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Somewhere east of laramie, on one of Wyoming's 

The U. S. Army Corps of Engineers is con
structing this operational intercontinental 
missile base in Wyoming. In front of the 
partially completed Launch and Service Build
ings are Col. Sidney T. Martin, in charge of 
construction, and Maurice K. Graber, a con
struction engineer for the Corps. 

This is the insideofthe blast pit of one of the 
launcher buildings. In all six of these build
ings there are 1,040 tons of structural steel, 
1,950 tons of reinforcing steel, over 48,000 tons 
of concrete aggregate, blocks and cement, 
and 8,040 tons of mechanical steel items. 

Fuel lines and process piping are Stainless 
Steel and operate at pressures up to 15,000 
psi. The pipes are kept almost surgically clean 
to prevent contamination of fuel and subse
quent malfunction. Vapor degreasing and 
chemical cleaning processes are used on 
the pipes. 

plains, you'll find the strangest 
government housing project ever 
built. Six concrete and steel build
ings are being constructed to house 
Atlas missiles. The site is one of the 
operational intercontinental missile 
bases to be operated by the Strate
gic Air Command. This base is being 
constructed on the surface. Others 
will burrow deep into the earth. 

Generally, the missiles are all 
you ever hear or read about. Ac
tually, they're only a small part of 
the missile program. Most of the 
manpower and material go into 
ground support equipment. There 
are over 11,000 tons of steel and 
over 48,000 tons of concrete aggre
gate, blocks and cement in the six 
launching service buildings at this 
site alone. 

United States Steel can supply 
virtually all of the material for a 
missile program -carbon steels, 
high-strength low-alloy steels, ultra
high-strength alloy steels, Stain
less Steel, steel fence, electrical 
cable, cement and wire rope. 

The success of our whole missile_ 
program depends upon these ma
terials. And upon manpower. Here's 
where you fit in: it takes trained en
gineers and men of many other pro
fessions, such as those interested 
in financial analysis or sales to 
research, develop and produce 
these steels. If you would like to 
have information about the many 
career possibilities at U.S. Steel, 
send the coupon. 

TRADEMARK 

United States Steel 

United States Steel Corporation 
Room 6071, 525 William Penn Place 
Pittsburgh 30, Pennsylvania 

The Atlas is powered 
by a cluster of liquid 
propellant rocket en
gines that burn liquid 
oxygen and RP-1, a 
kerosene-like hydro
carbon fuel. 192 pres
sure tanks fabricated 
from alloy or Stainless 
Steel plate at this site 
store liquid and gases 
-liquid oxygen and ni
trogen and helium 
gases which are used 
to inject the fuels into 
the missiles. 

Please send me the free booklet, "Paths of Opportunity." 
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THIE COVER. A synthesis of the varied and fascinating field 

of technology is the theme of our cover by Ron Morin. Show

ing the main fields of engineering grouped in their customary 

interrelationship, the impressive impact of the field of tech

nology emerges. A tribute to the world of science. 
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Biggest thirst in the universe 

Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will c~nsu'me 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum·weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and sciene 
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600~Y, 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve· and 
fuel flow requirements for space vehicles with u L.A·S 

Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS II MILITARY AIRCRAFT&! DC-8 JETLINERS lll CARGO TRANSPORTS II AIRCOMS II GROUND SUPPORT EQUIPMENT 
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ONE IN A SERIES 

Bendix answers your questions 

However phrased, the employment question is probably uppermost in your 
mind as you approach graduation. 

Actually, your prospects are excellent. The Engineers Joint Council 
anticipates a strong job market this year. The demand for engi
neers is increasing sharply, while the numbers of both new 

enrollments and graduates are decreasing. 

And, according to the American Society for Engineering 
Education, engineering and the sciences are among the 
fastest growing professions. The Society reports in its 
Journal of Engineering Education, April, 1960: .. Twenty 
years ago only one scientific or technical worker was 

employed for every 100 people in the labor force; 
today there is one for every 32 workers." 

If you graduate with a good record and 
are willing to carry responsibility as you 

develop your own professional and leader
ship abilities, you will find excellent 
opportunities at Bendix, where you can 
build your career to suit your 
talents. See the fields listed below. 

Arrange for a Bendix interview through 
your Placement Director, or write to 
C. S. Cleveland, The Bendix Corpora
tion, Fisher Building, Detroit 2, 

Michigan, for more details. 

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

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 

automotive • electronics " missiles & space o aviation o nucleonics • computer " machine tools • sonar .. marine 
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On the riddle of 
rolling friction 

General Motors is pioneering research into the mystery of energy losses in the rolling ball. With a unique 
measuring device (above), investigators have not only confirmed the hypothesis of how a rolling ball loses 
energy (Answer: elastic hysteresis), but have also learned where this lost energy is dissipated (Answer: 
in the interior of the material, not on the surface). 

The effectiveness of automation depends upon the ingenuity of the scientist and engineer. If 
you are about to begin a career in the field of technology you'll benefit yourself by working 
where ingenuity and enthusiasm pay off. At General Motors they do, and in a big way. 

What is your main interest? GM's diversification covers :many fields. Automotive research, 
production engineering and manufacturing, electronics and astronautics are just a few. With 
so many and varied divisions, GM can offer men who qualify the choice of specialization or 
the opportunity to work on vastly different projects. 

If you are an undergraduate, or if you are working on a postgraduate degree, GM has a 
financial aid program. that you should look into. For complete information, write to General 
Motors, Personnel Staff, Detroit 2, Michigan. 

ER L RS 
GM positions now available in these fielils for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical, 
and Ceramic Engineering • Mathematics • Industrial Design e Physics • Chemistry .. Engineering Mechanics .. Business Administration and Related Fields 



Is there a future for you in a chemical company? 
At Monsanto, definitely yes. Mechanical and electrical 
engineers ca.r.ry key .responsibilities in Monsanto en
gineering and management. You will have unique 
opportunities fo.r broad application of you.r profes
sional skills as well as opportunities fo.r specialization 
in engineering, plant operations, research and 
development. 

Mechanical Engineers. a .. 

• Plant design and layout 
• Equipment selection 
• Materials specification 
• Design of new and unique equipment 

OtiOiiU.:R, 1960 

• Plant engineering 
~~~ Construction 
~~~Specialization in the fields of fluid 

mechanics, stress analysis, heat 
transfer, etc. 

Electrical Engineers .... 
o Design of electrical systems • Power distribution and substation design 
• Process control instrumentation • Automated process systems engineering 
• Applied research ~~~ Equipment evaluation and selection 

Want to hear more? We hope you will a.r.range through 
your Placement Director to 
see ou.r .representative when 
he visits your campus, or write 
Professional Employment 
Manager, EM-1, Monsanto 
Chemical Company, St. Louis 
66, Missouri. ® 
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DEAN ATHELSTAN SPILHAUS 

A meteorologist and oceanographer by profession, Dean Spilhaus was born November 25, 1911, in Cape Town, 
Union of South Africa. 

He was graduated from the University of Cape Town in 1931 and received his Master of Science in 1933 from 
M.I.T. DeanSpilhaus returned to the University of Cape Town to receive his Doctor of Science in 1948. 

Dean Spilhaus was professor of Meteorology at New York University in 1942. He served in WWII, rising from 
the rank of Captain to Lt. Colonel in the USAF. He has been an executive member of UNESCO since 1955. 

He was appointed Dean of the Minnesota Institute of Technology in 1949. During these years he has written 
several books, mainly in the field of oceanography. 

MINNESOTA i!ECHNOLOG 
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About a thousand students are entering the Institute of Technology for the first time. To these I say "Wel

come." And "Welcome back" to the twenty-five hundred who will be continuing their studies in I.T. Make 

friends with each other and with the faculty. Look over the laboratories and libraries. I think you will see the 

tremendous opportunities that are here for you. 

You will find so many interesting things to do that they will compete for your time. To make the most of 

these opportunities, new students will do well to concentrate on their studies until they find how much time they 

can invest in interesting activities which, while outside of the curriculum, enrich it. 

It is impossible to predict the fascinating directions that science and its applications will take in your life-

time, but while you are here you can furnish yourself with a background in fundamental science and learn how 

this knowledge may be synthesized to create brand new applications useful to our living. Then, no matter what 

the developments of the future may be, you will be able to understand them and contribute to them. 

Our curricula also allow you to learn how to communicate understandably with people outside your specialty 

and how to listen and read intelligently about fields other than science. You can then enjoy the give-and-take of 

science in its relationship to other creative arts and of technology to society. 

With best wishes, 



What's going on here? 
Papermaking!-but you 

needn't know a single thing about 
the process-that is, to start with. What 

we want to know is, can you 
demonstrate engineering proficiency 

in any of these fields: mechanical 
engineering, electrical engineering 

(with mechanical interests), vibration, fluids, 
balance, noise control in sound levels, power 

transmission, chemistry of papermaking, machine design, controls, 
structures, thermodynamics, lubrication, stress, and instrumentation? 

If engineering is your field, you may find a real 
challenge at Beloit Iron Works-where the world's largest papermaking machines 

are designed and built. In the papermaking field, there is 
scarcely a branch in which Beloit hasn't broken a record or 

introduced an engineering innovation or refinement. 
Beloit engineering-since 1858-

has set standards for paper~ 
making around the world. 

Beloit also manufactures machines 
and equipment in Pennsylvania, 

Massachusetts, England, 
Japan, Italy. As for the 

community, Beloit, Wisconsin, 
is a place of pleasant 

dwellings and modern shopping 
facilities. It's also the home 

of Beloit College. It's located in the heart of the 

/ 
/ 

/ Beloit paper 
,_,.H'b'~:;;/ machines 

- / are frequently 

/

, longer than 
a football 
field 

Midwest's lake and recreational region. Let us tell you more. 

send for brochure: "Your Future at Beloito" 

For Interview appointment date consult your College 
Placement Director-or send for brochure: 

Beloit Iron Works, Personnel Division, 
Beloit, Wisconsin 

Please send me illustrated "Beloit" brochure 

Beloit, Wisconsin, is a college town Name. _____________ _ 

School'-----------::0:-al:-e -:-ol-gr-ad:-ua-:-:tlo-n 
Address _____________ _ 

Clty ______ Zone __ State ___ _ 
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Things we now about tomorrow: 

10,000 traffic signals controlled by a computer. 
Imagine a computer that could solve the downtown 

traffic problem. This is the long-range potential of a 
new kind of computer invented by Westinghouse, one 
that "learns" by experience, and adapts instantly to 
changing problems. One pilot model has been running 
a refinery process. Tomorrow this new-concept com
puter will improve the making of cement, paper, and 
almost anything else made by a continuous process. 

Compared to standard computers, it will be smaller, 
cheaper, more reliable. 

Interest in tomorrow is one reason Westinghouse 
is the best place for talented engineers. For more rea
sons, write L. H. Noggle, Westinghouse Educational 
Department, Pittsburgh 21, Pa. 

You can be sure ... if it's 

e in ouse 
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Soon many positions will be made available to you 
and you must select a cornerstone for your career. Be 
analytical; you have a great deal to invest. Make sure 
the company offers room for personal growth plus 
the stimulus for achievement. 

We urge you to examine Hamilton Standard, for we 
know our company offers the ideal environment for 
an engineering graduate. Long famous for its accom
plishments in aerospace equipment, the company's 
Advanced Product Planning Program promises exciting 
expansion into entirely new industries. You will enjoy: 

A VARIETY OF ENGINEERING ACTIVITY to sus-

an 

Ask the Hamilton Standard campus representa
tive every key question concerning your career. 
In the meanwhile, send for your copy of our 
40-page brochure, ENGINEERING FOR YOU AND 

YOUH. FUTUH.E. Write: R. J. Harding, Adminis
trator-College Relations 

,., .. 

* 

Iii 

1n 
? 
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tain your interest, quickly broaden your experience and 
continually create advancement opportunities. 

AN OUTSTANDING GRADUATE STUDY PRO
GRAM ••. tuition-paid program at accredited col
leges and universities ... Rensselaer Polytechnic 
Institute, University of Connecticut and others. 

SMALL PROJECT GROUP APPROACH to assign
ments give you a sharper conception of the total prob
lem and the evolution of each product. 

DESIRABLE CONNECTICUT LIVING in a pictur
esque country setting, yet near New York and Boston. 
Excellent schools and housing. 

BREATHING SYSTEM FOR 
THE 8-70 BOMBER 

A highly sensitive air induction system produced 
by Hamilton Standard will help this mighty air
craft attain speeds of over 2,000 miles an hour 
and altitudes to 70,000 feet. Design and develop
ment of this complex system underscores Hamilton 
Standard's capability in the fields of aerodynam
ics, hydraulics, electronics and electro-mechanical 
controls. 

I 
tneermg -""-'-..J 

UNITED AIRCRAFT CORPORATION 
WINDSOR LOCKS, CONNECTICUT 

MBNNIESOTA UC::HNOI!.OG 



E'ditorials 

hello 

Fall quarter has begun, and with it the Technolog jumps into 
the new school year with the traditional fall enthusiasm. 

With our aspirations high, the Technolog hopes to bring to 
you, the I. T. student, the best college technical magazine pos
sible. 

There are many new things in the Technolog, and more to 
come. Perhaps the most noticeable addition is the new mast head. 
From this start a complete new typographical face-lifting has 
been accomplished, all the way from titles to periods. 

The articles we present to you this year will certainly be quite 
similar to those presented in the past. We hope to give you more 
non-technical articles, but they are difficult to find. 

federal student loans 
Recently an announcement was made by the Bureau of 

Student Loans and Scholarships that over 700 university students 
would receive a total of $250,000 from the National Defense 
Student Loan fund. Such an announcement could only make any 
aware person a little ill. 

These 700 students had to sign an affidavit in order to receive 
the loan. The affidavit stated, in part, that "I do not believe in, 
and am not a member of and do not support any organization 
that believes in or teaches the overthrow of the United States 
Government by force or violence or by any illegal or unconsti
tutional means." 

The noble intent of this affidavit is clear. Our legislators were 
attempting to make absolutely certain that no person not wholly 
faithful to what they believe were our best American traditions 
would receive financial aid for his or her education. Such an af
fidavit can be nothing but a complete failure. 

the future 

Throughout the last few decades the ideals of American lib
erals have swept throughout politics due to economic and political 
questions of the period. Out of these ideals have grown national, 
state, and local legislation that has initiated programs pertaining 
to the betterment of the common man's environment. Such pro
grams as Social Security, minimum wage law, government hydro
power, tariffs, Federal Reserve System, and union bargaining, 
are some examples. However, such programs seem to be drifting 
the American people into a protective society. Government has 
taken direct and indirect regulated control over many aspects of 
an individual's life. These legislative actions have proved 
to be highly successful in many areas of application. They have 
increased the welfare of the aged, raised the wages of the labor 
force through labor bargaining, and increased the economic 
growth of the country. However, today's average American ex-
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Society shorts, jokes, brain teasers and our pinup will be stand
ard features in each issue again this year. A new standard fea
ture will be this editorial page. In it we hope to give challenging 
opinions on some of the basic issues of the day. 

Our opinions will certainly not be acceptable to everyone. In
deed, if they are not, they serve their purpose in a much more 
definite way than if they had. Perhaps never before in the history 
of our country have we the need of divergent viewpoints, ideas, 
hopes and dreams, expressed openly and in conflict with each 
other. Our task as a nation today is certainly greater than ever 
before. Gripped in a global conflict with a foe who plays by no 
rules except those familiar to ancient tyranny, America needs a 
vision as only a free and open press can give it. We hope to, in 
a small measure, contribute to the melting pot of ideas which 
will aid in this struggle. 

Certainly no person who "believes in or teaches the overthrow 
of the United States Government" will have any qualms about 
signing the affidavit. To such a person it would only be a source 
of amusement. 

Yet the failure of the affidavit to accomplish its primary pur
pose is only part of its gross misconception. Perhaps its implica
tions are an even graver folly. 

Can a government in a democracy, governing by the consent 
of the people, ever demand permanent existence for itself? Our 
Declaration of Independence states that "governments are in
stituted among men, deriving their just powers from the consent 
of the governed; that, whenever any form of government becomes 
destructive of the ends of life, liberty, and the pursuit of happiness, 
it is the right of the people to alter or abolish it, and to institute 
a new government, laying its foundation on such principles, and 
organizing its powers in such form ... " 

To us also, this seems to be a self-evident truth. 

pects more than this from his government. He wants added pro
tection from the evils of Communism; added security through 
union bargaining, welfare progran1s, educational programs, tariffs, 
etc., and increasing enjoyment from his environment. But, does 
he want an increase in taxes to help finance these expenditures? 
Should the government engage in deficit spending to promote 
these programs, thus initiating inflation which costs the fixed income 
group a decrease in income, moreover, an increase in prices? 
Should the United States become socialistic society which takes 
away many of the freedoms that were laid down by our found
ing fathers? The remaining solution is not the abolition of all 
liberal legislation in the past, of course not, but a discerning at
titude by every American toward future ideas that promote the 
previous effects. America must go forward in every respect if 
democracy is to remain on the face of the earth. Will this attitude 
be achieved by government spending and taxation or by individual 
and private enterprise initiative? That is the question that we as 
Americans must answer in the coming election. 
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by GARY B. lAMONT, Physics 161 

ccording to recent studies, the existing supply of world fossil fuels is being 
consumed at such a rate that these resources will be depleted within a few 
centuries. These studies, therefore, have prompted a world -wide search for 

an inexpensive and abundant supply of power for future generations. Although 
solar, wind, and tidal hydro power have been tested, they have not met the re
quired criteria. Because of this, research has been directed towards atomic fission 
and thermonuclear fusion as a source of future power. 

Atomic fission utilizes unstable radioactive elements to produce energy 
from a small volume of fuel. This energy is produced by bringing two heavy 
radioactive elements, such as U-235 or Pu-239, together quickly. The uncharged 
neutrons, which are emitted by the uranium or plutonium, penetrate the field of 
electrons surrounding the other atoms and hit the nucleus. The nucleus then be
comes unstable and splits, emitting other neutrons and particles. These new neu
trons in turn cause other atoms to split. Thus a chain reaction is set up. Since the 
weights of the reactants and the products of the reaction differ, some mass is lost, 
and according to Einstein's equation E =me"\ a small amount of mass produces 
a large amount of energy. At the present time the available supply of heavy 
radioactive elements promises to yield tremendous quantities of energy. How
ever, the discovered amount of these materials is extremely limited and will last 
for only a few centuries. Therefore, a process is needed that uses a source that is 
as vast as the oceans of the world. 

Thermonuclear fusion, which utilizes light elements to produce energy, has 
been known for some time. Today there exists two major examples of fusion, the 
sun and the hydrogen bomb. However, both are examples of uncontrolled fusion. 
Therefore, experimental control processes are being developed. In the fusion 
process light elements are accelerated to very high velocities where they lose 
their companion electrons, collide with each other and fuse, losing a certain 
amount of energy in the process. 

To evaluate the possibilities of different fission and fusion reactions, the in
dividual binding energies of each element are considered. The binding energy is 
the energy which holds the positive charges of the nucleus together, and is ex
pressed as the binding energy per nucleon so that all nuclii can be compared. If 
the binding energy per nucleon is plotted as a function of the atomic number 
(Figure I) an evaluation is possible. Since the binding energies of the light and 
heavy elements are smaller than those of the intermediate elements, the lighter 
elements can fuse into intermediate elements with an energy release, and the 
larger elements can split into intermediate elements with a loss of energy. Since 
the difference of binding energy per nucleon of initial and final product is the 
factor which determines the amount of energy release, the deuterium and tritium 
fusion reactions are very promising. 

Deuterium and tritium are two heavy isotopes of hydrogen, the former 
containing one neutron and the latter two neuh·ons. Under special conditions they 

MINNESOTA 'li'ECHNOLOG 



can be made to fuse with each other or themselves to 
produce an energy release. There are three reactions that 
will be considered, the first two occurring with equal 
probability. 

D + D~ (n + He3 + 3.45 Mev.) 
(p + t + 4.05 Mev.) 

D+T~N + He4 + 17.6 Mev. 

The first two equations are considered because of the 
large supply of deuterium; the third because of its lower 
reaction temperature and higher output energy. Since 
deuterium exists in about one part per five thousand in 
natural hydrogen, the energy available in one gallon of 
water is equivalent to three hundred gallons of gasoline. 
Also, the cost of procurring deuterium is very inexpen
sive and the availability of deuterium in the ocean can 
supply man's needs for many centuries. Tritium, on the 
other hand, is produced by bombarding lithium with 
slow neutrons, which is expensive. 

As stated earlier, the possibiilty of fission as a future 
power source is limited due to the supply of reactants, 
hovvever in the fusion process the availability of deuteri
um is enormous. Also, the mining and shipping of urani
um are very costly, since these materials are radioactive. 
In the fission reaction, safety is of primary concern due 
to ever present radiation and the possibility of a runaway 
chain reaction. On the other hand, the fusion reaction 
utilizes relatively harmless elements and produces harm
less gaseous waste. This eliminates the problems of 
disposal inherent in the fission reaction. The accumula
tion of radioactive atomic waste would be disa3terous, 
if fission was used as the world's power source. 

The size of the reactors used in both processes is lim
ited to large cenb·alized power plants. The fission reactor 
would have to be located away from urban areas and in 
a central power plant due to wastes, radioactivity, and 
critical size. 

The fusion process plant would have to be the size of 
the Hoover Dam power plant in order to be self-sustain
ing. Considering everything, the fusion process should be 
used instead of the fission process, if fusion can be de
veloped into a commercial product. 

Fusion has been observed in the laboratory for some 
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Fig. 1 Average binding energy per nucleon. 
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Gas 

Fig. 2 The contraction of a gas discharge by its self-magnetic 
field. 

time. Particle accelerators accelerate deuterons at each 
other at enormous velocities. However, the number of 
reactions is too small in a reactor of this type. The prob
ability of the number of reactions can be increased, if 
each deuteron is able to react with all the other deuter
ons in the system. Therefore, if the gas is heated to a 
very high temperature, the relative velocities of the part
icles will be very high, thus causing more collisions. 
When a gas of this type is heated to 5000 degrees centi
grade, it exists in the form of individual nucleii, stripped 
of their electrons, and traveling about 40,000 miles per 
hour. A gas in this state is called a plasma. However, the 
velocity of the nucleii is still too low to produce fusion. 
The temperature necessary to have a self-sustaining re
action is the order of four hundred million degrees 
Kelvin for deuterium. The pressure of this temperature 
is very, very high due to particle velocity, and is of major 
concern in the control of the fusion process. 

reaction problems 

The problems of controlling, maintaining and self
sustaining of the reaction are difficult to overcome. The 
plasma must be held together at a high pressure, which 
is about one ton per square inch. Also, if the container 
is metal, the high energy particles must be kept away 
from the walls so they will not vaporize. In addition, 
the particles striking the wa Us lose their kinetic energy 
and knock off atom::; which will radiate energy to the 
outside. 

One method that was proposed was the magnetic 
pinch effect, which would keep the plasma away from 
the walls. In this phenomena, a strong current is passed 
through the plasma by a capacitor discharge. Concentric 
lines of force are generated which tend to pinch the 
plasma into a central column (Figures 2 and 3). Also, 
the current will raise the temperature of the gas by 
Joule heating. Currents of approximately two million 
amperes are needed to produce magnetic field pressures 
that are required. However, such a pinch tends to de
stroy itself, and the tighter the pinch, the faster would 
be the collapse of the system. The pinch must last a few 
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seconds in order to obtain a useful power output. 

One way in which the pinch is destroyed is by in
stabilities caused by large kinks resulting from inherent 
non-uniformity of parameters. The magnetic lines of 
force on the concave side of the kink rapidly increase 
and those on the convex side decrease. By surrounding 
the surface of the tube with a metal shield, image cur
rents can be induced in the shield which create their 
own field and tend to return the system to the required 
state. However, when many small kinks arise in the 

Fig. 3 An example of a linear pinch in argon at 60,000 amperes. 
(Courtesy Los Alamos Scientific Lab.) 

column, the image currents are not effective, but these 
small kinks are large enough to cool the plasma below 
reaction temperatw·e. Another instability effect, the 
sausage effect, occurs when the column is squeezed to
gether at one point and bulged in another. This is caused 
by a high axial potential gradient which is introduced 
across a small region of plasma. To counter-act these 
effects, a longitudinal magnetic field coaxial with the 
plasma current is introduced (Figure 4). The particles 
then rotate in circles about the lines of force, the radius 
being inversely proportional to the field strength. The 

Longi tudi no I 
Bz Magnetic 
Field 

Fig. 4 Stabilization of pinch by conducting walls, and an internal 
longitudinal magnetic field. 

pressure exerted by such a magnetic field is given by 
B2 /81r where B is the magnetic field strength. The 
strength required is about fifty-five thousand gauss. 
When a small kink develops, this longitudinal field is 
distorted and tends to resist distortion, thus pulling the 
plasma back into a straight column. When the sausage 
effect occurs, the field lines resist being squeezed and 
straighten the column. 

In practice, a cylindrical tube is not used since the 
particles would be projected into the metal at the ends 
of the tube. Therefore, a circular tube is used. The com
bination of the conducting wall and the longitudinal 
coaxial magnetic field has been applied to machines of 
this type with considerable success. Two examples of 
these are the fast high powered linear pinch machine 
known as the Columbus II (Figure 5) and the Prehopso
tion S-4 (Figure 6). Also, the Russians have constructed 
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Fig. 5 Columbus II, maximum voltage - 100 kv, maximum current 
- 1 million amperes. 

(Courtesy Los Alamos Scientific Lab.) 

Fig. 6 Perhapsatron S-4, a stabilized pinch machine in toroidal 
geometry. Maximum voltage- 40 ka, maximum current- 300 ka. 

(Courtesy Los Alamos Scientific Lab.) 

Fig. 7 The Russian stabilized pinch machine, "Alpha." 
(Courtesy Los Alamos Scientific Lab.) 

a somewhat similar machine known as the "Alpha'' (Fig
ure 7). 

Another fusion program, The Stellarator program is 
being developed at Princeton University. The principle 
behind the Stellarator project is the simple solenoidal 
coil. When this coil is wrapped around the circular tube, 
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the magnetic field is stronger in the inside of the tube, 
since the inner circumference is less. This results in a 
high concentration of force lines in the inside, which 
causes particles to recess up and down, thus a separa
tion of charged particles. This in turn sets up a large 
electron field which overcomes the effects of the mag
netic field. The remedy of this situation is the twisting 
of the magnetic field around the central axis of the torus 
to form a helix, which traces out a magnetic surface that 
is below the central axis at one point and above it at 
another. This procedure compensates for the drift of the 
particles from the axis, since they will travel around the 
magnetic axis, the average drift from the axis being con
stant. The proper twist of the magnetic field is achieved 
either by using a figure eight construction (Figure 8) or 
by setting up several sets of helically wound wires on a 
torus (Figure 9) and passing a current through them in a 
different direction in every other set. However, in the 
figure eight construction, the magnetic lines of force did 
not close upon themselves, the amount of displacement 
being determined by the amount of twists. This caused 
intolerable turbulance which carried particles into the 
walls. 

It was realized also that the neutron bombardment 
of the walls and the diffusion of charged particles would 
tend to vaporize the walls regardless of the cooling 
means. Therefore, a divertor (Figure 9) was developed 
to remove particles close to the walls without allowing 
them to collide with it. The coils of the divertor are ar
ranged so that only the outer field lines pass through 
the divertor, carrying with them the desired particles. 

Fig. 8 The B-3 Research Stellarator. A device for the confinement 
and heating of an ionized gas. 

(Courtesy Project Matterhorn, Princeton University) 

These few particles strike the plates in the divertor, re
leasing neutral particles which are removed by a vacuum 
pump. 

The work on the Stellarator program led to a severe 
re-evaluation of the stability questions. The result of 
this period was the development of the C Stellarator, 
which uses the proved principles of the previous Stel-

(Continued on page 28) 
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Fig. 9 Schematic diagram of a complex, "racetrack" -shaped stellarator using "corkscrew" windings to twist the magnetic field. 
(Courtesy Project Matterhorn, Princeton University) 
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here are 
echanical en 

an opportunities for 
ineers at ethlehe teel 

You'll find a mechanical engineer designing complex ma
chinery for a new rolling mill. Another is supervising 
construction of a giant blast furnace. Another is develop· 
ing improved production methods. Others design tools, are 
in charge of plant maintenance divisions, or head up fuel 
departments. Others are in sales work. In fact, Bethlehem's 
president is a mechanical engineer. 

The point is simple: there's virtually no limit to the op
portunities at Bethlehem Steel for men trained in mechani
cal engineering. 

If you're looking for a real opportunity to put your 
training to work, with a company that appreciates the tal-
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for Strength 

· .. Economy 

... Versatility E 

ents of mechanical engineers and has plenty of use for 
them, look into the possibilities at Bethlehem Steel. 

Bethlehem offers excellent career opportunities 
for men in virtually all engineering curricula: 

metallurgical, electrical, chemical, industrial, 
civil, mining, ceramic, architectural, and others. 

We suggest that you discuss Bethlehem with 
your Placement Officer. And be sure to 

pick up a copy of our booklet, "Careers with 
Bethlehem Steel and the Loop Course." 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
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THE DIVERSITY 
OF ELECTRONICS 

ACTIVITY AT HUGHES PROm 
VIDES AN IDEAL ENVIRONa 
MENT FOR THE GRADUATING 
ENGINEER OR PHYSICISTa 
THESE ACTIVITIES INCLUDE: 

m Polaris Guidance Development 
m Army /Navy Computer Systems 
m Space Ferry 
m Fixed Array Antennas 
m Fire Control Radar Systems 
m Pulsed Doppler Radar and 

Anti-Submarine Warfare 
m Naval Tactical Display Systems 
m 3-Dimensional Radar 
m Air-to-Air Missiles 
m Space Propulsion Systems 
m Tunnel Diodes 
m Infrared Devices 
m Satellite Active Repeater 

Development 
m Wide Band Scanning Antenna 

Feed Systems 
m Microwave Antennas and 

Radomes 
m Guidance and Navigation 

Computers 
m Satellite Communication 

Systems 

m Command Control and 
Information Processing 

m Micro-Electronics 
m Linear Accelerators 
m Gamma Rays 
m Nuclear Fission 
m Remote Handling Devices 
m Photoconductive Materials 
m Electroluminescence 
m Solid State Display Devices 
li!il Terminal Communications 
m Line-of-Sight UHF and 

VHF Relay Systems 
m Air Traffic Regulation and 

Landing System 
m Pincushion Radar 
m Logi-Scale General Purpose 

Computer 
m Radar Closed Loop Tester 
m Missile-Range Ship 

Instrumentation 
m Precision Trajectory 

Measurement System 
m Space Vehicle Subsystems 
m Telemetering Systems 
n Radiation Sources, Detection, 

Handling Equipment and 
Effects Analysis 

m Inertial Missile Guidance 
Systems 

m Machine Tool Controls 
m Microwave Tubes 
m Transistors and Diodes 
m Rectifiers 
m Thermal and Magnetic Relays 
m Crystal Filters n Satellite Reconnaissance Drone 

n World-Wide Communications 
Networks 

m Digital Components and Devices 
m Plasma Physics Research 

ELECTRICAL ENGINEERS AND PHYSICISTS 
B.S., M.S. or Ph.D. (Mid=Year and June Graduates) 

Members of our staff will conduct 

CAMPUS INTERVIEWS 
November 18, 1960 

Find out more about the wide range of programs, unique 
Professional Register, advanced educational programs and 
relocation allowances offered by Hughes. 

For interview appointment or informational literature consult 
your College Placement Director. Or write Hughes College 
Placement Office, P. 0. Box 90515, Los Angeles 45, California. 

CREATING A NEW WORLD WITH ELECTRONICS 

r-------------------l 
I I 

: HUGHES I 
I I 
I I 

L-------------------~ 
HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, 
Malibu, Newport Beach, Oceanside, 
los Angeles, Calif.; Tucson, Arizona 
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The Best Friend Your Tooth s Ever d, 

I I 

Perhaps the most cornmon -metal placed in the human body, dental amalgam is 
certainly the least understood. An essential material in medical technology, 
amalgam poses critical problems in its preparation. 

malgam, a material associated with the practice of 
dentistry, is known to many people to the extent 
that their dentist is their chief source of supply. 

Aside from this, a very limited number of people under
stand the involutions of constructing a successful amal
gam. Simple enough in external appearance, the amal
gam is shadowed by numerous critical technicalities. In 
addition to a complete knowledge of the physical, chemi
cal, and mechanical properties, there must be a clear 
understanding of manipulative characteristics to assure 
the successful use for cases best suited to amalgam. 

Mercury will combine with many metals, but of den
tal interest is the amalgamation of a silver-tin alloy
containing small amounts of cooper and zinc. The sil
ver-tin-mercury amalgam alloy is used for the restora
tion of defective tooth structure more than any other 
dental filling material. The manufactured alloy (silver
tin-copper-zinc) is known as dental amalgam alloy. Sil
ver and tin, making up the bulk of the alloy, range in 
percentages of 67 to 74 and 25 to 27 respectively. Speci
fications drawn up by the American Dental Association 
are the criterion by which amalgam alloys are prepared. 
Limits of chemical composition by weight are restricted 
to the following: 

Silver . . . . . . .......... 65 percent minimum 
Tin . . . . . . . . . .... 25 percent minimum 
Copper . . . 6 percent maximum 
Zinc . . . . . . . . . . . . . . . . . 2 percent maximum 

Supplied by the manufacturer, the dentist receives the 
amalgam alloy in a powdered form. The union of mer
cury and amalgam alloy is facilitated when the latter has 
been machined from a cast ingot to a comminuted 
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state. The amalgam alloy is mixed with mercury in a 
mortar and pestle by the dentist. Technically this mix
ing is called trituration. The ensuring plastic mass will 
set when permitted to stand. Ease of dissolution of mer
cury with other metals at room temperature is the one 
thing that renders its usefulness as amalgam. 

Each of the components of amalgam contributes im
portant properties to the final restoration. Therefore, by 
altering the particular quantity of each component, the 
physical and chemical properties can be controlled. Im
portant characteristics given to the finished amalgam 
by each of its constituents are as follows: Silver-in-ex
cess - will cause the setting amalgam to expend exces
sively. Faster setting and additional compressive strength 
also results when the quantity of silver is increased. Last
ly, the amalgamation (alloying of a liquid - mercury, 
with a solid, amalgam alloy) becomes difficult to enact. 
Tin reacts in an inverse manner to that of silver. From 
this the chemical and physical properties are direct re
sults of the relative quantities of silver and tin invested. 
Since silver and tin make up the major part of the amal
gam by weight and have contrasting effects, amalgam 
is called a balanced alloy. Considering setting time, ex
spansion, and strength, copper and zinc react much the 
same as silver. However, of more importance is increased 
strength and resistance to tarnish provided by copper 
and zinc respectively. 

As opposed to contraction, amalgam expansion is 
preferable during induration. Due to the critical balance 
of the variables, preparation of an amalgam with no 
dimensional change borders on the impossible. The 
choice then becomes one of expansion or contraction, 
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and logic rules out the latter. The American Dental 
Association specification number one regarding dimen
sional change states: Amalgam expansion shall fall with
in the range of 3 to 13 microns per centimeter. This re
quirement takes into consideration the differential ther
mal expansion between the tooth and the hardening 
amalgam. The linear coefficient of expansion taken over 
a range of 20 degrees to 50 degrees centigrade is 11.4 
x 10- G per degree centigrade for a tooth across the 
crown as compared to 22.1 to 28.0 x 10-G for dental amal
gam (maximum to minimum respectively.) The amalgam 
restoration will, therefore, expand or contract a maximum 
of 2.45 times as much as the tooth structure for every 
degree change in temperature. The expansion and con
traction criterion of the amalgam then becomes that of 
paralleling that of the tooth. During normal eating and 
drinking the restoration can be subjected to a tempera
ture differential of 43 degrees centigrade. Therefore, 
with a lowering of the mouth temperature, the restora
tion will shrink more than the tooth, laying the margins 
open to mouth fluids. When the temperature of the 
mouth increases, the expansion of the restoration excudes 
from the gap. This phenomenon of imbibing and excud
ing of mouth fluids at the margins with decreasing and 
increasing temperatures respectively is known as per
colation. Recurrent caries as a result of percolation be
comes a problem quite prevalent for certain other types 
of filling materials. These other types of filling demand 
high skill in preparation on the part of the dentist. This, 
however, is not of major concern with the use of amal
gam because after a few months percolation ceases to 
exist. Also, a slight expansion during hardening of the 
restoration will reduce this effect. 

Further, it is logical to think that slight expansion of 
the restoration might aid retention and tooth adoption. 
Proper adoption does not come primarily from expan
sion. Instead cavity preparation is more prevalent. 

fast action 

Setting of the amalgam begins immediately during 
trituration as alloy particles begin to absorb mercury. 
The courser the particles, the less plastic is the freshly 
mixed amalgam going to be. The present trend is toward 
a finer cut alloy which results in a smoother amalgam 
mixture. The surface of a restoration from this type of an 
amalgam mixture can be smoothed and polished relative
ly easily. 

Crystaline phases "gamma 1" (Ag2 Hg8) and "gamma 
2" (Sn7 Hg) appear with mixing; the silver compound 
forming in greater amounts. During the first three hours 
after amalgamation most of the reaction has completed 
and diminishes with the complete absorption of the mer
cury. The amalgam is considered to be set anywhere 
from six to eight hours after trituration. 

The prevailing temperature during the time of setting 
will cause the amalgam to either expand or contract. 
Figure one is a graph of a high silver (7 4%) alloy that 
was triturated with mercury (ratio of two to three) and 
permitted to harden. The amalgam that set at body 
temperature showed a net contraction while that which 
set at room temperature showed considerable expansion. 

OCTOBER, 1960 

These curves can best be explained by the amount of 
mercury which has reacted with alloy. The first stage 
of contraction occurs as a result of the rapid formation 
of the two gamma phases. 

Since trituration does not instrument a uniform dis
tribution of mercury throughout the comminuted alloy, 
complete reaction (forming of gamma phases) is delayed 
until the mercury has the opportunity to disperse uni
formly. It is during this time that expansion at both 
temperatures occurs. At the higher temperature, more 
mercury combines with the alloy initially than at the 
lower temperature; this leaves less mercury to be dis
persed during the sharp increase in expansion. And this, 
consequently, does not permit the high temperature 
sample to expand as much as the sample at room temp
erature. The final contraction is a formation of more 
gamma phases as the mercury diffuses and meets more 
alloy. The free mercury is finally exhausted in five to six 
hours after amalgamation and very little dimensional 
change takes place after this period. 
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The amount of mercury in the mass directly affects 
the conditions of strength and volume changes in the 
setting amalgam. The manipulative factors which affect 
these are: 1. the original alloy-mercury ratio; 2. the con
dition of the mortar and pestle; 3. the length of tritura
tion, the speed and pressure trituration; 4. the dispatch
ing of condensation; 5. packing pressure; and 6. the 
removal of excess mercury during condensation. 

The proper ratio is one which will produce a mass 
that with a normal amount of trituration proper packing 
and condensation will progress uninhibited. If too little 
mercury is used the amalgamation does not go to com
pletion and the restoration will lack strength. A second 
result of less than normal mercury would be a lack of 
amalgam expansion. Excessive mercury is detrimental to 

(Continued on page 30) 
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Electrical athematics, 

Similarity between Boolean Algebra and 
two terminal electrical circuits simplifies 
the use of computer circuits. 

20 

by EUGENE PAYMAR1 Physics '61 

Boolean Algebra was first introduced to the world in 
1847 in a little book written by the English mathema
tician and logician, George Boole (1815-1864.) Its great 
importance is chiefly related to the fact that it represents 
the beginning of symbolic logic and pure mathematics. 
Although other mathematicians, chiefly Leibnetz and 
DeMorgan, had some insight into the problems involved, 
Boole was the first to achieve a complete and workable 
calculus in which mathematical type operations were 
successfully applied to logic. While the. importance of 
Boolean Algebra is primarily historical, it has recently 
been found to be useful in the designing of computer 
circuits. 

What is Boolean Algebra? It has several different 
appearances depending on the interpretation given to the 
system. 

In Boole' s original interpretation, a symbol such as 
"x" represents the result of selecting all the "x' s" in the 
universe. 

This operation of selection can be considered as an
alogous to algebraic multiplication, i.e., if we select all 
the x' s in the universe and from that result select all the 
"y' s," the result of both these operations is defined as xy 
(the class of things which are both x and y.) Obviously 

xy=yx 
also x2 = x 

since selecting all the "x' s" from the universe and then 
again selecting the "x' s" still results only in the class "x." 

Boole defined x + y as the class of things which are 
either "x's" or "y's," but not both. 

The operation of exception is defined in terms of the 
minus sign. If x is the class of all animals and y is the 
class of all humans, x-y is the class of all animals except 
humans. 

Multiplication is associative with respect to both ad-
dition and subtraction. 

z(x + y) = zx + zy 
z(x - y) = zx - zy 
In the latter, if z is the class of all males, then we 

have the class of things which are "male" and "animals 
not human" which is the same as the class of "male ani
mals" except "men." 



Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 
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Boole adopted as a convention the fact the -y + x = 
x·-y. 

In the Boolean system the number 1 is taken to rep
resent the "universe" or "everything" and "0" represents 
a class with no members. These are seen to be consis
tent with the following: 

1· x=x 
0· x=O 

i.e., the result of selecting all the "x's" from the universe 
is the class "x" and selecting all the "x' s" from an empty 
class results in an empty class. 

The negative of any class x can be expressed as (1-x), 
i.e., the "not-.x:'s" are everything except the x's. 

Here are some examples: Everything is x if not -x 
1 = x-x+ 1 = x-x = 0 
Nothing is both X and no -x; z(1-x)=x-x2=x -x=O. 

By now the math majors will be asking the following 
questions: 
e What is the meaning of 1 + x if x = 0? 
~ What is the meaning of x + x? 
e How is division to be interpreted if the Boolean Sys
tem is to be a workable algebra? 

For the purposes of this article it will have to be 
sufficient to state that Boole was clever enough to get 
around these and many other difficulties. However, it 
should be noted that later logicians interpreted x + y as 
the class of things which are "x' s" or "y' s" or both. 
Therefore: 

1+x=1 
x+x=x 
Now there exists a 2nd interpretation of Boolean 

Algebra. In this interpretation any term A represents 
the cases in which proposition A is true. A 1 represents 
the cases when A is false, A X B represents the cases 
in which both A and B are true. A + B represents the 
times when A or B (or both) are true. A = 1 means A is 
true in all cases. A = 0 means A is never true. Since prop
ositions may be defined as statements which are defin
itely true or definitely false and since we are dealing 
with propositions, we have that if A = 0 then A= 1. 

In 1938, Claude E. Shannon noticed a similarity be
tween the two-valued true-false Boolean Algebra and 
a two-terminal electrical network. We can begin to see 
this similarily by taking the second interpretation and 
everywhere substituting "switch" for "proposition," "on" 
for "true," and "off" for "false." 

To be more precise, A represents a switch, which 
when activated, makes the circuit. A 1 is a break switch, 
A + B represents the circuit of figure 1, and AB is the 
circuit of figure 2. 

If L represents the energizing of the light then the 
symbolic equation for figure 3 is L = A (B + C1) 

If we adopt the convention that "0" represents an 
open circuit and "1" a closed circuit then the following 
are immediately obvious: 
e OXO=O 

• 1x1=1 

• ox1=1xo:::::o 

• 1+0=0+1=1 

• 1+1=1 

• 0+0=0 
(Continued on page 34) 
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esigned to hold 
Chrysler Corporation's St. 
Louis assembly plant serves 
the midwest, employs more 
than 4000 in building Val
iant, Plymouth, Dodge Dart 
and new Dodge Lancer cars. 
Seven buildings include a 
1.3 million square-foot man
ufacturing building and a 
U-shaped administration 
building of reinforced con
crete columns and. girders, 
with pre-cast concrete floor 
and roof deck. 

wn upkeep w.,. equ" ped wi L 
Designed to be "the nation's most modern automobile manufacturing facility,'' 
this huge new plant also represents an all-out effort to make it a record-breaker 
in terms of low upkeep. 

That Jenkins Valves would minimize valve maintenance and replacement 
costs was assured by the service records of Jenkins Valves in other Chrysler 
Corporation plants. 

By installing Jenkins Valves to control customary service lines and the 
extensive paint carrying system in the St. Louis plant, Chrysler guaranteed 
dependability and economy. Yet, the Jenkins Valves cost no more. 

You can take the gamble out of valve costs with one word in your specifica .. 
tions or purchase order ... the word for economy: "JENKINS." For information 
about specific valves, ask your local Jenkins Distributor or write---Jenkins Bros., 
100 Park Ave., New York 17. 

Sold Through Leading Distributors Everywhere 
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Scientific imagination focuses on ... 

RADAR ••• INFRARED ••• MISSILE SYSTEMS 
••• COMMUNICATIONS & DATA PROCESSING 

••• MICROWAVE ELECTRONICS ••• SOLID STATE 
.... SONAR ••• ELECTRON TUBE TECHNOLOGY 

Positions designed to challenge your scientific 
imagination are offered by Raytheon Company to 

exceptional graduates (Bachelor or advanced degree) 
in EE, ME, physics or mathematics. These assignments 

include research, systems, development, design and 
production of a wide variety of products for 

commercial and military markets. 

Facilities are located in New England, 
California and the South. 

For further information, visit your 
placement director, obtain a copy of 

"Raytheon ... and your Professional 
·~~;::::::-;::;Future", and arrange for an on-campus 

interview. Or you may write directly to 
Mr. J. B. Whitla, Manager-College Relations, 
1360 Soldiers Field Road, Brighton 36, Mass. 

Excellence in Electronics 
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The Tech Commission, 

m 

I I t I. t t 
Within th.e Institute of Technology, the Tech Commiss,ion serves as the student's 

first line of political defense. It is, in a very real sense, the only place a student 

can officially register either praise or ]Jrotest concerning faculty or administrative 

problems. 

II students registered in the Institute of Technology 
are represented by members of the Technical Com
mission. The Tech Commission is the stude:;t execu

tive body of the Institute of Technology which deals with 
matters pertaining to the Institute. 

The Tech Commission is composed of the presidents 
of the recognized departmental societies or his appointed 
representative; four members elected at large from the 
Institute; one appointed freshman; and three appointed 
faculty members. The members elected at large represent 
the students who do not belong to a recognized society. 

Financial support for the Association is received from 
the net operating profits of Engineers' Day, makirg this 
event a very important one. 

The Duties of the Tech Commission as expressed in 
the constitution are: 
e To foster student enterprises until such time as they 
are in a position to operate independently. 
8 To supervise Engineers' Day and elect a chariman 
to conduct the activities. 
e To collaborate with the All-University Council for 
the welfare of the University. 
e To act on matters of general interest to all members 
of the Association. 
e To conduct all regular or special elections of the In
stitute of Technology. 
e To act with the faculty upon special request on mat
ters of student discipline. 

The records of the Tech Commission were very in
complete in its early years, and it has only been in the 
past ten years that the minutes of the meetings have been 
preserved. The present constitution, with the exception 
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of one amendment and four by-laws, was adopted June 
1, 1939. This constitution is presumably a revision of 
one which dates back to 1922. Yet looking into these 
rather incomplete records, one finds many problems 
which the Tech Commission has dealt with, and acted 
upon, for the benefit of all students in the Institute of 
Technology. 

One of the earliest of these actions (in 1938) con
cerned the necessity of the book store and Technolog 
Board. Since the Regents had acted to make the book 
store an All-University body, the Commission had no 
control over it other than to express student sentiment. 
It was also reaffirmed that the Technolog Board was 
a waste of time. It was suggested however, that the 
board be maintained at a reduced capacity to spread 
positions around as extra curricular activities. On Novem
ber 23, 1948, a special election was held by the Tech 
Commission to ratify the constitution of the Techno
Log Board, and this constitution was accepted by a 
vote of 465 to 14. 

The problem of expenses incurred in the required 
Senior inspection trips was studied by the Commis
sion of 1948-1949. Through the work of the Commission, 
the Veterans Administration agreed to pay transporta
tion costs for the rehabilitated veterans, and a study 
toward the possibility of having the payments extended 
to all GI's was to be made. 

The McCormick Plan of "taxing" each student a 
$1.00 fee added to his fee statement in place of admis
sion charges for the use of tennis, ice skating, and golf 
facilities met the hardy disapproval of the 1949-1950 
Tech Commission. The Commission opposed it for two 
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reasons: 1) that one dollar was too much of an assess
ment, and, 2) that the facilities were not large enough. 
The plan was approved, however, on a trial basis, and 
when it came up for discussion the following year, it 
was decided that the program was beneficial to those 
who used the facilities, but it hadn't been tried long 
enough to reach any conclusions and the statistics pre
sented were poor. The Commission also made the sug
gestion that the facilities be available to students in the 
summer, and this was included in an All U Congress 
plan for another trial year. 

A study of the handling of the senior placement 
sheets was made by the 1950-1951 Tech Commission. It 
was found that two major problems were involved. One 
was a lack of student initiative in turning in the sheets 
and the other was lack of departmental emphasis. It 
was recommended that the societies take action on this 
matter and that a standard of departmental action be 
set up. 

The development of the high school Visitation pro
gram dates back to the commission of 1951-52. In this 
year West High School in Minneapolis was contacted and 
the talks given to juniors and seniors were enthusias
tically received. Letters were sent requesting permission 
of the Twin Cities' high schools to send information 
about the Institute of Technology to their classes, but 
the Minneapolis school system rejected it. The commis
sion of 1953-54 evaluated the program and listed its pur
poses as follows: 
8 To interest high school students in engineering as 
a desirable field. 
8 To clarify misconceptions about engineering. 
0 To improve relations between the high schools and 
the University. 
e Not to sell the University as an engineering school 
but rather the engineering profession. 
e To interest the students in attending E-Day (sec
ondary.) 

In 1955-56, the Commission had difficulty getting stu
dents to participate, but by 1957 the program had in
creased substantially with a number of Minneapolis 
high schools and also the suburban schools participa
ting. It was hoped that the program could be extended 
to St. Paul schools. 

The Big Brother program was initiated by the com
mission of 54-55 for a trial run. Beginning winter quar
ter it was to consist of 30 or 40 students who got C's or 
D's in freshman math and were on probation. The "class
es" were conducted along the lines of the recitation sec
tions, and had a number of instructors (seniors or jun
iors) to give individual tutoring when necessary. 

The improvement of student-faculty communications 
has always been important to the Tech Commission. 
The 1954-55 commission wrote a memorandum which 
reads as follows: 
8 A carefully selected student be on the College of 
Engineering Curriculum Planning Committee as liaison. 
e The presidents of the societies be liaison between 
the students and the faculty of his department. 
0 The officers of the Tech Commission meet regularly 
with the Dean of I.T. to discuss basic policies and trouble 
spots. 
8 That more emphasis be placed on student advisory 
and disciplinary situations as follows: student advisors 
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and Big Brothers to be selected from the departments 
and be given positions of high prestige. 
0 That the Tech Commission appoint a carefully selec
ted five man discipline committee to act on student 
problems (correlated with Big Brothers,) and the chair
man of this committee is to be on the I.T. Work-Study 
Committee. 

In 1955-56, the Commission decided the best way to 
implement the memorandum on improvement of student
faculty communications was to work on it point by point. 
Concerning the first point, the members asked their re
spective departments what they thought of such a stu
dent liaison and they were met with a variety of replies. 
As a final measure a letter was sent to Dean Spilhaus 
asking him what he thought of the student liaison and 
of the feasibility of the program itself. Dean Spilhaus 
replied that as far as he could determine the liaison was 
not acceptable to the departments but the program it
self was very good. The Commission of 56-57 also looked 
into this problem of student-faculty liaison. Dean John
son reminded the members that they as student represen
tatives to the faculty should contact their respective de
partment heads about participation in the faculty meet
ings. After discussion on this matter the commission 
drew up a four point basis on which to develop the liai
son program. This is as follows: 
0 To determine what the student body is interested in 
in the faculty meetings. 
0 To find a method for obtaining a systematic program. 
8 To determine a method for obtaining a liaison stu
dent. 
0 To obtain the faculty and departmental opinions on 
the liaison program. 

Due to the efforts of the Tech Commission, we now 
have three faculty advisors to help. us provide better 
communication between student and faculty. 

Registration for courses is difficult everywhere and 
I.T. is no exception. The Tech Commission has consis
tently worked to reduce shortcomings and improve our 
system. The Commission of 1954-55, after studying the 
situation sent a letter of recommendation to the regis
tration committee requesting the following: 
0 Lengthen the registration to five days. 
e Give out the registration materials two days in ad
vance (especially fall quarter.) 
0 Keep the offices open at noon. 
0 No more numbers should be due in one hour than 
the office can handle efficiently. 
e That the class schedules be sent to each registrant. 

The Commission of 1958-59 studied the lottery sys
tem of registration and, after much investigation along 
several lines, suggested the alphabetical rotation order 
now in use. 

Among numerous other projects the Tech Commis
sion has worked on were: 
8 A program of freshman orientation (1938-39; 1950-
51.) 
5 Lighting in the Engineering library (1954-55.) 
e Creation of a study room behind the bookstore (1959-
€0.) 
8 Name taps on the I.T. buildings (1954-55.) 

(Continued on page 36) 
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Subsequent advertisements will define the roles played by these young engineers in the creation of data systems at IBM. 
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MARKETING & SALES 

IDE S CA co E FRO 
The expansion of data systems technology at 
IBM continues at a dynamic pace. To maintain 
this pace requires the continual infusion and 

cross-pollination of new and highly original 

ideas. These ideas must come from all fields 
including programming, research, manufactur
ing, development and marketing. 

Thus, creativity is the key word at IBM. It is the 

prime mover and accelerator of the technologi
cal cycle. Out of this cycle come all the new and 
dramatic developments in the many areas of 

E E T I 
erate still newer developments. There is virtu· 
ally unlimited potential, then, in good ideas put 
to work at the right time and in the right place. 

The IBM representative will be visiting your 
campus soon. He will be glad to discuss with 
you the many fields at IBM, where ideas receive 

a warm welcome. Your placement office can 
arrange an interview. 

data systems. These developments, in turn, gen- INTERNATIONAl BUSINESS MACHINES CORPORATION 

Or for information about opportunities at IBM, write, outlin
ing your background and interests, to: Manager of Technical 
Employment, Dept. 889, IBM Corporation, 590 Madison Ave., 
New York 22, N. Y. 
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Thermonuclear Fusion 
(Continued from page 15) 

larator program. It should be completed some time this 
year. 

Another program that is being experimented with is 
the minor program. The plasma is injected into a cylin
drical tube with regions of very high field strength at 
each end. The effect of these strong magnetic regions is 
to reflect most of the particles back into the machine. 
The particles are kept away from the walls of the tube 
by comparitively small magnetic fields or used in pre-

Fig. 10 The Felix mirror machine which was developed at Liver-
more. 

(Courtesy Los Alamos Scientific Lah) 

vious machines. One example of this type of construc
tion is the Felix machine (Figure 10). 

At Oak Ridge, an experimental minor machine known 
as the DCS (Figure 11) is constructed and is used to 
study ions with an energy of 600 Kev. A large power sup
ply provides the potential difference to accelerate molec
ular ions. The molecular ions are then dissociated 
within the machine by passing through a carbon arc and 
the resulting atomic ions are trapped. The Russians are 
conducting another minor experiment with the «OGRA" 
(Figure 12). 

heating the plasma 
The heating processes in each of the previous ma

chines vary very little. Heating the plasma to the re
quired temperature, about four million degrees Kelvin, 
is accomplished in a two cycle step in the earlier pro
grams. The first, ohmic heating, is produced by inducing 
a current in the deuterium gas. The gas is ionized and 
heated to about one million degrees Kelvin due to the 
resistance of the gas. To take the temperature up to the 
thermonucleur range, a method known as magnetic 
pumping is used. By rapidly changing the current di
rections in one section of coils surrounding the tube, an 
expanding and contracting magnetic field is produced 
which heats the ions. In the minor experiment the plasma 
is heated by the adiabatic magnetic compression meth
od. Using this method, the field strength is increased and 
the ends are moved towards the center. In this type of 
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Fig. 11 The Oak Ridge experimental machine, DCX. 
(Courtesy Los Alamos Scientific Lab) 

process, the ions are injected into the reaction chamber 
by means of an ion gun. In the C Stellarator, the heating 
of the plasma will involve resistance methods, then ion
cyclotron resonance heating. Additional heating will be 
supplied by separate radio frequency supplies. 

To evacuate a stytem for a fusion experiment a very 
low vacuum has to be obtained to prevent interaction 
of the deuterium ions with foreign matter. In the new 
C Stellarator this has be be around 2 x 10- 10 mm Hq. 
This is achieved by baking the container at a high tem
perature for a considerable period of time with the vac
uum pumps running. Moreover, the walls of the con
tainer may be coated with lithium so that any stray neu
trons will react with the lithium producing tritium 
which reacts with the deuterium to produce an energy 
release. 

With this new source of power, man will have pro
duced a force that could completely eliminate mankind 
from the face of the earth, or could create an environ
ment that would reach the summit of man's wants. How 

Fig. 12 The Russian machine OGRA. 
(Courtesy Los Alamos Scientific Lab) 

man utilizes this new concept is in the hands of today 
and tomorrow's scientists and engineers. Those who have 
the drive, the creativity, and the imagination will mold 
the future for others. 
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8, an age 
That's right. There will be 8,000 supervisory jobs filled 
from within the Western Electric Company by college 
graduates in just the next ten years! How come? Because 
there's the kind of upward movement at Western 
Electric that spells executive opportunity. Young men 
in engineering and other professional work can choose 
between two paths of advancement-one within their 
own technical field and one within over-all management. 

Your progress up-the-ladder to executive positions 
will be aided by a number of special programs. The 
annual company-wide personnel survey helps select 
management prospects. This ties in with planned rota
tional development, including transfers between Bell 
Companies and experience in a wide variety of fields. 
Western Electric maintains its own full-time graduate 
engineering training program, seven formal manage
ment courses, and a tuition refund plan for college study. 

After joining Western Electric, you'll be planning 
production of a steady stream of communications 
products-electronic switching, carrier, microwave and 

ent 0 unities! 
missile guidance systems and components such as tran
sistors, diodes, ferrites, etc. Every day, engineers at our 
manufacturing plants are working to bring new devel
opments of our associates at Bell Telephone Labora
tories into practical reality. In short, "the sky's your 
limit" at Western Electric. 

Opportunities exist for electrical, mechanical, industrial, 
civil and chemical engineers, as well as physical science, 
liberal arts, and business majors. for more information, 
get your copy of Consider a Career at Western Electric 
from your Placement Officer. Or write College Relations, 
Room 6105, Western Electric Company, 195 Broadway, 
New York 7, N. Y. Be sure to arrange for a Western 
Electric interview when the Bell System team visits 
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 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Denttal A~nalgaan 
(Continued frorn page 19) 

a lesser degree than insufficient mercury provided steps 
are taken to remove the excess. Such things as alloy 
composition, particle size, heat treatment, etc., effect 
the mercury-alloy ratio. All things considered, the com
mon ratio is 2:3. The proper amount of mercury and 
alloy must be measured before the start of trituration. 
Mercury added after the start of trituration will induce 
into the amalgam insufficient strength and a lack of re
sistance to tarnish. 

critical mixture 

Trituration has one purpose, and this is to cause the 
mercury and alloy to amalgamate. This can be done in 
a number of ways ranging from pure hand methods to 
completely automatic means. The basic hand method 
of trituration is done with a mortar and pestle. The alloy 
particles are coated with oxide which must be removed 
before amalgamation can start. As the mercury and al
loy are mixed in mortar, the oxide coating is removed by 
the abrasive force exerted on the pestle. Many human 
and objective factors enter into the trituration, but once 
the procedure has been mastered the human factors 
have negligible effect. The objective factor most pre
valent is the shape cf the mortar and pestle. Regardless 
of the material or shape of the mortar, it must have an 
internal surface that fits that of the pestle. 

All alloy particles must be included in the trituration. 
If any are left unamalgamated or only partly amalgamat
ed in comparison to the rest of the mixture, an inhomo
geneous amalgam will be the result. Such an amalgam 
restoration is vulnerable to tarnish and corrosion. 

A pestle pressure of 2 pounds is sufficient in most 
instances to properly amalgamate a mixture with a finely 
ground alloy. On occasion, this pressure may have to be 
increased to 4 pounds. The best criterion for these pres
sures is the grip used on the pestle. A pen grip and a 
fist grip will put 2 and 4 pounds of pressure on the 
pestle respectively. In both cases an ease movement 
(gliding) of the pestle is sufficient to produce the neces
sary pestle pressures. 

Trituration time can be conveniently recorded by 
counting the number of revolutions of the pestle at the 
prescribed pressure. An amalgam can be overtriturated 
by a rapid pace or by prolonging the trituration. Quite 
often the time for trituration can be judged from the 
consistency of the mixture. When the mixture smooths 
out and adheres to the sides of the mortar trituration 
can be stopped. This criterion, however, is not independ
ent of the pressure exerted on the pestle. Generally tri
turation of mercury and the modern alloys takes a minute 
to a minute and a half. 

final setting 

The purpose of trituration has been to thoroughly mix 
the mercury and alloy. With condensation, plastic mass 
is compacted as tight as possible and mercury is re
moved in an amount consistent with satisfactory 
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restoration. If trituration has been properly carried out 
and condensation properly conducted, there is little 
danger of removing too much mercury. The amalgam 
should be condensed such that the greatest possible 
density is obtained. Moreover, sufficient mercury must 
be retained by the mass so as to insure complete con
tinuity of the gamma phases among the remaining 
particles of the alloy. By this procedure strength is 
increased and flow is decreased. Removal of mercury 
reduces expansion, but as pointed out earlier, if previous 
preparations were executed properly, the reduction in 
expansion by the removal of mercury is of no conse
quence. Crushing strength of the set amalgam is directly 
dependent upon the packing pressure and/ or the re
moval of mercury. A heavy condensation is possible if 
the operator exerts a pressure of 10 to 15 pounds on the 
packing instrument. This in turn will remove 50 percent 
of the mercury and yield a crushing strength in excess of 
50 thousand pounds in the set amalgam. 

Mechanical Trituration with mortar and pestle. 
(Courtesy U. of M. School of Dentistry.) 

:Moisture contamination causes expansion not related 
to mercury expansion. Zinc aloys will expand excessively 
when moisture contaminates the amalgam mass. This 
is an expansion that sets in severf!l· days after trituration 
and continues for a long period of time. This may cause 
filling to distort and be forced beyond the margins of 
the cavity. Non-zinc alloys do not undergo delayed 
expansion as a result of moisture contamination. Zinc 
alloys are completely satisfactory if contamination by 
moisture is avoided. 

Having pointed out only a few of the many conse
quences, it appears obvious that a successful amalgam 
restoration is a direct result of manipulative skill and 
knowledge. 
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Facts about chemical industry 
growth that can be 
important to ur future career 

Did you know that the chemical industry has grown at a rate of about 
10% per year since 1929, as compared with only 3% for the econ
omy as a whole? It's a fact! And there's every reason to believe that 
this favorable growth rate will continue. 

For the graduating chemist or chemical engineer, this spells oppor
tunity. Opportunity to grow with a growing industry. 

Allied Chemical, for example, now produces more than 3,000 diver· 
sified chemicals at over 100 plants throughout the country. Many of 
these products are basic-used in volume by almost every industry. 
Allied is at the heart of the nation's economy and looks forward 
to continued growth and stability. 

Ask our interviewer about career opportunities at Allied when he 
next visits your campus. Your placement office can give you the date 
and supply you with a copy of "Your Future in Allied Chemical." 
Allied Chemical Corporation, Department 106-R1, 61 Broadway, 
New York 6, New York. 
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DIVISIONS: 
BARRETT • GENERAL CHEMICAL 

INTERNATIONAL • NATIONAL ANILINE 

NITROGEN • PLASTICS AND 

COAL CHEMICALS • SEMET-SOLVAY 

SOLVAY PROCESS 
BASIC TO AMERICA'S PROGRESS 
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~ Sigm~<ffi.lpha Sigma, Professional En-
gineeriiig Fraternity for Engineering and 

~ Physical Sciences, hereby emits the fol
lowing proclamation: WE EXIST! 

~ For 41 years this lowly subversive or-
ganization has been hiding; lurking in 

the gloomy halls of Main Engineering and the dismal 
sub-basement of the Physics building. 

Year after year the fraternity brothers plotted and 
planned for the overthrow of the E-Day government! 
During those long years the fraternity held its spy ranks 
tight and conducted secret meetings which to the naive 
outside world appeared as jovial cultural meetings, for
mals, parties, and other associations with its auxiliary. 

But this past year at a secret rendevous within the 
Hillel House, the officers of the fraternity: President, 
Isaac Berger; Vice. President, Joe Katz; and coherts Ron 
Lazarus, Gene Katz, and Jay Traub, decided the time 
was ripe to strike. Sigma Alpha Sigma emerged from 
its lowly cobwebs with the greatest force known to LT. 
men: Fraternal Friendship. 

Adding to its rank nine strong, well, chosen actives, 
all LT. students or SLA Physical Science Majors, SAS 
made headlines in 1960 with its better than B fraternity 
H.P.R. and many other scholastic achievements and 
honors. 

Our attack on E-Day then began. Our scheme was 
to handily win every E-Day event so as to discourage 

Outgoing Sigma Alpha Sigma Queen for 1959, Suzanne Katz, 
crowning SAS' s new queen at the 1960 spring formal. Onlookers 
are Al Greenberg and Eileen A verbach. 
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every other fraternity into withdrawal. With E-Day un
der control, we could change its name to LT. Day and 
forever end its confusion with Education Day. LT. Day 
would then be returned to the students and become 
world-famous, or something like that. 

But alas, the best made plans of mice, or men, go to 
pot, for either our venture was ill-timed or we merely 
underestimated our opponents. Our win was not exactly 
decisive. Looking back at it now, however, taking 2nd 
place in All-Tournaments, 3rd place in All-Participation 
and three trophies wasn't too bad for a group that spent 
41 years in a sub-basement. And now Sigma Alpha Sig
ma walks in the sweet Minnesota sunshine, fully antici
pating that E-Day for 1961 will be our year. 

For more information about this enthusiastic, optimis
tic, fun-loving, high-rising fraternity of men who enjoy 
science, contact Tom Wexler at WA 6-0098. Note Sigma 
Alpha Sigma is officially registered with the Dean of 
Students as a fully-acredited subversive organization, and 
it has a fully-operational underground network of alum
ni distributed in leading industries. 

Kappa Eta Kappa is a professional 
fraternity for Electrical Engineering stu-

~ dents. It is organized to give the engi
neering student a better educational pro
fessionally through field trips and guest 
speakers; and socially through parties, 

formals, and E-Day activities. 
This past year, Kappa Eta Kappa came out of the E

Day festivities with first place open house and float 
trophies, and second place all participation trophy. 

The new officers for the 1960-61 school year are: Du
ane Harold, President; Jim Lohen, Vice President; Earl 
Schumacher, Secretary; Jerry Hagen, Treasurer; and 
Gerald Brings, Advisor. 

Anyone who is interested in joining K.H.K. is invited 
to our smokers which will be held the first two Monday 
evenings of fall quarter at the chapter house, 901 Wash
ington Ave., S. E. 



horts 

With the starting of a new school year, 
Alpha chapter of Theta Tau is about to 
celebrate its fifty-sixth anniversary. Not 
only is Theta Tau the oldest professional 
engineering fraternity in the United 
States, but it is also the largest with over 

15,000 members in its twenty-seven active chapters. Natu
rally, we of Theta Tau are proud of our long existence 
and large size which we believe is due to the fact that 
we are neither an honorary nor a social fraternity. Rather, 
professional and social development are both stressed at 
Theta Tau. An example of the former is our weekly Pro
fessional Leadership and Development program for 
which we have speakers from all walks of life. A few 
examples are topics such as "Air Traffic Control," "Art 
Appreciation," "Insurance," "Investment," and travelogues 
on trips around the world, to Russia, and South America. 

The social program at Theta Tau ranges all the way 
from informal exchanges with the sororities on campus 
to several theme parties each year such as our Hawaiian 
Party held with much success each spring to our annual 
spring formal held last spring at the Southview Country 
Club. 

With such extensive professional and social programs 
it probably seems as if there is little time left for study. 
This, however, is not the case. Our counselor insures 
proper study conditions in the dormitory area at night 
and recognition is given to those who distinguish them
selves scholastically. 

For those who are athletically inclined (and from our 
sports record it appears there are very few so gifted 
among us) there are intramural sports. Last year we en
tered teams in football, bowling, volleyball, basketball, 
ping pong, track, and softball. Incidently, we did win the 
volleyball championship and were runners-up in basket
ball. 

We hope this short description of Theta Tau will 
encourage you to find out more about our fraternity 
regardless of whether you ever have any intention of 
becoming a member. Perhaps the best way you can do 

this is to meet the most important part of any fraternity, 
its members. Maybe when you have found out more 
about us, you, too, like all of us did at one time, will de
cide that you have found just what you have been look
ing for in Theta Tau. 

3J The Institute of Aeronautical Sciences 
is the society for engineering students in 

~ the field of Aeronautical Engineering. It 
is established to provide the student en

~ gineer with broad opportunities to en-
gage in activities associated with his 

future career in aviation. As a student member, you will 
find the I.A.S. eager to contribute to your professional 
advancement by promoting your knowledge of the aero
nautical sciences, by encouraging professional conscious
ness and fellowship, and by helping you establish a solid 
foundation upon which you will form and build your 
career in the years ahead. 

Any student who is in the Department of Aeronautical 
Engineering is eligible to join. The activities undertaken 
during the next school year will be as follows: 1) month
ly meetings featuring talks by engineers from industry; 
2) field trips to local companies that specialize in the 
field of Aeronautical Engineering; and 3) participation 
in the E-Day activities. Social engagements are the 
I.A.S. semi-formal dinner dance held in February and 
the spring picnic held in May. 

The officers of the I.A.S. for the school year of 1960-
61 are Sheldon Hess, chairman; Andrew Perlbachs, vice
chairman; Donald Eckstrom, secretary; and Richard 
Cluever, treasurer. 

The Student Branch of the American 
Society of Mechanical Engineers at the 
University of Minnesota is one of the 
many student chapters throughout the 
U. S. which offers students in Mechani
cal Engineering a chance to broaden 

their engineering education. 

ASME aims to promote the science of mechanical en
gineering, encourage original research, foster engineer
ing education, and share experiences among engineers. 

The officers for the 1960-61 year are: Allan Holm, 
President; Roger Johnson, Vice-President; David Olson, 
Secretary; Dean Sjoquist, Treasurer; and Mr. Frank 
Raley, faculty advisor. 

The activities planned for the coming year include 
monthly meetings at which a variety of speakers will dis
cus various topics interesting to engineers, field trips 
to local industrial plants, and a student-faculty smoker. 

If you are a mechanical engineer and have not already 
joined ASME, please stop into room 200 T.N.C.E. or see 
one of the officers about becoming a member. You will 
find it greatly to your advantage to be an active member 
of ASME. 

(Continued on page 36) 
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Boolean Algebra 
(Continued frorn page 21) 

vVith no attempt of proof or derivation the following 
list of properties and theorems is presented. 
8 A+B=B+A 
e AB=BA 
8 A+ B + C =(A+ B)+ C =A (B +C) 
e ABC=(AB)C=A(BC) 
8 A(B + C) = AB + AC 
e (A+ B) (A+ C) = A+ BC 
8 A+A=A 
e AA=A 
e A+AB=A 
e A(A+B)=A 
• AI= (A)l 
8 (Al)l=A 
• (A + B + c + 1 1 1) 1 = A 1 X B ] X Cl X 1 1 1) 

8 (A X B >< C X 1 1 1 )1 = A 1 + B 
e (Ax B x C x 111)1 = Al + B 1 +C1 + 11 1) 
(DeMorgan's Theorems) 
• A1+A=1 
e A1A = 0 
e 1 +A= 1 
e OxA=o 
e OxA=O 
e 1xA=A 

We will use these to prove the following theorems: 
e (CA + B1) B = ABC 

(CA + B1) B =CAB+ BB1 but BB1 = 0 =CAB= ABC 
e A+B-AB1 + B 

A+B=A ·l+B=A(B+B1)+ 
B = AB1 + AB + B = AB1 + B 
Since A+ 1 = 0 

In other words we have that circuits 5 and 6 are 
equivalent as are 7 and 8. 

Now let us apply this new interpretation of Boolean 
Algebra to a circuit. 
For Fig. 4 the equation is: 

L = A B1C + (B + D) D1 + c BD1 +A 
= AB1 c + ABD1 + ADD1 + CD1B + CA 
= AC (B1 + 1) + ABD1 + BCD1 + ADD1 

but B1 + 1 = 1 and DD1 = 0 
therefore: 

L = AC + ABD1 + BCD1 

= AC + BD1 (A+ C) 
this can be represented by the circuit of figure 5. As can 
be seen we have reduced a 10 switch network to an 
equivalent 6 switch one with the aid of Boolean Algebra. 

As one, last example, consider the circuit of figure 6. 
We see that the symbolic equation for this circuit is: 
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L = B(AC + B1
) + C1 (C1 +D)+ B1 

(D1 + B1) + (E + A1) (E +B) 
= ABC + BB1 + C1C1 + C1 D + B1 D1 + 

B1B1 + EE + EB + A1E + A1B 
= ABC + C1 + C1 D + B1 D1 + B1 + 

E+ EB +A1E + A1B 
= ABC + C1 (D1 + 1) + A 1 B + B1 (D1 

+ 1)+ E(1 + B +AI) 
= ABC + C1 + A 1 B + B1 + E 
=ABC + C1 +A 1 + B1 + E (See equation 22) 
= ABC + (ABC)1 + E 
=1+E 
=1 

In other words this circuit is always on! 

While these illustrations are rather simple, they serve 
to illustrate whereby a switching network may be sim
plified or analyzed. 

A C 

~} I~ 
Fig. 5 

Fig. () 
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Boron ... lO VSo br in tumors 
Physicians and scientists working in 
cancer research at Brookhaven National 
Laboratory, Upton, N. Y., are probing 
the use of Boron-10 isotope in treating 
a common type of brain tumor ( glio· 
blastoma multiforme). 

Results of this therapy are so encour
aging that Brookhaven and at least two 
other institutions are constructing addi
tional nuclear reactors used in this 
therapeutic venture. 

The method. In a technique known as 
Neutron Capture Therapy, the patient 
receives an injection of a Boron-10 com
pound. Cancerous tissue absorbs most 
of the neutrons. 

In the split second that the Boron-10 
becomes radioactive, it produces short· 
ranged alpha particles which destroy 
cancerous tissue with a minimum of 
damage to healthy tissue. 

Producing the isotope. The plant fur
nishing Boron-10 to Brookhaven ordi· 
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:narily turns out about three pounds 
during a 24-hour work day. Separation 
of the isotope takes place in what is 
described as "the world's most efficient 
fractionating system." In 350 feet of 
total height, six series-connected Monel"* 
nickel-copper alloy columns enrich a 
complex containing 18.8% Boron-10 iso
tope to one containing 92% Boron-10. 

Purification. To purify the 92% con
centrate, a whole series of complicated 
processing steps are needed ... includ
ing deep freeze. Columns, reboilers, 
condensers, vessels, pumps, and piping 
abound- each a constant challenge ..• 
both to the metal and to those concerned 
with equipment design and operation. 

How would you meet such chal
lenges? Some problems, of course, were 
unique and demanded ingenuity of a 
high order. But answers to most, 90% 
or more, could be found in the vast 
"experience bank" maintained by Inco 
... some 300,000 indexed and cross· 
referenced reports of metal perform· 
ance under all manner of conditions. 

Make a mental note: ( 1 ) that The 
International Nickel Company is a rich 
source of information on high-tempera
ture and corrosion-resisting alloys; (2) 
that Inco makes this experience avail
able to you. ©1960, !nco 

The International Nickel Company, Inc. 
New York 5, N.Y. 

International ickel 
The Internationall\ickel Company, Inc., is the U. S. Affiliate of tbe International Nickel Company 
of Canada, Limited- producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, 
Sulfur, and Platinum, Palladium and Other Precious Met~ls. 
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Voice of the I~ T ~ Student 
(Continued [Yom page 25) 

Engineers Day has always been one of the major 
programs supervised by the Tech Commission. Over the 
years many changes have evolved which have added 
to an improved E-Day. In 1939 the Commission had the 
problem of trying to persuade the EE and Chemistry 
departments to combine their bi-yearly show with E
Day. Several years later, in 1946-47, the Commission 
ran into some difficulty on the planning of E-Day. The 
previous year programs had gone in debt and they 
couldn't get anyone to accept the position of E-Day 
chairman. Finally, they took the planning over them
selves and proceeded to make a profit of one hundred 
dollars. The Commission of 1953-54 recommended that 
the practice of all graduating I.T. students kissing the 
queen finalists (referred to as the kissing orgy) be dis
continued because of bad publicity. In 1958-59, the Com
mission decided to include a treasure hunt in the E-Day 
festivities with a $20 prize for finding the treasure and 
an extra $25 if you were wearing an E-Day button. Dur
ing this year the Commission also decided to enter the 
E-Day queen in the Minneapolis Aquatennial Queen 
Contest. The E-Day Convocation was initiated last year 
with an enormous success. 

Getting committee chairmen has always been difficult 
and E-Day officials have found it no different. For such 
a large student body it would seem this shouldn't be dif
ficult but each year there are problems. 

The 1960-61 Commission is hard at work on several 
projects. The first and most important is providing more 
publicity about the Commission and its functions so that 
new and old students will become more informed and 
more active in their student government. An E-Day 
chairman was chosen last spring and a convocation 
speaker is being selected. Another project on the plan
ning table is a program proposed by the National Society 
of Professional Engineers. It consists of the formation 
of a student branch of NSPE which would offer to those 
students in I.T. who are also members of technical so
cieties: 

8 A direct tie with a national organization of Engineers, 

8 Formation of contracts with members at both state 
and national levels, 

8 A decreasing term life insurance program for $30 a 
year, ... and 

8 Subscription to either a state or national magazine 
for dues of $1..50 per year. 

Programs will be offered quarterly on such subjects 
as: 

e Why a professional society (fall) 

e Engineers as a dynamic force in society (winter) 

@) Professional problems (spring) 

It is hoped that all students in I.T. will become inter
ested in their student government and participate in it. 
Meetings are open to the public and the Tech Commis
sion, as your represe11tative to the faculty, welcomes any 
gripes, problems, or suggestions concerning LT. and the 
University. 
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SOCIETY SHORTS 
(Continued from page 33) 

.a..._ This is the second year S.G.E. is being 
e;:v introduced on the campus of the Univer-

~ sity of Minnesota. The purpose of S.G.E., 
as many of you know, is somewhat dif

(f: ferent from all other organizations. First 
of all it is not approved by a certain uni

versity group. The meetings are held at a local establish
ment, and no academic credit is received for belonging. 
However, you do need a C.P.A. of .1 to belong. The 
other requirements are: you have to be a graduating I.T. 
senior who is not a prohibitionist, and you have to be of 
high moral character and ready to defend the principles 
of our click 

Last year's group left only a handful of members to 
carry on the work, they include those seniors who were, 
let us say unfortunate, and juniors who were initiated 
last spring quarter. 

As any organization we have our officers who were 
elected by secret ballot last spring along with the E-Day 
queen. The elections were so secret in fact that only 
four people voted. By accident these are the officers. 
Gary Lamont is the New Chief Buyer. George Gamota 
is the Administrative Manager (he has to make sure the 
right person gets to his right house after the meetings, 
and not hers). Tom Clark is the Consumer Consumption 
Manager, and AI Holm has been selected as our psycho
analyst. 

If an application to this organization interests you and 
you would like to apply for membership, see one of its 
officers (sober preferably). 

The Technolog has not received replies from the fol
lowing fraternities and societies and therefore, cannot 
publish any pertinent information about them. 

Alpha Rho Chi 
Triangle 
American Institute of Chemical Engineers 
American Institute of Mining Engineers 
American Institute of Electrical Engineers and Radio 

Engineers 
American Institute of Industrial Engineers 
American Institute of Physics 
American Society of Agricultural Engineers 
American Society of Civil Engineers 
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hy college men 
choo e careers 

with Du ont 
Every year, several hundred new college graduates choose 
DuPont. Many Masters and Ph.D.'s do, too. 

From time to time we learn from recent graduates the 
factors which led to their decision to join this company. They 
cite more than half a dozen reasons. Here are four of the most 
important: 

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 Treasurer's, or 
another of DuPont's many departments. 

They had been told- and rightly- that DuPont rewards indi
vidual achievement. And they were eager to start achieving. 

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 products come from DuPont 
laboratories and go to DuPont manufacturing plants with frequency. 

Here are but a few since World War II: "Orion"* 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 thousands of new jobs ... in 
research, manufacturing, sales ... in fact, in all DuPont 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. 

This applies to men in lab, plant and office. 

DUPONT PROVIDES STEADY EMPLOYMENT 
Career seekers appreciate the importance of security. 

Today, the average annual turnover rate at DuPont is less 
than one-third that of industry nationally. 

These, and many other reasons, draw new talent to DuPont each year. 

Prospective graduates, M.S.'s and Ph.D.'s interested in learning 
more about job opportunities at Du Pont are urged to see their Place
ment Counselor, or to write direct to E. I. duPont de Nemours & Co. 
(Inc.) . They should tell us the course they are majoring in so we can 
send literature that is most appropriate. 

SEHER THINGS FOR BETTER UVING ••• THIOUGH CHEIIIUSTIV 

*REGISTERED DU PONT TRADEMARK 
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THIS IS DEEP STRENGTH 

A. 
21h-inch Asphalt 
concrete surface 

course 

B 
3-inch Asphalt 

base course 

c 
4-inch base 

course of broken 
stone 

D 
6-inch graded 

gravel subbase 

E 
6-inch bank-run 

gravel 
foundation 

course 

f 
Excavated to 48 

inches below 
pavement grade 
in cuts-locally 

available back fill 
material 

compacted with 
"superu 

compactor. 

Gold lettering- Stamping 

Tooling 

WE BIND 

Medical 

Chemical 

Theses 

Pamphlets 

Textbooks Magazines 

Law Reviews 

COVERS - ALBUMS - BANKBOOKS 

i11ade to your specifications 

ERICKS 
BINDERY 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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If your career is Civil Engineering 
you owe it to your future to know 
what's happening in Asphalt pave
ment design. 

Take Interstate Highway #81 near 
Watertown, New York, for instance. 
Here, in an area where frost depth 
goes to 48 inches and the soil is 
boulder-strewn glacial till, engineers 
had to find a way to stop heaving and 
subsequent pavement failure. New 

Advanced Design DEEP STRENGTH 
Asphalt pavement helped solve the 
problem. (See diagram.) 

To know more about the new Ad
vanced Design Criteria for heavy
duty Asphalt pavements and how they 
are responsible for the most durable 
and economical heavy-duty pavements 
known, send for free student portfolio 
on Asphalt Technology and Construc
tion. Prepare now for your future. 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

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

r-----------------------~----
1 Gentlemen: Please send me your free student portfolio 
~ on Asphalt Technology and Construction. 

I NAME CLASS ______ _ 

I ADDRESS ____________________________ _ 

I CITY STATE ______ _ 

I I SCHOOL ________________________________ ___ 

Hi-Ho. Steve-o-reno! 
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PhD, MS, BS in lEE 
PhD, MS in Physics and Mathematics 
-would you rather blaze trails in electronic 

communications theory or consolidate 
territory newly won? 

YOU CAN AI YOUR CAREER IN 
AT 

DIRECTION 

Division of General Dynamics 

..... where a group of outstanding scientists 
and engineers are conducting both theoretical 
and applied studies in many aspects of the 
science of communications 

While our broad concern at Stromberg-Carlson is in the acqui
sition, transmission, processing, storage and display of com
munications data, ancilliary investigations - often seemingly 
remote- are carried on to enhance our basic understanding 
of the communications field. 

TO THE ADVANCED DEGREE CANDIDATE this fre
quently offers the opportunity, upon completion of his studies, 
to continue theoretical investigations initiated in thesis 
preparation. 

TO THE MAN WHO HAS RECENTLY RECEIVED HIS 
BS, it provides varied career choices: to work directly with 
experts on research projects; to participate in advanced devel
opment engineering concerned with the solution of complex 
systems engineering and equipment problems; to undertake 
the design of specific hardware which may involve the first 
practical utilization of new knowledge. 

AT ALL LEVELS, the opportunities for professional growth 
are exceptional, not only through concentration on work in 
advanced areas but through continual contact with able men 
trained in other disciplines. Informal consultation between 
engineers, physicists, mathematicians, psychologists and lin
guists is available on a day to day basis. Further, with scien
tists it is the aim of Stromberg-Carlson's technically-trained 
management to maintain the atmosphere of the academic 
world, encouraging discussion, publication of papers and par
ticipation in technical symposia. 

The list below indicates 
the range of work currently 
in progress. 

FIELDS OF RESEARCH !ENDEAVOR 
Paramagnetic Resonance 
Thin Photoconductor films 
Ferroelectricity 
Propagation and Coding 
Speech Analysis 
Bandwidth Compression 
Hydro-Acoustic Transducers 
Molecular Electronics 
Defect Solid State Physics 
Parametric Devices 
Tunnel Diode logic 
Scatter Propagation Analysis 
Plasma Physics 

ADVANCED DIEVIELOPMENT & ENGINEEIUNG 
ICBM Communications 
Electronic Switching 
Nuclear Instrumentation 
High-Speed Digital Data Communications 
Electronics Reconnaissance Systems 
Single Sideband Communications 
Synchronous Data Transmission 
ASW Techniques 
Machine Tool Automation 
Radio Data links 
High Intensity Sound Generators 
Air Acoustics 
Shaped Beam Display Systems 
High-Speed Automatic Missile Check·Out Equipment 
Super-Speed Read-Out and Printing Equipment 
Electro Acoustics & Transducers 
logic Systems 
Sound Systems 
Rf Equipment 
Precision Hi·Fi Components 

For further information write to the College Relations Section, 
Engineering Personnel Department. 

