center, 
Cleveland, Ohio 

NASA HEADQUARTERS, Washing
ton 25, D. C. 

POSITIONS FILLED IN ACCORDANCE WITH 
AERO-SPACE TECHNOLOGY ANNOUNCE
MENT 252-B. 

ALL QUALIFIED APPLICANTS WILL RE
CEIVE CONSIDERATION FOR EMPLOY
MENT WITHOUT REGARD TO RACE, CREED 
OR COLOR, OR NATIONAL ORIGIN. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
12 MAY, 1962 
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I chose a career, 

not a job! 

by CPrdi. u~ 

"I found a satisfying job right from the beginning 
-and more important, American Oil is diversi
fied enough to offer varied opportunities for the 
future." 

Peter Vossos earned his Master of Science 
degree at Iowa State, '58. As a physical chemist, 
Pete's immediate project is studying funda
mental properties of asphalts with the objective 
of improving their performance in roofing and 
industrial applications. About his 2Yz years at 
American Oil, Pete adds, "This is a company 
that's big enough and dynamic enough to be 
doing important work, but not so mammoth 
that you get lost in the crowd.'' 

Many ambitious and talented young scientists 
and engineers like Peter Vossos have found 
challenging careers at American Oil. Their choice 
could have special meaning to you. American Oil 
offers a wide range of research opportunities for 
graduate chemists, chemical engineers, mechani
cal engineers, physicists, mathematicians and 
metallurgists. 

If you are interested in a career with the 
Research and Development . Department of 
American Oil Company, write to:D. G. Schroeter, 
American Oil Company, P. 0. Box 431, Whiting, 
Indiana. 

IN ADDiTIOf'l TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANT~ AND PETROCHEMICALS, AMERICAN OIL AND ITS 
ASSOCIATE COMPANY, 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_ 

~ 
::-i'li& 
STANDARD 5 T A N D A R D 0 I L 
·~~~· DIVISION OF AMERICAN OIL COMPANY 

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY ( INDIANA) 
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SPY 

IN THE SKY 

by RONALD W . FRENCH, E.E., '63 

I f you had proper security clearance, you might walk 
into the 6594th Test Wing of the United States Air 

Force at Sunnyvale, California, and at first glance you 
might wonder why you needed it. 

You see no large rockets or nuclear test equipment, 
only some 40 to 50 technicians at work in what looks 
like the control center of a large television station. At a 
second glance you begin to see that the control panels 
look rather complicated and that many of the TV moni
tors show some mighty odd images. One monitor, for in
stance, shows a scene you're not accustomed to seeing 
on the usual television program, in fact you've never 
seen anything quite like this except in photos taken from 
rockets high above the earth. As you're looking, someone 
in Control turns a switch and a close-up appears on the 
screen showing buildings and an object which even ap
pears to be moving. You ask a technician, "What's that?" 
He glances at it and casually replies, "Oh, that's just a 
suburb of Saratov in central Russia." 

The program being monitored is not a science fiction 
program on space but is rather a program originating 
from a spy-in-the-sky satellite passing over Russia. The 
originating control center is part of the United States' 
network of smveillance systems to provide necessary in
telligence information to plan defense systems. 

The heart of the system is the object that is producing 
the pictures: the spy-in-the-sky satellite called Samos 
(Satellite Missile Observation System). Samos is the 
space age's newest espionage agent and although vital 
to our defense systems, it doesn't receive the fanfare and 
headlines of a Saturn rocket test or underground missile 
firing. 

On November 22, 1961, it was announced that the U.S. 
had launched another rocket from the California test 
range carrying a "classified payload." Informed somces 
say it was Samos IV, one similiar to Samos III which 
failed to orbit after launch on Sept. 9, 1961. 
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The latest models of Samos weigh about two tons and 
are 5 feet in diameter and 22 feet long. While weather 
satellites carry wide angle TV cameras to cover a large 
area of the emth, Samos caiTies the finest aerial photo
graphic equipment along with developing and telemetry 
systems to give narrow angle images of quality close-up 
detail. Processing is done by a highly automated system 
that develops in stages. Initially, the film is only partially 
developed, then it is electronically scanned to determine 
the method to finish processing, that is temperature, 
solution, etc. This is all done with the aid of a computer. 

Satellite Speaks on Command 
After processing, the image is converted to electronic 

signals by TV methods. A special VHF telemetry system 
controls and relays the operations of the satellite. An 18 
channel FM-AM transmitter handles command func
tions, reads out critical vehicle functions, and relays data 
from the payload equipment to ground stations. A separ
ate system is used to transmit photo data. The composite 
signal is transmitted to ground stations upon their com
mand. Between tra11smissions to the ground, the data is 
recorded on magnetic tape and stored until reaching the 
next station. Miniature components have made it possi
ble to record large amounts of data between readout 
times. The Ampex Corporation has developed a 30 pow1d 
recorder measuring less than a cubic foot and capable of 
receiving and storing 4 million bits of data each second 
for thirty minute intervals. 
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With further development of a new tracking system, 
a chain of reconnaissance satellites is planned with from 
12 to 20 operational at a given time. Burned out or mal
functioning ones will be replaced immediately to keep 
around-the-clock observation of enemy launch sites. The 
system would also include Midas satellites to detect 
enemy missile launchings. 

Telemetry, Orientation, and Power 
Because of losses in transmission, telemetry readings 

of pressure, propagation and radiation loss, future mod
els are expected to use both TV readout and recoverable 
capsules similar to those used in the Discoverer series. 
The present photographic equipment is estimated to re
solve objects 10 feet in diameter at a distance of 300 
miles above the earth. 

Infrared sensors orient the satellite so that it always 
points toward the earth. It has no spin as do the weather 
satellites. The infrared sensors scan space for an abrupt 
change in heat radiation level, this being the horizon, 
and the satellite is orientated with respect to this 
horizon. 

Power for the satellite is supplied by storage batteries 
charged by large arrays of solar cells. At launch the 
folded array is contained in the rear of the vehicle and 
after injection into orbit, dual stepping motors unfold 
and properly orient the cells. Conventional sun tracking 
sensors control the action of the motors with provision 
for seasonal adjustment by ground control. When fully 
extended, each 18 by 5 foot array supplies an average 
power of 300 to 500 watts with peak power of 1000 watts. 

Besides carrying photo equipment, the orbiting satel
lite is also attached to the Agena B upper stage rocket 
motor, which is used to keep the satellite in a very pre
cise orbit so that proper data may be obtained. 

Engines Restarted for Orbit Shift 
On July 12, 1961, Midas III was orbited, a missile de

tection satellite of similar dimensions and weight of 
Samos, and having the same upper stage, the Agena B. 
After the first stage Atlas burnout and separation had 
taken place, the Agena B fired to achieve maximum 
orbit, then it was shut down. After the satellite had 
coasted to the proper angular position, the Agena B was 
restarted by ground command to achieve an 1800 mile 
apogee, or high point of orbit, and then shut down. This 
orbit was highly elliptical, and to achieve a circular orbit, 
the engine was again restarted when in the high part of 
the orbit, giving it the added velocity to remain in a high 
circular orbit. It is interesting to note that smaller thrust 
rockets on "veather satellites have been started as much 
as seven weeks after launching. 

Although no official announcement of any Samos in
space maneuvers has been made, it must be remembered 
both Samos and Midas have the same upper stages and 
weigh about the same (4100 and 3500 pounds respec
tively). Their main difference is that Samos tells us how 
many rockets Russia has ready for use, whereas Midas 
tells us when she is using them. Midas' infrared sensors 
have detected one of our Titan launches 90 seconds after 
launch. 
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One may wonder why such a highly developed system 
is given so little publicity. On February 12, 1962, the 
Kennedy Administration was reported considering a 
plan to obscure military satellites and spacecraft launch
ings in much greater secrecy than previously practiced. 
This is hoped to confuse hostile countries over which 
the satellites pass. Under the . plan, military services 
would identify most of the satellites by Greek letters 
and date put in orbit. At present this is used but other 
information on weight, contents, path of orbit, etc., is 
also given. Under the plan, the launching of Samos II 
in 1961 would have been announced as "Apha I, January 
31, 1961" for being the first satellite orbited in 1961. 