A DIVISION OF 

1450 North Goodman St., Rochester 3, New York 
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A.W.FABER 
CASTELL. 

helps the hand that 
shapes the future 

#9000 CASTELL Pencil 
with world's finest 
natural graphite that 
tests out at more than 
99% pure carbon. 
Exclusive microlette 
mills process this 
graphite into a drawing 
lead that lays down 
graphite-saturated, 
non-feathering lines of 
intense opacity. Extra 
strong to take needle
point sharpness without 
breaking or feathering. 
Smooth, 100% grit
free, consistently 
uniform, 8B to lOH. 
#9800 SG LOCKTITE 
TEL-A-GRADE Holder, 
perfectly balanced, 
lightweight, with new 
no-slip functional grip. 
Relieves finger fatigue. 
Unique degree 
indicating device. 

#9030 imported Refill 
Leads, matching 
exactly #9000 pencil 
in quality and grading, 
7B to lOH, packed in 
reusable plastic tube 
with gold cap. 

A man advancing in 
his career just 
naturally gravitates to 
CASTELL, world's finest 
drawing pencil. You'll 
be wise to begin now. 

A.WJABER .. CASTELL 
Pencil Co., Inc., Newark 3, N.J. 

Ted: ''I'm looking for a girl who 
doesn't drink or smoke or have any 
bad habits." 

Ned: "What for?" 

A woman who had just reached 
her 29th birthday \Vas talking to the 
pastcr of her church about her de
sire to find a suitable m::tte. 

"You mustn't be discouraged," the 
minister told her. "In this world 
there's a man for every woman and 
a woman for every man. You can't 
improve on an arrangement like 
that." 

To which the young lady replied: 
"I don't want to improve on it - I 
just want to get in on it." 

Sign on a Colonial Beach, Va., slot 
machine: 

"In case of atomic attack crawl un
der this machine - it's never been 
hit." 

A doctor called at a house to attend 
a confinement. He had been upstairs 
a few minutes when he came down 
and said to the husband, "Have you 
got a corkscrew?" He was given one 
and went upstairs. A few minutes 
elapsed - he came down and said, 
"Got a screwdriver?" He was given 
one. Again he went up. A few min
utes and he was down for a third 
time, asking for a chisel and mallet. 

"Good gracious, doctor," the wor
ried husband said, "Is it a boy or a 
girl?" 

"Don't know yet," replied the doc
tor. "Can't get my medicine case 
open." 

L 

ME walking up to co-ed: "How 
many drinks does it take to make you 
dizzy?" 

Co-ed: "Two, and the name is 
Daisy." 

One thing you've got to admit 
about the little red schoolhouse - it 
had something behind it. 

Daffynition: Neckerchief - the 
president of a sorority. 

Life is just one fool thing after an
other. Love is just two fool things 
after each other. 

"Was your friend shocked over the 
death of his mother-in-law?" 

"Shocked? He was electrocuted!" 

What was your score?" asked the 
first golfer. "72," replied the begin
ner. "It's not too bad, I guess, but I 
hope I'll do better on the second 
hole." 

Helen: 'The contralto sure had a 
large repertoire." 

Bill: "Yes, and her tight dress made 
it look worse." 

A letter to a teen-age counselling 
column read: "I am only 19, and I 
stayed out until two o'clock the other 
night. My mother objects. Did I do 
wrong?" 

The answer was: "Try to remem
ber." 

(Continued on page 48) 
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Flexible Shafts Solve Space Problems in Ch sler PowermSeat 
Chrysler Corporation faced a design challenge 
in its power-operated seat adjuster. Six-way mo
tion was called for: fore and aft, up and down, 
and tilt. Yet there was limited space under the 
seat for the mechanism. After much Chrysler 
testing and development, a design submitted by 
subcontractor Ferro Stamping Company was 
approved, utilizing flexible shafts. 

According to Chrysler, the decision to go to 
flexible shafts was based on the following ad
vantages: 

1. SPACE ECONOMY ••• "flexible shafts pro
vided means to transmit power from a single e)ec .. 

tric motor, without compromising seat design." 

2. REDUCED STRESSES ••• "flexible shafts 
act as torsion bars to reduce motor armature 
stresses induced when the mechanism was 
stopped or stalled suddenly." 

3. RELIABILITY ••• "not a single shaft fatigue 
failure reported from the field to date." 

4. LOW COST ••• "flexible shafts definitely repa 
resented ~avings without sacrificing design ada 
vantages." 

Investigate for yourself how flexible shafts 
can solve many of your design problems and at 

. the same time reduce costs! 

S. S. WHITE INDUSTRIAL DIVISION, Dept. C-2, 10 East 40th Street, New York 16, N.Y. 109S 
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ELOOR,SOMET\MES I Gf.T THE \DE~ 
THAT COMPANY RECRUITING- REPS 
ARE. EXAGGERAT\NG- TO US. OON'T 
YOU F\NO \T T~US? 

I Wl Ll UVE \N "N Ul TRt\-MODE.RN 
All ElECTRONlC HOiii\fSNUGGLED 
AMON& THE PINES AT 1\-\E. EOGE 
OF A CRYSTAL BLUE LAKE:.. 

ANO SO YOU'RE. JOlN\NG COLUNS? 

AS YOU KNOW, ALBRECHT, \ HA\JE 
ACCEPTED AN E.NG\NEE.R\NG 
POSIT\ON PRIMAR\LY ON THE 
B~S\S Of AN HONEST, FORTHR\GHT 
PRESENTATiON. 

W\TH MERELY A DOUBLE GARAGE, 
ONE OF M.'{SPORTS JOBS WlLL HA\JE: 
TO ~lT OUT \N T"E. VEAR-ROUNO 
PLEASANT WEATHE.R. 

THE.\/ TOLO ME E't.ACTL Y WHAT 
MY SALARY WOULD BE,AND \1LL 
HAVf. TO SETAS\DE. (TEMPORAR\LY) 
MY PLAWS fOR AN OCEAN-GO\~G---
~· 

Furthermcm:~, Collins is one of the nation's leading growth companies, producing for both govern· 
ment C!lnd business. Commercial fields include II:Birline and business aircraft communication and 
novigaticna equipmont, d~~:Btca trcansmission, mic:rowavo, amcatour radio, broadcast and ground com· 
munication oquipmoi!'Dt. Rosoan:h, developmont and manufacturing facilities art located in Cedar 
Rapids, Dallas and Burbank. 

Collins likos ·nl!lors ••• 201 of its 13,000 omploye111s are engin111ers. Collins is in the business, 
basically, of "ng the products of their imaginativ1 thinking. 

Colfiliu would lik~~~t to di~Scuss your future with you. Write for the free booklet "A 
C«~~r~~~ter with Cellini 1111 «~~nd «~~sk vour pl«~~c~~~tmenf Counselor when the Collini represent· 
«~~five will b~~~t en c:«~~mpui. 

YES, ALBRECHT, SUCH HONE~T'{ AS 
THE\RS SHOULD NOT GO UNREWt\RDED. 

COI.I.IHS RADIO COMPANY 
CEDAR RAPIDS, IOWA DAU.AS, TEXAS BURBANK, CALIFORNIA 
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19 Shown above is a freon refrigeration system for manned flight environmental control systems, Garrett 
the Boeing 707. Through its unique design, a 10-ton designs and produces equipment for air-breathing 
cooling capacity is provided at one-tenth the weight aircraft as well as the latest space vehicles such as 
of commercial equipment. The leading supplier of Project Mercury and North American's X-15. 

DIVERSIFICATION IS THE KEY TO YOUR FUTURE 

Company diversification is vital to the graduate engi
neer's early development and personal advancement 
in his profession. The extraordinarily varied experi
ence and world-wide reputation of The Garrett 
Corporation and its AiResearch divisions is supported 
by the most extensive design, development and pro
duction facilities o( their kind in the industry. 

This diversification of product and broad engineer
ing scope from abstract idea to mass production, 
coupled with the company's orientation program for 
new engineers on a rotating assignment plan, assures 
you the finest opportunity of finding your most profit
able area of interest. 

Other major fields of interest include: 

• Aircraft Flight and Electronic Systems-pioneer and 

major supplier of centralized flight data systems and 
other electronic controls and instruments. 

o Missile Systems- has delivered more accessory 
power units for missiles than any other company. 
AiResearch is also working with hydraulic and hot 
gas control systems for missiles. 

" Gas Turbine Engines- world's largest producer of 
small gas turbine engines, with more than 8,500 
delivered ranging from 30 to 850 horsepower. 

See the magazine, ~~The Garrett Corporation and 
Career Opportunities," at your college placement 
office. For further information write to Mr. Gerald 
D. Bradley in Los Angeles ... 

1fHE CORPORATION 

t:liResearch anufaduring Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Systems, Packages and Components for: A I R CRAFT. MISSILE, NUCLEAR AND INDUSTRIAl A P PLICA T I 0 N S 
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ctober 

It happens every fall, Summer hurries its languid time 
too fast, leaving behind fine days of warm sunshine, 
cool lake breezes, and summer fun. Autumn rushes in, 

pulling us down into this chaotic dash known as fall 
quarter. 

Among the rush and confusion of young America's an
nual storming of the walls of ivy, one fact, and perhaps 
the only one, is clear. There's absolutely no better place 
for successful girl watching than on the American uni
versity campus. 

For those who may doubt this naked truth, we simply 
offer on these pages what seems to us irrefutable evi
dence, our choice for Miss October - Jackie Heacock. 

A blue-eyed blond in the best d Minnemta tradition, 
Jackie is a sophomore majoring in romance languages. 
Edina is the home of our Miss October, while on campus 
the Kappa Alpha Theta sorority house is Jackie's second 
abode. 

You'll remember Jackie as an E-Day Queen candidate 
in 1959. She is also the reigning Dream Girl of Delta 
Upsilon. 

Water-skiing, swimming, tennis, and camping rate 
high on Jackie's activity list. Her special on-campus ac
tivity is Orchesis, a modern dancing group. In the future, 
Jackie hopes to teach romance languages in high school. 

It's not hard to see why Jackie is our choice for the 
number one girl to watch. We hope she's your choice, 
too, and what's more, maybe a starter toward a fine year 
of girl-watching. 
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* THERE IS A MORAL HERE 

Sales begin before a 
Salesnzan calls-zoith 

PRINTED SALESMANSHIP 
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This 111a11 doesr1't know yoti. 

He doesn't know your product. 

He doesr1't kr1ow what goods 
or services you can render him. 

He doesn't know your company's 
record or reputatio11. 

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

PRINTERS o LITHOGRAPHERS 

5th & 5th SOUTH MINNEAPOLIS 
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For the man 
who likes to make 

his own 
career decisions 

The Allis-Chalmers Graduate Training Course 
is based on freedom of opportunity. You will 
have up to two years of practical training to 
find the right spot for yourself. At the same 
time, you enjoy a steady income. You can ac
cept a permanent position at any time - when
ever you can show you are ready. 

You help plan your own program, working 
with experienced engineers, many of them grad
uates of the program. Your choice of fields is 
as broad as industry itself- for Allis-Chalmers 
supplies equipment serving numerous growth 
industries. 

A unique aspect of the course is its flexibility. 
You may start out with a specific field in mind, 
then discover that your interests and talents lie 
in another direction. You have the freedom to 
change your plans at any time while on the 
course. 
Types of jobs: Research • Design • Development e Manuf<Jc~ 
turing • Application • Sales • Service. 

Dndustries: Agriculture • Cement • Chemical " Construction " 
Electric Power • Nuclear Power • Paper " Petroleum • Steel. 

Equipment: Steam Turbines " Hydraulic Turbines • Switchgear 
• Transformers " Electronics 0 Reactors • Kilns • Crushers • 
Tractors • Earth Movers • Motors • Control " Pumps • Engines: 
Diesel, Gas. 

Freedom of Opportunity opens the doors to chal. 
lenging and interesting careers. Among them is 
our Nuclear Power Division, with an engineering 
staff in Washington, D. C., a new research and 
development center in Greendale, vVis., and an 
important research effort at Princeton University 
involving power from the hydrogen atom. For de
tails on the opportunities available, write to Allis
Chalmers, Graduate Training Section, Milwaukee 
1, Wisconsin. 

A·1192 

L I 5 
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Take advantage of the 

EC 

The screw is a combination of two 
mechanical principles: the lever, 
and the inclined plane in helical 
form. The leverage applied to the 
nut combines with motion of the nut 
around the bolt to exert tremendous 
clamping force between the two. 

One of the greatest design errors 
today, in fact, is failure to realize 
the mechanical advantages that 
exist in standard nuts and bolts. 
Smaller diameters and less costly 
grades of fasteners tightened to 
their full capacity will create far 
stronger joints than those utilizing 
bigger and stronger fasteners tight
ened to only a fraction of their 
capacity. Last year, one of our engi
neers showed a manufacturer how 
he could save $97,000 a year simply 
by using all the mechanical advan
tages of a less expensive grade. 

When you graduate, make sure 
you consider the mechanical advan
tages that RB& W fasteners provide. 
And make sure, too, that you con
sider the career advantages RB& W 
offers mechanical engineers- in the 
design, manufacture and application 
of mechanical fasteners. If you're 
interested in machine design-or 
sales engineering, write us for more 
information. 

RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 

Port Chester, N. Y. 
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ore Splinters 
(Continued from page 40) 

Foreman: "I understand your 
grandmother is the old-fashioned 
type who still toils at the spinning 
wheel. Does she earn much?" 

Shovel Runner: "Well, last night 
she won fifty dollars on the red." 

For many years the editor of a 
small town newspaper had a sign ov
er his desk that read: "Obituary Ed
itor." Recently his son took over the 
post and promptly had the sign 
changed to read: "Son of Obituary 
Editor." 

"What did your wife say when you 
came home soused last night." 

"She never said a word. And I 
was going to have these two teeth 
taken out anyhow." 

"You know, Elaine, every time I 
see you, my heart beats faster, I feel 
the urge to do bigger and better 
things. I feel so strong and virile. Do 
you know what that means?" 

"Sure. It means that in about five 
minutes rm going to have to slap 
your face." 

Bob Jones went into a ladies' wear 
shop and looked about in helpless be
wilderment. 

"May I help you, sir?" asked a 
sales girl. 

"Yes, I'd like an-er-ah-a corset for 
my wife," he replied. "What bust, sir?" 
asked the girl. "Oh, nothing," Bob as
stued her, "nothing at all. It just wore 
out." 

He: "I can't see what keeps girls 
from freezing." 

She: "You're not supposed to." 

She greeted her husband affection
ately when he returned home from 
the office. "Poor darling," she said, 
"You must be tired and hungry. 
Would you like some nice soup, 
tender chops, with golden brown po
tatoes and green peas and mush
rooms, on toast?" 

He shook his head firmly and re
plied, "No, l,~t' s save the money and 
eat at home. 

IE.: "Did Fifi blush when the strap 
on her bathing suit broke?" 

Chem. E.: "I didn't notice." 

Two duck hunters were sitting be
hind their blind, one drinking from 
a thermos bottle of coffee, the other 
from a jug of whisky. After some 
hours of sipping they spotted a lone 
duck winging through the sky. Tak
ing quick aim, the coffee drinker rose, 
let fire, and· missed. The whisky 
drinker rose, let fire, and brought the 
duck down. His companion, properly 
amazed, complimented him on the 
shot. He replied, "Aw, it's nothing. I 
usually get five or six out of a flock 
like that." 

(Continued on page 50) 
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Talking Shop. These photographs were taken at 
the 18th Annual Joint Technical Meeting, 
Standard Oil Company and its affiliates, May 
9-13, French Lick, Indiana. More than 350 oil 
men attended formal sessions and enjoyed info:r. 
mal discussions with other scientists. 

'' SE 51 F 
In a company where scientific research 
ranges all the way from palynology to 
metal stress, the need for an exchange of 
information is imperative. Much of this 
can be accomplished with written reports. 
However, Standard Oil has found that a 
(CShop-Talk" conference once each year 
accomplishes a meeting of scientific minds 
that is even more satisfactory. 

This year, at Standard's 18th Annual 
Joint Technical Meeting more than 80 
technical papers were presented to 350 
technical experts and representatives of 
other departments. Discussed were such 
subjects as the potential use of atomic 
energy as a commercial fuel source, elec
tronic computer controls, and the use of 
$80-an-ounce platinum in making higher 
octane gasolines. In addition to these 
formal meetings, small discussion groups 
and conversations between individuals 
contributed to the exchange of ideas. The 
result was a stimulating five-day period 
that saw new ideas take shape. The meet
ing benefited everyone-scientists, the 
company, and consumers. 

This type of meeting, which Standard 
pioneered, is another example of scientific 
leadership by Standard, and another rea
son why men with technical training find 
a Standard Oil career offers unusual cre
ative encouragements. 

BARD OIL COMPA y 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 

TISTS 

THE SIGN OF PROGRESS ..• 
THROUGH RESEARCH 
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FAFNIR BEARINGS STEER THE HUSTLER 
In assembling gyro spin motors from sup
plied parts, a navigational instrument 
maker found that tolerances piled up, 
affecting motor performance. Solution? 
Production of the complete motor by 
Fafnir. An unusual assignment for a ball 
bearing manufacturer. But one that shows 
the capabilities of America's largest inde
pendent manufacturer of ball bearings 
... six plants, over 1 liz million sq. ft. of 
production space. 

More Splinters 
(Continued frmn page 48) 

Constable: "Take it easy down 
here; don't you see that sign, "Slow 
Down Here'?" 

Motorist: Sure I saw it officer, but 
I thought it was describing the 
town." 

A sweet young thing called the 
county agent and asked him how soon 
eggs would be fertile after she 
turned the rooster in with the hens. 

He wasn't sure, so as he reached 
for the latest poultry manual he said, 
"Just a minute." "Thank you," she 
said as she hung up. 

A small boy stood gazing at a horse 
and wagon while the milkman de
livered milk. 

When he came out the boy ob
served, "Mister, that horse will never 
get you home." 

"And why not?" asked the milkman. 
The small boy explained, "He just 

lost all his gasoline." 
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Looking for the unusual in an engineer
ing career? At Fafnir, your assignments 
will keep you "at the turning points of 
progress" with a company recognized 
everywhere for leadership. For infor
mation, write Mr. H. B. Van Dorn, Direc
tor of Engineering, The Fafnir Bear
ing Company, New Britain, Conn. 
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A wild goose is one that is an inch 
off center. 

Two nudists met in the colony: Said 
one, "You look familiar but I can't 
place your face." 

Prof: "Well, what did you think of 
the course" 

CE: "I thought it was very well 
covered. Everything that wasn't 
covered during the quarter was cov
ered on the final!" 

A person who claims that abso
lute zero is impossible to obtain 
hasn't taken a quiz in thermo yet. 

Toastmaster: "Gentlemen, a toast 
to the Ladies I 

"Hip-Hip-Hooray!" 

MINNEAPOLIS 

BLUE PRINTING COs 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SUDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEl & ESSER CO. 

Confucius say - Man who lose key 
to girl's apartment get no new key. 

"Papa," queried the son, "What is 
the person called who brings you in 
contact with the spirit world?" 

"A bartender, my son," replied the 
father. 

After watching a drunk try to un
lock the door to his house without 
success, a policeman vv:~nt over and 
asked if he might hafi(lle the key for 
him. 

"No thanksh," the inebriated chap 
answered. "I gott a pretty good hold 
on thish key. You try and grab the 
housh." 

Then there was the ME who 
thought that steel wool was the fleece 
from a hydraulic ram. 
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a big FISH in the rightmsized STREAM 

We've been told frequently that engineering graduates are attracted to a 
company our size because of an honest and understandable desire to be 
"a big fish in a little pond". Perhaps others prefer to think of the future as 
the challenge of "swimming up-stream". 
We believe that Sikorsky Aircraft is actually the "right-sized stream" for 
young engineers who would enjoy diversified, small-group activities, as 
well as stature opportunities in a field that is not limited nor professionally 
confining. Sikorsky Aircraft is the company which pioneered the modern 
helicopter; and our field today is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 
Because of this, we can offer stimulating experiences in an ideal environ
ment. vVork associations could include joining an electronic team of twenty 
to thirty associates-or-working with a highly selective group of four or 
five on interesting problems of radiation, inslrumenlaiion, auto pilotage, 
automatic slabilizalion, etc. 

And what of your future~ 

That, of course, involves your own potential for growth. As 
a far-sighted company, we're more than willing to help you 
meet the challenge of "going up-stream"! 

For factual and detailed information 
about careers with us, please write to Mr. 
Richard L. Auten, Personnel Department. 

I 

DIVISION OF UNITED AIRCRAFT CORPORATION 

STRATFORD, CONNECTICUT 
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1. Imagine yourself on a ship sailing from San Francisco 
to Chile. A storm is raging just as you cross the equator, 
and all passengers are confined to their cabins. The only 
things in your cabin besides your personal belongings 
are the air conditioner, a small thermometer, a sink with 
stopper, running water, and a slide rule. Using one or 
more of these items, how can you tell the exact moment 
your ship crossed the equator? 

2. What is the fifth root of this number? 
1,804,229,351 

3. Two S.L.A. students, John and AI, spent a night play
ing checkers. They played for cigarettes, the loser hand
ing over one at the end of each game. It was a long ses
sion, which resulted in one of the two friends winning a 
net total of ten cigarettes from the other. At the finish 
they each had six left, although John smoked three and 
AI seven. How many cigarettes do you figure John had 
when they started? 

Each month six prizes will be offered, one for 4 dollars 
cash, and five more each for 1 dollar cash. The 4 dollar 
prize will be awarded to the first I. T. student who sub
mits the correct solutions to all of that month's Brain 
Teasers, the 1 dollar prizes will be awarded to the first 
student in each year of engineering who correctly solves 
the Brain Teasers. 

52 

edited by DONALD D. SCHAEFER, M.E. '64 

4. You are going to take up golf, and your father gives 
you exactly $100.00 to buy exactly 100 pieces of golfing 
equipment. You have the following equipment to buy: 
clubs, club covers, and golf balls. The clubs cost $10.00 
a piece; the club covers cost $3.00 a piece; and the golf 
balls cost $.50 a piece. Now you have to buy exactly 100 
pieces of golf equipment and at least one of each item 
with the $100.00 that your father gives you. How many 
of each item should you buy? 
5. A flight of three fighters are attacking a bomber. The 
tail gunner splits his fire between the three ships and 
succeeds in bringing them down. On checking the wreck
age, he estimates that 56% of his shots went wild, but 
finds evidence that the first plane was downed with 13 
more hits than were found in the second plane. The 
second plane was hit with 115 of the total number of 
shells fired, while the third plane had only 5 holes, which 
was 8 less than the difference between the hits on the 
first plane and the hits on the second plane. If 50 shells 
still remain in the belt, how many did he start with? 

The awards will be based on accuracy, promptness of 
reply, clarity and logic of solution. Only undergraduates 
enrolled in I. T. are eligible. Members of the Technolog 
staff and the Tech. Board are not eligible to compete. 

All entries must be turned into the Technolog office, 
Room 2, Mech. Engineering. Each month's contest will 
close 10 days after the magazine is issued. 

!) 
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If your sights are set 

Mock-up of the Shippingport (Pa.) Atomic Power Station reactor 
which was designed and developed by the Westinghouse Electric 
Corporation under the direction of and in technical cooperation 
with the Naval Reactors Branch, U.S. Atomic Energy Commission. 

on nuclear power-

u'll fin 

at 
it 

t r 
rk 
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Already engineers working with 
nuclear power have learned that only 
utmost purity of materials and metic
ulous accuracy in manufacture can be 
tolerated in a reactor. Steels for the 
reactors and reactor vessels are checked 
for make-up and molecular structure 
with photomicrography and x-ray dif
fraction. Welds are proved sound and 
moderators flawless with radiography. 
And stresses likely to occur are studied 
in advance with photo-elastic stress 
analysis. 

In this new-day industry, as in any 
field on which you set your sights, 
photography plays a part in making a 
better product, in producing it easier, 
in selling it faster. It cuts costs and 
saves time all along the line. 

So, in whatever you plan to do, take 
full advantage of all the ways photog
raphy can help. 

CAREERS WITH KODAK : 
With photography and photographic proc
esses becoming increasingly important in 
the business and industry of tomorrow, 
there are new and challenging opportunities 
at Kodak in research, engineering, elec
tronics, design, sales, and production. 

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. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



Several surveys indicate that salary is 
not the primary contributor to job 
satisfaction. Nevertheless, salary con
siderations will certainly play a big 
part in your evaluation of career op
portunities. Perhaps an insight into the 
salary policies of a large employer of 
engineers like General Electric will 
help you focus your personal salary 
objectives. 

Salary-a most individual and per
sonal aspect of your job--is difficult to 
discuss in general terms. While recog
nizing this, Mr. Case has tried answering 
as directly as possible some of your 
questions concerning salary: 

Q Mr. Case, what starting salary does 
your company pay graduate engineers? 

A Well, you know as well as I that 
graduates' starting salaries are greatly 
influenced by the current demand for 
engineering talent. This demand es
tablishes a range of "going rates" for 
engineering graduates which is no doubt 
widely known on your campus. Be
cause General Electric seeks outstand
ing men, G.:. E starting salaries for these 
candidates lie in the upper part of the 
range of "going rates." And within 
General Electric's range of starting sal
aries, each candidate's ability and 
potential are carefully evaluated to de
termine his individual starting salary. 

Q How do you go about evaluating 
my ability and potential value to your 
company? 

A We evaluate each individual in the 
light of information available to us: 
type of degree; demonstrated scholar
ship; extra-curricular contributions; work 
experience; and personal qualities as 
appraised by interviewers and faculty 
members. These considerations deter
mine where within G.E.'s current sal
ary range the engineer's starting salary 
will be established. 

One of a series I'"" L----------------------.J')"'i;r. 

Interview with 
General Electric's Byron A. Case 
Manager --Employee Compensation Service 

r I r 
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Q When could I expect my first salary 
increase from General Electric and how 
much would it be? 

A Whether a man is recruited for a 
specific job or for one of the principal 
training programs for engineers-the 
Engineering and Science Program, the 
Manufacturing Training Program, or 
the Technical Marketing Program-his 
individual performance and salary are 
reviewed at least once a year. 

For engineers one year out of col
lege, our recent experience indicates a 
first-year salary increase between 6 and 
15 percent. This percentage spread re
flects the individual's job performance 
and his demonstrated capacity to do 
more difficult work. So you see, salary 
adjustments reflect individual perform
ance even at the earliest stages of 
professional development. And this 
emphasis on performance increases 
as experience and general competence 
increase. 

Q How much can I expect to be making 
after five years with General Electric? 

A As I just mentioned, ability has a 
sharply increasing influence on your 
salary, so you have a great deal of per
sonal control over the answer to your 
question. 

It may be helpful to look at the cur
rent salaries of all General Electric 
technical-college graduates who re
ceived their bachelor's degrees in 1954 
(and now have five years' experience). 
Their current median salary, reflect
ing both merit and economic changes, 
is about 70 percent above the 1954 
median starting rate. Current salaries 
for outstanding engineers from this 

I tri 

class are more than double the 1954 
median starting rates and, in some 
cases, are three or four times as great. 

Q What kinds of benefit programs 
does your company offer, Mr. Case? 

A Since I must be brief, I shall merely 
outline the many General Electric em
ployee benefit programs. These include 
a liberal pension plan, insurance plans, 
an emergency aid plan, employee dis
counts, and educational assistance pro
grams. 

The General Electric Insurance Plan 
has been widely hailed as a "pace 
setter" in American industry. In addi
tion to helping employees and their 
families meet ordinary medical expen
ses, the Plan also affords protection 
against the expenses of "catastrophic" 
accidents and illnesses which can wipe 
out personal savings and put a family 
deeply in debt. Additional coverages in
clude life insurance, accidental death 
insurance, and maternity benefits. 

Our newest plan is the Savings and 
Security Program which permits em
ployees to invest up to six percent of 
their earnings in U.S. Savings Bonds 
or in combinations of Bonds and Gen
eral Electric stock. These savings are 
supplemented by a Company Propor
tionate Payment equal to 50 percent 
of the employee's investment, subject 
to a prescribed holding period. 

If you would like a reprint of an 
informative article entitled," How 
to Evaluate Job Offers" by Dr. L. 
E. Saline, write to Section 959-14, 
General Electric Co., Schenectady 
5, New York. 
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This is an 
artist's concept of 
the world's biggest 

radio telescope 
This giant telescope will use radio 
waves to locate objects that are bil
lions of light years out in space. The 
dish-shaped mirror will be 600 feet in 
diameter-about the size of Yankee 
Stadium. It will be the biggest mov
able radio telescope ever known. 

As you'd imagine, it is going to take 
a lot of material to build an instru
ment this size. The American Bridge 
Division of United States Steel, as a 
major subcontractor, is fabricating 

and erecting 20,000 tons of structural 
steel for the framework alone. The 
U. S. Navy through the prime con
tractor is supervising the entire job. 
When it's completed, there'll be a 
power plant, office buildings and per
sonnel facilities for a permanent 500-
man crew. The site is near Sugar 
Grove, West Virginia. 

United States Steel produces many 
of the materials that are essential for 
construction: Structural carbon steel; 
high strength steels; alloy steels; stain
less steels; steel piling; steel drainage 
products; cements; slag; reinforcing 
bars; welded wire fabric; wire rope; 
steel fence; electrical cable; and other 
allied products. 

The most important building pro-

This mark identifies modern, dependable steel. 
Look for it on consumer products. 

jects in our nation depend on steel. 
And steel depends on men like you. If 
you would like to find out about the 
many career opportunities at U. S. 
Steel, send the coupon. 

USS is a registered trademark 

United States Steel Corporation 
Personnel Division, Room 60858 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me career information 
about U.S. Steel. 

Name __________________________ __ 

School _____________________ _ 

Address _____ ---------------~---_ ---~---

City __________ Zone _____ state----~---

United States Steel 



How to advance through lateral movement 

THE LATERAL PASS is a perfect example of how to 
get ahead by first going sideways. And lateral 

movement is a philosophy we use at Koppers. 
Here's how it works. Let's say you're a new em

ployee at Koppers. We give you a specific assignment. 
You find it exciting, challenging. You do a good job. 
But do we leave you there? Not at all. Once you 
understand that particular operation, we try you on 
a different assignment. Here, again, you'll find the 
work new and stimulating. 

You'll never be buried at Koppers. You'll never 
stand still intellectually. Moving from one operation 
to another, you'll move ahead. Your assignment 
won't be to learn just a job, but many jobs. Your 
compensation? Advancement, responsibility, success. 

Your youth won't be held against you. Neither 
will short tenure. If you have the ability and the 
desire to get ahead, you'll move fast! Our system of 
continuous appraisal and evaluation is your guar
antee of that. 

NOVEMBER, 1960 

Koppers is so widely diversified that you can al
most name your job. Want to work with chemicals, 
jet-engine sound control, plastics, sintering plants, 
wood preservatives, road surfacing materials, elec .. 
trostatic precipitators? Interested in research? Pro
duction? Sales? These are only a few of the fascinat
ing opportunities at Koppers. 

Why not find out how you can fit into the Koppers 
picture? Write to the Personnel Manager, Koppers 
Company, Inc., Room 230, Koppers Bldg., Pitts
burgh 19, Pennsylvania. Or, see your College Place
ment Director and arrange an appointment with a 
Koppers representative for the next recruiting visit. 

1 



The crushing 
pressure of 

2,000,000 psi 

At the General Motors Research Laboratories the 600-ton tetrahedral anvil press duplicates pressures 
which exist 200 miles beneath the earth's surface. The purpose: to study the combined effect of ultra-high 
pressure and temperature on the physical and chemical properties of known materials with an eye toward 

improving their properties or even creating new materials. 

What happens to solids at pressures of 2,000,000 psi and 7,000 degrees F.? General Motors has 
the research facilities required to answer these questions. In addition, GM offers experience 
and diversification to provide the young scientist and engineer with unlimited opportunity. 

Automotive research, production engineering and :manufacturing, electronics and astronautics 
are just a few of the :many technical areas offered. You will be given every opportunity to con
centrate on one, or if your interests are varied you :may :move into other divisions. You'll be in 
a position to tackle big jobs at GM because this is where important things are being done. It's 
the opportunity of a lifetime and it offers a lifetime of opportunity. 

General Motors also has a program which provides financial aid for postgraduate and under
graduate studies. For :more complete information check with your college Placement Officer, 
or write to General Motors Salaried Personnel Staff, Detroit 2, Michigan. 

E ER L R 
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical, 
and Ceramic Engineering .. Mathematics .. Industrial Design .. Physics .. Chemistry • Engineering Mechanics " Business Administration and Related Fields 
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MINUTEMAN TO MISSILE by James Constantine 8 

Uncle Sam's mighty, scientific, fighting arm. 

PROFILE ... NUCLEAR PROGRESS by Ralph Hager 14 

Argonne National Laboratories, contribution to modern technology. 
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THE COVER. It has been a long road from the days of the 

Minuteman defending his nation with the. powder and pellet 

musket to our modern defense preparations today. Certainly 

much of our scientific progress can be directly attributed to our 

stepped-up defense economy. In this issue of the Technolog we 

take a look at this aspect of scientific progress in America and 

some of its accomplishments. 

Published monthly October through May. Entered as second-class matter April 9, 1925, at the 
post office at Minneapolis, Minnesota, under the act of March 3, 1879. Office: 2 Mechanical En
gineering Building, University of Minnesota. Telephone: FE 2-8158, Extension 514 or 6435. Sub
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North Michigan Avenue, Chicago. Member of the Engineering College Magazine Association, 
Chairman, Charles Wales, Wayne State University, Detroit, Michigan. 
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A helicopter equipped with a specially adapted radio system - this is the modern 
method Wisconsin Electric Power Company uses for emergencies and for routine pa
trol of its many miles of transmission lines. It is typical of the Company's use of 
modern tools to solve present and future problems. 

Company engineers are currently developing the shape and form of transmission 
lines which will be part of the horizon in 1980 and beyond. Utilizing analog and 
digital computers, they are looking at the Company's present 138,000 volt rural 
transmission system. Should it be replaced with extra high voltage lines, higher than 
some of the Company's present 230,000 volt lines? Should a super power grid be 
mounted over the 138,000 volt system which would then become a sub-transmission 
system? These are among the challenging plans that must be made today to suit 
an ever changing tomorrow. Imaginative, even revolutionary answers must be forth
coming from engineers like yourself. 

Plan now to ask our representatives about future opportunities in your field of 
engineering - excellent possibilities to pioneer in the future horizons of electric power. 

ISCONSIN ELECTRIC POWER COMPANY 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 
MDlWAUKIEIE, WIS. APPlETON, WIS. RACINE, WIS. 

s 
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As you plan y ur care r-be sure to consider 
Monsanto® It may surprise you that 

Monsanto needs electrical and mechanical engineers, 
as well as chemical engineers. 
Fact is, though, that Monsanto offers many opportuni
ties to men with your professional training, including: 
Mechanical Engineers ..• 

411 Plant design and layout 
411 Equipment selection 
411 Materials specification 
411 Design of new and unique 

equipment 

Electrical Engineers ..• 
411 Design of electrical 

systems 

NOVEMBII!R, 1960 

o Plant engineering 
411 Construction 
o Specialization in the fields 

of fluid mechanics, stress 
analysis, heat transfer, etc. 

!ill Power distribution and 
substation design 

® Process control 
instrumentation 

~ Applied research 

e Automated process systems 
engineering 

411 Equipment evaluation and selection 

May we discuss these with you as we visit your 
campus this year?You can arrange for this visit with 
your Placement Director; 
or write Professional Em
ployment Manager, EM -2, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 
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The care and feeding of a missile system 

It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company's practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Write to C. C. LaVene, 
Box 600- Y, Douglas Aircraft Company, Santa Monica, California. 

Alfred J. Carah, Chief Design Engineer, discusses the ground installation 

requirements for a series of THOR-boosted space D LAS 
probes with Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS Ill MILITARY AIRCRAFT 1!1 DC-8 JETLINERS Ill CARGO TRANSPORTS Ill AIRCOMB® 1111 GROUND SUPPORT EQUIPMENT 

MDNNIESOTA iEC::HNOILOG 



Editorials 

The Challenge of Science Today 

Not long ago the American Association for the Advancement of 
Science (A.A.A.S.) issued a report which stated that military, politi
cal and industrial exploitation of science is threatening science's 
integrity. 

If there ever was any integrity in science, which is questionable 
indeed, it certainly is being threatened. 

It seems strange that the profession of science, which includes 
engineering, has never developed an encompassing code of ethics 
such as the type that doctors and lawyers are bound by. 

Whereas the latter professions realize tl1eir deep social involv
ment and set up standards to protect society from unethical prac
tices by their colleagues, science remains a no mans land, up for 
grabs by anyone who wants to use it, with no holds barred. 

The tobacco industry with its medical experts presents a prime 
example. Medical scientists, chemists and bacteriologists such as 
these have no business working for special interests of some against 
the interests of many. These men are no longer scientists; they are 
technicians in the employ of men with exclusive interest. No 
ethical standard impels them to consult their conscience in con
ducting their research. Discoveries and developments are theirs 
to use as they see fit. As in the past, and surely in the future, these 
scientists will follow their own selfish self-interest. 

Another eqnally discouraging aspect of the ethical state of 
science is the utter lack of responsibility of scientists in helping 
society put to beneficial use the immense power that has been 
put into human hands by recent scientific discoveries. 

"In the last few years," the A.A.A.S. said, .,The gap between 
scientific progress and the understanding of the social issues which 

it has evoked has become even greater." 
Who would appear to be the best qualified individual to present 

and interpret for the public the meaning of science-related public 
issues. Clearly it would be the scientist, but he is mute. 

S2ientists have a unique competence and a special responsibil
ity for providing information to the public. Once the knowledge 
is delivered the role of the scientists in making decisions should 
be no more or less than that of any informed citizen. But it is es
sential that the scientists provide the information directly to the 
general public. 

How is it that the scientific community in the U.S. allows Dr. 
Edward Teller to speak out unchallanged. Surely not every scien
tist in the U.S. agrees with him; yet no voice is heard loudly 
questioning his questionable position on the dangers of radio
activity. Why? 

Perhaps the main reason for the failure of science to realize 
and accept its social responsibility is the fact that science is no 
longer an integral part of a broader American cultural tradition. 
Science and engineering now stand outside the main stream of 
Western intellectual thought. In fact, they even sneer at it. 

If science is ever to accept its vital responsibility it must realize 
that what it does affects the lives of all men and perhaps the 
existence of life itself. 

This is the real challenge of science and engineering today. Go
ing to the moon or Mars, or making the tail fins on next year's 
model even bigger are not important. Instead we must turn our 
sights back, and make science human again. Can we do it before 
it's too late? 

Education at a Crisis 

During the past Congressional session a considerable amount 
of discussion concerning the financing of education in the United 
States appeared. Yet two major avenues of financial assistance 
seem to clearly evolve. These two programs favored some kind 

' of assistance from the federal government to the state and local 
municipalities. One program favored a stipulation to the effect that 
the state or locality could only use the revenue for the financing 
of new educational facilities. The other stated that the financial 
assistance should be given without restrictions. This meant tl1at 
teachers' salaries could be paid in part from the federal assistance. 
Still others who were not seeking a political office supported a 
program whereby the states and local government would maintain 
their own educational programs. 

One wonders which program or combination will emerge in the 
next session of Congress. 

All the various programs contain statements that seem to run 
counter to the traditional ideals of our American educational 
system. By stating that the assistance must be used only for a 
specific area of education, the independence of the individual 
states is weakened. This will in time, evolve into very powerful 
educational control by the federal government. If the revenue is 
given without restrictions, the hands of graft will decrease the 
desired effect of the program. Moreover, with the federal gov
ernment increasing in educational control, direct or indirect, the 
subjects taught and the teaching methods used will sooner or later 
he subjected to governmental restrictions and authority. 

Although the immediate future will show only a few signs, the 
future seems to be paved with this suffocating building block. 

The second program mentioned will only control the shape and 

size of educational facilities. The first remodels the educator into 
the resemblance of a machine. Teaching what it is told to teach 
and teaching as it is told to teach, thus, taking initiative, pride, and 
imagination from tl1e educator. 

These are the main reasons that the source of educational stand
ards must stay in the hands of the states and local governments, 
each catering to the needs of their own specific areas. Although 
the first two programs mentioned might increase the educational 
standards in the United States, they put the ideals of standardiza
tion and economic growth before the ideals of independence and 
freedom. 

New and useful systems of education are changing the face of 
American education, but in the United States it is wrong to put 
into effect a crash program which will suffice the ideals of in
dividualism in order that our nation can conquer tl1e world. In 
doing we might well destroy ourselves. 

Are our enemies so powerful that we must forget the individual, 
thus indicating the superiority of our opponent's system? And 
what if we do win the cold war? Then do we hopefully work 
back to the ideals of the individualism and democracy? 

Although some of the present day educational methods and 
facilities are below standard (due to unique problems in certain 
areas) the imagination, initiative, and the good will of man can and 
will initiate the desired level of education in these areas, without 
the federal goverrunent. By formulating an encompassing program 
for every student, we are standardizing the minds of the people. 
Are we really capable of molding the minds of humanity into this 
type of system? 

Letters to the editor are welcomed in response to any material presented in the Technolog or pertinent to University life. If possible 
on our part and if not indicated otherwise in your letters, they will be printed. Address them to The Editor, Minnesota Technolog, 
Boom 2, Mechanical Engineering. 
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eapons Progress 8 ~ ell bridges the impossible. Since the day of the 

Minuteman, the big weapon has changed from the ball and powder to the button 

beneath the poised finger. 

JAMES CONSTANTINE, Physics '61 

The impossible of yesterday is the possible of today 
and the hope for tomorrow. Just a few short years ago, 
man had not dreamed that the tools of his science and 
technology would enable him to construct a bomb so 
powerful that a single explosion could obliterate an en
tire Pacific atoll, or would enable him to erect a space 
vehicle capable of penetrating the earth's atmosphere ... 
and beyond into the mysteries of the universe. 

During the Second World War, the United States 
seemed to awake from a deep and silent sleep. A sleep 
which had strengthened the moral and spiritual sinews of 
this country, and, when combined with an intensified 
intellectual motivation, enabled it to emblazon on the 
pages of the world's history a new era in the fields of 
science and technology. 

The force that propelled the United States from the 
dark abyss of the depression years, years in which the 
country was nearly paralytic in many areas of human 
endeavor, gave to this country an acceleration that has 
carried this nation to unimaginable and unpredictable 
heights of scientific and technological achievement. 

The fields in which the United States has scored 
astonishing progress are many, and it would be an im
possible task to give a comprehensive picture of each 
one; for this reason, this discussion will be limited to 
the two areas in which the U.S. has reached new heights 
of achievement, atomic energy and space research. 

science unleased 

The most obvious threat to the survival of civiliza
tion today is nuclear war between the present world 
powers. The word "nuclear" is the one which gives 
meaning and drama to the preceding sentence. The 
nations of the world have survived wars of varying 
scope, even the "total" wars of 1914 and 1939, but the 
aftermath of an atomic war seems too terrifying to even 
contemplate. Nuclear power is the result of an intensive 
application of science and technology on an unprece
dented scale. The discovery of this power has generated 
an enormous revolution in our way of life, the manifesta
tions of which we are only just beginning to realize. 

Dr. Einstein's theories, ideas and discoveries changed 
man's entire concept of his capabilities and limitations. 
E=mc2 has already been recorded as one of history's 
monumental discoveries. Employment of Einstein's 
theories and the inspiration forthcoming from his re
search have provided man with the answers to many of 
the problems and mysteries of physics. 

Scientists can now explain how radioactive substances 
like radium and uranium are able to eject particles at 
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enormous velocities and to continue doing so for mil
lions of years. We now know how the sun and stars can 
continue to radiate light and heat for billions of years. 
If the latter were not so, and the sun were being con
sumed by ordinary processes of combustion, the earth 
would have fallen into darkness eons ago. 

The above equation also demonstrates the magnitude 
of energy that is concentrated in the nuclei of atoms. 
It reveals some of the most fundamental truths about 
physical reality. Before the theory of relativity was es
tablished, and showed that mass and energy are one and 
the same thing, that is, mass is concentrated energy, 
scientists had thought that the universe contained two 
elements, one characterized by its inertia, called mass, 
and the other, active, invisible and without mass, called 
energy. The collaboration of matter and radiation which 
seems to be a confluence of particles and at other times 
a meeting of waves, became more easy to understand. 

atomic age 

The scientists went on to change matter to energy 
and energy to matter. On July 16, 1945, with the explo
sion of the atomic bomb at Alamogordo, New Mexico, 
man was :first able to transmute a substantial quantity 
of matter into the light, motion and sound which we call 
energy. Thus, the scientific and technological revolution 
in man's history entered a new phase, the atomic age. 

The utilization of atomic power for constructive pur
poses seems potentially unlimited, however, the most 
dramatic utilization of this new force has been in the 
area of weapons development. As atomic weapons be
come more devastating in scope, such as the develop
ment of the H bomb, they paradoxically seem to act as a 
greater deterrent to war, yet the balance struck in the 
favor of peace often seems a precarious one. 

A hallmark in the area of atomic weapons develop
ment was the designing and successful construction of 
the atomic submarine. This submarine, the :first man
made vessel to penetrate the Arctic wall surrounding 
the North Pole, presently can circumscribe the globe 
without surfacing or refueling, produces oxygen and 
withdraws carbon dioxide for sustaining its crew, has 
an extremely sensitive guiding system, and, in its latest 
stage, is capable of launching rockets while submerged 
to predetermined targets with fantastic accuracy. 

The latest addition to the U.S. defensive fleet of 
atomic submarines is the George Washington. Carrying 
two complete crews to keep the vessel in continuous 
operation, it is the first of six submarines now being built 
in the Fleet Ballistic Missile class. It carries sixteen nu
clear tipped Polaris missiles of approximately a 1500 
mile range. The Polaris sub travels three to four times 
faster than all previous models while submerged. It 
also has such great manuveurability that the crew must 



The U.S. Air Force's Thor missile preparing for flight. 

be strapped in their seats. This submarine, with its in
exhaustible fuel supply and mobility, is almost undetect
able with existing counter measures. These same assets 
raise the problem, however, of pinpointing the sub's po
sition at any given moment with regard to launching a 
guided missile. This problem has been solved by using 
electronic computers. The Ceo-ballistic computer, com
posed of sixteen electronic brains, can take a positional 
reading, compare it with coded punch cards bearing 
salient facts about pre-assigned targets, make the nec
essary calculations of ship and target position and auto
matically set the guidance in the missiles in a fraction 
of a second. 

Any discussion of atomic energy inevitably leads to 
the subject of the nuclear reactor, the prime mover in 
such a vessel as the Polaris submarine. The nuclear re
actor is the machine that converts the energy of nuclear 
fission into forms that can be turned to practical pur
poses. These machines provide the most concentrated 
energy source that has ever existed. 

power revolution 
The world's oldest nuclear reactor is 18 years old. 

This is the uranium-graphite pile at the University of 
Chicago, where the first chain reaction was achieved in 
1942. Since then, the constnlCtion and operation of nu
clear reactors has been the primary interest of the rapid
ly expanding field of nuclear engineering. 

There are many reactors in the United States today, 
but few produce power for consumption outside of the 
reactor itself. One of the reactors which could produce 
useful power from a natural fuel, such as uranium, is 
called a breeder reactor. 

Generally speaking, reactors can be classified in sev
eral different ways. The most common classification, 
however, is that of the manner in which the fuel and 
the moderator (the substance that acts to slow down the 
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highly energetic neutrons produced in the fission of 
uranium) are mixed. 

The homogeneous reactor is one in which the fuel 
and the moderator form a mixture with uniform com
position. This consists of a solution of uranyl nitrate 
in water with uranium. The solution is placed in a steel 
sphere which is surrounded by a neutron reflector such 
as belyrium-oxide and graphite. The reactor is shielded 
by lead, cadmium and concrete and its operation is con
trolled by means of cadmium rods which penetrate the 
belyrium-oxide reflector. These rods control the power 
level of the reactor and can also be used as safety rods. 

Another type of nuclear reactor is called heterogen
eous in that fissionable material is concentrated in con
tainers suitably distributed throughout the moderator. 
Such a reactor is primarily used in research work. 

Nuclear energy, such as that concentrated in the re
actor for the powering of such weapons of defense as 
the Polaris submarine, has also been instrumental in 
opening up new vistas to challenge the ingenuity of 
man's science and technology, namely space research. 

Change is an integral part of human history, but the 
rate of change has never been as rapid as it is today. 
This is particularly true in the fields of science and 
technology. This may partly be attributed to the inten
sive competition in every aspect of these fields. 

flight into space 
One of the fields which has benefited greatly from in

tensive research and competition is that of space travel. 
The slow-moving airplanes which darkened European 
skies in 1940 have been replaced today by the F-106 
jet fighter which had reached speeds up to 1,525 m.p.h. 
The Germans rockets of the early '40s have been re
placed by powerful missiles which the United States is 
using not only for military purposes but also for the 
launching of satellites to penetrate the earth's atmos
phere, to orbit the earth, to reach other celestial bodies 
and, hopefully, to put a man into space to explore the 
mysteries of the universe. 

The classification of missiles for tactical purposes pre
sents an impressive array of almost every conceivable 
type, such as surface-to-surface, surface-to-air, air-to-air, 
missile-to-airplane, to name just a few. A more general 
classification, however, identifies two types of missiles, 
the aerodynamic and the ballistic. The aerodynamic 
missile remains in the atmosphere on its further course, 
whereas the ballistic missile leaves the atmosphere re
maining on its ballistic path until r.eentry above the 
target. 

An aerodynamic missile such as the Air Force Mata
dor (surface-to-surface) has attained speeds up to 650 
m.p.h. Powered by an Allison Jet (J-33) engine with 
rocket booster for launching it has a range of several 
hundred miles. Carrying nuclear or conventional war
heads, the Matador is 39.6 feet in length, has a wing-span 
of 28.7 feet, a diameter of 9 feet and has been in quan
tity production since 1950. 

In the ballistic missile class, the U. S. has developed 
intermediate range and intercontinental ballistic missiles. 
A member of the former subdivision is the Thor inter
mediate range missile. Propelled by a single liquid-pro
pellant rocket engine, the Thor has reached speeds of 
10,000 m.p.h. and has a range of 1500 nautical miles. 
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The Air Force has found the Thor to be a versatile 
booster for space exploration. It has been used as the 
first stage of the Thor-Able experiments designed to 
solve the problems of re-entry and helped boost Pioneer 
I 71,300 miles into space. The most recent addition to 
the intermediate range ballistic missiles, the Redstone, 
has increased the range of the intermediate range mis
sile by 200 miles. 

The Atlas, an intercontinental ballistic missile, is 
powered by three rocket engines using liquid propel
lants. It has reached speeds up to 17,250 m.p.h. and has 
a thrust of 360,000 lbs. Standing 82% feet high and carry
ing a nuclear warhead, the Atlas has a range of 5500 
nautical miles. 

The success of the missiles described above has been 
predicated on new developments in propulsion, electron
ics, metallurgy, physics, mechanics and aerodynamics. 
Judging by the recent developments in the missile field, 
one could say with confidence that science and tech
nology in the United States has met the challenge of the 
space age with determination and creativity. 

Missiles of the intermediate range ballistic type 
have been used to launch satellites and are called satel
lite carrier missiles or space vehicles. Instead of carrying 
a military payload, these missiles have a second or third 
stage which is put into orbit as a satellite. The greater 
problem remains, however, of bringing the satellite 
back to earth. When this dilemma has been resolved 
the way will be well paved for putting a man into space. 
Last year, with the first Right of the X-15 manned re
entry test vehicle, was a hopeful indication of future 
breakthroughs in the field of space research. 

In the wake of Sputnick I, the National Aeronautics 
& Space Administration (NASA) launched a series of 
space-probe missions, including lunar and deep space 
probes, the latest of which, Pioneer V, was launched into 
a solar orbit between the earth and Venus. Pioneer V 
carried a 95 pound paddlewheel satellite which suc
cessfully obtained information about radiation, magnet
ism, micrometeorites and long-distance radio com
munications. Explorer VI, launched in August of this 
year, further amazed the scientific world. Designed with 
rigid arm-like paddle wheels, Explorer VI was able to 
capture enough energy from the sun to send messages 
across millions of miles. Each paddle wheel was cov
ered with 2000 silicon-based solar cells which converted 
sunlight into electricity for use by the satellite's com
plex electronic instruments. The satellite reached its 
apogee at 26,400 miles and its perigee at 157 miles. 
Sensitive microphones within the satellite listened for 
micrometeoric impact (cosmic dust that is fatal for the 
space traveler) and electronic devices were able to pho
tograph the earth's weather patterns. The satellite also 
transmitted valuable information concerning the various 
kinds of cosmic radiation and it is hoped that, while in 
orbit, Explorer VI will help provide the answer to 
whether or not man will be able to get past the Van Al
len radiation belts. 

Earlier this year, the U. S. launched Tiros I, a televi
sion and infrared observation satellite. The satellite em
ployed 4000 small cells to convert the energy of the sun 
to electricity to keep its batteries charged. Its five anten
nas and two TV cameras continually transmitted a com
plete picture of the earth and space under its path. 
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Other electronic instruments recorded temperature, ra
diation and satellite position. While its electronic instru
ments were still functioning, Tiros I transmitted some 
22,92.5 cloud-cover pictures back to earth. In recent 
months, the U. S. launched the Echo communications 
satellite, a 100 foot inflatable plastic sphere with an esti
mated orbit of 1000 miles. 

Nlan's struggle to recover a capusle after re-entry into 
the earth's atmosphere without it disintegrating due to 
friction forces generated by the high re-entry velocities, 
had a moment of triumph in August of this year. The 
Discoverer XIII, upon electronic command, released its 
348 pound instrument capsule for its decent to earth 
from a height of 300 miles. A retro-rocket slowed its 
speed of descent and at 50,000 feet the capsule's para
chute opened and it landed, intact, in the Pacific. The 
task of this experiment, to control a satellite in its orbit 
and to guide it back for recovery at a predetermined 
point, prepared the way for the day when we will be able 
to send a man into outer space and bring him back to 
earth, safely. 

science for mankind 

If the preoeding paragraphs seemed to emphasize too 
heavily the use of new developments in the fields of 
science and technology for the construction of military 
weapons, it is only because the political situation in the 
world today has necessitated an intensely competitive 
arms race. It can only be hoped that increased research 
in the area of peaceful uses of atomic energy will soon 
be a reality. Rational deployment of the forces unleashed 
by the atomic age, forces which have already changed 
the face of the earth, cannot help but lead to the future 
betterment of mankind. The prosperity of the last two 
decades of scientific and technological development 
can yield dividends for life. 

Seconds before lift-off, a Thor Discoverer stands poised on launch
ing pad. 
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@ e e Argonne ational Laboratories e e • works on economical re ... 

actors for our atomic powered future. It is a pace setter in the modern field of 

nuclear research and it1
S profile reveals the new face of science. 

RALPH HAGER, Physics '61 

Beneath the west stands of Stagg Field at the Univer
sity of Chicago on a cold December day in 1942, a team 
of men were preparing for the final execution of a plan 
they had practiced for years. Lead by the late Dr. En
rico Fermi, these men were about to trigger a chain 
reaction which has since led the world into a colossal 
race for nuclear supremacy. Their objective on that fate
ful December day- set in operation and control a 
nuclear chain reaction. 

The primary goal of that laboratory was to demon
strate the feasibility of a self-sustaining nuclear chain 
reaction, to develop the relevant technology to the 
point where nuclear r e a c to r s for the production of 
plutonium could be constructed, and to develop a proc· 
ess for the separation and isolation of plutonium. A very 
important auxiliary responsibility was to develop infor
mation concerning hazards involved in the use of radia
tion and radioactivity. To attain these major objectives 
within the time schedule, it was necessary to cany out, 
essentially simultaneously, engineering design and de
velopment, and applied research in the fields of physics, 
chemistry, metallurgy, biology, and medicine. 

scientific team grows 

The men on this scientific team were part of the war
time Metallurgical Laboratory of the Manhattan Engi
neer District, an outfit which grew after W.W. II into 
one of the world's most remarkable research and devel
opment companies, the Argonne National Laboratories. 

The Argonne National Laboratory name was derived 
from the Argonne Forest, a widely-known World War 
I battle:field in France. A large wooded area southwest 
of Chicago was n~'ned in memory of this battlefield. One 
of Argonne's initial sites after the war was located in 
the Argonne Forest area. The laboratory was subse
quently named afte'r this forest. When the laboratory 
moved to its present site in DuPage County, Ill., it 
retained the Argonn~ name. The present site, across the 
Des Plaines River from Palos Hills, is about three miles 
from the original Argo11ne location. 

As originally conceived the laboratory's primary re
sponsibility was that of basic research in many areas of 
science pertinent to the ~ong range development of 
peacetime atomic energy. f:l()wever, on January 1, 1948, 
the Atomic Energy Commi~~ion (A.E.C.) assigned the 
laboratory major responsibilities in the field of reactor 
development in addition, to the research activities in 
which it was already engaged. This two-fold responsi
bility of basic research on ~one hand and applied research 
and development on the bt~er has continued to the 
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present. Since the early fifties the work of the laboratory 
has been almost equally divided (in staff man years) be
tween basic research and the applied and developmental 
work. 

Argonne has served as a principal center for the 
A.E.C.'s development activities in the field of nuclear re
actors. In this area it has pioneered much of the research, 
development, and design work leading to actual reactor 
construction and operation. 

The reconstruction of the first controlled nuclear cham 
reactor as CP-2 (Chicago Pile Number 2) at Palos Park 
site was followed a year later with construction of the 
first heavy water, natural uranium fueled reactor, CP-3. 
This reactor was later modified with an enriched urani
um loading as CP-3'. 

The laboratory was responsible for the basic design of 
the Hanford reactors, the nation's first plutonium pro
duction facility. 

The basic design for the Savannah River production 
reactors was developed and tested in a zero-power re
actor assembly at Argonne. 

The first nuclear reactor which produced usuable 
electrical energy, the fast experimental breeder reactor, 
EBR-1, was designed and built by the laboratory and 
installed at its Idaho Reactor Testing Station. This re
actor was also first to "breed" at least as much fissionable 
material as it consumed. The first use of atomic power 
to light a town came from Argonne's Borax III, the first 
boiling water reactor. This power lighted the town 
of Arco, Idaho starting in July 1955. 

The Experimental Boiling Water Reactor (EBWR) 
was the first atomic reactor designed principally for the 
production of power. It went «critical" late in 1956 and 
generates about 5,000 kilowatts of electricity for use on 
the Laboratory site. 

training reactor 
The Laboratory's research reactor CP-5 is an important 

facility for fundamental nuclear studies and for tests 
of the effects of radiation on materials. No less signifi
cant is its role in the production of radioactive materials 
for use at the Laboratory and throughout the nation. 

Argonne brought into operation the first low-cost 
low-power reactor (Argonaut) designed solely for the 
purpose of training and instructing. At present it is being 
used by several universities as well as Argonne's own 
special school. 

The International School of Nuclear Science and Engi
neering (ISNSE) was started in March 1955, at Argonne 
as part of President Eisenhower's "Atoms for Peace" 
plan. The ISNSE has trained more than 500 scientists 

(Continued on page 26) 
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Thomas O'Connell (B.S. in M.E., Notre Dame, '54; M.B.A., New 
York University, '60). Recently, as part of his job in marketing 
at IBM, he found himself assisting the customer technicians 
with the design problems of one of the world's busiest bridges. 

H 'S AN IB AN GOT TO DO 
ITH REDESIGNING A BRIDGE? 

Tom O'Connell is an engineer working in marketing areas as an 
IBM Data Processing Representative. His job is to introduce 
management to the advantages of electronic data processing. 
Once they have acquired an IBM system, he acts as a con
sultant on new uses for the system. 

A Spectacular Engineering Achievement. How is he helping to 
redesign a bridge? One of his clients is the agency which con
structs and operates transportation facilities in the New York
New Jersey area. Recently, they began to add a lower deck to 
the George Washington Bridge. It has been a spectacular engi
neering achievement. Sections were brought up the Hudson 
River on barges and hoisted hundreds of feet into position. All 
this while heavy traffic continued in both directions. 

This double-decking of one of the world's busiest bridges took 
complex planning. An IBM system materially aided in the veri
fication of bridge design calculations and in suspension bridge 
truss analysis under various loading conditions. Tom O'Connell 
supplied many of the computer programs that were used in 
conjunction with other programs developed by the customer. 
Tom now knows a lot more about the problems of bridge design. 

A Job That Makes News. One of the exciting aspects of Data 
Processing Marketing at IBM is this wide diversity of systems 
application. Using the knowledge a man has gained in college, 
and backed by the comprehensive training he receives at IBM, 
he moves into many kinds of application areas. The areas are 
always interesting, sometimes newsworthy. In fact, almost 
every day newspapers carry stories about new applications of 
computer systems in important areas of business, industry, 
science and government. 

If you would like to find out in more detail about the many kinds 
of marketing opportunities at IBM, our representative will be 
visiting your campus soon. He'll be glad to sit down with you 
and discuss the reasons why marketing is a career with a 
virtually unlimited future. Your placement office can make an 
appointment. Or you may write, outlining briefly your back
ground, to: 

Harley A. Thronson 
IBM Corporation 
618 S. Michigan Ave. 
Chicago 5, Ill. 

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





e ~ G Evolution of an 0 0 ® Since entering the space age,. man has become 

more and more concerned with the problems he must face before accompanying 

a missile into the reaches of outer spaceo 

STAMATIS KRIMIGIS, Physics '61 

L
ife originated in the sea and developed in it slowly for 
hundreds of millions of years, while the land sur
faces of the ancient earth remained utterly lifeless. 

The primitive, soft-bodied sea creatures, many of them 
hardly more dense than the water itself, were utterly 
unable to colonize it. The gleaming surface above their 
heads was a deadly, impassable boundary. They had de
veloped in water, and without water all around them 
they could not live. 

But life tries everything over and over until some
thing works. There were tides in that ancient life-packed 
ocean, and since the moon was closer then the earth 
revolved more rapidly, the tides were more violent than 
they are today. The plants and animals of the sea were 
forever being stranded on lifeless, clamless mud flats. 

Nearly all of them died as soon as the water left them 
and the sun struck down on their soft, wet bodies. But 
as evolution created more forms some of them proved 
tough enough to live a few hours on the land. These 
survived until the tide came back to rescue them. In 
the case of organisms that lived in bays and tidal pools 
where stranding was common, the ability to survive a 
short exposure to sunlight was a powerful competitive 
advantage. The toughest individual left more descend
ants, and these were further selected for toughness by 
stranding in turn. So life marched little by little up the 
tidal flats, up the rivers, over the soggy deltas, over the 
coastal areas where rain was frequent and water was 
never wholly absent. 

The long history of life's development and its painful 
emergence from the sheltering sea gives a foretaste of 
the adjustments that man must make if his sea-horn, air
accustomed body is to rise above still another boundary 
and stay alive in space. All the enemies that struck at the 
sea creatures when they ventured into the air will strike 
with redoubled vindictiveness at the human pioneers 
who climb above the atmosphere. 

Above the air that now shelters man as the sea once 
sheltered his ancestors are raw astronomical forces. 
The emptiness of space is hostile in itself, but space is 
not mere emptiness. It clashes and roars with meteors, 
cosmic rays, hot-breathed radiation and strange gravita
tional fields. 

Today, the achievement of manned space flight in the 
future no longer appears to be subject to serious ques
tion, but with it thousands of problems of primary im
portance must be solved. Because the achievement of 
space flight also requires that men survive and function 
productively, one of the most important areas of space 
research resides in the life sciences. Such things as the 
dynamic forces imposed on the human being by the ve
hicle in the process of launching, flight, atmosphere reen-
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try, and landing; the support system which will furnish 
such basic requirements as food, water, pr~ssure, oxygen, 
etc. and the regeneration process of these materials on 
long term flights. These problems include factors and 
situations which cannot even be duplicated on earth, 
such as isolation and confinement, the condition of 
weightlessness and cosmic and nuclear radiation hazards. 

The dynamic forces in a space flight_ occur during ac
celeration at takeoff and deceleration at landing. The 
two processes involve the speeding up and slowing down 
of the vehicle respectively so that the net effects of the 
two forces are the same, physiologically speaking. We 
need not worry about dynamical problems in outer space 
since, according to Newton's first law, the velocity which 
the body achieves is maintained in space without any 
propulsive assistance. In fact, there would be no prob
lems at high g (1 g is the standard value of gravity at 
the surface of the earth) forces, was it not for our pro
pulsion system at this time, which consists of giving the 
space vehicle a high velocity in a short period of time 
and then allowing the vehicle to continue in free flight 
without further help. We would never have to worry 
about acceleration if we only had a space vehicle which 
would maintain a constant speed irrespective of gravity 
when pointed toward space. 

blood flow problem 

The difficulty arises from the fact that the vascular 
system obeys the laws of hydrostatics. Blood cannot go 
to our brain without the pumping action of the heart 
(when we are standing up, that is). At a high g force 
the position which allows no point of the nuclear sys
tem to be higher than any other would give the best 
results. Under sufficient g, the position which allows the 
head to lead in the direction of acceleration would drain 
the brain of blood and cause a blackout through oxygen. 

Furthermore, without present propulsion system, de
celeration has to be achieved in a relatively short time 
so that usually much higher force's are attained in land
ing than in takeoff. In the Able-Baker flight, for example, 
the g forces during reentry were three times greater 
than those during takeoff. 

The magnitude of the accelerations involved - ac
cording to Dr. Otto H. Schmitt of the Physics Depart
ment here at Minnesota and Chairman of the Panel 
of Bioengineering of Protective Systems - will be in a 
range between 4g and 20g, and most likely between 10-
12g. This maximum acceleration will be maintained for 
a period of a minute or two. (The plot of acceleration 
vs time looks very much like a square wave.) 

In the process of reentry the problem of heat dissipa
tion is greatly im1;>ortant if the future astronaut is not to 
be roasted. The magnitude of the total energies of the 
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orbiting vehicle (at 18,000 mph) are some 19 million foot
lbs. per pound of orbiting mass. It has been calculated 
that approximately 24,000 B.T.U.'s (a B.T.U. is the quant
ity of heat required to raise the temperature of a 1 pound 
mass of water 1 degree of the Fahrenheit scale) per 
pound of orbiting mass must be dissipated in a relative
ly short period of time. For comparison, the energy con
tained in a gallon of gasoline is about 21,000 B.T.U.'s per 
poun<:i. lt: has been announced that the temperature of 
the caps de intended for a man could be kept at 150°-
250°F, during reentry. 

life support system 

Another basic problem that has to be taken care of 
is the life support system which is defined as the com
ponents that give the human the basic requirements dur
ing the period of the orbital mission, including food, 
water, pressure, oxygen and maintain potential noxious 
gases below the atomic level. 

Dr. Douglas L. Worf, chief of Biology and Life Sup-

Graph 1. Metabolic rate per day of a man weighing approximate
ly 154 pounds. 

port Systems for the U. S. Air Force, shows in graph 1 
the daily metabolic turnover· of a man weighing about 
154 pounds. He requires about two pounds of oxygen, 
five pounds of water and a little over a pound of solid 
food. That is his input. His output consists of about two 
pounds of carbon dioxide, about six pounds of water, 
and just a small amount of solids, urea, and minerals. For 
less than a year he will have consumed about a ton of 
oxygen, food, and water. This is, of course, prohibitive in 
terms of permissible payload, to carry adequate food 
supplies along. It becomes obvious that some or all of 
this output has to be developed into an input. 

This takes us to the problem of food, oxygen, and 
water regeneration. Graph 2 shows the pounds of food 
required over this period of time of flight for one man. 
No regeneration is required of human waste, but to ex
tend this line beyond the four week breakoff period at 
least partial regeneration of human waste is required. 
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The methods to be investigated are mostly chemiCaL 
One of the most promising prospects in this field is the 
utilization of potassium superoxide. This chemical has 
the interesting characteristic of absorbing the carbon 
dioxide exhaled by man at the same time releasing 
oxygen. Other methods have also been developed, but 
without utilizing at least part of the human waste the 
nonregenerative period cannot be extended much be
yond four to six weeks. It is anticipated that the water 
of elimination can be made potable or used for de
hydrated foods. This will extend the flight period to 
about three months, according to Dr. Worf, at which 
time, complete regeneration will have to be considered. 
Graph 3 illustrates a suggestion where man's wastes are 
used for food by what is called an algae system. This 
system not only uses certain human wastes, the C02, and 
some organic solids, but also requires solar radiation for 
its growth. As algae grows, they release oxygen which is 
one of the requirements for man. Also, the algae them
selves provide a nourishing food with the essential amino 
acids, protein and carbohydrates requirements. No ex
tensive tests have been carried out with algae, such as 
the effect of radiation in space. If radiation causes a 
bad mutation then the whole algae system might have 
to be abandoned. 

When the more imaginative astronauts look at the 
sky, they see most of the stars as the leaders of planets 
that may be inhabitable, if not already inhabited. Their 
next step, of course, is to figure out how to visit them. 

This is not easy, for as soon as a space ship leaves the 
solar system and heads for an alien star, it must con
quer not only space but time. Even the nearer stars lie 
enormously far away. Their distances are measured in 
light years, and each light year is six trillion miles. If 
a space ship travels at fifty thousand miles per hour, 
which is a good round speed in the solar system, it will 
take at least thirteen thousand years of space sailing to 
cover a single light year. Its crew will grow old and die 
when the voyage has barely begun. 

For a voyage to a distant star, astronauts have pro
posed an interstellar breeding ship with a male and fe
male crew. Its population, of course, will have to be con
trolled carefully. During long, dull periods in space 
when no action is expected, the crew can be permitted 
to become very small. Perhaps it will be predominantly 
female, with only a few males preserved to .hold up to 
their end of the breeding business. 

All biological material on board will have to be re
cycled. Carbon dioxide from the lungs of the crew will 
have to be separated into oxygen for rebreathing and 
carbon to be built into edible compounds. The bodies of 
the dead, of course, will be recycled and eventually 
eaten. If they were disposed of in any other way, such as 
burial in space, it would not be many generations before 
the ships stock of biological material had been com
pletely exhausted. This is exactly what happens on earth, 
which is a large space ship with a biological system. 
The bodies of people alive today are made of material 
that has been recycled many times. 

But if all goes well on this space ship traveling 
through space at fifty thousand miles per hour, its 146,-
000th generation can colonize the Pleiades. 
· The second category of factors is somewhat more 
obscure and less easy to pin down. Take for example, the 
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psychological problem of isolation and confinement. The 
person is sent to a simulated space flight but still knows 
that he is right here on earth. In general the effects of 
isolation consist of apathy, anxiety, and fear. Accounts 
of these effects have been given in the popular literature 
by Admiral Byrd who remained alone at an antarctic ad
vance base during the six month winter night. The 
appropriate degree of detachment cannot be achieved 
in an experimental situation and study is being given 
to this problem. 

Confinement has a different implication. It has been 
observed in simulated space flights that this condition 
prodtJces substantial levels of irritability which devel
ops into frank hostility for some of the subjects. For one 
operator these effects do not necessarily change the re
liability of performance. However, when two or more 
operators are confined in the same cabin, reliability will 
be affected depending on the functional interdependence 
of the persons involved. 

weightlessness 
Another problem whose effects are not very well 

known is that of weightlessness, the state where the 
gravitational force ceases to act. This state has been 
simulated in high speed parabolic flights for a period of 
about 60 seconds; the interval is totally insufficient for 
observation and conclusions because the organism has 
no time to adjust to the new state. There are practical 
problems that have to be solved in association with 
weightlessness. A man will have to develop new tech
niques for just getting around and performing useful 
functions. He will be required to develop new ways of 
walking, handling himself, and getting around. In a 
weightless state the feeding problem is difficult, espe
cially with liquids. Since liquids will not weigh any
thing, the pilot will have to use a special squirt bottle 
to get liquids into his mouth. He will not be able to eat 
solid chunks of meat because this is apt to cause choking 
which could be fatal. 

Aside from the practical problems involved, nobody 
seems to be able to say exactly what will be the reaction 
of the organism to that state. Some scientists say that 
weightlessness will create a tremendous difficulty in outer 

Graph 2. Pounds of food required by one man during period of 
flight with partial and no regeneration. 

NOVEMIBIER, 1960 

Graph 3. Suggested algae system for using man's waste as food, 
thus increasing space travel time. 

space. Others say that weightlessness will cause only 
partial difficulty, similar to seasickness. Still others think 
that weightlessness will cause no physiological or 
psychological difficulties whatsoever. During Able's 
flight through space, she was weightless for about 10 to 
12 minutes and there was no physiological change de
tected or a result of this. The inflight movies indicate 
that psychologically, the monkey was quite undisturbed 
by finding herself at this strange state. One proposed 
solution is that of rotation of the satellite or space sta
tion, which will create an artificial gravity. But rotation 
disturbs the organs of balance and very few people can 
stand it. Some vomit and others have to go to bed to 
recover. There is a glimmer of hope in this area because 
it has been known that animals and man have a fairly 
rapid ability to adopt to the effects of rotation. 

radiation 
Finally, one of the most serious problems is that of 

radiation. We have all heard about the Van Allen Ra
diation Belts in outer space. They were discovered by 
the early United States satellites Explorer I (1958) and 
Explorer III (1959). It was found that a great number 
of charged particles of very high intensity occupies an 
immense region around the earth, temporarily trapped 
in the geomagnetic field. According to Dr. Van Allen, 
two belts have been discovered, one starting at a distance 
less than an earth radius away, and another starting at a 
distance of something over three earth radii. The inner 
belt seems to be populated by protons and electrons, 
whereas the outer belt seems to contain only electrons. 
(The composition of the outer zone has not been conclu
sively established.) The energies range from 100 Mev for 
the protons to 1 Mev for the electrons. The omnidirec
tional flux of electrons of energy greater than 20 Mev is 
of the order of 10" particles/cm2/sec. in the outer zone. 
Exposure levels for some 10 roentgens/hr have been ob
served in the inner zone and of several times this level in 
the heart of the outer zone. The trapped radiation ap
pears to be of negligible itensity below 600 Km altitude. 
Hence the radiation hazard below that altitude reduces 
to that due to ordinary cosmic radiation. For a satellite 

(Cont£nued on page 44) 
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el plant consu es 1 I hiss 
electric po 

h of the 
nited S tes er enerated in the 

Surprising? Not if you realize that steelmaking requires 

a tremendous amount of electric power. 
It takes about 20,000 electric motors to drive. the 

rolling mills and other equipment at our Sparrows Point 

Plant, near Baltimore, the nation's largest steelmaking 

plant. Here, at our own steam-electric generating station, 

we produce enough power for a city of 250,000. 
It goes without saying that we need the services of 

electrical engineers to design, construct, and maintain 
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for Strength 
... Economy 
... Versatility 

the vast and complicated array of electrical equipment 

at our many plants and facilities. 
Bethlehem offers excellent career opportuni· 

ties for men in virtually all engineering curricula: 
metallurgical, mechanical, chemical, industrial, civil, min
ing, ceramic, ar-chitectural, and others. We suggest that 
you discuss Bethlehem with your Placement Officer. And 
be sure to pick up a copy of our booklet, "Careers with 
Bethlehem Steel and the Loop Course." 

BETHLEHEM STEEL COMPANY 
Bethlehem, Pa. 
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m Sound waves like these will wash dishes, disperse 

Noggle, Westinghouse Educational Department, Pittsburgh 21, Pa. You can be sure if it's e inghouse 



New Standard Of Length 

Control Data Suit 

N -12 Resistor 

Plasma Jet Rock Cutting 

Computer Translator 

Oxygen Analyzer 

' 

world adopts new standard of length 

At 6:00 P. M. Paris time October 14, 1960, the world 
adopted a new international standard of length - a 
wavelength of light - replacing the meter bar which 
has served as the standard for over seventy years. The 
announcement was made from Paris by Dr. Allen V. 
Astin, Director of the National Bureau of Standards, 
U. S. Department of Commerce. The action was taken 
by the 11th General Conference on Weights and Meas
ures, which met in Paris. 

The new definition of the meter as 1,650,763.73 wave
lengths of the orange-red line of krypton 86 will replace 
the platinum-iridium meter bar which has been kept at 
Paris as an international standard for length since 
1889 under the Treaty of the Meter. 

For many years the world has relied on a material 
standard of length- the distance between two engraved 
lines on the International Meter Bar kept at Paris. Dup
licates of the International Standard were maintained in 
the standards laboratories of other countries of the 
world. From time to time it was necessary to return 
these duplicates to Paris for recalibration, and occasion
ally discrepant results were obtained in these recalibra
tions. Also, there was doubt in the minds of some scien
tists regarding the stability of the international meter 
bar. The new definition of the meter relates it to a con
stant of nature, the wave length of a specified kind of 
light, which is believed to be immutable and can be re
produced with great accuracy in any well-equipped 
laboratory. Thus it is no longer necesary to return the 
national standards of length at Paris at periodic intervals 
in order to keep length measurements on a uniform basis 
throughout the world. Also it is possible to measure some 
dimensions more accurately in terms of the new defi
nition than was possible before. The meter bars which 
have served as standards of length throughout the world 
for over 70 years will not be discarded or placed in 
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museums because of this decision, the Conference said. 
They will remain important because of the ease with 
which they can be used for certain types of measure
ment. 

This new definition of the meter will not materially 
change the measurement of length nor in any way the 
relation between the English and lVIetric units. The inch 
now becomes equal to 41,929.399 wavelengths of the 
krypton light. 

Similar measurements performed by the National Re
search Council in Canada, are in substantial agreement 
with the National Bureau of Standards results. They all 
show that the distance from a point in New York to a 
point in Washington would be altered by less than three 
inches, as measured in terms of the old metal standard 
and the new wavelength standard. However, by adop
tion of the new definition, the standard of length which 
has been used by spectroscopists for the past 50 years is 
brought into agreement with that used in other branches 
of science, thus increasing the unification of systems of 
measurement throughout the scientific world. Although 
the conferees recognized that the new definition may 
have the effect of shortening the meter, the amount of 
shortening will be less than lj5000th pali of the thick
ness of one thin dime. 

The establishment of a central international facility for 
measurement of X-rays, radioactive isotopes, and neu
trons will assure that all nations of the world will be 
able to make coordinated measurements of these radi
ations. The Conference confirmed the action of the In
ternational Committee on Weights and Measures in de
fining the second of time as 1/31,556,925.9747 of the 
tropical year 1900 instead of 1/86,400 part of the mean 
solar day, and discussed the possibility of using atomic 
vibrations as standards for measuring time intervals. 

control data corporation files answer 
to sperry rand amended complaint 

Control Data Corporation recently filed its Answer 
to Sperry Rand's Amended Complaint, which was or
dered filed by the U. S. District Court, Minneapolis, 
~Minnesota, on 19 September 1960, in the. lawsuit which 
Sperry Rand instituted against Control Data Corporation 
in April 1958. 
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William C. Norris, President of Control Data Corpora
tion, said that the answer of Control Data denied the 
use of any so-called trade secrets of Sperry Rand and 
contacting Sperry Rand customers. 

Control Data Corporation 'in its answer pointed out 
that prior to the time of the acquisition of Engineering 
Hesearch Associates, Remington Rand, now a Division 
of Plaintiff Sperry Rand, was in the business of develop
ing electronic data processing equipment in competi
tion with ERA; that the effect of the acquisition of the 
business of ERA and merger into Plaintiff was to limit 
competition and trade of the production thereof in the 
State of Minnesota and elsewhere; that this is against the 
public interest and in violation of the laws and statutes 
of the United States and of Minnesota. Control Data 
also states that the Plaintiff is seeking further to restrain 
and limit competition by instituting this action and comes 
into,; Court with unclean hands. 

the new N- J 2 resistor 
BRADFORD, Pa. - A space-saving %-watt resistor 

has been introduced by Corning Electronic Components 
primarily for potted circuits. 

The N-12 carries the lowest price in the field of min
iaturized precision film resistors, according to the Corn
ing Glass Works department. 

Designed for high-density packaging found typically 
in airborne computers or in missile circuitry, the N-12 
has resistance range of 100 ohms to 13.'3K ohms; and a 
voltage rating of 250V with a tolerance of ± 1 per cent. 

Corning guarantees that average change in resistance 
will be less than one per cent after 1,000 hours of opera
tion at rated dissipation. Temperature coefficient is guar
anteed to be ± .025 per cent change in resistance per de
gree Centigrade between -55C. and 105C. 

N-12 Resistors- smaller than a man's fingernail. 

NOVEMBER, 1960 

plasma jet reek euttfng 
A series of developmental experiments utilizing the 

new Plasmatron spray depositing device has proven the 
usefulness of the instrument as a cutting tool for a wide 
variety of rock formations. 

According to Plasmadyne Corporation engineers, de
velopers of the spray gun, the entire cut illustrated above 
of granite was completed in less than two seconds. The 
cutting of the rock is accomplished entirely by the ac
tion of the super-heated gases - no abrasive materials 
are used. In addition to simple cutting, Plasmatron rock 
cutting is said to be useful in shaping rocks. By using 
lower gas temperatures, the rocks are actually melted 
and permitted to How to desired shapes. The gas pressure 
can be used to guide the formation of the molten rock. 

The Plasmatron guns are being widely used for spray 
depositing high and low temperature materials such as 
tungsten, carbides, borides, nitrides, refractory oxides 
and epoxies. 

computer language translator integrates 
data processing equipment 

Rapid interchange of data is now possible between dif
ferent types of electronic computers and data processing 
equipment by means of the Electronic Engineering Com
pany's new Computer Language Translator. 

Magnetic tapes recorded in the format of the computer 
can be translated and recorded on another magnetic tape 
directly usable by a different computer. Translation oper
ations which have required several hours using punched 
card methods can now be accomplished in seconds. 

dissolved oxygen analyzer 
A new instrument called a Dissolved Oxygen Analyzer, 

measures the concentration of Dissolved Oxygen in a 
variety of fluid systems including sewage, biological, 
natural and fresh sea water, and some organic media. 
Based on current produced by the reduction of oxygen 
at a platinum electrode, the instrument is compact and 
portable and may be utilized for field investigations as 
well as stream monito·ring. It also provides accurate 
temperature readings with temperature compensation. 
A battery operated, transistorized amplifier insures long 
term stability with no zero drift. 
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Development testing of liquid hydrogen-fueled rockets is car
ried out in specially built test st~nds like this at Pratt & 
Whitney Aircraft's Florida Research ~md Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from a remote blockhouse (inset), with dosed
circuit television providing a means for visual observation. 
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Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born-a 
recognition that engineering excellence· was the key 
to success. 

That attitude, that recognition of the prime impor
tance of technical superiority is still predominant at 
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero
space medium-air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engi
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

ircraft? 

At P& WA's Connecticut Aircraft Nuclear Engine Lab
oratory (CANEL) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P&WA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine. This 
equipment is capable of recording 1 ,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA's research in advanced 
space auxiliary power systems. Analytical and Experi
mental Engineers work together in such programs to 
establish and test basic concepts. 

PRATT & "\VHITNEY AIRCRAFT 

NIOVE.MBIER, 1960 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 
flORIDA RESEARCH AND DEVELOPMENT CENTER- Palm Beach County, Florida 
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(Continued from page 13) 

and engineers from all over the world who are now 
taking prominent parts in the development of atomic 
energy in their own countries. 

The Laboratory's physical research program was 
initially in the following broad areas of research: 
e low energy neutron physics; 
e nuclear properties of the many new isotopes dis
covered during the Metallurgical Project or made avail
able as a result of the Project; 
4111 chemical and physical properties of either newly dis
covered or available in significant quantity and purity for 
the first time; 
e effects of radiation on solids, liquids, and gases; 
e application of the special techniques developed during 
the Metallurgical Project to physical research in other 
areas. 

From this has grown the present extensive program of 
research in physical science which involves a wide va
riety of investigations in the fields of physics, chemistry, 
and metallurgy. 

The present physics research is primarily in the field 
of low energy nuclear investigations; in preparation for 
utilizing the Zero Gradient Synchrotron (ZGS), a multi
billion electron volt accelerator now tmder construction 
and increased emphasis is being placed on problems in 
high energy physics. Other work includes investigations 
of nuclear energy levels, capture gamma rays and disinte
gration schemes, influence of magnetic fields on the 
angular correlation of gamma rays, a molecular beam 
apparatus for measuring spins and molecular moments 
of radioactive nuclei, and mass spectrometric methods. 

vital chemistry program 

The current basic chemistry program gives major em
phasis to the inorganic and physical chemistry of the 
heavy elements, to nuclear chemistry, and to radiation 
chemistry. The program in physical metallurgy empha
sizes the study of the properties of uranium, plutonium, 
and thorium with growing emphasis on plutonium. Al
though the work is basic in nature, much of it is con
cerned with problems that must be solved before plu
tonium can become a practical fuel for power reactors. 

High temperature research and solid state research 
are carried out at present on a relatively small scale, 
although solid .~tate studies are yielding knowledge of 
crystals and crystalline structure. Other divisions of the 
laboratory have produced such things as liquid and 
plastic scintillation detectors, remote viewing and con
trol devices, separations processes, neutron and x-ray 
diffraction studies, and improved radiation dosimeters. 

Work in the life sciences is directed toward achieving 
an understanding of the action of radiation on living 
systems, with emphasis on the effects of neutron radia
tion. Studies of the effects of external and internal radi
ations are carried out on animals, and where appro
priate, on humans who, have been exposed to particular 
environmental conditions or who bear significant body 
burdens of radioactivity. 

Argonne occupies a tract of 3700 acres about 25 miles 

26 

actor Testing Station in Idaho. Now the laboratory 
structures comprise over a million square feet of work
ing space and represent a capital outlay of over $125,-
000,000 (including special facilities and equipment). The 
laboratory has nearly 4,000 employees and the ratio of 
scientists to supporting employees is nearly one to four. 

Among the many special facilities of the laboratory 
are the CP-5 research reactor, the EBWR, the Argonaut 
training reactor, exponential and critical assemblies, 
laboratories and many other facilities for handling radio
active materials, a new facility for developing fabrica
tion techniques for plutonium, many specialized en
gineering test facilities, a 60-inch cyclotron, Van de 
Graff generators, mass and optical spectographs, several 
gamma irradiation facilities, counting equipment for all 
levels of radioactivity, and facilities for animal experi
ments. The construction of the Zero Gradient Synchrotron 
began in June, 1959. At the National Reactor Testing 
Station the laboratory operates the Experimental Breeder 
Reactor I, the Transient Reactor Test Facility (TREAT), 
the Fast Source Reactor, and a fast critical experiment 
facility (ZPR III) and is constructing a prototype size 
fast breeder (EBR II). 

significant changes 

Future plans for Argonne National Laboratory include 
moderate expansion of the staff to implement effectively 
projects already assigned to the laboratory. However, it 
is anticipated that during the coming years, as in the 
past, there will be significant changes in program em
phasis. 

The most readily foreseeable change in basic physical 
research will occur in high energy physics. With the 
construction of the Zero Gradient Synchrotron, the lab
oratory will be in a position to carry on one of the N a
tion's major programs in this field. This facility, however, 
is not intended to serve as a piece of experimental ap
paratus for the staff of the laboratory alone; it is in
tended to be a device available to qualified high energy 
physicists of the Nation or of the free world. Therefore. 
the laboratory management and the commission intend 
to limit the staff expansion at Argonne in the high energy 
physics field to the number required to assure the most 
effective use of the machine. It is planned that about 
one-half of the available time on the machine will be 
used by visitors to the laboratory. These visitors are 
expected to be faculty members and graduate students 
from universities and other research institutions. 

low energy physics future 

In the low energy physics program, the present level 
of effort is not expected to change markedly, although 
there will be significant changes in the direction of 
some of the work, particularly as facilities presently 
authorized or contemplated become available. The prin
cipal new facility already authorized is the 10 Mev 
Tandem Van de Graaff. 

In the chemistry program, increasing attention will be 
devoted to the chemistry and nuclear chemistry of the 

(Continued on page 32) 
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A Campus-to-Career Case History : 

Field assignments, plus theoretical lab work (above), keep Larry Carmody's engineering career stimulating. 

If your future is 

yourself in Larry 

Lawrence M. Carmody formed some firm con
victions about his future engineering career 
while a senior at Illinois Institute of Technology. 

"I wanted to do significant work," he says, 
"and have a variety of assignments that would 
broaden me and keep my job interesting. I 
wanted to make good use of my schooling and 
express my own ideas. And, like anyone with 
ambition, I wanted all the responsibility I could 
handle and some genuine opportunities to keep 
moving ahead." 

Larry got his B.S.E.E. degree in June, 1955, 
and went with Illinois Bell Telephone Company 
in Chicago. He first worked in the Radio and 
Special Services Group of the Transmission En
gineering Division. There, in addition to re-

engineering, put 

armody's shoes 

ceiving more advanced training, he: 

o designed mobile radio systems 

o did path studies of radio circuit routes 

o worked on a special air-to-ground communi
cations project for an airline 

® did field work for a new, transistorized walkie-
talkie system developed by Bell Laboratories. 

Today, Larry is planning and designing state
wide long-distance facilities involving micro
wave, carrier, and cable systems-projecting 
circuit needs as far ahead as 20 years. His 
recommendations often represent hundreds of 
thousands of dollars in equipment and facilities. 

"Telephone company engineering is 'tops' in 
my book," says Larry. 

Like to be in Larry's shoes? Many young college men are pursuing 

careers just as rewarding with the Bell Telephone Companies. 

Why not find out about opportunities for you? Have a talk 

with the Bell interviewer when he visits your campus-and read 

the Bell Telephone booklet on file in your Placement Office. 

BELL 
TELEPHONE 
COMPANIES 

I 
I 
I 
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preferably ... 
a big FISH in the ri htmsized STREA 

We've been told frequently that engineering graduates are attracted to a 
company our size because of an honest and understandable desire to be 
"a big fish in a little pond". Perhaps others prefer to think of the future as 
the challenge of "swimming up-stream". 
\Ve believe that Sikorsky Aircraft is actually the "right-sized stream" for 
young engineers who would enjoy diversified, small-group activities, as 
well as stature opportunities in a field that is not limited nor professionally 
confining. Sikorsky Aircraft is the company which pioneered the modern 
helicopter; and our field today is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 
Because of this, \Ve can offer stimulating experiences in an ideal environ
ment. \Vork associations could include joining an electronic team of twenty 
to thirty associates-or-working with a highly selective group of four or 
five on interesting problems of radiation, inslrwnenlalion, aulo pilotage, 
automatic stabilization, etc. 

And what of your futureil 

That, of course, involves your own potential for growth. As 
a far-sighted company, we're more than willing to help you 
meet the challenge of "going up-stream"! , 

For factual and detailed information 
about careers with us, please write to .1\rlr. 
Richard L. Auten, Personnel Department. 

I 

DIVISION OF UNITED AIRCRAFT CORPORATION 

STRATFORD, CONNECTICUT 
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Energy conversion is our business 

NOVEMBER, 1960 

.... 

Earth's attraction for an apple? 

free fall in relativistic space? 

A complex meson field? 

Built-in return power for project 
Mercury? 

How is it related to binding energy? 

Gravity is both a bane and a boon to man's 
efforts- and a thorough understanding of 
it is of great significance in the completion 
of Allison's energy conversion mission. 

Gravity conditions our thinking on ad
vanced assignments. For example, in 
outer space there is a disorientation of 
conventional design. The fact that large 
accelerations can be obtained with low 
thrust forces has taken us into the new field 
of electrical propulsion, ion and magneto
hydrodynamic rockets. 

In our inquiries, we supplement our own 
resources by calling on many talents and 
capabilities: General Motors Corporation, 
its Divisions, other individuals and organi
zations. By applying this systems engineer
ing concept to new projects, we increase 
the effectiveness with which we accom
plish our mission- exploring the needs of 
advanced propulsion and weapons systems. 

Division of General Motors, Indianapolis 6, Indiana 
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Alpha chapter of Theta Tau recently 
initiated into its ranks three new mem
bers; Charles Eckroot, EE, Chuck Gor
gan, ME, and Lincoln Ong, EE. We 
welcome these new Theta Taus and 
hope that they will get as much enjoy

ment from Theta Tau serving as activies as they did 
when they were pledges. This may be difficult since 
they won't encounter anything like "Fun and Health 
Week" as actives. 

Probably the three biggest events taking place this 
quarter at Theta Tau are: The Founders Day banquet, 
held October 14th at the Normandy Hotel; the home
coming party held Octover 15th at the Theta Tau house; 
and the after finals party to be held after finals (assum
ing we all live through finals). 

Also a big event every quarter at Theta Tau is rush
ing. Smokers are held every Monday evening for about 
the first six weeks of the quarter and new prospective 
Theta Taus are pledged. 

Professional leadership and development topics this 
quarter ranged all the way from aero-dynamics to 
planned parenthood. Professional leadership and devel
opment play a very important role at Theta Tau and 
we believe that our fraternity is unique in that we carry 
out a program such as this every quarter. 

Due to increasing study loads our illustrious athletes 
are not participating in intramural bowling or football 
this quarter. However, our veteran ping pong team 
is coming through by dazzling their opponents with back 
hands and footwork. Also, we have high hopes of field
ing a basketball team since it only requires five men 
instead of the eleven needed for football. Of course 
we're only trying to keep with the University policy of 
de-emphasizing sports. 

Kappa Eta Kappa is once more off to 
an ever-more active year. At our pledg
ing banquet eleven men joined the or
ganization of K.H.K. They are Chuck 
Gustafson, Bob Hanson, Tom Hess, Dick 
Lachenmayer, Phil Loken, Rod Nlaas, 

Ed Nelson, Keith Smith, Rod Soukup, Dave Witsoe, 
and Don Wolden. James Hart became an active mem
ber. The speaker at the banquet was Nlr. James Henry 
who described the present and future growths of pro
fessional football and baseball in the Twin Cities area 
and the development of business in Minneapolis. 

Our informal smokers which are held at the chapter 
house, 901 Washington Avenue S. E., were well at
tended. It was appropriate, K.H.K. being the professional 
electrical engineering fraternity, for Dr. Paul Cartwright 
of the electrical engineering department to speak on the 
new upper and lower division policy in LT. Gopher 
basketball coach Johnny Kundla spoke at the second 
smoker. 

The first social event of the year was our homecoming 
party held in the newly remodeled basement of the 
house. Unofficially, though, activities started the day be
fore classes convened with a pig roast at Jim Hart's 
cabin in Annandale. 
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edited by RICHARD PEDERSEN, E.E. '62 

Of special interest to student mem
bers of the American Society of Mechan
ical Enginers this coming year is a plan 
recently adopted by the Minnesota Sec
tion of the A.S.IVI.E. It is their intention 

to invite ten members from the student chapter to each 
of their monthly dinner meetings. These meetings are 
usually held in the East Room of the Curtis Hotel. One 
of the local industrial firms will pay the check each 
time. The object of this plan is to give students a chance 
to meet on a friendly and informal basis men who are 
actually doing engineering and managerial work. 

Four of our members attended the October 5 meeting 
of the Senior Chapter at the expense of the American 
Hoist and Derrick Company. The guest speaker who was 
a Shell Oil Co. engineer spoke on "Gasoline Mileage". 
An excellent meal, an interesting program, and a con
genial atmosphere made for a very pleasant evening. 

A new wrinkle will be tried this year to help stimulate 
attendance at meetings. Door prizes will be given away 
at each meeting. Registration for these prizes will be 
kept as a record of attendance. In this way a list of active 
members will be at hand from which vacancies in chair
manships and committees can be filled. 

Any M.E.'s who have not yet joined the A.S.M.E. 
are invited to do so. For membership information c;ome 
to the next meeting or stop in at the A.S.M.E. office in 
T.N.C.E. 200. 

At its first meeting, members of Sigma 
Gamma Tau discussed plans for the 
coming year. The over-all goal of the 

'l!t society will be to help students of aero-
nautical engineering find out what the 

future holds for them. We plan to invite speakers who 
will explain the current activities of the Aero-Space 
industry, and give some indication of what lies ahead, 
including employment opportunities. 

Our advisor, Dr. C. C. Chang, and other faculty mem
bers, have offered to counsel with any student who 
would like to find out more about prospects for the fu
ture in Aeronautical Engineering. 

MBNNIESOTA TECHNOD.OG 
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m: Triangle welcomed its enthusiasts 
lR back to the fold this fall with a com-

3l Ql plete new decoration job on the inside 
jl of the house, courtesy of a hard-work-
~ 1L ing group of pledges, actives, and alum-

(!f ni who donated much summer time to 
the beautifying effort. These new surroundings provided 
background for a full schedule of activities during Octo
ber. 

First on the list, though not too influenced by the new 
motif, was the organization of a big, burly, veteran
packed, air-minded football team. A new pledge, Howie 
Bach, was put at quarterback to give the team a sound 
passing attack. 

More in keeping with the efforts of the summer 
laborers, the Fall Social Season got off to a roaring start 
with a Homecoming Dance and Party October 15. Many 
things were celebrated in grand style. Two days. later 
a speaker on the African problem addressed the Tnangle 
men and members of Sigma Kappa sorority, who at
tended a dessert exchange. A member of the University 
athletic staff spoke to the Triangles on October 24, deal
ing with intramural sports and the inter-college situa
tion. 

The annual Beer and Shrimp Stag was held October 
28. Unbelievable amounts of shrimp were consumed. 
This was the upteenth year the toothsome combo has 
been downed by the Triangles. They already talk of a 
better-than-ever feed next year. 

A fantastic collection of beautiful women graced the 
House October 31 when the preliminary Queen Con
test judging was held. The lovelies made the new dec~ra
tions look drab in comparison. Results brought smiles 
and shouts of optimism for the next series of elimina
tions. Jack Welch, chairman of the Queen . Contest, re
ceived many handshakes and backslaps for h1s efforts, not 
to mention the long and loud cheers of his fellow mates 
for the worthy work done by him in rounding up such a 
stable of fine Queen candidates. Needless to say it was a 
high point of the month. 

NOVIEMBIER, 1960 

Hey cat - there's some words you 
should know about a non-gone group; 
and the pitch of these marks is to clue 
you. Hark! · 

~ 
~ The group we're gabbing about is Tau 

Beta Pi, and the boys in it are real hep 
- like they're in the upper fifth of their class before 
they're even considered for the nod; a cool group, man! 

A few dry words from the preamble of our constitu
tion will tell you what our target is - like "The Tau 
Beta Pi Association was founded at Lehigh University 
in 1885 . . . to mark in a fitting manner those who have 
conferred honor upon their Alma Mater by distinguished 
scholarship and exemplary character as undergraduates 
in engineering, or by their attainments as alumni in the 
field of engineering, and to foster a spirit of liberal cul
ture in the engineering colleges of America." 

If you read through this much, stick with us a little 
longer and find out still more about a group with which 
you should be familiar. Tau Beta Pi was started at Le
high because a good number of the students there were 
ineligible to join the then existing Phi Beta Kappa, an 
honorary society which recognizes outstanding students 
in the liberal arts and classical sciences; the reason for 
their ineligibility was that they were students in tech
nical fields. "Why should technical people be excluded 
from recognition?" was the question. "They won't be," 
was the answer, «we'll form a society to include only 
outstanding technical people." And they did. 

People like Dr. T. Keith Glennan, administrator of 
the National Aeronautics and Space Administration, and 
president-on-leave of the Case Institute of Technology; 
Noah E. Hull, president of the National Society of Pro
fessional Engineers; Professor Edgar L. Piret, from the 
Minnesota Alpha chapter, former chemical engineering 
professor here and now scientific attache at the Ameri
can Embassy in Paris; are but representative of the 
thousands of outstanding engineers who wear the Bent 
of Tau Beta Pi. 

The :Minnesota Alpha chapter was privileged to 
initiate as an honorary member of our chapter, Mr. J. 
Conrad Cooper, vice president and chief negotiator 
for U.S. Steel Corporation. Mr. Cooper became a mem
ber last spring, at the second initiation of new members 
for that year. Top juniors and seniors are reviewed, in
vited to join, and initiated in the fall and spring of each 
school year. 

The officers of the Minnesota Alpha Chapter, Philip 
Schasker, president; Peter Torvik, vice president; Sun 
Hwan Chi, corresponding secretary, Carlos P. Avery, 
recording secretary; and Phillip Pickman, cataloguer; all 
urge you to set your sights high - as high as Tau Beta 
Pi! 

S.A.S., having enjoyed a very success
ful past year, has begun plans for an 
even more active year. Even though the 
18 man fraternity made last year its 

~ most participating year, Sigma Alpha 
Sigma maintained the second-highest 

scholastic record of all fraternities at the University, 

(Continued on page 38) 
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Profile .... 

(Continued from page 26) 

transplutonium elements, particularly in the use of the 
new Chemistry Hot Laboratory. The chemistry of plu
tonium will also receive continuing attention. Effort 
will be initiated in high energy chemistry in connection 
with the ZGS. The radiation chemistry program will 
continue at approximately its preserit level as will the 
general nuclear chemistry activities. 

Because of the limitations on technology now imposed 
by lack of knowledge on the behavier of materials under 
the new conditions met with in reactor operations, 
both the chemistry and metallurgy programs will devote 
increased attention to studies of behavior of materials 
at high temperatures and to corrosion phenomena. Ex
pansion is anticipated in solid state studies, in ceramics 
research, and in theoretical and experimental investiga
tions in the basic aspects of metallurgy. There will be 
only minimal effort in plasma physics, and no activity 
in large scale controlled thermonuclear research is 
envisaged. 

With the growing need to develop the use of plu
tonium as a metal and as an alloy material must be in
tensively investigated. The metallurgy program is al
ready in process of shifting its emphasis from uranium to 
plutonium. Although the basic properties of uranium 
will continue to receive some attention, it now appears 
that as the decade advances, mocre and more of the 
Metallurgy Division's research effort will be concerned 
with plutonium. 

The reactor development work of the Laboratory over 
the last decade has occupied approximately half of the 
laboratory's professional, scientific, and engineering 
staff. In the decade ahead this fifty-fifty distribution will 
no longer remain. 

basic research increases 
The marked increase in the basic research work 

arising from tbe high energy physics program and the 
lessening requirement upon the Laboratory for ''heavy 
hardware" projects as industry increases its competence 
in the nuclear power field, both tend to decrease the rela
tive magnitude of the reactor work. Within the Lab
oratory's reactor development program itself, the em
phasis will shift from large projects aimed at early 
achievement of competitive economic power from nu
clear fuels, to longer range and more radical applica
tions of nuclear reactors. This change will involve in
creased emphasis within the Laboratory on the general 
engineering research which is essential to furnish the 
foundations of the new technologies which will be re
quired. 

The Laboratory's major responsibility in the boiling 
water reactor field will be gradually phased out as the 
pioneering types of questions on the boiling cycle are 
answered and as indush·y takes over the problems of 
engineering development and process refinement which 
will remain. The fast breeder reactor as a source of 
power and of fissionable material will continue to occupy 
a significant part of the Laboratory's development effort 
throughout the decade. 
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The fast chopper (neutron velocity selector) at the Argonne Re
search Reactor. The chopper produces short bursts of neutrons 
whose times of flight to the detecting station are measured and 
recorded by the time analyzer shown in the 1·ight background. 

As the responsibilities for central station power de
crease, the Laboratory's investigations on new and ad
vanced nuclear reactor concepts will be increased. Such 
investigations are expected to involve simple reactor 
experiments of the BORAX type, intended to determine 
the technical feasibility of advanced concepts and the 
desirabilty of carrying out further, more elaborate 
engineerii~g development. Where the basic technologies 
are essentially new and industry is not prepared to take 
over further development, reactor experiments of the 
EB':'~. scale may be carried out to test the engineering 
feas1b1hty of the new concept. Only in exceptional cases 
not now foreseen, will the Laboratory be expected. to 
carry out "prototype" reactor projects. 

New concepts now under consideration include the 
boiling slurry reacto:r, fluidized bed or dust fuel reactors 
boiling liquid metal cooled reactors and pulsed reactors~ 
Fuel cycle work on both the boiling water reactor and 
the fast breeder is expected to continue in the future. 

In the fields of biology and medicine the knowledge 
of the acute effects of radiation has increased, allowing 
greater emphasis to be placed on the chronic effects of 
low-level exposure to radiations, in anticipation of the 
increasing important problems that will result from wide
spread use of nuclear reactions for power production. 
c.onse<;luently, a major program expansion on long-term 
bwlog1cal effects of low-dose radiation is underway. Be
cause of the low doses and dose rates involved such 
studies require a considarable expansion of experi~ental 
ani:nal facilities. In addition to studying the effects of 
fisswn neutrons, high-energy gamma radiation, and 
strontium-90 deposition, the program will undertake to 
evaluate the effects of a variety of mixed fission products, 
both short and long lived. Emphasis will be on the life 
shortening and carcinogenic effects. 

On addition to the large-scale laboratory animal 

(Continued on page 38) 
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Record-breaking Atlas missile billows flame and vapor as she launches satellite into orbit. 

130 tons of missile with a sl~in 
thinner than a window pane! 

The Nickel Stainless Steel skin of 
the Atlas missile is actually about 
one-third as thick as the glass in 
your window. 

And yet look what this skin does: 

e It is the sole structural framework 
for Atlas-130 tons of dead weight 
at the moment of firing. 

G It serves as the wall of the propel
lant tanks in Atlas' weight-saving 
design. 

e It withstands the deep chill of 
liquid oxygen ( -297°F) ... the 
high heat of supersonic speed 
( 400°F-600°F). 

... and it is less than 1/25 of an inch 
thick! 

No wonder they call stainless the 
space-age metal. No wonder engi-

NOVEMBER, 1960 

neers turn more and more to Nickel 
Stainless Steel as temperatures rise 
... as speeds soar ... as demands get 
more and more severe. 

But space is only one of the new 
worlds science is penetrating, and 
not even the newest. Witness man's 
35,805-foot dive into the depths of 
the Marianas Trench in the Pacific. 
Or his exploration of deep cold. Of 
super pressures. Of ultrasonics. 

Before the manipulation of such 
new environments can even he con
sidered, scientists and engineers 
need to know exactly what happens 

to metals under extreme conditions. 

Inco Research a source of such data 
Quite often, lnco Research has 
already developed the information 
needed and has it neatly filed and 
cross indexed. Ready for use. In 
severalinstances, when a new alloy 
was needed, barrier breakers have 
found it already developed and 
tested by lnco Research. 

Remember Inco Research when, 
in the future, you encounter severe 
new conditions and need useful data. 
The International Nickel Company, Inc. 

New York 5, N.Y. 

International Nicl{_el 
The International Nickel Company, Inc., is the U.S. affiliate of the International Nickel 
Compa-ny 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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esi n for Y-Our future! 
Learn how to build the new 

DEEP-STRENGTH 
Asphalt pavements 

If you're going into Civil Engineering, it will pay 
you to keep a close eye on Asphalt design devel
opments. 

Here, for example, is the latest from Oklahoma 
... one of the new, DEEP-STRENGTH Asphalt 
pavements the state is using on Interstate 40. 
This one is outstanding because its base is 8 inches 
of hot-mixed--hot-laid sand-Asphalt ... no coarse 
aggregate. 

Why 8 inches? Why not 6 or 10? What did engi
neers do to insure good drainage? What factors 
set the design? 

The Asphalt Institute answers questions like 
these ... keeps you abreast of all the latest in the 
design of Asphalt Highways, the most durable 
and economical pavements known. Would you 
like our new booklet, "Advanced Design Criteria 
for Asphalt Pavements", or our "Thickness De
sign Manual"? Write us. 

Gold lettering - Stamping 

Tooling 

Medical 

Chemical 

Magazines 

WE BIND 

Theses 

Pamphlets 

Textbooks 

law Reviews 

COVERS - ALBUMS - BANKBOOKS 

JVlade to yota specifications 

ERICKS 
Bl DERY 

downstairs 

GRAY'S DRUGSTORE 

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

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

1326 4th St. S.E. FE. 6-5765 "Then you take the triple integra] in cylindrical coordinates ... " 
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Advaru::ed power conversion systems 
for space vehicles utilizing energy of the sun or 
heat from a nuclear reactor are now being devel
oped by Garrett's AiResearch divisions. Under 
evaluation are dynamic and static systems which 
convert heat into a continuous electrical power 
supply for space flight missions of extended dura
tion. Component and material developments for 
these systems are being advanced in the fields of 
liquid metals, heat transfer, nonmechanical and 
turboelectric energy conversion, turbomachinery, 
alternators and controls. 

Besides solar and nuclear power systems for 
space applications, other product areas at Garrett 
include small gas turbine engines, environmental 
systems for advanced flight vehicles, cryogenic 

OUT OF THE LABORATORY 

fluid systems and controls, pneumatic valves and 
controls and missile accessory power units. 

This diversification of project areas enables 
the engineer at Garrett to specialize or diversify 
according to his interest, not only making work 
more interesting but increasing the opportunities 
for responsibility and advancement. 

An orientation program lasting several months 
is available for the newly graduated engineer, 
working on assignments with highly experienced 
engineers in laboratory, preliminary design and 
development projects. In this way his most profit
able areas of interest can be found. 

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

THE CORPORATION 

?liResearch anufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Love is one game that is never 
called off because of darkness. 

Prof: "Yo,1ng man, are you teaching 
this class?" 

Frosh: "No, sir." 
Prof: "Then why don't you quit 

acting like a fool." 

"Honey, did that kiss I gave you 
make you long for another?" 

"It sure did, but he's out of town." 

The average husband is proof 
enough that a woman can take a joke. 

Dear Pop: 
Everything fine at school. I'm get

ting lots of sleep and am studying 
hard. 

Incidentally, I'm enclosing my fra
ternity bill. 

Dear Pudge: 

Your Son, 
Pudge 

Don't buy any more fraternities. 
Your Pop, 

Pop 

"If a drunk is Souse of the Border 
in Mexico, what is he in France?" 

"Plaster of Paris." 

"Dad, what is a traitor in politics?" 
"A traitor is a man who leaves our 

party for the other side." 
"vVell, then, what is a man who 

leaves his party and comes over to our 
side?" 

"A convert, my boy." 

Professor: "Perkins, give an example 
of the law of supply and demand." 

Perkins: "Your textbook, which is 
so expensive in September is practical
ly worthless in June." 
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A couple of newlyweds got into the 
elevator at their hotel. The operator, 
a cute gal, looked at the groom. 

"Hello, darling," she said. 
There was an icy silence until the 

couple got off. When they got to their 
room the bride exploded. 

"Who was that woman? she de
manded. 

"Look honey," said the groom, 
"don't get excited. I'm going to have 
eno~gh trouble explaining you to 
her. 

Brown has a lovely baby girl, 
The stork left her with a flutter; 

Brown named her "Oleomargarine," 
For he hadn't any but her. 

A motorist was picked up uncon
scious after a smash up and was being 
carried to a nearby filling station. 
Opening his eyes en route, he began 
to kick and struggle desperately to 
get away. Afterward he explained that 
the first thing he saw was a "Shell" 
sign, and "some damn fool was stand
ing in front of the 'S."' 

1st Coed: "How do you manage to 
keep drinking the coffee at the 
Union?" 

2nd Coed: "I take a spoonful of 
Drano every week." 

Drunk in a telephone booth: "Num
ber Hell! - I want my peanuts!" 

Mama: "Let's buy Junior a bicy
cle." 

Papa: "Do you think it will improve 
his behavior?" 

Mama: "No, but it will spread his 
meanness over a wide area." 

The words, "In God We Trust" 
were put on pennies for the guidance 
of those who use coins as substitutes 
for fuses. 

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. 

Tony: I don't like all these flies. 
J oanie: You pick out the ones you 

do like, and I'll kill the rest. 

A young engineer took his girl to 
the open air opera one beautiful warm 
evening. During the first act he found 
it necessary to excuse himself. He 
asked the usher where the men's 
room might be. 

"Turn left and walk to the big oak 
tree, and there it is." 

The young engineer did as he was 
told and in due time returned to his 
seat. 

"Is the second act over yet?" he 
asked the girl. 

"You ought to know, you were in 
it." 

Then there was the country girl 
who, while milking a cow, saw a boy 
coming up the road. She called to her 
father. 

"Oh, father, there is a boy coming 
up the road." 

Her father promptly replied, "Go 
in the house." 

She called back, "But father, he is 
a college man." 

"Take the cow with you," yelled 
the man. 

A professor, whose theories were 
open to doubt, but who nonetheless 
found many and devious ways of 
proving them, was lecturing on insects 
at a university. 

"Oh my right hand," he said to his 
students "I have a flea. I now order 
him to jump over to my left hand. As 
you see; the flea obeys me. Now," he 
continued," I remove the legs of the 
flea and order it to jump. You note 
that it doesn't jump. Therefore, we 
have scientific proof that a flea whose 
legs are removed becomes deaf." 

Engineer: "This new book on health 
says that bathing alone won't keep 
you healthy." 

Coed: "Well, I don't care what it 
says, I'm going to keep right on bath
ing alone." 



Northrop is an analog for progress where engineers 
- and ideas -grow to reach their maximum poten
tial. It takes a lot of engineer to measure up to 
Northrop's creative engineering challenges. 

To convert our sophisticated requirements into 
producible and reliable systems calls for intellectual 
stature, disciplined imagination, and an explorer's 
venturesome curiosity. 

Northrop is rich in advanced projects to grow on. 
If you want to associate yourself with an organiza
tion that is producing tomorrow's technological 
headlines today, stand up and be measured. Send us 
a card or letter today with your name, address, and 
area of special interest. 

NORTHROP CORPORATION, P.O. BOX 1525, BEVERLY HILL~, CALIF. 
DIVISIONS: NORAIR I RADIOPLANE I NORTRONICS 
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Chances are you'll eventually be involved 

in some way with specifications for: 

AIR CONDITIONING 

REFRIGERATION 

HEATING 

HEAT TRANSFER 

and chances are you'll profit by knowing 

the One Manufacturer providing 

"one source-one responsibility" for all four. 

DU H, IN 
WEST HARTFORD 10 ® CONNECTICUT ® U. S. A. 

Society Shorts 
(Continued frorn page 31) 

according to the Student Activities 
Bureau. 

The first activity of the S.A.S. year 
was the annual Active-Alumni smoker 
October 2 at the Union. Glen Reed, 
the assistant basketball coach of the 
U. of M. gave the personal history of 
a few Minnesota athletics and showed 
two-films of the teams in action. 

The fraternity next plans a theatre 
party at Edyth Bush Theatre for Oc
tober 20. Gene Paymar is the new 
social chairman; Bob Bell is S.A.S's 
new sports chairman; and Stan Kaplan 
it's new historian. The latter are two 
new activities to the fraternity. Tom 
Wesler, Wa 6-1057, and Stan Brodsky, 
Mi 9-2491, are the public-relations 
men. 

Profile •• ~ 
(Continued from page 32) 

studies, a detailed epidemological 
study on human populations is rapidly 
gaining impetus. Between 500,000 and 
700,000 person in Illinois are routine
ly drinking well water that contains 
above-average levels of radium; some 
waters contain levels near the maxi
mum permissible content. Body ra
dium burdens will be measured and 
correlated with estimates of the inci
dence of bone pathology and bone 
tumor mortality. These studies are in
tegrated with the continuing follow
up of radium dial painters and other 
persons known to be carrying signifi
cant body burdens of radium. 

Studies of the biochemical factors 
which account for difference in the 
radio sensitivities of individual cells 
within a population will be expanded 
as they are required by the long-range 
neutron and gamma ray toxicity proj
ect. A comprehensive program on the 
biological effects of fission neutrons at 
dose rates varying from about 0.0001 
to 10,000 rad per hour will be initiated 
upon the completion of a special bio
logical research facility in 1960. 

From its modest start under the 
football field bleachers in 1942, Ar
gonne National L a b or at or i e s has 
grown into an internationally known 
leader in the field of nuclear research. 
Its future will, in· a large part, deter
mine the course of science in the com
ing decades. 



••• a hand in things to come 

Taking the pulse of a petrified river 
Learn about the exciting work 
now going on in atomic energy. 
Send for the illustrated booklet, 
"The Atom in Our Hands," 
Union Carbide Corporation, 
270 Park Avenue, New York 17, 
N.Y.InCanada, UnionCarbide 
Canada Limited, Toronto. 

From the Colorado plateau-once the floor of a vast inland sea
comes the wonder metal uranium. Using sensitive mstruments, Union Carbide 
geologists find its faint gamma rays along the beds of ancient petrified rivers; 

Every ton that is mined ultimately yields just about half an ounce 
of uranium 235 ... precious food for atomic reactors. At Oak Ridge, Tennessee 
-the great atomic energy center operated by Union Carbide for the U.S. 
Atomic Energy Commission-the fuel becomes the kind of energy that will 
drive a submarine ••• light a city ••• or help doctors pinpoint the location 

of diseased tissue. 
Finding, refining, and researchlng the materials used in atomic 

energy are all part of the work dane by the people of Union Carbide to enrich 
your dally life. With pioneering curiosity, they are seeking new things not 
only in atomic energy, but also in the fields of carbons, chemicals, gases, 

metals, and plastics. 

...... a band 
in things to come 
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Carol Eskola, our choice for Miss 
November, hails from the Minnesota 
Iron Range town of Kinney. 

A brunette with dark brown eyes, 
Carol is a sophomore in SLA with a 
major in speech pathology. 

As a member of Alpha Omicron Pi 
sorority and a cheering Bom Bom girl 
on Saturdays, Carol has a mighty busy 
fall quarter schedule. 

This not to mention that Carol was 
the Miss Minneapolis Jaycee, the Miss 
East l\!Iinneapolis and was an E-Day 
Queen finalist last year. 

Where she finds time for her con
fessed hobbies- drawing, water ski
ing and sewing - is a little difficult to 
see. 

The future is unknown for Carol, 
but after graduation she hopes to 
work with handicapped children. 

It's our luck we were able to photo
graph Carol in tl1is Autumn setting 
and present her as our Miss Novem
ber. 

MINNESOTA T!EC:HNOLO@ 
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*THERE IS A MORAL HERE 

Sales begin b~fore a 
Salesman calls- with 

PRINTED SALESMANSHIP 
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.This mar1 doesn't know you. 

He doesn't kr1ow 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 a11y idea what 
yoti want to sell him? 

J 
PRINTERS • liTHOGRAPHERS 
5th & 5th SOUTH MINNEAPOliS 

MINNESOTA iii!CMNOf..OG 
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Scientific imagination focuses on ... 

RADAR ••• INFRARED ••• MISSILE SYSTEMS 
3 •• COMMUNICATIONS & DATA PROCESSING 

••• MICROWAVE ElECTRONICS .•• SOLID STATE 
e •• SONAR ••• ElECTRON TUBE TECHNOLOGY 

Positions designed to challenge your scientific 
imagination are offered by Raytheon Company to 

exceptional graduates (Bachelor or advanced degree) 
in EE, ME, physics or mathematics. These assignments 

include research~ systems, development, design and 
production of a wide variety of products for 

commercial and military markets. 

Facilities are located in New England, 
California and the South. 

For further information, visit your 
placement director, obtain a copy of 

", and arrange for an on-cam pus 
interview. Or you may write directly to 

Mr. J. B. Whitla, Manager-College Relations, 
1360 Soldiers Field Road, Brighton 36, Mass. 

Excellence in Electronics 
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WORKING TOOLS ••• 
A.W.FABER 
CASTELL 

helps the hand that 
shapes the future 

#9000 CASTELL Pencil 
with world's finest 
natural graphite that 
tests out at more than 
99% pure carbon. 
Exclusive microlette 
mills process this 
graphite into a drawing 
lead that lays down 
graphite-saturated, 
non-feathering lines of 
intense opacity. Extra 
strong to take needle
point sharpness without 
breaking or feathering. 
Smooth, 100% grit
free, consistently 
uniform, 8B to lOH. 

#9800 SG LOCKTITE 
TEL-A-GRADE Holder, 
perfectly balanced, 
lightweight, with new 
no-slip functional grip. 
Relieves finger fatigue. 
Unique degree 
indicating device. 

#9030 imported Refill 
Leads, matching 
exactly #9000 pencil 
in quality and grading, 
7B to lOH, packed in 
reusable plastic tube 
with gold cap. 

A man advancing in 
his career just 
naturally gravitates to 
CASTELL, world's finest 
drawing pencil. You'll 
be wise to begin now. 

A. W .FABER .. CASTELL 
Pencil Co., Inc., Newark 3, N. J. 

Man In Space 
(Continued froni page 19) 

orbitting at apogee of less than 600 
Km, no problem exists. The outer zone 
is more difficult to avoid, but there do 
appear some "cones of escape" over 
the north and south geomagnetic 
poles where half angle is about 20 de
grees. They have not been investiga
ted but according to theory it appears 
that there should not be trapped ra
diation of significant intensity in these 
regions. Of course there always exists 
the threat of a solar flare up and the 
associated high energy protons that 
reach earth, a phenomenon discov
ered by Dr. J. R. Winkler and his 
associates of Cosmic Ray Group of the 
University of Minnesota. At the pres
ent time not very many solutions have 
been publicized. 

These then are some of the general 
problems from the physicobiological 
point of view, that seems to stand in 
the way that prevents man from going 
into space. Some of the most impor
tant ones have been solved- as the 
problem of reentering, as demon
strated by the recovered capsules of 
Discoverer Satellite - others are still 
awaiting a solution. As in most articles 
of this nature, the questions is inev
itably asked, "Why does man wish to 
explore space?" It seems the best an
swer, despite its complete lack of rea
soning, was that given to a newspaper 
reporter by a mountain climber, when 
he was asked why he was risking his 
neck climbing to the tops of moun
tains, "Because the mountains are 
there," he answered. 

CORRECTIONS - BOOLEAN AL
GEBRA, October issue. 
p. 21 lines 14-16 

Here are some examples: Every
thing is x or not -x. 
1 = x-x+ 1 = x+(1-x) 
Nothing is both x and not -x; 
x(1-x) = x-x2 = x-x = 0 

line 19 
x not equal to zero 

p. 34 lines 15-17 
15 (A+B+C)l = (A1 xB 1 XC1) 

16 out 
17 (AxBxC)1 = (A1+Bl+Cl) 

lines 27-28 
BB1 = 0, CAB= ABC 
A+B=AB1+B 

line 31 
A+1=1 

line 37 
L = A[B1C+(B+D)IY]+C(BD1+A) 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

ANSWERS TO OCT .. 
BRAIN TEASERS 

1. Impossible because of storm, 
physical characteristics, and . very 
small coriolis force. 

2. 71 

3. 19 

4. 5 clubs, 1 cover, and 94 balls. 

5. 500 shells 

No winners last month, so this 
month there will be a $2.00 bonus to 
the first place winner and $1.00 extra 
to each of the other winners. 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first I.T. 
student who submits the correct solutions to all of 
that month's Brain Teasers, the 1 dollar p1izes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
n:ess of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file num
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 

MINNESOTA TECHNOI.OG 



Tom Speer, Senior Engineering Research Supervisor at Stand
ard Oil, inspects one of the 12 sections in a new miniature 
road tester. Under simulated weather conditions, four wheels 

IS 'R AD' CARRIES 

' 
Say good-bye to washboard pavements and 
chuck holes-their doom may be sealed! 

Key weapon in the war on costly road dam
age is a new miniature highway developed in 
the Standard Oil research laboratories in 
Whiting, Indiana. It is only 12 inches wide and 
44 feet in circumference, but it carries heavier 
loads than any highway in the world. This Tom 
Thumb turnpike will eventually lead to meth
ods of building longer-lasting, smoother, safer 
highways ... at far less cost to taxpayers. 

Four wheels whirling around hour after hour 
can give it any degree of traffic intensity de
sired. Pressure that corresponds to the weight 
of the· heaviest trucks can be applied to the 
wheels. To simulate actual traffic, the wheels 
are placed on braking and acceleration 90 per 
cent of the time. Automated electronic equip
ment can quickly change ~~road conditions" 

whirl around to reveal wear patterns and other vital informa
tion. (INSET) Ruler shows wear pattern after strip has 
taken pounding from tires during rain, freeze, thaw and heat. 

I I • I 
from desert dry to cloudburst drenched. ~~Road 
conditions", too, can be changed from freezing 
to thawing. 

Within weeks, the new test-tube roadway 
can determine what happens to roads during 
years of use in all kinds of weather. It can pre
test paving formulas and techniques, and may 
show how to eliminate washboard pavement 
and chuck holes. Savings in highway research 
alone may run into millions of dollars. Even 
larger savings in auto and road repairs and 
possibly in gasoline taxes are in sight. 

This test-tube roadway is just one of the 
many exciting developments at Standard. 
Every day, scientific research, pure and applied, 
points the way to new or improved products. 
This work holds great challenge and satisfac
tion for young men who are interested in scien
tific and technical careers. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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2 minutes after start of system under test. Note how fire-extinguishing foam blankets potential fire area. 

This test shows how Grinnell's Spray-Foam System 
protects hazardous fire areas 

In the dramatic·· illustration shown 
above, you see a Grinnell Spray-Foam 
System under test at a truck loading 
terminal in Detroit, Michigan. This 
fire-quenching foam system, designed 
for hazardous areas, is especially 
recommended for quelling blazes in 
petroleum base products, such as in 
gasoline, kerosene and fuel oil. Grin
nell Systems are effective in controlling 

I L 

fires in chemicals; alcohols, benzol, 
solvents, paints and liquid gas. 

Grinnell has had 89 years of expe
rience in fire protection work. You 
benefit from this vast amount· of spe
cialized fire knowledge whenever you 
call on Grinnell. For information, 
write or phone Grinnell Company, 
277 West Exchange Street, Providence 
1, Rhode Island. 

fiRE PROTECTION SYSTEMS SINCE 1870 

Grinnell Fire Protection Systems 
include: 

" Automatic Spray Sprinkler Systems: 
wet pipe, dry pipe, deluge and Simplex* 

• Water Spray Systems with regular 
or Selfcon* (self-contained) water sup
plies; Multitrol* or Multimatic* valve; 
ProtectoSpray* nozzles or Mulsifyre* 
projectors 

" ProtectoFoam* systems; producing 
mechanical foam 

" Carbon dioxide systems 

• Dry chemical systems 

lilljl!eg. U. S. Paf. Off. 

t:NGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 

46 
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hallen e 
•.. important, stimulating work 

in your chosen field, for a 

company that's a leader in 

research-the development 

of new products, new ways of 

producing them, and new 

areas for their use. DuPont's 

methods of training, extensive 

modern equipment and work

ing atmosphere will help you 

work at the top of your ability, 

help you keep growing. 

CHEMISTS 

p unity 
•.. for continuing advance

ment consistent with your 

qualifications, working with 

men who have made their 

mark, learning from men who 

have achieved. Here you are 

given every encouragement to 

score your own success. Here 

you are an individual; your 

own good ideas are wanted, 

you are credited with them, 

and you will be rewarded for 

them. 

ENGINEERS 

PHYSICISTS 

MATHEMATICIANS 

due soon to receive a Bachelor's, Master's or Doctor's degree ... talk with your 
placement officer ... or with our personnel representative when he is on campus. 
Or write us. E. I. du Pont de Nemours & Co. (Inc.), Room 2430-11 Nemours 
Building, Wilmington 98, Delaware. 

Better Things for· Better Living ••• through Chemistry 
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1. A hobo is % of the way across a bridge when he turns 
around and sees a train coming toward him at the rate 
of 60 mph. If he runs to either end of the bridge he will 
get there just as the train does. How fast does he run? 

2. A cube of wood 3 inches on each edge is to be cut 
into cubes one inch on each edge. If, after each cut with 
a saw, the pieces may be piled in any desired manner 
before making the next cut, what is the smallest number 
of dHferent "cuts through the pile" that will accomplish 
the desired dissection? 

3. A spider and a fly are on opposite walls of a room. 
The room is 12' x 12' x 30', the spider and the fly being 
on the 12' x 12' walls. The spider is 1 ft. from the ceil
ing and 6 ft. from the side on one wall and the fly is 1 ft. 
from the floor and 6 ft. from the side on the opposite 
wall. Find the shortest possible path that the spider can 
take to the fly. 

4. A suit of 13 cards, the ace, king, queen, jack, 10, 9, 
to 2 of hearts 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 is put at the bottom and so on. 
What is the original order if the order in which the cards 
were taken off was ace, king, queen, jack, 10, 9, to 2? 

I 
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5. A piece of marble, weighing 40 pounds, falling upon 
the pavement, was broken into four pieces of such vary
ing weights that by means of them a grocer was able 
to weigh articles of any integral weight from 1 to 40 
pounds. What were the weights of the fragments? 

6. Jack has five pieces of chain each consisting of three 
links. He wants to join these into one chain of fifteen 
links at the smallest possible cost. What is the total cost 
if it costs him two cents to cut a link and five cents to 
rejoin it? 

7. Don Erickson went to the bookstore to buy a bottle 
of slip-stick lubricant. He had in his pocket some coins 
totaling less than one dollar. He found he could pay for 
the bottle with six coins. After talking with the cashier, 
Don decided that he should take 2 bottles at the same 
price, and found that he could make exact payment with 
five coins. In the end, he took 3 bottles, and paid with 
four coins. The cashier noticed that he could have 
bought four bottles with only 3 coins. What was the 
price of the bottle and what coins did Don Erickson 
have in his pocket? 

Win $7.00 by solving the Brain Teasers, see details on 
page 44. 
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If your sights a seton 

Jet heat blast of more than 15,000 degrees Fahrenheit flares over surface 
of an experimental nose cone shape in a physics laboratory of Avco 
Research and Advanced Development Division, Wilmington, Mass. 

research and development-

-y u'll find 
h t hy 

u 
REsEARCH and development engineers 
find photography one of their most 
versatile tools. Camera and film can 
record the readings of instruments
can capture for study the fleeting 
transient on the oscilloscope face. The 
content and structure of metals can be 
studied by photospectrography or 
x-ray diffraction. And stresses in parts 
are visualized by photographing 
plastic models with transmitted polar
ized light. 

There's hardly a field on which you 
can set your sights where photography 
does not play a part in simplifying 
work and routine. It saves time and 
costs in research, on the production 
line, in the engineering and sales 
departments, in the office. 

So in whatever you plan to do, take 
full advantage of all the ways photog
raphy can help. 

CAREERS WITH KODAK : 
With photography and photographic proc
esses becoming increasingly important in 
the business and industry of tomorrow, 
there are new and challenging opportunities 
at Kodak in research, engineering, elec
tronics, design, sales, and production. 

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. 

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* 

Interview with General Electric's 

Charles F. Savage 

Consultant- Engineering Professional Relations 
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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-

E ER L 
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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 C9 Why Companies 
have Training Programs $ How to 
Get the Job You Want. 

ELECTRIC 
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ometime within the next severa I years, the first 
American will soar into orbit around the earth. He will be 
sealed in a small, cone-shaped space capsule mounted atop an 

Atlas missile. The missile will climb 100 miles in less than six 
minutes, where the capsule will disengage and go into orbit. The 
man will be alone in space. 

The vehicle for this historic voyage is already in production under 
the auspices of the National Aeronautics and Space Administration's 
''Project Mercury." One of the methods of heat protection is a beryl
lium heat sink, forged on two giant steel dies. Both dies are USS 
Quality Steel Forgings. The top die (shown being rough-machined 
on one of our vertical boring mills) will be convex, 20 inches thick 
and will weigh 26,520 pounds. The bottom die, concave and 18 
inches thick, weighs 27,700 pounds. Both are 92 inches in diameter. 

Steel is the starting gun in the race to outer space. Space ships 
and missiles couldn't get off the ground without it. And Steel de
pends on men like you. Send the coupon if you would like to find out 
about the many engineering financial analysis or sales career op
portunities at U. S. Steel. uss is a registered trademark 

United States Steel 

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

United States Steel Corporation 
Personnel Division 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the booklet, "Paths of Opportunity." 

Name-------------

Address--------

City· ________ zone-State--
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RESEARCH. "Find the truth of a matter first, then adapt that 
truth to the industrial needs of the day." This is the attitude 
of the research staff of The Dow Chemical Company. In 
new and expanded facilities across the United States, in 
Canada, and overseas, Dow research continues to embody 
this philosophy on which the company was built. It is note
worthy in the history of Dow that parallel to the steady 
growth of the company has been a steady increase in the 
number of research personnel. With this attitude toward 
research, Dow will continue to find and invent new and better 
processes and products, and at the same time to offer the re
search-minded person an ideal atmosphere for development. 

RESOURCES. When someone told Herbert H. Dow that there 
wasn't enough bromine available in the earth, he made his 
now famous statement, "We'll have to mine it out of the 
ocean, then." This is characteristic of the Dow attitude 
toward resources. It is true that the chief raw materials for 
virtually all the Dow products are sea water, brine, petro
leum, coal, and oyster shells. It is also true that the Dow 
attitude toward resources has led to an extremely broad and 

beneficial exploitation of these common materials. Dow 
thoroughness in the handling of all resources has led to the 
industry axiom, "If it's Dow, it's backed by complete 
technology." 

RESULTS. Even with such a short list of raw materials as 
Dow employs, a complete exploration of these materials will 
take you into medicine and biochemistry, agriculture, metal
lurgy, dyestuffs, solvents, plastics, and just about every other 
field as well. And Dow gets results. Many of these bear 
well-known names like saran and Saran Wrap':', Dowgard*, 
Styrofoam®, Lurex®, and hundreds of others. And the end 
is not in sight. Each new product suggests its successor, and 
it's the rare item that can't be improved. Hence, as it must 
be in every healthy company, every effort is made at Dow 
to see that research produces new results from the available 
resources. 

To learn how you can find a part in the Dow Opportunity, 
visit, or write to the Technical Employment Manager at one 
of the locations listed below. *Trademark 

California-Pittsburg, Seal Beach • Colorado-Rocky Flats • Illinois-The Dow Metal Products Company, Madison • Louisiana-Plaquemine 

Massachusetts-Eastern Research Laboratory, Framingham • Ohio-The Dobeckmun Company; Dow Industrial Service, Cleveland 

Oklahoma-Dowell Division, Tulsa • Texas-Freeport • Virginia-Williamsburg • Canada-Sarnia, Ontario 

THE DOW CHEMICAL COMPANY @ MIDLAND, MICHIGAN 
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armonic shakedown for cars 
The "vehicle stroker," pictured above, helps General Motors engineers investigate harmonic. vibration, roll 
rates and dynamic ride properties of an instrumented car. Through electronics, researchers are able to 
measure accurately the resonant frequencies of a car's major components, and actually plot elastic 

deflection curves and phase relationships to improve car structure. 

To the young mind willing to tackle the problems of modern technology, General Motors offers 
unlimited opportunity in a vast number of scientific and engineering fields-automotive research, 
production engineering and manufacturing, electronics and astronautics, to nam.e a few. 

GM's many and varied divisions throughout the country present employment opportunities 
a thousandfold. Talent is recognized and rewarded, and your own ability is the only restriction 
on your rate of progress. In addition, GM's experience and diversification create a favorable 

climate for your growth. 

GM also offers a program. of financial aid for postgraduate and undergraduate studies. For 
further information see your college Placement Officer, or write to General Motors Salaried 

Personnel Staff, Detroit 2, Michigan. 

E ERAL 
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical, 
and Ceramic Engineering " Mathematics " Industrial Design .. Physics .. Chemistry • Engineering Mechanics .. Business Administration and Related Fields 



Official Publication of the Institute ofT echnology 
University of Minnesota 

ARTICLES 

SCIENCE AND OUR NEIGHBORS by Robert Sawamura 
Foreign contributions to scientific progress. 

U. S. A. versus U.S. S. R. by James Warner 
Comparison of educational systems. 

10 

16 

~~BUDDY, HAVE YOU GOT A NICKEL" by Donald Schaefer 18 
The inside story of the one-armed bandit. 
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THE COVER.. This month artist Ron Morin gives us a view of 

the international scientific community. Focused on a foreign land, 

and surrounded by the tools of scientists everywhere, the mythical 

lamp of knowledge_ burns brightly. Fanned by ·the hands and 

minds of men in every nation, the flame can only grow. 

Published monthly October through May. Entered as second-class matter April 9, 1925, at the 
post office at Minneapolis, Minnesota, under the act of March 3, 1879. Office: 2 Mechanical En
gineering Building, University of Minnesota. Telephone: FE 2-8158, Extension 514 or 6435. Sub
scription rate: $2.75 per year. Single copies: 40 cents. Advertising rates upon application Pub
lisher's representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, and 737 
North Michigan Avenue, Chicago. Member of the Engineering College Magazine Association, 
Chairman, Charles Wales, Wayne State University, Detroit, Michigan. 
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Biggest thirst in the universe 

Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-Y, 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with D u LAS 

Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS Ill MILITARY AIRCRAFT Ill DC-8 JETLINERS Ill CARGO TRANSPORTS IE AIRCOMB® Ill GROUND SUPPORT EQUIPMENT 
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ONE IN A SERIES 

Bendix answers your questions 

I 
I 

Nearly all professional associations and employers are predicting that 
1961 starting salaries for college graduates will be about the same as 
those paid in 1960. 

The graduate can expect a position-and compensation-commen
surate with his previous work experience, personal maturity, 

and academic record. 

While starting salary is only one of the things 
to consider, Bendix recognizes it as an 
important one, and continually reviews 
rates and trends to maintain its strong 

position. In addition, Bendix offers 
engineers and scientists superb chal

lenges in such dynamic fields as 
those listed below, with a wide 
range of freedom to pursue special 

interests. 

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. B. Cleveland, The Bendix 

Corporation, Fisher Build
ing, Detroit 2, Michigan, 
for more details. 

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

A THOUSAND DIVERSH<.,IED PRODUCTS SERVING THESE FIELDS: 

automotive " electronics .. missiles & space • aviation • nucleonics • computer • machine tools .. sonar .. marine 
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Consulting Engineers and Contractors: Klug & Smith Co., Milwaukee, Wis. 

To control its 15 mi s of piping 

Mirro chose JE L S 
With a trademark that promises the finest aluminum prod

ucts, Mirro Aluminum Co. wanted the most trusted trade

mark in the valve world as an assurance of reliability for the 

complex piping system in its new $12,000,000 rolling mill 

in Manitowoc, Wisconsin. 

There are over 15 miles of piping in this huge new mill that 

can produce 60,000,000 pounds of aluminum foil and sheets 

a year. But there will be no valve problems ... no avoidable 

valve maintenance and replacement expense on these lines. 

Mirro made sure of that by installing Jenkins Valves 

throughout the system. 

There's no point in gambling with valve problems when you 

can have the known reliability and trouble-saving quality of 

Jenkins Valves, without paying extra for the protection. 

Jenkins Bros., 100 Park Avenue, New York 17. 

Sold Through Leading Distributors Everywhere 

et ' 

Mechanical Contractor: Paul S. Grunau Company, Milwaukee, Wis. 

Jenkins Bronze and Iron Valves on lines 
in pump house for water cooling tower 
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Letter To The Editor 

Does Science Have a Challenge? 

Dear Editor: 

Your editorial in the November, 1960, issue of the 
'Log entitled "The Challenge of Science Today" is way 
off base. I assume it was written by an engineering stu
dent who is at least somewhat acquainted with this 
animal in general referred to as «<science"; it seems as 
though the article might better be attributed to a gen
eral college freshman who has almost completed one 
quarter of a general science course. 

You say, "If there ever was any integrity in science, 
which is questionable indeed, it certainly is being 
threatened." I would like to call to your attention an 
article written by Dr. Jacob Bronowski, author, mathe
matician and scientist, at present director-general of 
process development for England's National Coal 
Board. Dr. Bronowski' s article appeared in the N ovem
ber 12, 1960, issue of the Saturday Evening Post. Please 
pardon the length of this excerpt, but I feel it's good 
enough to quote fully: 

"It may be thought that truth is too big a word to 
describe what science seeks- that 'truth' can mean 
nothing as profound in science as in our moral judg
ments. Science seems to be about matters of fact and 
when it says that something is true, it seems to tell us 
no more than that the facts are so and not otherwise. But 
this is not really how science works. If it were, there 
would be no debates in it and no new theories; and we 
should still believe today in the physics of Newton and 
in the biology of Lamarck - we should have heard 
neither of relativity nor of evolution. In reality, science 
is always an arrangment of the facts; and our prefer
ence for one arrangement rather than another is a 
continued attempt to find the truth behind the appear
ances of Nature. This new truth may break with all our 
common-sense notions of how things happen, as quan
tum physics did. It may even set limits to what we con
ceivably can know, as the Principle of Uncertainty did. 
In any case, it is a profound reorientation of our outlook 
on Nature. The truth we are looking for in science is 
something at the center of things: it has to fit the facts, 
but it has to be much deeper, more coherent than the 
mere facts. 

"Scientists have no other value by which they judge 
what they do; and their success as a community derives 
from this acknowledgment of a single objective. We 
all saw in the last war how our own communities forgot 
their private ambitions and rivalries when threatened 
by a common danger. So the community of scientists 
has been sustained for over three hundred years now, 
ever since the Inquisition broke the spirit of the aged 
Galileo, by the common acknowledgment that nothing 
matters as much as the single-minded pursuit of truth." 

Then you go on to say that the code of ethics govern
ing doctors of medicine in our society is one which 
should be emulated by engineers; I agree with you. 
But how could you in the very next paragraph talk of 
"medical scientists" in the tobacco industry who are 
" ... in the employ of men with exclusive interest." 

DECEMBER, 1960 

Aren't some of these medical scientists doctors of medi
cine bound by the code of ethics referred to in the 
third paragraph of your editorial? Are you trying to 
prove a point or to refute one? 

As far as there being no code of standards for ethical 
conduct by engineers, I think it is worth mentioning that 
The National Society of Professional Engineers has 
taken several steps toward establishing such a code, 
and I'm sure if you write to them (2029 K Street N.W., 
Washington 6, D. C.) they'll send you copies of their 
work. The most applicable effort in this direction is the 
brochure entitled "Ethics for Engineers." 

Although I am not sure just where this next item can 
be obtained, the Engineers' Council for Professional 
Development has a set of canons of engineering ethics, 
which also deal with this general problem of a profes
sional code. Certainly these various attempts at estab
lishing criteria of professional behavior should be better 
known to future engineers; I think that here the 'Log 
could help the situation by printing these several items 
rather than by ignoring them. 

To go a bit farther in your editorial, I agree that 
scientists and engineers should lend their special talents 
and training where these things would do the most 
good, but I feel that you are criticizing the American 
scientific community to a degree far in excess of what 
the facts support. 

To say, for instance, that "Another equally discour
aging aspect of the ethical state of science is the utter 
lack of responsibility of scientists in helping society 
put to beneficial use the immense power that has been 
put into human hands by recent scientific discoveries," 
is to ignore all the good things that have been done and 
to acknowledge only the bad. 

O.K., you don't like building big bombs. I don't 
either. Does this mean all science is dedicated to making 
bombs? Is using the powerful rockets described in the 
same issue of the 'Log for space exploration and weather 
forecasting bad? Is the use of high speed digital com
puters to help American business work more efficiently 
a detriment to our way of life? Is the new atomic power 
plant at Elk River an example of "utter lack of respon
sibility"? 

I think your editorial suffers from heading off in one 
direction and discounting all evidence not consistent 
with your thesis. I could go on and treat the rest of your 
dissertation on "The Challenge of Science Today" but 
this letter is getting much too long already. 

The thing that bothers me the most is the apparent 
failure to examine the facts while chasing headlong 
after an idea that might sound real convincing to that 
general college freshman I referred to earlier. This is 
not a good engineering approach. 

Phil Pickman, 
Graduate student, M.E. 
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WHAT HO, WRATISLAW\ 
I UNDERSTAND THAT YOU 
HAVE ACCEPTED AN ENG
INEERING POSlTlON. 

THEY ARE ALSO VERY BIG lN 
THE GROUND COMMUN\CA.TlONS 
DEPARTMENT ... PIONEER\NG 
AND PRODUCING- SINGLE SIDE
BAND, TRANSHORIZON AND 
MiCROWAVE SYSTEMS. 

SO THESE. ARE THE REASONS, 
WRATISLAW, THAT YOU ARE 
JOINlNG COLL\NS? 

l"'~,,~\ 
';::::} 

YES, ROGER, THESE AND THE. 
FACT THAT MY GREAT -AUNT 
LEFT ME A \0-ROOM RANCH 
HOUSE NEAR ON E. OF THE 
COLLINS R e. D LABS. 

YES, ROGE.R,THE COMPANY 
I'M JO\NING IS A LEADER 
IN MANY D\VERS\FIED 
FlELDS OF ELECTRONICS. 

THE MOST, TO SAY THE. LEAST, 
HUH, BUDDY? 

&~~ \~ \ " "' 

I'~ 

PEOPLE INVOLVED IN BROAD
CAST AND AMATEUR RADIO 
TELL ME. THAT THIS COMPANY 
MAKE.S EQUlPMENT THAT'S •• , 
UH •• , 

~o\tJ\ 
~ ·S~-~' ~;-""' v. 

LJ; ~ ,,3) 

~"""~~ ~ 

1-:~~, 
FOR EXAMPLE, THEY ARE 
THE. LEADERS IN CREATING 
AND PRODUCING- AIRBORNE 
NAV\GATION,COMMUNlCA.TlON, 
INSTRUMENTATION, AND CON
TROL SYSTEMS. 

THE.Y ARE ALSO LEADERS \N 
MlSS\LE ELECTRON~CS AND 
SPACE EXPLORATION. THEY 
WERE Fl RST TO BOUNCE VOICES, 
TELETYPE.,W\REPHOTOS, AND I 
DON'T KNOW WHAT All, OFF THE 
ECHO SATELLITE.. 

There are many sound reasons why engineers go to work for Collins. One of the nation's 
leading growth companies, Collins offers the young engineer an exceptional opportunity 
to advance within the company. Salaries and benefits are tops in the industry. What's 
more, you choose the area of the country in which you would like to work. Research, 
development and manufacturing .facilities are located in Cedar Rapids, Dallas and Burbank. 

Collins likes engineers ••• 20% of its 15,000 employees are engineers. Collins is in the 
business, basically, of selling the products of their imaginative thinking. 

Collins would like to discuss your future with you. Write for the free 
booklet "A Career with Collins" and ask your placement Counselor 
when the Collins representative will be on campus. 

COLLINS RADIO COMPANY 
CEDAR RAPIDS, IOWA * DAI.I.AS, TEXAS e BURBANK, CALIFORNIA 
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Christmas? 

Pushing, shoving, yelling, running, stopping; these are the ac
tions of the Americans during the yuletide season. Each trying 
to purchase the biggest present, the best gift, the most costly, or 
the least expensive. Spending, snatching, wrapping, eating, run
ning through the holly and spruce without even a glance at the 
real beauty. Cursing at bodies that get in their way, cars screech
ing and blowing, and sales girls, sales girls. Yet, the chaos mounts 
every year. 

What is the reason for this antagonistic display of personalities? 
Is the reason found in the spiritual basis for the celebration? Or 
maybe, the social pressure executed on the individual by society? 
Why not just the exhibition of the American dollar? 

Many Americans seem to have forgotten the cause of this joy
ful holiday. They stumble through the occasion without realizing 
the true meaning of the pageant, and we all know what it is. 

They mumble at the babies in church and yet their faces seem 
to beam with Christianity; each carrying the expression no further 
than the door marked exit. 

Why does the local pub have a larger clientele than St. Mary's? 
How many of us float home on the clay before Christmas? 

Do department stores and cities decorate themselves in remem
brance and thanksgiving, or is it simply to attract consumers? Are 
their reasons commercial, or really a display in good-will? They 
seem to have changed the colors of Christmas from red and green 

to silver and green. 

The modern American thrives on cash and carry, charge plans, 
and something for nothing. The effects of these programs are 
carried over the cash register into their everyday lives. They for
get the meaning of humility, they lose faith in their fellow man, 
they forget the idea of a good clay's work for a good clay's pay. 

Some of us play atheist for an entire year save one, two or 
maybe three days. And during these few days we pretend to 
believe in the ideals of Christianity, humility, good will, and the 
golden rule. The outward appearance of the acceptance of these 
conceptions radiates from our faces, and our conscience is relieved 
by a token donation to the less fortunate. 

Our house shines with the social qualities of Christmas. But 
after the wreath has slipped back to the attic and the new year 
is throwing monotony back at us, we forget our uttered words, 
the acceptance of belief, the emotions we expressed a few weeks 
past. We cannot suffice our material and social gains to the cause 
of truth, charity, and good will. Our selfish instinct overwhelms 
the desire to promote the ideals of Christianity. 

Is the American losing his respect for his friends and country
men? Is his materialistic attitude changing America into a com
mercial machine? 

Most of us seem to be forgetting that the idea of Christmas 
comes every clay, not once a year. 

Science and the United States 

The frantic efforts of our nation's war economy, and the similar 
efforts of all the nations of the world, has stirred in the imagination 
of scientists everywhere the realization of the internationalism of 
science. It seems only too naive that we should becmne aware of 
it at such a late date, but it's certainly about time. 

Historically, America has stood as a simple provincial to 
Western Europe in matters of scientific tradition. Science educa
tion in Europe has been built upon the classical role of education, 
with emphasis upon the humanities, languages, the arts and 
philosophy. It was a natural evolvement, since the emergence of 
science as theoretical innovation in basic science was only part 
and parcel of the broader European cultural tradition. All during 
the 18th and 19th centuries, European science grew with the 
whole of western intellectual thought. 

In America, science never had a chance. It was behind before 
it started. The great industrial expansion in America during the 
latter half of the 19th century and early part of the 20th demanded 
men trained in developing and using the tremendous power of 
science as it applied to industry. America needed engineers and 
it needed them fast. 

Our universities and engineering schools were created during 
this period and they didn't have the cultural tradition in America 
to base its education methods on, nor did it have time to build 
one. We still haven't built this tradition, in fact, we aren't even 
approaching it. 

In the United States science has been identified with its techno
logical products, it<; engineering developments, its techniques, and 
it has even been subject to that horror of industrialization, the 
assembly line. It is in the use of science, in the know-how of 
development projects, in the man-production exploitation of its 
legacy, that the U.S. has excelled. 

This kind of industrial and military science stands in contrast to 
the classic academic tradition in which individual scientific investi-

gators or small groups are part of an uncoordinated cultural 
tradition. We are caught in a "crash program" of science and 
engineering education. We have forgotten why science is im
portant to man in our huny to make it important. We are way 
off the track and it's going to be difficult getting on it. 

Because of this situation we are producing year after year crops 
of intellectually-dwarfed and midget-minded graduates (yes, you 
and me) whose limitations make them easy victims for compliance 
with a continuation of the system. 

The professor who pours canned units of knowledge into the 
minds of students is just a shopkeeper who starts business with a 
stock of facts. Each year he is able to sell a new class the same old 
facts without diminishing his stock, and usually without even 
making additions to it. Students need not think, but they really 
have to memorize. 

For the most part, this is the state of science education in 
America today. We have, alas, only an educational assembly line. 
We are, even worse, only products of this assembly line. 

Educators are aware of the problem, and minimal efforts have 
been made to correct this educational deficit. Here at the Univer
sity we have extended the engineering graduate program to five 
years, started senior English programs to aid in technical com
munication, and stressed liberal arts courses. It is too little and 
much too late, but it is a start. 

Science education programs will have to be extended, perhaps 
to six or even seven years. More emphasis must be placed on why 
science exists, or in effect, its relation to the whole of American 
civilization. This means added study in the liberal arts. 

Knowledge not built into a sound philosophy of life is the most 
devastating factor in our modern civilization. Science in America 
today does not have a sound philosophy. It is simply science for 
the sake of selling. 

Letters to the editor are welcomed in response to any material presented in the Technolog or pertinent to University life. If possible 
on our part and if not indicated otherwise in your letters, they will be printed. Address them to The Editor, Minnesota Technolog, 
Hoom 2, Mechanical Engineering. 
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o ~ • Foreign Progress • • • the areas of basic research, rocketsu electronics 
and automation are making a vast impact on the international scientific commu .. 
nity. The success or failure of these efforts vitally affect the future of the world .. 

ear the first part of October as British audiences 
watched the video presentation of "You're Lucky to 
Lose," a signal interfered with the audio portion of 

the program; an indistinguishable garbling was heard. 
Not known to many, the garbling was a command in Rus
sian: "Speak to me, Nikolai, speak to me." 

Could it be that the Russians hurtled a man in space 
at that date, and the unsuccessful results of the experi
ment were kept secret to the world? If this is true, it is 
very possible that a command to the man in the rocket 
was detected by British television sets. 

Though unknown to the free world, a man carrying 
vehicle such as this might have been, and possibly still 
is, circling around the earth. Do we know enough about 
foreign technological achievements? 

The recent decade has provided a momentous develop
ment in scientific channels throughout the world. Outside 
the United States, nations are either laying the basis for 
technological developments, or they are racing for scien
tific supremacy in different fields. A random sample of 
achievements in various countries suggests that each 
state profoundly desires to reach the acme of technology. 
Some of the consequences of this desire are the de
velopments of the Esaki "Tunnel Diode," the Alcatron, 
and Russian Rocketry. It is the purpose of this article 
to show, through sample achievements, the development 
of a new technology in foreign countries - a develop
ment with future implications. 

continuous revolution 

The world is sustaining the scientific revolution which 
started four centuries ago. While the political powers 
with active industrialization are enjoying world wide 
recognition in scientific achievement, other nations are 
producing notable contributions in science. Lesser pow
ers of the world may find themselves emerging from a 
traditional cycle of political-military revolution. These 
states are transferring their economics from a colonial 
basis, dependent upon the little prosperity they enjoyed 
on export of raw material, to modern industrialization. 
The industrial investments in hydro-electric power and 
communications are the basis for technological develop
ments. 

In Australia's Snowy Mountains Scheme, dams, tun
nels, and fifteen power stations will be constructed in 
order to utilize the sparse water supply of the dry con
tinent. Dams in Brazil and in France, Kariba, Vaiont, 
Valle de Lei, and Encumbene dams, denote the effort 
put into industrialization by different countries of the 
world. As a result of the power progress, great strides 
in various scientific fields are made by nations outside the 
United States. 

In some cases, development is the direct result of 
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capital loans and technological aid from the United 
States. Many hydro-electric systems have American in
fluence in their construction and maintenence programs. 
From the Yukon to the hot humid Congo, United States' 
technicians are developing modern communication sys
tems, and are utilizing the latest of transmitting emis
sions. RCA and the Italian government's Institute per la 
Hicostruzione Industriale have reached an agreement to 
construct an electronic complex at Aquila. This calls for 
an initial investment of 25 million dollars, but it will raise 
the technical standards for Mezzogiorno and the whole 
of Italy. Whether the spark of outside aid is needed or 
not, the flame of technological progress burns brilliantly 
as industrialization of the nations gathers impetus. 

electronic growth 

Recent increased foreign competition in electronics 
has affected the United States' market at home and 
abroad. Whereas the United States previously has had 
an electronic manufacturing monopoly on such items as 
vacuum tubes, semi-conductors, and instumentation, 
foreign enterprises have intensified production in these 
areas and have taken over some of the markets previously 
supplied by the United States. European instrumentation 
is slowly approaching that of the United States- prin
cipally in industrial controls. Japanese transistor radios 
are flooding the world market. 

The Japanese export of semi-conductors and transistor 
radios should not necessarily alarm competitive manu
facturers in the U.S. The nature of the scientific 
revolution creates new world markets and demands more 
commodities from the established industrial nations. 
Despite increasing competition from Japan, the United 
States has experienced an increased demand for vacuum 
tubes and semi-conductors in nine Latin American 
countries: Argentina, Brazil, Chile, Colombia, Cuba, 
Mexico, Peru, Uraguay, and Venezuela. This increased 
demand is especially notable since the magnitude of the 
Japanese competition is indicated by the expected 4 
million units of transistor radios, of three or more 
transistors, to be imported by the United States! 

Presumably, manufacturing and research go hand-in
hand. What, then, are some of the technological de
velopments arising from these countries with fair 
amounts of industrialization? 

From Japan, the tunnel diode: Supporting the manu
facturing - research coherence is the discovery by Dr. 
Leo Esaki, a Japanese scientist. Dr. Esaki analyzed a new 
phenomenon in semi-conductors -more specifically, in 
narrow germanium p-n junctions. 

The conventional semi-conductor diode is often called 
the diffusion diode as charge carriers flow across the 
junction by a combination of drift and diffusion. The 
characteristics show increased current for an increase 
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in voltage. In effect, the voltage regulates a barrier over 
which the charge carriers flow. Dr. Esaki's discovery 
hinges upon this barrier. 

If doping increases a semi-conductors conductivity, to 
what limits could doping go? Esaki increased the con
centration of the dopents until the charge carriers, out of 
thermal equilibrium, went through instead of over the 
barrier. This effect is known as "Quantum Nlechanical 
Tunneling," since it is only explained by the quantum 
theory; the device was called the Tunnel Diode. 

The tunneling effect, as compared to the diffusion 
current, is shown in Fig. 1. The tunneling current rises 
in the forward bias direction until the number of elec
trons available for tunneling is reduced. At the peak 
point, a negative resistance characteristic begins; ie: 
any increase in voltage produces a decrease in current. 
The negative resistance slope continues to the valley 
point. Conventional diode characteristics predominate 
for any voltage increase beyond the valley point. 

Dr. Esaki had reseached a device heralded as the 
greatest discovery in electronics Since the advent of the 
transistor. The negative resistance characteristic of his 
discovery holds great promise in the field of electronics. 
Though analogous to the tetrode vacuum tube, the 

.r 

PEAK POINT 

Fig. 1. Tunnel diode characteristics. 

tunnel diode is distinguished by (1) small size, (2) low 
cost, (3) low noise figure, and (4) potential as a milimicro
second switch. 

A new field effect in France: France is following the 
trend of nations to develop new semi-conductor devices. 
One of their contributions to the world is the alcatron 
- a new field device. 

As an offspring of the Shockley unipolar transistor and 
France's Commercial tecnetron, the alcatron holds prom
ises as a high power amplifier at high frequencies. The 
alcatron's basic theory of operation is essentially that of 
its two predecessors; only its unique construction gives 
it an advantage over the previously known field devices. 

The operation of the unit is best described by an 
analysis of Shockley's unipolar transistor shown in Fig. 2. 
In elementary terms, a reverse biased semi-conductor 
creates a variable zone with no free charge carriers, 
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depending upon the magnitude of the bias. In this 
depletion zone the semi-conductor acts as an insulator. 
The depletion zone is controlled by a small bias voltage 
which, in effect, controls the amount of conduction 
around the zone. In the unipolar transistor, two side 
junctions are reverse biased to constrict the charge 
carrying area between them. Current flow through the 
end contacts is determined by the amount of constric
tion. The resulting ratio between the load voltage and 
the signal voltage makes the transistor a convenient 
amplifier. 

The alcatron is a rotational derivation of the unipolar 
transistor. The halved device is shown in Fig. 3. A reverse 
bias is applied to the field and control grid. The deple
tion zones limit the current from anode to cathode 
contacts. 

The device has a high input impedance besides high 
frequency limits, but its most significant asset is 
"ruggedness." 

automation makes strides 
The term automation was invented about 1947 to 

describe any process controlled by automatic devices, 
and in recent years has conb·ibuted much to the promo
tion of our scientific revolution. An early example of 
automation is the steam-engine governor devised by 
James Watt, a Scottish inventor. Modern examples have 
utilized new inn:ovations from electronic and mechanical 
fields, and thus automation, a new scientific activity, 
encompasses other scientific fields. Automation must be 
differentiated from mechanization. If mechanization re
places human brawn, automation replaces the human 
brain -but not to the extent of replacing higher brain 
activity. Automation provides artificial observation and 
guidance as a substitute for the same brain functions. 
Usually automation is the automatic control of power 
driven machinery - machines running other machines 
by automatic control. 

The European application of industrial conb·ols is a 
present day representation of the success of automation. 
Wise investors from the United States are investigating 
the economic potentials of European industry. Mechani
zation on a large scale in industry began with the 
invention of the flying shuttle (1733), the spinning jenny 
(1765), and the power loom (1780). Since then, the 
Europeans have turned to instrumentation, and now, 
some Europeans wonder if the United States will ever 
be a competitive threat to their monopoly of markets 
obtained from an efficient, automatic production. 

Europe's most modern textile mill: Textile executives 
from as far as Scandinavia and Italy are visiting the 
Royal Twentse Steam Bleachery (T.S.B.) of Goor, Hol
land, to inspect new ideas in mill processing and their 
associated control systems now in use. 

In 1952 T.S.B. unde1went a vast modernization pro
gram to satisfy the demands of the world's most dis
criminating textile market, even though it was Europe's 
largest single finishing plant. Utilizing instrumentation 
from the Amsterdam subsidiary of Minneapolis-Honey
well Regulator Company, T.S.B. and Honeywell engi
neers arrived at a system that has made the mill known 
over the whole of Europe. 

A highly efficient method of continuous processing is 
used at T.S.B. for both dyeing and bleaching. Both 
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departments rely heavily upon instrumentation for 
efficient and high quality production. 

Bleaching of cloth is the foremost factor of the mill, 
since almost all of the cloth to be processed -either dyed 
or white- must be bleached. Instrumentation handles 
the complex bleaching ranges of the process with 
reliability; in this way, the management may rest assured 
that their product will sustain its high reputation. The 

SIGNAL CIRCUIT + ~-~v~a ________ _. ____________________ ~ 

_ llllt-::---L_OA_D_C_IR_C_U_IT __ .-~~ 
+ Vr 

Fig. 2. Unipolar Transistor. 

bleaching method used allows T.S.B. a 50 percent saving 
in the consumption of hydrogen peroxide alone over 
the old method, and yields a uniformly high-quality 
bleached cloth. 

The dyeing process is considered as application of the 
dye, fixation of the dye, neutralizing, and soaping (sea
soning)- each process is instrumented. Just to illustrate 
how critical some variables can be, consider the dyeing 
process. Here color deviations noticeable to the naked 
eye occur with one inch deviations of the fluid level in 
the dyeing tank and also with 5° C temperature varia
tions in this tank. Since the cloth is squeezed through a 
set of rollers to exclude excess dye, the pressure applied 
by these rollers becomes critical. 

The dyeing range uses conductivity cells and recorder 
controllers to maintain fixing and neutralizing solution 
concentrations. A centralized control center panel clearly 
shows the critical variables in case trouble should occur 
and human aid must be relied upon. From this panel, a 
record of the variables is kept for future reference. 

Norwegian and British Harne cutters: Elsewhere auto
mation serves to provide labor and time consuming 
savings. Flame cutters developed in Norway and Britain 
automatically cut ships' plates from blueprint drawings. 
Lines from plan drawings of ship plates are scanned by 
an optical system and the information is passed on to 
a system of servos. The servos guide cutting flames to 
cut full scale plates from metal materials. Developments 
such as this will become more and more numerous since 
the tools of automation- electronics and mechaDics -
await only a practical idea to utilize their application. 

American to Japanese translator: The Yamoto is Ja
pan's forerunner of electronics, translating computers. 
It automatically translates American sentences to Japa
nese sentences by actually inserting prepositions and 
placing verbs at the end of a sentence. This way 
American sentences can be understood as Japanese. 
In its first year of operation, the Yamota had a com
panion machine to read American letters and code the 
results for digital use. The two units are capable to 
distinguish nearly all the symbols found in practical 
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sentences, and able to follow the equivalent of junior 
high school grammar. 

Keen interest has been shown at an international level 
for the peaceful use of atoms. At the International 
Atomic Energy's Conference on Small Reactors, more 
than 250 participants gathered to present 54 papers. 

nuclear progress 
Nations are interested in the important role that 

nuclear power will play in the future, but they have 
doubts on the present feasibility of atomic reactors. 
At the present, emphasis is on the large scale reactors. 
Less developed nations, whose budgets are already over
strained, will find it difficult to unloose the purse strings 
for such an expensive item as a reactor in that range. 

Although a smaller reactor would seem practical to 
the majority of the nations, a large amount of research 
is needed to develop a compact reactor that would 
function economically. Presently, the capital and power 
costs of small, and intermediate, nuclear plants com
pared to coal fired plants, is approximately threefold. 
A country with an adequate supply of fossil fuel cer
tainly cannot overlook the difference. Only until the 
freight or import prices for the transport of fossil fuel 
over large distances becomes critical can nuclear power 
be competitive under the present circumstances. Thus, 
the latest step of erecting a reactor in Antarctica is an 
economic success when the high capital costs are offset 
by the long nuclear fuel life and the resulting lack of 
transportation problems. 

The United Kingdom's role in "Atoms for Peace:" The 
United Kingdom's scientific efforts are channelled to a 
peaceful, industrial basis rather than to military pur
poses; this is evidenced by their vigorous efforts at the 
Atomic Energy Establishment at Winfrith Heath. It is 
also interesting to note that both their future nuclear 
submarines were not designed for offensive roles. 

A survey of the progress on numerous reactor projects 
at Winfrith Heath would include developments on 
Zenith, Nestor, Nero, Zebra, and Dragon. Each project 
is part of an experimental approach to an efficient use 
of nuclear fuels. Several European nations have interests 
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Fig. 3. Alcatron Unipolar Transistor. 
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in the Dragon project, and they closely watch the 
progress of the reactor. 

The Dragon project is a joint venture sponsored by 
the Organization for European Economic Cooperation 
with participation from Austria, Denmark, Euratom, 

(Continued on page 30) 
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MIT '59) is investigating the theoretical requirements of 
an automated design system for advanced cryotron-circuit 
computers. 

HE WORKS ITH AN 
IN COMPUTER DESIGN 

DIMENSION 

Thin film cryotrons may make possible computers of small 
size and truly prodigious speeds. 

The speeds of today's computers are limited mainly by 
device switching times. Speeds of cryotron computers would 
be limited mainly by signal propagation times between 
devices. 

Automation of Logical Circuits. Edward Sussenguth is 
studying methods of design which will reduce the distance 
between devices to a minimum. He hopes to work these 
methods into a completely automatic design system. 

Ultimately, then, the systems designer would specify his 
needs in terms of Boolean equations and feed them into a 
computer. The computer would (a) design the logical cir
cuits specified by the equations, (b) translate the logical 
circuits into statements describing the interconnections, 
(c) from the interconnections, position the devices in an 
optimal fashion, (d) from this configuration, print out the 
masks to be used in the evaporation process by which 
these circuits are made. 

This is a big order, but Edward Sussenguth and his col· 
leagues have already made significant progress. Their work 
may well have a profound effect on computer systems in 
the coming years. 

Orientation: the future. One of the exciting things about 
computer development is this orientation towards the 
future. If a man wants to match his personal growth with 
the growth of computer systems, his future can :be virtually 
unlimited. This is true of all the fields associated with com· 
puter systems- research, development, manufacturing, 
programming, marketing. The IBM representative will be 
glad to discuss any one of these fields with you. Your place
ment office can make an appointment. Or you may write, 
outlining your background and interests, to: 

Manager, Technical Employment 
IBM Corporation, Dept. 892 
590 Madison Avenue 
New York 22, N.Y .. 

® 

You naturally have a better chance to grow with a growth company. 
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8 G 8 A Com rison e e 8 between the educational progresses in the United 
States and Soviet Russia reveals significant differences. These differences migl1t 

well be the turning points in today"s East ... West ideological battle of brains. 

In today's industrial and rapidly changing societies, 
education stands out as the most important part of 
any society both in peace and war. How we, as 

Americans will prosper in the years to come greatly de
pends on the number of educated men and women that 
we train. 

But numbers alone is not sufficient to build a strong 
nation. "Quality" is the necessary ingredient. Most edu
cators in the world today agree with this hypothesis. But 
the United States and many other nations feel that 
quality is not enough. Something more is needed. Some
thing difficult to define. 

These men feel that the individual as a whole, a toler
ant, curious, efficient and understanding human being, 
with individuality and an identity, is more important than 
a highly trained individual who lacks any real identity. 
It has something to do with freedom and it is the basis 
of western educational processes. 

russia on the move 
Russia is perhaps the best example of the simple 

"quantity and quality" type of education. Once a student 
has completed a 10-year elementary and secondary edu
cation-comparative to the American 12-year, secondary 
educational system- he is eligible for college training, 
but only if he is in the top five per cent of his class. A 
small fraction of other graduates are permitted to enter 
college. Those permitted are probably admitted because 
of family position. 

The remaining graduates from the 10-year program 
are allowed to take a competitive examination which will 
allow them to enter a technical school. Here courses are 
offered in such specialized fields as mechanical engineer
ing, metallurgy, air transport, communications, foTestry, 
teaching and medicine. These technical schools are 
equivalent to the American technical schools, and grad
uate about 250,000 students per year, or a 25 to 1 ratio, 
Hussia to the United States. 

The Russian student who graduates from the second
ary school system has devoted half of his time to science, 
and the other half to liberal arts. Upon graduation he is 
considered to be better trained than his American equiv
alent, the high school graduate. But once out of the sec
ondary school system, and if he is permitted to continue 
his education, he is almost forced to pursue a certain 
course of study. 

Unlike the American student who, if he is elegible for 
college, can chose his own course of study, the Hussian 
student has only the course of study which is made avail
able to him. For example, if a student wishes to enter 
an engineering field, then he must be among the top per 
cent of those elegible for the field. In the Russian system, 
only so many students per year are allowed into each 
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area. Those entering each area are the top applicants for 
each. Other students most pursue another course of 
study. 

Once a student has chosen an area of study it is almost 
impossible for him to change. His only opportunity 
comes when the Ministry of Education, the national 
board which determines educational policies in Russia, 
decides to reduce the number of students in his area. 

Coeducation in Hussia is also being abolished, and 
separate schools for boys and girls are being established, 
with emphasis on the military for the boys, and house
work for the girls. 

The Hussian system had 1,870,000 students in 765 
institutions of higher learning in the 1955-56 school 
year, but of those, 1,230,000 were taking correspondence 
courses. The Hussians graduated 183,800 students from 
colleges and universities in 1955. These figures compare 
with 3,232,000 students in institutes of higher learning 
in the United States, not including correspondence stu
dents, and 308,812 graduates. (The figures for institutes 
of higher learning include colleges, universities, vocation
al schools, junior colleges and professional schools). 

The Hussain system graduates more engineers per year 
than the American system, but the Russian student is 
highly specialized, his training in school stressing the 
type of work he will be doing. Each college graduate in 
Hussia is given a contract with the firm he will go to 
work for. He is required to work for three years in his 
field of specialization-his contract is also in his field of 
specialization. If he fails to fulfill his contract, he loses 
his diploma. 

Several advantages of the Hussian system are: the stu
dent is not required to pay tuition, and he is paid for at
tending school, but this usually has to be supplemented 
by outside help; he is given a position in his field, 
though this may not be his preferred choice; he works 
in his field of education, this is a requirement; he is high
ly trained in his specific field; and he has a chance for a 
higher social position and greater pay than his fellows. 
Some disadvantages are: only a few are allowed to con
tinue studies; he can lose his diploma if he fails to work; 
he has very little choice concerning his field of study; 
and he has a highly specialized training. 

america looking for answer 
Some advantages of the American system are: a larger 

percentage of students graduating from high school are 
allowed into college; they have a large choice of fields 
of study; they obtain a broader education than their 
Hussian counterpart; they have a greater choice of jobs; 
and they have an individuality which is comparable to 
no other nation. Some disadvantages are: many students 
cannot afford college; many feel that the students in 

(Continued on page 34) 
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~ ® e Slot achines @ @ 9 are big business in most parts of the United 
States, despite lify ... white Minnesota. The passion for putting our silver coins in 
these greedy monsters exists even though we all suspect the chances of winning 
are slim. 

E 
ach year millions of dollars are lost by people who 
try to match "lady luck" against impossible mathe
matical odds. These millions are lost in forms of 

gambling from betting on horses and dogs at the local 
race track to betting a little metal sphere landing on a 
lucky number at the roulette table. One of the most 
popular ways of gambling is the '"one-arm bandit." 

To the average person the "one-arm bandit" may be 
an innocent looking machine, but it truly lives up to its 
nick-name of "bandit." All slot machines of this type 
are very similar in appearance. They are about the size 
of cash registers, have a coin slot at the top and two 
windows on the front showing the combination wheels 
and the number of coins in the jackpot. Near the 
bottom of the machine is the seldom used payoff slot. 
On the right-hand side is the all-important lever for 
operating the machine. 

A little investigation into the mechanics will show 
that the "one-arm bandit" is ingeniously designed, and 
that its designer should receive a degree in the art of 
deception. The operation of the machine is very basic 
and simple but cleverly designed. 

how does it work? 
The first and most costly step in the operation of the 

slot machine is to insert a coin, after which the lever 
on the right-hand side is pulled down. This sets six 
wheels rotating inside the machine. Three of these 
appear behind one of the glass windows. These wheels 
are approximately 10 inches in diameter and each is 
made out of a band of one inch wide metal connected 
by spokes to a common axle. On the outside of the 
bands are painted six different objects (cherries, oranges, 
plums, bells, lemons, and sticks of gum). These objects 
are what appear behind the window, and three of the 
same kind (the gum in the third column being wild) in 
a row or cherries in the first two columns and any other 
object in the third column means the player has won. 
On each band are six different objects in varying 
numbers totaling twenty. Fig. 1 shows the number of 
the different objects appearing on each wheel. However, 
because of the way in which the machine is built, the 
bands will only stop at ten of the twenty objects. Fig. 2 
shows the number of objects on each band that the 
machine will actually stop at. It is obvious after com
paring Fig. 1 and 2 that the machine is designed so that 
the unknowing player sees many more of the high
paying objects (bell, gum) go by on the bands than the 
machine will actually stop at. This leads the player to 
think that his chances of winning are good, when in 
reality they are as much as seven· times less. 