Final order has been withheld because of opposition 
by some Pentagon officials. They say that since NASA 
would continue to give other information, the military 
satellites would be evident, and Russian space trackers 
can probably pinpoint orbits of unidentified satellites 
just as easily as those with fancy names. Continued de
bate will decide the future of the plan. It is clear, though, 
that military satellites are receiving increased security, 
evidenced by recent lack of information about launch
ings. The word Samos has already fallen under ban and 
Midas is expected to be next. 

Lasers to Vaporize Hostile Weapons 
The spy satellites may not be immune to defensive 

measures of hostile countries just as the U -2 planes were 
not the perfect system. Both the U.S. and Russia are 
working on high intensity light rays produced by a de
vice called the Laser (Light Amplification by Simulated 
Emission of Radiation). The Laser takes ordinary light 
composed of non-parallel rays of varying wavelengths 
and amplifies them as though the light was emitted from 
a source at infinite distance and all the same wavelength. 
The result is tl1at certain wavelength "lighf' of radiation 
intensity a billion times the output of the sun has been 
produced in pulses and of lesser intensities continuously 
generated. The Laser-produced light can be focused to 
very narrow beams, and one laboratory near the Penta
gon claims successful development of a device that will 
project an intensely hot beam that can burn through 
steel plate 10 miles away. The advanced programs divi
sion of Martin Marietta Co. is developing (for the Air 
Force), a Laser to beam million degree rays 40 to 200 
miles to vaporize hostile space weapons. They predict it 
will be in use by 1970. 

Manned Surveillance Systems 
The Air Force is already looking ahead when manned 

systems will be used to give more maneuverability and 
make countermeasures and attack against spy systems 
more difficult. The concept for manned global surveil
lance systems was outlined to high Air Force officials at 
a recent briefing at Rome Air Development center by 
two avionics companies: Litton Industries and Air-Borne 
Instruments Labs. This briefing came as the result of 
concern of the Department of Defense for continued 
and improved surveillance systems that would not be 

(Continued on page 28) 
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Deposited Memory Cores 
One of the many areas of advanced research and development 

now open to engineers and scientists at Remington Rand Univac 

In the very composition of matter lies the key to a whole new 
range of digital computer capabilities. Solid state research has 
been vitally important to the outstanding reliability of Univac® 
military computers. One of the most interesting current programs 
involves a searching study of ferro-magnetic domain behavior as 
applied to computer memory elements. An important result of 
this program is the use of thin film memory cores produced 
through vacuum deposition of molten metals. Switching time of 
deposited cores is in some instances as fast as 1/40 to 1/50 micro
second. U$e of these thin (.I microns) deposits is an important 
st~p toward micro-miniaturization of computer components. The 
evaporative process also promises to greatly simplify and speed 
up quantity production of memory units. 

This is one example of a variety of programs currently in pro
gress at Remington Rand which offer opportunity for advanced 
work in your field of interest. In all of them you will find the 
advanced facilities and the favorable environment which foster 
original, imaginative research and development. 

If yo)J have experience and education in a scientific field that 
has application to the computer technology, we invite inquiries 
pertaining to career opportunities. 

Send complete resume of education and experience to: 

R. K. PATTERSON. 

equipment for production of deposited 
core memory elements employs vac
uum chambers utilizing both oil and 
mercury diffusion pumps. 

ELECTRON MICROSCOPE capable. 
of 200,000 X magnification permits in· 
tensive study of ferro·magnetic do· 
main structure in investigating various 
metals and alloys used for memories. 

UNIVAC® 
DIVISION CF SPERRY RAND CDRPDRATIDN 

MILITARY DEPARTMENT • UNIVAC PARK • ST. PAUL, MINN. 
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250,000 rpmf-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics . .. Temperatures ranging from -200°F to 
-452°F 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 divisions and subsid iaries: AIResearch Manufacturing 

Divisions • Los Angeles 45, California • Phoenix, Arizona • Airsupp ly-Aero Engineering 

Garrett Supply • Air Cruisers • AiResearch Industrial • Garrett Manufacturing Limited 

AiResearch Aviation Service • Garrett International S . A. • Garrett (Japan) Limited 
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SOCIETY SHORTS 

Theta Tau, a national professional 
engineering fraternity, has again com
pleted a successful E-Day participation 
by winning the All Participation trophy. 
This year, as every year, the actives 
banded together with the pledges to par

ticipate in all of the E-Day festivities as well as a few 
of our own. We were honored, for example, to have as 
our guests for E-Day the Rochester Junior College so
ciety of the National Society of Professional Engineers 
(NSPE). We might also mention that Theta Tau's served 
E-Day in official capacities, as committee chairman for 
tournaments and open house as well as the Business 
manager. 

Our spring formal was, as usual, the social highlight 
of the year. We are now busy preparing for finals and 
especially for the traditional after finals parties. 

Jim Reynolds (instructor in Industrial Engineering) 
started off our professional development program last 
month with a talk on the concept of value analysis. Jim, 
by the way, is one of several of our active members who 
are on the faculty. Two weeks later, Chuck Gorgen, an
other active and winner of many, many sailing tourna
ments, talked about sailing and the engineering aspects 
of the sport. 

With all these things continually going on, one might 
think that the men of Theta Tau are just party boys. 
This is not so. Last quarter our house had a CPA of 2.77 
which is one of the highest group averages on campus. 
We believe that one of the reasons for our excellent 
average is the opportunity we have of knowing upper
classmen and graduate students who can offer much 
assistance to the understanding of course content. Fur
thermore, with all the fellows in engineering, the house 
atmosphere is very conducive to proficient course work. 

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. 

-~· ~·~ 

m ~ 

"Who's got a 45,000 volt transformer?" 
was one of the comments heard as mem
bers of Eta Kappa Nu, the electrical 
engineering society, prepared their curi
osity titillating exhibits for E-Day. (The 
transformer used to produce a travel

ing lightning is called "Jacob's Ladder.") As they worked, 
the older members had the advantage of the fresh ideas 
of two newly initiated men, William Kimmel and Donald 
Davis. 

Mr. Kimmel and Mr. Davis were officially welcomed 
into the ranks of HKN at an outstanding initiation ban
quet at the Edgewater Inn. Also honored at the banquet 
was David Fulkerson who was selected as the outstand-
ing junior in EE. 
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The activities of the Tech Commission 
during spring quarter have primarily 
centered around E-Day, May 11. Ron 
Lazarus, over-all chairman of E-Day, has 
done yeoman service ever since the be
ginning of fall quarter and the Tech 

Commission is greatly indebted to Ron for his fine work. 
Other accomplishments of the Tech Commission dur

ing spring quarter were essentially "odd jobs" to aid the 
LT. student body. T.C. completely handled the LT. elec
tions of May 6 and 7 by setting up and managing the 
ballot boxes and counting the votes. The Tech Commis
sion is serving a large po·rtion of LT. students by con
tinually striving to maintain the LT. lunch room--'- keep
ing it quiet, clean and efficient for studying. (It recently 
prohibited card playing in the lunch room after numerous 
complaints.) The Commission also procmed various tour 
guides for next fall quarter's welcome week program. 

The Tech Commission treasmy is now in the black 
and with a successful E-Day, the Commission should be 
able to start the 1962-63 school year on a financially 
sound basis. A large part of its fiscal stability can be 
attributed to the sagacious advice of the Tech Com
mission's capable advisor, Professor Paul A. Cartwright. 

Spring quarter at KHK started in quite 
an academic air with Professor Champlin 
and Professor Chenette as guest speakers 
at our first two Monday night meetings. 
Both talks were very informative, and 
were related to the study of transistors 

and some recent applications. 
Recently pledged to the Fraternity was Jack Trollman 

who is a fourth year E.E. He will join Lee Sigford, sec
ond year E.E., as a pledge experiencing the exaltation 
of being a member of the world's BEST electrical engi
neering fraternity. 

When the appearance of the outdoors was such to re
mind us all of something called summer our thoughts 
turned to- you guessed it- E-Day. E-Day is a large 
part of KHK's spring quarter activities and we partici
pated in everything from parade floats to queen candi
dates, especially queen candidates. Our special E-Day 
project was an electrical machine which played tictactoe 
with any and all challengers. Through the miracle of 
electricity, the mathematical probabilities of tl1e game 
were reduced to an electrical circuit which would out- · 
guess any human brain. The results of KHK's E-Day par
ticipation and the many projects that KHK participated 
in may be seen elsewhere in the Technolog. 