Each of the three bands mentioned above is directly 
connected to a one sixteenth inch thick metal code 
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wheel that is ten inches in diameter. These wheels have 
holes drilled in them along the circumferences of five 
concentric circles. The holes in the outermost circle on 
each wheel represent the cherries appearing on the 
bands. The next circle of holes represents the oranges 
on each band, and so on through the group. On the 
third wheel holes are drilled in all of the concentric 
circ1es where the gum appears, because it is wild in 
the third column on the machine. Therefore, when the 
winning combination appears, three holes in the con
centric circles that represent the winning object, will 
align themselves on the three wheels. 

When the bands stop rotating and three holes are in 
alignment, it will be possible for a bar inside the 
machine to pass all the way through the three wheels. 
The only exception to this rule is when cherries appear 
in the first two columns and an orange, plum or gum 
appear in the third column. Then the bar that is sup
posed to go through the holes in the outermost concentric 
circle is only able to go through two of the wheels 
because there is no hole in the third wheels representing 
the orange, plum, or gum in the outermost concentric 
circle. When a lemon or bell appears in the third column 
along with cherries in the first two columns, the bar 
goes through all three wheels. This difference of going 
through two or three wheels makes it possible for the 
machine to distinguish between paying two coins for 
the combination of two cherries and an orange, plum, 
or gum, or four coins for two cherries and a bell or 
lemon. Fig. 3 shows the twelve different winning combi
nations and the number of coins that can be won. The 
payoff of the first five is determined by the holes in the 
outermost concentric circle. The payoff by the next two 
winners being determined by the next concentric circle 

Object Band 1 

Che1Ty ..... 5 
Orange .... 3 
Plum ............ 2 
Bell ............. 4 
Lemon .......... 4 
Gum ............ 2 

Band2 

5 
5 
3 
5 
0 
2 

Fig. 1. Total number of objects appearing. 

Band3 

0 
5 
5 
3 
4 
3 

of holes, and so on until the final winner is determined 
by the innermost circle. 

When a person plays a "one-arm bandit" and has an 
average day, he will soon discover that he has approxi
mately one-third less money than when he started to 
play. It is a very easy matter for the manufacturer of 
this type of machine to make the odds on winning very 
easy or very hard. The latter of the two is more generally 

(Continued on page 38) 
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The T P name In missile 

inertial guidance-AC 

THE ELECTR ICS Dl lSI 

F E ER L ' RS, 

is seeking top talent 

AC has immediate, permanent positions in Milwaukee, Los Angeles, Boston 
and Flint. If you have a BS, MS or PhD degree in EE, Physics, Math or ME, 
you may qualify for one of the positions. 

You can find challenge and opportunity for advancement at AC where 
you will work on such inertial guidance projects as MACE, THOR, 
POLARIS, the ultra-sophisticated TITAN system and complex Bombing 
Navigation Systems, and even manned space vehicle guidance. 

AC and GM will assist your career progress through graduate study at 
universities in nearby locations. In addition, you will have the opportunity 
to take exclusive on-the-job course work on the advanced state of the art. 

These training programs are now available in Milwaukee: 

ENGINEERING PROGRAM-For engineers whose career aim is 
design and development of inertial guidance equipment. All Junior 
Engineers will enter this six-month training program with formalized, half
day classroom instruction. This instruction will be in conjunction with 
rotating job assignments of two-month duration. These assignments, in 
Manufacturing, Reliability and Engineering areas, will provide a smooth 
transition from academic learning to career development. 

FIELD SERVICE PROGRAM-Formalized two to four month class
room training on missile inertial systems and bombing navigation systems. 
After completion of training program, assignments will be made to domestic 
and foreign sites. 

Contact your placement officer regarding GM interviews. 

* * * * * 
Technic::al Honorary Society Program Chairman: If your society 
would be interested in a technical presentation on inertial guidance, we 
would like to work with you to plan such a presentation. Contact Mr. R. E. 
Allen, AC Spark Plug, Milwaukee 1, Wisconsin. 

AC SPARK PLUG 

THE ELECTRONICS DIVISION 

OF GENERAL MOTORS 

MILWAUKEE 1, WISCONSIN " LOS ANGELES, CALIFORNIA " FLINT, MICHIGAN " BOSTON, MASS. 
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Westinghouse walls may light, heat and cool the home of the future 
It is possible? Definitely. Who can do it? Engineers and 
scientists at Westinghouse. How soon? About ten years. 

The change may create a completely new kind of 
horne. Thin wall coverings, called Rayescent panels, 
will replace furnaces, air conditioners, light fixtures. 

A new source of light called electroluminescence 
will make the walls glow. A new source of heat and 
cold, thermoelectricity, will make them radiate heat 
in winter, absorb it in summer. 

Both effects will be produced by ordinary electric 

current. The whole heating-lighting-cooling system 
will have not a single moving part to make noise or 
wear out. And the system will last almost forever. 

This is just one of the many research projects that 
help make Westinghouse an exciting and rewarding 
place for young engineers. For more information 
write L. H. Noggle, Westinghouse Educational De
partment, Ardmore and Brinton Roads, Pittsburgh 21, 
Pennsylvania. W ri'" h 

You can be sure ••• if it's e~dng 0US8 



Midwest's Largest Computer 

Frank C. Mullaney, Vice President and General :Man
ager of Control Data Corporation recently announced 
that the Company has established a computing center at 
its Minneapolis, Minnesota home office. This computing 
center is the highest capacity operational commercial 
computing center in the U.S. The principal computer in 
this permanent facility is one of Control Data's large 
scale, solid state digital computers, the 1604, with 32,-
768 48-bit words of high speed magnetic core storage. 
The facility includes a complete battery of peripheral 
equipment, including two magnetic tape systems com
prising eight magnetic tape transports, each of which is 
capable of reading and writing 30,000 characters per sec
ond. Additional peripheral equipment includes 80-column 
card punching and sensing equipment, a high speed 
printer, on-line type-writers and high speed punched 
paper tape readers and punches. 

High Flying T .. V .. 

Small gas turbines will power television beamed to 
five-million mid-west students from the world's first fly
ing classroom this fall. 

The programs will originate from Purdue University, 
transmitted from a specially equipped DC-6 orbiting 
overhead, extending the range of television transmission 
from about 50 to 200 miles. 

Helping to make the project workable is the availabil
ity of reliable, light-weight power generation equipment. 
Two small gas turbine engines will be used. Each oper
ates a speciall20 kw generator, powering two TV trans
mitters aboard. 

Flight test portion of the program will start by June 
or July, alternately using two identically equipped DC-
6s. Purdue programs will be relayed from the aircraft 
flying a 20-mile circle at an FAA assigned altitude of 
23,000 feet. Transmission will be six hours daily, four 
days a week. 

Programs will supplement efforts of teachers in 17,000 
locations covering parts of Illinois, Indiana, Kentucky, 
Michigan, Ohio and Wisconsin. All educational levels 
from grade school through college are included. 

Initially two channels will broadcast. Later plans for 
special narrow band UHF transmission will increase to 
six the channels available for simultaneous broadcasting. 
This development doubles the number of channels now 
available in conventional UHF television. 
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New Image Amplifier 

Developed at the Westinghouse research laboratories 
in Pittsburgh, this new image amplifier displays a near
perfect ability to amplify light. Single photons acting on 
the tube's input surface are sufficient to trigger the re
lease of electrons within the tube. Accelerated away 
from the input surface by a high-voltage field, each 
electron then liberates a number of electrons as it strikes 
the first of a series of films spaced along the tube-axis. 
Through a geometric increase in the flow of electrons, 
four such electron-multiplying stages enable one electron 
emitted from the input surface to stimulate about 600 
electrons to produce visible light when they strike the 
phosphor-coated output screen. In total effect, more than 
10,000 photons are emitted from the output screen as 
the result of the input of a single photon. 

Westinghouse engineers look at new image amplifier. 

It has the ability to increase the light sensitivity of 
any telescope system many times over. Considerable 
work has already been done in evaluating the perform
ance of the tube on working telescope systems. A second 
promising area is in nuclear physics where the tube will 
permit researchers to see the tracks of cosmic rays and 
other high-energy particles. It is expected that the Astra
con tube will make visible the light-track produced when 
certain crystals are penetrated by such particles. Pre
vious techniques have not been powerful enough to 
permit the feebly glowing track to be studied effectively. 
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Atomic Carrier Enterprise 
The aircraft carrier Enterprise, christened at Newport 

News, Va., on September 24, will have a nuclear propul
sion plant capable of driving this largest ship ever built 
at a speed of over 25 knots. The Enterprise's propulsion 
system will use eight reactors to supply the power to 
drive four propellers, each the height of a two-story 
house. 

While the Enterprise propulsion system is unique in 
naval history both in design and power, its prototype al
ready has proved its feasibility. In 1956, the AEC began 
construction of a land-based prototype nuclear power 
plant for the Enterprise. This prototype plant consists 
of the machinery for one of the four shafts of the car
rier and includes two nuclear reactors. The prototype is 
located at the Naval Reactor Facility in the Idaho desert. 

Infrared Guidance 
New hot-pressed infrared-transmitting optical mate

rials for use under the temperatures and stresses of high
speed flight were described recently by William F. Par
sons of Eastman Kodak. 

One of the optical materials has retained infrared 
transmittance for an hour at temperatures of 1,800° F. 
This is several hundred degrees hotter than the temper
ature of molten aluminum. 

The infrared transmittance of a number of the new 
materials is unaffected by long periods of 1,300° F. 
This is important if the infrared seeing "eyes" of a 
speeding missile are to operate at the high temperatures 
caused by friction in the earth's atmosphere. 

New materials can be selected to cover a wide range 
of infrared radiation and even radar waves. Thus they 
are valuable for systems that use a target-hunting com
bination of radar and infrared. 

They are made in various shapes from projecting 
"domes" to windows or "eyes" for heat-seeking mis
siles. Because the materials have a range of optical prop
erties, they may be used both for unaffected transmis
sion, or for lenses to direct radiation to a certain point. 

Infrared optical materials are poly-crystalline com
pounds formed by special hot-pressing techniques into 
a variety of shapes and thicknesses. Hot-pressing converts 
powdered crystalline material to a hard non-porous solid 
through simultaneous heat and pressure. 
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Ocean~' s Cold Layer 

A thin layer on the ocean's surface, averaging 1.08 de
grees F. colder than the average water temperature, has 
been discovered recently. 

The measurements were made with a special instru
ment called an infrared radiometer. The instrument was 
"tuned" to a narrow wavelength band in the infrared so 
it received radiation from only the upper 1/10 millimeter 
of the ocean's surface. 

The radiation from the thin layer was used to calculate 
its temperature. The same wavelength radiation from 
lower levels was absorbed before it reached the surface. 

Results of the measurements have been verified with 
special photographic techniques; some of these pictures 
show a thickening of the cold layer, which is denser than 
the warm water beneath it. When the layer becomes 
heavy enough it falls below the surface, forming a cold 
pocket. 

It is not yet known exactly what forces support the 
heavy cold layer on the ocean's surface. Experiments 
have shown that the layer is restored in about 12 seconds 
after being disturbed by a breaking wave. 

The cold layer was to be expected from evaporation 
effects, but it had never been discovered by any other 
measuring devices. 

Discovery of the cold layer is expected to have im
portance in many fields, for example, in explaining the 
evaporation of large bodies of water, or the radiation of 
heat from the ocean surface. It should also lead to new 
explanations of many ocean surface phenomena. 

Correlating Time 

The first experimental effort to correlate satellite in
strumentation by broadcasting a standardized timing 
code or clock signals over National Bureau of Standards 
Radio Station WWV is undenvay as a cooperative effort 
by NBS Boulder Laboratories, the Electronic Engineer
ing Company of California, and Convair Astronautics. 

Listeners to WWV are now hearing a new sound in 
addition to the precision once-per-second ticks. During 
the third minute of 10 five-minute periods a buzzing 
sound interrupts the ticking and -too fast for the human 
ear to decode - indicates the day-of-the-year, hour-of
the-day, minutes, and seconds. During this one-minute 
period this timing information is read out 60 consecutive 
times. 

Scientists and engineers at satellite instrumentation 
sites within the effective range of WWV can put the 
timing signal on their oscillographs and tell time to an 
accuracy of one millisecond or a thousandth of a second. 
WWV is used by missile test ranges and satellite track
ing stations to synchronize their timing systems. These 
are in operation 24 hours per day to correlate the data 
received from telemetering receivers, tracking radars, 
special cameras, and to correlate data from the equip
ment operated during the launching phases. 

Because of the many government and private scien
tjfic centers requiring time/data correlation, many differ
ent types of encoding timing information have been de
signed. This often means timing correlation equipment 

(Continued on page 46) 
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SPACE TECHNOLOGY LABORATORIES 

INVITES 

u 
to discuss careers in the space sciences with members 

of its technical 

staff when they visit your campus on 

JANUARY 16 & 17, 1961 

Space Technology Laboratories, Inc. of Los Angeles, California, 

T 

maintains a large staff of skilled specialists who are devoted entirely to the research and 

development of advanced space and missile systems. 

Recent STL achievements include Explorer VI and Pioneer V, for which STL 

had complete systems responsibility. In addition, STL provides 

systems integration and test for the major Air Force Ballistic Missile Weapon Systems. 

You are urged to see our representatives if your interests 

are in any of the following challenging fields: 

Theoretical Physics 

Magnetohydrodynamics 

Experimental Physics 

Solid State Physics 

Applied Mathematics 

Digital Computers 

Space Communications 

Computer Design 

Radar Systems 

Guidance & Navigation 

Antennas and Microwaves 

Telecommunications 

Inertial Guidance 

Electro-Mechanical Devices 

Analog Computers 

Engineering Mechanics 

Aerophysics 

Applied Aerodynamics 

Propulsion Systems 

Systems Engineering 

Please make arrangements with your placement office for interview appointment. 

If unable to see our representatives, you may contact STL by mail. 

Address your resume to: College Relations. Space Technology Laboratories, Inc. 

P. 0. Box 95004, Los Angeles 45, California. 

SPACE TECHNOLOGY LABORATORIES, INC. 
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How 
ci nti 
turned 

gasoline 
into a 

mechanic' 
helper! 

After months of intensive work, a research team in Standard Oil's research center next to 
our Whiting, Indiana, refinery developed a remarkable new gasoline additive-called MPG> 
-that improves car performance. Working on an experimental engine are research s~ien• 
tists (left to right) Norm Esau, Dick Sholts and Bob Malec, 

From the day in 1911 that scientists 
in a Standard Oil laboratory discov
ered the secret of efficiently mass
producing gasoline by cracking oil 
molecules, they have continually 
sought new ways to make it do more 
than just move a car. 

Today, thanks to scientific ingenu
ity, gasoline does much more. 

Just recently, for example, scien
tists in Standard Oil's research center 
developed a new additive-one that 
turned gasoline into a mechanic's 
helper! True, it can't change fan belts, 
but what it can do is a pretty good 
trick in itself! 

Under ordinary traffic conditions, 
varnish-like deposits collect in carbu
retor throats. Engine performance 
becomes erratic; idling is poor. As 
time goes on, the deposits become 
more difficult to remove. 

The new additive discovered by 
Standard removes such deposits. 
Called ~PG>, it was developed after 
months of painstaking work in Stand
ard Oil's research center. Months of 
field tests followed the laboratory 
work. And, in a driving test conducted 
with a fleet of taxis in Minneapolis, it 

was found that ~PG> not only re· 
duced deposits in dirty carburetor 
throats, but also improved M.P.G. 
(miles per gallon) 6.8% because of the 
greater efficiency obtained from clean 
carburetors. Translated into miles, 
6.8% is 680 additional miles for 
every 10,000 driven!~PG>now is in 
Standard's GoLD CROWN and REJ;> 
CROWN gasolines. 

Such leadership in scientific devel
opment is nothing new at Standard. 
Standard Oil was a pioneer in de
gummed gasoline, de-waxed motor oil, 
and many other improvements. For 
70 years, Standard research scientists 
have been making contributions to 
petroleum progress, searching con· 
tinually for ways to make oil more 
useful to more people than ever before! 

What Makes a Company a Good Citizen? 
One gauge is a company's usefulness 
... its contribution to the general wel
fare. Through resea.rch, Standard 
constantly strives to develop prod
ucts that will strengthen America's 
defenses and help millions of people 
in their work, in their homes, and on 
the road-today and in the future. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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Fall quarter finds Alpha Hho Chi, 
Minnesota's architectural fraternity, rid
ing a high crest of enthusiasm. The 
chapter house at 605 Ontario SE buzzes 

({ with plans and projects, architectural 
and otherwise. As one brother, groggy 

from six home football games, three midquarters, and 
five d:sign problems, aptly put it, "This house never 
sleeps. 

While this comment stretches the truth a bit, it is 
true ·that APX has enjoyed a full measure of varied ac
tivities. Professionally, Halph Rapson, Head of the School 
of Architecture, Hugh Peacock, and Joseph Shelley have 
been dinner guests. Thursday night smokers have seen 
films on architecture, art, and even sports car racing. 
In addition to these scheduled events, there have been 
impromptu visits to buildings of interest and exhibits at 
Walker Art Center. 

Socially, there have been several theme parties, our 
annual Homecoming party for the alumni, and "open 
houses" after every home game. DuTing the football 
games, a number of the brothers have entertained the 
crowd with original card stunts ... i.e., "WELCOME 
HOME FLOYD." 

"Archis" have never been a power in intramurals, but 
it is rumored that, even at this early date, a team is in 
training which will capture the All-U Hiver Banking 
Championship next spring. 

As if all of the above were not enough, our most suc
cessful rushing period in several years found eight men 
pledged to the chapter. This group has shown great 
spirit and has staged several events of its own. They 
have also been responsible for many improvements in 
and around the chapter house. 

Membership in Alpha Hho Chi is open to students in 
architecture and related fields. Anyone interested in 
winter quarter rushing should contact a member or in
formation may be obtained by calling the house ... 
FE 1-7961. 

Seventy members of the student chap
ter of the American Society of Civil En
gineers have been meeting every third 
Thursday, during Fall Quarter, for com
bined business and program meetings. 

On November 10, 1960, Charles vV. 
Britzius, President of Twin City Testing Laboratory and 
also Regional Director of ASCE, spoke to the chapter on 
the organization and activities of the national society. 
Mr. Britzius also described why the strong national or
ganization of ASCE benefits the widely dispersed Civil 
Engineers of our country. 

Previous meetings during the quarter included a movie 
of Cantilever Bridge Construction, and a picture of the 
U.S. Highway System in the past, the present, and the 
future. 

Future meetings will include a number of guest 
speakers and the Annual Faculty-Student Smoker which 
is scheduled for Thursday, February 16, 1961. Minnesota 
will also be host to Hegional Student ASCE Convention 
in May 1961. All Civil Engineers are invited to attend the 
ASCE meeting and to take an active role in our society. 
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edited by RICHARD PEDERSEN, E.E., '62 

Theta Tau's social calendar was high
lighted this past month by the homecom
ing party held on October 15. The theme 
was wild west and all cowpokes, gam
blers, dancehall girls and gunfighters 
had an enjoyable evening dancing to 

the music of Glen Miller's band- (via our own closed 
circuit telephone) from the union. An exchange with 
Kappa Kappa Lambda was about the only other socializ
ing taken part in last month by Theta Tau. Coming up 
on the social calendar is an after finals party to be at
tended by those who survive finals and a stag for another 
one of the brothers who is leaving the diminishing ranks 
of bachelor-hood at Hammer and Tongs. 

Theta Tau tries to follow University policy closely 
and sports is no exception. When de-emphasizing of 
sports was instituted by the University a few years ago 
we started our own program of playing down the 
importance of sports. As a results, this year we only 
entered teams in table tennis and basketball. From their 
undefeated records (the ping-pong team has won three 
games in a row while the basketball team has a won
loss string of 1-0 going) it might appear that our newly 
instituted policy is not succeeding. This is not the case, 
however. We have found that winning the games 
everybody expects you to lose and then losing the so
called breathers is much a more effective policy. 

o Minnesota Alpha of Tau Beta Pi held 

.7[J''
""''.'·~·,.· its semi-annual election meeting October 
. . . 25 with a smoker for electors following 

November 9. Elected to and accepting 
membership in Tau Beta Pi were: Byron 
Anshus, David Berg, William Christen-

sen, Hobert Dickey, Stanley Gordon, Chemical Engineer
ing; Donald Berglund, Kenneth Kline, Aeronautical En
gineering; Donald Holzmer, Wayne Long, Civil Engi
neering; Hoger Lund (Grad), Jack Williams, Hodger 
Ziemer (Grad), Electrical Engineering; Hobert Sundell 
(Grad), JVIechanical Engineering; Stanley Brodsky, Stan
ley Ecklund, Ralph Hager, James Loken, Karl Pfitzer, 
Physics. These men all rank in the top twenty per cent 
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of their fourth or fifth year class and in addition were 
considered by the chapter to be of exemplary character 
and desirable personality. 

Following the formal initiation of these men Novem
ber 29, a banquet was held at which the guest speaker 
was Mr. William Kruger, general manager of Turbo
matic Co. Inc., who talked about engineering and man
agement problems confronted in reorganizing his com
pany. 

The American Institute of Physics is 
again on the road to another successful 
year of lectures, tours, planning for "mon
ster tracks" in front of Main E., and re
cruiting female members to its organiza
tion. Yet even with all these plans, the 

A.I.P. refuses to forget its basic purpose. Our organiza
tion will continue to strive for the advancement and 
diffusion of knowledge of the science of physics and shall 
demand that physical knowledge be applied to human 
welfare- which must also advance along with the tech
nologies if we are to remain a country held above all 
others in the eyes of an onlooking world. 

Thus far, we have had the privilege of having the fol
lowing persons speak to us at our meetings: 

Dr. Paul Kellogg and Mr. Roger Arnoldy spoke to us 
on "Problems for Physicists in Space Research". 

Dr. Donald Geffin spoke on "Problems in High Energy 
Physics". And on election evening, November 8, Dr. L. 
Johnston ·talked on the "Minnesota Proton Linear Ac
celerator." A tour of the "Lineae" followed Dr. J ohnsto ;_' s 
lecture on November 14. 

It is interesting to note that Dr. Geffin, who joiLed t] e 
physics staff this year, found it difficult to concentrate 
on the material of his lecture to the A.I.P. on November 
1. He said that he couldn't help thinking about the forth
coming elections. It was later learned that Dr. Geffin, 
who has done work abroad in foreign universities in re
cent years, has only voted once because of residence re

.......... '"'"'"'"u, and even then he did so by absentee ballot. 
any rate, the American Institute of Physics wishes to 

Dr. Geffin to the University of Minnesota and 
expresses its thanks for a most interesting lecture. 

The Student Branch of the American 
Society of Agricultural Engineers held 
their first meetings of the 1960-1961 year 
on October 12. 

The officers for this school year are: 
James Sutherland, President; John John

son, Vice President; Gene Michelson, Secretary; Karl 
Nerstad, Treasurer; Howard Midje, Scribe. 

The program for the first meeting consisted of two 
parts: 

In the first part, Prof. Arnold Flikke, Chairman of the 
Minnesota section of the ASAE gave an interesting talk 
on the merits of the Agricultural Engineering Profession 
and showed the newly released film "Agricultural En
gineering- Profession With a Future". This film was 
completed this past summer and is to be used for public 
showing around the state. Anyone interested in having 
this film shown, contact Arnold Flikke, Professor of Agri
cultural Engineering, St. Paul campus. 

For the second part of the program, President James 
Sutherland gave an interesting recount of his trip to the 
University of Ohio for the National Convention this 
past June. 

One of the new activities planned for the coming year 
is to bring each meeting to the guest speaker and his 
place of employment or business. This should provide 
us with a more interesting and closer examination of our 
speaker's line of work. 

Our November meeting is tentatively set for Novem
ber 8 at the St. Paul campus. 

We are looking forward to a very interesting year 
filled with activities. We hope that all Ag. Engineering 
students will become members of their student branch 
and participate in its functions. 

The Student Branch of the American 
Society of Mechanical Engineers held its 
first meeting of the year on October 
25th. The guest speaker was Mr. Ted 
Scarlett, Principal Engineer of Minneap
olis-Honeywell. Mr. Scarlett spoke on 

"The Air-Bearing Gyro". During the course of the talk 
he discussed the shortcomings of existing gyros, listed 
the advantages of the air-bearing gyro, and indicated 
that gyros of the more distant future would most likely 
employ electrostatic bearings. A social hour followed in 
which coffee and doughnuts were served. 

A Student-Faculty Coffee Hour was held by the 
A.S.M.E. on the afternoon of October 27. Approximately 
one hundred fifty students and faculty enjoyed coffee 
and doughnuts, and a chance to meet on an informal 
basis. Professor Ryan's crash movies were shown as part 
of the program. The very excellent biographical sketches 
of the M.E. faculty which were handed out at the coffee 
table were compiled by Roger Moulton. Hoger deserves 
a lot of credit for a fine job of organizing and directing 
this event. 

Several members of the student branch were guests of 
General Electric at the combined business and dinner 
meeting of the Minnesota Section of the A.S.M.E. As a 
guest the student member enjoys not only a free dinner 

(Cont£nued on page 34) 
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Development testing of liquid hydrogen-fueled rockets is car
ried out in specially built test stands like this at Pratt & 
Whitney Aircraft's florida Research and Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from a remote blockhouse (inset}, with dosed
circuit television providing a means for visual observation. 
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Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born-a 
recognition that engineering excellence was the key 
to success. 

That attitude, that recognition of the prime impor
tance of technical superiority is still predominant at 
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero
space medium-air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with, 
degrees in mechanical, aeronautical, electrical, chem
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engf ... 
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

ircra t? 

At P&WA's Connecticut Aircraft Nuclear Engine Lab~ 
oratory (CANEL) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P&WA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine. This 
equipment is capable of recording 1,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA's research in advanced 
space auxiliary power systems. Analytical and Experi· 
mental Engineers work together in such programs to 
establish and test basic concepts. 

PRATT & "\IVHITNEY AIRCRAFT 

DIECIEMBER, 1960 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 
FLORIDA RESEARCH AND DIEVIEI.OPMENT CENTER- Palm Beach County, Florida 
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Science and Our Neighbors 
(Continued frorn page 13) 

Norway, Sweden, Switzerland, and the United Kingdom. 
The object of the program is to carry out research and 
development on the high temperature and gas cooled 
system. The Dragon reactor does not have any provision 
for electrical generation, but it will have a maximum 
thermal output of 30MV. 

Much has been said about the high capital and power 
costs in small, compact reactors suitable for use in small 
countries. A method presented by R. E. Strickland and 
D. Rudel of the United Kingdom may be the answer to 
cutting the costs. 

The argumerit is that in recent years the tendency has 
been to raise the reactor pressure higher and higher in 
the large gas cooled reactors. The resulting effect is a 
high expense for the high pressure system and a loss of 
efficiency dtw·to the heat transfer at high pressures. Mr. 

. Strickland .suggests that the alternative- to lower the 
operating pressure- might be feasible. 

Undoubtedly, Britains, brilliant, nuclear scientists will 
put this theory to test in the near future. 

Germany's uranium centrifuge: Germany's improve
ment of the uranium gas centrifuge opens new avenues 
for the peaceful and economical use of the explosive 
isotope, U-235. Nations may look upon the new develop
ment as a thrifty means to produce atomic and hydrogen 
bombs, but at the advent of a calm, political era, the 
peaceful utilization of the centrifuge product is un
limited. Nuclear fuel, enriched with inexpe:1sive U -235, 
may eventually be a determining factor in the switching 
from fossil-fuel power plants to nuclear-fuel plants. The 
explosive properties of U-235 may be economically used 
for blasting excavations. Already in the advanced plan
ning stages are excavation projects of the United States 
and the Soviet Union. The creation of a harbor in 
Alaska is now awaiting the political approval of the 
United States Government, while in the Soviet Union 
plans have been advanced to build a 150 mile tunnel 
under the Caspian Sea which would connect the Baku 
oilfields with the industrial areas of Central Asia. Once 
they have developed the technology to produce an 
explosive, nuclear device, lesser powers of the world will 
have the opportunity to attempt nuclear blasting since 
they will not be excluded from the U -235 market by the 
prohibitive cost that the gas diffusion method of pro
ducing the isotope imposes. 

Though the centrifuge method of separating U -2.'35 
from the nonexplosive U -238 was known previously to 
the development of the atomic bomb, it is not until now 
that German scientists have improved its effectiveness. 

Bq.sically the centrifuge operates in a cream separator 
fashion. The centrifuge separates the lighter U -235 
molecules from the heavier U -238 with a centrifugal 
force action on a gas, uranium hexafluoride. 

The efficiency of the centrifuge varies as the fourth 
power of the speed of revolution. The improved model 
rotates at 40,000 r.p.m. whereas the major difficulties 
with the older models was their comparatively slow 
speed. Hecently, a Czechoslovakian centrifuge displayed 
in IVlqscow turned at 6 million rpm. This incorporated a 
magnetically suspended rotor in a vacuum chamber with 
the pre~sure near 10_7 M Hg. Research work on this fast 
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centrifuge definitely would be a boon to a potential 
uranium gas centrifuge industry, since the German 
Federal Government has applied to the patents office to 
have their process listed as a state secret. 

Germany's Degussa centrifuge, though only producing 
a pound of U -2.'35 a year, gives a good indication of the 
expected expenses for such a unit. Fabrication costs are 
approximately $1,000, installation costs under $3,000, 
and the power requirements are only one tenth that of 
a diffusion plant of the same capacity. Germany's gas 
centrifuge has shown great improvement over the Vir
gina centrifuge. The Virgina centrifuge would need an 
investment cost 25 times higher than the corresponding 
value for gas diffusion. Steady improvement of the 
centrifuge will leave no question to recent observers 
who doubt the feasibility of the centrifuge as compared 
to the diffusion method. 

Around the world: Nuclear power seems to fit into the 
"power progress" programs of the potentially industrial 
nations. Not only does it provide a research unit for 
investigating scientists interested in controlled atomic 
reaction, it gives each nation a boost of energy potential. 
The desire for the attainment of nuclear reactors is not 
limited to the rich, since lesser nations realize the assets 
of these reactors. Through grants or loans countries are 
acquiring reactors in cases where their capital is not 
sufficient to buy such items outright. 

The alphabetical roster of countries would indicate 
almost all nations have or will have in the immediate 
future some type of a nuclear reactor. Exemplifying a 
few nations: 
0 Bombay, India has issued its expected invitation for 
global tenders for its nuclear power station to be built 
at Tarapur, about 62 miles north of Bombay. According 
to an official announcement, the two proposed reactors 
will produce about 300Mv. 
0 A multi-purpose nuclear power plant design for Spain 
has been completed by Atomics International. This study 
improves a previous design by boosting the power output 
from a 20MV to 30MV generating capacity. The re~1ctor 
will be cooled by an organic fluid and deuterium oxide 
will be the moderator. 
0 The first of this month was the set deadline for the 
completion of the specifications for Brazil's first nuclear 
power station. International tendering had been sought 
by the Brazilian government. 
9 A research reactor is at present being erected at 
Bangkok, Thailand with the assistance of the United 
States government and completion is expected towards 
the end of next year. 
e The Japan Atomic Energy H.esearch Institute has 
three research reactors at present. Lately Japan an
nounced it would build three new reactors, bringing to 
five the number fuelled with U.S. material. Now she 
has ordered a GE research reactor which is scheduled 
to go critical in 1963. 

rockets and missiles 

Foreign rocket progress outside the Soviet bloc: Euro
pean countries entering the rocket and space research 
field have two distinct advantages over the United 

(Continued on page 32) 
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olid oppo unities 
A big part of Western Electric's job is to manufacture the 
miniature "new arts" products that are changing the science 
of communications. It's a job which offers you a challeng
ing career-a chance to plan new methods of mass produc
ing ever-improving kinds of transistors, ferrite devices, 
diodes, special purpose electron tubes, etc. 

You'll be with a company that is expanding rapidly in 
this field. At present our Allentown and Laureldale, Pa., 
plants are devoted exclusively to making electron devices, 
and a big new plant is under construction in Kansas City. 
The needs of the Bell Telephone System for these products 
are increasing daily and will multiply enormously with the 
introduction of Electronic Central Office switching now 
nearing trial operation. 

These devices are changing the scene at all our manu
facturing plants as they go into the startling new com
munications products developed by our associates at Bell 
Telephone Laboratories. From microwave transmission 
equipment to submarine cable amplifiers, our products call 

ith solid state devices 
for creative production engineering, installation planning, 
and merchandising methods. Our job for the Bell System 
and the U.S. government has grown to the point where we 
are now one of the nation's "Top 11" in industrial sales. 
And your chance to play an important part in our future 
growth is solid! 

Opportunities exist for electrical, mechanical, industrial, civil and 
chemical engineers, as well as physical science, liberal arts, and busi
ness maiors. For more information, get your copy of Consider a Career 
at Western Electric from your Placement Officer. Or write College 
Relations, Room 6105, Western Electric Company, 195 Broadway, New 
York 7, N. Y. Be sure to arrange for a Western Electric interview when 
the Bell System recruiting team visits 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 canters in 32 cities and installation headouarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y 
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Science and Our Neighbors • 

(Cont£nued from page 30) 

States, both arising from the fact that they are largely 
indifferent to prestige considerations: They can confine 
their efforts to develop their best vehicles for scientific 
purposes, and they can spend ample time in seeking an 
economical approach to their space research interests. 

This is the philosophy taken by British Prof. H. S. W. 
Massy- in his speech during the inaugural program of the 
August meeting of the International Astronautical Fed
eration on Stockholm. With the exception of Russia, 
Prof. Massy may well have included all the nations 
outside the United States in his philosophy. 

Most foreign scientists over the world who are inter
ested in upper atmosphere exploration and other space 
experiments are- spending much time and serious think
ing on the design of the experiments and the best 
approach to them. In some cases they can devote a near 
full-time effort on the design of their space experiments, 
since their vehicles - already established carriers - are 
procured from other nations. A similar concentrated 
effort results when the vehicles are designed and manu
factured out of sound principles established in countries 
such as the United States and Great Britain. 

It is interesting to note the progress various nations 
are making on their rocket sounding and missile pro
grams. Judged in terms of the progress, four outstanding 
rocket programs outside the United States and Russia 
have taken place in Australia, Canada, France, and 
Japan, while other countries show promise. 

The, Verorque is one of France's top meteorological 
vehicles for tests above 120 miles altitude. Designed by 
DEFA's Laboratoire de Recherches Balistiques et Aero
dynamiques at Vernon, the liquid rocket develops 9000 
lbs. thrust for 45 sec. The design of this 23 foot rocket 
closely parallels the French rocket development of 
World War II. 

A two year Canadian research developed a single 
stage Black Brant rocket that is similar in appearance 
to France's Verorque. The missile has been successfully 
fired 125 miles northward into Hudson Bay from the 
Fort Churchill launching sites. It develops 20,000 lbs. 
thrust for 20 sec. in reaching Mach 5 and a trajectory 
apogee of 60 miles. 

The Fort Churchill launching site is ideally located in 
the auoral zone where much upper atmosphere research 
is being directed. At this Canadian station many IGY 
experiments were conducted. The Canadian National 
Research Council is now carrying on a program which 
is based on the Canadian-built sounding rocket, the 
Black Bart. This rather single-stage solid propellant 
rocket will be used to measure the incidence of cosmic 
rays produced after solar flares, and to study auoral 
particles. Launchings are expected in the near future. 

At Australia's Woomera test Ranges, Britain's best 
offerings in missiles are being evaluated . . . but the 
British future in the missile program is uncertain. The 
trend was to scrap most of the British missile efforts, 
and favor using U.S. developments in rocketry. Though 
the Blue Streak project was to be preserved, British 
strategists have decided that any ground based ballistic 
missile would be too vulnerable to enemy attack, and all 
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construction work was halted at the Blue Streak Spadea
dam site. The future of the Blue Streak is yet undecided, 
but it may be used for upper atmosphere research or as 
a satellite launcher. 

The Kappa rocket from Japan's ltokawa Laboratories 
is making an impressive showing in the Orient. Each 
improved Kappa rocket has succeeded another, and all 
have been successfully fired at the Akita Rocket Range. 
The latest of the series - Kappa 8- reached a top ve
locity of 4918 mph and carried a 55 lbs. payload 
124.2 miles. 

Around the world, India, Sweden, Argentina, and 
Italy show promise for the coming year. Of these only 
Italy appears to have satisfactory government backing. 
Space research may get more recognition, however, if 
the rocket symposium in Buenos Aires is recognized as 
a success. 

a man in space 

Russia's man in space program: Soviet rocket efforts 
are well recognized, since their vehicles are able to hoist 
multi-ton loads far beyond the hawk's flight. It is 
probably general know ledge that the Russians have 
successfully recovered two small dogs, Belka (Squirrel) 
and Strelka (Little Arrow), from an orbiting satellite. 
Less known is the research they have done to disprove 
the theory of «the existence of any resident gases in 
outer space." Least known to the world public is the 
progress on their man in space program. 

Did the Russians orbit a human being in the early 
part of October, and did they fail to return him to earth 
alive? This is a question open to speculation, since data 
is sparse. A successful attempt at that time would have 
made a great impact in many quarters; it would have 
given Premier Khrushchev a neat propaganda weapon. 
Soviet ships have been operating off the North American 
coasts, possibly, as a part of a recovery program, but it 
is possible that their antennas were used for spying 
purposes. Even more sensible is the assumption that 
the trawlers are on a submarine refueling mission; fur
thermore, all three possibilities may be combined in a 
single mission. A mild state of confusion still exists. 

From prestige considerations arises the Russian desire 
to spectacularly display noteworthy accomplishments. 
Combine this with iron curtain secrecy . . . the result 
. . . a void as to recent advancements in rocketry. From 
Soviet mathematics on so called non-classified items, an 
analysis can be made on the Soviet progress in rocket 
technology. This, combined with their successful head
line actions in space rocketry, leaves no doubt of their 
progressive nature. This, however, leaves the world 
public anticipating a new development. A search for 
clues as to the organization of their plans for space 
research would give rise to a Soviet time table based on 
the magnitude and times of previous space endeavors. 

The time table would depend upon the times of past 
Sputnik and Mechta (lunar) shots. The intervals from 
Sputnik I to Sputnik III, from Sputnik III to Mechta I, 
from Mechta I to Metchta II, from Mechta II to Sputnik 
IV, are, on the average, seven and one-half months, with 
each shot deviating from the mean by less than a month. 

(Continued on page 34) 
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Engineers ho qualify to fill these chairs 
are on the road to filii res nsible iobs 

with a growing com ny in a growing indust 

8 American Air Filter Company is one of the world's 
pioneers in the field of "better air." Starting 30 years ago 
as a manufacturer of air filtration equipment only, it has, 
through a planned program of product development, attained 
the unique position of being the one company in its industry 
that can take the complete over-all approach to the customer's 
air problems. In brief, this means supplying and coordinating 
all the proper products to filter, cool, heat, clean (control 
process dust), move, exhaust, humidify and dehumidify air. 

"Better Air", while a big business today, is still in its 
infancy. Name any industry, any building type, and you have 
a present or potential user of AAF equipment. Other well
known trade names in the AAF family are Herman Nelson, 
Kennard and Illinois Engineering. At present, AAF operates 
ten plants in Louisville, Moline, Ill., St. Louis, Chicago and 
Montreal, Canada. 

THIS KIND Of 
IENGUNIEIEIIUNG DIEGR.IEIE • • • 

+ 
••• QUAUfBIES YOU fOR 

THIBS KIND OIF JOB 

+ 
Mechanical- Engineering, Sales or Manufacturing 
Electrical - Engineering or Sales 
Industrial -Manufacturing or Sales 
Civil - Sales 

@ 

!FORMAl!. fiVIE-MONiHI iR.A9NING COIIJR.SIE 

Your first job at AAF will be to complete a full five-month 
course in its technical training school. This is a complete 
and carefully planned course covering every phase of this 
business of better air and is under the direction of Mr. James 
W. May, a recognized authority on air handling problems and 
presently a member of the board of directors of ASHRAE. 
Classes, held in special, air conditioned quarters, are sup
plemented by field trips to visit AAF plants and observe 
on-the-job applications of equipment. 

YOUR. IFIIJiUR.IE IS AU.-DMPORTANT TO AAf 

AAF prides itself on attempting to match the man to the 
job. During your training period you will have contacts 
with key company personnel. Your personal desires as to type 
and location of job are given every consideration. AAF is big 
enough to provide opportunities galore-small enough to 
never lose sight of the personal touch that adds satisfaction 
along with success. 

A representative of AAF will be on your campus soon to 
interview students interested in learning more about the 
opportunities with this company. Consult your Placement 
Office for exact date. 

@ 

n~er1can IF ilter 
BETTER AIR IS OUR BUSINESS 
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Science and Our Neighbors • .. .. 
(Continued from page 32) 

Sputnik IV was shot on Nlay 14, 1960, so one could expect 
another shot near the dawn of the year, 1961. (Sputnik 
II is considered as a minor improvement over Sputnik I). 
True, Sputnik V was sent up since Sputnik IV, but it 
also carried a similar payload of approximately 10,000 
lbs. Sputnik V, with a cargo of dogs, mice, plants, food, 
and fungi, is considered a prelude to the man in space 
attempt as it was, surprisingly, admitted to be a check 
on the instrumentation guaranteeing the safety and 
normal conditions for man. This suggests that the 
January shot will have a payload approaching Mr. 
Khrushchev's 60 ton prognosis. 

From a velocity per pound viewpoint, the same booster 
was used for all three lunar shots and for Sputnik IV 
and V. The average payload ratio of these shots to the 
average of the first three Sputniks is 10:1. Very possibly 
the recent Pacific tests were for a new generation of 
boosters. If the same payload ratio is assumed, the 
expected payload for the January shot would be 100,-
000 lbs. 

The speculative viewpoint of the Time Table was 
presented by S. B. Kramer of the United States. Barring 
any failures, the Russians may hoist up a man in space 
in the near future. Yevgeni Fedorov of the USSR 
Academy of Sciences has said, "The hour is nearing 
when man will emerge from terrestrial atmosphere for 
the first time." The nearness of this feat could well be 
determined from the time chart as a 100,000 lb. vehicle 
which will adequately supply the conditions necessary to 
support a man in space. 

The research being conducted, the developments tak
ing shape, and the educational advancement leading to 
these discoveries are all part of a world-wide scientific 
assult upon the unknmvn physical world around us. 
Surely it would be a grave mistake for the United States, 
or any nation, to overlook the progress being made in 
foreign lands. The scientific community is international, 
and the future of it lies in many lands. 

U . .S"A" V5 U .. S .. S .. R .. " " .. 
(Continued from page 17) 

America have book knowledge, but no practical knowl
edge; and, many American students lack highly skilled 
training necessary for the highly technical jobs of today. 

These are by no means all of the advantages or dis
advantages of either system, nor do the above statements 
conclusively show which system is better. This is still 
being debated by leaders in both countries. The real 
major difference, historically, in the two systems, is that 
the American system has had over a century to grow, 
while the Russian progress has been compressed into a 
little over fifteen years. 

Other nations of the world, especially the backward 
nations, are borrowing from both systems. India, for ex
ample, is using both American and Russian technology 
to develop her resources and educate her people. Many 
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Arabian and African nations which are almost without 
any formal means of education are relying heavily on 
the United States, both for professional teachers and mis
sionaries who have opened schools. 

The Belgian Congo, for example, has one University. 
Ninety per cent of its population is totally illiterate. Only 
in recent years have these people begun to recognize the 
value of an education. The Congolese government is 
borrowing many ideas from the Soviet's speeded up edu
cational plans, but it is attempting also to make use of 
the American ideals. Without trained men who are toler
ant and understanding of human problems this young 
nation cannot hope to survive in the modern world. Its 
only alternative is to regress to its tribal forms of govern
ment, which it has done in recent weeks, lacking the 
necessary leadership. 

Another agency which is helping nations with their 
educational problems is the United Nations. The UN 
helps nations to standardize their systems, to plan for the 
future, and through loans, the UN has helped countries 
develop colleges and universities to train their youth. 

Furthermore, the United States has about 45,000 for
eign exchange students each year. These men, mostly 
from countries who lack our educational facilities and 
methods, learn to become better citizens in their own 
countries by helping their fellow citizens to lead a better 
life. 

Education is truly the backbone of today' s highly 
scientific modern world. Without it man would still be 
in the Dark Ages. 

s~~t~,es4~ 
Cannibal: We've just captured a college professor. 
Chief: Good, I was hoping for a bologna sandwich. 

~ ~ ~ 

For years the two sexes have been racing for suprem
acy. 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." 

~ ~ 4 

"Now," said the professor cheerfully, "please pass all 
your test papers to the side of the room and kindly insert 
a carbon sheet under each paper so I can correct all the 
errors at once." 

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 every
thing 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 neighbors. 

~ 4 4 

Prof: "That's five times this week that you failed to 
turn in your assignments. Do you have any comment?" 

Bruce: ·Tes, sir, I'm sure glad it's Friday." 
~ ~ 4 

A bathing suit- like a barbed wire fence - is designed 
to protect the property without obstructing the view. 
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n w are 1 inter 
for engineers and scientists at 

t enhance careers 
amilton Standard 

HAMilTON STANDARD DIVISION of United 
Aircraft Corporation has long been a 
dynamic force in the aircraft equipment 
fiEld . . . with an unmatched record of 
st1.bility and accomplishment. Typical of 
Hamilton Standard's achievements are en
vironmental conditioning systems which 
a~.·e standard equipment on such aircraft 
as the 1400 mph Convair B-58 Hustler 
Bomber. Fast moving advances in space 
technology, however, pose new problems 
... new challenges. 

TO MEET THESE CHAllENGES Hamilton 
Standard is conducting advanced research 
and development on environmental control 
problems for manned space vehicles. The 
Moon Room pictured at right was specifi
cally designed to assist engineers and 
scientists in identifying and analyzing the 
practical problems involved in C02 re
generation. However, within such sealed 
experimental chambers studies can be con-

ducted to develop means of removing or 
regenerating body heat, water vapor, nitro
gen and other contaminants given off by 
man in a space vehicle. Several possibilities 
exist for effecting each phase of control in 
an environmental control system. For ex
ample, C02 can be removed by the freeze
out method, chemical absorption, physical 
adsorption and diffusion or filtration of 
molecules. Consideration of the space en
velope and the weight of equipment must 
be made. In the case of C02 this involves 
heat exchangers, regenerators, water sepa
rators, blowers, valves and vents. Need for 
secondary electrical power supplies to 
operate equipment creates additional 
problems. 

OBVIOUSlY, UNDERTAKINGS of this nature 
involve the utilization of a wide variety of 
engineering and scientific fields of study 
providing intellectual growth and career 
satisfaction. 

MISSILES & SPACE SYSTEMS HYDRAULICS ELECTRON BEAM EQUIPMENT 
PROPELLERS ELECTRONICS GROUND SUPPORT EQUIPMENT ENGINE CONTROLS 

ENVIRONMENTAL CONDITIONING SYSTEMS STARTERS 

Visit your Placement Office to get your copy of our brochure, .. ENGINEERING FOR 
YOU AND YOUR FUTURE," or writeR. J. Harding, Administrator-College Relations. 

I 
an organization dedicated to g~ and 

MOON ROOM-Leo Foxwell, BSME Wiscon' 
sin '53, right, enters the Moon Room with 
analyzer as Sid Russell, BS Chern. Rutgers 
'52, checks COz control. These young men, 
who are in the Advanced Product Planning 
Group, have played a major role in 
actually designing and developing the 
equipment and test programs for this 
undertaking. 

UNITED AIRCRAFT CORPORATION 
WINDSOR LOCKS, CONNECTICUT 
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For Strength 
... Economy 
... Versatility 
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I 
You bet! Steelmaking is an extractive industry, and its chemical processes are many, 
complex, and-to the trained mind-fascinating. 

There are many opportunities for chemical engineers here at Bethlehem Steel, 
the world's second largest maker of steel and steel products. 

Think of the blast furnace, where complex chemical reactions occur on a tre
mendous scale. Same with both open-hearth and electric furnaces. These chemical 
processes are complicated by the subtle variations in make-up of the materials used: 
ore, limestone, scrap metal, alloys. And our coke ovens produce a variety of hydro
carbon by-products. 

Bethlehem offers excellent career opportunities for men in virtually all 
engineering curricula: metallurgical, electrical, mechanical, industrial, civil, 

mining, ceramic, architectural, and others. We suggest that you discuss Bethlehem 
with your Placement Officer. And be sure to pick up a copy of our booklet, 

''Careers with Bethlehem Steel and the Loop Course." 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
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fBuddy, Have]You~Got:aJNickel" e ... 

(Continued frorn page 19) 

the case. This is simply accomplished by changing the 
number of winning objects that appear in the three 
different columns. 

If the owner of the machines feels that his ratio of 
income on a certain one isn't high enough, all he has 
to do is insert new combination bands with their cor
responding code wheels. The player at first will probably 
be unaware of this change because the new combination 
bands that the owner has inserted will contain the same 
number of cherries, oranges, etc.; but the new bands 
will have more of the high paying objects like the 
bell and gum appearing on the wheel in places that 
the wheel will not stop. He will then substitute more 
of the non-playing objects like the lemon on the band in 

Object Band1 Band2 Band3 --- ---
Cherry ..... 3 5 0 
Orange .... 2 2 2 
Plum ........... 1 1 3 
Bell .... . . .. . . . . 1 1 1 
Lemon .......... 2 0 3 
Gum ........ 1 1 1 

Fig. 2. Number of objects possible to get. 

place of the others. The fact that many high paying 
objects appear on the bands in places that it is impos
sible for the band to stop is a very important one to 

the owner. 
The following study of the odds of a "one-arm bandit" 

were made on a five cent machine. An interesting com-

Combination Coins Won 
cherry-cherry-orange ..................... 2 
cherry-cherry-gum . . . . . . . . . . . . . . . . 2 
cherry-cherry-plum . . . . . . . . . . . . . . . . . . . . . . 2 
cherry-cherry-lemon . . . . . . . . . . . . . . . . . . . . 4 
cherry-cherry-bell ....................... 4 
orange-orange-orange . . . . . . . . . . . . . . . . . . . . 8 
orange-orange-gum . . . . . . . . . . . . . . . . . . . 8 
plum-plum-plum . . . . . . . . . . . . . . . . . . . . . . 12 
plum-plum-gum ......................... 12 
bell-bell-bell ............................ 16 
bell-bell-gum ........................... 16 
gum-gum-gum .......................... 20 

Fig. 3. What you will win. 

parison can be seen between actual odds of the machine 
and the odds that a player subconsciously calculates 
when he is playing it. Also a comparison of the actual 
odds with some experimental ones shows how closely 
the machine owner can expect it to follow its calcu
lated odds. 

If one makes a calculation of the number of different 
combinations that can appear on a "one-arm bandit" 
using Fig. 2, he will discover that there are 150. There 
are 12 winning combinations. These 12 are listed in 
Fig. 3 along with the number of coins that will be won 

(Continued on page 40) 

WINNINGS ON A ONE DOLLAR ONE ARM BANDIT 
( 1000 TRIALS) 

120 120 

B-B·B 

KEY 

O=ORANGE 
G=GUM 
Ell= BELL 
P=PLUM 
C=CHERRY 
L=LEMON 

= WINNINGS (MATHEMATICAL} 

= WINNINGS (DECEPTIVE) 

= WINNINGS (EXPERIMENTAL) 

68 

so 

120 
P-P-P c-e-o 

WON NIN G COMBINATIONS 

Fig. 4. The above graph shows the ingenuity of the bandit. Note the deceptive winnings on the high paying B-B-B and B-B-G combina
tion. Compare this with the deceptive winnings on the low paying C-C-L combination. 
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With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait- they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 

DIECII!M!Bii!R, 1960 

Some ideas 
just won't wait 

intellectually invigorating environment and rewards 
offered by Northrop's current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 
us a card today 
with your name, rt r 
address, and area 
of specia I interest. Northrop Corporation, Box 1525, Beverly Hills, California 
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"Buddy1 Have You Got a Nickel" • . . 
(Continued from page 38) 

if the combination is pulled. A comparison of Fig. 1 
and Fig. 2 will show that the player feels he has a much 
greater chance of wining in (Fig. 1) than is the case in 
(Fig. 2). For instance, when a person plays the machine 
and loses because one of the bands has gone just one 
space too far or stopped one space too short, he has 
missed by a «country mile." This is 'true because the 
design of the machine makes it impossible for the band 
to stop at either the object above or below the one at 
which the machine has stopped. 

Some dramatic comparisons can be shown between 
the number of times the player feels he should be 
winning the three bell combination and the actual 
number of times he is winning it. If the bands could 
stop at any of the. objects, the chance of getting this 
combination would be one in 133 attempts, although the 
actual chance of winning is one in 1,000 tries. This 
means that, because of the great number of bells that 
appear where the bands cannot stop, a person will win 
this particular combination only 13 per cent as many 
times as he feels he should. Fig. 4 shows an interesting 

Combination 
of 

bands 
orange-orange-orange 
orange-orange-gum 
bell-bell-bell 
bell-bell-gum 
gum-gum-gum 
plum-plum-gum 
plum-plum-plum 
cherry -cherry -orange 
cherry-cherry-bell 
cherry -cherry -lemon 
cherry-cherry-gum .. 
cherry-cherry-plum .. 

Fig. 5. The odds are against you. 

Probability 
of 

winning 
8/1000 
4/1000 
1/1000 
1/1000 
1/1000 
1/1000 
3/1000 

.. 30/1000 
.... 15/1000 

.. 45/1000 

. .15/1000 

.. 45/1000 

Winnings 
$1 machine 
1,000 trials 

64 
32 
16 
16 
20 
12 
36 
60 
60 

180 
30 
90 

comparison between the actual amount of money that 
would be won with different combinations on a dollar 
machine and the amount that would be won if the bands 
stopped at all twenty places instead of only ten. The 
odds in getting the winning combinations along with 
the amount of money that would be won by each 
combination playing a one dollar machine one thousand 
times can be seen in Fig. 5. 

Adding up the amounts won by the different combi
nations, plus about $50 that would be won from the 
jackpot by getting three gums in a row, would show 
that a person would win $666, but it would cost him 
$1,000 to do it (obviously a very poor investment). A 
quick look at Fig. 5 shows that a person gets approxi
mately 63 per cent of his total winnings off of the 
smaller paying combinations. The manufacturer does this 
to keep the player feeling as though he is winning, and 
also, because the manufacurer knows that one third of 
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every dollar that the player puts into the machine will 
become the owner's profit. 

An interesting conclusion to the mathematical figures 
is to compare them against actual trials on the machine. 
These figures are very important to owners of "one-arm 
bandits" because they are interested in how well the 
mathematical probabilities hold up. The following ex
perimental calculations are based on 3,000 trials of a 
five cent "one-arm bandit:" A look at Fig. 4 will show 
the comparison between the mathematically computed 
winnings and the experimental winnings. The experi
mental data shows that winning and losing does run in 
streaks and that sometimes, in a short number of trials 
(10-20), a person can win on 70 per cent of the trials. 
The experimental data also shows that the overall mathe
matical computations come very close to the experi
mental, especially as more and more experimental trials 
are made. 

:Mathematical and experimental data prove beyond a 
reasonable doubt that trying to beat a "one-arm bandit" 
is a losing cause. The manufacturers and designers of 
the "one-arm bandit" have very cleverly designed their 
machine, stacking the odds in favor of the owner. 
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research? development? production? 

hich area is for your chemi~al career? 

the "creative curiosity" required by research? Does the 

of ideas into products fascin~te you? Or are you the 
who enjoys the immediate, tahgible results of production? 

!:111\AJ'!:il\/c: easy for a graduating chemjst or engineer 

r"\II"U'':'II"t'"'" work area best suited to his talents and inclinations. 

makes every effort to see that new employees 

the kind of work that suits them best and interests them most. 

facilities help us here: 12 research and development 

... over 100 plants throughout the country ... more than 
1\/0II"C'IT'I.Ot"'' products-chemicals, plastics, fibers. 

BASIC TO AMERICA'S PROGRESS 

can give you the 

in Allied Chemical." 

N.Y. 

DIVISIONS: 
BARRETT • GENERAL CHEMICAL 

INTERNATIONAL 

NATIONAL ANILINE • NITROGEN 

PLASTICS AND COAL CHEMICALS 

SEMET-SOLVAY e SOLVAY PROCESS 
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Gold lettering - Stamping 

Tooling 

WE BIND 

Medical 

Chemical 

Theses 

Pamphlets 

Textbooks Magazines 

law Reviews 

COVERS - ALBUMS - BANKBOOKS 

Made to your specifications 

ERICKS 
Bl DERY 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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"I've been telling her gin is nothing but an 
abbreviation for gingerale." 
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PhD, MS, BS in EIE 
PhD,· MS in Physics and Mathematics 
-would you rather blaze trails in electronic 

communications theory or consolidate 
territory newly won? 

YOU CAN AI YOUR CAREER IN DIRECTION 

Division of General Dynamics 

••• where a group of outstanding scientists 
and engineers are conducting both theoretical 
and applied studies in many aspects of the 
science of communications 

While our broad concern at Stromberg-Carlson is in the acqui
sition, transmission, processing, storage and display of com
munications data, ancilliary investigations- often seemingly 
remote -are carried on to enhance our basic understanding 
of the communications field. 

TO THE ADVANCED DEGREE CANDIDATE this fre
quently offers the opportunity, upon completion of his studies, 
to continue theoretical investigations initiated in thesis 
preparation. 

TO THE MAN WHO HAS RECENTLY RECEIVED HIS 
BS, it provides varied career choices: to work directly with 
experts on research projects; to participate in advanced devel
opment engineering concerned with the solution of complex 
systems engineering and equipment problems; to undertake 
the design of specific hardware which may involve the first 
practical utilization of new knowledge. 

AT ALL LEVELS, the opportunities for professional growth 
are exceptional, not only through concentration on work in 
advanced areas but through continual contact with able men 
trained in other disciplines. Informal consultation between 
engineers, physicists, mathematicians, psychologists and lin
guists is available on a day to day basis. Further, with scien
tists it is the aim of Stromberg-Carlson's technically-trained 
management to maintain the atmosphere of the academic 
world, encouraging discussion, publication of papers and par
ticipation in technical symposia. 

The list below indicates 
the range of work currently 
in progress. 

fiELDS OF RESEARCH !ENDEAVOR 
Paramagnetic Resonance 
Thin Photoconductor Films 
Ferroelectricity 
Propagation and Coding 
Speech Analysis 
Bandwidth Compression 
Hydro-Acoustic Transducers 
Molecular Electronics 
Defect Solid State Physics 
Parametric Devices 
Tunnel Diode logic 
Scatter Propagation Analysis 
Plasma Physics 

ADVANCED DEVELOPMENT & ENGINEERING 
ICBM Communications 
Electronic Switching 
Nuclear Instrumentation 
High-Speed Digital Data Communications 
Electronics Reconnaissance Systems 
Single Sideband Communications 
Synchronous Data Transmission 
ASW Techniques 
Machine Tool Automation 
Radio Data links 
High Intensity Sound Generators 
Air Acoustics 
Shaped Beam Display Systems 
High-Speed Automatic Missile Check-Out Equipment 
Super-Speed Read-Out and Printing Equipment 
Electro Acoustics & Transducers 
logic Systems 
Sound Systems 
RF Equipment 
Precision Hi-Fi Components 

For further information write to the College Relations Section, 
Engineering Personnel Department. 

A DIVISION OF ~VI\IA I 
1450 North Goodman St., Rochester 3, New York 
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i»otietp ~bortfj .. ~ . 
(Continued frorn page 27) 

and excellent program but also meets men who have 
experience in the field of mechanical engineering. 

Proctor and Gamble has very generously donated $190 
to provide transportation and lodging for one of our 
members who will be a delegate to the National Conven
tion of the A.S.!v1.E. in New York. 

The not unpleasant duty of nominating a candidate for 
"Miss Supersonic" has recently been given to the stu
dent branch by the l\!Iinnesota Section. "Miss Super
sonic" is the queen of the American Federation of En
gineers. 

A The weekend of October 14-15 proved 
~ to be very active for SAS. Friday night, 
~ the fraten1ity conducted religious serv-

ices at the Hillel religious foundation. 
ji, Actives Shel King and Stan Kaplan offi-

ciated. On Saturday night the fraternity 
attended a theatre party at the Edyth Bush Theatre. The 
play, "The Golden Fleecing" proved to be very enjoy
able; sample dialog: 

She: He can't stay in the computer room forever! 
What if he has to go to the bathroom? 

Hero: That's impossible- he's a scientist! 
New pledges of the fraternity are: Kenneth Stein, 

Bob Buchwald, Steve Levie, Chuch Reich, and Bob 
Walensky. Tom Werden is the Pledge Chairman. 

Bob Bell, SAS's athletic chairman, has organized a 
Bowling Team. Gene Katz was the chairman of the 
Hillel Bridge Tournament. The fraternity team placed 
second in team competition. Knowing how to play 
bridge has its advantages: two sororities invited the 
chapter to bridge parties. 

At the November 1st meeting, alumnus Irving Prost 
addressed the fraternity. He discussed autopilots -from 
its engineering conception to the complete project. 

r;v Long ago ancient man practiced the 
~ black art of alchemy in which he at-

(( tempted to transform base metal into 
gold. From these humble beginnings 

~ sprang the science of chemistry. In 
order to promote chemistry as a science 

and a profession, nine chemistry students from the Uni
versity of Wisconsin organized the alpha chapter of the 
Alpha Chi Sigma professional fraternity. Today Alpha 
Chi Sigma boasts a membership of over sixty active 
chapters throughout the country and has initiated over 
12,000 into its sacred bonds. The Beta chapter at Min
nesota was organized in 1904. 

Alpha Chi Sigma is proud of its academic record. More 
than once it has had the highest honor point average on 
campus. Since all of its members are in the field of chem
istry, there is an excellent opportunity to work out to
gether the many problems and assignments that face the 
chemistry and chemical engineering students. 

Biweekly professional meetings include topics from 
technical fields to such far reaching areas as "Big Game 
in Alaska", "Geological Research in Antarctica", and phil-
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osophical discussions. During the winter quarter, the 
fraternity will sponser a series of lectures on chemishy 
for local high school chemistry students. Lectures will 
be given primarily by graduate students from Alpha Chi 
Sigma. 

The social calendar of Alpha Chi Sigma is full and 
varied. Parties range from beatnik to Monte Carlo themes 
and include a spring formal, hayrides, and skating par
ties. Our full trophy case is mute testimony to Alpha 
Chi Sigma's long history of intramural triumphs. Alpha 
Chi Sigma also finds itself well represented in E-Day 
functions. The weekend of the Wisconsin football game 
provided some excitement as fifteen members invaded 
the AXE house in Wisconsin. 

The University of Minnesota Student 
Chapter, American Institute of Indus
trial Engineers, held its first meeting on 
Friday, October 21. Jim Scherer, presi
dent, opened the meeting by introducing 
Mr. Dave Wyland, the guest speaker. 

Mr. Wyland is the Manager of l\1aterials Handling and 
Project Engineering at Pillsbury Mills. He explained 
(with slides) the functions of the industrial engineering 
department at Pillsbury. The meeting ended with an 
informal discussion of industrial engineering. 

On Thursday afternoon, December 1, the Student 
Chapter toured the Saint Paul plant of the Whirlpool 
Seeger Corporation. This company manufactures com
mercial refrigerators and freezers. Most students found 
the quality control procedures used in this plant especi
ally interesting. 

The membership of the AilE is open to any engineer
ing student taking the IE option. Usually three meetings 
and a plant tour are scheduled each quarter. 

Anyone interested in the AilE is invited to visit ME 
180 and learn more about the organization. 

Pi Tau Sigma is a national Honorary 
Mechanical Engineering Fraternity with 
membership open to those students who 
possess leadership potential and have 

~ shown high scholastic ability. The Min
nesota Gamma Chapter is one of 67 ac

tive chapters in the United States. 
The chapter awards a prize of a Mark's Handbook to 

the highest ranking sophomore mechanical engineer each 
year. We also conduct an annual instructor rating survey. 
We also maintain a complete "Membership Roll" dis
played in the main halls of the :Mechanical and Main 
Engineering Buildings. 

The current officers are: Phil Pickman, President; Rob
ert Sundell, Vice President; David Nealy, Corresponding 
Secretary; Gordon Voss, Treasurer; Doug Norman, Re
cording Secretary; and Professor A. 0. Lee, Advisor. 

New members are accepted into the chapter during 
the Fall and Spring Qua1ters each year. The following 
candidates were initiated at the fall banquet at J ax Cafe 
on November 30; David G. Barry, Charles R. Jonason, 

(Continued on page 52) 
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Bringing space down to earth ... this 
laboratory space capsule is designed to measure 
man's physiological and psychological limits and 
test life support systems under simulated space 
flight conditions. Now scientists will be able to 
study, simultaneously, the space flight stresses of 
high altitude, acceleration, heat and isolation. 

Developed and being built by Garrett's AiRe
search divisions for the U.S. Air Force's Wright 
Air Development Division, this ground test space 
capsule is an example of Garrett's research leader
ship in life support and secondary power systems 
for space vehicles for long duration flight at zero 
gravity. Development of these life support systems 
utilizing cryogenic gases and efficient turbine 

OUT OF THE LABORATORY 

drive secondary power systems using s'olar or 
nuclear energy are opening up vast new worlds 
of exploration and career achievement for engi
neers in the space age. 

A world leader in the development and manu
facture of major systems and components for 
aircraft and missiles as well as advanced flight 
vehicles, The Garrett Corporation provides an 
orientation program lasting a period of months 
for the newly graduated engineer, working on 
assignments with experienced engineers in labora· 
tory, preliminary design and development projects. 

Should you be interested in a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE CORPORATION 

?liResearch anufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY·AERO ENGINEERING" A/RESEARCH AVIATION SERVICE" GARRETT SUPPLY" AIR CRUISERS 

IHRESEARCH INDUSTRIAL e GARRETT MANUFACTURING LIMITED e MAR WEDEL e GARRETT INTERNATIONAL. S.A. <>GARRETT (JAPAN) LIMITED 
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What's New ., e~ • 

(Continued frorn jJage 23) 

from one satellite test facility might not be able to oper
ate at another, or data processed at one base could not 
be referenced for processing at a different location. 

To overcome these variations in methods of presenting 
timing information, the Inter-Range Instrumentation 
Group is attempting to settle upon timing signal codes 
and other standards which would be acceptable to all 
missiles and satellite ranges in the United States. 

The radio standards laboratory is cooperating in seek
ing a standardization of time codes. The efforts brought 
about the first experiment in putting a proposed stand
ardized timing code on the air. 

Operation Cryogenics 

A newly developed steel was demonstrated recently 
in a dramatic testing program by U.S. Steel Corporation's 
Fairless Works. This material, a 9% nickel alloy steel, 
provides important technical advantages for broad new 
market areas involving the safe, economical transporta
tion and storage of liquefied gases at temperatures as 
low as -320°F. 

Already, major markets exist for tough, safe and eco
nomical vessels to contain super-cold liquefied gases, and 
others seem certain to follow in the near future. 

Biggest of the present markets involves equipment for 
producing, transporting and storing liquefied oxygen at 
-297°F. The steel industry, for example, uses thousands 
of tons of liquid oxygen daily to increase the efficiency 
of its melting operations, yet the big push to install ton
nage oxygen facilities at basic steelmaking plants has 
only gotten underway within the past five years. 

Similarly, the use of liquid oxygen in the chemical, 
missile and atomic energy fields is growing every day. 

In an internal pressure destruction test at Operation Cryogenicsi a 
9% nickel steel cylindrical vessel filled with liquid nitrogen fina ly 
rips open but does not shatter at -320°F. under a load approxi
mately six times the design stress. Fragments shown are pieces of 
insulating material used to keep the vessel cold. 
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Ductile tear shows the way 9% nickel steel pressure vessels rupture 
as a result of pressurizing to failure at -320°F. This Operation 
Cryogenics test vessel, PC-1, was fabricated of quenched and 
tempered 9% nickel steel. It was not stress relieved after fabrica
tion. 

Other widely used gases with great potential for more 
economical handling in the liquefied form include ethy
lene, at -155°F; methane (natural gas), at -259°F; ar
gon, at -303°F; and nitrogen, at -320°F. 

Underlying the potential steel vessel market in the 
natural gas field, for example, is the fact that billions of 
cubic feet of methane are "flared off" and wasted each 
year at oil and gas fields throughout the world. By lique
fying the gas at -259°F, however, its volume can be 
reduced 600 times. Thus it can be easily transported in 
special tankers for shipment to many areas to help meet 
winter peak demands for natural gas, or where the liquid 
methane may actually be cheaper than coal, fuel oil or 
manufactured gas. 

Because many constructional materials become ex
tremely brittle at super cold temperatures, vessels for 
these liquefied gases must not only be strong, but ductile 
as well. Moreover, the economics of the liquefied gas 
market demand that vessels must be built of a relatively 
low-cost material which is commercially available and 
readily welded. 

One vessel, simulating a type that might be used for 
shipboard transport of liquid methane, was filled with 
liquid nitrogen at -320°F and tested by the repeated 
crashing impact of a 4,340 pound steel wrecking ball 
swung against the side of the vessel from varying heights. 
The kinetic energy of the heaviest impact was slightly 
more than 82,000 foot-pounds. 

The results of the test clearly indicate that economical 
9% nickel steel vessels can withstand impacts far beyond 
any which are likely to occur in service. 

A second vessel, representing a type that could be 
used for land-based storage of liquefied gases, was con
tinuously pumped full of liquid nitrogen at -320°F until 
it burst from the very high internal pressure. This test 
is expected to show that 9% nickel steel pressure vessels 
can withstand a stress at least six times that now used 
in the design of low temperature vessels fabricated from 
this steel. 
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Scientific imagination focuses on ... 

RADAR o •• INFRARED • o • MISSILE SYSTEMS 
••• COMMUNICATIONS & DATA PROCESSING 

••• MICROWAVE ELECTRONICS ••• SOLID STATE 
.... SONAR ••• ELECTRON TUBE TECHNOLOGY 

Positions designed to challenge your scientific 
imagination are offered by Raytheon Company to 

exceptional graduates (Bachelor or advanced degree) 
in EE, ME, physics or mathematics. These assignments 

include research, systems, development, design and 
production of a wide variety of products for 

commercial and military markets. 

Facilities are located in New England, 
California and the South. 

For further information, visit your 
placement director, obtain a copy of 

, ~-· .~=-"Raytheon ... and your Professional 
",and arrange for an on-campus 

interview. Or you may write directly to 
Mr. J. B. Whitla, Manager-College Relations, 
1360 Soldiers Field Road, Brighton 36, Mass. 

Excellence in Electronics 
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A Cuban was describing his coun
try to an American woman: 

"Our most popular sport is bull
fighting," he told her. 

"Isn't it revolting?" she asked. 
"No," smiled the man, "that's the 

second most popular sport." 
~ illo * 

Prof: "A wise man doubts every
thing. Only a fool is positive of every
thing he says." 

ChemE: "Are you sure of that, sir?" 
Prof: "Positive." 

"I don't want any callers this after
noon," said the boss to his secretary. 
"If they say their business is import
ant, just tell them that's what they 
all say." 

That afternoon, his wife called and 
insisted on seeing him. "I am his 
wife," she stressed. 

"That's what they all say," the sec-
retary replied. 

Prof. (to ME): "How do you get 
down off an elephant? 

ME: "I don't know. How?'' 
Prof: "You don't get down off an 

elephant. You get it off a duck." 

* * * 
Army doctor: "Have you any physi

cal defects?" 
Selectee: "Yes sir, no guts." 

ME: "Do you know why the little 
bee buzzes?" 

Prof: "No, why?" 
ME: "You'd buzz too if somebody 

stole your honey and nectar." 

A driver tucked this note under 
the windshield wiper of his automo
bile: ''I've circled this block for 20 
minutes. I'm late for an appointment 
and if I don't park here I'll lose my 
job. 'Forgive us our trespasses'." 

When he came back he found a 
parking ticket and this note: ''I've 
circled this block for 20 years and if 
I don't do this I'll lose my job. 'Lead 
us not into temptation'." 
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A group of civilians was touring a 
battleship when the guide paused be
fore a bronze plate set into the deck 
and said reverently, "And this is where 
our gallant captain fell." 

"Well, no wonder," said the little 
old lady, "I nearly tripped over the 
dain,n thing myself." 

Student Nurse: "Every time I bend 
over to listen to his heart his pulse 
rate goes up alarmingly. vVhat should 
I do?" 

Intern: "Button your collar." 

The job superintendent on the li
brary was quite put out when he dis
covered one of his workmen in the 
barber shop during working hours. 

"What do you mean getting your 
hair cut on company time?" 

"Well, why not. It grew on com
pany time, didn't it?" 

"It certainly didn't all grow on 
company time." 

"Wel!,, I'm not going to have it all 
cut off. 

"Well, I guess I might as well put 
the motion before the house," said the 
strip teaser, as she sashayed out on 
the stage. 

Salesman: "Sir, I have something 
that's guaranteed to make you the life 
of the party, allows you to win friends 
and influence people, helps you forge 
ahead in the business world and in 
general makes life a more pleasant 
and invigorating experience." 

Engineer: 'Til take a quart." 

"So your husband is one of the guns 
of industry?" 

"Yes, he's been fired eight times." 

Dinner guest at an Engineering 
banquet: "Will you pass the nuts, 
Prof?" 

Preoccupied Professor: «I suppose 
so, but I really should flunk most of 
them." 

The one who thinks our jokes are poor 
Would straight-way change his 
views 

Could he compare the jokes we print 
With those we do not use. 

A certain Business Administration 
professor was unpacking some glass
ware he had received from the fac
tory. Seeing that one jar was upside 
down he explained, "How absurd, this 
jar has no mouth." Turing it over he 
was once more astonished, "Why the 
bottom's gone too," he explaimed. 

CE (in bookstore): "How much is 
this paper?" 

Clerk: "Seventy-five cents a ream." 
CE: '1t sure is." 

She doesn't drink 
She doesn't neck 
She doesn't go 
To college yet 

Each morning an inmate of an asy
lum borrowed three long books from 
the library, returning them the same 
afternoon. One day the librarian gave 
him the city telephone directory. 
When he returned with it in the after
noon, the librarian exclaimed, "Don't 
tell me you've finished that big book 
already." "I certainly have," replied 
the inmate. "The plot was lousy, but 
man, what a cast." 

Many girls leave nothing to a man's 
imagination, and everything to his 
self -control. 

ME: "Is she a nice girl?" 
EE: "Moraless." 

Politician: Congratulate me, dear. 
I won the election. 

Wife: Honestly? 
Politician: Why bring that up? 

Then there was the case of the 
young army doctor in the South Pa
cific who had diagnosed the ailment 
of a sergeant, but knowing he could 
do little with his limited facilities 
wired base hospital: "Have a case of 
Beriberi. What shall I do?" 

The message was taken by a young 
technician at the base who wired 
back: "Give it to the engineers. 
They'll drink anything." 
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preferably. m m 

a big FISH in the right-sized STREAM 

We've been told frequently that engineering graduates are attracted to a 
company our size because of an honest and understandable desire to be 
"a big fish in a little pond". Perhaps others prefer to think of the future as 
the challenge of "swimming up-stream". 
\Ve believe that Sikorsky Aircraft is actually the "right-sized stream" for 
young engineers who would enjoy diversified, small-group activities, as 
well as stature opportunities in a field that is not limited nor professionally 
confining. Sikorsky Aircraft is the compauy which pioneered the modern 
helicopter; and our field today is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 
Because of this, we can ofl'er stimulating experiences in an ideal environ
ment. Work associations could include joining an electronic team of twenty 
to thirty associates-or-working with a highly selective group of four or 
five on interesting problems of radiation, inslrumenlalion, auto pilotage, 
automatic slabilizal ion, etc. 

And what of your future~ 

That, of course, involves your own potential for growth. As 
a far-sighted company, we're more than wiJling to help you 
meet the challenge of "going up-stream"! 

For factual and detailed information 
about careers with us, please write to Mr. 
Hichard L. Auten, Personnel Department. 

I 

DIVISION OF UNITED AIRCRAFT CORPORATION 

STRA lfORD, CONNECTICUT 
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Miss December, Sonja Blagen, goes to the Rose Bowl. Sonja is an SlA sophomore who just loves Minnesota 
football. To prove it she dropped into the stadium the other day to practice her cheering for the Washington game. 
From the look of things she1 11 be in good shape for the game. 



~odrtp ~borts .... 
(Continued from page 44) 

William H. Kuretsky, Neil E. Peterson, William F. 
Raleigh, James \i\1. Ramsey, and Kenneth E. Torrance. 
Congratulations! 

The student chapter of the American 
Institute of Chemical Engineers has 
been a little slow in getting copy to the 
Technolog, but this doesn't indicate an 
overall slump. Our first meeting was 
held October 5. Mr. Albert Earle, Di

rector of · Research for Rayette, Inc., was the guest 
speaker. Mr. Earle, a former faculty member of the 
Chemical Engineering Department, spoke on "AIChE
\:Vhat, Why and How?" He emphasized the advantages 
of student membership in professional societies and also 
commented on the professional attitudes of engineers in 
industry. 

On October 25, about 35 members of AIChE toured 
the Great Northern refinery at Pine Bend. Among the 
facilities observed were the control rooms, cooling tow
ers, alkylation unit, and catalytic cracker. Each visitor, 
equipped with a hard hat, was impressed with the great 
concern for safety measures in the refinery operations. 

The November meeting of AIChE, scheduled for No
vember 30, featured Dr. Herbert Kraemer, Director 
of Research for General Mills. His topic was "Statis
tics in Industry." Future plans of the chapter include 
investigation of biochemical engineering as typified by 
malt beverage production. 

A The Society of Graduating Engineers 
~ (SGE) is now well into its second year 

on campus. SGE was begun by a grou:1 
of engineering students who wanted to 

11!1% get away from the run-of-the-mill type 
~ of organization. The stouthearty fel

lows were awed at the amount of time that the typical 
society and fraternity wasted on trivial activities, such 
as drinkjng, chasing co-eds and skipping classes. In 
place of such frivolous activities, they decided to pursue 
more rewarding activities. 

Now having limited capital, which made it impossi
ble to obtain a house \Vhere their meetings could be 
held, they were forced to make use of some public 
establishment-notably, the Big-10. The atmosphe:·e was 
not quite what they had hoped for, but Augies mca·Jt 
fighting the downtown traffic, and also, they were 
evicted after hooting through 18 shows on six ccnsec:n
tive evenings. 

After establishing a meeting hall-from which they 
were evicted only twice, and then it was only after 
they had broken several containers trying to clear the 
table for their discussion-they selected topics and proj
ects for future meetings. Listed among their brilliant 
accomplishments during the past year are the following: 
the first unsuccessful clothing raid in the university's 
history, failing only because the girls, at who~e home 
the society decided to honor, were out with members 
of the society not present at this meeting, an unforseen 
misfortune; the sodety also comprised the first known 
list of ten methods of securing dates; a record of the 
most liquid consumption by any group for a 24-honr 
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period-the society also holds the weekly and monthly 
record in this field; the members also cherish highly 
the scholastic record for last year-the only group on 
campus in which no member rose above an honor 
point ratio of 4.0. 

This year's members hope to carry on the traditions 
and high goals set by last year's members. The presiding 
officers this year are: Gary Lamont, Chief Buyer (this 
includes books, Playboy, Esquire, etc.); George Gamota, 
Administrative :Manager (he not only sees to it that 
every member remembers where his home is after each 
meeting, although he's been known to have a little trou
ble himself, but he also represents the group when the 
Student Activities Bureau, better known as the MKVD, 
decides to investigate the perfectly legitimate activities 
of the society); Tom Clark, Consumer Consumption 
:Manager; Al Holm, psychoanalyst; and Jim Warner, 
roving reporter, and co-author of "How to operate on 
the Hiver Banks and Avoid P & S." 

Anyone wishing to inquire about SGE will find us at 
the Big-10 any evening, especially-during finals, lapping 
up studies. 

What is the Society of Professional 
Engineers? What is their purpose or 
function? What are their powers? These 
and many others are questions that pop 
into the mind of an engineering student 
when he hears someone mention the So

ciety of Professional Engineers. Unless through personal 
contact from family or by friend, the student engineer 
has little or no knowledge of what the Society stands for 
or does. 

The Minnesota Chapter of Professional Engineers has 
decided to do something about this. They are going to 
bring their organization to you, the students. Last year, 
representatives of this organization approached the Tech 
Commission with a plan to organize a student chapter of 
professional engineers here at the University. Their plan 
was discussed and passed by the commission. 

Here is their plan as it is presented to you. First, any
one may join who is enrolled in an approved curriculum 
~f the Institute of Technology and also belongs to a pro
fessional group in the institute such as ASME ASCE 
or AilE. The dues or membership fee will b~ a ver; 
nominal $1.50 per year. For this small amount you will 
receive these benefits. Each member will be sent seven 
copies of the American Engineer (November through 
:Jiviay). You will receive a membership card that will 
entitle you to participate in all local and state MSPE 
functions and you will be informed of such meetings or 
events. You also will be entitled to participate in the 
~viSPE group life insurance program. This point should 
be attractive to students with families who find insur
ance necesary but a financial burden. Through this pro
gram you can get $10,000 worth of life insurance for a 
premium of $40 per year. 

A student's 111.embership would expire upon gradua
tion or disenrollment from his curriculum. It is also as
sumed that the student member would take parts I and 
II of the registration examinations. Then upon passing 
these exams he would become an E1T (Engineer in 
Training) member of the Professional Engineering 
Society. 

MINNESOTA TECHNOLOG 
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Fafnir Ball Bearings help turbojets 
set new performance records 

A recent article in a leading newspaper quoted 
airline executives to the effect that Pratt and 
Whitney Aircraft jet engines are proving to be 
the most reliable ever put into commercial 
planes. 

In designing these jet engines, Pratt & 
Whitney Aircraft looked to The Fafnir Bearing 
Company as a major source for main rotor 
thrust bearings, generally regarded as among 
the critical engine components, and one of the 
most exacting to produce. Each ball bearing is 
custom-built and rigorously tested. Tolerances 
are held to the millionths-of-an-inch. 

P&WA turned to Fafnir because of Fafnir's 
long experience in the design and development 
of aircraft bearings. Fafnir established an air-

craft division thirty years ago, the first in the 
industry, and through it, is keeping pace with 
the revolutionary ch<;mges in aircraft design. 

To help solve this and other ball bearing 
problems, Fafnir maintains the most up-to-date 
facilities for metallurgical research, and bear
ing development and testing. Fafnir may be 
able to help you some day. Worth bearing in 
mind. The Fafnir Bearing Company, New 
Britain, Connecticut. 

I 
BALL BEARINGS 
Most Complete Line in America 

POST ELECTION PSALM 
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The Government is my shepherd 

Therefore, I don't have to work. 

It alloweth me to lie down on the job, 

It leadeth me beside still factories, 

It destroyeth my initiative, 

It leadeth me in the path of a parasite for political sake. 

Yea, though I walk thru the valley of debt 

I will fear no evil, for the Government is with me. 

It prepareth an economic utopia for me by appropriating 

The earnings of my grandchildren. 

It £lleth my head with false security, 
r-.1y misery nmneth over. 

Surely; the Government should care for me all the days of my life 
And let me dwell in a fool's paradise forever. 

MINNEAPOLIS 

BLUE PRINTING CO .. 

612 Third Avenue South 

Minneapolis, Minn~ 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

ANSWERS TO NOV .. 
BRAIN TEASERS 

1. 15 mph 

2. 6 cuts 

3. 40ft. 

4. A 3 K 7 Q 4 J 6 10 2 9 5 8 

5. 1 lb., 3 lbs., 9 lbs., & 27 lbs. 

6. 21c 

7. 15c- 2-25c, 10c, 4-5c & 5-1c 
19c- 50c, 25c, lOc, 5c, &4-1c 

NOVEMBER WINNERS 
1st yr. - Miss Shelby Hackert ... 
2nd yr. - John Winters 
3rd yr. - Bob Goodwin ................. . 
4th yr.- Richard Hager .. . 
5th yr - John Malekowsky 

$2.00 
2 00 
2.00 
7.00 
2.00 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first I.T. 
student who submits the correct solutions to all of 
that lllonth's Brain Teasers, the 1 dollar prizes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
ness of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file num
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 
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r the man 
who likes to make 

his own 

career decisions 

The Allis-Chalmers Graduate Training Course 
is based on freedom of opportunity. You will 
have up to two years of practical training to 
find the right spot for yourself. At the same 
time, you enjoy a steady income. you can ac
cept a permanent position at any time- when
ever you can show you are ready. 

You help plan your own program, working 
with experienced engineers, many of them grad
uates of the program. Your choice of fields is 
as broad as industry itself- for Allis-Chalmers 
supplies equipment serving numerous growth 
industries. 

A unique aspect of the course is its flexibility. 
You may start out with a specific field in mind, 
then discover that your interests and talents lie 
in another direction. You have the freedom to 
change your plans at any time while on the 
course. 
Types of iobs: Research • Design • Development • Manufac~ 
turing " Application " Sales " Service. 

Dndustries: Agriculture • Cement • Chemical • Construction • 
Electric Power • Nuclear Power • Paper • Petroleum " Steel. 

!Equipment: Steam Turbines • Hydraulic Turbines • Switchgear 
• Transformers " Electronics " Reactors • Kilns " Crushers • 
Tractors • Earth Movers • Motors " Control • Pumps • Engines: 
Diesel, Gas. 

Freedom of Opportunity opens the doors to chal. 
lenging and interesting careers. Among them is 
our Nuclear Power Division, with an engineering 
staff in Washington, D. C., a new research and 
development center in Greendale, vVis., and an 
important research effort at Princeton University 
involving power from the hydrogen atom. For de
tails on the opportunities available, write to Allis
Chalmers, Graduate Training Section, Milwaukee 
1, Wisconsin. 

A·1192 
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I 
l. An F.B.I. agent had 9 silver dollars, eight of which 
were genuine, the other being counterfeit. He knew that 
the counterfeit coin was lighter than the genuine ones. 
Using a simple balance, how could he find the counter
feit coin? 

2. Make a large square and divide it into 49 smaller 
squares. Then using each of the numbers from 1 to 49 
inclusive only once arrange them in the square so that 
when the horizontal, vertical, and the corner to corner 
diagonal rows are added they all total the same number. 

3. Rich Mr. Vandeford buys a bottle of very old French 
brandy in a liquor store. The price is $45.00. When the 
store owner hands him the wrapped bottle, he asks Mr. 
Vandeford to do him a favor. He would like to have the 
old bottle back to put on display in his window, and he 
would be willing to pay for the empty bottle. "How 
much." asks Mr. Vandeford. ''Well," the store owner 
answers, "the full bottle costs $45.00 and the brandy 
costs $40.00 more than the empty bottle. Therefore, the 
empty bottle is ... ""Five dollars," interrupts Nlr. Vande
ford, who, having made a lot of money, thinks he knows 
his figures better than anyone else. "Sorry, sir, but you 
can't figure," says the liquor dealer and he was right. 
Why? 

edited by DONALD D. SCHAEFER, M.E. '64 

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 
smallest number of tires that he must take (including the 
four tires that are on the car) in order to make the trip? 
Explain. 

5. If 6 cats eat 6 rats in 6 minutes, how many cats will 
it take to eat 100 rats in 100 minutes at the same rate? 

6. A column of troops one mile long is moving along a 
road at a uniform pace. A runner is sent from the head of 
the column, delivers a message at the rear of the column 
and returns. He also moves at a uniform pace and ar
rives back at the head of the column when it has covered 
its own length. How far does the runner go? 

7. What is the smallest number in which the digits are 
reversed when 2 is added to its double? 

8. 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 just once and each 
ends up with $24.00. With how much did each one start? 

Win $5.00 by solving the Brain Teasers, see details on 
page 54. December contest closes January 6. 

ishing You 

ES 
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If your sights are set on astro .. electronics--

-y u'll find 
Outer space presents vast new 
challenges to the engineer-espe
cially in electronics. And photog
raphy becomes one of his valuable 
tools. Orbiting satellites send mes
sages to be recorded from the 
oscilloscope tube. X-rays and film 
allow him to check the internal 
integrity of sealed components. 
Even intricate circuits can be 
printed and miniaturized by photo
graphic methods. 

There's hardly a field on which 
you can set your sights where photog-

h t ra h at 
raphy does not play a part in 
improving the product, simplifying 
work and routine. It saves time and 
costs in research, on the production 
line, in quality control, in the engi
neering and sales departments, in 
the office. 

So in whatever you plan to do, 
take full advantage of all the ways 
photography can help. 

CAREERS WITH KODAK: 

With photography and photo
graphic processes becoming increas-

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

rk 

Photo from screen of RCA's 
TV I rnagery Simulator. 
This device permits elec
tronics to enhance photo
graphs to aid interpreters. 
lt w<:lS used in the design 
of TIROS I, developed f(Jr 

the National Aeronautics 
and Space Administration 
by RCA, to simulate photo
graphs which could be 
obtained from ~00 miles 
in space. 

ith you 
ingly important in the business and 
industry of tomorrow, there are new 
and challenging opportunities at 
Kodak in research, engineering, 
electronics, design, sales, and pro
duction. 

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. 



Several surveys indicate that salary is 
not the primary contributor to job 
satisfaction. Nevertheless, salary con
siderations will certainly play a big 
part in your evaluation of career op
portunities. Perhaps an insight into the 
salary policies of a large employer of 
engineers like General Electric will 
help you focus your personal salary 
objectives. 

Salary-a most individual and per
sonal aspect of your job-is difficult to 
discuss in general terms. While recog
nizing this, Mr. Case has tried answering 
as directly as possible some of your 
questions concerning salary: 

Q Mr. Case, what starting salary does 
your company pay graduate engineers? 

A Well, you know as well as I that 
graduates' starting salaries are greatly 
influenced by the current demand for 
engineering talent. This demand es
tablishes a range of "going rates" for 
engineering graduates which is no doubt 
widely known on your campus. Be
cause General Electric seeks outstand
ing men, G-E starting salaries for these 
candidates lie in the upper part of the 
range of "going rates." And within 
General Electric's range of starting sal
aries, each candidate's ability and 
potential are carefully evaluated to de
termine his individual starting salary. 

Q How do you go about evaluating 
my ability and potential value to your 
company? 

A We evaluate each individual in the 
light of information available to us: 
type of degree; demonstrated scholar
ship; extra-curricular contributions; work 
experience; and personal qualities as 
appraised by interviewers and faculty 
members. These considerations deter
mine where within G.E.'s current sal
ary range the engineer's starting salary 
will be established. 

One of a series 

Interview with 
General Electric's Byron A. Case 
Manager ......... Employee Compensation Service 

r I r 

t r I 

Q When could I expect my first salary 
increase from General Electric and how 
much would it be? 

A Whether a man is recruited for a 
specific job or for one of the principal 
training programs for engineers-the 
Engineering and Science Program, the 
Manufacturing Training Program, or 
the Technical Marketing Program-his 
individual performance and salary are 
reviewed at least once a year. 

For engineers one year out of col
lege, our recent experience indicates a 
first-year salary increase between 6 and 
15 percent. This percentage spread re
flects the individual's job performance 
and his demonstrated capacity to do 
more difficult work. So you see, salary 
adjustments reflect individual perform
ance even at the earliest stages of 
professional development. And this 
emphasis on performance increases 
as experience and general competence 
increase. 

Q How much can I expect to be making 
after five years with General Electric? 

A As I just mentioned, ability has a 
sharply increasing influence on your 
salary, so you have a great deal of per
sonal control over the answer to your 
question. 

It may be helpful to look at the cur
rent salaries of all General Electric 
technical-college graduates who re
ceived their bachelor's degrees in 1954 
(and now have five years' experience). 
Their current median salary, reflect
ing both merit and economic changes, 
is about 70 percent above the 1954 
median starting rate. Current salaries 
for outstanding engineers from this 

I tri 

class are more than double the 1954 
median starting rates and, in some 
cases, are three or four times as great. 

Q What kinds of benefit programs 
does your company offer1 Mr. Case? 

A Since I must be brief, I shall merely 
outline the many General Electric em
ployee benefit programs. These include 
a liberal pension plan, insurance plans, 
an emergency aid plan, employee dis
counts, and educational assistance pro
grams. 

The General Electric Insurance Plan 
has been widely hailed as a "pace 
setter" in American industry. In addi
tion to helping employees and their 
families meet ordinary medical expen
ses, the Plan also affords protection 
against the expenses of "catastrophic" 
accidents and illnesses which can wipe 
out personal savings and put a family 
deeply in debt. Additional coverages in
clude life insurance, accidental death 
insurance, and maternity benefits. 

Our newest plan is the Savings and 
Security Program which permits em
ployees to invest up to six percent of 
their earnings in U.S. Savings Bonds 
or in combinations of Bonds and Gen
eral Electric stock. These savings are 
supplemented by a Company Propor
tionate Payment equal to 50 percent 
of the employee's investment, subject 
to a prescribed holding period. 

If you would like a, reprint of an 
informative article entitled, "How 
to Evaluate Job Offers" by Dr. L. 
E. Saline, write to Section 959-14, 
General Electric Co., Schenectady 
5, New York. 

Progress Is Ovr Mosf lmporle1nf Protlvcf 
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This mark 
tells you 
a product 
is made of 
modern, 
dependable 
Steel. 

Whether it jumps to make a discovery that's out of this 
world, or sits down quietly to spend a century or two on 
atomic research, steel is the only material that has the 
strength and vigor to keep up with the reach of modern 
man's mind. 

New Stainless Steels developed by United States Steel 
withstand the vibration and friction of unearthly speeds. 
New USS Steel Forgings shape atomic reactors and nuclear 
power systems. Look around. You'll see steel in so many 
places-building strength. And steel depends on men like 
you. For information about the many career opportunities 
at U.S. Steel, including financial analysis or sales, send 
the coupon. uss is a registered trademark 

United States Steel 

United States Steel Corporation 

Personnel Division 

Room 6085A, 525 William Penn Place 

Pittsburgh 30, Pennsylvania 

Please send me career information about U.S. Steel. 

Name _________________________________________ __ 

School-------------------------------------

Address ____________________________ _ 

City __________ Zune __ state, ________ _ 
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INDIVIDUALS. Chemistry seems to draw a particular kind of 
person. Whether he's a scientist or a salesman, an engineer 
or a marketing man, when he chooses the chemical industry 
for his career he singles himself out as an individual. This is 
the kind of person who makes up the Dow organization. At 
Dow, teamwork has its place, but it is recognized, too, that 
most great ideas are born in the mind of an individual as he 
thinks about the problem. 

!DEALS. People may occasionally speak disparagingly of 
someone as "a dreamer and an idealist." But these are 
exactly the qualities of all the men who seek to make some
thing great out of something commonplace. When Herbert 
H. Dow turned an insignificant brine well into a vast chem
ical empire, he established the Dow philosophy that "every-

thing must be good for something, and we will make it 
work." The rest remained for one other factor. 

IDEAS. There are few places in the world that allow more 
room for ideas than a chemical company. In the first place, 
new chemicals, most of them never before existent at all, 
are made at an astounding rate. If the chemical is made for 
a specific job, then at least one application is known for it. 
But many others are the result of pure research or are 
by-products. These require ideas to put them to work, or to 
convert them, or to use them for undreamed-of applications. 
At Dow, sound ideas are tantamount to action. 

To learn more about the Dow opportunity, visit, or write to 
the Technical Employment Manager at one of the locations 
listed below. 

California-Pittsburg, Seal Beach • Colorado-Rocky Flats " Illinois-The Dow Metal Products Company, Madison • louisiana-Plaquemine 
Massachusetts-Eastern Research Laboratory, Framingham • Ohio- The Dobeckmun Company; Dow Industrial Service, Cleveland 
Oklahoma-Dowell Division, Tulsa • Texas-Freeport • Virginia- Williamsburg • Canada-Sarnia, Ontario 

THE DOW CHEMICAL COMPANY ® MIDLAND, MICHIGAN 
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THANK-S, MONSIEUR CORIOLIS, BUT E PLAY IT STRAIGHT! 
Your theory is a little complicated for us. Rather than work in rotating coordinates and 
compensate for your famous acceleration, we avoid the problem. Our guidance system plat
forms are stabilized in inertial space instead of rotating Earth space. The result is simpler 
guidance system computations for missiles like Titan. If you would like to be trained 
to work in this challenging atmosphere, please contact your college placement office, or 
write to Mr. R. E. Allen, Director of Scientific and Professional Employment, 7929 S. 
Howell, Milwaukee 1, Wisconsin. 

AC SPARK PLUG ~THE ELECTRONICS DIVISION Of GENERAL MOTORS 
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Images of modern architecture. 

THE BUG STRIKES BACK by Vernon A. Born 

On guard, Detroit, the little car is here. 

JOB HUNTING THE EASY WAY by Robert Kaster 

Placement Service at the University of Minnesota. 
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THE COVER. From the time when man put his first lean-fo up 
against some cragged rock, to the majestic temples of ancient 
Greece, and finally to the towering skyscrapers of our modern 
cities, buildings have been of immense importance in the life of 
man. Certainly, they will always be. Ron Morin transcends time 
in our January cover and gives us a telescoped view of buildings, 
past, present and future. 

Published monthly October through May. Entered as second-class matter April 9, 1925, at the 
post office at Minneapolis, Minnesota, under the act of March 3, 1879. Office: 2 Mechanical En
gineering Building, University of Minnesota. Telephone: FE 2-8158, Extension 514 or 6435. Sub
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lisher's representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, and 737 
North Michigan Avenue, Chicago. Member of the Engineering College Magazine Association, 
Chairman, Charles Wales, Wayne State University, Detroit, Michigan. 
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UNDERSTAND ..• 

by identifying the magnitude 
of surge, duration and wave 
shape of lightning. Recently 
installed devices on Wiscon
sin Electric Power Company 
System help do this. 

UNDERSTAND 

CONTROL 

T PROTECT ELECTRIC 
SYSTE ER 
E GINEE S MUST, • •• 

DETECT •.• 

by improving the means of 
discovering electrical faults 
caused by lightning, through 
better carrier current (black 
diagram) and microwave re
laying. 

CONTROL ..• 

by providing better analysis 
of electrical faults caused by 
lightning. Power engineers 
are working to improve fault 
interruption and prevention 
devices. 

LIGHTNING is one of the oldest known electrical phenomena, yet it is one of the least 

understood. In the rapidly growing power network of Wisconsin Electric Power Com

pany, engineers are constantly working to provide better system operation through im

proved methods of lightning protection and faster interruption of lightning caused faults. 

This is just one of many challenging possibilities in electrical engineering at Wisconsin 

Electric Power Company. Openings in other fields of engineering, too, offer bright fu

tures in electric power. Ask our representatives. 

ISCONSIN ELECTRIC PO 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. 
MILWAUKEE, WIS. APPLETON, WIS. 

ER COMPANY 

Wisconsin Natural Gas Co. 
RACINE, WIS. 
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Things 

we know about 

tomorrow: 

JANUARY, 1961 

Television tape may help save your child's life 
Westinghouse scientists and engineers have put together an unusual 
assortment of machines with which doctors hope to write a bright 
new chapter in the history of man's fight against childhood diseases. 
The machines are: A fluoroscope which uses lower radiation 
intensities ... to lower the exposure of the human body. A new 
light amplifying system which makes the image from the fluoroscope 
50,000 times brighter. And a TV camera which picks up the image as 
a moving picture and records it on video tape. This can be played 
back again and again until the trouble is diagnosed, or put on 
television cables and shown to specialists half a world away. 
Physicians hope that this machine will help them diagnose diseases 
and injuries more quickly and accurately than ever before. 
For more information about your future with Westinghouse, write 
L. H. Noggle, Westinghouse Educational Department, 
Pittsburgh 21, Pa. You can be sure ... if it's 

e inghouse 
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I I -have you heard 
the news from Bethlehem Steel? 

Have you heard about our new, multi-million-dollar re

search laboratories? There we'll develop new and improved 

metallurgical processes, and new products, to keep Bethle

hem in the forefront of steel technology. 

Have you heard about our Sparrows Point expansion? 

Already the nation's largest steelmaking plant, this huge 

operation near Baltimore is being expanded to even larger 

capacity. 

Have you heard about the H-Iron process? Our new 

pilot plant at Los Angeles was designed to test the feasi

bility of large-scale production of steel by direct reduction. 

These are but a few of the highlights. In a hundred 

for Strength 

•.• Economy 

•.. Versatility 

ways the men of Bethlehem Steel are contributing to the 

advancement of metallurgy. 

Bethlehem needs engineers ... mechanical, 

electrical, chemical, industrial, civil, 

mining, ceramic, architectural, and others. 

We suggest that you discuss Bethlehem with your 

Placement Officer. And be sure to pick up a 

copy of our booklet, ''Careers with Bethlehem 

Steel and the Loop Course." 

BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 

LE E L 
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Editorials 

Architech.Jre1 s Failure 
"So why not at once destroy undesirable things ... make an 

end of them?" 
Frank Lloyd Wright asked this question with specific reference 

to the bric-a-bac which cluttered up most Victorian homes. But 
he might well have been spealdng for the whole movement in 
modern architecture, which, if it did not literally wish to tear 
apart old buildings, saw little to recommend their styles to modern 
architects, little to make the twentieth century preserve the modes 
of the past. 

The controvery which rebels such as Wright stimulated over 
fifty years ago, seems to have died down. Most of the schools of 
architecture have virtually discarded traditional styles, and even 
the general public no longer winces at the sight of a house by 
Frank Lloyd Wright or a structure like the United Nations 
Building. 

Yet a large proportion of actual building today is still painfully 
imitative. Even the low, ranch-style houses which fill our suburbs, 
detached from its original surroundings, are a compromise between 
traditional design and a modern style which has itself become 

Meanwhile, Back on the Campus 
As the sad gridiron warriors of Minnesota trudge home to ponder 

over their 17-7 trimming at the hands of Washington, another 
group of Minnesotans are returning home to a barrage of criticism 
which hardly seems ponderable. 

This group is the University's board of regents, and, so far, the 
entire volley has been fired by one man - Dean Athelstan Spilhaus 
of the Institute of Technology. 

One must admire Dean Spilhaus' acute timing in his most recent 
blast at the inequalities and diversions in modern mass education. 
As a man obviously dedicated to the ideal of educational institu
tions existing only to educate students, and for no other reason, 
Dean Spilhaus has been amazingly effective in dramatizing his 
beliefs. Less than a year ago Dean Spilhaus' witty "typewriting 
and tap-dancing" criticism of American education in general com
manded much more newspaper space than the old punching bag 
question of educational frills seemed to deserve. 

Now, hot on the heels of the touchy Minnesota faculty senate's 
resolution sending the Gophers Pasadena bound while grumbling 
that they didn't like it, Dean Spilhaus has struck a cord of dramatic 
import that must be appreciated even in the stagy world of 
Scott Hall. 

In Dean Spilhaus' recent chiding of the regents who followed 
the Gopher football team to Pasadena, he has quite simply told 
his bosses that he doesn't like the way they operate. "There is 

World Trade and the United States 
In today's world of tensions, the most significant problem facing 

the American people, next to maintaining world peace, is learning 
to compete economically with foreign nations. If this challenge is 
not met, the United States faces the prospect of rising unemploy
ment, lowered standard of living and reduced capacity for defeat
ing the communist's threat. 

The absence of protective barriers forces a nation to produce 
those goods that can compete successfully with foreign goods any 
where on the face of the earth. Other goods can be procured more 
economically by purchasing them with the proceeds from exports. 

Trade barriers tend to preserve inefficient industries of which 
there are many in the United States. Moreover, such barriers lower 
the people's level of living because of the added cost of domestic 
production. 

Some people say that every added increment of imports causes 
a proportional increase in unemployment. The falsity of this 
statement is apparent. With the increased amount of imports goes 
an added amount of exports which are purchased by our im
porters, thus, increasing the amount of productivity of each indi
vidual country. 

Of course, certain companies in each nation will cease to exist 
because of foreign competition; hut, on the other hand, other in
dustries will flourish due to this increase of trade. However, there 
will be a flow of equipment and personnel from one industry to 
another. 

According to some statements, the "unfair" competition of cheap 
foreign labor will decrease the wages of the American worker. 
This statement is obviously untrue. The American wage is not high 
because of protective barriers, but because of our amazing produc
tive skills, techniques, and machines. 

Others say that trade barriers should be high enough so that 

a cliche. 
In effect, the modern of the early part of this century has become 

the traditional of today. We are at the end of the trail opened by 
Wright and the rebels, and it's time a new frontier was blazed. 

Why has the architecture of today become so sterile and impo
tent. It is not for tl1e same reason that Victorian architecture 
became the haunting, grotesque thing tl1at it did. Then it was 
primarily a lack of honesty; a grand lie which disguised the true 
building behind uselessly monumental masonry or weighty false 
cornices. The sham outer shell often showed daring and soul
searching planning, but the architect added facades that lied. 

Today the architect is honest, but little else. The battle cry of 
"form follows function" has lead the modern builders to the obvi
ously finite end of function. Today architecture lacks the fresh 
spirit and brave originality which should be demanded of it. 
Clearly, it is not simply and solely architecture's failure, but 
ratl1er man's failure. As men think, so they build and there has 
been precious little fresh spirit and brave originality in the troubled 
world of the mid-twentieth century. 

something wrong with education," said Dean Spilhaus, "when eight 
members of the board of regents can spend five days to see the 
Rose Bowl game and can't spend five minutes looking at one of 
our laboratories." 

Dean Spilhaus' courage of conviction could have no stiffer test, 
and one cannot but admire his precise and powerful creation of an 
issue which is anything but to his best personal interests. 

It's hard to isolate the real basis for the argument. Both the 
regents and Dean Spilhaus agree on the basic issue - that the 
University should rule football and not be ruled by football. 
There's not much disagreement on this basic point. Rather the 
conflict is focused on the integrity of the regents in tl1eir outward 
expression of this belief. Dean Spilhaus apparently finds it lacking 
in sound moral judgment. 

While respecting Dean Spilhaus' worthy objectives in drama
tizing this somewhat incongruous scene, it is difficult to accept it. 
The ends of any ideal seldom justifies the means, no matter how 
noble those ends may be. Jumping on the regents, because of 
their choice of what must be called recreation, is not going to 
advance the cause of education. It might, in the end, actually 
harm it. Assuming that the board of regents was composed of men 
lacking in dedication, honesty, integrity and interest in education 
(which is clearly not the case) they certainly are not going to 
acquire these virtues by public scolding. 

they equalize the cost of production at home and abroad. This, of 
course, would destroy any form of international trade, thus ham
pering the increase of productivity of each individual country. 

Most Americans argue that barriers should protect industries 
which are vital to national defense because the more dependent 
a nation is on imports, the less likely is the probability that it will 
survive in a war. However, this argument of "key defense indus
tries" is easily abused at our nation's capital. Furthermore, the 
barriers injure and annoy our allies abroad by denying them access 
to our markets. This, of course, is not the best way to influence 
foreign governments. 

At the present time, our monetary exports exceed our monetary 
imports, and the difference is steadily increasing in favor of the 
foreign nations. The current flow of gold crisis is a definite result 
of this phenomena. The United States must balance this trade in 
order to remain on the face of the globe. 

Certain avenues are available to reduce the parasitic barriers. A 
sudden removal however, would cause a painful period of read
justment. Many investors would lose a great deal of capital, and 
many workers would be unemployed for a period of time. 

A gradual removal, on the other hand, is more effective. Under 
this policy, affected industries and personnel would have time to 
adjust to the situation; some firms adding new lines, some deleting 
certain items from production, and others merging. Personnel 
would migrate to other occupations. 

The United States today faces the problem of dominance of 
producers' and unions' interest in determining government policy. 
Therefore, each American must question governmental economic 
policy that is designed to protect certain industries and unions. 
This action is a must if America is to remain a nation of the peo
ple, by the people, and for the people. 
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The Kaufman house, called "Falling Water", and located 
at Bear Run, Pennsylvania, is probably Frank Lloyd 
Wright's most famous residence design. Built in 1935 
and using cantilevered reinforced concrete in a most 
daring and imaginative way, Wright, with this home and 
others like it, set the pace for the modern movement. 
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edited by ALPHA RHO CHI 

he field of architecture today is as wide as the world itself. Whether you 
call it modern architecture, contemporary architecture, or the international 
style, the architecture of 1961 reflects the work of many architects in many 

lands. It would be impossible to cover all of the trends in current architecture 
within a single article ... or even within a single book. The following build
ings are representative of some of the most highly influential architects of our 
century and perhaps reveal a significant trend for the future. Their designs 
stem from differing philosophies in many cases, but all of them truly belong 
to our own era. 



The Ronchamp Chapel in France, designed by Le Cor
busier, was built in 1955. The sculptural forms and spaces 
are the outstanding features of this building. The roof 
and walls are separated by a strip of glass admitting light 
in a dramatic way. Deep reds and purples are used in the 
interior to enhance this effect. 

Lever House in New York City represents the design 
philosophy of the largest architectural firm in America, 
Skidmore, Owings, and Merrill. The glass tower floats 
three stories over New York's Park Avenue, with the 
second story raised on columns surrounding a pleasant 
court. It was constructed in 1952. 

McGregor Memorial at Wayne University in 
Michigan, reveals the efforts of Minoru Yamasaki. 
setting, with the adjacent pool and garden, this is 
the finest and most elegant modern buildings. 
1958, the two story central hall is lighted by a 
skylight, giving it a delightful airyness. 

I 



The Central Lutheran Church in Portland, Oregon, was constru 
in 1951. Pietro Belluschi, widely known for his churches, uses 
warmth of wood textures to create a sincere and intimate 
within his structures. This church tower, made of rough timbers 
on plain brick walls, is in keeping with traditional architecture. 



This dormitory unit in the Graduate Center at Harvard University, was designed by Walter Gropius. As part 
of a modern college campus community of a series of buildings grouped around open spaces, this crisp build
ing reflects the design philosophy of Gropius. Built in 1950, it has become a model for campus construction 
across the nation. 

The Philip Johnson residence 
at New Canaan, Connecticut, 
was designed by Philip John
son himself and constructed 
in 1949. This controversial 
house, with its living area en
tirely enclosed by glass and its 
sleeping quarters enclosed by 
brick, takes advantage of 
the beautiful countryside sur
rounding it. The living areas 
are divided by free-standing 
partitions. 



These apartments on the Lake Shore Drive in Chicago, 
Illinois, were built in 1951. Chicago's most distinctive 
apartments enjoy a magnificent view of Lake Michigan. 
Ludwig Mies van der Rohe designed the exterior walls 
entirely of glass ... the protruding steel beams serve as 
window mullions and underline the rectelinear qualities 
of the structure. 





P~ul Farbanish (B.S. E. E., lehigh '58) is a development en .. 
gmeer with design responsibilities for IBM's new solid state 
1401 computer system. 

HE'S MAPPING NEW WAYS TO B T 
TRAFFIC JAMS IN LOGICAL SYSTEMS 
A computer system must be versatile. The IBM 1401 sys· 
tern, 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 analyzes the loads placed on the system by 
different applications. One of his assignments is to design 
new and alternate ways for data to move from unit to unit 
with the greatest speed and reliability. 

Like many an engineer at IBM, his responsibility ranges 
over a wide technical field. To do his job he has become 
familiar with many challenging areas of electronics. Within 
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 
h~ 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. Or you may write, 
outlining your background and interests, to: 

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

® 

You naturally nave a better' chance to grow with a growth company. 



After years of suffering in silence the 

little car defends its right to the road. 

ave you ever wondered why people buy those ugly 
little monsters? I have, and I own one. Prestige, 
power symbolism, and luxury are not among the rea

sons usually given. Good gas mileage, low depreciation, 
easy handling, and parking are frequently mentioned. But 
the one factor that has probably sold most of these cars 
is that they're so much fun to drive. 

This seems a little strange, at first. After all, how many 
people drive for fun anymore? Most of the so-called 
pleasure driving we do nowadays is simply the ordeal 
of getting from here to there in the least possible time. 
So what is the difference between a VW and anything 
else that will make this more tolerable or even pleasur
able? (The car does have some disadvantages, which I'll 
gloss over later.) To answer this, all we have to do is 
figure out what makes driving an American pleasure car 
drudgery instead of fun. You will probably take issue 
with this statement if you have never driven anything 
else. 

In highway driving the differences are minimized. On 
a straight road, with no wind, light traffic, and good fit
ting seats, just about any car in good condition will give 
acceptable performance. Most miles are not driven under 
such ideal conditions, though. It's the miles driven 
through city traffic to and from work, school, store, 
church, in-law's, friends, beach, and picnic spot, that add 
up to a majority of the average driver's ten-thousand 
miles per year. 

features 
A superficial look would show that Detroit has made 

valiant efforts to make this hack driving as painless as 
possible. In 1940 General Motors introduced "Hydra
matic" transmission on the Oldsmobile. By 1949-50 some 
form of semi-automatic transmission became available, 
at extra cost, on the low-price three. This was a good 
thing, because even a Sunday driver could now manage 
a smooth start. But your $175 buys a little more than free
dom from most gear shifting. Additional features are, 
(not necessarily in order of preference) loss of most en
gine-compression braking, a slightly souped-up engine to 
take care of transmission losses, surprise shifts, poor con
trol of movement when parking, ten to fifteen percent 
higher gas consumption, and a marvelously intricate and 
delicately wrought mechanism with whose mysteries 
few mechanics are conversant. Evidently most people 
prefer this to the fatiguing job of operating clutch and 
gear shift. They never really had much choice. A very 
good argument for the automatic can be based on the 
effort required to shift gears in a high powered car. 
Women, especially, find it very difficult to operate to
day's dream cars without power assistance. 

Power steering followed such "improvements" as low
pressure doughnut tires; heavier engines; and smaller 
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wheels. It, too, has become a necessity on some cars be
cause muscles and mechanical multipliers can no longer 
supply enough torque or power fast enough for safety. 
High steering-wheel torque is needed for parking, but 
at highway speeds power steering tends to numb the 
driver's "control-sense". This is the feeling of complete 
lack of control over the machine. It is information that 
normally comes to the driver from his eyes, ears, hands, 
feet, and the seat of his pants. That light, floating, de
tached feeling at 70 miles per hour means you don't 
have it. 

Power brakes were developed for the same reasons as 
power steering. Muscles were not dependable enough. 

Is this progress; to pile error on error? The power 
assists start another loop in the spiral of squishier tires, 
higher steering ratios; heavier loads, more brake power; 
bigger engines, heavier transmissions. 

modern makeup 
The new era was ushered in with such additional auto

matic goodies as power windows, power seats, station 
finding radios, air conditioning, electric-eye headlight 
dimmers, levelizing suspensions, and now automatic 
speed control. My only argument here is that if you want 
a living-room on wheels, why compromise, buy a house
trailer. 

And what about size and weight? A person of average 
configuration weighs about 160 pounds and is about 5 
feet 8 inches tall. Females run somewhat smaller. A low
priced car weighs 3200-3500 pounds and is about 17 feet 
long by 6% feet wide. To say that this is efficient trans
portation is a little far-fetched. Even assuming it is effici
ent, for what earthly reason does it have to take up so 
much space? The seats are 5 feet wide, but the center 
11/z feet have practically no springing, and the hump in 
the middle of the front floor makes even a short ride un
comfortable for an adult. Seating a child in this spot 
makes him exceedingly vulnerable to a skull fracture in 
the event of a sudden stop. Detroit's argument is that the 
public wants lower, longer, heavier, broader, more 
powerful, more automatic, more gadgeted cars every 
year. They say if you want economy, buy one of the 
stripped sixes. But then you're stuck with a set of condi
tions which power assists are supposed to correct. 

comparison 
So what does the preceding tirade have to do with a 

Volkswagen. This. The VW is mostly what an American 
car is not. It has no power steering, power brakes or 
power eating transmission. They aren't even "optional at 
slight additional cost", and they aren't necessary. It has a 
clutch, fast, precise steering, a smooth four-speed trans
mission, and excellent brakes. 

Some of you may remember, back in the heyday of 
synchromesh, how proud you were when you showed 
your girl how smoothly and swiftly you could "go 
through the gears". It took a certain amount of skill and 
coordination. You felt as though you had accomplished 
something. You also fulfilled a certain need, because if 

(Contin'ued on page 26) 
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Placement Service offers easiest and 

best procedure for I .. T .. job scouting. 

he service rendered to the student of the Institute of 
Technology by the LT. Placement Service can be most 
aptly described as "priceless." In years past many 

graduating students have been faced with the task of 
'·pavement pounding" in search of employment. Today, 
this form of exercise is rarely, if ever, experienced. In
stead, companies from industry interested in hiring 
engineers are quite anxious to come to Minnesota, right 
here on campus, to interview eligible persons. 

By holding interviews on a particular campus, . a 
company profits in many ways. Perhaps the most out
standing advantage is companies can selectively send 
interviewers to universities which, in their opinion, 
educate students to a degree which best satisfies them. 
In the majority of cases, a student will interview several 
companies he is interested in. Generally, the student 
accepts an offer by a company before the day of gradua
tion. From the standpoint of the student, this arrange
ment is welcome. No time need be lost after graduation 
in the search for employment. Serving as the coordinator 
between company and student, the Placement Service 
acts as a guide for each interview. 

organization 

Under direction from the Office of the Associate Dean 
of the Institute of Technology, headed by Professor 
Frank Verbrugge, the operations of the Placement 
Service are a vital part of the Institute of Technology. 
Set up with one purpose in mind, the Placement Service 
provides an opportunity for contacts between visiting 
companies and interested students. 

The LT. Placement Service is available for use by all 
LT. students, M.S. and Ph.D. degree candidates in the 
Graduate School, the LT. Alumni and the faculty of the 
Institute of Technology. Use of the services of the I.T. 
Placement Office by the above mentioned groups may 
take one of the following forms. 

e Undergraduate LT. students who are not immediate 
candidates for a Bachelor's degree -these people may 
use the Placement Service to obtain part-time sum
mer work. 

• Undergraduate I.T. students who are candidates dur
ing any given year for a Bachelor's degree- per
manent positions in industry. 

o Graduate students who are candidates for M.S. and/ or 
Ph.D. degree may use it for part-time work or penna
nent positions. 

o LT. faculty- summer positions with industry. 

One exception to these four catagories are Ph.D. 
candidates in chemistry. These people should contact 

18 

Tl 

E 

s 

ROBERT KASTER, E.E. '62 



the Placement Service in the Department of Chemistry 
which is operated by Miss Gladys Olson. 

The effort, work, and responsibilities of the Placement 
Service are far-reaching and diversified. A considerable 
amount of work is required, and completed, prior to the 
time the company representatives actually appear on 
campus to conduct student interviews. Work for the 
forthcoming year is begun during the spring quarter of 
the preceeding school year. At this time, the Placement 
Office prepares an estimate of graduates for the coming 
year. Also, a salary and placement survey is started. The 
information for this particular survey is obtained from 
forms mailed to the graduating seniors during the spring 
quarter. The information thus obtained is extremely 
valuable in the operation of the Placement Service. It 
can also be pointed out at this time that the students are 
most cooperative. A great deal of this survey information 
is held confidential, which is perhaps the main reason 
for the success and completeness of the salary and 
placement survey. The third item prepared in the spring 
is the placement calendar for the coming year. This 
calendar indicates during the coming year the dates on 
which a company can hold interviews. These dates 
would normally exclude University holidays and vaca
tion periods with the interviewing period beginning one 
or two weeks after the start of the respective quarter. 

companies notification 

During the summer, mailings are made to all of the 
companies which plan to visit the campus. The mailing 
includes a calendar of the forthcoming placement year 
(placement calendar); also included is an estimate of the 
graduates for the coming year and a campus recruiting 
form which the companies complete and return to the 
Placement Service. This form has three pertinent items 
of interest: the types of engineers they will be looking 
for (Elect., Mech., Civil, etc.), the dates on which the 
companies will be coming and the gentlemen who will 
represent the respective companies. Also, during the 
summer a Placement Salary Survey is completed as well 
as the necessary chore of setting up the files for the 
coming year. The amount of office work in the form of a 
filing system and correspondence can best be visualized 
when one considers the 400 companies dealt with by 
the Placement· Service yearly. 

Official contact between the student and the Placement 
Service is made through placement meetings. Graduating 
students are divided into two groups: fall and winter 
quarter, spring and summer session graduates. Placement 
meetings are conducted for these two groups during the 
fall quarter. At this time, a mimeographed list of com
panies conducting interviews is made available to the 
students. Sign-up sheets are put out during this quarter. 
Upon signing his name to this sheet, a student indicates 
his interest to interview the company involved. 

Winter quarter is the heaviest recruiting period. Win
ter quarter last year was booked up by companies as 
early as June. The number of companies interviewing 
per day may range from three to eight. The sign-up 
sheets for the month of January are made available early 
in December. A word of advice to the student from the 
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Placement Office is a stern reminder of a person's 
obligation in respect to these interviews. Once a student 
signs for an interview he should cancel it only under 
the most extenuating circumstances. Under no conditions 
should he be a "no show." This is a direct insult to the 
interviewer and Placement Service as well as an indirect 
discredit to the Institute of Technology. It is also gross 
lack of consideration for other students who could have 
used the interviewer's time. Company interviewers, in 
making their report to the Placement Service at the end 
of each recruiting day, make known the names of the 
individuals who failed to appear for their interview. 
Generally, these individuals are asked to come to the 
Placement Office and explain the reason for missing the 
appointment. A second "no show" automatically deprives 
the student of any further interviewing privileges 
through the Placement Service. 

faculty cooperation 

The faculty of the Institute of Technology is helpful 
and cooperative with placement operations. Each depart
ment has a Placement Committee representative who 
works with the Placement Service. The Committee pro
vides one representative each day during the recruiting 
year to go to lunch with the company recruiters. This 
is a valuable contact for the Placement Service. The 
placement committee takes the following form. 
e Paul A. Cartwright, Placement Director, 135 Main 

Engineering, 128 
e Aeronautical Engineering (AE 101B), E. Stolarik, 6327 
e Agricultural Engineering (EN 201), Arthur J. Schwan-

tes, 224 (St. Paul) 
® Architecture (Arch 110), Robert L. Bliss, 6856 
e Civil Engineering (E 216), Jesse Fant, 310 
e Chemical Engineering (ChE 151C), N. H. Ceaglske, 

258 
e Chemistry (C 259), :Maurice M. Kreevoy, 415 
® Electrical Engineering (EE 225), Keith Champlin, 6151 
e I. T. Math (E 110), Edward Loye, 6759 
e Mechanical Engineering (ME 109), S. Nyquist, 117 · 

Industrial Engineering 
e Mines and Metallurgy (AH 205), D. H. Yardley, 7284 

(AH 305), M. Nicholson, 7190 
e Physics (Ph 46), J. Morris Blair, 6133 

student responsibility 

Responsibilities of the student are many, but here are 
some of the most important on' 'S. Each student who 
intends to make use of the Pla, ~ement Service must 
complete a college interview form before he may take 
any interviews. These forms are dis ~ributed during the 
fall quarter placement meetings. The:\e forms should be 
completed immediately and returned to the Placement 
Office. They are reproduced in quantuy and placed on 
file in the office. Interviews without an interview form 
on file are a rarity. Pictures share equal significance with 
the college interview form and are a matter of extreme 

(Continued on page 28) 
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America's colleges and universities give engineering students excellent training in basic 

disciplines. But this is only a preliminary to a professional career. Future success 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 aeroballistics; 
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. Nava~ Ordnance Laboratory 
White Oak e Silver Spring, Maryland 

Your Placement Office can inform you of the date our representative will visit your school. 
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The care and feeding of a missile system 

It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company's practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete job allows Douglas missiles like 
THOR, Nike H.ERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Write to C. C. LaVene, 
Box 600-Y, Douglas Aircraft Company, Santa Monica, California. 

Alfred J. Carah, Chief Design Engineer, discusses the ground installation 

requirements for a series of THOR-boosted space D u LAS 
probes with Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS Ill MILIT~th AIRCRAFT Ill DC-8 JETLINERS Ill CARGO TRANSPORTS Ill AIRCOMB® Ill GROUND SUPPORT EQUIPMENT 
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Science Industry Center 

Two Minneapolis technical companies have launched 
the first construction activity at Science Industry Center, 
a new suburban development for electronic and other 
technical plants. 

The two companies, Miniature Instruments and Na
tional Connector Corp., are the first occupants of the 
center to actually break ground. Two other companies, 
Electro Nuclear Systems Corporation, and Nedmac, Inc., 
plan to build in the near future. 

Science Industry Center, located in New Hope, a 
Minneapolis suburb, is patterned after the internation
ally-known Stanford Research Center with park-like 
landscaping and carefully-controlled building restric
tions. International Properties plans eventually to locate 
about two dozen plants of contemporary design on its 
190-acre center. 

National Connector Corp., manufacturer of electrical 
connectors used in the data processing, military and 
industrial electronics field, is building a 20,000-square
foot $200,000 production and engineering facility. Minia
ture Instruments plant, also 20,000 square feet, will cost 
approximately $200,000. The company makes high pre
cision gears, cams and other instrument components 
used in missile and data processing systems. 

Both companies expect to occupy their new buildings 
in early January. 

Other buildings planned for early construction are a 
25,000-square-foot building for Electro Nuclear Systems 
Corporation, a company producing advanced systems 
and components in the automatic controls, data process
ing, military weapons and other government and indus
trial fields, and a 7,500-square-foot building for Nedmac 
Inc., a firm specializing in precision parts for the elec
tronics industry. 

New Glass Filter 

A new type glass developed by Corning Glass Works 
provides a method for quick and precise calibration of 
recording spectrophotometers for wave length accuracy. 

Use of the glass eliminates tedious and time consuming 
measuring procedures. With filters made of this glass, 
instrument accuracy can be determined in a few minutes 
by routine scanning. 

To produce these filters, research scientists successfully 
combined holmium, a rare earth element, and a special 
glass that transmits radiant energy in the ultraviolet 
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region of the spectrum between 200 and 300 millimicrons. 
l\1ost glasses do not transmit in this region. 

Hi Voltage Test Line 
A new high-voltage experimental transmission line has 

been built by Westinghouse to study problems concerned 
with radio-influence (RI) and corona loss. · 

The single-phase wood-pole line was erected near the 
company's high-voltage laboratory. The line is energized 
from the laboratory and is operated at voltages up to 
200 kv to ground. 

The half-mile line consists of two sections, end to end: 
about 1550 feet of 0.721-inch conductor, and 1080 feet 
of 1.108-inch. 

The first important investigation made with the new 
test line was to determine the effectiveness of a new 
design of decoupling or filter network to isolate one 
portion of a transmission line from another with respect 
to RI noise. The T-form filters, consisting of two resistors 
in series with the line and with the midpoint between 
them grounded through a large capacitor, was located 
between the two line sections. One resistor, approxi
mately, matches the surge impedance of the line; the 
other is of arbitrary but much higher value to isolate the 
end of the line section. 

Noise was generated on the smaller conductor and then 
measurements made of the noise transmitted through 
the filters to the larger conductor. Test results showed 

.MINNESOTA TII!C:::HNOLOG 



that the new design provides a high degree of RI 
isolation between line sections. 

Computer Display System 
A general purpose alphanumeric display system has 

been developed by Data Display, Inc., St. Paul, Minn., 
providing unmatched versatility for process control, com
mercial and industrial uses, and scientific programming. 

The new product- dd74- offers the highest available 
performance, reliability and economy in readout for 
large data systems. It is extremely useful for real-time 
monitoring, computer maintenance testing, computer 
program debugging, and rapid display of alphanumeric 
information. 

Heart of the system is a console containing stored 
memory and character generator. This is the functional 
link between a computer and any number of del scopes. 
Number of scopes is limited only by the total character 
output- 125,000 per second. 

The unit features magnetic stored memory with full 
random access, 8 micro-second cycle time; capacity 1,024 
24 bit words. Message regeneration is automatically pro
vided from an internal magnetic core storage unit, 
freeing the computer from this task. The 45 character 
repertoire includes decimal numerals, English alphabet, 
useful miscellaneous marks, and vertical and horizontal 
tabular ruling lines. The character size is controllable 
over a wide range. Characters of several sizes may be 
simultaneou~ly displayed. The ruling lines are auto
matically positioned to avoid interference with all char
acter locations, and any symbol may be displayed in any 
position in 40 vertical columns and 24 horizontal rows. 

Cloud Seeding 
Many of man's greatest technological discoveries have 

occurred through chance. Even today, as side effects 
from their principal investigations, our scientists occa
sionally uncover new ways to further our country's 
scientific knowledge. 

This recently happened, on a smaller than earth
shaking scale, to two scientists at Illinois Institute of 
Technology, who while working on an unrelated problem 
in metallurgy discovered that the generally accepted 
scientific explanation for silver iodide cloud seeding
known popularly as rainmaking - is not correct. 

Before water vapor floating in the atmosphere can 
precipitate, it must first be transformed into ice. The 
two Illinois Tech scientists found that rainmakers have 
been using the right substance for this transformation, 
but for the wrong reason. 

Scientists have generally accepted in the past that 
because silver iodide's crystal structure is similar to ice, 
it provided a good nucleus around which the solidifying 
ice could form. Silver iodide serves as a good nucleus 
because its surface energy is higher than ice, not because 
of similar crystal structure. Therefore, the material to 
be nucleated (ice), has a surface energy lower than the 
nucleus (silver iodide), and will form a coating on it. 

A liquid or vapor can be subjected to temperatures 
below the freezing point, but will not solidify unless a 
nucleus is present upon which the solid can form. For 
example, water in large amounts is found in the at
mosphere at temperatures as low as -40 degrees Fahren-
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he it, and when seeded with silver· iodide, it immediately 
freezes and precipitates. 

Polaris Computer 
Under a prime contract with the U.S. Navy Bureau 

of Weapons, Control Data has developed the advanced 
geoballistic fire control digital computer for the Po
laris Feet Ballistic Missile. A full scale prototype of this 
submarine-based computer was designed, built and 
checked out in a period of ten months. This design 
and development program was greatly expedited by the 
use of Control Data's standard solid-state computer 
building blocks, the performance of which had been 
previously proven. 

They are also designing the analog-to-digital converter 
system to form a closed loop incorporating the computer 
and the Polaris submarine's sensory elements. Other 
Control Data equipment simulates the controlling com
puter in digital servo loops. 

Thermoelectric Refrigerator 

A compact one-cubic-foot thermoelectric refrigerator, 
designed and built by the Westinghouse new products 
laboratories, was one of the key components of a manned 
capsule that housed an Air Force scientist on a simu
lated week-long mission into space. 

Designed to operate in the weightless environment of 
orbital flight, the refrigerator is a complete food storage 
system. It was one of six life-sustaining devices sealed 
inside an airtight nine-foot capsule resembling an Atlas 
(ICBM) missile nose cone. 

Thermoelectric refrigeration is achieved simply by 
passing an electric current through the proper kinds of 
semi-conductor materials, and requires no compressor, 
refrigerant, or apparatus with moving parts. To achieve 
warming instead of cooling, it is only necessary to re
verse the flow of electric current by flipping a switch. 

Being a solid-state device, a thermoelectric refrigerator 
would not have its performance impaired by zero grav
ity, high acceleration, or other conditions imposed by 
space travel. Its ruggedness, simplicity and freedom from 

(Continued on page 30) 
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Development testing of liquid hydrogen-fueled rockets is car
ried out in specially built test stands like this at Pratt & 
Whitney Aircraft's Florida Research and Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from a remote blockhouse (inset), with dosed
circuit television providing a means for visual observation. 
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Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born-a 
recognition that engineering excellence was the key 
to success. 

That attitude, that recognition of the prime impor
tance of technical superiority is still predominant at 
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero
space medium-air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engf .. 
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

• Ir rat? 

At P&WA's Connecticut Aircraft Nuclear Engine Lab~ 
oratory (CANEL) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P&WA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine. This 
equipment is capable of recording 1,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA's research in advanced 
space auxiliary power systems. Analytical and Experi
mental Engineers work together in such programs to 
establish and test basic concepts. 

PRATT & "\t\THITNEY AIRCRAFT 
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Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 

FLORIDA RESEARCH AND DEVELOPMENT CENTER- Palm Beach County, Florida 
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(Continued f'rom page 17) 

you didn't shift, it wouldn't get shifted. You can recap
ture this sense of achievement in a VW. The gear-shift 
is floor mounted and permits a kind of «shoot from the 
hip" shift. Clutch pedal-pressure is practically neglible. 
Third gear serves admirably as a passing gear from 25 
to 40 MPH, since you. can down shift from fourth in the 
time it takes to floor the accelerator. 

I have permitted several friends to drive my car. The 
first comment usually was, "Say, there's more room in 
here than I thought." The second comment was a look 
of pleasant surprise when they noticed the light touch 
needed to guide the car. There was, in fact, a definite 
tendency to over-control it, since the wheels "followed" 
the steering-wheel so closely. They weren't accustomed 
to this phenomenon. 

This only tends to whet the appetite though. After a 
few miles you start finding out what it can do in the way 
of speed, acceleration, cornering, and agility. 

speed 
The owner's manual says the top and cruising speed is 

68 MPH. You are a little doubtful. This seems a little 
risky with such a "light" car. You try it out at 50 MPH. 
It's rather noisy but not laboring-55, 60, 65- you're a 
little tense, but everything's going all right. Then you 
begin to wonder what you were worrying about in the 
first place. On a narrow highway you can relax more be
cause the car is only 5 feet wide. This gives you a road 
that's effectively a foot and half wider than normal. For 
passing another car going 60 MPH allow plenty of room. 
If it's possible get a "running" start to cut down your time 
in the other lane. 

Back in town you pull up to a stoplight. The gentle
man in the adjacent car seems eager for a drag. The light 
changes, and you drag. Three seconds later you realize 
this is no bomb. You've been dragged. When you are a 
man you put childish things behind you. Anyway, that 
guy was waiting for the next light when you pulled up 
next to him. He didn't gain anything. No more dragging. 
Except maybe other VWs or Renaults. 

Cornering is a shift to a different gear, third that is. 
Try making a right hand turn at an intersection at 25 
MPH in a Chevy and you're likely to wind up on the 
opposite boulevard. In a VW it's downshift, turn, step on 
the gas and you're around. Quite exhilarating! 

traffic 
The car is adequate on the highway, but it really excels 

in traffic. You have a very secure feeling due to the ease 
and precision of steering. It's a great advantage to be 
able to change direction with a minimum of "windmill
ing". Compared to a Chevrolet you only have to turn the 
steering wheel about half as far to achieve the same 
turning radius. Torque required to do this can easily be 
supplied by one hand, even at very low speeds. The size 
of the car makes it possible to find "openings" in traffic 

26 

you wouldn't even consider before. It also makes you 
somewhat less visible, which is a good point to remem
ber. With a car like this, though, the daily grind to and 
from work can become an exercise in driving skill. 

trips 
The matter of size brings up a favorite point of VW 

non-believers. e.g. "What do you do on a long trip? You 
can't take very much along, and you can't carry more 
than four people." We've covered the matter of highway 
roadability. What you can, or should, take along, is a 
matter of taste. Our family, wife and three children, 
went on a two-week vacation a few years ago, and we 
took everything we needed. This included an outboard 
motor, gas can, rods, beer, clothes, beach equipment, and 
miscellaneous odds and ends. We managed this by re
moving the rear seat and back-cushion and then putting 
the kids on top of the luggage, ala stationwagon. 

Its size can be a disadvantage, though. This happens 
when you figure on saving the delivery charge on a desk, 
table, bed, TV set, ping pong table, or washing machine 
by hauling it yourself. The car seats and cushions are 
all easily removed, but if it doesn't go through the door 
you can't haul it. A top carrier will sometimes help. Rent
ing a trailer will cost as much as the delivery charge, so 
do like I do and borrow your neighbor's stationwagon. 

Try to seat six people in an American "six" passenger 
sedan. Who wants to sit on the center front seat with his 
knees under his chin? And who wants to sit on the rear 
center seat- to be spanked each time you hit a bump? 

Watch the people driving to work some morning, and 
count the cars carrying only the driver. Ask the non
believer how many miles a week he drives by himself. 
If you buy a car for a few long trips, or to chauffeur the 
relatives around on Sunday afternoon, that is your pre
rogative. But most trips are made to transport the driver 
alone, and for this purpose the VW is unexcelled. 

engine design 
The engine design is quite novel for an automobile. 

Cylinders are completely separate, but with a shrink-fit 
to the block The crank -case is cast in two. sections which 
are bolted together along a vertical plane through the 
center. Major repairs, which are seldom necessary, re
quire specialized jigs and tools. The entire engine assem
bly can be removed by two mechanics in about thirty 
minutes. 

You can save a fair amount of cash by "doing-it
yourself." The owner's manual is quite explicit. It covers 
adjustment of brakes, valves, timing, wheel bearings, 
clutch, fan belt, and headlights. You can buy a more 
complete manual for two dollars, called The Clymer 
Publication. 

Styling is functional, novel, homely, or ugly, depending 
on who you're talking to. It takes getting used to, which 
is not as difficult as you might think Extremists say that 
you either love 'em or hate 'em. But the way they drive 
makes them quite lovable. It's like the man said about 
marriage, "If you haven't tried it, don't knock it." 



STU'S EXPLAINI W A INES WILL 
S E Y && UT ALK'' PE LE 

"Stu" Smith graduated from Southern Cal 
with a powerful yen for excitement. His kind of 
excitement-Engineering. 

He got what he bargained for (and a little 
more) when he joined Pacific Telephone. One of 
Stu's early assignments was to find out how 
existing Long Distance networks could be used 
to pipeline high speed "conversations" between 
computers in distant cities. 

The fact that he did a fine job did not go 
unnoticed. · 

Los Angeles area. As a pioneer in this new data 
transmission field Stu predicts data processing 
machines will some day do more Long Distance 
"talking" than people. 

Stu contacted 12 other companies before join
ing Pacific Telephone. "I don't think there's any 
limit to where a man can go in the telephone 
business today. Of course, this isn't the place for 
a guy looking for a soft touch. A man gets all the 
opportunity he can handle right from the start. 
He's limited only by how well and how fast he 
can cut it." 

Today, four years after starting his tele
phone career, Senior Engineer Stuart Smith 
heads a staff of people responsible for telegraph 
and data transmission engineering in the huge 

If Stu's talking about the kind of opportunity 
you're looking for, iust visit your Placement Office 
for literature and additional information. 

JANUARY, 1961 

"Our number one aim is to have in all 
management jobs the most vital, intelli
gent, positive and imaginative men we 
can possibly find." 

FREDERICK R. KAPPEL, President 
American Telephone & Telegraph Co. BELL TELEPHONE COMPANIES 
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importance. Approximately 18 copies of 2" by 2" pictures 
for use with the interview form are a necessity. The 
gravity of these two matters cannot be over emphasized. 
At the time this article is published, time will have run 
quite short. Move- NOW! 

Complaint number one by company interviewers is 
the lack of preparation for the intervievvs on the part of 
the student. This is construed by the recruiter as a lack 
of interest in the company because each company makes 
available to the student via the Placement Office in
formative literature which covers the operations of the 
company, their products, their organization, etc. There
fore, the student is urged, upon signing for an interview, 
to obtain from the Placement Office the company infor
mation bulletin. The companies provide these in many 
forms an:d huge quantities. 

accepting the iob 

Upon receipt of an offer by a company the student 
should, of course, acknowledge receipt of the offer 
immediately, even though he may not, at the time, care 
to make a definite commitment as to acceptance. Indis
criminate shopping and unlimited interviews are not 
advisable. As a result of past experience by the Place
ment Office, this method seems to confuse the student 
and certainly overburdens the office. It is suggested, 
therefore, that a careful study and selection of companies 
be made, limiting the number of interviews. Points of 
interest to the company interviewer are: grade point 
average, background, part-time experience, extracur
ricular activities, etc. 

The Placement Office maintains a list of openings of 
interest to alumni as well as a list of openings in over
seas areas. Students may inspect either of these files by 
calling the Placement Office. 

Starting job data of last year's graduating class is 
significant. The salary survey is 95 per cent complete 
and can be considered reliable. Over 53 per cent of all 
engineering graduates at the Bachelor's level remained 
in the state. This is one of the highest figures in the 
history of the Placement Service, and perhaps is due to 
two factors: (1) Minnesota industry has become quite 
competitive salary wise, (2) there is simply more industry 
in this area interested in hiring engineers. Approximately 
42 per cent of last year's class were married men. The 
average accepted offer at the Bachelor's level was $545 
per month. Without emphasis placed on any particular 
factor, important job aspects to last year's students were: 
location, type of work and salary. 

University of Minnesota graduates of the Institute of 
Technology are held in very high regard by industry. 
This, it is felt, is due to a number of factors: the 
excellence of the faculty, the student entrance require
ments and the five year program. 

Students who have any questions or problems in 
connection with placement intervie\vs are instructed to 
call the Placement Office and discuss their problems 
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with the Placement Director. Placement Director Pro
fessor Paul Cartwright is a member of the faculty of the 
Department of Electrical Engineering. 

If you plan to make use of the Placement Service dur
ing the balance of this year, and if you have not filed a 
college interview form with the Placement Office, or have 
not brought in your picture, you are urged to do so with
out further delay. Students must, of course, be prompt 
for their interview- under no circumstances should you 
come in late. You are wasting your time and that of the 
company interviewer. Although it should be recognized 
without saying, you are urged to dress and act properly. 
Get a haircut and shine your shoes. It might be worth 
extra money. The Placement Service is operated solely 
for your advantage and must have your cooperation in 
order to be an effective and useful aid. 

All students in the various departments and divisions 
of the Institute of Technology may make use of the 
Placement Service. Included in this would be the School 
of .Mines, Chemistry, Physics, Architecture, as well as 
the College of Engineering. 

Over the past decade, the scope and volume of work 
passing through the Placement Office has grown 
astoundingly. For example, in the school year 1951-52 
there were 212 "company days." In the past year 1959-60 
there were 435 "company days." In the school year 
1952-53 there were 2,167 scheduled student interviews. 
The past school year 1959-60 saw the total of scheduled 
student interviews increased to 6,677. 

The work of industry is a bewildering and complex 
area for the beginning engineer or scientist. Part of the 
fog can be cut by using the Placement Office. Use of the 
Office demands your full cooperation, but the benefits 
may be well worth your effort. 

More Splinters ••• 
Bus Ad student: "I have a splinter in my finger." 
EE: "Been scratching your head?" 

lit< lit< lit< 

"So you're a painter?" "Yep." .. Paint houses, I pre
sume?" "Nope. Paint men and women." "Oh, I see. An 
artist?" "Nope. Just paint 'men' over one door and 
'women' over the other." 

Nine out of ten doctors who tried Camels preferred 
women. 

According to a story going around in Western Europe, 
one Prague resident 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. Engineering, his classmates 
voted him "The boy most likely to sack seed." 

lit< lit< lit< 

J\!Iost 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. 

MINNESOTA 'TIECHNOLOG 



With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait- they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 

JANUARY, 1961 

Some ideas 
just won't wait 

intellectually invigorating environment and rewards 
offered by Northrop's current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 
us a card today 
with your name, rt r 
address, and area 
of specia I interest. Northrop Corporation, Box 1525, Beverly Hills, California 
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maintenance are other characteristics that make it par
ticularly attractive for space applications. 

The thermoelectric space refrigerator is composed of 
two main sections - a chill area operating at 40 degrees 
Fahrenheit and a larger freezer area operating at zero 
degrees Fahrenheit. The freezer is divided into eight 
compartments each of which has nine small sub-compart
ments for food storage. Each compartment stores one 
day's food supply, with the eighth acting as a spare. Like 
the freezer, the chill area is divided into 24 small sub
compartments. This design permits the food to be closely 
contained inside the refrigerator. In a conventional re
frigerator, under the zero gravity conditions or orbital 
flight, the food would float around in the space inside the 
food storage compartments. 

Aluminum Testing 

A vast fund of information about behavior of alum
inum alloys is being gathered in a world-wide atmos
pheric test program begun 14 years ago and now stream
lined by use of a unique punch card data system. Under 
the long-range program, being conducted by Reynolds 
l\1etals Company, thousands of aluminum samples are 
being exposed to various environments. The punch card 
data system enables metallurgists to process items of in
formation about test samples at electronic age speeds. 

More than 8,000 sample panels already are being 
tested and this number will be increased to 12,000 this 
year. The panels are exposed for periods of one, two, 
seven and 20 years, depending on the type of informa
tion needed. Atmospheres in these locations include 
heavy industrial, marine and rural. Colored panels are 
tested for fade resistance to intensive sunlight at Phoenix. 

The panels under test are primarily architectural, elec
trical and structtu·al alloys .. Tests take account of weight 
loss, corrosion rate, strength loss and pit depth, if any. 
The results will help predict service life and suitability 
of specific alloys in different environments. Until now 
the tests have centered chiefly on sheet products. But the 
program calls for increasing emphasis on plate, extru
sions and other products. Most of the test sites are at 
Reynolds plant installations. Several of the test projects 
are being conducted in conjunction with other organiza
tions such as the American Society for Testing l\1aterials, 
the U.S. Bureau of Standards, and the firm's overseas 
affiliate, British Aluminum Limited. 

U.. S .. Exports Education 

Statistics indicate United States colleges, universities 
and other institutions of higher learning have more than 
57,000 foreign citizens enrolled. 

This international educational program is not a one
way street as more than 12,000 U.S. citizens will complete 
their schooling abroad this year which permits them 
through close personal associations to project the Ameri
can way of life among foreign nationals. These inter
national educational programs promise long-range bene
fits politically and economically. 

More foreign citizens study in the United States than 

30 

in any other country which promises a better under
standing of America's philosophy aimed toward improv
ing the future of small nations. Inevitably, they return 
better equipped to aid in the development of their 
economy and standard of living of their native lands. 

Not surprising is the fact that the vast majority of 
foreign citizens studying in the United States come from 
the underdeveloped countries where schools of advanced 
learning covering broad fields are either non-existent or 
all too scarce to satisfy the educational needs. 

The largest number come from the Far East followed 
in sequence by Latin America, Europe, Near and Middle 
East, Canada and African countries. 

Paragon Aufo .. flow Drafting 

Complete details on the operational features of the 
Paragon Auto-Flow drafting machine are described in a 
new, four-page, two-color illustrated brochure by Keuf
fel & Esser Co. The new K & E Auto-Flow is a versatile 
drafting machine that permits a draftsman to work at 
any board angle in the working posture best suited to 
eliminate fatigue. 

The space-saving Auto-Flow maintains perfect balance 
at any board angle, and the scales lock in place to elim
inate "drift;" true, effortless lines are assured "every 
time." 

The machine's automatic control system provides 360-
degree indexing. Additional features include accurate 
15-degree stops, baseline release, and inter-changeable 
scales. Horizontal-vertical motion brakes permit posi
tioning the machine for the drawing of long straight lines 
in any direction with one continuous motion from either 
standing or sitting positions. This is an impossibility with 
conventional drafting machines. Other features described 
are Auto-Flow's adjustable depth, swing-away move
ment, and adjustable rail supports. 

The Paragon Auto-Flow is adaptable to any type and 
size of drafting table in use today. 

Fotoceram Tube Spacer 

Unique tube spacers, made by a process that starts 
with pictures in glass, have contributed to the recent 
development of a line of rugged electron tubes which 
withstand vibration in equipment such as airborne power 
conversion units. Spacers made of other materials tended 
to break apart. 

The new tube spacers are made of glass-ceramic, a 
material that has the dual advantage of vibration resis
tance and adaptability to odd shapes and patterns. 

One advantage of the material is that it can be used 
to make spacers of varied thicknesses. Depending on the 
stress problem, thicknesses of more than twice conven
tional spacer thickness have been employed. 

Special shapes and patterns are obtained by implant
ing a desired image in photosensitive glass through a 
photo negative, etching away the image with acid, then 
converting the remaining glass to a glass-ceramic by 
heat. 

A beam pentode and a twin power triode already are 
in production. Under prototype evaluation are another 
twin power triode, and two miniature types. Two to 

(Continued on page 34) 
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It's good. Here's what Du Pont offers: 

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

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

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

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

Send the coupon below for more complete information 
on the opportunity for you at DuPont. 

BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 

-------------------------------------------------------------------------------------
E. I. du Pont de Nemours & Co. (Inc.}, 2420-1 Nemours Building, Wilmington 98, Delaware 

Please send me the booklets checked below: 

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

D Mechanical Engineering at DuPont D Chemical Engineering at DuPont 

Name _____________ cJass-------Course-------Degree ______ _ 

College---------.:.--.:...,--:-"-------------------------------

Your Address----------City ·--------Zone ____ state ________ _ 
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* THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls-with 

PRINTED SALESMANSHIP 
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This mar1 doesn't know you. 

He doesn't know your product. 

He does11'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? 

JOI!It 
PRINTERS ~ liTHOGRAPHRES 
5th & 5th SOUTH MINNEAPOLIS 

.MBNNIESOTA UC:HNOU.OG 



Energy conversion is our business 

JANUARY, 1961 

Ability of energy to do work? 

A mathematical convenience? 

Gibbs' Free Energy? 

What does it mean in isothermal 

electrochemistry? 

The concept of energy availability 
in all its ramifications is becoming 
ever more important to Allison's 
energy conversion mission. 

Current projects involving this con
cept include electrochemical con
version systems (for satellites, space 
systems, and perhaps even your 
future automobile), heat regenerator 
systems and photolysis regenerators. 

In our inquiries we rely not only on 
our own resources but also on the 
talents of General Motors Corpora
tion, its Divisions, and other organi
zations and individuals. By applying 
this systems engineering concept to 
new research projects we increase the 
effectiveness with which we accom
plish our mission- exploring the 
needs of advanced propulsion and 
weapons systems. 

Division of General Motors. Indianapolis, Indiana 
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three spacers are used in these tubes, the number de
pending on the structural design. 

Measuring Ultra Low Pressures 
A new laboratory tool for the measurement of pres

sures less than one-thousandth of one-billionth of 
atmospheric pressure at the earth's surface has been 
developed by scientists at the Westinghouse research 
laboratories. The device, known as a photomultiplier 
ion gauge, was developed as part of an ultra-high 
vacuum research program supported by the AEC. 

Conventional instruments which measure extremely 
low pressures, do so by placing electrical charges upon 
the gas particles remaining in a vacuum system and 
counting the rate at which these charged particles, or 
ions, form. Conventionally, these charges come from 
electrons that are boiled off the surface of a hot tungsten 
filament that is located inside the vacuum system and 
in contact with the gas being measured. In many in
stances, the gas interacts with the hot filament surface, 
breaking the gas down and converting it to an entirely 
different substance. Thus the very act of measuring the 
gas pressure contaminates the gas and upsets the entire 
experiment. 

The new pressure-measuring device overcomes these 
undesirable effects by doing away with the heated 

Westinghouse research physicist operates an ultra-high vacuum 
system in which the pressure measurements are made with a new 
insh·ument (foreground) called a photomultiplier ion gauge. Ultra
violet light, shining into the gauge, releases electrons which are 
multiplied in number and used to form charged particles, or ions, 
inside the device. The rate at which these ions form is a measure 
of the. pressure. The new. instrument is an improvement over con
ventional gauges for many delicate vacuum experiments. 
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filament completely. Instead of using a hot surface to 
produce the required ionization of the gas, a beam of 
ultraviolet light is used. The light is beamed onto a 
metal surface which has the ability to r~lease electrons 
under the stimulus of the ultraviolet rays. These elec
trons are guided onto a series of similar surfaces which 
multiply the electrons in speed and number. These 
electrons then are used to form the ions that are collected 
and counted in the usual fashion. The series of surfaces 
which releases the electrons and increases their number 
is called a photomultiplier, from which the name of the 
new pressure-measuring instrument is derived. 

The photomultiplier ion gauge will be useful in a 
variety of key ultra-high vacuum research experiments, 
being ideally suited to low-pressure studies of hot 
filament-gas interactions such as those encountered in 
the ordinary fluorescent lamp, in electronic tubes and in 
thermionic energy converters. 

The gauge is linear with pressure over the range from 
one-thousandth (10- 3) to one-tenth of one-billionth 
(10- 10) millimeters of mercury. This range of pressures 
is equal to that encountered in space at distances be
tween 50 and 650 miles above the surface, of the earth. 
In fact, the new device already has found use in pressure 
measurements and other experiments aimed- at under
standing the concentration and interactions of the 'par
ticles found in outer space through duplication of outer 
space conditions in the laboratory. 

Continuous Annealing 

A 30-year-old electrical theory coupled with a new 
idea for arranging wire conductors may have the metals 
industry headed toward a long-dreamed-of continuous 
annealing process for strip and sheet products of steel, 
brass, copper, aluminum and other metals. 

The process, called flash annealing, is ··designed to 
give fabricators a metal which can be pressed and shaped 
with a minimum chance of cracking or breaking. In 
annealing, metal is heated to relieve stress. 

The continuous annealing process was developed by 
the Penn Induction Corporation, and uses a direct induc
tion method- directs electric current into the metal so 
that it heats itself much like an electric toaster element. 

Continuous annealing means a coil of metal may be 
threaded through the device and heated in small sections 
as the coil is unwrapped and passed through the heat
ing slot. 

The metal can be heated to any desired temperature. 
It then is quench-cooled and recoiled as it passes out of 
the electric heater. Grain sizes are 1/3 to 1/5 of those 
produced in conventional annealing practices. 

Flash annealing allows different segments of the coil 
to be unwinding, heating, cooling and recoiling, all at 
the same time. In present conventional annealing appli
cations, tightly wrapped coils of metal are stacked in 
gas or oil-heated furnaces, and are not uncoiled, so the 
heat must work toward the center through successive 
layers of metal. Outside wraps of the coil, therefore, 
remain at peak temperatures considerably longer than 
those in the center. During the long heat period, the 
metallurgical grain size growth is more evident on 
outside layers than in the center layers of the coil. 

MINNESOTA TECHNOLOG 



Facts about chemical job 
assignments that can 
influence your future career 

Do you know the number of different kinds of jobs in the 

chemical business? It's one of the biggest factors favoring 

a career in chemistry! Chemists and chemical engineers 

may find their spots in research, development, analysis, test
ing, production, technical service, management, or sales. 

Nowhere is this more true than at Allied Chemi"cal, maker of 

more than 3,000 diversified products-chemicals, plastics, 
fibers and building materials-in over 100 plants through

out the country. And Allied makes every effort to see that 

new employees find the kind of work that matches their 
talents ... that suits them best and interests them most. 

Ask our interviewer about career opportunities at Allied 

when he next visits your campus. Your placement office can 

give you the date and supply you with a copy of ''Your 

Future in Allied Chemical." Allied Chemical Corporation, 
Dept. 161-R3, 61 Broadway, New York 6, N. Y. 

BASIC TO AMERICA'S PROGRESS 

JANUARY, 1961 

DIVISIONS: 

BARRETT • GENERAL CHEMICAL 

INTERNATIONAL • NATIONAL ANILINE 

NITROGEN • PLASTICS AND 

COAL CHEMICALS • SEMET-SOLVAY 

SOLVAY PROCESS 
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We've failed! Theta Tau has won the 
interpro table tennis championship and 
failed in its sports de-emphasization pro
gram. Well, that's the way things go. 

Our after-finals Christmas party was 
lighted with the . appearance of Santa 

Claus (Psst- actually our cook, Jim Burke.) It seems 
Santa got some of Mrs. Santa's unmentionables in his 
bag by accident and when he started passing out presents 
there were a few snickers amongst the on-lookers. After 
passing out the presents Santa was given the surprise of 
his life when confronted by a new deep fat fryer which 
he has been hinting for since last January. 

With the Rose Bowl as the second most important 
thing on our minds (finals were first, of course) a sub
committee in charge of a mass pilgrimage of Theta Tau's 
fo Pasadena was set up and action was initiated which 
we hoped would lead straight to California. Unfortu
nately, the subcommittee bogged down in conference and 
only two Theta Tau's namely, Dave Lockman and Phil 
Rattee, made it to the Squashing of ..... 

Initiation was a successful affair the first week of J anu
ary with the addition of four LT. students to the ranks of 
Theta Tau; namely, Charles Harris, Richard Hedger, 
James Peterson, and Dale Throndson. 

Students in electrical engineering - it 
is time you were acquainted with the Eta 
Kappa Association, national electrical 
engineering honor society. Outstanding 
men are elected to HKN from the stu
dents in the classes of the ·last two years 

of the baccalaureate courses in electrical engineering. 
While the qualifications for membership include high 

scholarship, HKN has a far broader purpose than merely 
to award a badge of distinction. As conceived by its 
founders, its aim is to assist its members throughout their 
lives in becoming better men in their chosen profession 
and better citizens. It ~lso strives to help fellow mem-
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hers and non-members alike in improving the standards 
of the profession, the courses of instruction, and the insti
tutions where its chapters are established. 

Here at the University Omicron Chapter accepted the 
following new members into HKN at the fall initiation 
and banquet held at Jax Cafe on November 30: Lyle G. 
Cloud, Michael B. Colligan, Robert A. Gerber, William 
A. Glasser, Philip D. Gunderson, Paul L. Hill, Clayton P. 
Kjeer, Douglas E. Lood, Ronald W. Madsen, Marie P. 
Prins, Donald P. Strandberg, and Roger E. Ziemer. 
Speaker of the evening was Mr. William Carlson, Presi
dent of Honeywell Engineers Club, who gave both pros 
and cons on the subject of unionizing engineers. A 
lively question and answer session followed. 

These new members, as well as all present and past 
active members, urge all EE's to consider and investi
gate Eta Kappa Nu and to strive for the scholarship and 
leadership which comprise the membership qualifica
tions. HKN is surely a worthwhile goal for every electri
cal engineering student. 

Members of Sigma Gamma Tau and 
their wives and friends were entertained 
at the home of Dr. C. C. Chang on Oc
tober 30, 1960. Other guests at the gath
ering were some of the outstanding 
sophomores and juniors enrolled in the 

Aeronautics department. 
Sigma Gamma Tau was organized nationally seven 

years ago through mergers of Gamma Alpha Rho and 
Tau Omega. The society was established to recognize 
and honor those individuals in the field of aeronautics 
who have through scholarship, integrity, and outstanding 
achievement been a credit to their profession. 

This fall, as in the past, the members of the Minnesota 
chapters donated their time and services to help the 
Registration Comn1ittee during fall and winter quarter 
registration periods. 
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A ustream-of-action" environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that's an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircra(t. 

We believe that our company is just the "right-sized 
_stream". Young engineers can enjoy diversified, small
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 

Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec
tronic team of twenty to thirty associates-or-working 
with a highly selective group of four or five on interest
ing problems of radiation, instrumentation, auto pilot
age, automatic stabilization, etc. 

If you want to enter this "stream-of-action", the time is 
now. Opportunities for personal progress have never 
been greater. 

For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 
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It's a tough world for the American 
businessman. Every time he comes 
up with something new the Russians 
invent it a week later and the J apa
nese make it cheaper. 

'"Had tough luck in court this morn
ing." 

"How come?" 
"I was fined five dollars by the 

judge for kissing a woman. Then the 
judge saw her and fined me ten 
dollars for being drunk." 

The tale that June has perfect 
weather is false and ought to be 
revoked. 

For brides and graduates are 
«showered." 

And friends and relatives get 
"soaked." 

The orator had held forth for a 
long time, his talk punctuated only 
by an occasional pause for a drink 
of water. 

A man near the front commented, 
in a loud whisper, "First time I've 
ever seen a windmill run by water." 

Senior: "Say, what's the idea of 
wearing my raincoat?" 

Freshman roommate: "Well, you 
wouldn't want your new suit to get 
wet, would you?" 

Marcella: "You've been stenog
rapher for nearly all the big shots in 
this department, haven't you?" 

Beverly: "Yes, I'm just about on 
my last lap now." 

''I'd move heaven and earth to be 
able to break 100," the golfer said 
sadly. 

''Try heaven," said the caddie, 
"you've moved enough earth already." 

The apple of a men's eye is usually 
a half-peeled peach. 
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Two Mongolians were sitting in 
their front room waiting for dinner 
to finish cooking. The husband sud
denly looked up, sniffed the air and 
asked: 

"What do I smell?" 
Whereupon the wife jumped up 

frantically, crying out: 
"Oh, my baking yak!" 

Overheard near campus: "I don't 
care what you're president of. Get 
your golf balls off my lawn." 

Jack: ''I'll bet you think twice be
fore you leave your wife alone 
evenings." 

Mack: ''I'll say. First I have to 
think up a reason for going out
then I have to think up why she 
can't go with me!'' 

SLA Coed: "I like guys with blue 
eyes and green backs." 

"And now, gentlemen," continued 
the congressman, "I wish to tax your 
memory." 

"Good heavens," muttered a col
league, "why haven't we thought of 
that before." 

Latest Russian song hit: "You'll 
wonder where your father went, 
when he talks about the government." 

Three eminent doctors were brag
ging among themselves one day. Said 
the first, "I grafted an arm on a 
fellow and now he plays tennis like 
a pro." Said the second, "'I grafted 
a leg on a man and now he runs on 
the Olympic track team." The third 
took the cake with, "I once grafted a 
smile on a jackass and now he is a 
Congressman." 

A sign in a Minneapolis store read 
as follows: "Our lingerie is the finest. 
Smart women wear nothing else." 

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." 

You're getting old when you pay 
more attention to the dish on the 
menu than the dish who brings it. 

He: "Do you know the difference 
between being good and being bad?" 

She: "What's the difference?" 
He: "That's what I say. What's the 

difference?" 

A newspaperman was captured by 
a band of cannibals. "Unhand me," 
he demanded. ''I'm in the newspaper 
business, and demand the immunity 
of the press." "Most interesting," ob
served the cannibal chief, who was a 
graduate of Oxford. "Are you an edi
tor?" "No," said the captive, 'out I'm 
an assistant editor." "Let me be the 
first to congratulate you on your 
impending promotion," said the chief 
warmly. "After dinner you'll be an 
editor-in-chief." 
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Scientific imagination focuses on ... 

RADAR ••• INFRARED ••• MISSILE SYSTEMS 
••• COMMUNICATIONS & DATA PROCESSING 

••• MICROWAVE ELECTRONICS ••• SOLID STATE 
.... SONAR ••• ELECTRON TUBE TECHNOLOGY 

Positions designed to challenge your scientific 
imagination are offered by Raytheon Company to 

exceptional graduates (Bachelor or advanced degree) 
in EE, ME, physics or mathematics. These assignments 

include research, systems, development, design and 
production of a wide variety of products for 

commercial and military markets. 

Facilities are located in New England, 
California and the South. 

·.~~::::: 

For further information, visit your 
placement director, obtain a copy of 

"Raytheon ... and your Professional 
ture", and arrange for an on-campus 

interview. Or you may write directly to 
Mr. J. B. Whitla, Manager-College Relations, 
1360 Soldiers Field Road, Brighton 36, Mass. 

!Excellence in Electronics 
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MANUFACTURER 

PRODUCT LINES 

Chances are you'll eventually be involved 

in some way with specifications for: 

AIR CONDITIONING 

REFRIGERATION 

HEATING 

HEAT TRANSFER 

and chances are you'll profit by knowing 

the One Manufacturer providing 
410ne source-one responsibility" for all 4. 

DUNHAM· u , IN 
WEST HARTFORD 10 • CONNECTICUT @ U. S. A. 

MINNEAPOLIS 

BLUE PRINTING CO .. 

612 Third A venue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEl & ESSER CO. 

ANSWERS TO DEC .. 
BRAIN TEASERS 

1. 3 groups of 3; 2 weighings 

2. 7 by 7 «magic square" 

3. $2.50 

4. 9 tires 

5. 6 cats 

6. 2.414 miles 

7. 25 

8. $39, $21, $12 

NOVEMBER WINNERS 
5th yr -John Malekowsky ..... . . ..... $2.00 

DECEMBER WINNERS 
1st yr. - Earl Cunningham 
3rd yr. - Charles Ackerman 

5.00 
1.00 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first LT. 
student who submits the correct solutions to all of 
that month's Brain Teasers, the 1 dollar prizes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
ness of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file num
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 

MBNNIESOTA TIEC:HNOB.OG 



~U~Kili r m as ur 1n s o 
owver source for in 

Helmut Schelp, chief engineer, AiResearch Manufacturing Division of ranging in size .from 30 to 8.50 hp. Clockwise.from the top: GTC 85-28 
Arizona, Phoenix, surrounded by typical gas turbines now in production GTCP 105 • GTP 70·6 • GTP 30-1 • GTP 70-10 • GTU 85-2. 

AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becoming 
a prime power source for industry. 

Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse
power per pound and inch than any other 
engine. Most efficient at max-
imum speeds, they run 

THE 

on almost any fuel and start immediately 
in any weather. 

Future prime power applications of 
AiResearch gas turbines for industry in
clude: earthmoving equipment; small in
dependent generator plants; marine use; 
helicopters and small conventional air
craft; emergency power plants; air con
ditioning, heating, refrigeration; atomic 

energy (closed cycle gas turbine 
with atomic energy heat source). 

CORPORATION 

The foregoing and other diverse, highly 
interesting Garrett programs provide out
standing opportunities for engineers. 

An orientation program lasting a period 
of months is available, in which new 
graduates work on assignments with ex
perienced engineers in laboratory, pre
liminary design and development projects. 
Should you be interested in a career with 
The Garrett Corporation, write to Mr. G. 
D. Bradley in Los Angeles. 

lliResearch Manufacturing Divisions 
LOS ANGELES 45, CALIFORNIA e PHOENIX, ARIZONA 

OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING o A/RESEARCH AVIATION SERVICE o GARRETT SUPPLY e AIR CRUISERS 

AI RESEARCH INDUSTRIAL o GARRETT MANUFACTURING LIMITEDs MARWEDELe GARRETT INTERNATIONAL S.A. e GARRETT CJAPANJ LIMITED 
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I J 
Bonnie Johnson, our January pin-up, is a junior and majoring in business, not home 

economics. 
Interested in sports, Bonnie includes skiing, skating and swimming as her favorite 

hobbies. 
While a professional model, Bonnie prefers to use her brain, rather than her self

evident beauty, in her ambition to become a successful businesswoman. 
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e Splinters .•• 
(Continued from page 38) 

Bank President: "I like the way you 
handle money- where did y o u r 
learn?" 

Teller: "In Yale." 
BP: "And what is your name, son?" 
Teller: "Yohnson." 

lVIany an argument is sound -just 
sound. 

A rich old lady was paying her 
nephew's college bills and her visitor 
asked her if it was expensive. 

"Well," explained the woman, "lan
guages run pretty high. My check this 
month covered ten dollars for Eng
lish, twenty dollars for French, and 
one-hundred and fifty dollars for 
Scotch." 

E ERAL 
KBINDI 

Gold Lettering - Stamping 

Tooling 

WE BIND 

Medical Theses 

Chemical 

Magazines 

Pamphlets 

Textbooks 

Law Reviews 

COVERS - ALBUMS - BANKBOOKS 

Made to your specifications 

ERICKS N 
Bl DERY 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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"The inner check," said the philoso
phy prof, "can be applied as well 
to our everyday lives. Observe, for 
example, the fly that has just alighted 
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!" 

A College student arrived at the 
Pearly Gates where St. Peter asked 
him who he was. When he told him he 
was an ME, St. Peter said, "Go to the 
devil." 

Some time later an EE student ar
rived, and upon being asked who he 
was, replied he was an Electrical En
gineering student. He was told to go 
to Hades. 

The third student arrived at the 
Pearly Gates with his slide rule. When 
asked who he was, he replied, ''I'm in 
CE." Whereupon St. Peter said, 
"Come in, son, you've been through 
Hell already." 

A salesgirl was describing a new 
four-piece outfit a model was wearing. 

"If you remove the bodice, you have 
a playsuit. If you remove the skirt, 
you have a sunsuit. If you remove 
anything else you have a lawsuit." 

A lodge member approached Henry. 
"We are having a raffie for a poor 
widow," he said. "Will you buy a 
ticket?" 

"Nope," Henry said. "My wife 
wouldn't let me keep her if I won.'' 

Two Hollywood producers were 
watching the star of a Las Vegas 
show. "I wonder who made her dress," 
one said admiringly. 

"It's hard to say," said the other. 
"Probably the police." 

She was only the optician's daugh
ter. Two glasses and she made a 
spectacle of herself. 

DEMO DECALOGUE 

"Father, must I work to eat?" 
"Oh no, my lucky son, 
"We're living now on Easy Street 
"With dough from Washington." 

"We've left it up to Uncle Sam, 
"Now, don't get exercisedl 
"Nobody has to give a damn, 
"We've all been subsidized." 

"But if Sam treats us all so well, 
"And feeds us milk and honey, 
"Please tell me, Daddy, where the hell 
"He's going to get the money." 

"Don't worry, son, there ain't a hitch 
"In this here noble plan, 
"He simply soaks the filthy rich 
"And helps the common man." 

"But Daddy, won't there come a time 
"If we take all their cash, 
"When they'll be left without a dime, 
"And things will go to smash?" 

"My faith in you is shrinking, son, 
"You nosey little brat! 
"You do too damn much thinking, boy, 
"TO BE A DEMOCRAT!" 

MINNESOTA UC::HNOLOG 
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The following document was found winter quarter on the steps 

of ain Engineering" A thorough search failed to reveal its source. 
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EXAM No.3- Winter, 1961 

Closed book. 

Fifty minutes. 

Work any seven. 

(1) Solve the Schrodinger wave equation for the U -238 atom. 

(2) Using the scorecards provided, derive a valid expression for President Eisenhower's golf 

scores as functions of sunspot activity. You may neglect second-order differentials. 

(3) Derive Newton's Second Law from classical thermo-dynamics. 

(4) Using the score provided, derive the equation of the wave-form of Beethoven's Fifth Sym

phony. (Hint: use powers of e.) 

(5) (a) A railroad conductor walks at sinusoidally varying velocity toward the front of a train 

traveling at constant velocity on a great circle route from London to Crozet, Virginia. 

Derive the equations of motion of the second hand of the conductor's watch, using Hal

ley's comet as the origin of your coordinate system. Neglect relativistic effects. 

(b) How would the result of part (a) be affected by the theory of the expanding universe? 

(c) What was Coriolis' middle name? 

(6) Give a brief critical analysis of Einstein's Unified Field Theory. 

(7) Describe the universe and give three examples. 

MINNESOTA UC:HNOLOG 
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THE DIVERSITY 
OF ElECTRONICS 

ACTIVITY AT HUGHES PRO· 
VIDES AN IDEAL ENVIRON~ 
MENT FOR THE GRADUATING 
ENGINEER OR PHYSICIST .. 
THESE ACTIVITIES INCLUDE: 

liill Polaris Guidance Development 
liill Army/Navy Computer Systems 
IIi!! Space Ferry 
liill Fixed Array Antennas 
IIi!! Fire Control Radar Systems 
IIi!! Pulsed Doppler Radar and 

Anti-Submarine Warfare 
liill Naval Tactical Display Systems 
liill 3-Dimensional Radar 
liill Air-to-Air Missiles 
l!ilil Space Propulsion Systems 
IIi!! Tunnel Diodes 
IIi!! Infrared Devices 
l!ilil Satellite Active Repeater 

Development 
liill Wide Band Scanning Antenna 

Feed Systems 
IIi!! Microwave Antennas and 

Radomes 
liill Guidance and Navigation 

Computers 
IIi!! Satellite Communication 

Systems 

IIi!! Command Control and 
Information Processing 

IIi!! Micro-Electronics 
IIi!! Linear Accelerators 
l!ilil Gamma Rays 
!!iii Nuclear Fission 
!!iii Remote Handling Devices 
liill Photoconductive Materials 
liill Electroluminescence 
l!ilil Solid State Display Devices 
l!ilil Terminal Communications 
IIi!! Line-of-Sight UHF and 

VHF Relay Systems 
liill Air Traffic Regulation and 

Landing System 
liill Pincushion Radar 
liill Logi-Scale General Purpose 

Computer 
liill Radar Closed Loop Tester 
l!ilil Missile-Range Ship 

Instrumentation 
!!iii Precision Trajectory 

Measurement System 
IIi!! Space Vehicle Subsystems 
liill Telemetering Systems 
l!ilil Radiation Sources, Detection, 

Handling Equipment and 
Effects Analysis 

IIi!! Inertial Missile Guidance 
Systems 

!!iii Machine Tool Controls 
l!ilil Microwave Tubes 
IIi!! Transistors and Diodes 
IIi!! Rectifiers 
IIi!! Thermal and Magnetic Relays 
!!iii Crystal Filters liill Satellite Reconnaissance Drone 

l!ilil World-Wide Communications 
Networks 

!!iii Digital Components and Devices 
!!iii Plasma Physics Research 

ELECTRICAL ENGINEERS AND PHYSICISTS 
B.S., M.S. and Ph. D. (June and Summer Graduates) 

Members of our staff will conduct 

CAMPUS INTERVIEWS 
February 28 and March 1, 1961 

Find out more about the wide range of programs, unique 
Professional Register, advanced educational programs and 
relocation allowances offered by Hughes. 