With E-Day out of the way KHK will end a very 
complete year with two parties. The first is to be a before 
finals party on the St. Croix with sailing and boating 
activities and the second will be the after finals party. 
To all E.E. and Physics majors, KHK extends an invita
tion to come over to the Fraternity House at 901 Wash
ington Avenue and l:ecome acquainted with what a Pro
fessional Electrical E:1gineering Fraternity is like. 
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The Tau Beta Pi spring initiation ban
quet was held at Edgewater Inn on 
AprilS. Twenty-nine new members were 
inducted into Tau Beta Pi in the after
noon prior to the banquet. The new 
members are: Alan Ackerman, Gregory 

Baker, Leon Barrett, Edwin Brown, Charles Bullock, 
James Carlson, Robert Doolen, David Garfin, Gary Goth, 
David Gregorich, Hobert Harder, Alden Hardwick, 
Charles Harris, John Henderson, Leon Keer, Robert 
Keillor, Raymond Knutson, William Kuretsky, Rollin 
Langseth, Peter Lohn, Robert Mass, Larry McDonald, 
Jerry McNally, Victor Moose, Roger Ring, Max Stuetzer, 
Hichard Sunderman, Wilbur Sweeney, and Theodore 
Szczech. We're proud of all of them. 

Dr. E. R. G. Eckert, Professor and Director of Thermo
dynamics and Heat Transfer in the Mechanical Engineer
ing Department, was inducted as an alumnus member 
for his outstanding work in the field of heat transfer. 

As part of the initiation each new candidate was re
quired to write a non-technical essay on a subject of 
his own choosing. The winning essay this quarter was 
submitted by Charles Bullock, who wrote on lumbering 
in Minnesota. 

The speaker for the evening was Mr. Howard Mold, 
Associate Director of the Management Center at St. 
Thomas College. His talk was on "The Second Greatest 
Secret." He pointed out ways toward obtaining a better 
job in terms of qualifications for which employers are 
searching in a man considered for promotion. 

Triangle fraternity would first like to 
proudly announce our new actives: 
Handy Caton, Giophysics '65; John 
Crane, Aero '6.5; Del Piepenberg, EE 
'65; and Jim Ree, Aero '65. The next 

.. _ _..__ .. item is to brag about our Queen, Dianne 
Bartell- Miss Calculation 1962. Dianne was crowned 
at a gay party in March when the house was so full of 
lovely ladies that many of the Triangle men had a hard 
time deciding which girl was the best of all. But a true 
Queen won, and Dianne reigned over all of our festivi
ties, and was entered in the E-Day contest. 

It's been a good year for us at Triangle- we have 
had a good time, but more important all have learned 
a good deal about living with others and accepting re
sponsibility. Interested? Stop by -1227 4th Street S.E. 

Sigma Alpha Sigma's new officers 
are Stan Kaplan, president; Chuck Reich, 
vice president; Merrill Goldberg, record
ing secretary; Claude Schochet, corre
sponding secretary; AI Garon, treasurer; 
and Joel Katz, parliamentarian. Ron 

Lazarus is general chairman of E-Day. Stan Kaplan is 
buttons and tickets chairman, and Dan Lieberman is 
chairman of the queen's committee. Michael Froman 
and Ken Stein are co-chairmen for the fraternity. Nancy 
Silver is the SAS candidate for E-Day queen. Newly 
pledged is Larry Gruman who enrolled at Minnesota 
following a year at ~IIT. The annual spring formal will 
be held May 26 at White Pine Inn, Bayport. 
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.. With spring quarte, mpidly coming to 
• an end, the joint student branch of 

AlEE-IRE can look back on a fairlv 
busy quarter. As usual, E-Day was the 
highlight of the quarter with AlEE-IRE 
entering many of the E-Day events. To 

start things off, Jean Bluhm was selected as our queen 
candidate. As E-Day approached we entered many of 
the sporting events, and set up our exhibit for the 
Open House in the Architecture building. 

On May 10, we were fortunate to have Dr. James W. 
Fitzwilliam as guest speaker at our meeting. Dr. Fitz
william, who is Director of Electron Development for 
Bell Laboratories, gave a very interesting speech entitled 
"Satellite Communications." 

During the last part of April the annual election of 
officers was held. Next year's officers are: Chairman
Ralph Tyler; Vice Chairman- Lyle Lemke; Treasurer
Tom Chanak; IRE Secretary- Kirk Johnson; AlEE Sec
retary- Jon Tammel. During the rest of this quarter 
and dwing the beginning of next fall quarter, we are 
planning a very intensive membership drive. We hope 
that all interested students will join. 

Now that spring quarter is in full 
• swing and the grass on the river bank 
• ••• ® is worn thin, APX comes to life. In be-

• tween tours to the Missrissippi, the chap
ter and guests have been touring other 
places of interest around the Twin 

Cities, including the James E. Stageberg residence, and 
the 740 River Drive luxury apartment. 

However, the highlight of the quarter was definitely 
the annual spring formal. This year the dance was held 
at the White Pine Inn at Bayport, Minnesota. The formal 
served as a fitting end to the spring quarter, or perhaps 
as a good beginning to the summer ahead. 

Pi Tau Sigma held its spring initiation 
on Wednesday evening, May 9. Dr. Ben
jamin Y. Liu of the mechanical engineer
ing staff was initiated as an honorary 
member, and six men from the mechani
cal and industrial engineering classes 

were also initiated. The new student members are: 
Larry G. Berglund, David D. Fleming, James L. La
Clare, Jerry D. McNally, David C. Peterson, and James 
R. Tobias. These men have shown themselves to be 
outstanding in both academic and character qualities. 

The initiation was followed by a banquet at Worwa's 
Cafe. Dr. Darrell Frohrib of the mechanical engineering 
staff was master of ceremonies, and Mr. Cyrus F. Smith 
of the School of Business Administration addressed the 
group. It was a very enjoyable evening. 

Needless to say, the members of Pi Tau Sigma are 
very proud of their organization, and feel it does a serv
ice to the profession of engineering, as well as to the 
professional welfare of its members. Pi Tau Sigma is 
also proud of the fact that of the 21 men elected to 
membership this year, 20 saw their way to affiliate with 
the organization. How about it, underclassmen? Here's 
something to aim at by your scholastic performance! 
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HIGH SCHOOL PAGE 

A Career in 
Metallurgy 

by PROFESSOR RICHARD A. SWALIN 
Head, Department of Metallurgy 

I am writing this article in order to inform you of the 
professional opportunities in a dynamic and rapidly 

expanding field which unfortunately is not actively 
brought to the attention of high school students. If you 
have an interest in physics, chemistry and mathematics 
you might well be interested in exploring the possibilities 
of a career in Metallmgy. Let me take this opportunity to 
tell you something about what metallurgists do. 

The function of a metallmgist is to design and develop 
materials which will be employed in a wide variety of 
technological applications. Let me cite two examples: 

Virtually everyone has heard of the transistor. The tran
sistor is used in electronic applications to supplement 
and sometimes replace the ordinary radio tube. Much 
of om advanced technology is based upon the develop
ment of the transistor. In fact the inventors received 
a Nobel prize for their effort. Now what role would 
you expect a metallmgist to play in the development of 
an electronic device? In actuality, metallurgists played a 
very significant role in the development. Most transistors 
are made of germanium crystals; in order for the tran
sistor to operate properly, the materials must be ex
tremely pure. The best crystals up to this time had an 
impurity content of one part in ten thousand. In other 
words, one atom out of every ten thousand was the wrong 
kind (copper, iron, etc.). This sounds quite pure but it 
was not nearly pure enough to satisfy electronic require
ments. The electronic requirements demanded that the 
impmity content be less than one wrong kind of atom 
for every 10 billion right kinds of atoms! Thus, entirely 
new methods of pmification of materials had to be de
veloped by metallurgists in order to remove impurities. 
The desired results were achieved and once metallurgists 
began to investigate other properties of these extremely 
pure crystals. some peculiarities appeared in their proper
ties. This, however, is another story which is just now in 
the process of being unfolded. 