For interview appointment or informational literature consult 
your College Placement Director. Or write Hughes College 
Placement Office, P.O. Box 90515, Los Angeles 45, California. 

CREATING A NEW WORLD WITH ELECTRONICS 

,-------------------l 
I I 

: HUGHES I 
I I 
I I 

L-------------------~ HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, 
Malibu, Newport Beach, Oceanside, 
Los Angeles, Calif.; Tucson, Arizona 
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I 
1. Arrange the figures 1, 2, 3, 4, 5, 6, 7, 8, 9, and 0 so 
that they will add up to give just the number 1. Don't 
use exponents. 

2. A parabolic tunnel is 16 ft. wide at the base and 
16 ft. high at the middle. What is the maximum height 
of a moving van (8 ft. wide at its top) that could pass 
through the tunnel? 

3. If we delete the numeral occuring in both the 
numerator and denominator of the fraction 26/65 we 
don't change its value because 26j65==2/5. What two 
other fractions consisting of nvo-digit figures in the 
numerator and denominator can be similarly reduced? 
The numeral zero cannot be used. 

4. A man is outside a moat that is 20 ft. wide and he 
wants to get to the 40 ft. x 40 ft. island that the moat 
surrounds. All he has is two 19 ft. boards and nothing 
to fasten them together with. How can he get to the 
island if he doesn't swim or wade, and its ~oo far for 
him to jump? 

5. A number of chickens and horses are standing in a 
barn. The total number of heads and wings equals the 
number of feet. What percentage of the total number 
of animals are horses? 

Sc aum's 

edited by DONALD D. SCHAEFER, M.E. '64 

6. A farmer has 17 cows and wants to divide them 
among his 3 sons in the following manner. His eldest 
son is to receive 1/2 of the cows, 1/3 to the second son, 
and 1/9 to the youngest son. How can he do this with 
each son getting an integral number of cows? 

7. Pretend that you have 16 green socks and 10 orange 
ones in a drawer. In complete darkness, how many socks 
would it be necessary to take from the drawer in order 
to be sure that you have a pair? 

8. If a hen and half lays an egg and a half in a day 
and a half, how many eggs will 6 hens lay in 7 days? 

9. Farmer Brown had five bales of hay which he told 
his man Ed to weigh before delivering to the customer. 
The stupid fellow weighed them two at a time in all 
possible ways and informed his master that the weights 
in all possible combinations in pounds were 110, 112, 113, 
114, 115, 116, 117, 118, 120, and 121. What were the five 
correct weights of the bales? 

10. Perform the following binary division. 1011111 di
vided by 101000. Give answer in both binary and decimal. 

Win $5.00 by solving the Brain Teasers, see details on 
page 40. 

tlines of 

COLLEGE PHYSICS 

COLLEGE ALGEBRA 

ANALYTIC GEOMETRY 

CALCULUS 
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COLLEGE CHEMISTRY 

ENGINEERING MECHANICS 

STRENGTH OF MATERIALS 

DIFFERENTIAL EQUATIONS 

VECTOR ANALYSIS 

E I EER'S B 
Main Engineering 

KSTORE 



If your sights are set on electronics-

With the IBM Sage computer, Air Force personnel view computer
generated displays projected in the Command Post. 

-y u'll find 
THE engineer working in elec
tronics finds photography one of 
his most valuable tools. For ex
ample, he uses camera and film 
to capture and study the fleeting 
transient on the oscilloscope face. 

X-rays and film provide him 
with a check on the internal in
tegrity of sealed components. 
Even intricate circuits can be 
printed and miniaturized by 
photographic methods. 

There's hardly a field on 

h t ra h at 
which you can set your sights 
where photography does not play 
a part in simplifying work and 
routine. It saves time and costs 
in research, on the production 
line, in the engineering and sales 
department, in the office. 

So in whatever you plan to 
do, take full advantage of all the 
ways photography can help. 

CAREERS WITH KODAK : 
With photography and photo-
graphic processes becoming in-

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

rk ith y u 
creasingly important in the business 
and industry of tomorrow, there 
are new and challenging oppor
tunities at Kodak in research, en
gineering, electronics, design, sales, 
and production. 

If you are looking for such an 
interesting opportunity, write for in
formation about careers with Kodak. 

Address: Business and Technical 
Personnel Department, 
Eastman Kodak Company. 
Rochester 4, N.Y. 



Q.. Why does your company have train

ing programs, Mr. Abbott? 

A. Tomorrow's many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training.programs provide 
graduates with the blocks of broad ex
perience on which later success in a 
specialization can be built. 

Furthermore, career opportunities and 
interests are brought into sharp focus 
after intensive working exposures to 
several fields. General Electric then gains 
the valuable contributions of men who 
have made early, well-considered deci
sions on career goals and who are con
fidently working toward those objectives. 

Q.. What kinds of technical training pro

grams does your company conduct? 

A. General Electric conducts a number 
of training programs. The G-E programs 
which attract the great majority of 
engineering graduates are Engineering 
and Science, Manufacturing, and Tech
nical Marketing. 

Q.. How long does the Engineering and 

Science Program last? 

A.. That depends on which of several 
avenues you decide to take. Many gradu
ates complete the training program dur
ing their first year with General Electric. 
Each Program member has three or four 
responsible work assignments at one or 
more of 61 different plant locations. 

Some graduates elect to take the Ad
vanced Engineering Program, supple
menting their work assignments with 
challenging Company-conducted study 
courses which cover the application of 
engineering, science, and mathematics to 
industrial problems. If the Program mem
ber has an analytical bent coupled with a 
deep interest in mathematics and physics, 
he may continue through a second and 

One of a senes ''j 

Interview with 
General Electric's Earl G. Abbott, 
Manager-Sales Traini11g 

Trainin T e 

n1c I c r r ms 
at eral El 

third year of the Advanced Engineering 
Program. 

Then there is the two-year Creative 
Engineering Program for those graduates 
who have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enables a man to earn his Master's 
degree within three or four semesters at 
selected colleges and universities. The 
Company pays for his tuition a:n.d books, 
and his work schedule allows him to earn 
7 5 percent of full salary while he is going 
to school. This program is similar to a 
research assistantship at a college or 
university. 

Q.. Just how will the Manufacturing 

Training Program help prepare me for 

a career in manufacturing? 

A. The three-year Manufacturing 
Program consists of three orientation 
assignments and three development 
assignments in the areas of manufacturing 
engineering, quality control, materials 
management, plant engineering, and 
manufacturing operations. These assign
ments provide you with broad, funda
mental manufacturing knowledge and 
with specialized knowledge in your 
particular field of interest. 

The practical, on-the-job experience 
offered by this rotational program is sup
plemented by participation in a manu
facturing studies curriculum covering 
all phases of manufacturing. 

Q. What kind of training would I get 

on your Technical Marketing Program? 

A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want to use their engineering knowl-

~ 

ctr1c 

edge in dealing with customers. After 
completing orientation assignments in 
engineering, manufacturing, and market
ing, the Program member may specialize 
in one of the four marketing areas: appli
cation engineering, headquarters market
ing, sales engineering, or installation and 
service engineering. 

In addition to on-the-job assignments, 
related courses of study help the Program 
member prepare for early assumption of 
major responsibility. 

Q. How can I decide which training 

program I would like best, Mr. Abbott? 

A.. Well, selecting a training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, and now you are 
focusing your interests only a little more 
sharply. The beauty of training programs 
is that they enable you to keep your 
career selection relatively broad until you 
have examined at first hand a number of 
specializations. 

Furthermore~: transfers from one Gen
eral Electric training program to another 
are possible for the Program member 
whose interests clearly develop in one 
of the other fields. 

Personalized Career Planning 
is General Electric's tenn for the 
selection~ placement~ and pro
fessional development of engi
neers and scientists. If you would 
like a Personalized Career Plan
ning folder which describes in 
more detail the Company's train
ing programs for technical gradu
ates, write to Mr. Abbott at Sec
tion 959-13~ General Electric 
Company, Schenectady 5, N. Y. 

"'o~1-ess Is Our Mosf lmporlanf ltotlvt:f 
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This mark 
tells you 
a product 
is made of 
modern, 
dependable 
Steel. 

Whether it jumps to make a discovery that's out of this 
world, or sits down quietly to spend a century or two on 
atomic research, steel is the only material that has the 
strength and vigor to keep up with the reach of modern 
man's mind. 

New Stainless Steels developed by United States Steel 
withstand the vibration and friction of unearthly speeds. 
New USS Steel Forgings shape atomic reactors and nuclear 
power systems. Look around. You'll see steel in so many 
places-building strength. And steel depends on men like 
you. For information about the many career opportunities 
at U.S. Steel, including financial analysis or sales, send 
the coupon. uss is a registered trademark 

United States Steel 

United States Steel Corporation 

Personnel Division 

Room 6085A, 525 William Penn Place 

Pittsburgh 30, Pennsylvania 

Please send me career information about U.S. Steel. 

Name ---------------------------------------------

School 

Address __________________________________________ __ 

City ____________________ Zone __ State ______ __ 



0 eans progress through chemistry~ 
it, t r it, r t it 

MAKE IT. In one respect the chemist enjoys a freedom af
forded few other professions-if he needs some new material 
for a specific problem, he can usually make it. Need a grease
less emulsifier? He can start with a water-soluble polyglycol 
and tailor it exactly to your needs. Need a coupling agent 
with surfactant properties for aromatics? Sulfonating his 
dodecylbenzene should do it. And it does. Certainly there 
are a great many ways to solve problems, but at Dow the 
emphasis is on "make it." 

MASTER IT. Theoretical possibilities are not enough for the 
developers of new Dow products. These products must be 
mastered to achieve the utmost of their possibilities. Pow
dered calcium chloride hard to handle? A new pelleted form 
provides the answer. Methylcellulose dusty and hard to 
dissolve? Make it granular, clean, and free flowing. In this 
intermediate or developmental stage of the Dow operation, 
the emphasis is on "make it work." As a result, as with all 

Dow products for industry, "If it's Dow, it's backed by 
complete technology." 

MARKET IT. It happens to be true that for your better prod
uct, the world will beat a path to your door considerably 
faster if you have an astute marketing department. Here 
again the scientific method proves its value. Dow marketing 
personnel make sure the right people know about the right 
product and can get it in the right package. At Dow, 
marketing personnel know their products "from the chem
istry up." Rigid foam? Builders can use it for insulation, 
boat builders for buoyancy. Polyethylene film? Food proc
essors can use it for packaging, housewives for picnicking. 
In this way, Dow's marketing experts serve industry and the 
consumer by helping them get better products in the best 
possible form. 

To learn more about the Dow Opportunity, visit or write the 
Technical Employment Manager at any city below. 

California-Pittsburg, Seal Beach 
Colorado-Rocky Flats 
Illinois-The Dow Metal Products 

Company, Madison 
Louisiana-Plaquemine 
Massachusetts-Eastern Research 

Laboratory, Framingham 
Ohio-The Dobeckmun Company; 
Dow Industrial Service, Cleveland 
Oklahoma-Dowell Division, Tulsa 
Texas-Freeport 
Virginia-Williamsburg 
Canada-Sarnia, Ontario 

THE DOW CHEMICAL COMPANY C& MIDLAND, MICHIGAN 
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Biggest thirst in the universe 

Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-Y, 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with u LAS 

Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS. MILITARY AIRCRAFT. DC-8 JETLINERS II CARGO TRANSPORTS II AIRCOMB® II GROUND SUPPORT EQUIPMENT 

MININESOT A TIECHNOILOG 



Official Publication of the Institute of Technology 
University of Minnesota 

ARTICLES 

THE SUN by Charles P. Reinert 

_Research results on a solar experiment 

ElK RIVER~S NUClEAR REACTOR by Fletcher w. Tyler 

Atomic power for the future 

PROJECT CONTRACT- STRESS by Hillard Kahan 

Research project at the University 

DEPARTMENTS 

Editorials 

What's New 

Society Shorts 

Jokes 

Miss February 

Brain Teasers 
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14 

20 

7 

24 

30 

36 

46 
52 

THE COVER.. The theme of the cover this month is research. Ron 
Morin gives us a view of the interrelationships of all sciences in 
the quest for new knowledge. 

Published monthly October through May. Entered as second-class matter April 9, 1925, at the 
post office at Minneapolis, Minnesota, under the act of March 3, 1879. Office: 2 Mechanical En
gineering Building, University of Minnesota. Telephone: FE 2-8158, Extension 514 or 6435. Sub
scription rate: $2.75 per year. Single copies: 40 cents. Advertising rates upon application. Pub
lisher's representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, and 737 
North Michigan Avenue, Chicago. Member of the Engineering College Magazine Association, 
Chairman, Charles Wales, Wayne State University, Detroit, Michigan. 
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OAK CREEK TO PRODUCE 1,050,000 KVV 

In 1957, Wisconsin Electric Power Company's Oak Creek power plant became the 
largest power plant in Wisconsin, generating 500,000 kw in the first four units 
shown to the left of the white line on the photo. Five years later - by the end of 
1961- it will produce 1,050,000 kw. 

A growing industry, indeed. The 275,000 kw unit 6 will be housed in the nearly 
completed structure at the right. Unit 6 will include improvements over its "twin" 
unit 5, which was placed in service at the end of 1959. Unit 5 is just left of the largest 
stack. As in all Company operations, design and development work is assigned to 
Company engineers. The Company. is also participating in atomic power research 
at the Enrico Fermi plant at Monroe, Michigan. 

Engineers have abundant opportunities here in all fields for personal progress in 
power. In addition to a wide diversity of industry, the Company's service area offers 
a good balance of commercial and farming activities. A good place to work and live. 

ISCONSIN ELECTRIC PO 
SYSTEM 

Wisconsin Electric Power Co. Wisconsin Michigan Power Co. 
MILWAUKEE, WIS. APPLETON, WIS. 

ER COMPANY 

Wisconsin Natural Gas Co. 
RACINE, WIS. 



Bendix answers your questions 

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 
bu.ild you.r career to su.it you.r 
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 

A THOUSAND DIVERSIFIED PRODUCTS SERVING THESE FIELDS: 

automotive " electronics " missiles & space .. aviation " nucleonics " computer .. machine tools .. sonar " marine 
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Editorials 

How Lucky Can You Get? 

In the past two decades Americans have been taking part in 
what has been aptly described by the director of the National 
Bureau of Economic Research as "one of the great social revolu
tions of history." This revolution has been one of full employment, 
sensationally booming production and the widest distribution of 
plenty ever known anywhere. What may be even more important, 
this social revolution has been accompanied, and indeed made 
effective, by what might equally aptly be called a new industrial 
revolution - a headlong advance in the efficiency, productivity and 
exploratory progress of American industry. 

The result has been a prosperity for the American people far in 
excess of that ever witnessed by a nation before. 

Perhaps the most curious aspect of the entire revolution is the 
fact that few of us have been fully aware of the exciting magnitude 
of this transformation. We have been so worried over inflation, 
taxes and the strain of continual international crisis that few of us 
are really consciously aware of our new affluence. 

Even the prosperous 1920s do not favorably match u_p with the 
abundant days of the present. In 1929, remembered by graying 
citizens as a time when things were really high, wide and hand
some, the total per captia income of the people of the U.S. was 
40% less than in 1950, 55% less in 1959. And this gain takes into 
account, in full, the rise in the price level. What a lift like this 
means to millions of Americans is difficult to express. Perhaps the 
taxi driver hit it off when he said, "Sure, what used to cost a nickel 
costs a dime now. But you see, I have the dime, and I didn't have 
the nickel." 

The American system that has produced this expansion is some
thing quite new. It's not the old fashioned capitalism of an earlier 
era. It's certainly not socialism, nor any of the other many different 
kinds of economic organizations known to man. It's an outgrowth 

The Uneasy Balance of Terror 

Over the past year there has been an increasing volume of 
support to the theory that United States rockets and bombers 
would be useless if Russia attacked us. Now, a recent book, "The 
Crisis We Face," finally comes out and says it quite definitely 
and convincingly. 

Written by George Steel, a west coast consultant on computer 
problems, and Paul Kircher, an associate professor of business 
administration at UCLA, the book contends that intercontinental 
rockets and long-range bombers have become so complicated that 
it is mathematically impossible for them to function properly under 
wartime conditions. 

The authors are automation specialists and both have worked in 
defense industry plants involved in designing automatic controls 
for weapons systems. Specifically, they claim that: 

If Russia attacked us, its rockets would be launched under care
fully controlled conditions, without haste and at a time of 
Moscow's choosing. 

Ours, launched in retaliation, would have to be fired on 15 
minutes notice, many of them after enemy warheads had exploded 
nearby with earth rattling explosions and leaving a residue of 
intense radiation. 

Our communications would almost certainly be knocked out or 

and mixture of many things, all of which are very new. Even a 
cautious definition such as "democratized capitalism" or "mixed 
economy" is sure to start a heated and hazy argument. 

Yet even if it can't be defined, at least we know a few things 
about how it works. We know, for example, that a major factor in 
our new prosperity is that we are constantly redistributing the 
national income into the hands of the less prosperous. We are, in a 
sense, plowing back part of our economic earnings into making 
consumers out of people who formerly couldn't afford to buy much. 
The effect of this redistribution has produced a "seller's market" 
that would make 1929 seem almost sterile. 

This dramatic rise in economic wealth has come about as a result 
of many factors. One big factor has been the prolonged military 
emergency of the past two decades. 

It has also come about through the operations of the graduated 
income tax; through the passage of minimum wage laws and other 
legislation to protect labor; through government subsidies and 
guarantees to people who need a break; through the upward 
pressure on wages exerted by labor unions; through the fact that 
our need for war material has given us 20 years of full employ
ment, and a seller's market for labor; through new management 
attitudes, which include an increasing realization that the well-paid 
worker, who does his job under healthy and agreeable conditions, 
is a valuable worker; and also, of course, through an enormous 
gain in the efficiency of American industry and business. 

Without this gain in efficiency, the other changes would not have 
contributed much of anything toward prosperity. They would 
simply have robbed Peter to pay Paul. 

By lifting millions of Americans out of proverty and into the 
market place, with cold cash in their hands, American business has 
provided markets undreamed of even in the humming 1920s. 

interrupted, and it would be an almost impossible problem to 
transmit commands from whatever military headquarters might 
have escaped the initial attack. 

The Minute Man solid-fueled rocket, which the air force claims 
would be cheap and simple and effective, would actually be none 
of those things. It would cost as much as the Atlas or Titan but 
deliver only a fraction as much explosive punch. 

The Polaris Submarine-launched rocket would suffer from the 
same disadvantages as the Minute Man, plus the difficulty of 
getting commands from military headquarters that would send 
it into action. 

The B52 Bombers which at present are our main retaliation 
threat would never be able to penetrate Russia's anti-aircraft rocket 
defenses, and if they could, they might find only empty cities 
to bomb. 

At present, they contend, we are in a perilous situation because 
Russia has many well-tested and relatively simple and reliable 
rockets while we have none, and won't have any to speak of for 
another couple of years. 

So far there seems to be little valid criticism of the theory. If 
there is, we hope it will soon be forthcoming. 

Letters to the editor are welcomed in response to any material presented in the Technolog or pertinent to University life. If possible 
on our part and if not indicated otherwise in your letters, they will be printed. Address them to The Editor, Minnesota Technolog, 
Room 2, Mechanical Engineering. 
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The University Sends a Team to Study 
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Isophotes of percentage polarization from one visible scan of Kidal. 

by CHARLES P. REINERT, Physics, '61 
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In recent years our sun has become the object of intensive 
scientific investigations. This is the story of one such quest for more 
knowledge about our source of life~ 

In the November, 1959, issue of the T echnolog we pre
sented an important new theory concerning the corona 
of the sun. Now, 13 months later, we are fortunate to 
give our readers a follow-up report on the experiments 
done in attempting to prove the validity of that theory. 

The center of our solar system, the sun, has fascinated 
man since the beginning of time. First it was thought 
to be a god, since little was known about it, and it gave 
the ancients sunlight which made the crops grow, and 
now it is a source of considerable scientific curiosity 
concerning its physical structure. 

Being our nearest, and hence most easily observable 
star, studies made on the sun can be extended to more 
distant stars to gain information on many aspects of 
science. For instance, the sun is a good example of a 
well designed fusion reactor, something physicists have 
been working on, unsuccessfully, for many years. The 
sun's structure also hints of its origin, and with it the 
possible origin of the entire universe. 

According to astronomers, the sun is just a typical 
dwarf star like millions of others. Its mass of 330,000 
times that of the earth is contained in a spherical region 
about 1.4 million kilometers in diameter, but with a 
mean specific density of only 1.4, only 25% of that of 
the earth. The sun's dense inner core is surrounded by 
gaseous layers of continually decreasing density, until 
at the surface, the gas pressure is only about .14 lb per 
in2

, about 1% of that of the earth at sea level. In fact, 
the lack of rigidity appears quite amazing when one 
observes that the mean period of rotation of the sun at 
its equator is 27 days, but increases to almost 33 days at 
75 degrees latitude! 

sun"s characteristics 
The outer surface layer, called the photosphere, with 

a temperature of about 6000 degrees Kelvin, is the source 
of most of the solar energy radiated to outer space. The 
inner regions of the sun, with temperatures as high as 
several million degrees, are almost invisible to outer 
detection because of the absorbing effect of the cooler 
photosphere, and hence do not contribute very much to 
the total energy output. The inner layers make their 
presence known, however, in terms of a «mottled" effect 
on the surface, believed to be caused by the "bubbling 
up" of the hotter inner gases through the cooler out
side layers. 

The sun's chromosphere, a region immediately above 
the photosphere and extending up a few thousand miles, 
was first seen clearly during solar eclipses, where it 
appeared as a bright red ring around the solar disc. The 
red color is believed to be due to its high hydrogen and 
helium content, which are highly ionized because of the 
five to one hundred thousand degree temperatures pres
ent in this region. 

Above the chromosphere, and extending for millions 
of miles out into space is one of the most interesting 
parts of the sun, its "corona." This region, which cannot 
ordinarily be seen because of its brightness, is about 

equal to that of the daytime sky on earth. It appears 
during solar eclipses as a bright wide halo, stretching 
out into space for many million miles, gradually growing 
dimmer with increasing distance. The corona lends itself 
readily to picture taking by even the most amateur of 
camera bugs since the brightness varies by a factor of a 
million from the inner part of the corona to its outermost 
extremities. Almost any reasonable daytime exposure 
will give good picture results. 

corona temperature 
Probably one of the most fascinating things about the 

corona is the very high temperature which it appears to 
possess, one of several million degrees, a thousand times 
hotter than the photosphere below it, and ten thousand 
times hotter than the 100 degree surrounding space on 
its outer boundary. There have been several attempts 
at explaining away this intensely high temperature 
region. Since the sun's inner core is believed to be at 
about the same temperature, it was suggested by 
Schwarzchild in 1910 that perhaps this coronal energy 
was supplied through the bubbling up of this hot inner 
layer through the cooler photosphere, so that this energy 
would be somehow transferred into the corona. 

The coronal light was explained as being due to scat
tering by free electrons in the coronal belt, of the emitted 
radiation from the photosphere, somewhat in the same 
manner that particles in the earth's atmosphere scatter 
the incoming solar light, and thus cause the brightness 
of the daytime . sky. If this were indeed the mechanism 
responsible for the coronal light, then, because of the 
symmetry of the situation, the radiation should hit the 
electrons essentially along a radial direction, i.e. perpen
dicular to the sun's surface, so that the electron should 
emit its own maximum radiation also along the radial, 
so the resultant radiation would be said to be radially 
polarized. (See Figure 1.) (In general, ordinary light may 
be said to consist of many plane waves, vibrating in 
random directions. When the light is polarized, the 
intensity in one particular plane is predominant, and if 
100% polarized, only vibrations in that plane are pres
ent at all!) 

Early observations more than a century ago indicated 
that the coronal light was, indeed, polarized, and a 
considerable number of measurements were made during 
the 30's and 40's to measure different aspects of the 
polarizing effect. Because of the attractiveness of 
Schwarzchild's explanation of the coronal light, however, 
most of these experiments simply assumed radial polari
zation and concerned themselves with measurements of 
the percentage of polarization, useful for determinations 
of electron densities, and few actual confirmations of the 
precise direction were attempted. 

A few physicists did, however, attempt to make actual 
measurements of the precise direction, and some of 
these showed startling deviations from radial polariza
tion, in one case (K. G. Zakharin, 1936) as much as a 
90 degree deviation from radial. These "unexplainable" 
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deviations and inconsistencies in other aspects of the 
model, plus the recent discovery of the excessively high 
energy particle "corona" about the earth, the Van Allen 
belts, led Doctors E. P. Ney and Paul J. Kellogg, of the 
University of Minnesota Physics Department, to suggest 
an alternative model for the solar corona, which was 
"that the solar corona consists of trapped charged parti
cles moving in the magnetic fields of the sun, very like 
the charged particle cloud surrounding the earth which 
has recently been discovered by Van Allen and his 
collaborators." 

This theory, in which electrons would spiral around 
the sun's magnetic field lines from one pole to the other, 
would explain the non-radial polarization mentioned 
above, since as the electrons circled around the magnetic 
field lines, they would emit "synchrotron" radiation, that 
is, classical radiation due to their acceleration, so that 
they would radiate a pattern similar to that of a radio 
transmitting antenna. The resulting wave would then 
be polarized in a direction perpendicular to the plane 
of the electron's path, so that the vector as seen from 
the earth would be tangent to the sun's magnetic field 
at every point. (If the sun's magnetic field were that of 
a simple dipole, for instance, and all coronal light were 
due to synchrotron radiation, a pattern like Figure 2 
would be obtained.) So, assuming that at least a part of 
the coronal light is due to classical "synchrotron radia
tion," the polarization of the coronal light might be 
expected to be non-radial, at least in some latitudes 
where the magnetic field was quite strong. 

The Ney-Kellogg model seemed to agree or at least 

Fig. I. Diagram of directions of polarization due to scattering by 
free electrons in solar corona, according to conventional model. 

have no dispute with other observed characteristics of 
the corona, for instance its change in shape with the 11 
year sunspot cycle. It had been observed that the corona 
was nearly symmetrical in shape at sunspot maximum, 
but that at sunspot minimum, it was much thinner at 
the poles, though widely extended in the equatorial 
regions. This could be explained at least qualitatively 
by the injection of more and higher energy particles at 
sunspot maximum, which would "fill up" the polar regions 
with . more electrons, leading to a more symmetrical 
corona. 

The best test of the theory, however, seemed to lie in 
doing a more precise measurement of the direction of 
polarization around the corona, for if the corona did 
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Fig. 2. Direction of polarization of light due to synchrotron radia
tion, if Sun's magnetic field were like that of a simple dipole. 

behave Van Allen like belts, the direction of polariza
tion should be non-radial, providing that the synchrotron 
radiation were in the right "ball park" so to speak, that 
is, if the electrons had sufficiently high energy so that 
their radiation would be in the visible or near-infra-red 
portion of the spectrum. According to calculations, the 
energy required for these electrons would be about five 
billion electron volts (one electron volt is the energy 
acquired by an electron accelerated through a potential 
of one volt), a seemingly very stringent requirement. 
Solar particles of energies up to 500 million electron 
volts had, however, already been detected by balloon 
and satellite studies, and there was theoretical evidence 
to suppose that even higher energy particles might be 
present. 

It had been estimated, firstly, that the whole energy 
of the corona must be supplied every 105 seconds, but 
considering the electron density in the corona is only 

Fig. 3. Schematic diagram of raster scanner and polaroid wheel. 
Duplicate systems are used in the separate wavelength regions. 

about 106 electronsjcm3 (compared to about 1021/cm3 

for earth at sea level) it turns out that the average time 
between collisions for a 3 kilovolt electron is also about 
105 seconds, so it is conceivable that if this coronal 
heating mechanism accelerates some particles to energies 
of greater than 3 kv, they would gain energy faster than 
they could lose it, so that there might not be a normal 
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distribution of energies, but instead one with a long high 
energy tail on it, so that electrons of the right energy 
for visible radiation might well be expected. 

Previous studies of the corona had used photographic 
methods almost exclusively, but due to limitations of the 
photographic emulsions and errors introduced by chang
ing temperatures, film processing, etc., it was decided 
that to measure aspects of the corona more accurately, 
an electronic scanning system would best fill the bill. 
A schematic view of the detecting instrument, of "pola
vision telescope," designed by Dr. Ney and associates 
for use in the October, 1959, solar eclipse, is shown in 
Figure 3. 

The scanning system back of the 4 inch objective lens 
is somewhat like that used in early television systems, 
consisting of a rotating disc with a spirally programmed 
series of holes, which scan the image of the corona, once 
every 30 seconds. Behind the scanning disc is a more 
rapidly rotating polaroid, mounted at right angles to 
each other and appearing in alternate windows, so that 
the direction of polarization can be established from the 
intensity of light coming through each window in its 
turn. Behind this polaroid disc is a photomultiplier tube, 
cooled to -40 degrees F. via a deep freeze compressor 
unit to keep down spurious thermal noise. 

The electrical output of the photomultiplier varies as 
the intersity of the incoming light to the tube, and this 
output is then amplified and fed to four rectangular 
cathode-ray tubes, the signal reaching each successive 
tube being greater by a factor of five, to allow accurate 
reading at all ranges of intensity. The cathode-ray tubes 
are then scanned by a shutterless 35 mm movie camera, 
so that the resulting record image consists of two out-of
phase sine waves, from whose intersections and relative 

Fig. 4. This polarimeter unit used a 35mm camera mounted 
behind another 4 inch refractor telescope. 

heights, can be determined the coronal brightness and 
the percentage and direction of polarization of the 
corona, scanned out to 2.5 radii. Since a richness in the 
infra-red portion of the coronal spectrum was one of the 
expected results of the new theory, the experiment was 
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run simultaneously in the visible and in the infra-red 
(4750 and 8000 Angstroms, respectively) with suitable 
polaroids and photomultipliers for the two regions. 

Since the daytime sky on earth is normally quite 
highly polarized, owing to the scattering of the sunlight 
off particles in the earth's atmosphere, it was decided 
that even though the sky brightness fell off by a factor 
of 103 during totality in the eclipse belt, it would be 
good to check the residual intensity and polarization of 
the sky, to be sure that the eclipse results would not be 
doubted on these grounds. Smaller telescopes, also with 
rotating polaroids but with occulting discs removing the 
coronal image out to 5 solar radii (thus viewing the sky 
from 5 to 13.5 solar radii) were used for this purpose. 
A visual record of the event was provided by a 35 mm 
photographic camera mounted behind another 4 inch 
refractor telescope. One of the three complete pola
rimeter units, operating in the Sahara Desert, is shown 
in Figure 4. 

out on the desert 

The October 2, 1959, solar eclipse was to be total in 
a narrow belt extending from the Atlantic Ocean off the 
northwest coast of Africa, through the Canary Islands 
and down through the heart of the Sahara Desert. Since 
one of the chief headaches of the potential eclipse 
observer is clouds, the three different observation sites 
chosen for the measurements were in the Sahara region, 
one in the central desert near a French military base at 
Kidal, and the other two in the southern desert, 800 
miles away so as to be meteorologically disconnected 
from the Kidal site. (This choice of stations led to a 
meteorological probability of only .2% that all stations 
would fail, and a 65% chance that all would succeed.) 

Those manning the northern site were Dr. Ney, Dr. 
Jacques Blamont, physics professor from Paris, Dean 
A. F. Spilhaus of the Minnesota Institute of Technology, 
and Jim Stoddard, physics department electronics tech
nician, while the personnel at the southern positions were 
"Buddy" Tohrness, director of the physics machine shop, 
and Bill Huch, research associate, at Goure, and Dr. 
Kellogg, Ray Maas, research associate, and the author, 
at Tanout. 

The scientific and survival equipment, some 12,000 
pounds in all, were . flown with personnel to Africa a 
week before the eclipse. Previous arrangements had been 
made in July for trucking and fuel supplies at each of 
the three sites and to have a concrete slab laid at each 
site for the rigid mounting of the eclipse gear. 

Eclipse time in the desert was to be about noon, local 
time, October 2, and the days previous were spent in 
testing and retesting the scientific equipment and Onan 
electrical generators at each site in preparation for the 
event. The French military were very cooperative and 
furnished each base with two radio transceivers and 
operators, as well as soldiers for protection, so that we 
could have reliable daily radio contact between all three 
sites to exchange technical data on the equipment. A 
code had been arranged for calibration of the recording 
equipment, so that the staff at the two southern sites 
could benefit from data received by the team at Kidal, 
since the eclipse would occur there about one-half hour 

(Continued on page 38) 
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Harley A. Cloud (BSEE, Penn State '58) is a group Jeader 
in the development of simulation testing equipment for a 
new solid state airborne computer which IBM is building 
for the Air force. 

TRIPS THROUGH THE ST TOSPHERE 
WITHOUT L VING 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 paten· 
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· 
tng 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 three years. 

But age is 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. Or you may write, outlining your 
background and interests, to: 

Manager, Technical Employment 
IBM C~rporation, Dept. 893 
590 Madison Avenue 
New York 22. N.Y. 

® 

You naturally have a better chance to grow with a growth company. 
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Just a short distance north by northwest of inneapolis a pioneer 

project is .coming to lifee The Elk River nuclear power plant is a leader 

in the emerging field of atom controlled power. 

The place is Elk River, Minnesota. The subject is 
nuclear power to serve some 40,000 east-central Minne
sota resident owners of the Rural Cooperative Power 
Association (RCPA). Elk River, just 30 miles northwest 
of the Twin Cities, will soon be the first rural distributor 
of electricity resulting from man's conquest of the atom. 

The story starts under the squash courts of the stadium 
at the University of Chicago in 1942. It was then that 
scientists climaxed years of research trying to show that 
mass and energy could be equated as Dr. Albert Einstein 
proposed in his Theory of Relativity. They showed this 
by sustaining the first nuclear chain reaction. Shortly 
thereafter, this powerful source of energy was fashioned 
into two of the most destructive weapons mankind had 
ever produced- the atom bombs that destroyed the 
Japanese cities of Hiroshima and Nagasaki. 

Even before the atom bombs were dropped on these 
two Japanese cities, many scientists believed that their 
efforts should be directed toward a peaceful develop
ment of atomic energy. Because of the tremendous heat 
that is released from the atomic fission, the scientists 
concluded that generating electricity by the atom could 
have a greater impact on the world than could its destruc
tive power. If we also consider our depleting natural 
fuel reserves, the possibility of nuclear power as a cheap 
replacement fuel comes to mind. 

natural fuel depletion 
The question as to the adequacies of our present-day 

natural fuel reserves could be debated indefinitely. There 
have been varied estimates as to when our coal and 
petroleum fuels will become exhausted. These estimates 
range from a pessimistic outlook of 25 years to many 
hundreds of years by the more optimistic. Some geolo
gists estimate that our reserves are adequate for centuries 
to come. But, on the other hand, leaders in the field of 
atomic energy feel these estimates to be extremely opti
mistic and that in several decades we may encounter 
almost complete natural fuel depletion throughout the 
world. In some areas, this may occur within a decade. 
In any event, the time will come when we will be forced 
to look to other fuels for our energy. Nuclear energy 
people feel that the quicker we realize this fact and 
begin producing power by new fuels, the more assured 
we will be of continued energy for the turbines produc
ing the world's electricity. 

It wasn't until 1946 that the United States initiated 
plans to use atomic energy for peaceful purposes. In 
1954, an amendment to the Atomic Energy Act was 
passed by the U.S. Congress. This amendment author
ized the Atomic Energy Commission (AEC) to initiate a 
program encouraging widespread participation in the 
development and utilization of atomic energy for peace
ful purposes. To meet these objectives the AEC 
announced a cooperative program for the demonstration 
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of commercial power reactor installations. 
With rising fuel costs in mind, and particularly in 

Minnesota which ranks close to the top in prices paid 
for fuels, and the prospect of natural fuel exhaustion 
in the not too distant future, the Board of Directors of 
the RCP A at Elk River, shortly after the passage of this 
1954 amendment, began to consider proposals by the 
AEC that a reactor be built at their plant. Contracts 
were signed between the AEC and ACF Industries, Inc., 
(subsequently purchased in May, 1959, by the Allis 
Chalmers Manufacturing Company), for the design, con
struction, and test operation of the reactor plant. The 
AEC and RCP A signed a separate contract for the opera
tion of the plant. Groundbreaking for the new plant 
began on August 5, 1958-

reactor plant 
Physically, the reactor plant is characterized as a 

closed cycle, natural circulating boiling water type reac
tor, operating at a thermal power of 58.2 megawatts. 
Basically, the reactor's function is this: the atomic portion 
of the plant heats water for the primary circuit of the 
two circuit steam generating unit. Steam generated with
in the reactor is passed from the reactor vessel to the 
primary heat exchangers. In the heat exchangers, the 
steam condenses to pass its heat to a secondary coolant 
for the indirect production of the turbine steam. 

In the secondary circuit, the steam produced in the 
heat exchangers is superheated in a separately fired 
superheater. This, now dry, super-heated steam is then 
delivered to the turbine throttle at 825°F and gauge 
pressure of 600 pounds per square inch. 

The containment vessel, constructed of steel varying 
in thickness from 1fz to % inches, has an over-all height of 
115 feet, 18.5 feet being below ground level. The vessel 
has an internal diameter of 74 feet. Total weight of the 
steel alone in the containment vessel is 330 tons. Intern
ally, the vessel has a two-foot liner of concrete for 
shadow shielding. The purpose of the containment shell 
and liner is to prevent the release of any radioactivity 
into the atmosphere. Personnel may enter the contain
ment vessel through an airlock compartment consisting 
of two manually operated doors. These doors are in 
series with an interlocking arrangement which assures 
that one door is closed at all times. To remove large 
pieces of equipment, a large bolted freight door has been 
provided. Since this is not an airlock door, its use will 
be restricted to periods when the reactor is not operating. 

reactor vessel 
The reactor vessel is located within the containment 

shell. It is 25 feet high and has a diameter of 7 feet. It 
is of carbon steel construction, 3% inches thick, internally 
clad with a 3/32 inch layer of stainless steel. Surrounding 
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the core area is a l-inch thick thermal shie.ld of stainless 
steel, spaced l-inch from the vessel wall. Water is cir
culated through this area to cool the shield and vessel 
wall. Two 6 inch nozzles and a distribution ring deliver 
the water to cool the reactor. Above the water level 
and approximately 7.5 feet high is the steam dome. The 
dome is designed to provide low pressure steam for dis
charge from the vessel through two 8 inch steam nozzles. 

The heart of the reactor system is the nuclear core, 
located within the reactor vessel. In the core lie the 
fuel assemblies arranged circularly at the center. A 7 
inch thick stainless steel grid plate, supported by a stain
less steel barrel-shaped vented support resting on the 
vessel bottom, supports the fuel assembly. The main 
control device -the throttle of the reactor- consists of 
boron impregnated stainless steel control rods. Boron 
is used because it has the property of absorbing neutrons. 
These control rods are guided by an egg crate shaped 
member directly over the grid plate and resting on it. 
This assembly acts as a channel for the passage of the 
control rods and aids natural circulation of cooling water 
within the vessel. 

By moving the rods into the core, they absorb neu
trons that would normally strike other atoms and cause 
fission. This results in fewer fissioned atoms and less 
heat generated, thus reactivity is decreased. On the 
other hand, reactivity is increased as the rods are pulled 
out of the reactor. 

nuclear fuel 
Fuel for the reactor is a combination of uranium oxide 

and thorium oxide. This fuel is compressed into fuel 
pellets, each about the size of a 45 caliber cartridge. 
One hundred twenty fuel pellets are then assembled to 
make up each fuel tube. Twenty-five fuel tubes consti
tute a fuel element. The 148 fuel elements occupying the 
core therefore contain 444,000 fuel pellets. 

Present indications are that about 60 pounds of uran
ium fuel will be used annually for an electrical output 
of 22,000 kilowatts per hour. This compares with about 
80,000 tons of coal required by the conventional system 
to produce an equal amount of electricity. 

Steam produced in the reactor passes into the two 
heat-exchangers. This exchanger unit is horizontally con
structed of two-shells in which the primary steam is 
condensed in the tubes and the secondary steam is gen
erated in the shell. The reactor steam only circulates 
through the exchanger unit and does not come in contact 
with water in the second or turbine steam generating 
circuit. Turbine steam is created within the steam gen
erator by the heat produced by natural condensing of 
reactor steam. Also in the exchanger shell system is a 
dry pipe for removing moisture and delivery of high 
quality steam to the turbine steam circuit. 
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Cooperative reactor and steam plant overlooking the Mississippi 
River at Elk River, Minnesota. 

The superheater receives non-radioactive steam from 
the heat exchangers and increases its temperature . to 
825°F. Superheating the steam creates a dry steam which 
then propels the turbine blades of the generator. The 
superheater is located in a building separate from the 
containment vessel and will be fired by coal or natural 
gas, giving it a thermal capacity of 14.8 megawatts. 

The Elk River Reactor will be powering a 22,000 kilo
watt turbine generator. Standing by will be a conven
tional boiler ready to produce steam in case the reactor 
is shut down, as in the case of refueling. This stand-by 
boiler system will assure that electrical output will always 
remain constant. 

Refueling will only be necessary every 12-15 months. 
The entire fuel changing operation will be carried 
out under water. After inserting control rods completely 
into the reactor vessel to stop the fission process, the 
reactor cavity will be filled with water. Then the reactor 
head is removed and the fuel elements are transferred 
individually to the storage well where they will remain 
for one to three months for a cooling off period. Follow
ing the cooling off period, the fuel elements are loaded 
into a 25 ton casket to be shipped for reprocessing. 

Only one-third of the 148 fuel elements will need 
replacement each year. These will be removed from the 
center of the reactor core. Elements located away from 
the center will then be moved inward so that the new 
elements can be placed in the periphery. 

radiation control 
The Elk River Reactor is just another steam generator, 

yet its many peculiarities from the conventional boiler 
makes it necessary to add additional equipment and take 
extra precautionary measures. The reactor and contain
ment vessels have already been mentioned, but there 
are other areas we should consider. Besides the release 
of energy in the form of heat and the release of additional 
neutrons, the fission process of the atomic reactor also 
releases radiation. The importance of the neutrons is 
that they sustain the nuclear reaction, the released energy 
produces steam, but the radiation is unproductive in 
terms of nuclear power plants and must be controlled. 

Control of the radiation is accomplished by absorbing 
material, consisting cf an eight foot thick concrete shell 
surrounding the reactor vessel. This barrier is sufficient 
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to permit operating personnel to work in the containment 
vessel during operation. However, work is sQ.heduled so 
that no man will be in the containment vessel longer than 
two hours out of each eight hour shift. It is noteworthy 
that the amount of radiation a man would receive for this 
amount of exposure will be no more than the average 
person could receive from medical or dental x-rays in 
one year. 

A second area of consideration is the control and 
disposal of radioactive waste material. This material can 
be either in liquid or solid form, coming directly from 
the reactor core itself. The water circulating throughout 
the primary and secondary circuits is constantly under
going purification. Since water itself does not become 
radioactive, but particles in it can be, the control of 
dispersed radioactive material is only a matter of keeping 
the water clean. To partially accomplish this, all the 
piping in the primary system is made of non-corrosive 
metals. In the Elk River system, anything that comes in 
contact with radioactivity is either made of or coated 
with stainless steel. This will serve two purposes: less 
corrosion and less maintenance which could incr~ase the 
life of the power plant. , 

Together with non-corrosive piping, an elaborate sys
tem of filters and demineralizers has been added to 
control the inevitable particles that do get into the water 
system. The filters working much like the oil filter on an 
automobile take out the insoluble particles and the 
demineralizers, operating similarity to a home water 
softener, neutralize the soluble particles. 

The only solid wastes that will be encountered will be 
the used filters and resin beds in the demineralizers. 
These will be disposed of by simply removing a complete 
cartridge, placing it in a waste casket and shipping it to 
an AEC site for burial. 

Any liquid wastes that accumulate will come from 
small leakages in the system. Due to the closed cycle 
feature and the natural circulation design which lacks 
the added valves and pumps that could be potential 
sources of leakage, a minimum amount of leakage is 
expected. The liquid waste that does occur will be 
collected in one of two 3,000 gallon water retention tanks 
and monitored for radioactivity. Several alternatives are 
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Flow diagram showing the primary and secondary steam generat
ing circuits of the reactor plant. 
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Cutaway view showing the reactor vessel inside the containment 
shell and the separate housing for the superheater. 

available if the water is above government specifications. 
It can be allowed to decay over a period of time, it can 
be diluted, or it can be processed in a portable demin
eralizer. Either of these methods is sufficient to render 
it as safe as drinking water which meets government 
specifications. 

The purified water will then be used again in the 
system as needed. If, however, the dilution process is 
used more water will be available than will ever be 
used: The excess water will be released into the river 
by the "batch" system. 

utility power plants 
The Elk River reactor will be the fourth utility power 

reactor in the United States to go into action. It is the 
first reactor, however, to serve a rural constituency. Other 
power reactors across the continent include the Shipping
port reactor at Hanford, Pennsylvania, powering a 60,000 
kw electrical generator; the Dresden reactor at Dresden, 
Illinois, operating at 180,000 kw; and the 134,000 kw 
Yankee Atomic Electric Plant in Rowe, Massachusetts. 

Northern States Power Company is presently building 
a 66,000 kw reactor plant in Sioux Falls, South Dakota, 
to be completed in 1962. 

On the opposite side of the globe, Russia is by no 
means disregarding the future of atomic fuels £or power 
generation. In fact Russia, early in 1954, was the first to 
open a nuclear power plant and this plant had an elec
trical output of 5,000 kw. By contrast, our first reactor, the 
Shippingport Atomic Power Station, wasn't completed 
until 1957. 

By the time the reactor goes "critical" on April1, 196~, 
22 additional men will have been added to RCP As 
payroll. When the RCP A staff takes over, after being 
broken in by Allis-Chalmers personnel, 14 men will form 
the heart of the operating staff. There will be four shifts 
of three men each- a shift supervisor, reactor operator 
and an auxiliary operator plus two over-all supervisors. 
Other personnel include a nuclear instrumentation spe
cialist, a nuclear contacts manager and a three-man 

(Continued on page 44) 
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POLARIS: Northrop's Datico checks 
out Polaris at all levels of mainte
nance and operation. 

orthrop i 

X-15: Northrop produces Q-Ball, the 
flight angle sensor for safe re-entry 
of X-15 and other aerospace vehicles. 

SKYBOLT: Guidance and navigation 
systems are being developed by Nor
throp for this new and highly secret 
air-launched ballistic missile. 

MERCURY: The Northrop landing sys
tem is designed to bring the Mer
cury astronaut down safely. 

now active in more 

AERODYNAMICS: Northrop's Laminar 
Flow Control technique is designed 
to greatly increase aircraft range, flex
ibility, cargo and passenger capacity. 

TITAN: Northrop supplies complete 
technical and industrial management 
to activate the T-2 Titan missile base. 

For work on these advanced programs, we seek exceptional en~ineers, scientists and mathematicians. 
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COMMUNICATtONS: Northrop designs 
the trans-Pacific Scatter Communi
cations Network and other world
wide communication systems for 
U.S. and free world governments. 

han 70 important pro 

ARGET MISSILES: Northrop has pro
uced more than 50,000 electroni
'ally- controlled aerial targets, and 
i.Jrveillance drones. 

COMMERCIAL METAL PRODUCTS: Nor
throp produces aluminum architec
tural shapes for many important 
industrial and commercial buildings. 

ite Northrop Corporation, Box 1525, Beverly Hills, California. Divisions: Norair, Nortronics, Radioplane. 
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T-38: World's first supersonic twin
jet trainer is built by Northrop for 
the United States Air Force. 

SPACE RESEARCH: Northrop's accel
erated space research programs 
reach into such advanced areas as 
maneuverability, rendezvous, space 
vehicle maintenance, space probes, 
and the survival of men in space. 
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The Assistant looks at 

Fig. 1 

Sketch 1. Varying Normal Force 
Sketch 2. Varying Normal and Tangential Forces 
Sketch 3. Constant Normal Force; Varying Tangential Force 
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An essential part of any research project is the work done by 
project assistants@j This first person account gives clear insight to the 
method of research analysiso 

Research projects carried out by staff members and 
graduate students at the University of Minnesota often 
provide part-time employment for undergraduates. 

Many of us do nothing more involved with our hands 
at school than to push a pen or manipulate a slide rule. 
We use our heads more than our hands. Part-time work 
on experimental projects can at least help a student 
develop manipulative skills and may help particular 
students become aware of their creative abilities for 
using and making instruments. There are a number of 
ways in which undergraduates can be of assistance on 
research projects. Senior workers often do not have time 
to fill in details on the influence of parameters that they 
already understand to some extent. An undergraduate 
may be able to fill in the details under the direction of 
a senior member. Because an undergraduate's responsi
bility is narrower, he may be able to make routine or 
tedious measurements with greater precision than a busy 
supervisor. Perhaps an undergraduate's ignorance of the 
broad aspects of his immediate task can add to the 
objectivity of his results. 

stress phenomena 
For the first few months that I worked in the Aero 

Engineering Department, I was assigned drafting chores. 
I soon learned that it is best not to become too proficient 
at drafting if one hopes to be assigned more challenging 
work. However, it is useful to be able to handle standard 
drafting tools such as a LeRoy set with some degree of 
perfection, particularly if one intends to go on and write 
a thesis for an advanced degree. 

Last summer I began working on a project in which 
contact stress phenomena are investigated experimentally 
and theoretically. Contact stresses occur, for example, 
whenever ball bearings or roller bearings are used. The 
objective of the contact-stress project is to study experi
mentally and theoretically the effects of placing rounded 
objects in contact under different loading conditions. In 
one problem that has been investigated thoroughly, a 
sphere is pressed between two parallel flat plates and 
passes through the center of the sphere. Under these 
conditions circular contact regions are formed at the 
contacts of the sphere with the plates. A second force is 
then applied in a direction perpendicular to the first 
force. This loading arrangement is shown in sketch 3, 
Fig. 1. The second force tends to make the sphere slide 
on the plates. When relative movement takes place 
between some but not all of the particles on either side 
of a contact surface, it is said that "no-gross slip" con
ditions prevail but that «microscopic sliding" takes place. 
The terms "microscopic sliding," "gross slip," and "slide" 
apply when relative movement occurs between all par-

tides on either side of the contact. _ 
Graduate students working on the project experimen

tally determined the energy loss per cycle when the 
force tangential to the plates was varied sinusoidally 
under conditions of microscopic sliding. Their results 
compared favorably with theoretical predictions made 
by another research group. Professor L. E. Goodman 
explained to me that the results of this and other basic 
studies now being made will help designers better under
stand the behavior of materials undergoing contact 
stresses. The experimental and theoretical results ob
tained for these idealized contact problems, such as the 
sphere be~ween flats mentioned above, may be of value 
in the understanding of the behavior of granular media, 
such as sand, where large numbers of interfaces between 
particles exist. 

Figures 2, 3, and 4 show apparatus that a graduate 
student designed for studying the loading arrangements 
in sketches 1 and 2 of Fig. 1. Part of the apparatus is 
attached to the upper surface of the moving crosshead 
and part to the lower surface of the upper crosshead of 
an Instron tension testing machine shown in Fig. 4. In 
practice a sphere is attached to the free end of each of 
driving elements A, B, and C in Fig. 2. The moving 
crosshead is then raised until the spheres are in contact. 
Driving element C is attached to a load cell in the 
upper crosshead. 

Static measurements of the load-deflection relation 
that arises when two spheres are pressed together can 
be made by placing an optical lever system across the 
spheres to measure deflection and by using the load cell 
to measure force exerted on the spheres. 

Drivers A, B, and C are made of barium titanate, and 
they are used for making dynamic measurements of 
contact stress phenomena. When electrodes are deposited 
on parallel surfaces of a barium titanate element and the 
material is subjected to an electrical poling process in 
which a DC voltage is placed across the electrodes at a 
temperature about 100°C, the element becomes piezo
electric. Subsequently, electric charge will be generated 
on the electrodes if the element is subjected to a me
chanical force. 

electrical pressure 
If the element is constrained from moving, it will exert 

mechanical forces on the constraining objects if an 
electrical field is placed across the electrodes. The ele
ment will exert a push or pull depending on the direction 
of the applied field and the orientation of the constraints. 
An unrestrained barium titanate element will expand 
and contract cyclically if an alternating voltage is placed 

(Continued on page 28) 
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Hamilton Standard's Electronics Department is currently 
developing the automatic stabilization system for Grumman 
Aircraft's exciting hydrofoil boat. This all-aluminum, 80-ton 
test design is expected to reach speeds of 60 to 80 knots by 
means of reducing its drag through the automatically con
trolled "lift" of hydrofoils. For peak efficiency, the incidence 
of these foils must be continuously controlled so that the 
center of gravity will remain steady as wave height and 
direction of flow change ... through every kind of sea. 

As you can see, the engineering requirements implicit in 
. designing an automatic control system for such a craft 
created a variety of problems. Engineers had to consider 
automatic pitch stability augmentation during take-off, cruise 
and landing; manually adjustable trim control devices to 
allow the pilot to set desired trim in pitch attitude; pitch 
trim control from level to eight degrees bow-up and within 
± .25 degrees of reference. In addition, the control, which 

I 
will require 115 ± 10V RMS at 400 ± 20 CPS, had to be 
designed so that open or short circuit failure of any one 
component would not put large reference voltages in circuit 
areas resulting in large control surface displacements. 

Making use of its experience acquired in engineering the 
Automatic Stabilization Equipment for helicopters such as 
Sikorsky's S-61 the Electronics Department developed the 
lightweight, highly transistorized gear shown below incor
porating the latest state-of-the-art packaging and circuitry 
techniques. The block diagram on the left below shows the 
breakdown of the major parts of the system-amplifier and 
compensation, vertical gyro package and rate gyro. Space 
prevents detailed explanations of its operations but if you 
would like to work on similar challenging undertakings talk 
with our campus representative about your career aspira
tions. Write for your copy of our brochure, ENGINEERING 

FOR YOU AND YOUR FUTURE, to Mr. R. J. Harding. 

I I I I 
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Energy conversion is our business ,.H , 
i 

FIEBIUIARY, 1961 

A candle in a dark room? 

Transverse and/or Visible electro· 
magnetic waves? 

A universal constant? 

How many wave lengths in a photon? 

Is light affected by gravity? 

A full appreciation of light and all 
its phenomena is essential to the 
successful completion of our energy 
conversion mission. 

We use this knowledge constantly
as, for example, in our recent devel· 
opment of a photo-voltaic conversion 
system and a mechanical-optical 
system to convert light energy to 
electrical energy. 

To aid us in our inquiries we call 
on the talents of General Motors 
Corporation, its Divisions and other 
individuals and organizations. By 
applying this systems engineering 
concept to new research projects 
we increase the effectiveness with 
which we accomplish our mission
exploring the needs of advanced 
propulsion and weapons systems. 

Division of General Motors. Indianapolis, Indiana 
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Light Waves to Measure Lengths 

Recently in Paris the world adopted a new interna
tional standard of length- a wavelength of light- re
placing the meter bar which has served as a standard 
for over seventy years. How can light waves, a form of 
energy, be used to measure length, a physical quantity? 
Light is a visible form of radiant energy emitted by 
atoms and propagated as waves. Two light waves, if they 
have the same wavelength and are travelling in the same 
direction, may interfere with one another. If the waves 
are superimposed their energies will be combined, and a 
brighter illumination will result. However, if one wave 
trails the other (i.e., if the two waves are out of phase) 
by one-half wavelength, the two will cancel, and dark
ness will result. If the path-lengths of two similar light 
rays differ by as little at ljlO wavelength, interference 
will result. Optical measurement of this interference, to
gether with a knowledge of the wavelength, permits ex
tremely accurate de~e::.-mination of length. Because the 
atoms that emit light are vibrating at a tremendous rate, 
the phase of the light they produce is constantly chang
ing. For this reason, only light from a single source can 
be used to produce detectable interference. 

The interferometer is the device used to measure the 
meter by means of light waves. Krypton-86, the source 
of the new standard of length, emits an orange-colored 
light having 1,650,763.73 wavelengths to the meter. By 
means of optical instrumentation, this light is "laid" 
alongside the meter bar that has already been mechan
ically determined to an accuracy of less than one wave
length. Using an interferometer, one can then measure 
down to the fractional part of a wavelength by which 
the bar differs from the standard meter defined in kryp
ton-86 wavelengths. 

An example of a simple interferometer is that made 
with two optical flatdisks of glass or quartz whose fac
ing surfaces are planar. These are positioned one on top 
of the other, making contact at one edge and separated 
at some other point by the ob:ect to be measured. Single
color (monochromatic) light is directed at the upper sur
face, and each ray is divided into two portions. One 
portion is reflected by the lower surface of the upper 
flat, and the other passes through to be reflected from 
the upper surface of the second flat. These rays are re
combined in the upper flat, and form alternate dark and 
bright bands. Each dark band or fringe of this pattern 
represents a separation of the two flats by an even num
ber of half wavelengths. By counting the number of 
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fringes between the edge and the point of contact with 
the sample, the height can be calculated. This is done 
by multiplying the wavelength of the light used by one
half the number of dark bands. 

FIG. I 

FIG.2 

As an example, Figure I gives a side view of two flats 
being used to determine the height of object A. At those 
points where the reflected rays are out of phase by 
Yz wavelength, dark bands appear in the upper flat. 
Figure 2 is a top view of the device, showing that 10-
fringes appear between the two points of contact. If 
Kr-86 light is used, the height of the object is: 

lOX .0000238 = .000119 in. 
2 

New Stainless Muffier 
For the first time in the auto industry a new muffier 

made of a new stainless steel is going on an American 



production car. More than 50 per cent of the muffler will 
be stainless steel with stainless steel being used in critical 
areas. 

The new muffler Ford Motor Company is now putting 
in the 1961 Thunderbird will last at least three times as 
long as the standard muffler used on most of today' s 
automobiles. 

Allegheny Ludlum metallurgists estimate that this new 
steel is from five to six times more corrosion resistant 
than aluminized steel and from 15 to 18 times more cor
rosion resistant than conventional mild steel now being 
used in most of today's mufflers. 

The Thunderbird uses a dual exhaust system which 
calls for two mufflers using stainless steel. Each of these 
mufflers weighs 13-pounds or a total of 26-pounds per 
car. The stainless steel used in making each muffler is 
7-pounds or a total of 14-pounds per car. 

In 1960, Ford Motor Company turned out 87,218 
Thunderbirds. Should the same number hold true for 
this year, it would require a total of 610 tons of this 
special stainless steel for mufflers. 

In 1960, there were a total of 6,697,252 passenger cars 
built in this country. Using just 6-pounds of stainless 
steel for a muffler for each car, which is a low estimate, 
it would mean that the potential for stainless steel in 
this new use would amount to 20,091 tons. In 1960, stain
less steel shipped directly to the entire automotive indus
try amounted to about 85,000 tons; this gives some indi
cation of the huge potential for the corrosion resistant 
material in this new use. 

On the Tunderbird the MF -1 material is used for the 
inner shell, one baffle, and the heads of the muffler. 
These are the areas that take the corrosive wear. The 
inner shell and baffle are of .036 gauge and the heads 
are of .048 gauge. 

Today's high compression engines and higher octane 
fuels combine to knock out mufflers at the rate of 25 
million a year. The annual replacement bill for the auto 
owner, according to independent surveys, is from $290 
million to $500 million a year. 

Modern fuels for autos produce strong sulphuric and 
hydrochloric acids, which are passed into the exhaust 
system with water vapor. Such acids quickly rust through 
metals less corrosion resistant than stainless steel. 

Tests reveal that it is the short run, stop-and-start 
driving that is hardest on mufflers. In this type of driving 
the highly corrosive condensates (acids) have a better 
chance to rust out the metal. 

Heat is another muffier-destroying factor. High speed 
turnpike driving can push the temperature in a muffler 
up to 1100 degrees F. Steady 60-miles-per-hour driving 
will result in temperatures slightly above 850 degrees F. 

An 18QO .. kv BIL Condenser Bushing 
This 1800-kv BIL condenser bushing which weighs 

6850 pounds and is 23% feet high was designed and 
built by Westinghouse for use on transformers with 
a high-voltage rating up to 750,000 volts. The bushing 
brings the high voltage through the transformer cover 
and connects the transformer windings to the high volt-
age lines. , 

The bushing will be used in development work 
directed toward the ultrahigh voltage transmission system 
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of the future. The highest voltage commercial transmis
sion line presently operating in the U.S.A. is 345,000 volts. 

Provisions were made on the 1800-kv BIL bushing to 
assure low temperatures in the bushing conductor and 
insulation structure. 

Work by Westinghouse to develop methods for using 
ultraviolet light to communicate over great distances in 
free space has enabled the company's air arm division to 
build and demonstrate a system for transmitting images 
and other information over an ultraviolet carrier. 

The experimental system employs a standard 5ZP16 
cathode ray tube as both a source and a modulator of 
ultraviolet. A conventional ultraviolet-sensitive photo
multiplier is used to receive the transmission. Input 
signals are supplied to the system by a standard tele
vision camera and the output image is displayed on the 
screen of a standard television receiver. The most im
mediate significance of the installation is its indication 
that it will soon be feasible to use cathode-luminescent 
devices as virtual point-source generators of ultraviolet 
radiation at the outputs and in the narrow band-widths 
necessary for space communication. 

The attention being given to ultraviolet space com
munications systems results from the belief that ultra
violet will prove superior to infrared or radio frequency 
in several respects. Chief among these are the extent to 
which the extremely short ultraviolet wavelengths can 
be beamed by compact optical reflectors to achieve 
antenna gains of several million, and the extent to which 
ultraviolet systems are free from celestial and ther
mal noise. 

The Xenon Tube 

A major break-through in the field of xenon high 
brightness, long-range illumination has been achieved 
by the Duro-Test Corporation, the nation's fourth largest 
manufacturer of fluorescent and incandescent bulbs and 
electronic equipment. The xenon bulb is said to be the 
most advanced light source in existence to date. 

Xenon high pressure, high brightness bulbs are a new 
type of powerful lamp for military use, searchlights, 
projectors and space applications. The rays of the xenon 

(Continued on page 44) 
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Development testing of liquid hydrogen-fueled rockets is car
ried out in specially buiit test stands like this at Pratt & 
Whitney Aircraft's florida Research and Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from (ji remote blockhouse (inset}, with dosed
circuit television providing a means for visual observation. 
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Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born-a 
recognition that engineering excellence was the key 
to success. 

That attitude, that recognition of the prime impor
tance of technical superiority is still predominant at 
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero .. 
space medium-air breathing, rocket, nuclear and 
other advanc7d types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engf .. 
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

ircra t? 

At P&WA's Connecticut Aircraft Nuclear Engine Lab~ 
oratory (CANEl) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P&WA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine. This 
equipment is capable of recording 1,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA's research in advanced 
space auxiliary power systems. Analytical and Experiq 
mental Engineers work together in such programs to 
establish and test basic concepts. 

PRATT & "\VHITNEY AIRCRAFT 

IFEIBRUARY, 1961 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - Palm Beach County, Florida 
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Proiect Contact ... Stress 
(Continued franz page 21) 

on the electrodes. The barium titanate drivers used on 
the apparatus of Figs. 2 and 3 are hollow cylinders each 
3 in. long, 3 in. diam., with a % in. thick wall. The inner 
and outer surfaces are silver coated electrodes and the 
cylinders are poled in a thickness direction. Alternating 
voltages are placed across the electrodes causing the 
cylinders to expand and contract radially. Radial motion 
of a cylinder is accompanied by an expansion and con
traction in the direction of the cylinder's longitudinal 
axis. This longitudinal motion is imparted to the spheres 
attached to the free end of each driving cylinder. 

vVhen a sphere driven by one of the cylinders is 
brought into contact with another sphe::e, that is, held 
rigidly in the longitudinal direction, the barium titanate 
will sense the constraint and exert a force at the contact 
of the two spheres. This force can be measured with a 
barium titanate disc, such as D in Fig. 3, that is, placed 
between the driving cylinder and the objects being 
driven. There will be come deformation of the spheres, 
and this can be measured with the electrical signal from 
a phonograph cartridge, such as E in Fig. 3, whose 
needle is placed in contact with the driver. 

Graduate students are presently measuring oscillating 
forces in the order of a few pounds and deformations in 
the order of tens of microinches when a % in. diameter 

Fig. 2. Notice the sphere attached to the free end of each of the 
driving elements. 

steel sphere is driven against a second % in. diameter 
steel sphere. 

Calibration of sensing elements D and E requires 
considerable attention. Figure 5 shows a multiple-beam 
interferometer that was built on the project for this 
purpose. Essentially what this instrument does is com
pare the amplitude of a sinusoidally varying displacement 
with the wavelength of a monochromatic light source. 
When the interferometer was first being used, a project 
engineer learned of an interferometer technique called 
"the fringe disappearance method" and asked me to find 
articles describing it. vVhen library assignments are 
given in class, we are usually given exact references, but 
when worldng on a research project one may only be 
given slim clues as to where references might be found. 
It is instructive to go through the somewhat frustrating 
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Fig. 3. The deformation of the spheres is measured by a phono
graph cartridge. 

experience of standing in a library wondering how to 
begin looking fer an elusive reference and to find, almost 
by accident, a first reference, and to follow clues in it 
until a whole list of references is compiled. 

In one experiment two spheres are pressed together 
and one of the spheres is then driven against the other 
by a driving cylinder. The frequency of the electrical 
driving signal is varied until a system resonance is found. 
This occurs when it is easiest for the drive to exert a 
given force on the spheres. If a particular commetdal 
load cell supplied with the Instron machine is used to 
measure the mean force on the spheres, the load cell 
itself resonates at a frequency close to the system reso
nant frequency. This makes measurements very difficult 
to interpret. 

Accordingly, a new load cell was constructed with the 
requirements that it should be very stiff and yet be able 
to sense accurately loads in the order of 10 lbs. During 
the Christmas vacation I had a chance to take part in 
designing a new load cell that a graduate student is 
constructing. Two barium titanate ceramic discs with 
plane surfaces, electroded and thickness poled, that were 
available in the contact stress lab were selected as 
sensing elements for the new load cell. To a first ap
proximation, discs of this type may be considered as 
condensers with a capacity of a few thousand micro
microfarads. If a force is slowly applied to a disc whose 
electrodes are open circuited a charge will be developed 
on the electrode surfaces. If a resistor is placed across 
the disc the change will be dissipated. From elementary 
circuit analysis the time in seconds for the charge to be 
reduced to 1/eth of its original value is T = RC where 
R is the resistance in ohms and C the capacitance of a 
disc in farads. This time T is called the time constant 
of the RC circuit. 

(Continued on page 33) 
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hat's it take to ake the right c nnection? 
Plenty! Consider the problem. Western Electric manufac
tures the switching systems which connect some 60-million 
Bell telephones throughout the U. S. The average call over 
today's electromechanical system requires 420 relay opera
~ions. All together, this interconnecting equipment makes 
up the heart of what is, in effect, the world's largest machine. 

That's where Western Electric and you come in. The 
switching equipment for this "machine" involves an enor
mous manufacturing job carried on by our plants throughout 
the country. Because of the size and service requirements 
involved, we require quality standards far exceeding those 
of ordinary manufacturing. The size of this job presents an 
unusual challenge to the engineer who may save the Bell 
System many thousands of dollars by even a small cost
reduction step. 

While today's switching calls for a priority on engineer
ing, tomorrow's will be even more exciting. For even now 
the revolutionary Electronic Central Office is under field 
trial and promises to remake the world of telephony. Future 
Western Electric engineers, working closely with their 
counterparts at Bell Telephone Laboratories, will concen-

trate heavily on developing manufacturing methods for this 
ECO equipment. 

Your Western Electric assignments may cover many of 
our other responsibilities as the world's leading communica
tions manufacturer. Perhaps you'll work on advances in 
microwave transmission, or even on satellite communications. 

Joining Western Electric may well be your right 
connection. 

Opportunities exist for electrical, mechanical, industrial, civil and 
chemical engineers, as well as physical science, liberal arts, and 
business majors. for more information, get your copy of "Western 
Electric and Your Career" from your Placement Officer. Or write 
Coliege Relations, Room 61 05, Western Electric Company, 19 5 Broad
way, New York 7, N. Y. And be sure to arrange for a Western Electric 
interview when the Bell System recruiting team visits 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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The student Branch of the American 
Society of Mechanical Engineers was 
dormant during the month of December 
due to the pressure of finals and the long 
holiday vacation. However, November 
was quite eventful. Highlights of this 

month were a field trip, the monthly meeting, and the 
A.S.M.E. National Meeting to which we sent two dele
gates. · 

The 1960-61 series of field trips began in the traditional 
manner with a tour of Hamms Brewery on November 18. 
Led by Dennis Enright, the field trip chairman, a group 
of about forty assembled at Hamms eager to observe 
the intricate processing machinery in action. Following 
the very interesting trip through the bottling room, 
warehouse, cellar, and wort facility, the group enthusi
astically retired to the tap room for refreshments. Pretzels 
washed down with copious quantities of "product" were 
enjoyed by all. 

The meeting held November 30 at 1:30 was attended 
by approximately 25 persons. Guest speaker was Mr. 
Robert E. Barnhart, Engineering Division, Proctor and 
Gamble, Cincinnati. Mr. Barnhart's talk was entitled 
"Engineering Education: Stepping Stone to Manage
ment?" The main point of his talk was that before an 
engineer can expect to be promoted to a management 
position, he must first demonstrate his technical compe
tence as an engineer. 

Our president, Alan Holm, and Alan Greenberg at
tended the 1960 Annual Winter Meeting of the A.S.M.E. 
in New York. The meeting held November 28 through 
December 2 consisted of a number of dinners and lunch
eons at which A.S.M.E. business was conducted and 
technical papers were presented. AI Holm will give a 
complete report at our next meeting. 

Now is the time to start planning for E-Day. If the 
A.S.M.E. is to continue its fine record in this event, it 
will need the cooperation and participation of all its 
members. 

The American Society of Agricultural 
Engineering held its December meeting 
at the Agricultural Engineering build
ing. This meeting was the annual stu
dent faculty night. This is the night the 
faculty lay aside their lecture material 

and don aprons to prove to the students that everything 
they hand out is not difficult to digest. 

Guest speaker for the evening was ~·'lr. Russell Larson 
of the U.S. Department of Agriculture. Mr. Larson gave 
an interesting talk on farm structures and of the wide 
opportunities and challenges this field has to offer the 
Agricultural Engineer. 

The next regular meeting of the student branch will 
be held at Northern States Power Co. on January 17, 
1961. This will be the first of the regular monthly meet
ings to go to the guest speaker and his place of employ
ment. We feel certain this added feature will be interest
ing as well as beneficial to all. 

We are all looking forward to the student faculty 
recreational evening which is planned for January 17. 
This is the evening we have the whole St. Paul gym
nasium reserved for our use to swim, play basketball, 
games, etc. 
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Theta Tau recently initiated into its 
midst four new members. They are: 
Chuck Harris, Dick Hedger, Jim Peter
son, and Dale Thronson. We hope these 
new actives will enjoy being Theta Tau's 
as much as we like having them. 

Our star-studded basketball team roared to victory in 
their first game of the quarter. With such lettermen as 
"Shorty" Tangren, "Dead-eye" Schasker, "Dugie" Ratte, 
"Bomber" Berg, and "Goose" Lamont back, player-coach 
Schasker sees a very successful year in store. Says "Dead
eye," "My biggest problem will be to keep the boys 
eating their Wheaties regularly." 

The first party of the new quarter was held on January 
13 and was well attended by actives and rushes. Next 
on the social calendar is a toboggan party or a skating 
party depending on what the weatherman decides to do. 
Also coming up is the annual semi-formal to be held at 
the Minnesota Valley Country Club which, of course, 
will be the biggest event of winter quarter. 

Sigma Alpha Sigma finished off 1960 
with a spree. The miseries of Fall Finals 
were drowned at a fraternity stag party 
at Gene Paymar's. After several hours of 8 trading money and making jolly, the 
comrades sang their way through the 

night. Displaying amazing talent were Chief Chanters 
Ray Dabbah and Stan Kaplan. 

When grades were announced, the Fraternity decided 
to hold a gala New Year's Party: not to celebrate, but 
rather to forget! The Celebration was spectacular. The 
Lieberman Estate was decked out, superb food and enter
tainment were provided. The entire affair was arranged 
by the S.A.S. Pledges: Bob Walensky, Chuck Reich, Ken 
Stein, Bob Buchwald, and Steve Levie. New Year's 
Morning, however, they had their revenge. 

Those "Newcomers to the Ways of Science" who are 
interested in a quiet-conservative group will have to go 
elsewhere. Others (with nice grades) call Tom Wexler, 
WAlnut 6-0098. 



b rt 

A general meeting of the student chap
ter of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers 
was held on January 5. Short talks on 

~ the benefits of membership in AIME 
were given by Dr. Pfleider and Mr. 

Wheaton, both members of the faculty of the School 
of Mines and Metallurgy. 

The thirty-fourth annual meeting of the Minnesota 
section of AIME, held in Duluth, was attended by eight 
members of the Student Chapter. The meeting included 
talks on both the research trends and economic problems 
of mining and metallurgical engineering relevant to the 
state iron ore industry. 

A general meeting was planned for February 7. The 
main topic is to be summer employment. Also planned 
is a party to be held on February 21. Various movies on 
selected topics will be shown during the months of 
February and March. Specific dates will be posted on 
the bulletin board. An afternoon meeting will be held in 
late February or early March featuring Dr. Davis, former 
Dean of the School of Mines, who will give a talk on 
"The Future of Taconite." 

We of KHK are happy to be a part of 
the Technical Fraternities Council. It 
can prove to be dynamically unifying 
organization among the students in I.T. 
and also between students and faculty. 

Congratulations to Charlie Gustafson, 
Tom Hess, Dick Lachenmayer, Rod Maas, Ed Nelson, 
Rod Soukup, and Dave Whitsoe who became active 
shortly after the beginning of the quarter. Our after
finals Christmas party was a resounding success with 
twenty-two couples attending. 

Just a personal word to every E.E. Stop over at the 
house, 901 Washington S.E., have a cup of coffee, and 
meet the guys that make up Kappa Eta Kappa, your 
national electrical engineering fraternity. It will be to 
your advantage to stop in. 

~ February is a full month for the mem-
bers of Alpha Chi Sigma. With our new
ly elected officers, we have numerous 

A projects and activities underway. Our 
~ new president is Dick Hartect, our vice

president is John Conery, and our social 
chairman is Jim Kirkstad. 

The members of Alpha Chi Sigma have started a pro
gram to provide a transition between high school and 
college chemistry. Every Saturday morning, a lecture is 
held to provide interested high school students with an 
opportunity to learn needed basic facts we feel were 
not covered completely enough in high school chemistry 
classes. The lecturers are members of AXE as well as 
prominent graduate students. 

In the latter part of this month we will sponsor a 
freshman chemistry achievement test. All freshmen cur
rently enrolled in either chemistry or chemical engineer
ing are eligible to partake in the testing. There will be 
prizes awarded to the top three scores received on the 
test. Further information will be available through Dr. 
O'Connor's inorganic chemistry-25 class. 

Another project of AXE is to help the faculty of the 
Chemistry Department towards the advancement of 
safety. We are distributing pamphlets and posters in the 
freshman and sophomore labs in an attempt to promote 
better lab procedure with fewer accidents. 

Our social calendar will also be very full this month. 
Our social chairman 'has a skating party and a theater 
party planned. In addition, we expect to partake of the 
North Dakota hockey team trip as a group. We all hope 
it will be half as much fun as the Wisconsin trip. 

We wish to invite all men in chemistry or chemical 
engineering to visit us at any time at our house at 613 
Oak St. Feel free to drop in anytime. 

Since many fourth year engineering 
students seek technically oriented sum
mer jobs, AIChE decided to present a 
panel on Summer Employment to start 
off the new year. Now is the time indus
try begins looking for summer help, so 

hints on obtaining employment are most helpful early 
in the quarter. The panel, presented at the January 11 
meeting, consisted of moderator Curt Peterson and mem
bers Dale Silbernagle, Bob Reid, Jerry Jenko, Tom Plouf, 
Ron Christenson, Marv Wittrock, and John Ehlen. Each 
panelist described how he obtained his job, what his 
duties were, and how he benefitted from the experience. 
The panelists also contrasted working for companies of 
different sizes and in various fields of chemical proces
sing. 

The second meeting of AIChE featured Dr. Herman 
Bieber, senior engineer for Esso Research and Engineer
ing. Dr. Beiber's presentation considered "Engineering 
Problems in Solid Propellant Hesearch." This topic in
cluded thermodynamics of propellant systems, hazards 
of producing and using high-energy ingredients, fluid 
flow and heat transfer in rocket nozzles and finally, 
control of the direction, magnitude and duration of the 
thrust vector. In concluding the meeting, President 
Charles Boudrye presented the Annual Chapter Scholar
ship Award to Thomas W. Spriggs, who attained the 
highest average of all Chem E juniors during the first 

(Continued on page 42) 
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ELDOR,SOMET\tJ\ES I GET 1\-\E \0£/:\ 
THAT COMPANY RECRUITING- REPS 
ARE. EXAGGERAT\NG- TO US. OON'T 
YOU F\NO \T T~US? 

I Will UVE \N 1\W ULTRt\-MODERN 
All ELECTRON\C HOM£ SNUGGL£.0 
AMON& THE PINES AT THE E.OGE 
OF A CRYSTAL BLUE LAKE:. 

AND SO YOU'RE. JO\N\NG COLUNS? 

A£ YOU KNOW, ALBRE.C HT, \ A\JE. 
ACCEPTED AN E.NG\NE:E:R\NG 
P0£11\0N PRIMA.R\L'i ON T\-\E 
BI\5\S OF AN HONEST, FORTHR\GHT 
DRESENTATlON. 

\\\\\11\ /~ 

II) J 

W\1\-\ MERELY A DOUBLE GA\<AGE, 
ONE OF MY SPORTS JOBS WILL HAVE: 
TO SlT OUT \N T"E. YE.AR-ROUND 
PLEASANT WEATHER. 

THEY SA.\0 T~AT l WOULD BE WO\lKI~C1 
ON NEW UNCHARTED TRA\LS 
THROUGH 1'\-\E. UN \VERSE ... W\TH 
T\-\E. ONLY UM\TS THOSE. IMPOSED 
BY MY ltv\AG-INAT\ON. 

THE:'/ TOLD ME E)(ACTLY WHAT 
MY 5ALARY WOULD BE,A.NO \'LL 
HA\JE. TO SETAS\DE. (TEMPORAR\lY) 
MY PLANS fOR AN OCEAN-GOlNG ---
YACHT. 

Furthermore, Collins is one of the nation's leading growth companies, producing for both govern· 
ment and business. Commercial fields include airline and business aircraft communication and 
navigation equipment, data transmission, microwave, amateur radio, broadcast and ground com· 
munication equipment. Research, development and manufacturing facilities are located in Cedar 
Rapids, Dallas and Burbank. 

Collins likes engineers ... 20% of its 13,000 employees are engineers. Collins is in the business, 
basically, of selling the products of their imaginative thinking. 

Collins would Wee to discuu your future with you. Write for the free booklet "A 
Career with Collins" and aslc your placement Counselor when the Collins representQ 
ative will be on campus. 

YES, ALBRECHT, SUCH HON£<;T'( AS 
THE\RS SHOULD NOT GO UNREWA.RDE.D. 

COLLINS :RADIO COMPANY 
CEDAR RAPIDS, IOWA DALLAS, TEXAS BURBANK, CALIFORNIA 
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Project Contact ... Stress 
(Continued fr·orn page 28) 

Any instrument that is used to sense the charge on a 
disc must have a high input resistance so that the charge 
produced on the disc by a static load will not appre
ciably change during the time required to perform an 
experiment. A KeHhley ·Model 610A Electrometer, which 
is a multipurpose, high input impedance, DC measuring 
instrument is being used during the development stage 
of the load cell. 

The first load cell using piezo-electric sensing elements 
that was constructed on the project was extremely 
sensitive to normal changes in room temperature. If this 
cell were used to measure static or mean loads in an 
experiment, small changes in room temperature would 
cause apparent changes in load. It is interesting to follow 
the improvements that are being made in the design of 
this load cell because I learn how unforeseen practical 
difficulties arise when an instrument that is simple in 
conception must be modified until its performance is 
acceptable. 

Many different kinds of information are required by 
students doing experimental work on campus. It is 
important to know how to go about obtaining equipment 
and supplies. I have been sent on errands to buy such 
diverse things as electrical components instruments, ball 
bearings, photographic materials, and turpentine. I have 
gained some appreciation of the value of University 

Fig. 4. The instron tension testing machine showing crosshead 
attachment. 

services to persons working on campus. A student could 
try unsuccessfully for days to make photographs of 
apparatus with high enough quality for use in a thesis 
only to find that a professional photographer from the 
University's photo lab could do the job in a few hours. 
Much of the apparatus used in experiments is made in 
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Fig. 5. Specially built interferometer used for calibration of sensing 
elements. 

campus machine shops. One of the most exacting tasks 
that is required of a student experimentalist is the job 
of portraying in a drawing his conception of an object 
that he wishes a machinist to make. 

In summary, I believe that the experience I have 
gained while working on the contact stress project is 
very worthwhile. From time to time I find that some of 
my course work is more interesting than it might other
wise be because I recognize theory that is of value in 
practice. Through working in a laboratory I have become 
aware of the importance of some topics in applied 
mechanics as much as three years before I will be in a 
position to study them formally. Because I have had a 
chance to observe the kinds of work involved in a gradu
ate program, it will now be easier for me to decide 
whether or not to enter graduate school upon graduating 
or to go directly into industry. I understand that other 
undergraduates may have an opportunity by next sum
mer to do research or contact stress problems if a new 
proposal supported under the NSF program for under
graduate participation in research is approved. 

It is intended that the funds will be used entirely for 
the purpose of hiring undergraduates to participate in 
research for a period of 8 to 10 hours per week during 
the school year and for longer periods per week during 
the summer. They will probably find, as I did, that their 
first efforts will resemble early associations with the 
opposite sex. One may read a lot about what to do but 
finds, in fact, that the actual endeavors do not have 
solutions as simple as those given in book form. 

$ 
IN 

(See page 52) 
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THE DIVERSITY 
OF ELECTRONICS 

ACTIVITY AT II UGH ES PRO .. 
VIBES AN IDEAL ENVIRON
MENT FOR THE GRADUATING 
ENGINEER OR PHYSICIST. 
THESE ACTIVITIES INCLUDE: 

11 Polaris Guidance Development 
11 Army/Navy Computer Systems 
11 Space Ferry 
11 Fixed Array Antennas 
11 Fire Control Radar Systems 
11 Pulsed Doppler Radar and 

Anti-Submarine Warfare 
11 Naval Tactical Display Systems 
11 3-Dimensional Radar 
m Air-to-Air Missiles 
m Space Propulsion Systems 
11 Tunnel Diodes 
11 Infrared Devices 
11 Satellite Active Repeater 

Development 
m Wide Band Scanning Antenna 

Feed Systems 
11 Microwave Antennas and 

Radomes 
11 Guidance and Navigation 

Computers 
11 Satellite Communication 

Systems 
11 Satellite Reconnaissance Drone 
11 World-Wide Communications 

Networks 

11 Command Control and 
Information Processing 

11 Micro-Electronics 
m Linear Accelerators 
11 Gamma Rays 
m Nuclear Fission 
11 Remote Handling Devices 
11 Photoconductive Materials 
11 Electroluminescence 
11 Solid State Display Devices 
m Terminal Communications 
11 Line-of-Sight UHF and 

VHF Relay Systems 
11 Air Traffic Regulation and 

Landing System 
11 Pincushion Radar 
11 Logi-Scale General Purpose 

Computer 
11 Radar Closed Loop Tester 
m Missile-Range Ship 

Instrumentation 
11 Precision Trajectory 

Measurement System 
m Space Vehicle Subsystems 
m Telemetering Systems 
m Radiation Sources, Detection, 

Handling Equipment and 
Effects Analysis 

11 Inertial Missile Guidance 
Systems 

m Machine Tool Controls 
m Microwave Tubes 
m Transistors and Diodes 
m Rectifiers 
m Thermal and Magnetic Relays 
11 Crystal Filters 
11 Digital Components and Devices 
m Plasma Physics Research 

ELECTRICAL ENGINEERS AND PHYSICISTS 
B.S., M.S. and Ph. D. (June and Summer Graduates) 

Members of our staff will conduct 

CAMPUS INTERVIEWS 
February 28 and March 1, 1961 

Find out more about the wide range of programs, unique 
Professional Register, advanced educational programs and 
relocation allowances offered by Hughes. 

For interview appointment or informational literature consult 
your College Placement Director. Or write Hughes College 
Placement Office, P.O. Box 90515, Los Angeles 45, California. 

CREATING A NEW WORLD WITH ELECTRONICS 

~-------------------, 
I I 

: HUGHES I I I 
I I 

L-------------------~ HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, Fullerton, 
Malibu, Newport Beach, Oceanside, 
Los Angeles, Calif.; Tucson, Arizona 



Will you be a name Oil' will you be an indivi• 
dual? Your job choice wm make the differ .. 
ence. At Allis-Chalmers, training of new 
personnel is not an assembly-Dine process. 
Training, job assignments, promotions are 
gauged to your growth as an individual. 
Pers~nal counseling is considered the key to 
your success ••• various members of man .. 
agement meet with you to help you tailor a 
training program in keeping with your back· 
ground, interests and future plans. 

Career opportunities exist with electrical 
and mechanical equipment serving a wide 
variety of industry. Check with your place .. 
ment counseHor for detaHed information. for 
a personal copy of Bulletin 2586085, "Where 
Do You Go From Here?" giving facts on our 
company and our training program, write 
Mr. C. M. Rawles, Manager, Recruitment and 
Placement, Graduate Training Department, 
Ams .. ChaHmers, Milwaukee 1, Wisconsin. 