The second example is perhaps the most striking. Most 
of us do not think of metals as being weak but actually 
scientists have known for many years through theoretical 
calculations that crystals (metallic as well as non-metallic) 
are actually much weaker than they should be. For ex
ample, a piece of metal one square inch in diameter might 
hold a 30,000 pound load before it breaks. Calculations 
performed 35 years ago indicate that this material should 
actually be able to hold 1,000,000 pounds before it 
breaks! There is a large discrepancy between experi
ment and theory, and some question arose natmally 
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concerning the accuracy of the theoretical work which 
was based on calculations of the atomic forces holding 
crystals together. 1etallurgists nonetheless undertook 
an extensive lengthy investigation and after many years 
found that certain atomic sized defects in crystals (called 
dislocations) were responsible for the inherent weakness 
of crystals. These defects seemed to be inherent in all 
materials although theory indicated that they could be 
eliminated. In recent years, as a matter of fact, both 
met;;tllic and non-metallic crystals have been prepared 
in the laboratory which contain absolutely none of these 
defects. When a load is placed on one of these crystals 
it is indeed found to support about 1,000,000 pounds per 
square inch. What does this mean for society? Actually 
there are several possible ramifications. One obvious one 
is in structural uses. Suppose that a metal cable one inch 
in diameter is cmrently needed in a given application. 
With these new dislocation-free materials, the cable 
diameter could be reduced to less than one-fourth inch 
in diameter and still hold the same load. It appears at 
present that a whole new class of useful materials is 
about to evolve from this investigation. 

From these examples we can get some idea of the 
types of things metallurgists do. Many new horizons 
will be appearing in the future. 

Actually in most fields of technology, available ma
terials are not suitable for new processes and products. 
Consequently new scientific and technological develop
ments are dependent in part on the development of im
proved materials. As a result there is a great demand for 
metallurgists in almost all varieties of industry, in gov
ernment and in universities. There is also, at present, a 
substantial shortage of metallurgically trained people. 
Furthermore the government estimates that in 10 years, 
160% more metallurgists will be needed. Because of the 
critical need for materials and shortage of people, the 
government is supplying universities with about 
$50,000,000 dollars a year to increase the availability of 
students and to increase our basic knowledge of metals 
and other materials such as plastic! As a consequence of 
this, professional opportunities for our graduates are 
excellent. 

If any of you are interested in exploring the possi
bilities of a career in metallurgy, we will be glad to have 
you stop in the Department for a visit. [] 

When you come to the University 

the 

invites you to explore a job opportunity. 

The MINNESOTA TECHNOLOG likes to 

work in several new freshmen each year to keep 

itself "young in spirit." 

Stop in to Room 2 of the Mechanical Engi

neering Building to sign up for an interview. 
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THE BELL TELEPHONE COMPANIES 
SALUTE: NORM SHERER 
Norm Sherer joined Ohio Bell two years ago. He hadn't 
been with the company long when he had an imaginative 
idea for speeding up customer hilling. This idea and 
others won Norm an important promotion to Sales Super
visor for the Columbus Office. Now, with six engineers 
who report to him, Norm keeps Columbus businessmen 

informed on advances in telephone service and equipment. 
Norm Sherer of the Ohio Bell Telephone Company, and 

other engineers like him in Bell Telephone Companies 
throughout the country, help bring the finest communica· 
tions service in the world to the homes and businesses of 
a growing America. 

® BELL TELEPHONE COMPANIES 
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WHAT'S 

NEW • tn 

edited by PETER HALDEN, ME '64 

U ol M Computer 
Control Data Corporation announced that it has re

ceived a contract to install a two-computer system here 
at the University of Minnesota early this summer. In a 
statement issued today, Mr. Frank C. Mullaney, Vice 
President and General Manager of the company's Com
puter Division, described the new computer system as 
the "equal of any computation facility now in use by any 
university in the United States." 

The two computers, main elements of the system, are 
the large-scale Control Data 1604 and the desk-size 160. 
These two computers will be used in what is called the 
Control Data Satellite Computer System. In this system 
the two Control Data computers are so vel'satile thart 
they can either be operated together or independently 
in a great variety of highly complex problems. In either 
case, both the 1604 and 160 compute in millionths of a 
second, and transfer information between their magnetic 
core memories also in millionths of a second. 

Dr. Marvin L. Stein, who directs operations in the 
University's numerical analysis center, said that the new 
Conh·ol Data computer system will make it possible to 
undertake research and academic programs, which, be
cause of their complex nature and extremely large size, 
were impractical on the older computer system presently 
in use. Many such programs are found at the Univel'sity 
of Minnesota in chemistry, engineering, medical and 
biological sciences, agriculture, physics and the social 
sciences. Typical of this type of research is a program 
now in progress involving studies in space vehicle travel 
and the heat problems associated with re-entry into the 
earth's atmosphere. 

World's Largest Robot 
The world's largest robot, an 85-ton giant that walks 

on tank treads yet can pick up an egg with the touch of 
a child, has been built by General Electric for the Air 
Force. After a six-month testing and check-out program 
in Nevada in cooperation with the AEC, the Air Force 
Special Weapons Center will use the manned monster in 
direct support of Project Rover, one of the country's two 
nuclear rocket development programs. 

Called the "Beetle," the huge vehicle can move in 
close to a radioactive nuclear rocket or reactor to make 
adjustments or perform emergency operations. Heavy 
shielding protects the operator even when radiation 
levels outside would be fatal. 

Though its 16-foot arms are brawny enough to punch 
through a concrete wall, Beetle's hands have remarkable 
dexterity. They can put nuts and bolts together and ma
nipulate hand and power tools. 

The Beetle's operator sits in air-conditioned comfort 

22 

Engineering 

surrounded by the foot-thick lead shielding of the 
100,000 pound cab. The entire cab, to which the arms are 
attached, rises hydraulically to a height of 25 feet and 
rotates as required. The cab's five windows are two-foot
thick panes of specially leaded glass. 

Pretty Pat Rizzuto of Cincinnati relaxes in the 16-foot arms of 
the world's largest robot, an 85-ton atomic age mechanic called 
the "Beetle." General Electric built the giant for the U.S . Air Force 
which will use it in Project Rover, one of the country's two nuclear 
rocket development programs. 

A special "vest pocket" closed-circuit TV camera is 
used to see around corners and inside hot reactors and 
power plants. With one of its hands, Beetle plucks the 
camera from its "pocket" and points it at the object of 
interest. 

A 500 hp six-cylinder, air-cooled engine powers the 
vehicle and a four-cylinder 110 hp auxiliary drives the 
main hydraulic pump and an a-c generator. An electrical 
creep drive system for close positioning can also move 
Beetle out of a radiation field. 
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Life on the Planet Mars? 
The answer to one of man's most intriguing questions 

may be a step closer to being found some time late this 
year if an unusual study being made by Ford Motor 
Company scientists proves successful. 

The question: Is there life on the planet Mars? 
The National Aeronautics and Space Administration 

has awarded Ford's Aeronutronic Division of Newport 
Beach, California, a study contract to determine if short
cut methods can be found for tracking down traces of 
life on other planets. 

If successful, the Ford studies may lead to develop
ment of a simple, light weight and effective space Life 
Detector that is both small and reliable enough to be 
sent to Mars or Venus on a spacecraft in the near future. 

According to Ford scientists, an elusive, but very posi
tive clue to determining whether life exists elsewhere in 
the Solar System lies in the detection of protein mole
cules - the organic substances common to every known 
form of living matter. 

Using presently known methods to find and identify 
protein molecules on a distant planet would require an 
unmanned spacecraft to land a large and heavy array of 
instruments on the planet's surface. Such a robot chem
ical sleuth would then conduct a difficult analysis using 
exacting chemical and physical techniques. The results 
of these tests would then be sent back to Earth by radio 
signals. 

The techniques Aeronutronic scientists are studying 
could provide a spacecraft with a much more simple and 
reliable mechanical sleuth for tracking down the elusive 
protein particles. 

Dr. Robert E. Kay, a biochemist who heads the pro
gram at Aeronutronic, said the Life Detector would 
search indirectly, by observing the change in color cer
tain dyes undergo when brought into contact with 
protein. 

Protein traces so small as to weigh only 3.5 billionths 
of an ounce are sufficient to turn the dye a very dark 
blue, he said. 

"Scientifically, we describe the process as formation 
of 'J bands,' the 'J band' in this case being a narrow seg
ment of the visible spectrum that is dark blue," the bio
chemist said. 

"We can tell when 'J band' are formed by measuring 
how much light is absorbed as it passes through the dye 
solution," he said. 

"Each color has its own specific absorption pattern, or 
signature. A simple device, such as a colorimeter, could 
search out the signature of this particular 'J band,' 
which, if there, would indicate the presence of protein." 

Vehicle Perfection 
At GMC Truck & Coach Division a task force of 12 

engineers is spearheading a new program known as 
"Vehicle Dynamics." Many of the same tools used to 
put man-made planets into orbit are employed by this 
small band of engineers in its quest for vehicle per
fection. 

"By combining science and engineering," said GMC 
Chief Engineer Harold 0. Flynn, "this group can come 
up with answers to important engineering questions that 
would take weeks and possibly even months to solve 
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under previous methods. 
"The heart of the system is the application of mathe

matics and computations to practical problems. Often 
these techniques can determine whether a new idea is 

Illustrating space-age techniques used in the development of GMC 
trucks and coaches, the basic equations above were employed to 
determine the riding characteristics of a truck. 

sound without our having to resort to lengthy and ex
pensive tes ting procedures." 

Mathematical equations capable of being fed into 
electronic computers bring all the various, theoretical 
structural qualities of the items together. Then these 
usually are fed into a digital computer. In a few seconds 
the computers come up with answers that would other
wise require many hours of hand computation. 

The Vehicle Dynamics engineers concentrate on com
mercial vehicle development. There are times, however, 
when they must attack problems connected with defense 
vehicle design. 

During the development of a transporter-erector that 
would haul Minuteman ICBM's to launching silos, for 
example, men staffing the group were asked to find out 
how the vehicle's weight could be shaved without im
pairing its over-all strength. This triggered a flurry of 
calculations and computations that led to valuable metal
lurgical and design recommendations. 

Recently, the group launched a study of suspension 
systems to determine their smooth riding characteristics. 
Various elements of a typical suspension were gathered 
mathematically, then fed into a computer. Results were 
later checked on a ride simul'ator at the General Motors 
Technical Center in Warren, Michigan. 

"I was amazed how closely our findings matched 
actual test conclusions," said Walter D. Noon, engineer 
who heads the Vehicle Dynamics Group. "There were 
minor discrepancies, naturally, but the basic information 
was correct." 
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YOU SEE, HOMER? 
ELECTRIC RATES ARE ABOLJT' 

50% LDWER THAN JUST 
30 YEARS AGO. 

TURN THE UGHTS 
ON, ROY, I'M AFRAID 

OFTHEDARK. 

No matter how you look at it, electricity is cheaper today. Naturally, the electric 

bill is higher than it used to be, because the average home uses five to six times 

as much electricity as it did just a generation ago. So, turn on the lights, Roy, 

because ... 

ELECTRICITY'S PENNY-CHEAP FROM :..SP 
-----NSP NORTHERN STATES POWER COMPANY-----
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Combine Modern Design With Malleable Iron 
For Lighter, Stronger Parts 

Six In Designing Minimum Weight 
Malleable Castings 

By following tl'lese basic steps, designers can take advan· 
tage of Malle ' le's high strength and e~cellent thin-section 
castability tof'"Oduce rugged, lightweight Malleable cast· 
ings. Early coqsultation with your Malleable producer can 
be of real assi tance. 

~;(); 
. , 2. Estalllbh Kesr Points 

Visualize ultimate 
part use and 

tf: -~::::~:~: U po1nts. 

- -

0 
Section A·A Section B·B u 

Section C·C 
5. Malia Sections Uniform Sec· 

~ions sbould be desianed to 
promote d(reetlonal ~olidif~· 
cation toward the leedina 
head. This insu,.es prope:t 
coofina aod heat transfer. 

Free Malleable Engineering Data File is available for your use. Just 
write to Malleable Castings Council, Union Commerce Building, 
Cleveland 14, Ohio ... or ask any company that displays this symbol. .. 
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EDWARD P. NEY 

Cosmic rays to balloons to solar corona to the zodiacal 
light. This is the varied line of research that Dr. 

Edward P. Ney of the physics department has followed. 
Originally an undergraduate here at Minnesota, Dr. 

T he only man in the world who crashes cars with 
people inside them! This "distinction" belongs to 

our own James J. Ryan, Professor of M.E., who for the 
last 2.0 years has been developing safety devices for both 
the automobile and the airplane. 

This all began back in 1940 when Prof. Ryan was an 
associate Prof. here at Minnesota. He was originally 
approached by Mayo hospital officials to design and 
build the first "human centrifuge". Successful at this, he 
was asked to design an altimeter and accelerometer to be 
used in parachute studies. He th~m used these same com
ponents in designing a flight recorder on which he still 
owns a patent. The flight recorder is now required on all 
jet and turbo-prop aircraft, and recently made headlines 
as the much sought "yellow box" in the plane crash at 
Idlewild airport a few months ago. 

After the flight recorder, Prof. Ryan, "realizing that 
he couldn't crash airplanes," decided to turn to automo
biles in his quest for safety devices. In one such test he 
managed to knock himself unconscious, and his research 
funds were immediately withdrawn. Since then he has 
suffered many setbacks in getting funds and public 
support for his new ideas. Still he has managed to de
velop many safety innovations for the auto, and hopes 
that they will eventually become as accepted as his 
flight recorder. 
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Ney worked under Dr. A. 0. C. Neir on the original 
separation of u 235 from u:!~7 and the subsequent analysis 
by mass spectroscopy. He then continued the mass spec
troscopy work at the University of Virginia where he 
also received his Ph.D. He returned to Minnesota in 1947 
only for the summer, but he became so involved in 
cosmic ray research here that he decided to remain here. 

His first work was studying the cosmic rays at differ
ent altitudes and latitudes with equipment suspended 
by balloons. However, the equipment soon became so 
complex and cumbersome that the balloons could not 
handle it. 

Next, Dr. Ney and his associates took a few years off 
to make the first quantitative engineering studies ever 
made on balloons, and to design a balloon that could 
handle their equipment. 

During the year of the solar eclipse, Dr. Ney went to 
Africa to substantiate a themy he had formulated about 
the sun's corona. Although he neither proved nor dis
proved his theory he got some of the best pictures of the 
sun's corona ever taken. One "highlite" of the trip was 
when a truck tipped over on him, 10 miles from the 
middle of nowhere. Just lately he was down in Mexico 
taking pictures of the zodiacal light, a form of electron 
dust composition in the universe. 

Dr. Ney is now proof-reading the final draft of his first 
book, Relativity. After he finishes that he plans to take 
a sabbatical and travel to Sydney, Australia, where he 
will study radio astronomy. 

JAMES J. RYAN 
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CHALLENGE IN CALIFORNIA 
IN ALL PHASES OF CIVIL ENGINEERING 

highways 

bridges 

structural 

sanitary 

hydraulic 

MINNESOTA TECHNOLOG 

C IV I L E N G I N E E R I N G J U N I 0 R S : A few months from now, when you 
return to school as a Senior, we will have an announcement for you in this space 
which could launch you on your way to rapid advancement. It will tell you when 
we will be on your campus to talk with you about well-paying jobs in California's 
long-range state projects in highway, bridge, structural, sanitary, and hydraulic 
engineering. Watch for this announcement: CHALLENGE IN CALIFORNIA! 
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Spy in the Sky ... 
(Continued from page 15) 

vulnerable to enemy attack. The proposed system would 
consist of a number of multi-manned earth orbiting 
vehicles performing functions of both satellite and air
craft. The system would be more valuable than Samos 
in that a man would add discretionary and human judg
ment in maneuvering over enemy territory and around 
possible hostile vehicles. It might also be used to launch 
missiles from orbit and do bomb damage assessment, 
should the need ever arise. The orbiting craft would be 
designed so it could swoop down from polar orbit to low 
altitudes of 90 to 100 miles to get detailed photographic 
data. Midas satellites would still be used to supplement 
the missile warning system. 