Designers and producers of industrial systems; and 
manufacturers of compressors, crushers, earth movers, 
engines, kilns, motors and controls, nuclear reactors, 
pumps, steam and hydraulic turbines, switchgear, 
tractors, transformers, valves. A- 1420 

---------·------

ALLIS-CHALMERS 
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The old engineer pulled his favorite 
steam engine up to the water tank and 
briefed the new fheman. The fireman 
got up on the tender and brought the 
spout down al1 right, but somehow 
his foot caught in the chain and he 
stepped into the tank 

As he floundered in the water, the 
engineer watched him with a jaun
diced eye. 

"Just fill the tank with water, Son
ny," he drawled. "No need to stamp 
the stuff down." 

People who. live in glass houses 
might as well; everybody knows they 
do. 

Senior (at a basketball game): «See 
that big substitute down there play
ing forward? I think he'~, going to be 
our best man next year. 

Coed: "Oh, darling, this is so sud
den!" 

A girl of our acquaintance was 
shopping in her neighborhood market 
and found herself behind an austere 
dame at the meat counter. This mem
ber of the local elite requested with 
much dignity that the butcher make 
some suggestion for her dinner menu. 

"Of course," said the butcher. "How 
about a nice ox tongue, to be served 
with spinach?" 

"What?" exclaimed the haughty 
one. "Do you have the nerve to sug
gest that I eat anything that has been 
in a cow's mouth?" 

"Well, madam," came back the 
butcher, "I noticed that you included 
eggs in your order this n1orning." 

A college professor who was trying 
to teach one of his students to use 
correct grammar found that the stu
dent wasn't too eager to learn. 

"What difference does it make if I 
say 'bad' or 'badly'?" he asked. "They 
both mean the same thing." 

The professor pointed to a shapely 
girl who had just passed and said: 

"Son, look at that girl and tell me, 
are you looking at her stern or stern-
1 ?" y. 
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A preacher at the close of his ser
mon discovered one of his deacons 
asleep. He said, "We will now have a 
few minutes of prayer. Deacon 
Brown, you lead!'' 

"Lead?" cried Deacon Brown, sud
denly awakening, "I just dealt!" 

Draper: "The s e are especially 
strong shirts, madam. They simply 
laugh at the laundry." 

Customer: "I know that kind; I had 
some which came back with their 
sides split." 

Captain: "Will the soldier who 
sneaked out after bed-check last night 
to meet a girl in the woods please 
step forward . . . company . . . halt!" 

Housemother to ME: "Did you take 
a bath last night?" 

ME: "Nol Is one missing?" 

Professor: "Tell us what you know 
about nitrates." 

Chem E: "I don't know much about 
them except that they're cheaper than 
day rates." 

Waiter: "Yes, sir, we're very up to 
date. Everything here is cooked by 
electricity." 

Diner: "I wonder if you would mind 
giving this steak another shock?" 

And then there was the EE who 
called his girl "Carbon" because her 
resistance went down when she got 
warmed up. 

"Lady, you'll have to pay full fare 
for that boy. He must be over twelve." 

"How can he be over twelve, when 
I've only been married ten years?" 

"Listen, lady, I collect fares - not 
confessions." 

A barber surveyed the slick hair of 
a young man who had just seated him
self in his chair. Then he asked: 

"Do you want it cut or should I 
just change the oil?" 

And then there was the freshman 
who thought a logarithm was a forest
er's song. 

"Wish we had a fifth for bridge." 
"You don't need a fifth for bridge, 

you dope." 
"Well then, make it a pint." 

We've heard that poultry has gone 
up a nickel, but pigeons continue to 
drop a little. 

Professor: "A fool can ask more 
questions than a wise man can an-

" swer. 
Student: "No wonder so many stu

dents fail your exams." 

A salesgirl in a department store 
saw a man who had just bought a 
cigar start to light it. 

"Didn't you see the sign?" she asked 
politely. 

"What! demanded the customer. 
"You sell cigars in here, but prohibit 
smoking?" 

The girl smiled sweetly. "We also 
sell bath towels." 

Freshman: "What does the Chap
lain of Congress do?" 

CE: "He just gets up on the plat
form - takes a look at the senators 
and representatives, and prays for the 
country." 

A shovel operator sitting at the bar 
was surprised to see a kangaroo enter 
the establishment and approach the 
bar. Taking his place next to the shov
el operator, the kangaroo ordered a 
bourbon. 

"How much?" the kangaroo asked 
the bartender as the drink was set 
before him. 

"Two bucks," answered the bar
tender. 

The kangaroo reached in his pouch, 
withdrew his wallet and laid two bills 
on the bar. Then, downing the drink, 
the kangaroo turned to leave. 

The shovel operator, watching bug
eyed, turned and said, "Pardon me, 
but I'm around here quite a bit and 
I never saw any kangaroos in here 
before." 

''I'm not surprised," answered the 
kangaroo, "when they charge two 
bucks a drink." 

(Continued on page 48) 
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WANT INTERESTING WORK? 

WANT TO LEARN AS YOU EARN? 

Here's a chance to put theory to practice ... to appraise what you have 
learned in relation to what industry requires on the job. You'll get a 
better idea of where you can go in your chosen field ... and perhaps 
the route to take after graduation. 

If you're a junior, senior, or graduate student of chemical or 
mechanical engineering, or chemistry, you may be given a regular plant 
or laboratory assignment, important and challenging work, keyed to 
your education to date. You'll get the same personal, interested training 
as our permanent employees. 

A summer job with Du Pont can be an important step toward a 
good job with us after college. You learn about us and what kind of 
company we are. We learn about you. 

Jobs for students are limited, of course, so write soon to DuPont, 
Room 2430-2 Nemours Building, Wilmington 98, Delaware. 

(There a-re some jobs, too, for freshmen and sophomores, as lab 
assistants and vacation relief operators. They should apply direct to the 
DuPont laboratory or plant of their choice.) 

BETTER THINGS fOR BEHlER UVING ••• THROUGH CHEMISTRY 

I u THI u 
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The Sun ••• 
(Continued frorrt page 11) 

earlier. Kidal and Tanout reported clear skies at totality, 
with some cloud cover at Goure, but some data was 
obtained there also. 

After further calibration runs on October 3rd, the long 
trek back to Minneapolis was started on October 4th, 
complete with more than 400 feet of data on the 35 mm 
film. Upon arrival, the developed film was blown up into 
almost a mile of data on paper, 12 inches wide, and was 
analyzed by Ney, Kellogg, Huch, and Fred Gillette and 
Wayne Stein, two graduate students in physics, over the 
next nine months. · 

moment of truth 
Analysis of the data was completed last summer, and 

gives quite good information on several aspects of the 
corona. Measurements in both the visible and infra
red reveal that the polarization of all measured regions 
of the corona on October 2, 1959, was, to an accuracy 
of plus or minus 1 degree, precisely radial, indicating 
that either no synchroton radiation was present at all, 
or that its presence in the visible spectrum was too weak 
at that portion of the sunspot cycle to be significant in 
comparison with the free electron scattered radial com
ponent. This result, then, gives no support to the Ney
Kellogg theory. 

The data on light intensities and electron densities, 
however, tend to lend a great deal of support to the new 
model. It was found that plots of the unpolarized light 

Fig. 5. Intensity isophotes of Iu 
(unpolarized intemity) from one 
visible scan at Kidal. Number 
same as for Figure 6. 

intensity gave a quite symmetrical shape to the corona 
(Figure 5), which is, to be sure, consistent with the con
ventional coronal model, in which the only forces at work 
are the gravitational force and the counterbalancing 
effect of the pressure gradient, caused by increasing 
density with lower altitude. Plots of the polarized inten
sity, however, showed evidence of the curiously "lop-

Fig. 6. Intensity isophotes of Iu 
(unpolarized intensity) from one 
visible scan at Kidal.. Numbers 
on isophotes give the logarithm 
to the base 10 of the intensity of 
l0-10 of the sun's average surface 
brightness. 

sided" shape associated with the terrestial Van Allen 
belts (Figure 6). 

In addition, calculations of the electron densities, based 
on radiation intensities, showed that there seemed to be 
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few electrons present in an angle of 20 degrees about 
both solar poles, which also hints of the "banana" 
shaped belts encircling the earth, and so possibly during 
sunspot minimum, when the sun's magnetic field is at its 
maximum, this shape would be even more pronounced. 

Furthermore, if the sun's corona were a symmetrically 
distributed isothermal gas of elech·ons as was assumed 
by the old model, plots of the percentage polarization 
should, because of the scattering geometry, show con
centric circles. They are quite far from being concentric 
circles, however, and show a much higher degree of 
polarization near the equatorial regions than at the 
poles (frontispiece). 

Hence, despite the lack of non-radial polarization, the 
three favorable results, namely, radiation intensities, 
electron densities, and polarization isophots, seem to 
indicate that there is some indication of the presence of 
Van Allen-like belts in the solar corona. Further measure
ments, probing farther into the infra-red (where the 
synchrotron radiation would be stronger) may still lead 
to detection of non-radial polarization, possibly at a 
different phase of the sunspot cycle, or during a period 
of greater solar activity, but regardless of whether the 
new theory is proved to be right or wrong, something 
new will have been learned about our nearest star, the 
sun. 

YOU CAN IN $20 
A $20 reward wiU go to the engineer who 

designs the best E .. Day button to be used 
this spring. Dig out your old drawing sets 
fellows, the $20 can be yours .. 

RULES FOR E-D A Y BUTTON DESIGN CONTEST 

1 • Contest is restricted to 1-T students. 

2. Entries must be submitted on 8 Ya :x 11 unruled 
heavy white paper. 

3. Drawings must be in color or coloring must be 
specified. 

4. Designs must be simple enough to be repro
ducible and legible on 21/.t 11 diameter button. 

5. Entry must be final design as the winning de
sign will be used for the 1961 E-Day Button. 

6. Contestants' names, maier curriculum, year in 
school, local and home address, and local phone 
number must accompany entry on a separate 
sheet of paper attached to drawing. 

7. All entries become the property of the E-Day 
Committee and none will be returned. 

8. The EaDay committee will be the iudges, and 
their decision will be final and incontestable. 

9. Judging will be on the basis of originality of 
design, pertinence to Engineering, and Engi
neer's Day, neatness and adaptability to repro
duction on a 21/.t" diameter button. 

1 0. AU entries must be submitted before 4:00 p.m. 
April 1st, 1961, at the Techno log Office, Room 2, 
Mechanical Engineering. 



Manned space missions of extended flight 
duration must have a large, continuous, long last
ing and reliable source of electrical power. Only 
a nuclear reactor heat source is compatible with 
these requirements to provide power for propul
sion and to operate all equipment aboard the 
spacecraft. Advanced nuclear energy conversion 
systems are now being developed by Garrett's 
AiResearch divisions to meet these new power 
requirements. 

Besides nuclear and solar power systems for 
space applications, other project areas at Garrett 
include: electronic systems, such as flight data com
puters and solid state transistorized conversion 
systems for high speed generators; and complete 

OUT OF THE LABORATORY 

environmental systems for advanced flight vehicles. 
This diversification of project areas enables 

the engineer at Garrett to specialize or diversify 
according to his interest, not only making work 
more interesting but increasing the opportunities 
for responsibility and advancement. 

An orientation program lasting a number of 
months is available for the newly graduated engi
neer, working on assignments with highly experi
enced engineers in laboratory, preliminary design 
and development projects. In this way his most 
profitable areas of interest can be found. 

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

THE CORPORATION 

?liResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPL Y-AERO ENGINEERING " AI RESEARCH AVIATION SERVICE " GARRETT SUPPLY " AIR CRUISERS 

A/RESEARCH 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 mar1 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? 

JOI~ 
PRINTERS ® LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 

MINNESOTA TECHNOII.OG 



HO TO DESIGN A TRADEMARK 

Why, it's easy as A-B-C. Just start with a simple shape, 
one that's readily identified and easily remembered. 
(The Jenkins Diamond is a good example.) Then just fill 
in the blank spaces. That's all there is to it, and almost 
anyone can do it ! 

I 
Ah, that isn't so easy nor so simple. 

A trademark is like a man's signature: it can mean much 
or it can mean little. 

Time and performance make the difference. 

Take the Jenkins Bros. trademark. There's nothing tricky 
about the design, certainly nothing fancy about the words. 

Yet buyers and specifiers of valves everywhere 
know and :respect this simple device, this mark. 

Why? Because in all the years since 1864 there has been 
no compromise in the quality of Jenkins Valves. We know 
it; you know it. 

And that is the only way we know to make a trademark 
meaningful. That will always be the Jenkins way of 
making valves. 

FEBRUARY, 1961 

JENKINS BROS .• 100 PARK AVENUE, NEW YORK 17 
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~ocittp ~borts ... 
(Continued from page 31 

two years of the curriculum. 
In keeping with its yearly objective, AIChE sponsored 

a plant trip for Winter Quarter. On Wednesday, Febru
ary 8, about 30 members visited the Chemolite plant of 
Minnesota Mining and Manufacturing Company at 
Hastings. This plant, the largest chemical processing 
activity in the Twin City area, is engaged in producing 
adhesives, paints and other materials used in forming 
some of 3M's myriad products. Also located at Hastings 
are several of the pilot plants used in studying new 
products. 

A student of industrial engineering 
missed an interesting and informative 
evening if he did not attend the first 
winter quarter meeting of his profession
al society, the American Institute of 
Industrial Engineers. The student chap

ter of the AilE was fortunate to have Dr. James L. 
Lundy, former assistant professor of mechanical engi
neering at Minnesota, discuss the challenge of scien
tific salesmanship. Dr. Lundy, now engaged in sales 
management for the Haloid Xerox Company of Roches
ter, New York, is well qualified to discuss a scientific 
approach to sales management. While at the University 
he taught several industrial engineering courses and 
wrote a text, "Effective Industrial Management." Pres-

B 
E ERAL 
KBI Dl 

ently he is active in the re-organization of the sales 
department at Haloid, a manufacturer of office copying 
equipment. Dr. Lundy devoted a good portion of the 
evening to satirizing current sales management practices. 
Generally, he is not impressed with the current methods 
of most sales managers. He believes that sales manage
ment can be much improved. 

At Haloid the sales department, with Dr. Lundy's 
help, is developing new objectives and policies consistent 
with good management practices. Dr. Lundy commented 
that sales management offers many opportunities to 
young men with field experience and management back
grounds. He said that such opportunities are especially 
ribmerous irt a rapidly expanding company like Haloid 
Xerox, which expects to grow at a 30% yearly rate for 
several years. After the meeting the members had an 
informal discussion with Dr. Lundy. 

Early in February the student chapter of the AilE 
toured the Technical Computing Department at the 
Minnesota Mining plant in St. Paul. The group was 
impressed by the fact that a prime basis for our hope of 
continued productivity increases is through an improved 
and more general use of electronic computors. Future 
industrial engineers must all become more familiar with 
the capabilities and limitation of computors. This tour 
included detailed discussions of both analog and digital 
computors and their applications. 

It is hoped that this short report of AilE activities 
will encourage students in the industrial engineering 
option to find out more about their organization. One of 

(Continued on page 44) 

Mardi Gras in 
Minnea olis 

Gold lettering -Stamping 
Tooling 

WE BIND 

Medical Theses 
Chemical Pamphlets 

It is a well known fad that IT students have neither the time nor 
the money to go to New Orleans for the Mardi Gras - even though 
they would like nothing better about this time of 11 Mid Winter 
Quarter Blues". However, this year it isn't necessary to go dear 
to New Orleans. The Mardi Gras will be right here on campus at 
Powell Hall (where· aU of those pretty nurses stay). 

Magazines Textbooks 
law Reviews 

COVERS - AlBUMS - BANKBOOKS 

Made to your specifications 

ERICKS 
Bl DERY 

downstairs 
GRA Y1S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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One of the main features will be a stage show with the theme 
uzulu Zest". In case you have forgotten, during Mardi Gras the 
mythical King Zulu battles with the fair maiden's suitor for her 
hand as his queen. 

There will be many varying concessions, induding a french 
Quarter Cafe, a back rub booth, maybe a kissing booth, and 
many others. 

Although it is not absolutely essential that you do so, everyone 
attending is urged to c:ome in a costume prepared to join whole
heartedly in the gay Mardi Gras atmosphere. Of course, there win 
be food, laughter, people, music:, and fun for everyone. 

The date of the Mardi Gras is february 24th. The place is Powell 
Hall (next to the Hospital). The time is from 7:00 P.M. to Midnight. 
The admission is 20c. See you aU at the Mardi Gras? 



Cape Canaveral. TITAN, with a range 
of 5500 miles, travels at 15,000 mph. 
U. S. Air Force Photo 

Nuclear powered USS GEORGE WASH
INGTON, POLARIS missile launching 
submarine, on test cruise in Long Island 
Sound. General Dynamics Corp. Photo 

FEBRUARY, 1961 

From 
aterials For 

ational: 
ightier efense 

Products vital to our national security are among the growing 
number of chemicals and special metals manufactured by 
National Distillers and Chemical Corporation, its subsidiaries 
or affiliates. These include: 

DIMAZINE® storable liquid rocket 
fuel. This will enable Titan II 
intercontinental ballistic missiles 
-and others-to be fully fueled 
and ready for instant firing from 
hidden underground pads. A joint 
venture of National and Food 
Machinery and Chemical Corpo
ration has been awarded contracts 
exceeding $20,000,000 for Dima
zine by the Air Force. 

ZIRCONIUM, a special metal made 
by 60%-owned Reactive Metals 
Inc., is essential in fuel element 
components for nuclear subma
rines. 

TITANIUM, another Reactive Me
tals' product, is finding increasing 
use in missile and rocket compo-

nents calling for light weight com
bined with high strength and heat 
resistance. 

PETROTHENE® polyethylene is used 
to make nuclear radiation shields 
for atomic powered vessels. These 
are lighter in weight than those 
made of ordinary materials, yet 
provide complete protection from 
nuclear bombardment. 

A Career at National ... National 
Distillers is expanding rapidly in 
chemicals, plastics and special 
metals, producing materials for 
defense and growing peace-time 
markets. Chemists and engineers 
seeking an unlimited future are in
vited to contact our Professional 
Employment Mgr., 99 Park Ave. 

NATIONAL DISTILLERS and CHEMICAL CORPORATION 
NEW YORK 16, N.Y. 
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Elk River's Nuclear Reactor (I 

(Continued from page 17) 

radiological physics team. 
Two of the three operational men on each shift will 

remain in the control room at all times, 480 feet from the 
reactor. There, 100 different alarms will warn them of 
any trouble in the atomic plant. 

The 9 .. '3 million dollar plant was built and financed by 
the AEC as part of its power demonstration program. 
It will be owned by them for the first five years after 
which RCP A will have the option of buying the reactor. 
During this five year period, RCP A will operate the plant 
for the government and buy steam from the AEC at a 
rate comparable to their conventional system. All other 
facilities are furnished by the Cooperative. 

Employment opportlinities in the nuclear power in
dustry are of great magnitude. The greatest demand for 
trained personnel will be within the engineering and 
consulting firms . . . those that will be building the 
reactor plants of the future. With an industry that ex
pects, by 1980, 73 per cent of all power plants being built 
will be fired by fissionable material, the demand will 
naturally be great for engineers and scientists in all 
specialized fields. 

Technical informat-ion for th£s article f'u/rnishecl through 
the cottrtesy of Elden J. Welch,, Manager, NttcleaT En
gineering and Contracts Department; and Ellwood Ji. 
Johnso,n, Manager, Ed1wation and Publicity DepaTt
ment. 

E 
(Continued from page 25) 

lamp can be projected for a distance of 50 miles. 
ln one "envelope," the bulb has three brilliant arc 

discharges spaced approximately one-quarter of an inch 
from the other, differing in this way from one-arc con
ventional lamps. The availability of the three closely 
spaced arcs, which can be switched and regulated inde
pendently, makes the lamp particularly useful for mili
tary and space applications, as well as commercially. 

Some of the advantages of the xenon bulb over 
carbon lamps are the clean, maintenance-free operation; 
:::10 open flame; no carbon fumes; perfect daylight color 
of light, and long-life of up to one thousand hours. This 
compares with the present necessity of replacing carbons 
in carbon arc lamps at much shorter intervals. 

The reason for the extreme brilliance of the xenon 
high pressure, high brightness bulbs is due to the high 
concentration arc of the rare gas xenon which is found 
in the atmosphere and is extremely expensive due to the 
fact that 10,000,000 cubic feet of air must be processed 
in order to produce one cubic foot of pure xenon gas. 

The shells of xenon bulbs must he made of fused 
quartz, the only suitable transparent material with a 
softening point as high as 3500°F. These highly heat
resistant bulbs are filled with more than 10 times 
atmospheric pressure of xenon (more than 140 lbs. per 
sq. inch). Thus, xenon lamps are the most advanced and 
intricate products of the electric lamp industry to date. 

Measu,ring Welding Current 
A new product for measuring AC welding current 

at the welding tip with material in the welder is now 

44 

available. 
The unit utilizes a toroid coil that slips arounds the 

body of the upper electrode and projection welders 
which pick up the AC field. It can be left on the welder 
without interfering with production. The toroid is 
connected to an indicating instrument; overall system 
accuracy is ± 5%. The instrument features polarity 
reversal so that current in each phase of a complete 
cycle can be checked to determine performance of the 
ignitron tubes. 

~ocittp borts ... 
(Continued from page 42) 

the best ways to do this is to meet the members. When 
students know more about the organization, they will 
decide that the AilE offers them something that would 
be beneficial to them. 

Visitors are welcome in ME 180, the student chapter 
rooms. Copies of "The Journal of Industrial Engineering," 
the official publication of the AilE, as well as copies of 
"The Lamp," the newsletter of the senior chapter, are 
available for the asking. 

Omicron Chapter of Eta Kappa Nu, 
National Electrical Engineering Honor 
Society, held its first formal meeting of 
winter quarter on Thursday night, Jan
nary 12. President John Braasch presided 
over the meeting at which several com

mittees were formed to get the quarter's new activities 
rolling. These activities include improvement of the sec
ond floor EE library and study room, the possibility of 
conducting a faculty evaluation survey, and preparation 
forE-Day. 

With the new initiates, Omicron's roll now numbers 
twenty-one active members, as displayed in the main 
hall of the Main Engineering building. We again wish 
to ask all Electrical Engineering students to look into 
and evaluate HKN- then to evaluate themselves. We 
are sure they will agree that the membership qualifica
tions for HKN are a goal for which to strive. 

One of the main projects of the chapter is to work on 
an informative display for E-Day. We of HKN wish to 
urge all Electrical Engineering students, as well as all 
members of IT, to help make E-Day great. 

o Minnesota Alpha of Tau Beta Pi held 

.'

_7[J"" .. '·>'.-,:-,, its first meeting of the new year on Jan-
. . . uary 10, 1961. President Phil Schasker 

presented a program for the remainder 
of the school year to be climaxed by a 
picnic on May 23rd. Also discussed were 

plans for the initiation of new members the first week 
of spring quarter. To be considered for membership in 
Tau Beta Pi, a man must be enrolled in the fourth or 
fifth year of the engineering or physics curriculum here 
at the University and in the top one fifth of his class 
scholastically. In addition, to qualify for election to Tau 
Beta Pi, he must have good character and personality. 
Like it says on the bookmark, ":Nlake Tau Beta Pi your 
mark for the future." 

MINNESOTA 11ECIHINOLOG 



op ers 

Right now, Koppers research scientists are moving into this new $8 million 
research center located in Monroeville, Pa., a suburban area of Pittsburgh. 

This move is typical of Koppers growing emphasis on an aggres
sive research and development program, in exploratory and 
applied research, to discover new products and to improve and 
find new uses for existing ones. Koppers research is identified 
with a variety of products, including plastics, coal-tar derivatives, 
wood preservatives, fine chemicals and dyestuffs. 

moves into The Exploratory Section of our Research Department enjoys 
complete academic freedom for the analysis and investigation 
of new ideas and concepts in fields such as polymer chemistry, 
general organic chemistry, catalysis, and organometallics. ne~ 

research center 
Koppers Research Department provides opportunities for re
search assignments in organic, physical, analytical, and polymer 
chemistry. Scientists will be associated with either the Explora
tory or Applied Researches Sections, or the Analytical or 
Physical Chemistry Laboratories, as warranted by the interests 
and achievements of the individual. 

FEBIIU.DARY, 1961 

Learn about the opportunities for you at Koppers and at our new Research 
Center, where research-minded graduates are offered an ideal atmosphere for 
progressive development. Write the Personnel Manager, Research Department, 
Koppers Company, Inc., Monroeville, Pennsylvania. 

The industry that serves all industry 
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.. tn your 
working 

life 
The 6 most important factors 
in your working life are 
your 5 skilled fingers and 
your A.W.F ABER-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 
2001h birthday 
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More Splinters .. .. .. 
As the supercarrier Saratoga, one of 

the two largest warships ever built, 
steamed through the Straits of Gibral
tar on her way to join the Sixth Fleet, 
she failed to identify herself to the 
British Signal Station at Gibraltar
a breach of naval etiquette. Sema
phore flags flew and she received this 
message: "What ship?" 

The proud lady's reply: "What 
rock?" 

Chern E: "Could you help me with 
this problem?" 

Professor: "I could, but I don't 
think it would be quite right." 

Chern E: "Well, go ahead and take 
a shot at it anyway." 

There was the dear old lady who 
sent her pastor a box of assorted good
ies with this note: "Dear pastor: 
Knowing that you do not eat sweets, 
I am sending candy to your wife and 
nuts to you." 

The maid had answered the tele
phone several times within the last 
few minutes. Each time, after a brief 
remark, she hung up. 

Becoming quite curious, the lady 
of the house asked, "Who was that 
on the phone?" 

"Same lady every time," replied the 
maid. "She keeps saying, •it' s a long 
distance from New York!' and I keep 
telling her, 'Yes ma'am, it sure is'." 

Prof: "This exam will be conducted 
on the honor system. Please take seats 
three seats apart and in alternate 
rows." 

"Is my face dirty, or is it my imag
ination?" 

"Your face is clean. I don't know 
about your imagination." 

Two editors gazed admiringly at 
the beautiful dress of the chorine. 

"Who made her dress?" one asked 
of his companion. 

''I'm not sure, but I think it was the 
police." 

As the policeman helped the bat
tered man up from the pavement in 
front of the saloon, he asked: "Can 
you describe the man who hit you?" 

"That's what I was doing when he 
hit me," the man replied. 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

ANSWERS TO JAN .. 
BRAIN TEASERS 

1.2+3+4+5+9-8-7-
6-1+0=1 

2. 12ft. 

3. 16/64; 19/95; 49/98 

4. Lay one across corner of moat 

5. 25% 

6. Borrow a cow; 9, 6, 2 

7. 3 socks 

8. 28 eggs 

9. 54, 56, 58, 59, and 62 lbs. 

10. 10.011; 2.375 

JANUARY WINNERS 
1st yr.- Earl Cunningham . . . . $1.00 
2nd yr.- \Varren Johnson ............. 5.00 
3rd yr. - Jon Mynth . . . . . . . . . . 1.00 
4th yr.- Jack Wood . . ................. 1.00 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first I.T. 
student who submits the correct solutions to all of 
that month's Brain Teasers, the 1 dollar prizes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
ness of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file num
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 



The Periodic Table lists aU the known elements of the world we live in ••• more than half of them used by Union Carbide 

This is the -w-orld of Union Carbide 
.... bringing you a steady stream of better products from the basic elements of nature 

You're probably one of the millions who have used such Union 
Carbide products as PRESTONE anti-freeze, EvEREADY flashlights and bat
teries, or PYROFAX bottled gas. But the major part of Union Carbide's output 
is in basic materials, employed by more than 50,000 industrial customers to 
fill your 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 bringing you 
the necessities and conveniences that will help keep our standard of living 
the highest in the World. Periodic Chart ©Welch-Chicago 

The terms "Eveready," "Prestone," "Pyrofax," and "Union Carbide" are trade marks of Union Carbide Corporation. 

UISIU.fARY, 1961 

Learn more about the products of 
Union Carbide and its work in 
atomic energy. Visit the science 
exhibit at 270 Park Avenue, New 
York, or write for booklet "The Ex
citing Universe of Union Carbide." 
Union Carbide Corporation, 270 
Park Avenue, New York 17, N.Y. 
In Canada, Union Carbide Canada 
Limited, Toronto. 

...... a hand 
in things to come 
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A "stream-of-action" environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that's an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircraft. 

We believe that our company is just the "right-sized 
.stream". Young engineers can enjoy diversified, small
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 

Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec
tronic team of twenty to thirty associates-or-working 
with a highly selective group of four or five on interest
ing problems of radiation, instrumentation, auto pilot
age, automatic stabilization, etc. 

If you want to enter this "stream-of-action", the time is 
now. Opportunities for personal progress have never 
been greater. 

For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 

MINNESOTA TIECHNOLOG 



This 5% chrome- V2o/o moly pipe assembly fabricated for Imperial Oil Limited, designed to operqle at 1150°F. 
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Whatever the p1pmg requirements, Grinnell can meet 
them. Grinnell assures this because of a thorough under
standing of piping needs - coupled with ability to pro
duce to most exacting specifications. 

From interpretive engineering - through exclusive 
methods of prefabrication and testing of pipe and hanger 
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units- to precision assembly and delivery, Grinnell 
offers one-company control and responsibility. 

When dealing with Grinnell, it is possible to count on 
installations of any size, at costs known in advance, with 
proper performance assured. Grinnell Company, Provi
dence 1, R. I. Branches in principal cities. 

L 
WHENEVER PIPING IS INVOLVED 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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1. "The top o' the mornin' to you, officer," said Mr. 
McGuire. "Can you tell me what time it is?" 

"I can do that same," replied Officer Clancy, who was 
known on the force as the mathematical cop. "Just add 
one quarter of the time from midnight until now to half 
the time from now until midnight, and it will give you 
the correct time." 

Can you figure out the exact time when this puzzling 
conversation occurred? 

2. Make a large square and divide it into 16 smaller 
squares. Then using each of the numbers from 1 to 16 
inclusive only, arrange them in the square so that when 
the horizontal, vertical, and the corner to corner diagonal 
rows are added they all total the same number. 

3. Using 6 shots, how could a man score 100 shooting at 
a target that is divided into five areas whose values are 
16, 17, 23, 24, 39 respectively? 

4. 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 riffle which splits any 
amount of sand into two representative samples of the 
same weight. What is the least number of times he must 
use the riffle to obtain his 50 pounds of sand? 

Sc: aum's 

edited by DONALD D. SCHAEFER, M.E. '64 

5. Three travelers came to a tavern and ordered a dish 
of potatoes. When the landlord brought in the potatoes 
the men were asleep. The first of the travelers to wake 
up ate a third of the potatoes and went back to sleep 
without disturbing his companions. Then another awoke 
and, not realizing that one of his companions had already 
eaten, ate a third of those he found, and went back to 
sleep again. Finally the third man did the same, eating 
a third of the potatoes that were there and going back 
to sleep. When the landlord came to clear the table he 
found 8 potatoes. How many had he prepared? 

6. Three women buy together a ball of silk 6" in diam
eter. How much of the diameter must each wind off to 
get her third? 

7. Solve the following octal quadratic equation using the 
quadratic formula. Show complete solution in octal. 
(74x2

) + (31x) - 17 == 0. 

8. Find two six digit squares such that the numbers 
represented by the first three digits and the last three 
digits are consecutive. Example: 328,329. 

Win $5.00 by solving the Brain Teasers, see details on 
page 48. 

tli es of 

COLLEGE PHYSICS 

COLLEGE ALGEBRA 

ANALYTIC GEOMETRY 
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If your sights ar 

U.S. Air Force I.C.B.M. "Titan" shown in the vertical test 
Iaboratory at the Martin Company, Denver, Colorado. 

set on outer space-

t r 
ith you~ 

From the time a scientist's mind first 
sparks an idea for exploring space, 
photography gets to work with him. It 
saves countless hours in the drafting 
stage by reproducing engineers' plans 
and drawings. It probes the content 
and structure of metals needed by 
photomicrography, photospectrography 
or x-ray diffraction. It checks the opera
tion of swift-moving parts with high
speed movies-records the flight of the 
device itself-and finally, pictures what 
it is in space the scientist went after in 
the first place. 

There's hardly a field on which you 
can set your sights where photography 
does not play a part in producing a 
better product or in simplifying work 
and routine. It saves time and costs in 
research, in production, in sales and 
in office routine. 

So in whatever you plan to do, 
take full advantage of all of the ways 
photography can help. 

CAREERS WITH KODAK : 

With photography and photographic proc
esses becoming increasingly important in the 
business and industry of tomorrow, there 
are new and challenging opportunities at 
Kodak in research, engineering, electronics, 
design, sales, and production. 

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. 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



Q. Mr. Hill, what can I do to get the 
most out of my job interviews? 

A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be
lieve you have a contribution to 
make. Looking over company in
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 

Q. What information do you try to get 
during your interviews? 

A. This is where we must fill in be
tween the lines of the personnel 
forms. I try to find out why partic
ular study programs have been fol
lowed, in order to learn basic motiva
tions. I also try to find particular 
abilities in fields of science, or math
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 

Q. What part do first impressions play 
in your evaluation of people? 

A. I think we all form a first im
pression when we meet anyone. 
Therefore, if a generally neat ap
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your
self and had some pride in the way 
the interviewer might size you up. 

Q. With only academic training as a 
background, how long wm it be before 
I'll be handling responsible work? 

E 

[ One of a series* 

Interview with General Electric's 

W .. Scott Hill 

Manager-Engineering Recruiting 

hen e e 

ecruatan 

A. Not long at all. If a man joins a 
training program, or is placed direct
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 

Q. How will the fad that I've had to 
work hard in my engineering studies, 
with no time for a lot of outside activi
ties, affect my employment possibilities? 

A. You're concerned, I'd guess, with 
all the talk of the quest for "well
rounded men." We do look for this 
characteristic, but being president 
of the student council isn't the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 

Q. How important ore high sc.holostic 
grades in your decision to hire a man? 

A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica
tion of this and are also a measure 
of the way you have applied your
self. When we find someone whose 
grades are lower than might be ex
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 

Q. What consideration do you give work 
experience gained prior to graduation? 

A. Often a man with summer work 
experience in his chosen academic 

F r 
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field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 

Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 

A. No, I don't. It is helpful if he 
has thought enough about his in
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod
ucts, or the engineering associated 
with manufacturing. On G-E train
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be
fore they make their final choice. 

Q. How do military commitments offed 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad
vantage and ours to accept employ
ment after graduation and then ful
fill their obligations. We have a 
limited number of copies of a De
partment of Defense booklet de
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959-s 

*LOOK FOR other interviews dis
cussing: ® Advancement in Large 
Companies ® Salary o Personal 
Development. 
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ometime within the next several years, the first 
American will soar into orbit around the earth. He will be 
sealed in a small, cone-shaped space capsule mounted atop an 

Atlas missile. The missile will climb 100 miles in less than six 
minutes, where the capsule will disengage and go into orbit. The 
man will be alone in space. 

The vehicle for this historic voyage is already in production under 
the auspices of the National Aeronautics and Space Administration's 
"Project Mercury." One of the methods of heat protection is a beryl
lium heat sink, forged on two giant steel dies. Both dies are USS 
Quality Steel Forgings. The top die (shown being rough-machined 
on one of our vertical boring mills) will be convex, 20 inches thick 
and will weigh 26,520 pounds. The bottom die, concave and 18 
inches thick, weighs 27,700 pounds. Both are 92 inches in diameter. 

Steel is the starting gun in the race to outer space. Space ships 
and missiles couldn't get off the ground without it. And Steel de
pends on men like you. Send the coupon if you would like to find out 
about the many engineering financial analysis or sales career op
portunities at U. S. Steel. uss is a registered trademark 

United States Steel 

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

United States Steel Corporation 
Personnel Division 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the booklet, "Paths of Opportunity." 

Name-~-~-----

School 

Address-------------

City ________ zone-State __ 



As you plan y ur career- e sure to consider 
onsanto® It may surprise you that 

Monsanto needs electrical and mechanical engineers, 
as well as chemical engineers. 
Fact is, though, that Monsanto offers many opportuni
ties to men with your professional training, including: 
Mechanical Engineers ... 

o Plant design and layout 
e Equipment selection 
e Materials specification 
e Design of new and unique 

equipment 

Electrical Engineers ..• 
• Design of electrical 

systems 

MARCH, 1961 

e Plant engineering 
e Construction 
e Specialization in the fields 

of fluid mechanics, stress 
analysis, heat transfer, etc. 

o Power distribution and 
substation design 

® Process control o Automated process systems 
instrumentation engineering 

o Applied research e Equipment evaluation and selection 

May we discuss these with you as we visit your 
campus this year?You can arrange for this visit with 
your Placement Director; 
or write Professional Em
ployment Manager, EM -2, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 
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BUT, OUR PENDULU S AREN'T Sl PLE, SIGNOR GALILEO! 
Since your time, Schuler has shown that a simple pendulum can be used for navigation if it has a 
period of 84.4 minutes. By your formula, Signor, the pendulum would be 3,959 miles long! We 
couldn't keep it simple; we had to mechanize an artificial pendulum with Schuler Tuning to iner
tially guide the Mace missile. 
If your career aim is any phase of guidance or navigation systems, you are invited to inquire 
about AC's Program for recent graduate Engineers. The Program consists of formal engineering 
classes and on-the-job training in Manufacturing, Reliability and Engineering. For AC interviews 
during the GM campus visit, contact your placement office, or write to Mr. R. E. Allen, Director 
of Scientific and Professional Employment, 7929 S. Howell, Milwaukee 1, Wisconsin. 

AC SPARK PLUG ~ THE ELECTRONICS DIVISION OF GENERAL MOTORS 



Official Publication of the Institute of Technology 
University of Minnesota 

COMPUTER by Richard Hager 

Human conquers an idiot 

AUTOMATION by George Gamota 

A gift of science and engineering 

THE PROFESSIONAL ENGINEER by Dan Brown 

A student's viewpoint for the future 

DEPARTMENTS 

Society Shorts 

Jokes 
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14 

18 
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24 

28 

30 

34 

40 

THE COVER: Since the dawn of science, man has been improving 
his environment. Today's society boasts of many intricate complex
ities. However, there is much misunderstanding of these gifts. 
Artist, Ron Morin, portrays in this month's cover the transition 
from man to machine. Yet man operates the complexity after 
understanding its operation. 

Published monthly October through May. Second-class postage paid at Minneapolis, Minnesota. 
Office: 2 Mechanical Engineering Building, University of Minnesota. Telephone: FE 2-8158, 
Extension 514 or 6435. Subscription rate: $2.75 per year. Single copies: 40 cents. Advertising 
rates upon applicati(m. Publisher's representative: Littell-Murray-Barnhill, Inc., 369 Lexington 
Avenue, New York, and 737 North Michigan Avenue, Chicago. Member of the Engineering Col
lege Magazine Association, Chairman, Charles Wales, Wayne State University, Detroit, Michigan. 
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Grinnell Spring Hangers support the pipes carrying steam from the heat exchangers to the turbines. 

rinnell 
at 

angers cradle high .. pressure piping 
ne ankee to ic o er lant 

At the new Yankee Atomic Power Plant in Rowe, Mass., uranium 
fuel in the nuclear reactor keeps the water which flows through the 
reactor at about 500°F. This pressurized water, at 2,000 pounds per 
square inch pressure, transfers the heat through piping to a steam 
generator where steam is produced for running power turbines. 

Piping that undergoes such high pressures and temperatures must 
have rugged, reliable support. Chosen for this tough job~ Grinnell 
Pipe Hangers ! 

Grinnell Constant Support Hangers are used where reactive forces 
at terminal points must be kept within specified limits. Grinnell Vari
able Spring Hangers are used where piping is subject to vertical 
movement and does not require a constant support type. 

For a complete line of engineered pipe hangers and supports ..• 
for skilled advice and assistance ... for experienced field engineering 
service ••• call on Grinnell Company, Providence 1, Rhode Island. 

Turbine extraction lead gets support 
from Grinnell Constant Support Hanger 

NELL AMERICA1S #1 SUPPliER OF PIPE HANGERS AND SUPPORTS 

!Pipe !Fittings, Valves, Pipe Hangers, Prefabricated Piping, Unit Heaters and Piping Specialties" Branch Warehouses and Distributors from Coast to Coast 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE JOB OPPORTUNITIES WITH GRINNELL 

MINNESOTA TIECHNOILOG 



A phenomenon of modern America is the so-called 
"think company." It owns no factories, manufactures 
no products and makes no shipments, but just "thinks" 
about problems--and brilliant ways to solve them. 

We have a number of "think companies" within Westinghouse. 
One is a group of scientists in the research labs near 

Pittsburgh who seek basic knowledge, like the production 
of light by solids, and the origin of magnetism. 

Other Westinghouse scientists in Baltimore apply basic knowled6e 
to that most demanding of all problems ... national defense. At 
Cheswick, Pa., another group thinks about products needed in the 
American home 10 or 15 years from now. 

As a result of this kind of thinking Westinghouse scientists and 
engineers have achieved startling advances in atomic power, the 
launching system for Polaris, thermoelectric generators 
and many other developments. 

The back-up facilities in the Westinghouse "think companies" 
help make Westinghouse the best place for talented engineers. 
For information on rewarding career opportunities write 
L. H. Noggle, Westinghouse Educational Department, 
Ardmore and Brinton Roads, Pittsburgh 21, Pa. 

You can be sure ..• if it's estin ouse 

Things 
we know about 
tomorrow: 
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The care and feeding of a missile system 

It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company's practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the. design of missiles, 
space systems and their supporting equipment. Write to C. C. LaVene, 
Box 600-Y, Douglas Aircraft Company, Santa Monica, California. 

Alfred J. Carah, Chief Design Engineer, discusses the ground installation 

requirements for a series of THOR-boosted space u LAs 
probes with Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS Iii MILITARY AIRCRAFT 1!1 DC-8 JETLINERS Iii CARGO TRANSPORTS 1!1 AIRCOMB® II GROUND SUPPORT EQUIPMENT 

MINNESOTA UCHNOLOG 



Editorials 
Bargain Books Are Banned 

A few months ago a limited amount of technical books were 
selling in a few book stores around the United States for approxi
mately one dollar and a half. The reason for this extremely low 
price was efficient and economical production methods (photo
static) used by certain companies in the Far East. 

American technical writers, upon hearing of these companies, 
asked them to publish their manuscripts. This program seemed to 
be profitable for the companies as well as the writers. Moreover, it 
would help the engineering student economically. 

Yet there is a black spot in this apparently rosy report. The large 
publishing companies, which print your seven and ten dollar text
books, thought that an injustice had been created. They stated that 
the purchasing of these foreign publications would eventually take 
over the market and deprive Americans of their jobs. Therefore, 
certain connections were made with people in Washington. Such 
action prompted the passage of a bill to forbid this foreign litera
ture from entering our shores. 

Yes, some Americans would be saved for the time being. But 
what of the student who continues to pay the high prices for his 
educational material. 

In this vein, we should learn now, and we must learn in the near 
future, that the United States is not an economically isolated 
country. If we are to continue to exist as a free nation, trade 
barriers will have to be dropped gradually so that free trade de
velops between allies. Moreover, if we are to maintain friendship 
with certain countries in the future, we cannot refuse their exports. 
In so doing they will in turn refuse ours. Thus, America's huge 
manufacturing machine could disintegrate. 

In regard to the book problem, perhaps the foreign publications 
should not be allowed for the present time. This time period 
would give the American publishers time to adjust their prices so 
that they would be competitive with the foreign market in regard 
to quality. This competitive market would promote a better under
standing between countries and perhaps would lead to a gradual 
decrease in tariffs. 

Automated Cold War 
"Up to now," an American automation authority recently told 

Business Week, "the West has had a clear lead in the industrial 
(automation) field, and we still do. But steaming up behind us at a 
rapid rate are the Soviets." 

Nuclear bombs, missiles and satellites, ships and planes, and 
now automation have all become cold war scientific pawns. The 
recent emergence of Soviet automation has caught many Western 
nations by great surprise. It is being called, quite accurately, the 
second Red revolution. 

"Soviet Russia is in the throes of a new and tumultuous revolu
tion," says David Binder, Minneapolis Tribune staff writer, who 
presently has a series of articles on Soviet automation appearing 
in the Minneapolis Sunday Tribune. "It is fundamental and far
reaching as the 1917 uprising that brought the Bolshevik to power. 

"It is a revolution with a vocabulary containing esoteric words 
like econometrics, cybernetics and parameters - words employed 
by Western scientists for some years, but words assuming new 
significance behind tl1e Iron Curtain. 

"It is the revolution being wrought by automation, new scientific 
planning methods, science in government and a drastic revamping 
of the Soviet economic administration. 

"For tl1is second revolution is technological rather than political." 
The real threat to the West by this revolution in automation, 

reported by Binder, is in the industrial sphere. As tl1e prospects of 
all-out nuclear war become increasingly horrible, the Soviet bloc 
seems intent upon defeating the West by industrial supremacy. 
Automation is the key. 

Paul Rosenbloom, professor of mathematics here at the U niver
sity told Binder, "Within five to 10 years we are going to have to 
compete with a Soviet system that can make economic decisions 
faster than we can, that can produce as much as, or more, than 
we can. 

"For a country whose steel industry is working at less than half 
capacity and whose farm surplus is stacked in silos, this means we 
will have to find new ways to organize and plan our economy." 

Certainly we are finding "new ways to organize our economy." 
The computer industry alone expects to grow from an estimated 
$1.5 billion this year to perhaps $4 billion in 196.5 and to $7 bil
lion or $8 billion a decade from now. 

Something like a third of all electronic data-processing systems 
now being used by government and industry are programmed 
chiefly to carry out scientific and engineering calculation. The 
remainder are designed to mechanize paper work and solve 
business problems. It is in this latter use where American busi
ness and government hopes to develop tools and techniques to 
establish control. This apt term has various technical definitions 
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but they all add up to the familiar meaning: to guide correctly 
and swiftly. 

It is in this area that the cold war at the next decade might well 
he fought. 

Minnesota and Its Taxing Tax Problems 
Spring is here and with it comes the tax collector. Around the 

nation, financial tranquility has been broken by protests from 
unhappy taxpayers. 

"Michigan is broke," "tax revolt in Washington," "New York 
City attempts to secede from New York state," are a few of the 
loudest indications of taxpayer unrest. But most of us just grumble, 
dig deeper into our slowly dwindling savings and pay, pay, pay. 

Big taxes are needed by the states now. In 20 years, total state 
expenditures have jumped from $30 per capita to $129. Combined 
state and local government expenditures zoomed from 9 billion to 
more than 45 billion dollars. 

Increased spending at this extravagant rate has brought trouble. 
In 10 years, total state and local government debt has climbed 
from 21 billion dollars to 60 billion dollars- almost 300 per cent. 

Minnesota seems in comparatively good financial condition. In 
1960 Minnesota ranked a lofty 17th among the states in per capita 
spending with $256 and a lowly 34th with a per capita debt of 
only $185. Big spending in Minnesota and low debt seems to 
suggest a high rate of taxation. This is true. In 1958, Minnesotans 
paid 10.98 per cent of their income in state and local taxes. 
Average for all states was 8.13 per cent. 

The individual taxpayer has not been the only one picking up 
the hefty tax tab in Minnesota. Given our free and easy spending 
habits, high taxation of big business within the state has been one 
major factor in keeping Minnesota away from financial blight. 
Perhaps a prime example of this financial dependence upon big 
business are the iron mines of northern Minnesota. 

According to Christian F. Beukema, president of the Oliver Iron 
Mining Division of U.S. Steel, "Oliver, a small segment of the 
total United States Steel Corporation integrated operation, has in 
many years paid more money to the state of Minnesota in occupa
tion taxes alone than would U.S. Steel in its entirety have paid had 
all of its profit, where ever generated, been taxed at the prevailing 
Minnesota income tax rate applicable to industry other than iron 
ore mining." 

This statement is more than just a quick numbers game by a 
person pleading a special interest. It is a good indication of the 
complex and sometimes confused way in which Minnesota attempts 
to meet its financial needs. 

The iron ore industry also poses special problems for the state 
of Minnesota. With the high grade iron ore gone from the pits of 
northern Minnesota, the big mining companies have been very 
hesitant about locating their new taconite and semi-taconite plants 
in the state. They claim discriminatory taxes and are now in the 
hallways of the state legislature pushing for protective tax legisla
tion on their new plants. They probably won't get it, and 
Minnesota might lose a very important source of tax money, while 
expecting to maintain its generous spending habits. 

The iron mining industry is a good example of the unrealistic 
approach to taxation in general, but there are other problems. 

One big obstacle can be found in the outdated constitutional 
restrictions under which our states operate. Shackled by ancient 
tax structures, the states have struggled to meet 1961 financial 
claims with tools adequate for 1861 demands. 

Generally, the tax collecting machinery in many states is ineffi
cient. Minnesota is now attempting to correct a haphazard filing 
system which allows over 3.5 million dollars to be wasted. 

The fact that federal tax collecting machinery is efficient has 
led some observers to suggest a federally collected, state-shared 
tax program. Yet states, fearing the idea of federal government 
control over their purse strings, have vowed to whip the problem 
of internal financial chaos themselves. 

Another grievance of the states is double taxation. Gasoline, 
cigarettes, personal and corporate income along with a host of 
other items are taxed by both the federal and state. New Jersey's 
Gov. Robert Meyner believes "that until there is complete separa
tion of federal and state taxes there will be no improvement in 
the state tax situation." 

But the big reason for the increased financial woes of the state 
governments is the continual demand upon the states to do more 
things for more people. Public schools, highways, public welfare, 
hospitals and other services are increasing at a phenomenal rate. 
It has left nearly all states debt ridden and some in hopeless 
financial plight. 

A realistic approach to tax revision at all state levels is needed, 
combined with courage and action to put it into effect. If relief is 
to come it must start with the taxpayer. The protests are loud this 
year, but they were just as loud last year. 
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Ferro-Magnetic Rings less than l/16 of an inch 
in diameter. 

by RALPH HAGER, Physics, '61 
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SPEED @ e e SPEED e e e The world of today is fast becoming an age of un .. 
precedented rapidity. It's an age of precious time and it needs absolute accuracy. 
Computers, the basic unit in meeting this challenge, can meet both needs. 

About 100 years ago, George Boole, a British mathema
tician, came to the conclusion that life was much too 

complicated for words. He simplified matters by invent
ing a language of symbols. This statement is not clear 
as it is written. Boole's symbols expressed the idea ex
actly. One set of symbols meant "planes and buses or else 
trains and buses", while another set of symbols meant 
"planes or else train and buses". His theory set forth the 
idea that complicated statements could be analyzed by 
the rules of symbolic algebra. 

A century later, the world has become a complicated 
place and Hoole's algebra (Technolog, October, 1961) has 
ushered in the age of electronic computers. Computers 
have become a necessity in this day and age when the 
human mind cannot cope with the multitudinous oceans 
of facts. 

These electronic brains are a remarkable phenomenon 
of our statistical age on which more and more of the 
world's problems are being solved. Since their develop
ment about fifteen years ago, computers have pushed 
themselves into every field of science and industry. They 
eat away at great hoards of facts and figures, doing 
statistical dirty work which threatens to swallow modern 
science in endless drudgery. The opposite of prisoners 
on the rockpile, they turn small facts into large ones, for 
the human mind to contemplate upon. 

Computers, in fact, represent a major advance in man's 
long search for machines that will extend his mind the 
way the wheel and lever extend his muscles. 

Computers can only "think" in a rather primitive way 
and are no smarter than the men who control them. But 
these electronic marvels can remember more and think 
faster than any man. 

Computers are doing hundreds of jobs that make life 
easier and expand our knowledge. They are plotting the 
orbits of "lost" stars telling astronomers where to find 
them again. They are steering man-made moons, coining 
names for new medicines, deciphering the Dead Sea 
Scrolls, predicting the weather, solving airport traffic 
problems, translating foreign languages, mixing chemi
cals, sorting mail, analyzing election returns, and even 
composing music. 

past 
The complexities of modern life have necessitated the 

existence of machines that can digest interminable 
streams of facts and regurgitate them in convenient bun
dles. The idea of mechanical brains, however, is not a 
new one, but a rather old one. 

Since man could count, he has used devices to help 
him solve his problems -marks scratched in sand or clay, 
notched sticks, knotted strings, slide rules, adding ma
chines, desk calculators. The ancestor of the computer, 
the abacus, came into existence over 2500 years ago, and 
is still in wide use in the Orient today. It consists of 

MARCH, 1961 

beads strung on vertical rods in a woodn frame. Each 
rod represents one decimal place. The beads on each 
rod may be arranged so as to represent numbers from 
one to ten. 

In the seventeenth century, more complicated devices 
began to appear. Blaise Pascal, in 1642, built an adding 
machine which used geared number wheels. About 1650 
William Oughtred invented the slide rule. Gottfried 
Leibnitz completed a multiplying machine with stepped 
cylinders about 1673. His multiplying machine utilized 
the principle of repeated addition and was capable of 
performing all four of the elementary arithmetical opera
tions. The first commercial adding machine appeared 
about 1822. In 1889 Dr. Herman Hollerith developed 
the punched card - a particular significant advance in 
machine processing of data. The first desk calculator ap
peared in 1911. 

As predecessors of the modern computers, these ma
chines could perform the elementary arithmetical oper
ations but didn't have the modern machine's ability to 
remember facts, make· decisions, or follow a cycle of in
structions. 

first large machine 
The original conception of a large automatic general 

purpose machine was a contraption that existed only in 
the mind of an English mathematics professor, Charles 
Babbage. Babbage spent thirty-seven years, a personal 
fortune of $100,000 and $85,000 of the British govern
ment's money in a fruitless effort to build a mechanical 
brain. He planned a fantastic Analytical Engine. It con
sisted of three main sections. One, which he called 
a "store," was to consist of a set of 1000 registers on which 
numerical information or instructions could be recorded. 
The store was also to contain its own library of logarith
mic tables. Another section he called the "mill" was to 
be able to carry out the operations of arithmetic on num
bers transferred to it from the store. A third part, to 
which he did not give a name but which we may call 
the "controller", was to compare numbers from the store 
and make decisions based on these comparisons. It was 
to use its calculations to modify its original instructions 
and start off on a new set of calculations -"the engine 
eating its own tail," as Babbage explained it. This control 
was to be exercised through a series of punched cards 
which when grouped in appropriate patterns would per
mit wires to pass through certain combinations of holes 
and select the registers in the store from which numbers 
were to be transferred to the mill, where the arithmetical 
operations were flo be carried out on them. 

Although Babbage's idea of the conditional selection 
of the next instruction was some 100 years ahead of his 
time, his machine couldn't be built because it needed 
compact electrical circuits to make it work, and electron
ics was still a science of the future. All Babbage ever 
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completed was a small model calculator _with ninety-six 
gears which could compute a short table of squares. This 
conglomeration of wheels and rods labeled "Babbage's 
Difference Engine, 1833" is now in a corner of a British 
museum. 

birth of Babbage's beliefs 
Modern science finally caught up with Babbage's 

grandiose theories with the development of radar elec
tronics in World War II. The realization of his ideas 
came with the first of the modern digital computers, the 
IBM Mark I Automatic sequence-controlled calculator. 
In this machine, the arithmetical operations were carried 
out by mechanical counters operated through electro
magnetic clutches controlled by relays. Soon after came 
the Bell Telephone Laboratories "Relay calculator" and 
the MARK II, both of the same type as the MARK I. In 
1946 ENIAC (Electronic numerical integrator and calcu
lator) appeared. It was the first machine to make use of 
electronic circuits. This roomful of wiring and tubes has 
been followed by families of faster and smarter monsters 
bearing such names as the SW AC; the SEAC; the 
MANIAC; the ILLIAC; the WHIRL WIND; the IBNI 
types 701, 704, 7090, STRETCH; the Remington Rand 
UNIVAC 1103, 1105, LARC; and the Control Data CDC 
1604. 

The Univac LARC, recently accepted by the Lawrence 
Radiation Laboratory at Livermore Calif., is one of the 
fastest and most advanced systems in operation today. 
The LARC (Livermore advanced research computer) was 
designed and built in Philadelphia by Remington Rand 
under contract with the Lawrence Radiation Laboratory. 
The funds were supplied by the Atomic Enetgy Commis
sion. It took five years to design and build this solid state 
computer. The LARC is capable of 250,000 additions per 
second. It has a high speed magnetic core of 97,500 
words and a 6,000,000 word high speed drum. A mechan
ical printer can print 720 lines per minute, but the ma
chine is also equipped with a cathode ray tube to display 
results. These results are automatically photographed 
and developed later at the rate of 9,600 lines per minute. 
Graphs can also be plotted on the tube at the rate of 

BITS 

6 SENSING 
WIRES 

This 54 core memory is designed to store nine words, each word 
containing six bits corresponding to the six planes. 
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A bit is set into a magnetized state, if pulsed simultaneously by 
both of its pulsing wires. 

120,000 points per minute. 
The IBM STRETCH which can make 500,000 addi

tions per second is more remarkable yet. STRETCH was 
first designed for the Atomic Energy Commission and 
until the first commercial order was placed very recently, 
only three orders had been placed for it: AEC' s, the 
British Atomic Energy Authority's, and one from an 
agency in Washington that considers itself so secret that 
IBM is not allowed to name it. So far none of these ma
chines have been delivered. They are built to order and 
put together largely by hand. AEC's will be shipped out 
first and will be in operation late this year. The commer
cial order, from C-E-I-H Inc., will not be ready until late 
in 1962. 

u. of m. computer 
In contrast to these two machines, the University of 

Minnesota's UNIVAC 1103 computer is somewhat out
dated. The 1103, of which nine were made, was devel
oped by Engineering Research Associates, a St. Paul 
firm, in early 1953. The machine was labeled the UNI
V AC 1103 after EHA merged with Remington Rand. The 
machine uses cathode-ray tubes as electrostatic storage 
units. The 1103 can complete 20,000 additions per sec
ond. A problem that would take one hour to solve on 
this machine could be solved in two or three minutes on 
STHETCH. The machine occupies quite a large room 
and weighs about ten tons. 

All of the computers mentioned thus far are of a type 
known as digital computers as opposed to analogue com
puters. An analogue computer is Teally no more than a 
physical measuring device. For example, a number is 
represented by a proportional electronic or physical 
quantity and operations are carried out using this anal
ogue. The slide rule which multiplies or divides by add
ing or subtracting logarithms of numbers is such a com
puter where the analogue is distance. 

Digital computers, on the other hand, operate with 
numbers in their digital form, usually by counting dis
crete objects or discrete electrical pulses. The word digi
tal is derived from digitus (Latin for finger) and is asso
ciated with the use of the ten fingers in counting- so 

MINNESOTA liEC:IHNOLOG 



the digital computer is a super counter. 
Before we can understand how the computer operates 

we must acquaint ourselves with the language of the 
computer. We are all familiar with the Arabic number 
system which we are frequently forced to use in our 
studies. However, the Roman, octal, sexadecimal, and 
binary number systems also might be useful at times. 
The binary system uses only two digits - 0 and 1. Like
wise, the octal and sexadecimal systems use eight and 
sixteen digits. Just as a number written in Arabic can be 
considered as a polynomial in powers of ten, so can bi 
nary, octal, and sexadecimal numbers be considered as 
polynomials in powers of two, eight, and sixteen. A study 
of the following table should make this clear. 

The binary system has the one essential electronic 
virtue- only two symbols are needed and, consequently, 
only two electrical states, that is positive and negative 
or on and off. Decimal numbers are usually coded in 
octal before passing into the machine because of the 
somewhat lengthy representation in the binary form. The 
conversion to binary is readily made by the computer. 

It is the ability of electronic computers to remember 
that has earned them the rather pretentious designation 
of brains. One device used for storage is the magnetic 
core. This is a tiny ring of ferro-magnetic material that 
can be easily magneized by a small amount of current 
and retains its magnetism until it is deliberately demag
netized. A current sent through a wire passed through 
the "doughnut" magnetizes the core- the polarity of 
the magnetism depending on the direction of current 
Row. If now two wires intersect at the core, the core 
will be magnetized only if both wires are conducting. 

COMPARISON OF SOME OF 

This permits the stringing of thousands of these cores on 
a wire screen and still permits only magnetizing any one 
of these cores by sending current through the two ap
propriate wires. It is now easy to understand how anum
ber could be remembered by the computer. 

In actual practice, the computer might contain, for 
example, multiple storage stacks of 36 frames (planes in 
diagrams), each frame having 4096 cores. The word 
length would be 36 bits. Since these rings are so small, 
the 4096 cores could well be placed in an eight or ten 
inch square frame. 

Digital computers have two main fields of usefulness 
business and science. The business computers must 
process vast amounts of data and perform relatively few 
operations. Thus these computers have become known 
as data processing machines. Scientific computers, on the 
other hand, need somewhat less data room but must per
form many of thousands of operations to obtain the de
sired result. 

human? 
Computers can do no more than the men who control 

them as was pointed out earlier. A good example of this 
statement is the use of computers for analyzing election 
returns. The mathematics used in such a problem must be 
foolproof. The problem is no longer one of learning how 
to fit numbers to facts but how to get enough facts to 
make the equations foolproof. A sophisticated mathe
matical model and key precinct data was the reason for 

(Continued on page 22) 

THE SCIENTIFIC COMPUTERS 

General Characteristics 
Internal 

File storage 
Peripheral Equipment 

speed input output 

Number Time for Time taken Magnetic Number of jobs 
of computer to enter, tape that can be 

Word addresses to receive read and speed in done at one Random 
Paper exit from thou- time. access Storage length. that can and Paper 

capacity d = be refer- excute add n1en10ry. sands of R =read, file, i.e. tape tape Printer 
Average and type digits, enced in instruction This is part charac- W =write, auxiliary Cards ch.arac- Cards ch.arac- lines 
monthly Solid- (K= b = each. in- f.L = mi- of the ters per C =compute, external per ters per per ters per per 

rental State 1000 words) bits struction croseconds) add time second RWC all 3 storage minute second minute second minute 

$200,000 v' 16-·262K Core 64 h 2 62 Multiple RWC X 1000 2.50 

135,000 v' 10-97K Core 12 c1 4f.l, 4f.l, 25 
188 

Multiple RWC X 

64,000 v 32K Core 36 h 4.4 2.2 f.L 1.5-62 Multiple RWC X 250 100 

43,000 8-12K Core 36 h 2 44 f.L 8f.l, 2.5 RWC 120 200 120 
16-32K Drum 1700 f.L 300 

40,000 4-.'32K Core .'36 h 24 1.5 Multiple RWC X 250 100 

3.5,000 4-12K Core .'36 h 2 44 f.L 8f.l, 1.'3 RC,WC 120 100 120 60 
16K Drum 1700 240 

.'34,000 v' 8-32K Core 48 h .5 f.L RWC X 1300 350 200 

.'32,000 v' 8-.'32K Core 56 b 6f.l, 0.9-1..5 f.L 22-120 Multiple RWC 600 1000 100 

32,000 4-32K Core 36 b 24 f.L 12 f.L 1.5 RC,WC X 250 100 

H-800 22,000 v' 4-32K Core 12 cl ·~ 24 f.L 6f.l, 64 Multiple RWC 240 200 100 
6.50 1000 250 

20,000 v' 4-32K Core 32 h 21 f.L 8.4 RWC 800 500 250 

220 17,000 2-lOK Core 10 d 200 fl. 10 /f.. 25 None X .'300 1000 100 

9,000 60 Con' 10 d 700 fl. 100 /f.. 15 RC,WC X 155- 60 100- 150 
1-4K Drum 2400 250 2.50 
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there's room 
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A ({stream-of-action" environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that's an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircraft. 

We believe that our company is just the uright-sized 
.stream". Young engineers can en joy diversified, small
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 

Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec
tronic team of twenty to thirty associates-or-working 
with a highly selective group of four or five on interest
ing problems of radiation, instrumentation, auto pilot
age, automatic stabilization, etc. 

If you want to enter this ustream-of-action", the time is 
now. Opportunities for personal progress have never 
been greater. 

For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 
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There are many likely reasons. 

Perhaps the best one is the sum 

total of them all: 

At DuPont, there are no dead

end streets for able, ambitious 

people. 

For example, DuPont is grow

ing constantly, and growth means 

more jobs. Every year we spend 

$90 million in research alone, to 

develop new products that create 

challenging new opportunities. 

In addition, DuPont invests an 

average of $33,000 in each em

ployee to provide the most modern 

equipment, the finest facilities, the 

best supporting services-factors 

of special significance to the tech

nical man. 
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Whatever the reasons, a recent 

survey of ten large companies 

showed that DuPont's turnover 

rate among technical personnel is 

within a fraction of one per cent 

of being the absolute lowest! More

over, after five years of service, the 

majority of DuPont engineers and 

scientists remain for the rest of 

their careers. 

We think there's food for serious 

thought in these facts for new engi

neers, chemists, mathematicians 

and physicists who are determined 

to succeed. For more information 

about opportunities here, ask your 

Placement Officer for literature. Or 

write: E. I. du Pont de Nemours & 
Co. (Inc.), 2419-3 Nemours Build

ing, Wilmington 98, Delaware. 

Better Things for Better Living 
.... through Chemistry 
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an's Hope ancl Despair 

I 

by GEORGE GAMOTA, Physics:, '61 

MINNIESOlA UCHNOLOG 



Much of the world ponders poverty, while the United States produces unmatched 

prosperity. Automation can be given much of the credit, but we must face many 

of its consequences also. 

Automation has been defined as "continuous automatic 
productions" largely in the sense of linking together 

already highly mechanized individual operations. It is a 
way of work based on the concept of production as a 
continuous flow, rather than processing by intermittent 
batches of work. 

There are some who would let automation be the 
catch-all term applying to every improvement, new or 
old, that occurs in the plant or office. Automation is only 
one phase of technological progress. It is a natural evolu
tionary step in man's continuing effort to use the dis
coveries of science in getting the world's work done. 
American industry has a challenging opportunity to in
crease productivity, reduce costs, and increase the real 
wealth and purchasing power of all Americans by using 
every feasible application of the automation concept all 
along the line from factory to customer. At the same 
time it will take much of the drudgery out of industry. 

As in everything, automation also can be a bad thing 
for some people if not used wisely. A statement to this 
effect was made by President Kennedy during the recent 
presidential campaign. He said "the replacement of men 
by machines is the challenge of a new industrial revolu
tion- the revolution of automation." He continued that 
automation is threatening thousands of jobs and is creat
ing fear among workers and their families. But it can be 
turned into a key to a better future if labor and manage
ment and government work together to ease the inevit
able dislocations and hardships which this new industrial 
revolution will bring. 

a challenge 
The challenge of technological progress can be met 

with planning which would assure increased productivity 
by automation while at the same time providing new jobs 
and new hope for the victims of this same · i~dustrial 
advance. 

Today we stand on the threshold of the new revolu
tion. Already entire automobile engines are being manu
factured, untouched by human hands. Modern lathes and 
drills are turning out parts machined to the closest toler
ances, guided only by electrical impulses which make 
the settings and automatically, by servo mechanisms, cor
rect all errors. Electronic equipment is sorting material 
as it enters a warehouse and carrying it to the designated 
place without human guidance. 

Because advancing knowledge has been adopted to 
production, washing machines, television sets, automo
biles, electric lights and thousands of other products are i 

now within the range of the average income. And only 
because of these new discoveries do we enjoy the un
paralleled luxury of being the only nation ever· to worry 
about an overabundance of goods. 

The history of man's economic progress has been the 
history of such discoveries; looms replaced hand weav-

ers, electric motors replaced human muscle, bulldozers 
and hydraulic lifts have replaced men digging with shov
els and straining at heavy weights, and each advance
each more efficient machine - has not only increased 
production but it has drastically eased the hours and 
the conditions of labor. 

In the eight-hour day, five-day week, the modern work
er produces more than twice as much as his grandfather 
did working twelve hours a day, six days a week. 

an example 
One of the most modern plants in this area employing 

automation is the Eau Claire Plant of the United States 
Rubber Company. Some departments of the plant have 
benefited more than others from automation, depending 
on the processes involved and whether or not an im
proved type of equipment was available. 

A visitor to the plant would be amazed by the new 
proeesses. The tire building department, for example, has 
eliminated the necessary handwork involved in the tedi
ous work of stretching of the tire plies. This has not only 
speeded up the process but has eliminated the many 
hazards to the safety of the builder. Tire building ma
chines have been regrouped into compact units to permit 
more effective servicing of stock. Fabric cutting, another 
drudgery done by hand, has also been eliminated by 
ma~hines to provide direct servicing of the building ma
chines. 

Modernization of the passenger curing departments 
has been achieved by replacing a large part of the 
equipment with modern and automatic presses. Up to 
the present time, 205 of the old type heaters representing 
396 mold cavities have been removed, and have been re
placed by 44 manual and 114 automatic Bag-0-Matic 
curing presses representing 316 mold cavities. The Bag-
0-Matic presses are now also being installed in the heavy 
service curing area. 

Another interesting effect of automation and desire for 
efficiency can be illustrated by the use of Scaldbius in 
transporting carbon black. For many years, supplies of 
carbon black were delivered to the plant in 50 pound 
bags or in tank cars. That part of the carbon black re
ceived in tank cars was transported by automatic elevator 
to a large storage tank on the roof of one of the build
ings. Not only was this an expensive way of handling, 
but it created a nuisance for those people living south of 
the Eau Claire River. Complaints were received that 
wind carried loose carbon black into the area. About five 
years ago the use of the Scaldbius (large rubber bags) 
was inaugurated for the shipment of bulk carbon black. 
Each of these bags contains as much as 10,000 pounds 
of carbon black. The Scaldbius are usually shipped by 

(Continued on page 22) 
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S program-highlights 

I 
Year 4 to 14 of the Space Age 

Project Marlner-600 to 1200 lbs. 
first U. S. Planetary missions to 
Venus and Mars. Modified craft for 
hard landings on moon. 

Project Aeros-24-hour stationary 
weather satellite. Launched in 
equatorial orbit. Three satellites 
could permit continuous observa
tion of most of earth's surface. 

60,000 lbs. 

40,000 lbs. 

20,000 lbs. -1960 1963 1967 

CENTAUR SATURN C-1 SATURN C-2 

Project Voyager-Orbit Mars and 
Venus and eject instrumented cap
sule for atmospheric entry and 
perhaps landing. 

Orbiting Astronomical Observatory 
-Standardized, 3500 lb. satellite, 
for several experiments with differ
ent scientific sensors and special
ized devices. 

Anticipated Growth of NASA 
Spacecraft in terms of weight 
of individual near earth satellites. 

Launch Vehicles-New and more 
powerful launch vehicles; chemical, 
electrical, nuclear propulsion. 

Project Mercury-U. S.'s first 
manned satellite. 

Project Prospector-Soft landing 
on moon and exploration of area 
within 50 miles of landing point. 

Nimbus-600 to 700 lb. meteoro
logical satellite series. Stabilization 
system will keep cameras pointed 
earthward. 

Project Surveyor-First soft land
ing on moon. Conduct observations 
from stationary position. 

Solar Observatory-350 lb. large 
flywheel and extended arms rotate 
to stabilize. Under construction. 

Orbiting Geophysical Observatory 
-1000 lb. geophysical research 
satellite designed for a near earth 
circular polar orbit or an inclined 
highly elliptical orbit. 

These programs facing the scientists and 
engineers of NASA comprise the most 
challenging assignment ever given a group 
of Americans. 

You are invited to work alongside the many 
distinguished and dedicated members of our 
technical staff. For details about 
outstanding professional opportunities, 
address your inquiry to the Personnel 
Director of any of these NASA Research and 
Space Flight Centers-

NASA Ames Research Center • Mountain View, California 

NASA Flight Research Center • P.O. Box 273, Edwards, California 

NASA Goddard Space Flight Center • Greenbelt, Maryland 

NASA langley Research Center • Hampton, Virginia 

NASA Lewis Research Center ~~~ Cleveland 35, Ohio 

NASA Marshall Space Flight Center • Huntsville, Alabama 

NASA Wallops Station • Wallops Island, Virginia 

National Aeronautics and Space Administration 
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Forthcoming space exploration 
will require exotic fuels and new concepts in 
energy conversion to keep men alive and equip
ment operating for long periods of time beyond 
the earth's atmosphere. Advanced hydrogen sys
tems recently developed by The Garrett Corpora
tion have solved this problem of providing the 
electrical, hydraulic and pneumatic power, plus 
cooling and heating required aboard a satellite or 
space capsule during launching, outer space flight 
and re-entry. 

Besides such spacecraft and missiie systems, 
other product areas in which Garrett engineers 
work include small gas turbine engines, flight 
data systems for air and underwater use, nuclear 
and solar power systems, cryogenic systems and 

OUT OF THE LABORATORY 

controls, and air conditioning and pressurization 
systems for conventional aircraft and advanced 
flight vehicles. 

Such diversity of interest not only makes work 
more interesting at Garrett, but gives the engineer 
an opportunity to increase his knowledge and 
chances for responsibility and advancement. 

An orientation program lasting a period of 
months is also available for the newly graduated 
engineer, working on assignments with experi
enced engineers in laboratory, preliminary design 
and development projects. In this way his most 
profitable area of interest can be found. 

Should you be interested in a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

THE CORPORATION 

?liResearch anufacturing IVISIOnS 

Los Angeles 45, California., Phoenix, Arizona 

OTHER DIVISIONS AND SUBSIDIARIE:S: AIRSUPP'LY·AE:RO E:NGINEE:RING "' AIRESE:ARCH AVIATION SERVICE " GARRETT SUPPLY " AIR CRUISERS 

AIRE:SE:ARCH INDUSTRIAL " GARRETT MANUFACTURING LIMITED " MARWEDEL " GARRETT INTERNATIONAL. S.A • ., GARRETT (JAPAN) L.IMITE:D 
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Professionalism - Starts ith Student Engineers 

I 

I 

by R. DANIAL BROWN, Graduate Professional Engineer 
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11Knowledge not founded upon a sound philosophy of life is the most dev ... 
astating factor in our modern civilization/1 What can be done? and what is being 
done? 

uch has been recently written about the subject of 
professionalism. From an article written by Dr. 

Clark Dunn, former president of the National Society of 
Professional Engineers, who quoted from Benjamin 
Franklin, "He who hath a profession has an estate," 
it was interpreted as implying that a member of a profes
sion has a valuable investment in his professional status 
and consequently one worth preserving and striving to 
improve. Assuming we concur with this concept, the first 
opportunity to develop the idea is when we are engineer
ing students. The great task of our colleges and univer
sities is to bring to the student a solid technical educa
tion. In order to preserve our profession and to protect 
it from those who would destroy it, the logical place to 
plant the seed of professionalism is with our students of 
today. 

Professionalism is a vague term to most people. What 
is it for an engineer: 
e First and foremost it implies technical competence in 
your field. 
e Secondly, it assumes practicing engineering within 
that field of competency. 
e It also requires a high ethical standard in your rela
tionship with employer, fellow workers, the public, etc. 
e It denotes civic and church interests. If you want to be 
recognized as a professional man you must act profes
sionally. This term professionalism is not unique to the 
engineering field, but it relates to many professions re
quiring specialized education and training. 

who represents the professional 
engineer·? 

Up to this time the National Society of Professional 
Engineers has been the only organized voice for profes
sional engineers. The National Society of Professional 
Engineers (NSPE) was founded in 1934 based on the 
philosophy that every engineer has two distinct interests. 
First, he is a member of the engineering profession and 
as such has a common interest with every other member 
of his profession in social, economic and ethical fields. 
Secondly, he has been trained in a specific branch of 
engineering thus establishing a particular community of 
interest and need for organization in this area. Thus a 
need arises for both a professional and a technical group 
to support these interests. Recognizing that eventually 
laws covering the practice of engineers would be enacted 
in all states, NSPE established registration as a basic re
quirement for membership. Since there is a definite pro
fessional aspect to engineering it is important to have the 
student engineer understand the philosophy of the pro
fessional concept. Realizing the importance of profes
sional attitudes and actions the student has the oppor
tunity to take the first step in becoming registered by 
taking the Engineer in Training (EIT) examination dur
ing his senior year. 

It is difficult to enumerate the activities of the National 
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Society of Professional Engineers but they include such 
things as: 
e Implementing the objectives of registration. 
e Opportunities for personal contacts with engineers 
associated in all phases of the profession. 
e Promoting the professional engineer by a positive pro
gram of public relation. 
e Valuable news of your profession through national and 
regional publications and bulletins. 
e Safeguarding ethical standards in the profession. 
e Analyzing, endorsing, and helping to formulate legis
lation important to the welfare of the individual and the 
profession. 
e Promoting the economic standards of professional 
engineers and thereby advancing the opportunities for 
all professional engineers. 
e Striving to raise educational standards in schools and 
colleges. 
e Presenting many opportunities to contribute personally 
to the advancement and betterment of the profession. 

50,000 NSPE MEMBERSHIP 1960 

10000 

Fig. 1 NSPE Membership 

These are some of the benefits professional engineers 
can receive by virtue of the scope of activities of their 
society, but the engineer must in return comply with the 
basic requisite of service to mankind. Their real success 
or failure will be measured by the services they have 
rendered rather than the monetary. wealth they have 
accumulated. 

the student and professionalism 
The various professions have long realized the many 

benefits accruing to their chosen profession if its mem
bers were exposed to its professional ideals and problems 

(Continued on page 32) 
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Development testing of liquid hydrogen-fueled rockets is car
ried out in specially built test stands like this qt Pratt & 
Whitney Aircraft's florida Research and Development Center. 
Every phase of an experimental engine test may be controlled 
by engineers from a remote blockhouse {inset), with dosed
circuit television providing a means for visual observation. 
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Regardless of your specialty, you would work in a 
favorable engineering atmosphere. 

Back in 1925, when Pratt & Whitney Aircraft was 
designing and developing the first of its family of 
history-making powerplants, an attitude was born-a 
recognition that engineering excellence was the key 
to success. 

That attitude, that recognition of the prime impor
tance of technical superiority is still predominant at 
P&WA today. 

The field, of course, is broader now, the challenge 
greater. No longer are the company's requirements 
confined to graduates with degrees in mechanical 
and aeronautical engineering. Pratt & Whitney Air
craft today is concerned with the development of 
all forms of flight propulsion systems for the aero
space medium-air breathing, rocket, nuclear and 
other advanced types. Some are entirely new in 
concept. To carry out analytical, design, experimental 
or materials engineering assignments, men with 
degrees in mechanical, aeronautical, electrical, chem
ical and nuclear engineering are needed, along 
with those holding degrees in physics, chemistry 
and metallurgy. 

Specifically, what would you do?-your own engi
neering talent provides the best answer. And Pratt 
& Whitney Aircraft provides the atmosphere in which 
that talent can flourish. 

For further information regarding an engineering 
career at Pratt & Whitney Aircraft, consult your col
lege placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut. 

ircra t? 

At P&WA's Connecticut Aircraft Nuclear Engine Lab
oratory (CANEl) many technical talents are focused 
on the development of nuclear propulsion systems for 
future air and space vehicles. With this live mock-up 
of a reactor, nuclear scientists and engineers can 
determine critical mass, material reactivity coefficients, 
control effectiveness and other reactor parameters. 

Representative of electronic aids functioning for P&WA 
engineers is this on-site data recording center which 
can provide automatically recorded and computed 
data simultaneously with the testing of an engine. This 
equipment is capable of recording 1,200 different 
values per second. 

Studies of solar energy collection and liquid and vapor 
power cycles typify P&WA's research in advanced 
space auxiliary power systems. Analytical and Experi· 
mental Engineers work together in such programs to 
establish and test basic concepts. 

PRATT & "\VHITNEY AIRCRAFT 

MARCH, 1961 

Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER-- Palm Beach County, Florida 
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COMPUTERS • • • 

(Continued from page 11) 

a successful prediction of the Kennedy victory election 
night on the RCA 501 computer over the NBC network. 
The relatively simple mathematical and statistical ap
proach of IBM/CBS and Remington UNIVAC/ ABC 
was largely responsible for their projection of a Nixon 
victory based on early returns. There was general agree
ment among most people, however, that IBM was first 
on the screen with a Kennedy victory after changing its 
original projection of a Nixon win. 

Both IBM and Remington Rand relied heavily on the 
1952 and 1956 election trends. This method worked very 
well in 1952 when UNIVAC/CBS predicted Eisenhower's 
landslide victory within four electoral votes. This pro
jection was made before twenty-one states, controlling 
twenty more than the majority of the electoral votes, 
had reported a single vote. Only 3,500,000 of the ex
pected 60,000,000 votes had been counted. The 
analysis used in making that projection was based almost 
entirely on the 1944 and 1948 elections as well as other 
voting trends in the previous twenty-five years. 

The RCAjNBC analysis was done by C-E-I-R, men
tioned earlier in this article. These initials (pronounced 
"Sear") stand for Corporation for Economic and Indus
trial Research. C-E-I-R is in business to solve other busi
nesses' problems. Half of their business is commercial 
and the other half for the government. The C-E-1-R staff 
consists of some 200 mathematicians, economists, statis
ticians, sociologists, physicists, electrical and chemical 
engineers and even psychologists. Among these 200 are 
twenty-nine Ph.D.s and masters too numerous to men
tion. They have four computers and offices in Arlington, 
Houston, New York City, Los Angeles, and London. The 
C-E-I-R analysis of the election returns started with «a 
base line projection" at time zero. This was completed 
Sunday Nov. 6 and incorporated all available data. The 
base line projection was 50.4% Kennedy and 49.6% Nixon. 
The actual returns measured the amount the base line 
projection was in error. Hundreds of factors such as
increase in population since the last election, degree of 
urbanization, rate of business failures, and median age 
of voters were used for a state by state model. A time 
curve giving an hour by hour indication of how each state 
had voted in the past was also used. The final projection 
was then a combination of time curve factors, base pro
projection factors and current state by state factors. This 
complex combination of factors proved successful by 
projecting a Kennedy victory. 

programming 
The use of computers in the analysis and prediction 

of election returns has proved to provide the speed to 
bring the facts into focus while they are still valuable. 
The bulk of the analysis, however, must be done before 
the computer is used as is evidenced by the seventy-six 
man-months of time devoted to this project by nine IB!\1 
specialists. 

The impotence of these electronic monsters in the 
absence of human guidance is something that cannot 
be overemphasized. Nevertheless they do have a certain 
mental capacity. They can write their own instructions. 
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They can help design other computers. They can create 
theoretical computers in their memories, try out a few 
sample problems on the theoretical machines and tell 
whether they might be worthwhile to construct. 

While electronic computers are said to be about on par 
in I.Q. with an idiot, they have truly proved to be the 
modern Aladdin's lamp. 

AUTOMATION ••• 
(Contin,ued fTorn page 15) 

barge to Alma, Wisconsin, on the Mississippi, and there 
transported by truck to the plant. The carbon black is 
put into the processing operation directly from the bags 
through a specially constructed series of chutes. Not only 
has this resulted in lower cost of handling, but it has 
helped materially to keep the plant cleaner and has re
duced the nuisance factor of free carbon black in nearby 
residential areas. 

The conveyor principle is another example of automa
tion. It transports materials from one section of the plant 
to another. From one floor to another tires are conveyed 
in the never ending line. Another typical application of 
the conveyor use is in the transpmiing of finished tires 
from the finishing department directly to a freight car on 
the shipping dock five buildings away. The only handling 
required is sorting by size and loading in the freight cars. 

The results of automation can be more readily visual
ized when one considers that from 1954 to 1960 the daily 
capacity of the Eau Claire plant has been increased from 
22,800 tires to 31,000 per day, with a very little change in 
the number of employees. 11odernization through auto
mation has increased productivity in pounds per man 
hour, thereby increasing plant efficiency, reducing costs, 
and above all, enabling the plant to remain competitive 
with the foreign markets. 

problems 
Usually automation involves saving machinery and 

methods, and in individual instances it would appear 
that employees would be laid off because a particular 
job is dropped. Such lay offs are usually of a temporary 
nature, because increased production of the end product 
increases the need for employees in related departments. 
Yet due to the gradual nature of improvements coupled 
with the small ratio of improvements to the continuing 
ease of operations in the plant by unchanged methods, 
it is seldom that a person is put out of work by an im
provement. Good planning for automation includes plan
ning for the human problems, as well as the mechanical 
and financial problems. 

We build machines to do our bidding, yet we want 
them to be completely at our mercy. The problem we 
face is somewhat self-contradictory. We wish a machine 
to be intelligent, to be able to assist us in carrying out 
our tasks. However, we also wish it to be subservient. 
Complete subservience and complete intelligence do not 
general1y go together. 

The human brain is a far more efficient control appara
tus than is the intelligent machine when we come to the 

(Continued on fJage 32) 
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''IT'S ERE ~IF Y u 
Even before Ron Spetrino received his engi

neering degree from Case he had good job offers 
from six companies. 

He joined The Ohio Bell Telephone Company 
-his reason: "I was convinced an engineer could 
go further here-if he was willing to work for it." 

As soon as Ron got his feet on the ground 
in telephone engineering, he was tapped for a 
tough assignment. The job-to engineer switch
ing equipment modifications needed to prepare 
Cleveland for nationwide customer dialing of long 
distance calls. 

Ron wrapped it up in five months, and found 
he had earned a shot at another tough assignment. 
In this job Ron helped engineer a completely new 
long distance switching center for Cleveland. This 
switching center connected Cleveland with the 
nationwide customer dialing network. It was 
about a year later that Ron put the finishing 

NT T RK F R IT'' 
touches on the specs for this $1,600,000 project. 

Today, as a Supervising Engineer, Ron heads 
a staff of five engineers and is responsible for 
telephone switching in much of the greater 
Cleveland area. 

He supervises the design and purchase of $3 
million worth of equipment a year. And even 
more important, he is charged with developing 
the technical and managerial skills of his staff. 

Ron knows what he's talking about when he 
says, "In this business you have to do more than 
a good job. We expect a man to be a self-developer. 
We expect him to take responsibility from his 
first day on the job and think for himself. You 
don't get ahead around here by just doing time." 

If you want a Job in which you're given every 
chance to prove yourself, and real responsibility 
right from the start-you'll want to see your Place
ment Office for further information. 

"Our number one aim is to have in all 
management jobs the most vital, intelli
gent, positive and imaginative men we 
can possibly find." 