Preserving Our freedom 
As complexities of the spy-in-the-sky satellites become 

apparent, the cost question always arises. Preserving the 
freedom of the free world is costly, but some system of 
keeping watch on potential enemies is essential if the 
U.S. is to accurately plan its defenses. Next time Pearl 
Harbor might be New York or Chicago. To see that 
there is no next time, Samos is whirling over hostile 
countries keeping an eye on what they might be doing 
in the way of preparing to destroy our freedom. Right 
alongside Samos is its partner Midas, keeping watch for 
any missile launchings an enemy might make. [] 
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MAY ANSWERS 

1. The same 7 steps are still above water. 
2. First take the goat across. Then return and 
take the wolf over. On the second trip back 
across, bring the goat back. On the third trip 
take the cabbage over, bringing nothing back, 
and on the last trip take the goat over. 
3. Gas tank of each plane is full on departure 
and there is a time in flight when fuel left in 
one plane will completely refuel all the other 
planes. 

n = number of planes. 
R = range of each plane 

Fueling operations take place when 1/n, 
1/ (n-1) etc of the fuel is used up. 
Distance = R/ n + R/ (n-1) + - - - - + R/ 2 + R 

= R(1 + 1/2 + 1/3 + - - - - + 1/n) 
When n equals 10, the sum in brackets is 

almost 3. 
4. Infinitely fast. 
5. Experiment is being conducted by ME's 
on staff. 

EVENING 

CAFE 
and 

ART 

GALLERY 
818 Washington 

Southeast 

Nitely from 7:30 P.M. 

THE EXOTIC GALLERY 

JOB INTERVIEWEES! 

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 up 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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PIPERS 

You'll score big this Spring in silver-slim 

"Pipers" ... the low-riding, tight-fiting slack 

sensations by H-1-S! No belt to bug you,

Hidden side tabs keep 'em up. And-cuffs 

are nowhere, man, nowhere. Pick yourself 

a pair of "Pipers" from heaps of cool new 

fabrics that wash in a wink ... 

~bt QCoUtgt 8bop 
500 Washington Ave. S. E. 

MINNESOTA TECHNOLOG 

Splinters ... 

A beautiful girl was walking along 
the sidewalk one evening on her way 
to the movie. She noticed a small bird 
laying at the side of the road with 
a broken wing. Instead of going to 
the movie she took the bird home, 
bandaged its wing, and fed it. In a 
few weeks the bird was well enough 
to fly home. 

Now let's see you guys find any
thing dirty in that. 

• • • 
Too many people are spending 

money they haven't earned to buy 
things they don't need to · impress 
people they don't like . 

• • • 
A fellow and a girl charged around 

a corner and bumped smack into each 
other. They stepped back, apologized 
and started up again, but they both 
dodged in the same direction and 
bumped once more. Again they start
ed up, bumped, and apologized: this 
time the fellow stopped, raised his 
hat and gallantly remarked, "Just 
once more honey, then I really have 
to go." 

• • • 
His face flushed but being a good 

plumber there was no noise . 

• • • 
'Thish match won't light." 
"Washa matter with it?" 
"I dunno- it lit all right a minute 

ago." 

• • • 
Prof: "What is an engineer?" 
Student: "A person who passes as an 

exacting expert on the basis of being 
able to turn out with prolific fortitude 
inate strings of incomprehensible 
formulae calculated with micromatic 
precision from vague assumptions 
which are based on debatable figures 
taken from inconclusive experiments 
carried out with instruments of prob
lematical accuracy by persons of 
doubtful reliability and questionable 
mentality for the avowed purpose of 
annoying and confounding a hopeless 
chimerical group of fanatics referred 
to all too frequently as Engineers." 

• • • 
Here's to the C.E. lying on the 

floor ;' he tried to slam a swinging 
door! 

.... . . · ..... · .. . . . . . . . . . . . . . . . . 

. .PillsburY. 
·:. ~ :> .. ~ . . . . . . .. . . . . . . ... . . . . 

Change 

Creates 

Challenge 

engineers at Pillsbury find 
professional stimulation by work
ing with a large variety of proj
ects related to their special fields. 
In the production of household 
chemicals-food products for the 
home, restaurant and bakery
formula feeds, soy products and 
agricultural chemicals for farm 
and industry, The Pillsbury Com
pany offers many rewarding ca
reers for the chemical, industrial, 
mechanical and electrical engi
neering graduate. 

THE PILLSBURY COMPANY 
Minneapolis 2, Minnesota 
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Automatic cars with button and lever 
controls may seem far out right now. But 
Ford Motor Company scientists and engi
neers are busy prying out and buttoning 
down some fantastic computer
controlled guidance systems for future 
Ford-built cars. 

Among the controls now under study at 
Ford is a radar system that warns a 
driver when he gets too close to the 
vehicle ahead. Another is a short-range 
radio frequency device that extends the 
limits of drivers' senses by giving advance 
information on road surface and weather 
conditions, evaluating and appraising 
obstacles in the driving path ahead. 
When developed, control systems like 
these will enable drivers to enjoy safer, 
faster driving without fatigue. 

Advanced studies of this nature are but 
a part of a continuous and wide-ranging 
program that has gained Ford its place 
of leadership through scienti(lc research 
and engineering. 

M O T OR C O M PA NY 
The American Road , Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE FARM 
• INDUSTRY • AND THE AGE OF SPACE 
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Free 
Book 
for folks 

on the move 

Gives the facts about moving. 
Explains the moving estimate. 
Shows how charges are deter
mined. It's FREE ... call or write: 

Beltmann Co. 
2010 Minnehaha Ave. 

Minneapolis 
FE 2-6445 

@ 
AGENT FOB 

NORTH A/liTER/CAN 
VAN LINES 

WORLD WIDE MOVERS 

MINNESOTA TECHNOLOG 

WE'LL. 
BACK 
fALL 

BE' 
IN THE" 
~ITH 

THE VERY 
SA~E 

FRIENDLY 

SERVICE 
IN OUR 

NEW 
EXPANDED 
QUARTERS! 

CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-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. 

The Asphalt Institute 
College Park, 

Maryland 

GENERAL 
BOOKBINDING 

WE BIND 

THESES 

MEDICAL PAMPHLETS 

CHEMICAL TEXTBOOKS 

MAGAZINES LAW REVIEWS 

COVERS - AlBUMS 

Made to your specifications 

• incorPorated ERICKSON 
BINDERY 

ART MATERIALS, INC. 

315 14th ave. s.e. 

Downsfoirs Perines Bookstore 

FEderal 9-0397 

downstairs 

GRAY'S DRUGSTORE 
1326 4th St. S.E. FE. 6-5765 
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Your Project: America's Voice from Space 

Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd, Gus Grissom, and John 
Glenn, from space. Collins designs, develops, and produces systems essential to every phase of manned space 
capsules. Prelaunch ... launch ... flight ... re-entry ... recovery. Collins is the link between earth and space 
in both human · and electrical language. 

Your Opportunity: Collins is working on a variety of long-range space projects which provide openings for 
qualified E.E.'s, M.E.'s, mathematicians, and physicists for development of space communication systems. 
Specialists are required with design experience in HF, VHF and UHF equipment, digital communications, 
spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theory, and 
ground systems. If you are interested in the challenge of a career with Collins, contact: 
L. R. Nuss, Collins Radio Company, Cedar Rapids, Iowa • C. P. Nelson, Collins Radio Company, Dallas, Texas • R. 0. Olson, Collins Radio Company, Newport Beach, California 

an equal opportunity employer 

~ 
COLLINS 

~ 
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Splinters 

He met his ex-wife at a party and 
after a few drinks suggested that they 
have another try at marriage. 

She sneered, "Over my dead body." 
He remarked, "I see you haven't 

changed a bit." 

• • • 
St. Peter: "Our records show that 

there's only one mark-against you
and that's for cussing." 

New Arrival: "I never cussed but 
once in my Iife." 

St. Peter: "When was that?" 
N.A.: "In an important golf game." 
St. Peter: "Tell me about it." 
N.A.: "On the seventeenth hole, 

with the game tied, I got a beautiful 
shot- 250 yards down the middle, but 
the ball landed in a puddle of water 
left there by the course sprinkler." 

St. Pete: "That's when you cussed, 
huh?" 

N.A.: "No, not then; I took my 
number three iron, but because of the 
water, shanked the ball and drove it 
into the woods." 

St. Pete: "THEN you cussed!" 
N.A.: "No, I sighted the green, and 

found that by shooting between two 
trees, two feet apart, I could make 
the green. So I took a spoon and laid 
that ball within three feet of the pin!" 

St. Pete: "Don't tell me you missed 
that putt!" 

• • • 

Sleeping the sleep of the just in 
his upper berth, the gentleman was 
awakened by a persistent tapping 
from below. 

"Oh, Mr. Forsythe, are you 
awake?'' 

"I am now," he said groggily. 
"It's frightfully cold down here, 

Mr. Forsythe. I wonder if you would 
mind getting me a blanket." 

''I've a better idea, lady," he said, 
"let's pretend we are married." 

Giggly, she said, "That sounds like 
a lovely idea." 

"Good," said he, rolling over, "now 
go get your own damn blanket." 

• • • 
"I could give you a kiss, Herbert, 

but I don't think it would be quite 
right." 

"Go ahead. I'm no perfectionist." 

MINNESOTA TECHNOLOG 

Involvement: LIFE 

GROWTH •.. 

In this era of startling scientific and mechanical progress, the significance 

of human vitality and growth is sometimes minimized. As it relates to man

individually and collectively-growth is the human drive toward advance

ment. And ... advancement is the result of directing specialized talents 

toward the goal of making an enduring contribution to mankind through 

the exploration and eventual conquest of the unknown. 

Stanley Aviation Corporation is dedicated to such a philosophy. 

This progressive firm, recognized for its leadership in the design and 

development of aircraft escape and survival systems, has a continuing need 

for additional outstanding scientists and engineers who share its own deep 

interest and enthusiasm in the importance of man's growth ... and survival. 

Excellent opportunities exist for qualified specialists in Aerodynamics, 

Computer Engineering, Design Engineering, Physics and other similar areas 

of a technical or scientific nature. 

Direct your confidential inquiry to: 
F. E. Wright, Personnel Manager 

-2501 DALLAS STREET 
DENVER 8, COLORADO 

An equal opportunity employer 
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*THERE IS A MORAL H ERE 

Sales begin before a 

Salesman calls- with 

PRINTED SALESMANSHIP 

34 

This man doesn't know you. 

He doesn't know your product. 

He doesn't know what goods 
or .services you can render him. 

He doesn't know your company's 
record or reputation. 

*Does he have any idea what 
you want to sell him? 

JONES PRESS 
PRINTERS • LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 

MAY, 1961 



~ ADVANCED . 
~ '·::;:; FLASH 

1\ Jrl " 

"i·- TECHNOLOGY 
• Flash-induced chemical catalysis 
• High-speed photography of chemical 

and process reaction 
• Motion studies, shock-wave photos 
• Cloud chamber physics 
• Deep-sea photography 
• U.V. printing and time-marking 
• Satellite beacon systems 

EG&G's leadership in flash technology is 
solidly based on original contributions to 
the state of the art which have produced 
more than 40 patents for tubes, circuits and 
strobe systems. 

OPTICAL MASER 
(LASER) 

LIGHT PUMPS 
400 ws. system 

$1190 

1280 ws. system 
531 532 $3345 

Model531 Output: 400 ws. (1050 mfd at 900 v.) 
Input: 115 v. 60 cycle a.c. Price $795. Model 
532 Flash Head with 2 Model 100 tubes: 
$395. System will drive ruby rods with 400 ws. 
threshold. System price: $1190. 

ModeiSZZTwo unit1280 ws. system provides 
up to 4 kv. into 80 mfd. or 160 mfd. Triggered 
externally or from front panel. Drives Model 
511, 512, 513 Flash Heads with 4 to 10 Model 
100 tubes. Accommodates crystals 2" long 
up to W' dia . Input: 110 v. or 220 v. 60 cycle 
ac. Price $3345 (complete system with 4 
tubes). 

Note: Power supplies, capacitor banks, 
flash heads, pulse transformers are all 
available as separate items. 

XENON FLASH TUBES 

FX-1 (above) 400 ws. FX-38 200 ws. 

FX-42 (above) 3" arc, 600 ws. 
FX-45 6" arc, 2000 ws. 

FX-31 (above) 5 ws. fl at -topped for optimum 
optical characteristics. 

Further information on request on above 
products and on Hydrogen Thyratrons and 
Diodes, Triggered Spark Gaps, Transform· 
ers, Oceanographic Instruments, Radia
tion Detection Devices, other Flash Tubes, 
Flash Machines, Stroboscopes, etc. 

~ 
Edgerton, 

Gerrneshausen 
& Grier, Inc. 

180 BROOKLINE AVENUE, BOSTON 15, MASS. 

MINNESOTA TECHNOLOG 

E.LECTRONIC 
FLASH 

EQUIPMENT 

Mlcroflash Flash Duration: 0.5 micro
second. Peak Light: 50 x 106 beam 
candle power. Energy Input: 8 ws (.05 
mfd at 18 kv). Recycle Time: 5 seconds. 
Time Delay: Adjustable from 3 to 1000 
microseconds. Price: $975.00. Point 
Light Source Attachment: $35.00. 

MARK VI 
SENSITOMETER 

Compact, easy to 
use, laboratory de
vice. Will accommo
date glass plates, 16 mm. or 35 mm. 
films. Exposure Times: 1/100, 1/1000, 
1/10,000 second. Built-in voltage regu
lator. Color correction filters unneces
sary. Price $600.00. Mark VII Sensitom
eter, which has the additional ranges 
of 1/100,000 and 1/1,000,000; is 
available at $1200.00. 

High-Speed 
STROBOSCOPE 
Light source spe
cially developed for 
use with high-speed 
cameras for studies 
of fast-moving ob
jects such as shock 
waves and projec
tiles. Flashing Rate: 
Up to 6000 flashes per second. Flash 
Duration.: As low as 1.2 microsecond. 
Triggering: From camera, oscillator or 
contactor. Price: $3500.00. 

~ MOOEL517 
ft • J?S±-"¥• 

MODELS IS 

Microscope Flash Illuminator Mod
el 516 lamp and 515 power supply 
provides high intensity flashes (150 
microseconds at 100 ws) for extreme 
close-up photography of delicate sub
jects without heat damage .. . e.g. 
human eye, insects, botanical speci
mens, etc. Model 517, separate lamp 
assembly permits close-ups of under
water subjects in fish tanks, etc. Com
plete system, consisting of models 
515, 516 and 517- $579.00. 

Double Flash for silhouette photog
raphy ... flashes at accurately timed 
intervals from 5 to 100 microseconds. 
Flash duration >i microsecond. Price: 
$2000.00 

Multiple Mlcroflash for superimposi· 
tion of up to 20 photographs on single 
negative at. up to 100 kc. rate. Price: 
Basic unit: $2800.00. Discharge units: 
$525.00 ea. 

~TEL. COPLEY 7-9700 
CABLE: EGG INC, BOSTON ; TWX : BS 1099 

Edgerton, Germeshausen & Grier 

180 BROOKLINE AVE., BOSTON 15, MASS. 

MODEL 707 
OSCILLOSCOPE 

DC to 2000 Me bandwidth ••• 
0.2 millimicrosecond rise 
time • .. sinl{le transient and 
repetitive s1gnal capability 
• .. sensibility: 55 mv/ trace 
width. Small spot size, maxi
mum resolution. Six cali· 
brated sweep speeds: 5, 30, 
100, 300, 1000 and 3000 milli· 

microseconds/cm. Easy to operate invalu
able for measurement of diode recovery 
time, ultra-high-frequency phenomena and 
in many other applications. 

MODEL 751 
PULSE GENERATOR 

All solid-state, transistor· 
ized, high-speed pulse gen· 
erator produces positive 

· pulses of fast rise time (less 
~~~;;;;- than 1 millimicrosecond). 

Repetition rate: 10 cycles to 
100 kc. Output pulse width: 
2 to 100 millimicroseconds. 
Pulse amplitude: 20 v. into 
50 ohms approx. Operable 
in any position. Pric.e: $285. 

~ MODEL850 
'S!.,W CAMERA SYSTEM 

Optimized, fully integrated 
system for photographic recording of the 
fastest transients at 1:1 magnification. 

~ DIODE RECOVERY 
'S!.,W CABLE SYSTEM 

Model 760, a complete sys. 
tem for accurate observation and measure· 
ment of diode recovery time in the milli
microsecond region . Controls and meter on 
front panel of sturdy metal case. 

<I fl!j PULSE INVERTERS 
Model TR-6- coaxial -ferrite 

balun with excellent frequency response for 
converting 50 ohm single -ended to push -pull 
100 ohm signals. Model 819 (for use with 
EG&G Model 751 Pulse Generator) to provide 
negative pulse output. 

~ RADIATION 
'S!.,W MEASUREMENTS 

Complete systems using 
EG&G detectors and Model 707 Scope . . . 
available for measurement of high -fre
quency pulsed radiation. 

~ TRANSFORMERS, 
POWER SUPPLIES 

EG&G is outstandingly well 
staffed and equipped to design and produce 
custom-built transformers, chokes, mag
netic amplifiers, DC to DC converters, pulse 
transformers and power supplies for militarY 
or commercial use •• . and trigger trans
formers for all types of flash tubes. 

Full technical information on all products 
available on request. 

180 BROOKLINE AVENUE, BOSTON 15, MASS. 
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edited by RICHARD A. PEDERSEN, EE '62 

BRAIN 
S~3S"3.1. 

1. A ship in a harbor has a 27 -rung ladder down the 
side; the rungs are spaced 15 inches apart. At low tide 
( 6 a.m.) the 21st rung was just above the water level. 
If the tide rose at an average rate of 11 inches per hour, 
how many rungs would be above water at 12 noon? 

2. A man was traveling with a wolf, a goat, and a basket 
of cabbages. For obvious reasons he could not leave the 
wolf alone with the goat, or the goat alone with the cab
bage. He had to cross a stream, but his only means of 
crossing was a boat in which he could take only one of 
them at a time. How could he successfully complete the 
passage? 

3. Suppose you are an Air Force pilot and have to de
liver a bomb in some distant part of the globe, the 
distance being much greater than the range of the plane 
you are going to use. Thus, you have to refuel in air. 
Starting with several identical planes which refuel one 
another, and gradually drop out of the Hight until the 
single plane carrying the bomb reaches the target, how 
would you plan the refueling program and how many 
planes will you need? (The refueling takes very little 
time.) 

4. If you travel from point A to point B at an average 
rate of 15 miles per hour, how fast must you return so 
that your average rate of speed for the entire trip is 30 
miles per hour? A and B are 12 miles apart. 

5. A certain ME taking an EE survey lab found that wire 
X which was 1/ 640 rods in diameter had a resistance 
of 5.6(abvolt-hrj esu furlong) at 47 degrees Farenheit and 
that 2 in.3 of the material absorbed .01 BTU during an 
isothermal expansion of 50mils3 • Assuming that the vis
cosity of material X is 14,726(slugj knot-microcentury2) 

how many cubic yards of 3.2 beer can 4lh ME's con
SW11e in one fortnight? 

The answers for this month's Brain Teasers appear 
on page 28. 

MARCH ANSWERS 

1. 1236 balls 
2. A,3,K,7,Q,4,J,6,10,2,9,5,8 
3. 111,222, - - - - - - 999,000 
4. Bus B arrives 41t.! minutes after bus A has 
left. 
5. 74,120 feet. 
6. The watch is gaining 60/ 134 minutes in 65 
minutes. 

MARCH WINNERS 

1st yr.- John H. Traver . . $1 
2nd yr.- None 
3rd yr. -None 
4th yr.- Larry W . Finger . . . . . . . . . . $5 
5th yr.- None 

To GradUating Seniors: 

, , , 

To Everyone Else:_ 

ENGINEER'S BOOKSTORE 
Main Engineering 
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Kodak beyond the snapshot . 
( random notes) 

• • 

Densitometry in Lllliput 

Photography is art, photography is 
amusement, and more and more photog
raphy is a way of packing information 
and electronic circuitry. The packing 
calls for thinking very, very small about 
photography. 

We cannot be blamed for feeling a little 
wistful as we cheer photography's prog
ress in Lilliput. A remarkably small 
number of dollars worth of KoDAK 
High-Resolution Plates and KoDAK 
KPR Photo Resist are used up in pro
ducing a remarkably large number of 
solid-state microcircuits. 

Fear not for us. We'll make out. 

Nowhere will you catch us claiming 
that this " micro" business is as easy as 
falling off a log. Indeed, an appreciation 
of the relationship between the logs of 
exposure and reciprocal transmittance 
makes scarcely more than a good begin
ning toward controlling them on a micro 
scale. Here the frequency response of a 
photographic emulsion must be cascaded 
with the frequency response of the other 
components in the total picture-handling 
system. 

The game is widely believed to be 
worth the candle. To shed light on what 
is really going on, one needs to be able 
to measure density reliably over an area 
less than 1/ 2 micron wide, scanned in 
synchronism with a recorder that re
sponds logarithmically. 

Not only do we use such instruments, 
but we build them and sell them for 
money to others. This benefits science 
and cheers us up. 

Faithful but flexible 

We find the trick shown below helpful 
in microscopic studies of profile sections 
along objects like knives. The casting 
material is our Epolene C-10 Polyethylene 
Resin. You pour it at only 10o•c. Yet 
at room temperature the little casting 
"remembers" its shape so accurately that 
despite the twist of unpeeling, profile 
detai ls as small as 0.00009-in. radius 
are preserved in the sliced sections, 
and measurements are repeatable to 
± 0.0000 I". Then, if overheating is 

avoided, you can remelt and reuse the 
resin for more castings. 

The man who came up with this trick 
is on our payroll to ward off trouble 
from micro-organisms in making film 
and paper. He is a microbiologist and 
has never been asked to contribute to 
machine shop practice in order to 
impress the plastics-molding trade. 

Life can be devious instead of tedious. 

It projects slides ! 

Learned and scientific as we are, we 
have not lost interest in simple consumer 
goods. 

If you really want to know the truth, 
consumers are enjoying a simplicity kick 
at present. We even suspect you of being 
the type yourself. Otherwise we wouldn't 
be advertising the KoDAK READYMATIC 
500 Slide Projector to you. 

It doesn't just scream " latest design!" 
but quietly is. 

If you buy like that , you will pay less 
than $70 for a 500-watt 2x2 projector, 
complete with case and 4-inch lens, 
while sacrificing neither optical perform
ance nor ease of slide-changing nor 
ruggedness of construction. 

If you engineer like that, you will have 
a prosperous career with a manufactur
ing organization that values its reputation. 

GOOD PACKING NEEDS GOOD RESEARCH GOOD BUYS NEED GOOD ENGINEERING 

From edible lubricants to erasable copying 
films, plenty of lively careers to be made 
with Kodak in research , engineering, pro-
duction , marketing. EASTMAN KODAK COMPANY 

And whether you work for us or not , 
photography in some form will probably Rochester 4 , N .Y . 
have a part in your work as years go on. 
Now or later, feel free to ask for Kodak 
literature or help on anything photographic. Price subject to change without notice. 
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An interview with General Electric's W. Scott Hill One of a series ••• 

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 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 
Tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
gfaduate with proper qualifications to 
obtain a master's degree, tuition free, 
while earning up to 75% of his full
ti~e salary. These programs are sup-

Manager-Engineering Recruiting 

HoJ to Make the Most 

of V~ur First Five Years 

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 ~f the Eng ineering 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 nont chnical 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 professiona1 em
ployees to de elop their full potential. 

Q. What about training programs? 
Just how va!uable are they to the 
young engineer? 
A. Quite valdable, generally. But there 
are exceptions. Many seniors and grad
uate students, ~or example, already have 
clearly defined career goals and profes
sional interest~ and demonstrated abili
ties in a specific field. In such cases, 
direct placemf nt in a specific position 
may be the b~tter alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral fields whrle broadening your base 
of knowledge through related course 
study. This ~ind of training enables 
you to bring your career objectives in
to sharp focus and provides a solid 
foundation for your development, wheth
er your inter sts tend toward speciali
zation or mJnagement. 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 tybes of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of tec~nical graduates are the 
Engineering I and Science, Technical 
Marketing and Manufacturing Train
ing Programs. Each includes on-the-job 
experience on full-time rotating assign
ments supplemented by a formal study 
curriculum. 

1 

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 yeung 
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, 
most of which you are already doing 
in 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 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,"fub
lished ~y the Engineers' Counci for 
Professional Development, normally 
sells for $2.00. While. ourlimited sup
ply lasts, however, you may obtain a 
copy by simply writing General 
Electric Company, Section 699-04, 
Schenectady, New York. 

(An equal opportunity employer.) 
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