MARCH, 1961 

FREDERICK R. KAPPEL, Pres,ident 
American Telephone & Telegraph Co. BELL TELEPHONE COMPANIES 
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Electronic Imaging Tube 

A new electronic imaging tube, placed on a vehicle in 
space, will enable scientists to learn more about the stars 
and the depths of interstellar space. Developed by sci
entists at Westinghouse, the tube is sensitive to the short 
wave length ultraviolet light rays that are emitted by 
celestial bodies but never reach the surface of the earth 
since they are screened by the atmosphere. 

Called the Uvicon, the new ultraviolet-sensitive tube 
was developed for the Astrophysical Observatory of the 
Smithsonian Institution, Cambridge, Mass., for the Ob
servatory's Project Celescope. 

Project Celescope is one of several experiments 
planned to be launched in the National Aeronautics and 
Space Administration's (NASA) orbiting astronomical 
observatory program. NASA has announced that the 
first of the orbiting observatories is planned for 1963. 

Essentially, this telescope consists of three components: 
(1) an optical arrangement to form the ultraviolet images; 
(2) a Uvicon pick-up tube and its associated circuitry, 
which constitute a TV camera that responds to the ultra
violet images and converts them into electrical signals; 
and (3) a transmitter to broadcast these signals back 
dmvn to earth. Thus, in television fashion, scientists 
hope to get a picture of the stars and interstellar space 
that always has been screened from man's vision. 

The ultraviolet telescope package will go into the nose 
cone of an Aerobee-Hi rocket, which will take it to an 
altitude of about 150 miles. The useful portion of the 
flight will be the five minutes spent above an altitude of 
60 miles, which is the height at which the ultraviolet 
radiations of interest cease to be absorbed. At this 
height the protective front portion of the nose cone will 
be jettisoned and the telescope exposed to the skies. 

Information on brightness of stars will be telemetered 
to electronic storage equipment on the ground for final 
analysis of stellar magnitudes. In addition, the presence 
of sources of ultraviolet radiation in interstellar space 
will be recorded. 

The Uvicon is an extremely sensitive image tube oper
ating in the range from 1200 to 2000 angstroms. The 
tube is about two inches in diameter, twelve inches long 
and weighs about eight ounces. In operation, the Uvicon 
receives an ultraviolet image through a special window, 
made of lithium fluoride, mounted at the input end of 
the tube. The back surface of the window is coated with 
a photo-emitting material that releases electrons when 
the ultraviolet image strikes it. These electrons are 
accelerated by 15,000 volts toward the rear end of the 
tube, where they strike a thin film or target. 

The impact of the electrons on the target causes it 
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to take on an amplified electrical charge in the exact 
pattern of the ultraviolet image. The next step is to read 
off this charge as an electrical signal and thus repro
duce the image electrically. This is done by scanning 
the rear surface of the target with a beam of electrons, 
much as an electron beam scans the viewing end of a 
television picture tube. In the Uvicon, however, the 
product of the scanning is an electrical "image" that can 
be amplified and broadcast rather than a visual image 
that can be seen directly. The over-all technique is 
known as electron bombardment induced conductivity. 

Thermoelectric ... Thermionic Generator 
Westinghouse scientists have combined two advanced 

forms of power generation to convert the heat of fission 
inside a nuclear reactor directly into electricity. 

For the first time, a thermionic and thermoelectric gen
erator was built into a nuclear fuel assembly and inserted 
into a reactor to produce electricity. This experiment was 
operated at the Westinghouse Testing Reactor at Waltz 
Mill, Pa., and produced about one watt of power. It was 
designed to determine the feasibility of such a "dual" 
generator without consideration of optimum efficiency 
of high power output. 

There are significant inherent power losses in today' s 
nuclear powered generating stations, caused by the large 
temperature drop from the center of the fuel elements 
to the outside surfaces in contact with the cooling water. 
While some fuel elements themselves reach temperatures 
above 4000 degrees F in the fission process, nuclear scien
tists can get only about 600-degree temperatures out of 
the fuel elements and into the surrounding water. This 
limits the amount of heat which can be taken from the 
fuel. 

To use the heat energy at the higher temperatures, 
Westinghouse scientists built a fuel element with the 
thermionic generator in its center and a thermoelectric 
generator surr0unding it. Both methods of converting 
heat directly to electricity operate on similar principles, 
but operate most efficiently at widely divergent tempera
tures, A thermionic generator operates at about 3500 
degrees F, but will not function efficiently at tempera
tures below 2700 degrees F. A thermoelectric unit, on the 
other hand, does not operate at such elevated tempera
tures, but works well in the temperature range of 600 
to 1800 degrees F. 

By putting the two types of generators in tandem, the 
heat passing through the thermionic generator flows 
through the thermoelectric unit. The elements are wired 
in series to give a combined electrical output over a 
very wide temperature range. 
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expanding in fertilizers @ e @ a growth industry 
Fertilizer consumption in the United States is up 
88% in 15 years-from 13,466,000 to 25,313,000 
tons. 

In the same 15 years, consumption in the 16 central 
states increased almost 140 %-from 4,607,000 to 
11,009,000 tons. This is the primary market for 
National Distillers and Chemical Corporation's fer
tilizer chemicals-ammonia, nitrogen solutions and 
sulfuric and phosphoric acids manufactured at 
U. S. I. division plants in Illinois, Iowa and Kansas. 

Now National has taken an important forward step 
in integrating its fertilizer operations by merger 

with Federal Chemical Company. Federal is a 76-
year-old mixed fertilizer manufacturer with six 
modern plants in Kentucky, Tennessee, Illinois, 
Indiana and Ohio, heart of the mid-west farm belt. 

A Career at National ... National Distillers' 
progress in the expanding fertilizer chemicals field 
is part and parcel of its substantial growth in indus
trial chemicals, metals and plastics. Chemists and 
engineers seeking a challenging career in a growing 
organization are invited to contact our Professional 
Employment Manager, 99 Park Avenue, New York 
16,N. Y. 

NATIONAL DISTILLERS and CHEMICAL CORPORATION 

MARCH, 1961 

NEW YORK 16, N.Y. 

THE COMPANY WITH THE FIVE INDUSTRY FUTURE 
LIQUORS • INDUSTRIAl CHEMICAlS .. PlASTICS • FERTILIZER CliEMICALS " METALS 
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ENGINEERS and SCIENTISTS 

with BS, MS or PhD Degrees 

ASSIGNMENT: 
Select the company where you will move ahead 
in your engineering or scientific careers. 

FACTORS TO BE CONSIDERED: 
Which companies offer opportunities for the 
most significant accomplishments in the years to 

come? Which companies place the engineer or 
scientist in a truly professional status? What 

types of projects do these companies have in 
which opportunities are available? 

For your consideration, here are some of the 
reasons why we believe the individual challenge 

is greater, the potential professional advancement 
surer at . .. 

MARTIN 
BALTIMORE 

COMPANY POTENTIAL: 
Martin is the leader in missile/ space engineering, 
technology and production. Martin has achieved 
universal recognition for its problem-to-hardware 
capabilities. It has the experience, the engineer• 

ing, scientific and production know-how to con•~ 
tinue to lead the way. 

SOME MARTIN PROJECTS: 
Assignments are available on TITAN, DYNA· 

SOAR, APOLLO, MACE, PERSHING, SPACE 
VEHICLE and SATELLITE projects ... also 

in our NUCLEAR DIVISION and in our inde
pendent RESEARCH DEPARTMENT. 

PROFESSIONAL ATMOSPHERE: 
Martin is a company that fully respects the pro
fessional status of engineers and scientists. Our 
top executives are engineers. Ours is an engineer
ing-oriented company. 

TYPES OF SPECIALTIES NEEDED: 
In our Electronics Division, we have assignments 
to work in ground electronics, radar, sonar, 
instrumentation, reliability, transistor circuitry, 

communications, countermeasures, reconnaissance 
systems, guidance and control systems, infra-red, 

etc. 

In our Weapons Systems Division, we have 
assignments on "aero-missile" applications, liquid 

rocket propulsion, flight dynamics, structural 
dynamics, thermodynamics, mechanical gro·und 

support equipment, ordnance systems. 

In our Nuclear Division, there are opportunities 

in the compact reactor program, nuclear rocket 
propulsion systems, the direct conversion R & D 
program and related nuclear physics programs. 

In our Research Department, there are potential 
assignments for Engineers and Scientists with 

advanced degrees for research involving metal
lurgy, plastics and ceramics chemistry, general 
and solid states physics, mechanics, aerophysics, 

cryogenics, communications theory, physiology 
(plant), th-ermodynamics and other specialties. 

ADVANCED DEGREE PROGRAM: 
At Martin-Baltimore, the Drexel Institute of 

Technology offers courses leading to the degree 
of Master of Science in aeronautical, electrical 
and mechanical engineering. Financial assistance 

is offered to employees engaged in graduate 
study. 

COMPANY LOCATION: 
Our plant is located in beautiful Maryland, the 
land of gracious living, the Colts, the Orioles, 
splendid music and drama seasons, the Chesa
peake Bay, fabulous seafood and ideal- yet 
economical-family living. 

FOR FURTHER INFORMATION ABOUT MARTIN-BALTIMORE 

CONTACT YOUR PLACEMENT OFFICER OR WRITE TO: 

MR. D. S. REED, COLLEGE RELATIONS, THE MARTIN COMPANY, Baltimore 3, Maryland 

,..~~~·/IV 

BALTIMORE 
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Energy conversion is our business 

MARCH, 1961 

.... 

Earth's attraction for an apple? 

free fall in relativistic space? 

A complex meson field? 

Built-in return power for project 
Mercury? 

How is it related to binding energy? 

Gravity is both a bane and a boon to man's 
efforts- and a thorough understanding of 
it is of great significance in the completion 
of Allison's energy conversion mission. 

Gravity conditions our thinking on ad
vanced assignments. For example, in 
outer space there is a disorientation of 
conventional design. The fact that large 
accelerations can be obtained with low 
thrust forces has taken us into the new field 
of electrical propulsion, ion and magneto
hydrodynamic rockets. 

In our inquiries, we supplement our own 
resources by calling. on many talents and 
capabilities: General Motors Corporation, 
its Divisions, other individuals and organi
zations. By applying this systems engineer
ing concept to new projects, we increase 
the effectiveness with which we accom
plish our mission- exploring the needs of 
advanced propulsion and weapons systems. 

Division of General Motors, Indianapolis e. Indiana 

27 



On January 17, 1961, the Minnesota 
student chapter held its meeting at the 
N.S.P. Company's Black Dog Plant. This 
was the initiation of our program to at
tempt to bring our meetings to the guest 
speaker and his place of employment. 

Russell Standsfield and Merll Blasky of N.S.P. briefed 
us on the history and operation of the plant and then we 
made a tour of the plant. It proved to be a very interest
ing and informative trip. 

The annual Student Faculty recreation night was held 
January 20, 1961 at the St. Paul Campus gymnasium. 
Everyone enjoyed swimming, playing basketball, volley
ball, table tennis and square dancing. We would like to 
thank John Bies and George Carlson for a superb job of 
arranging for an evening of fun. 

On January 26, 1961 several members attended the 
Minnesota ASAE section meeting at which time a tour of 
the Honeywell Research plant at Hopkins, Minnesota, 
was made. 

Preliminary preparation has started in planning for 
the upcoming E-Day activities. There is much work to 
be done so we hope that each member will be available 
to help out. 

Alpha Rho Chi is going through a pe
riod of invigorating changes and major 
activities. Since the last quarter, mem
bership is at its highest. A series of in
spiring lectures and discussions on Art 
and Architecture at the Chapter House, 

tours to significant buildings in the area, and parties of 
great success are indications of the zeal with which the 
new officers in charge are set to inject new life into the 
organization. 

New members are: Prof. Hugh Peacock, and students 
Bill Cortner, Ralph Laiderman, John Lind, Stan Pinska, 
Dennis Teske, and John Simonitsch. 

Lectures and informal discussions were held with Dan 
Fox, Prof. Waldfogel, and Mathew Sgan as guests of our 
weekly smokers. 

The tours this quarter included, among others, a visit 
to the Loveness residence, an exquisite gem designed by 
the late Frank Lloyd Wright. 

The traditional Bowery Party, one of the highlights of 
the quarter, brought together illustrious alumni and new 
members in a memorable evening of camaraderie and 
friendliness. 

With such a promising start, we foresee a coming year 
of successful events and prosperous developments. 

Attention all Chem E students. AIChE 
is the proud owner of a 30 cup coffee
maker for five cents any AIChE mem
ber can get a quick cup of hot brew. 
That's just the thing before (or after) an 
exam. If you don't like coffee, come on 

down to the AIChE office anyway. There you'll be sure 
to get a few pointers on playing chess or perhaps you 
can learn new ways to optimize butadiene plants. 

Meanwhile, save your energy for the E-Day activities 
in May. AIChE committees have been working through
out the quarter planning for this event. Plan now to par
tieipate. Remember, only YOU can make E-Day a suc
cess. 
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The biggest thing that has happened 
around Theta Tau for the past month 
was the annual winter dinner dance 
which was held February 10 at the 
Southview Country Club. It was well 
attended by alumni, actives, and pledges 

and all present had a very enjoyable evening. 
Our illustrious basketball team is slowly going down 

in defeat. It seems that after roaring to a first game vic
tory Theta Tau's got over confident, and started losing. 
Oh well, wait till next year men. All is not bleak, how
ever. Our unofficial hockey team won two games out of 
two from Alpha Chi Sigma, and otu- star-studded volley 
ball team won their first game. 

Uppermost in every Theta Tau's mind about this time 
of the year is E-Day. Having won the all participation 
trophy three times out of the past four years, we naturally 
hope we can do it again. This is not (and should not be) 
our main objective, however. We want to make this year's 
E-Day the biggest and best ever in cooperation with all 
the other societies and engineering fraternities on cam
pus. This is one function which has the full support of 
the engineering faculty. This E-Day, take a look around 
and see for yourself the role which the professional fra
ternities play in making E-Day successful. Almost every 
E-Day committee is drawn from the ranks of the profes
sional fraternities and much of the success of E-Day de
pends on how well these committees do their jobs. Help 
your professional fraternities support E-Day this year. 

The national election of last year has 
nothing over Kappa Eta Kappa. At our 
recent election of officers, the caucusing 
and "one more ballot" finally ended at 
12:26 a.m. Tuesday. The results were 
as follows: Bruce Grewenow, President; 

Jim Hart, Vice-President; Larry Finger, Secretary; Marv 
Thompson, Treasurer, all of whom live in the house. The 
chairmanships of the various committees also changed 
hands, headed by Tom Hess as Social Chairman. 

At our Quarterly Banquet, we «wined" and dined at 
the Tempo Restaurant. Seven new actives were initiated: 
Chuch Gustafson, Tom Hess, Dick Lachenmayer, Ed 
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Nelson, Rod Mars, Rod Soukup, and Dave Witsoe. Gor
don Christensen pledged. 

At one of our recent smokers, Dr. D. E. Anderson gave 
an enlightening talk on Micro-electrons. Few have ever 
heard of electronic tubes the size of a speck of dust, or 
ones seen just by electron microscopes. 

The student branch of the A.S.M.E. 
held its regular monthly meeting 
Wednesday evening, February 15. Al
though not quite all 135 members were 
present, we did have a good turnout. 
Mr. Errol :Matzke of Hamilton Standard 

spoke on "Statistical Methods Applied to Heliability." He 
explained by means of formula and example how ex
tremely reliable each component of a complex system 
must be if the system as a whole is to have even a fair 
chance of success. 

Mr. Frank Haley, faculty adviser of long standing, has 
left Minnesota to accept a position at North Dakota State 
University. Although we shall miss Mr. Raley, we have 
been fortunate in being able to secure Mr. Donald Frob
rib as our new adviser. Mr. Frohrib is familiar with prob
lems of student organizations from his personal experi
ence in A.S.M.E. while at M.I.T. 

Minnesota Mining sponsored the student table at the 
March meeting of the Minnesota section of the A.S.M.E. 
Eight students were present for this monthly event which 
was held at the Francis Drake Hotel. Mr. Brill of Allis 
Chalmers gave a most interesting talk on "Magnetohy
drodynamic Power Generation." He confidently predict
ed that M.H.D. generators would be a practical reality 
in ten years or less. 

We are planning to show several half-hour movies · 
during lunch hour in the latter part of April. The sub
ject of these movies is "Experiments in Fluid Flow." 
They show the work of A. H. Shapiro, well-known au
thority in the field. 

Don't forget that the Regional Convention of the 
A.S.M.E. is coming up on May 5 and 6. The meeting 
place is Houghton, Michigan. Anyone interested in going 
should contact AI Holm for particulars. 
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The Minnesota Chapter of Chi Epsi
lon, a Civil Engineering honorary fra
ternity, held an initiation of twelve new 
members on Tuesday, February 14, in 
Coffman Memorial Union. The newly in
itiated members are Peter Bjornberg, 

Richard Swanson, Richard McGinnis, Glen Evavold, 
Donald Flemming, DuWayne Kasma, Lane Smith, David 
Jankowski (all fifth year) and Richard Sauers, Raymond 
Knutson, Dale Reisdorfer, and Robert Polta (all fourth 
year). 

Other business conducted at the meeting included a 
planning session for the Student-Faculty Smoker of the 
Civil Engineering Department. Further plans include 
preparation forE-Day and participation in the upcoming 
Midwest Regional Conference of Civil Engineering stu-
dents. · 

Members of the executive committee; James Gasner, 
President; Kenneth Bruestle, Vice President; David Me
lander, Secretary; and David Kirkwold, Treasurer, are 
currently making plans for the Annual Spring Banquet 
to be held in May. 

On Friday afternoon, February 17, the 
Student Chapter of the American Insti
tute of Industrial Engineers toured the 
main plant of Minneapolis Honeywell. A 
major area of activity of this plant is the 
manufacture of thermostats for home 

temperature control. A second area of activity to which 
Minneapolis Honeywell is now directing a major effort 
is that of providing centralized control and supervision 
of mechanical and electrical services for commercial 
buildings. All of these automatic controls for residences 
and commercial buildings require an exh·emely high 
standard of uniform quality. To ensure this quality Hon
eywell engineers have designed an elaborate quality con
trol program. Our tour consisted primarily in observing 
the techniques of this system. Quality control is achieved 
through the comparison of production units against 
quality standards. These standards of accuracy compre
hend human fraility and the limits beyond which perfec
tion becomes too costly. While some production work re
quires an inspection of all units produced, Honeywell 
has found that statistical sampling is a reliable yet inex
pensive tool of quality measurement. In sampling, a 
limited number of production units are chosen as repre
sentative of total output. The sample units are selected 
at random over a production run and are analyzed in 
terms of standards of accuracy. From this analysis an in
dex of quality can be computed that represents all 
production for the run. This index is an excellent tool 
of management control and also acts as a stimulus to 
ccm~etition among production groups. The tour, ar
ranged by Ted Rees, a former member of this Student 
Chapter, gave us a basic insight into the operation of 
quality control as well as some of its problems. 

This year the AilE held its joint program with the 
Society for the Advancement of Management on Febru
ary 22. This joint program featured Mr. Otto Greven, 
Vice-President of Production for the Donaldson Com-

(Continued on page 38) 
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Your 

TECH COMMIS 10 

Many of us push back our books at midnight and won
der about such deep questions as why do they call it 
"your Tech Con1mission." The simplest answer would 
probably be found in Webster's telling you that it works 
for you. Many of us, being well educated and, therefore, 
skeptical, wonder about this. "What does the Tech Com
mission do?" one might overhear while testing the thick
ness of the wall with his ear. 

The Commission does serve the student. This quarter 
a suggestion box has been placed near the Tech Commis
sion bulletin board. Already suggestions such as installing 
a sandwich machine and checking the heating and ven
tilation in the New Study Room have been studied. Some 
of these suggestions have already been enacted, such as 
fixing the coat rack in the study. 

Special groups are also effected by the Commission. 
The National Society of Professional Engineers is repre
sented by the Commission at the University and arranges 
the meeting for each quarter. 

The Navy, wishing to inform more engineers about 
special opportunities, came to the Tech Commission. On 
February 16, a very successful meeting in regard to full
filling ones obligation. In this same line the Commission 
wanted to save freshmen from the terrible state of not 
knowing what is going on. When the required orientation 
class was dropped, students lost contact with the "U". 
The freshman discussion group for winter quarter 
learned about E-Day through talks and color films on 
March 2. 

The school also benefits from the efforts of your Tech 
Commission. The Commission has done much to keep the 
grounds clean by keeping a close check on the New 
Study Room and advising professional fraternities and 
societies to keep announcements up to date by taking 
down old posters. In just this quarter, then, the school has 
been improved by your Tech Commission. 

These things are important, but the Commission is 
looking ahead also. In this issue you will find information 
about the election of the next Tech Commission, the next 
Technolog Board and the coming E-Day Queen. Many 
ears pick up when they hear that word "queen", but let 
us look at the modifier. E-Day is just around the corner 
and this has been one of their busiest jobs. Chairman 
Ralph Hager has gotten the ball rolling. It really looks 
like a success story in the making. Over 500 high schools 
have been contacted and many are replying in the affir
mative in regard to open house. 

Well, now you can take your ear away and think about 
it for a while. If the Commission is really working for 
you, is there anything you can do to help? Not everybody 
can be on the Tech Commission, but everybody can 
think. To think usually means to complain- so com
plain, but to the right people. There are a tremendous 
amount of things that need improvement. Tell the Com
mission about them and they'll probably be fixed. Become 
a part of Your Tech Commission. 
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Splinters 
Fro the L 

The excited voice of a young woman 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." 

<it <it ~ 

The .engineer just back from a hunting trip was de
scribing 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." 

<it <it <it 

Coed: "It's just six o'clock and I told you to come after 
dinner." 

IE: "That's what I did come after." 

ME: "Will you be free tonight?" 
Coed: "No, but I'll be reasonable." 

<it "' ~ 

Dear Mary: 
I just read in the paper that students who don't smoke 

make much higher grades than those who do. This is 
something for you to think about. 

Love, Dad 
Dear Dad: 

I have thought about it, but truthfully I would rather 
make a B and have the enjoyment of smoking; further
more, I would rather smoke and drink and neck and 
make a D. 

Love, :Mary 
Dear Mary: 

I'll break your neck if you flunk anything! 
Love, Dad 

"l\1y son," said the clergyman, "you'll have five minutes 
of grace before you go to the chair." 

"That's not very long," replied the convict, ''but bring 
her in here anyway." 

Mad Citizen Claudius, The Smiling Used-Chariot Mer
chant, 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 Claud
ius 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." 

(Continued on page 36) 
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* THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls-with 

PRINTED SALESMANSHIP 

MARCH, 1961 

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? 

J E 
PRINTERS 4il LITHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 
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AUTOMATION • • ~~ 

(Continued frorn page 22) 

higher areas of logic. It is a self-organizing system which 
depends on its capacity to modify itself into a new ma
chine rather than an iron clad accuracy and speed in 
problem-solving. We have already made very successful 
machines of the lowest logical type, with a rigid policy. 
\tVe are now beginning to make machines of the second 
logical type, where the policy itself improves with learn
ing. In the construction of operative machines, there is 
no specific foreseeable limit with respect to logical type, 
nor is it safe to make a pronouncement about the exact 
level at which the brain is superior to the machine. Yet 
for a time at least, there will be some level at which the 
brain is better than the constructed machine. The mind 
of man has not reached its completion, and the mind of 
the machine is growing fast. 

It may be seen that the result of a programming tech
nique of automation is to remove from the mind of the 
designer and operator an effective understanding of 
many of the stages by which the machine comes to its 
eonclusions and of what the real tactical intentions of 
many of its operations may be. This is highly relevant to 
the problem of our being able to foresee undesired con
sequences outside the frame of the strategy of the game 
while the machine is still in action and while interven
tion on our part may prevent the occurrence of these 
consequences. 

It is necessary here to realize that human action is a 
feed action. Electrical engineers should be especially 
familiar with this. To avoid a diastrous consequence, it is 
not enough that some action on our part should be suffi
cient to change the course of the machine, because it is 
quite possible that we lack information on which to base 
consideration of such an action. When a machine con
structed by us is capable of operating on its incoming 
data at a pace which we can't keep, we may not know, 
until too late, when to turn it off. Similarly, if a bottle 
factory is programmed on the basis of maximum produc
tivity, the owner may be made bankrupt by the enor
mous inventory of unsalable bottles before he learns 
he should have stopped production six months earlier. 

Some disastrous results are to be expected in the real 
world whenever two agencies essentially foreign to each 
other are coupled in the attempt to achieve a common 
purpose. If the communication between these two agen
cies as to the nature of this purpose is incomplete, it 
must be expected that the results of this cooperation will 
be unsatisfactory. If we are to achieve our purposes with 
a mechanical genie whose operation we can't efficiently 
interefere with once we have started it, because the ac
tion is so fast and irrevocable, we had better be quite 
sure that the purpose put into the machine is the purpose 
which we really desired and not merely a colorful imita
tion of it. 

32 

;fflake Qf=11\ap 
~teat 

Jiartitipate 

THE PROFESSIONAL ENGINEER 

(Continued from page 19) 

at the time of formal education. This has been recognized 
by the legal, medical, ministerial and finally now by 
engineering P!Ofessions. 

In the way of a historical footnote the Ohio Society of 
Professional Engineers was first to implant professional 
ideals in the young engineers through the organization 
of students groups. There is a history of professional 
student activity in Ohio going back to 1939, but due to 
the onset of World War II and other factors the issuance 
of a charter to the first student chapter was delayed 
until 1947. Today there are nine active student chapters 
in Ohio, and three others contemplating such organiza-

THE NATIONAL. 
SOCIETY 

==:::1 c::=:l 

MEMBER 
STATE 
SOCIETIES 

53 STATE 
SOCIETIES*' 

i c:::::::l 

OFFICERS 

BOARD OF DIRECTORS 

LOCAL CHAPTERS OFFICERS 
F-----------------~ 

STAN DING AND 
400 CHAPTERS SPECIAL 

COMMITTEES 

MEMBERS 

OF CHAPTERS 

54,000 MEMBERS 

AT LARGE 

*INCLUDES CANAL ZONE, DISTRICTOF COLUMB1A AND 
PUERTO RlCO. 

Fig. 2 NSPE Organization 

tions. Ten other states have or are in prospect of having 
student chapters including Minnesota. 

The Minnesota Society of Professional Engineers 
(.MSEP) has been quite active in promoting student 
chapters at Rochester Junior College (1959) and l\rfan

(Continued on page 39) 
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evv arsan rues se ore a Ilea le 

or tter e orrnance a am Lovver ost 

As the automotive industry steps up its drive to pack 
greater performance into lighter weight vehicles and 
still hold costs in line, the demand for Malleable iron 
castings continues to increase. Noted for their strength, 
toughness, machinability and economy, Malleables are 
used as key components in every make and type of 
vehicle. 

Matching each new advance in automotive technology, 
Malleable is now available in a broad range of properties, 
including tensile strengths from 50,000 to 120,000 psi! 

Find out now how much Malleable castings can improve 
your products. Contact any company that displays 
this symbol---=.-

Testifying to Malleable's outstanding ability, pearlitic Malleable 
iron crankshafts are now used in both cars and trucks, like 
this new heavy-duty highway hauler Pearlitic Malleable was 

MARCH, 1961 

For Free Literature on advantages 
of Malleable iron castings, with 
examples from the automotive 
industry, ask any member com
pany for Data Unit No. 113, 
or write to Malleable Castings 
Council, Union Commerce Build
ing, Cleveland 14, Ohio. 

chosen for its high strength, wear resistance, damping capacity 
and machinability ... Malleable is the most machinable of all 
ferrous metals of similar properties. 
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Pat is an avid bowler. In the set following this 
picture, photographer Lanny Berke managed to win 
the first game, but was the willing victim on every 

remaining game. 

i 
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arch 

Pat Wold, our March pin-up, is a secretary in the train
ing division department in Johnston hall. Her hobbies in
clude bowling (147 average}, waterskiing, boating and 
swimming. 

With brown hair and blue eyes, and at 5' 6" tall with 
35-24-36 dimensions, Pat adds considerable glow to our 
pages. 

The contrast might seem painful, yet the 
beauty and the beast theme is a never 
ending one. Pat collects these heads, and 
does much of the decoration work on them 
herself. 
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Chances are you'll eventually be involved 

in some way with specifications for: 

AIR CONDITIONING 

REFRIGERATION 

HEATING 

H_EAT TRANSFER 

and chances are you'll profit by knowing 

the One Manufacturer providing 

"one source-one responsibility'.' for all four. 

D HAM· SH, INt~l!il 
WEST HARTFORD 10 ® CONNECTICUT U.S. A .. 

More Splinters .. .. • 

An elderly yachtsman bought his 
young lady friend a bikini and looks 
forward to seeing her beam with 
delight. 

Sign at AF base: Notice! Absolutely 
no flying permitted over nudist camp 
exactly 8.35 miles from the base on a 
true course of 190 degrees. 

What's the difference between a 
sewing machine and a girl running for 
a bus? 

A sewing machine has only one 
bobbin. 

It seems this salesman had a lot of 
trouble locating one Colonel Sexhauer 
in the Pentagon. After a while, he 
started telephoning various depart
ments. No success. Finally, he tried 
one last number. 

"Hello?" he said eagerly, "Do you 
have a Sexhauer in your office?" 

"No, sir," said a girl's voice. "We 
don't even have a coffee break!" 

ANSWERS TO FEB .. 

BRAIN TEASERS 

1. 9:36 a.m. 
2. 4 by 4 "Magic Square" 
3. 16, 16, 17, 17, 17, and 17 
4. Five 
5. 27 
6. 0.76 in., 1.08 in., and 4.16 in. 
7. X= -132/170; X= 50/170 
8. 183,184; 528,529; 715,716 

FEBRUARY WINNERS 

4th yr. - David Eckblad ... . $5.00 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first I.T. 
student who submits the correct solutions to all of 
that month's Brain Teasers, the 1 dollar prizes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
ness of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file num
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the :Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 
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HOW ENGINEERS MAKE NEW DESIGNS POSSIBLE AND PRACTICAL 

I 

How do you design a precision instru
ment that will "see" 38 billion light 
years into space? This problem was 
answered by the engineers working 
on this revolutionary, new radio 
telescope. 

But these engineers faced another 
challenging problem-How do you 
actually build it? How do you build 
a telescope as tall as a 66-story build
ing with a reflector so big it could 
hold six football fields? 

How do you build a rotating mecha
nism that can swing this giant up or 
down, or sideways, to aim at any spot 
in the Universe with pin-point accu-
1·acy? Just the tiniest amount of wear 
or distortion in this mechanism could 
throw the telescope millions of miles 
off target in the far reaches of space! 

Where could they get construction 

MARtH, 1961 

i 
si ra 

materials tough and strong enough? 
Nickel gave them the answer! Nickel 
in steel gave these engineers a mate
rial tough enough to maintain pre
cision in the rotating mechanism even 
under the anticipated 20,000-ton load. 
And Nickel, to be used in the steel 
members, gave them the high strength 
at minimum weight needed to sup
port the giant reflector. 

The radio telescope is one of the 
many developments in which Nickel 
has solved important problems. Most 

lnternati 

Illustration courtesy of Grad, Urbahn & Seelye. 

n 
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probably you, yourself, in the near 
future, will be faced with problems 
just as difficult. When you are, you can 
count on Nickel-and the cooperation 
of Inco -to help get the job done ..• 
and done right! 

If you'd like to get acquainted with 
Nickel steels, write us for a copy of, 
"Nickel Alloy Steels and Other Nickel 
Alloys in Engineering Construction 
Machinery." Educational Services, 
The International Nickel Company, 
Inc., New York 5, N. Y 

nal ickel 
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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ocittp borts ... 
(Continued from page 29) COMMERCIAL RADIO EXPERIENCE OffERED TO 

I EERS 
pany, a Saint Paul manufacturer of air cleaners for com
mercial vehicles. His topic was "The Principles of Man
agement." He began by defining management as the 
selection, assignment, and organization of individuals 
for the profitable and successful use of materials, plant, 
and money. He stressed that any successful manager must 
have, a plan of operation. This plan is the basic principle 
of an individual who knows what he wants to do, why he 
should do it, how he can do it best, and what benefits he 
can obtain by doing it well. Other principles he cited 
concerned the relation between employer and employee 
and. still others referred to methods of operation. The 
group appreciated his principles of management because 
of their combination of fundamental truth and clear 
specific recommendation - precepts capable of actual 
demonstration and application. In closing Mr. Greven 
emphasized that the instruments of efficiency are the 
manager and the type of the business operation organiza
tion and the principles under which it is conducted rather 
than any special proportion of strength in machines, 
money, materials, or men. An informal discussion fol
lowed the meeting. 

If you are interested in engineering experience in 
a modern, up-to-date broadcast situation • • • • • • 
Them 

GE ERAL 
KBI Dl 

Gold lettering - Stamping 
Tooling 

Medical 
Chemical 
Magazines 

WE BIND 

Theses 
Pamphlets 
Textbooks 

law Reviews 

COVERS - AlBUMS - BANKBOOKS 

Made to your specifications 

ERICKS N 
Bl DERY 

downstairs 
GRA Y1S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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WMMR 

is for you · 

We will train you. Applications are now being ac
cepted for spring quarter engineers. Our new studio 
wm be completed by the middle of spring quarter. 

If interested, call FE .2-8158, ex. 656.2 for an appoint
ment or stop in at 349 Coffman Union. 

WMMR 

11Soon to cumounce a new concept in college 
Radio/" 

More Splinters 

A Chinese visitor was heard to ob
serve: "Funny people, you Americans. 
You take a glass and put sugar in it 
to make it sweet and lemon in it to 
make it sour. Then you put whiskey 
in it to make it hot and ice to make it 
cold. And then you say, 'Here's to 
you,' and then you drink it yourself." 

The big 707 jetliner was warming 
up just prior to takeoff on the Dallas 
to New York flight. The pilot was 
speaking to the passengers regarding 
the flight. "Welcome aboard your 707 
flagship. You are about to depart 
Dallas at 6 p.m. and arrive Idlewild 
New York at 9:35 p.m. You will ride 
in comfort over the two hour and 
thirty-five minute flight at thirty thou
sand feet at a speed of .87 mach or 
510 knots. The ship weighs 247,000 
pounds and is well powered by four 
JT -4 turbojet engines and 15,800 
pounds thrust each. So sit back and 
enjoy the flight. The stewardesses are 
at your service should you need any
thing at all." 

Failing to turn off the intercom he 
then turned to the crew and said, "OK 
men, let's try to get this big SOB off 
the ground." 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 
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KUEFFEL & ESSER CO. 



THE PROFESSIONAL ENGINEER 
(Continued from page 32) 

kato State Teachers College (1960) with promotion con
tinuing throughout the state. The engineering students at 
the University of Minnesota are now afforded the oppor
tunity to participate in the over-all plan for professional 
development. A program for the engineering students at 
the University of Minnesota has been approved by the 
Board of Directors of MSPE and also by the Technical 
Commission at the University of Minnesota. 

This program is called the Student at Large Member
ship Plan and follows the basic philosophy of profession
alism. The sole qualifications are enrollment in an ap
proved engineering curriculum and membership in a 
student Technical Society. The benefits of this program 
are many. Among them: 

(1) receiving seven copies of the American Engineer (the 
voice of MSPE) 

(2) a membership card entitling the student to partici
pate in local and state MSPE functions 
(3) participation in MSPE's group life insurance program 
(4) acquaintance with professional engineers in all areas 
of engineering practice. In addition, the Student Chapter 
Committee of MSPE is working through the Technical 
Commission and its faculty advisers to bring you quar
terly programs of a high level on professional topics. An 

I c 

attempt to stress the proper relationship between the 
concept of professionalism and technical knowledge is 
being made through programs. 

During fall quarter 1960 Sidney L. Stlote, past presi
dent of MSPE and well-known architect and engineer, 
talked to the students on the important subject, "Pro
fessional Concepts for Students" and just recently, Bob 
Jarvis, president of Engineers in Industry section of 
MSPE, talked to the students on the important subject 
of registration. These programs will continue as a part 
of our sincere desire to see the spark of professionalism 
eventually grow to become a flaming sign of total pro
fessional development. 

History at one time only granted a few with the 
privilege of sufficient knowledge to be an "expert" or a 
"professional." Today nearly any American person can 
gain this knowledge if he wants to put forth the necessary 
effort. This means that the "professional" is no longer 
assured of power, wealth, and comfort, but faces compe
tition. Healthy competition is encouraged, and essential 
to the democratic processes. The competition should re
sult from the difference in professional competence be
cause of greater knowledge, ability or experience. 

Compliance with laws does not mean "professional" 
action. If we let God rule our lives, we have gone beyond 
the demands of law and have become "professional" in 
our daily living. If we develop a "professional attitude" 
in our engineering life, we will go beyond the demands 
of law, and become "truly professional engineers." 

I 

It nee 
pril 21, 1961 
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offman emorial nion 

Men and Boys: 7Sc 

An Ecstacy in Confabulation 

Also, X No. of Skirts Will Play 
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I 
1. The famous detective I. C. Yew was noted for his 
clever methods of solving mysteries. One of his most 
baffiing cases in his career as a private eye, was the 
following: A travelling salesman, who had spent several 
nights in a certain hotel, decides to catch the next train 
out of town. He asks for his bill and pays it. It amounted 
to $30. Right after the salesman left the hotel at 2:50 in 
the afternoon, the desk clerk realizes that he has over
charged the salesman $5. 

The bellboy, being very scrupulous, decides that he 
will earn some easy money. He gives the salesman $3 
and explains that he was overcharged by that amount 
at the hotel. 

If the salesman got a refund of $3, he has paid $27 to 
the hotel in all. The dishonest bellboy has kept $2. These 
two amounts total $29. But the transaction started with 
$30 being paid to the desk clerk. Can you explain how 
Mr. I. C. Yew found the missing dollar? 

2. What three-digit number is the sum of 17 times its 
first digit, 34 times its second digit, and 51 times its third 
digit? 

3. How many pieces of type does a printer need in order 
to set up the page numbers of a 288-page book if he 
does not use any piece twice? 

aum's 

edited by DONALD D. SCHAEFER, M.E. '64 

4. What three-digit number is 11 times the sum of its 
digits? 

5. Mr. Smith, giving a cocktail party, fills two bowls full 
of cigarettes. He then observes that at bowl one, 11r. 
Jones smoked half of the cigarettes plus one, Mrs. Jones 
smoked a third of the remaining cigarettes plus one and 
Mr. Robinson smoked a fifth of the remaining cigarettes 
plus one. At bowl two, Nlrs. Robinson smoked a fourth 
of the cigarettes plus one, Mr. Green smoked half of the 
remaining cigarettes plus one, and Mrs. Fox smoked a 
third of the remaining cigarettes plus one. He further 
noticed that he originally had 140 cigarettes, thirty-two 
at the end of the party, and that the difference between 
the number of cigarettes in the two bowls was some
where between five and ten (after the party). How many 
cigarettes were in each bowl originally? 

6. The number of peas in a jar when divided by 5 has a 
remainder of 3, divided by 9 has a remainder of 7, by 11 
a remainder of 2, by 14 a remainder of 1, by 17 a re
mainder of 10, and by 19 a remainder of 9. What is the 
smallest possible number of peas? 

Win $5.00 by solving the Brain Teasers, see details on 
page 36. 
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If your sights are set on space survival-

Scientist photographs the development of experimental "lunar" 
plant at the Republic Aviation Corporation's "Lunar Garden." 

-y u'll fin 

Solving the problems of a human 
being living in outer space has 
become the task of scores of engi
neers, chemists and botanists. And 
serving them as a valuable working 
tool is photography. It records the 
growth of experimental plants and 
fungi that can well become the 
space voyager's food supply. Through 
autoradiography it can show the 
absorption of cosmic radioactive 
material, trace its circulation within 
the organism. 

There's hardly a field on which 

ra h at 
you can set your sights where pho
tography does not play a part in 
advancing work and simplifying 
routine. It saves time and expense 
in research, on the production line, 
in the engineering and sales depart
ments, and in the office. 

So in whatever you plan to do, 
take full advantage of all the ways 
photography can help. 

CAREERS WITH KODAK: 

With photography and photographic 
processes becoming increasingly 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 

rk ith you 

important in the business and indus
try of tomorrow, there are new and 
challenging opportunities at Kodak 
in research, engineering, electronics, 
design, sales, and production. 

* * * 
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. 



Several surveys indicate that salary is 
not the primary contributor to job 
satisfaction. Nevertheless, salary con
siderations will certainly play a big 
part in your evaluation of career op
portunities. Perhaps an insight into the 
salary policies of a large employer of 
engineers like General Electric will 
help you focus your personal salary 
objectives. 

Salary-a most individual and per
sonal aspect of your job--is difficult to 
discuss in general terms. While recog
nizing this, Mr. Case has tried answering 
as directly as possible some of your 
questions concerning salary: 

Q Mr. Case, what starting salary does 
your company pay. graduate engineers? 

A Well, you know as well as I that 
graduates' starting salaries are greatly 
influenced by the current demand for 
engineering talent. This demand es
tablishes a range of "going rates" for 
engineering graduates which is no doubt 
widely known on your campus. Be
cause General Electric seeks· outstand
ing men, G-E starting salaries for these 
candidates lie in the upper part of the 
range of "going rates." And within 
General Electric's range of starting sal
aries, each candidate's ability and 
potential are carefully evaluated to de
termine his individual starting salary. 

Q How do you go about evaluating 
my ability and potential value to your 
company? 

A We evaluate each individual in the 
light of information available to us: 
type of degree; demonstrated scholar
ship; extra-curricular contributions; work 
experience; and personal qualities as 
appraised by interviewers and faculty 
members. These considerations deter
mine where within G.E.'s current sal
ary range the engineer's starting salary 
will be established. 

One of a series 

Interview with 
Gerteral Electric's Byron A. Case 
Manager-Employee Co1npensation Service 
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Q When could I expect my first salary 
increase from General Electric and how 
much would it be? 

A Whether a man is recruited for a 
specific job or for one of the principal 
training programs for engineers-the 
Engineering and Science Program, the 
Manufacturing Training Program, or 
the Technical Marketing Program-his 
individual performance and salary are 
reviewed at least once a year. 

For engineers one year out of col
lege, our recent experience indicates a 
first-year salary increase between 6 and 
15 percent. This percentage spread re
flects the individual's job performance 
and his demonstrated capacity to do 
more difficult work. So you see, salary 
adjustments reflect individual perform
ance even at the earliest stages of 
professional development. And this 
emphasis on performance increases 
as experience and general competence 
increase. 

Q How much can I expect to be making 
after five years with General Electric? 

A As I just mentioned, ability has a 
sharply increasing influence on your 
salary, so you have a great deal of per
sonal control over the answer to your 
question. 

It may be helpful to look at the cur
rent salaries of all General Electric 
technical-college graduates who re
ceived their bachelor's degrees in 1954 
(and now have over 5 years experience). 
Their current median salary, reflect
ing both merit and economic changes, 
is about 70 percent above the 1954 
median starting rate. Current salaries 
for outstanding engineers from this 
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class are more than double the 1954 
median starting rates and, in some 
cases, are three or four times as great. 

Q What kinds of benefit programs 
does your company offer, Mr. Case? 

A Since I must be brief, I shall merely 
outline the many General Electric em
ployee benefit programs. These include 
a liberal pension plan, insurance plans, 
an emergency aid plan, employee dis
counts, and educational assistance pro
grams. 

The General Electric Insurance Plan 
has been widely hailed as a "pace 
setter" in American industry. In addi
tion to helping employees and their 
families meet ordinary medical expen
ses, the Plan also affords protection 
against the expenses of "catastrophic" 
accidents and illnesses which can wipe 
out personal savings and put a family 
deeply in debt. Additional coverages in
clude life insurance, accidental death 
insurance, and maternity benefits. 

Our newest plan is the Savings and 
Security Program which permits em- . 
ployees to invest up to six percent of 
their earnings in U.S. Savings Bonds 
or in combinations of Bonds and Gen
eral Electric stock. These savings are 
supplemented by a Company Propor
tionate Payment equal to 50 percent 
of the employee's investment, subject 
to a prescribed holding period. 

If you would like a reprint of an 
infonnative article entitled, "llow 
to E·valuate Job Offers" by Dr. L. 
E. Saline, write to Section 959-14, 
Ceneral Electric Co., Schenectady 
5, New York. 
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This is an 
artist's concept of 
the world's biggest 

radio telescope 
This giant telescope will use radio 
waves to locate objects that are bil
lions of light years out in space. The 
dish-shaped mirror will be 600 feet in 
diameter-about the size of Yankee 
Stadium. It will be the biggest mov
able radio telescope ever known. 

As you'd imagine, it is going to take 
a lot of material to build an instru
ment this size. The American Bridge 
Division of United States Steel, as a 
major subcontractor, is fabricating 

and erecting 20,000 tons of structural 
steel for the framework alone. The 
U. 8. Navy through the prime con
tractor is supervising the entire job. 
When it's completed, there'll be a 
power plant, office buildings and per
sonnel facilities for a permanent 500-
man crew. The site is near Sugar 
Grove, West Virginia. 

United States Steel produces many 
of the materials that are essential for 
construction: Structural car bon steel; 
high strength steels; alloy steels; stain
less steels; steel piling; steel drainage 
products; cements; slag; reinforcing 
bars; welded wire fabric; wire rope; 
steel fence; electrical cable; and other 
allied products. 

The most important building pro-

This mark identifies modern, dependable steel. 
Look for it on consumer products. 

jects in our nation depend on steel. 
And steel depends on men like you. If 
you would like to find out about the 
many engineering, financial analysis 
or sales career opportunities at U.S. 
Steel, send the coupon. 

USS is a registered trademark 

United States Steel Corporation 
Personnel Division, Room 6250 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 
Please send me career information 
about U. S. Steel. 

Name 

School 

Address ______ _ 

City ________ Zone ___ state ___ _ 

United States Steel 



lOEB DRAMA CENTER, Harvard University, Cambridge, Mass. 

Architect: HuGH A. STUBBINS & AssociATES, CAMBRIDGE, MASS. Plumbing & Heating_ 
Engineer: DELBROOK ENGINEERING, INC., CAMBRIDGE, MASS. General Contractor: GEORGE 

A. FuLLER Co., NEW YoRK, N. Y. Plumbing & Sprinkler Contractor: C. H. CRONIN, INc., 

BosTON, MAss. Heating, Ventilating & Air Conditioning Contractor: THOMAS G. GALLAGHER, 

INC., SOMERVILLE, MASS. 

JENKINS VALVES Specified tor 
Trouble-free Control of All Service Lines 

In the new Loeb Drama Center you push a button, get a conventional, 
Broadway-type stage. Push another, an "apron type" stage for Eliza
bethan drama. Push a third - and voila - you have modified 
"theater-in-the-round!" 

This well may be the finest, the most versatile and responsive theater 
in history. One thing is sure: its builders, architects and engineers 
insisted on practicality along with the stuff of which theatrical dreams 
are made. They specified Jenkins Valves throughout the building for Jenkins Iron Body Gate Valves in the theater's piping system 

the entire complex of heating, piping and air conditioning lines. 

To the men who design, build and operate America's distinguished 
buildings, the specification "JENKINS" is a trusted protection against 
costly valve maintenance and replacement. And they commonly pro
vide this protection, knowing that Jenkins Valves cost no more. 
Jenkins Bros., 100 Park Avenue, New York 17. 

Sold Through Leading Distributors Everywhere 
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Biggest thirst in the universe 

2 

Each 6,000,000 pound thrust rocket ship now being planned for manned 
interplanetary exploration will gulp as much propellant as the entire capac
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume 
1,140 tons in the rocket's approximately 2 minutes of burning time. Required 
to carry this vast quantity of propellant will be tanks tall as 8 story buildings, 
strong enough to withstand tremendous G forces, yet of minimum weight. 
Douglas is especially qualified to build giant-sized space ships of this type 
because of familiarity with every structural and environmental problem 
involved. This has been gained through 18 years of experience in producing 
missile and space systems. We are seeking qualified engineers and scien
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-Y, 
Douglas Aircraft Company, Santa Monica, California. 

Dr. Henry Ponsford, Chief, Structures Section, discusses valve and 
fuel flow requirements for space vehicles with D u LAS 

Donald W. Douglas, Jr., President of 

MISSILE AND SPACE SYSTEMS 1m MILITARY AIRCRAFT Ill DC-8 JETLINERS Ill CARGO TRANSPORTS Ill AIRCOMB® Ill GROUND SUPPORT EQUIPMENT 
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At Convair, we know how important it is to 
choose your first association wisely. We can 
almost always help to make the decision a little 
easier, whether or not you choose Convair. 

No company can be all things to all graduates 
but Convair offers some unusual advantages that 
shou!d interest you. We're a big company, but 
provide .many of the advantages usually consid
ered umque to smaller firms. Our engineering 
departments, for example, are purposely organ
ized into small, specialized groups, achieving a 
c~imate of individualism rare in a company our 
stze. Also, a large organization can pursue a vari
ety of independent research and technical studies· 
its resources provide an extra measure of stability: 

Looking for real opportunity? Convair, as a 
mem~er of the General Dynamics family, offers 
what ts probably the most advanced and diversi
fied list of programs and products in the aero
space industry. 

CONVAIR 

Salary? You'll find us competitive right down 
the line. 

Location? Convair's operating divisions are lo
cated in California and Texas. Each has advan
tages; all. are in ~e~ium.-sized metropolitan areas. 

Associates? Dtstmgmshed men in your field 
have chosen Convair as their company; the best 
place to express their ideas and formulate their 
careers. 

Graduate study? Convair aggressively encour
ages g;aduate study and participation in local 
educatiOnal programs through lecturing and 
teaching. 

Yes, before you decide, pick up all the facts 
about Convair. You'll find them in our new bro
chure, "Engineering Opportunities." See it in 
your placement office or write for a copy. Address 
Mr. H. T. Brooks, Engineering Personnel Ad
ministrator, Convair General Office, San Diego 
12, California. 

A DIVISION OF 

GENERAL DYNAMICS 
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Editorials 
An Awakening Down South 

In Latin America today there are vast social, economic and politi
cal changes taking place before an observer's eyes, yet the real 
force brewing among our sister nations to the south cannot be 
seen. This force is the sudden awakening of the peoples in Latin 
America to the simple fact that life holds better things than ignor
ance, poverty and squalor. 

As in the other emerging young nations of the world, Latin 
American countries are beginning to realize that they really can 
live better. 

In a region rich in natural resources, half the people are hungry, 
half don't sleep in beds and over half are illiterate. 

Pedro Beltran, prime minister of Peru, put it this way: "With 
millions of landless Indians and the miserable masses in our slums 
waking up, violence is not far off. We have perhaps five years to 
raise the standard of living." 

The standard of living in most of Latin America is not rising. 
Indeed, in some countries it is dropping fast. 

In El Salvador eight percent of the country's families account 
for more than half the gross national product - and income. 

In Brazil many natives earn as little as 30 cents a day and infla
tion is robbing them of that. Chile, Argentina and Uruguay also 
have inflation problems which are dropping the standard of living 
faster than any industrialization could raise it. 

With one-commodity economies, low per capita income, depend
ence on exports, a power oligarchy and feudal social structure, 
and a growing, dangerous chasm between the few rich who usually 
ran the country and the many voiceless poor who are getting rest
less, Latin America is rushing toward an eruption which might 
well violently shake all the Americas in the next few years. 

Something must be done and it must be done now. 
The United States recently authorized $500 million to be spent 

on much neglected Latin America. Under Secretary of State Doug
las Dillon presented the Washington plan as an attack on the 
"poverty, ignorance and lack of social justice" in Latin America. 
The United States, he said, was determined to "dedicate large 
additional resources to the inauguration and carrying forward of a 
broad new social development program for Latin America." He 
described the $500 million fund as "a first step" and assured our 
southern neighbors that the new program "is designed to be in 
addition to, and is not a substitution for, assistance for basic eco
nomic and industrial development." 

The plan reverses the Eisenhower Administration's previous 
insistence on hard-currency loans, to be spent mostly on U.S.-made 
equipment for Latin American economic enterprises. 

The new plan, presented at the conference of American Presi
dential representatives (Committee of 21) in September, was wel
comed, and agreed to, by most of the nineteen countries present. 
Brazil criticized it as "too little and too late." Cuba assailed it as a 

program intended "to silence the militant hopes awakened in the 
people of Latin America by the Cuban revolution." 

Unfortunately, the timing could not have been worse. The suspi
cion is widespread that if it had not been for Fidel Castro and 
Nikita S. Khrushchev, Washington would still be deaf. 

Yet the new aid program is a step in the right direction, albeit 
very little and late. The only way to immunize Latin America 
from the impending chaos is to improve its social, political and 
economic health. 

The problems themselves must be tackled by the Latin Ameri
cans, but the United States can do much to help. 

Adlai Stevenson, in a recent article in Look magazine, laid the 
emphasis for improvement in Latin America squarely on shoulders 
of the Latin Americans. "They will have to take the bold, brave, 
difficult steps to achieve better land use and distribution, better 
housing and better education at all levels. They will have to clear 
away the ghastly slums that surround every city. They will have 
to reform taxation and tax collection, cut corruption, reduce the 
waste on arms, increase the rate of savings and narrow the gap 
between the rich and poor." 

How, then, can the United States help? According to Mr. Steven
son we can help "first with surveys and the essential planning on 
a national and regional scale; second, with financing on a long-term 
basis of sound projects broad enough to assure progress; and 
third, with technical skills, experts and teachers in everything from 
agriculture to unionization." 

The recent Cuban invasion by anti-Castro elements is clearly a 
Latin American problem being tackled by Latin Americans. The 
sympathy of the U.S. government showed a wide majority of the 
American people are certainly with the anti-Castroites, and that's 
exactly where it should be. 

Shortly after the Castro revolution in Cuba our Latin American 
neighbors found it proper to thoroughly upbraid the United States 
for either supporting or accepting dictatorship in various Latin 
American countries. The American foreign policy toward Latin 
America changed radically from supporting Cuban dictatorships 
or democracies, as long as they were anti-Communist, to supporting 
only governments that operated within a framework of ideas and 
principles which we believe are inalienable. 

Now, less than a year later, those very same Latin American 
governments have completely reversed their position and now 
are upbraiding the United States for supporting those opposed to 
Castro, a dictatorship of tl1e left. 

Such action makes it, to say the least, extremely difficult for the 
United States to deal with our Southern neighbors. 

It is, most certainly, a difficult challenge, but we now, right 
now, have the opportunity to do the job. Will we even have the 
chance next year? 

fair Play for Cuba 
The recent demonstrations on campus have been perverting and 

over-emphasizing one side of the problem of the Cuban situation. 
Their emphasis has been placed on the point of view that Cuba has 
the right to deprive human beings of their means of existence, 
namely, American enterprise. To usurp the economic institutions 
of the individual is a right given to no man. Yet, these perverted 
people continue to state that America has no right to promote its 
existence. For Cuba is a threat, yes, a threat to our way of life. 
And if we continue to let fires blaze in our backyard, the whole 
union will be a red glow. 

In addition, these uninformed individuals have the audacity to 
say that the United States Government is directly financing the 
entire invasion. But, they have no proof. They forget that the 
rebels have private friends in the United States that include 
Cubans who have a bitter distaste for Castro and his government. 

Some say that President Kennedy should prohibit the sale of 
arms to the Cuban rebels, which would, of course, be the same 
as an approval of the Cuban government and its tactics. Thus, 
showing the world our approval of communism. 

Also, these muck-rakers state that Cuba has the right to decide 
what type of government they should have, and no other country 
should influence them. Russia, of course, has firm faith in this 
belief. Moreover, their faith has given Castro and his buddies the 
opportunity to increase their power and wealth. Our Fair Play 
for Cuba friends say "Let Cuba decide for themselves." But, could 
you make the right decision with a pistol at your head? It is next 
to impossible to overthrow a government from the inside. It must 
be augmented by outside assistance. Moreover, a revolution with
out equipment is a revolution without hope. 

The lips and mouth continue to vibrate with heated and pas
sionate insensibilities. Students, we must speak up against this 
reel terror. Our future and our lives are at stake. We can not 
continue to let communism spread unchecked and unanswered. 

Cuba is a stepping stone to the United States and if we do not 
clean the entrance, the filth will eventually come inside. So, I say 
to these Cuban pacifists, "Go to Russia and see their wonderful 
society of robots." 

Letters to the editor are welcomed in response to any material presented in the Technolog or pertinent to University life. If possible 
on our part and if not indicated otherwise in your letters, they will be printed. Address them to The Editor, Minnesota Technolog, 
Hoom 2, Mechanical Engineering. 
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by JAMES DILLION, Graduate, Physics 

VANGUARD JUNO II SCOUT THOR DELTA THOR REDSTONE ATLAS ATLAS ATLAS CENTAUR SATURN NOVA 
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(NASA Photo) 
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The grand and sometimes gaudy missile race is a deadly one. On these pages 

is a review of the missiles which the United States hopes to use in its entrance 

into f·he unknown of space. 

pace exploration, by chance, has been greatly accel
erated due to the military's desire to have a stockpile 

of long range ballistic missiles. This fact is a result of 
varied uses of the boosters required for such missiles. 

The only change necessary to transform war vehicles 
to space probes is the replacement of the warhead by 
an assortment of scientific instruments of about the same 
weight, and to shoot the rocket straight up instead of 
sending it along a slanting trajectory towards an enemy 
target. In 1958 and 1959 the U.S. was forced to perform 
such modifications in various ballistic missiles. However, 
the outlook for the future is in sharp contrast to this. 

At present, there are at least three boosters in either 
the initial or advanced development stage and each will 
be versatile enough to accomplish many goals. The three 
boosters are Centaur, Saturn and Nova. But, in all hon
esty, one can say the ballistic missile was the spark that 
promises to vault the human race to the threshold of 
space and true three-D existence. 

Given a missile or a satellite-launching rocket, how do 
we "get it off the ground." Of course we must use a 
launching pad of some form; the one most familiar is 
pictured in magazines and newspapers regularly. It has 
tangles of cranes, wires, dugouts and flame-deflectors, 
and as they increase in size they soar in cost. Besides be
ing expensive, the launching pads are vulnerable; if a 
present-day rocket explodes on its pad, it may do millions 
of dollars damage. The pad for the upcoming Saturn 
rocket, for example, will cost something like 30 million 
dollars, and if a Saturn explodes on take-off, it will des
troy most of this investment and spread devastation for 
acres around. 

These facts have prompted scientists to look critically 
at an idea conceived by Navy Lieutenant Commander 
John Draim. The basic program is to take a solid-fuel 
missile constructed such that it will float upright with the 
tip of the nose above the water surface. When the system 
is activated, either by electrical or sonic code signals, the 
missile will rise from the water and obey the commands 
of its guidance system. 

The advantages of such an arrangement would be that 
it is costless, self-cooling and self-healing. The disadvan
tage, for at least the present, is that it requires a solid 
propellant. As we shall see, the three missiles of the 
future are all liquid propelled. 

liquid propellants 

Certainly the most familiar propellant is liquid. In a 
liquid-fueled missile, combustion is obtained by pumping 
a basic fuel, such as alcohol, and an oxidizer, such as 
liquid oxygen (LOX), into the combustion chamber at 
a rapid rate, and igniting them. 

An example one might consider is gasoline. It is cheap 
and easy to control its flow, but storage is difficult and 
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it is generally unreliable. Also, the specific thrust (the 
number of pounds of thrust per pound of fuel burned 
each second) provided by gasoline- about 270 pounds 
-is low to moderate. 

A mixture of liquid hydrogen and fluorine gives great
er speed than does gasoline (specific thrust-380 pounds) 
and will therefore accommodate a larger payload. But 
it is expensive, poisonous and hard to handle. 

solid fuel 

Although our space program is now geared to the 
liquid-fueled missile, solid rocket fuels are under inten
sive study. In fact, there are plans under way to con
struct a solid motor in the 1 million to 2 million pound 
thrust class. The reason for this marked interest in solid 
propellants is that they have many advantages over li
quids. They can be mixed during production in factories, 
thus eliminating the need for fuel pumping systems on 
the rocket. The fuels can be cast in solid units capable 
of adding to the strength of the rocket assembly. The 
solid fuels may be more easily and safely handled than 
the components of liquid propellant systems. Also the 
successful completion of the one million pound thrust 
vehicle would make water launching pads feasible. 

The solid and liquid propellants represent present day 
fuels, but in the near future this pattern may be com
pletely changed. First, there is the possibility of rocket 
propulsion systems based on nuclear power. In an ordi
nary chemical rocket, the gases that are expelled from 
the nozzle and that provide the thrust are the products 
of a combustion process that involves mostly carbon 
dioxide and water vapor. It is known that, for a given 
weight of ejected material and for a given temperature of 
the jet, a lighter exhaust gas will provide a stronger 
thrust than a heavier one. Since carbon dioxide and wa
ter vapor are comparatively heavy gases, the performance 
could be considerably improved if the lightest gas, i.e., 
hydrogen, could be used as the ejected material. Hydro
gen can be carried in the rocket in liquid form, but 
before it enters the nozzle it must be heated to a tem·· 
perature of several thousand degrees, and that is where 
nuclear power comes into the picture. In the nuclear
powered rocket of the future, liquid hydrogen from the 
rocket's tanks will be sent through the channels of a 
perforated nuclear reactor, where it will be heated to 
the desired temperature and then ejected through the 
nozzle. This method promises to yield a specific thrust 
of 1000 pounds. 

Whether or not nuclear rockets can out perform multi
stage chemical rockets is an unresolved question at pres
ent, but it is interesting to note that Mr. Harold B. 
Finger, manager of the nuclear rocket program for the 
Atomic Energy Commission and the National Aeronau
tics and Space Adminish·ation (NASA), announced last 
November that "there is a growing conviction that the 
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vehicle that will place our man on the moon will use 
stages powered by nuclear reactor rocket engines." 

A second promising propulsion development is the use 
of electrified particles, or ions. This method, termed ion 
propulsion, employs a propellant consisting of a stream 
of positively charged ions. These are shaped into a 
beam and accelerated by electrostatic fields using tech
niques similar to those employed in a cathode ray tube 
to form and direct the beam of electrons. To prevent 
buildup of negative charge on the vehicle, and to prevent 
blocking effects due to space charge, electrons must be 
injected into the ion beam as it leaves the vehicle to 
neutralize its charge. It is possible for this method to 
yield a specific thrust of 20,000 pounds. 

Cesium is a good fuel for this type of power since it 
has the lowest ionization potential of any stable element. 
After ionization, the positive ions are expelled at speeds 
of 400,000 miles per hour or more. Actually, the total 
thrust of the cesium engine is not as great as might be 
expected. This is due, in part, to the fact that it is not 
easy to produce many pounds of ions, but the efficiency 

(NASA Photo) 

is high. 
An ion rocket will require an electric power supply 

suitable for space applications. Nuclear-electric power 
supplies for space will be most commonly used for this 
purpose. These will consist of a nuclear reactor, a ther
mal-to-electrical power converter such as a turbogenera
tor or a thermionic converter, and a radiator to dissipate 
the low temperature heat rejected during the thermody
namic cycle. Such a system (Snap VIII) is being designed 
and will be capable of supplying 30 kilowatts of power. 

Based on present NASA plans, the first flight tests of 
ion motors should be expected in 1962. A number of tests 
will be flown during the following years, resulting, hope
fully, in the design of an efficient and reliable ion motor 
that can be combined with Snap VIII for a long-duration 
flight test in 1965. The carrier vehicle for this test will 
probably be an Atlas-Centaur. While the primary objec
tives of this experiment will be the long-duration space 
testing of the power supply and of the ion engine, it is 
natural to assume that this flight will carry some scientific 
instruments for a first modest mission of an electric pro
pulsion system. If launched into a satellite orbit of several 
hundred miles altitude, and if equipped with a control 
system of moderate precision, this package could slowly 
spiral outward through the Van Allen belts and measure 
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radiation intensities, energies and direction, and also the 
earth's magnetic field, and simultaneously, particles and 
electromagnetic radiations from the sun. Such a probing 
of the radiation environment of the earth, which could be 
accomplished with early electric propulsion systems in 
combination with Snap VIII, would be of utmost value 
in geophysical research. 

centaur 

A vehicle which will be in use within the next year 
is the Centaur. This missile will come in both two- and 
three-stage versions. The first stage will be a production 
type Atlas. The second stage will use two 15,000 pound 
thrust LOX-liquid hydrogen engines. Centaur's third 
stage will be a 6,000 pound thrust engine and it will be 
required for lunar and interplanetary probes. The nitro
gen tetroxide and hydrazine propellants are designed to 
be ignited near the target planet many days after leav
ing the earth. 

Potential missions include placing an 8,000 pound 
meteorological satellite in a 300 mile orbit, where it will 
observe weather for six months to a year; putting a 100 
pound communications relay satellite in a 22,400 mile 
orbit; putting a television-equipped payload in orbit 
around the moon for an extensive survey of its surface, 
sending 1,500 pound payloads to Mars and Venus for 
similar surveys; putting a 4,000 pound payload with sev
eral men aboard into a 300 mile orbit for several weeks. 
In fact, if the Centaur is ready in time, it may rank 
seniority over the Atlas for the attempt at placing the 
Mercury capsule in orbit. 

For an instrument probing of space the U.S. is relying 
heavily on the success of the Saturn program. Its main 
objective is to develop a booster capable of doing just 
about everything. The 80-foot booster will develop 1.5 
million pounds of thrust-equivalent to 30,000,000 horse 
power. Eight engines of about 190,000 pounds thrust 
each and 9 ballistic missile type tanks, containing kero
sene and liquid oxygen, will be clustered together to 
provide the basic unit. 

The complete configuration of the Saturn vehicle prob
ably will consist of various combinations of the two upper 
stages from the Centaur. The final vehicle will stand 
nearly 200 feet tall, about as high as the Washington 
monument. It will, hopefully, take off. 

Saturn will send man from the depths of the deep at
mospheric ocean surrounding the earth, beyond the bar
riers that dim the vision of a distant world. It will be a 
means of placing in the sky steady work-platforms for 
the scientists who will man the new universities in 
space - study halls peering into the physical behavior 
of the sun and the stars. It will permit new adventures 
in astronomy, communications, biology, moon science 
and manned penetration of the universe. 

A satellite with a multi-ton payload could be placed 
22,000 miles over the equator, moving eastward in orbit 
so that, as viewed from the earth, it would appear to be 
stationary. The satellite would have in view 38.2 per 
cent of the earth's surface and such a vehicle could be
come an essential part of a world-wide communication 
system. 

It is not inconceivable that a satellite could someday 
supplant the north star in navigational favor, offering 
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the inducement of day-and-night service as contrasted 
with the night-only of the north star. 

The moon could also he an object of Saturn-boosted 
exploration. A booster package of the 1.5 million pound 
thrust level of Saturn would be able to send about a ton 
to the dust-dry surface of the moon, several hundred 
pounds of which could make a return trip to earth, if 
desired. 

Venus, 26 million miles from earth, and Mars, 34.5 
million miles away, could be explored by an unmanned 
satellite weighing nearly 3,000 pounds, shoved outward 
by the Saturn booster. If a landing is desired, a package 
could streak through the dense clouds of Venus and 
deposit instruments on the planet's surface. Or a method 
of obtaining samples of a planet's material without 
landing would be the following: Use two rockets with 
the first armed with a small A -bomb, which would blast 
the surface and raise a giant cloud of dust. The second 
rocket, following immediately behind the first, would 
fly through this cloud, collect some of the material and 
then return to earth. 

nova 

Even though the Saturn vehicle will be enormous in 
size, project Nova will consist of a first stage consisting 
of a cluster of four of the 1.5 million pound thrust en
gines developed for Saturn. This is the largest of the 
vehicles definitely included in the current NASA pro
gram and it is the only one capable of sending men to 
the moon and returning them to the earth. The second 
stage will be a single 1.5 million pound engine. The 
third stage will be about the size of an ICBM but will 
use liquid hydrogen fueL The fourth and fifth stages 
would employ high energy and storable propellant en
gines which are now included in the booster develop
ment program. This five-stage configuration would stand 
more than 250 feet high. A seven-stage vehicle is con
templated which would be able to transport two or 

three men to the moon and return. These seven stages 
would include the rockets needed for landing on the 
moon, takeoff from the moon and re-entry into the earth's 
atmosphere. For the earth satellite mission, a Nova vehi
cle would place about 150,000 pounds into a close orbit. 
Having completed this survey of boosters let us examine 
some of the U.S. space plans for the future. 

project mercury 

This is the U.S. program to place a man in space and 
bring him back alive. An attempt to orbit the Mercury 
capsule will be made before the end of the year. 

Inside the capsule, the pilot will lie on his back on a 
padded couch to reduce the effect of gravitational (g) 
forces reckoned to hit more than seven times the force 
of gravity during the acceleration after take-off. In his 
tiny enclosure, he will be surrounded by an atmosphere 
of endurable temperature and pressure. He will have 
food and water in case he feels like eating or drinking, 
and a two-way voice radio will keep him in touch with 
the ground stations. There will be no window for him to 
look out, but an "optical display" will give him a kind 
of indirect visibility. 

Except for peeks at the optical display and conversa
tion with the ground, the pilot will have little to do in his 
orbit around the earth. An automatic attitude sensor will 
operate the gas jets that keep the capsule from rolling. 
Then, at a signal from the ground or from the pilot him
self, the jets will somersault the capsule, turning it so 
that its retro-rockets can fire and slow its speed. 

As its orbital speed decreases, the man-carrying satel
lite will curve downward into the atmosphere. The cap
sule will hit the thin upper air at almost 18,000 miles per 
hour- enough energy of motion to turn capsule and pilot 
into incandescent vapor unless it is dissipated effectively. 
The pilot is expected to feel, for a brief period, about 10 

(Continued on page 22) 

Fig. 2. Giant: three stage 180 foot: Saturn compared to Juno IT (left: rear) and Mercury-Redstone (foreground). The first: version of the Saturn 
rocket: is composed of eight: rocket:dyne engines having a thrust: of 15 million pounds, followed by a second and third stage dummy. 

(NASA Photo) 
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A ustream-of-action" environment with unusual growth 
possibilities should be a major factor in a choice of 
career. And that's an excellent reason for considering 
carefully the opportunities existing in Sikorsky Aircraft. 

We believe that our company is just the "right-sized 
.stream". Young engineers can enjoy diversified, small
group activities, as well as stature opportunities in a 
field that is wide open to the expression of imagination 
and professional competence. 

Sikorsky Aircraft is the company which pioneered the 
modern helicopter. Our current program is far-ranging 
and is recognized as one of the broadest and most 
challenging in the entire aircraft industry. 

Work associations are stimulating and in an atmosphere 
of progress. Assignments could include joining an elec
tronic team of twenty to thirty associates-or-working 
with a highly selective group of four or five on interest
ing problems of radiation, instrumentation, auto pilot
age, automatic stabilization, etc. 

If you want to enter this "stream-of-action", the time is 
now. Opportunities for personal progress have never 
been greater. 

For detailed information about careers with us, please 
write to Mr. James L. Purfield, Employment Supervisor. 
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Advanced power conversion systems 
for space vehicles utilizing energy of the sun or 
heat from a nuclear reactor are now being devel
oped by Garrett's AiResearch divisions. Under 
evaluation are dynamic and static systems which 
convert heat into a continuous electrical power 
supply for space flight missions of extended dura
tion. Component and material developments for 
these systems are being advanced in the fields of 
liquid metals, heat transfer, nonmechanical and 
turboelectric energy conversion, turbomachinery, 
alternators and controls. 

Besides solar and nuclear power systems for 
space applications, other product areas at Garrett 
include small gas turbine engines, environmental 
systems for advanced flight vehicles, cryogenic 

OUT OF THE LABORATORY 

fluid systems and controls, pneumatic valves and 
controls and missile accessory power units. 

This diversification of project areas enables 
the engineer at Garrett to specialize or diversify 
according to his interest, not only making work 
more interesting but increasing the opportunities 
for responsibility and advancement. 

An orientation program lasting several months 
is available for the newly graduated engineer, 
working on assignments with highly experienced 
engineers in laboratory, preliminary design and 
development projects. In this way his most profit· 
able areas of interest can be found. 

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

THE CORPORATION 

?liResearch anufacturing Divisions 
Los Angeles 45, California" Phoenix, Arizona 

OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING o AIRESEARCH AVIATION SERVICE e GARRETT SUPPLY co AIR CRUISERS 

A/RESEARCH INDUSTRIAL " GARRETT MANUFACTURING LIMITED " MARWEDEL o GARRETT INTERNATIONAL S.A. " GARRETT (JAPAN) LIMITED 
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by JAMES R. DATTA, Graduate, Aero 

Analysis of proposed flights to Mars 
(1) and Venus (2). 
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Charting nhighwaysu through space is the least dramatic of all space activities, 
but perhaps the most essential. This new field demands precise and comprehen ... 
sive information. 

ithin the last five years many satellites have been 
sent up to circle the earth. Their purposes have 

been to discover properties about the earth which could 
not be detected by man covered by the ocean of gases 
above the surface of the earth. But since the advent of 
the first Sputnik over a score of artificial satellites orbit
ing close to the earth have been launched to probe and 
discover just what lies beyond the atmosphere. This, how
ever, is only the beginning of man's entry into the dark 
void of space. 

Man's next jump in space will be to our closest neigh
bor, the moon. In these flights the problems of guidance 
and control will compound while the tolerances of error 
must be reduced to almost nothing. 

But over the twisted and broken hulks of Vanguard, 
Atlas, and Redstone, another and more powerful family 
of rocket boosters has arisen. These are the space mis
siles and their names are Centaur, Saturn and Nova. 

The Centaur is a two-stage rocket with enough thrust 
to place a 2500 pound payload on the moon. But dwarfing 
Centaur is the Saturn booster. This giant is propelled 
by eight Rocketdyne engines with a combined 1.5 mil
lion pounds of thrust, and capable of lofting 2500 pounds 
to either Mars or Venus. The first scheduled testing for 
Saturn will be in 1962. 

As the rockets are built with ever larger thrust, an
other problem enters and it does not require the brute 
force of energy but rather the delicacy of a fine watch. 
This highly pampered system of the probe is the guid
ance and control system. Without this system, all our 
deep space probes would be literally "shots in the dark". 

Devices capable of measuring velocity and position are 
contained in two classes: those which control measure
ments and the entire guidance within the missile or probe 
itself, and those which use the help of a guidance station 
remote from the missile. These two systems are known 
as inertial and radio guidance systems. 

inertial systems 
The inertial system is simply the measur,ement of the 

position of the probe with some fixed coordinate system. 
This system could use three "fixed" stars as the axis 

while the sun could be the origin. Once the system is 
fixed, gyros would be oriented to coincide with the three 
coordinates axes of the inertial system. These gyros would 
then provide a frame of reference within the probe simi
lar to the inertial or «fixed" system. 

Accelerometers are included to measure the accelera
tion of the pro be as it travels along its flight path. 
Velocity and position are obtained by means of running 
the accelerometer signal through a set of integrators. 

The eventual control of the probe will be obtained 
by combining the actual position and velocity of the 
missile by the accelerometers as compared to where it 
should be as programmed beforehand. By means of an 
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internal feedback control system the corrective measures 
are made by small low thrust rocket motors. 

By proper choice of the controller it is possible to 
determine velocity and stability in the initial and mid
course maneuvers with a minimum error. For the most 
part, this is the system used in our present ICBMs. The 
radio guidance systems fall into the class of control from 
some point far away from some missile. Because of the 
long flight time found in outer space travel, the drifts in 
an inertial system would produce considerable error. 
This defect could be eliminated using the radio guidance 
system. 

In order to navigate through space the absolute posi
tion and velocity with respect to the sun would be fed 
into a computer. The primary data obtained will be 
relative to the earth and compensations will have to be 
made. However, the motion of our planet would be 
determined and no difficulty should arise from this factor. 

maneuvering 
For maneuvering in space the position of both the 

target and the probe can be determined by radar if the 
position and velocity of both the target and probe are 
known. The position and velocity are easily found by use 
of the doppler effect to obtain velocity of the probe and 
radar to determine position of the target and the probe. 

If corrective maneuvering is needed, a signal from the 
control center will activate the control motors. An ac
celerometer mounted within the probe will determine the 
acceleration of the vehicle. By use of an integrator, the 
velocity will be determined. This information will be 
transmitted back to the guidance computer to determine 
if additional maneuvering is required. 

But with all the "boosters", ground facilities, and 
guidance systems at our disposal, the problem of actual 
transfer from one planet to another arises. In a nutshell, 
it is the problem of charting highways in space. 

The maneuvers can most easily be seen from the stand
point of escaping from the earth's gravitational field into 
the sun's, and falling again into the gravitational field of 
the target body. 

From elementary astronomy comes the observations 
that the earth and the other planets of our solar system 
are held in their respective orbits by the interaction of 
the centrifugal and gravitational forces between the sun 
and the individual planets. Thus a body must escape 
from the gravitational field which binds him to the planet 
into the gravitational field of the sun. 

When the body is entirely in the gravitational field of 
the sun we can treat it as a particle in a central force 
field. We then will have a number of orbits to choose 
from for maneuvering. There will be the hyperbolic, 
parabolic and the elliptical orbits. 

The hyperbolic orbit is the path a particle would fol
low if it were to escape the gravitational field of the 
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central body and still have a finite amount of acceleration 
left. 

A parabolic orbit is defined as the path a particle fol
lows in order to just escape the gravitational field of the 
central body. The amount of energy necessary to gain 
this orbit is obtained simply from Newton's inverse 
square law. 

The energy needed to overcome the gravitational field 

The three basic orbits used in charting satellite or missile paths are 
shown above. 

of a planet is seen by 
W = J- Fdr = J- Kjr2(-dr) = (-) (K/r) 

Letting r ~ oo we see that the energy required to escape 
from a central force· system is (K/ro) where K is constant 
GM.M2 and r 0 is the initial point of the maneuver. 

The elliptic orbit is no stranger to us here on earth. It 
is· the path the earth follows around the sun. 

For our purpose an approximate method will be used. 
If all the small variations due to a host of causes were 
included, the problem would turn into a virtual night
mare of equations and constraints. 

However, the method presented will give an excellent 
approximation to the problem. 

The first two assumptions are: the orbits of the planets 
are circular, and the sun and planets are coplaner. Since 
the small eccentricities of the planets (0.006793 for 
Venus, 0.0933 for Mars) and the small angles of inclina
tion to the ecliptic (3 o 23' 39.1" for Venus and 1 o 50' 50." 
for Mars) the assumptions will cause little error. 

The diagram on the preceding page shows two pro
posed flights: one to Mars (1) and one to Venus (2). 

Consider the first case, that is, to Mars. Let V e be · 
the orbital velocity of the earth relative to the sun. 

Since the velocity of Mars (V n) is known all the ingredi
ents needed for the trajectory of this path can be found. 

The eccentricity of the ellipse is given by the equation 
e = cja where a = (rver + rasv)/2 and c = a - rper 
Substituting in values e = .3961 

From dynamics we have V perihelion = VeartlJ. Vi+e 
Thus the velocity at perihelion must be larger. The 

calculated velocity is 34.79 kmjsec. From this it can be 
seen that the vehicle must be moving 5.02 kmjsec. faster 
than the earth. 
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But even before the vehicle can be put into space still 
another problem must be overcome and that is the force 
of gravity. 

As seen above, the vehicle must be moving faster than 
the earth in order to enter an elliptic orbit about the 
sun. Thus the vehicle must escape the earth's gravita
tional field and still have a velocity of 5.02 kmjsec. It 
is at this point that the hyperbolic escape maneuver is 
followed. 

By equating the energy needed to escape the gravita
tional field of the earth and still have the velocity needed 
to go into the elliptic orbit, the following is arrived at: 

Y2 mvi2 = Y2 mv2escape + Y2 mv2
resldual 

where Vi is the velocity at burn-out and Vresictnai is the 
difference between the orbital velocity and the velocity 
needed for the elliptic orbit. 

From the figures above it is seen that the vehicle will 
start with a hyperbolic orbit relative to the earth. It 
should be noted that the path approaches the escape 
asymptote perpendicular to the sun. 

As the vehicle escapes the gravitational field it is still 
moving parallel to the asymptote. 

It is here that the vehicle enters the elliptic orbit 
relative to the sun and continues on its journey toward 
l\!lars. 

But first we must reach the moon. This trip, a petty one 
in astronomical terms, is essential. 

U .. S .. attempts 
Our first attempt at investigating the environment in 

the vicinity of the moon was the "lunar probe," con
ducted by the U.S. Air Force. Their mission was two-

The critical position of the earth relative to the sun is shown above. 

fold. The first was to check the performance of the 
three stages of the vehicle and the trajectory control. 
The second was to measure the magnetic fields and 
micrometeorite density about the earth and the moon. 
However, the first attempt barely got off the ground due 
to an engine failure, and the first stage of the probe 
sunk in the Atlantic 77 seconds after lift-off. 

Howev.er, on October 11, 1958, Pioneer I was launched 

(Continued on page 26) 
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by CHARLES UNGER, Graduate, Aero 

S-3 
S-16 
S-30 

S-51 
P-14 
P-21 
P-26 

Energetic Particle Satellite 
Orbiting Solar Observatory 
Ionosphere Direct Measurements 
Satellite 
U.K. Scout Payload 
Magnetiometer Probe 
Electron Density Profile Probe 
Nuclear Emulsion Recovery Vehicle 

(NASA Photo) 
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four short years ago the word satellite was familiar only to scientists. It is now 
common to everyone, but the job they are doing, and its importance, is not nearly 
so well known. 

o date the Hussians have 12 space vehicles spinning 
around the earth, and the United States 35. These 

projects and their contributions to the various phases of 
science are of immense value, and will continue to grow 
in importance. 

At present we are restricted by weight limitations to 
only a few instruments in each satellite. In the near 
future when it becomes possible to orbit satellites with 
greater weight, it will be possible to carry on a large 
number of experiments simultaneously with each 
observatory. 

One such new satellite, the Orbiting Solar Observatory, 
being built by Ball Brothers Hesearch Corp., is a satellite 
weighing about 350 pounds and will be launched into a 
near circular orbit at an altitude of 300 miles by a Thor
Delta launching vehicle. It is scheduled to be launched 
in the first half of 1961. This will give us a form of 
astronomical observatory for looking at the sun. It will 
be measuring the critical information coming from the 
sun. This will be correlated with measurements taken on 
or near the earth to give a clearer understanding of the 
effect of solar radiation on the earth. Various spectro
graphic and spectrometric measurements will be made, 
all related to finding out more about the sun as a source 
of energy. 

The Orbiting Astronomical Observatory, which will be 
built by Grumman Engineering Corp., will weigh about 
2 tons and will be placed into a near circular orbit at 
550 miles by an Atlas Agena B. The first launching is 
scheduled for 1963. It will provide the capability of con
ducting a number of simultaneous astronomical observa
tions, mainly of the stars, galaxies and nebulae. These 
will concentrate on the gamma ray, ultraviolet and 
infrared regions rather than the visible light and radio 
frequencies which to some extent can be measured from 
the earth's surface. It is being designed to have an ex
tremely high pointing accuracy on the order of a tenth 
of a second of arc. This is much higher than can be 
achieved on the tremorous earth. 

The Orbiting Geophysical Observatory will weigh 
about 1300 pounds and will be launched into a near cir
cular polar orbit at about 350 miles by an Atlas Agena B. 
The first launching is scheduled for 1963. It will carry the 
same kind of instruments that have been in most of our 
satellites to date, atmospheric measurements, magnetic 
and electric fields, and radiation measurements. The ad
vantage here is that all experiments can be carried out 
simultaneously by one observatory. 

what1s up 

The second main part of our total space program is 
not direct exploration of space, but rather the use of 
space for the material and commercial benefit of man 
here on earth. The two active projects at this time are 
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meteorological satellite systems and communication sys
tems. 

Tiros is one research and development program for 
meteorological studies. The Thor-Delta is used as the 
launch vehicle. Tiros I transmitted back more than 23,000 
cloud cover photographs and about 60% of these were 
meteorologically useful. Tiros II was also designed to 
transmit cloud cover, although the wide angle camera was 
out of focus and the pictures were not sharp. Tiros II 
also had several infrared sensors that essentially measure 
heat balance. This is radiant energy coming from the sun 
at a point in space, compared to that re-radiating from 
the earth's surface (clouds, water, land). This very basic 
measurement has long been known but has not really 
been performed. The infrared data appears to be ex
cellent. 

The next phase in the meterological program is the 
Nimbus. It is a bigger and more sophisticated vehicle, 
weighing about 650 pounds (Tiros weighed about 270 
pounds). Contracts for various components have been 
given. It is an earth orientated spacecraft and will be 
launched in a near polar orbit using a Thor Agena B 
launch vehicle. Nimbus should give us our first high
altitude weather pictures of the polar regions, where 
much of our weather originates. 

the best laid plans 

In the communication area we had some rather spec
tacular success with a passive satellite known as Echo. 
This reflective sphere, weighing 136 pounds, was built 
by the G. T. Schjeldahl Co. of Northfield, Minnesota. It 
was launched into orbit by a Thor-Delta and was pres
surized by residual air trapped during folding and some 
sublimating chemicals. These wer.e expected to leak out 
in a relatively short time; however, it has done a re
markable job. So good a job, in fact, that the Schjeldahl 
Co. is working on a second version that will have a much 
stiffer structure. It will be put into orbit at an altitude 
of 1500-2000 miles and will have an expected ten-year 
lifetime. 

Another area now being given considerable attention 
is that of active satellite systems. This type of satellite 
can receive and transmit signals. Project Advent, a 24-
hour satellite, is the most ambitious satellite of this type 
to date. Because it takes 24 hours to make one revolu
tion around the earth, it appears stationary. It would 
take only three such satellites to give complete global 
coverage. Unfortunately, to keep the power require
ments within reason it would be necessary to use direc
tional antenna. In long term operation this would create 
the problem of stabilizing the satellite to keep the an
tenna pointing toward the earth. Because of this we are 

(Continued on page 20) 
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SATELLITE SENTRIES 
(Continued frmn page 17) 

also looking into active satellites at much lower alti
tudes, say 2000-3000 miles where the radiation power 
requirements are low enough to use omnidirectional 
antenna. Yet this altitude is right in the radiation belt 
area and early experiments indicate that there will be 
some particle damage effect on solid-state components, 
transistors and masers. 

The third major area of our space endeavor is manned 
flight into space. At present this is concentrated in Project 

One of the United States' most advanced satellites, the Tiros, is 
only the beginning of man's efforts to establish scientific stations 
beyond earth. (NASA Photo) 

:Mercury. It has two primary objectives, one to find out 
how man acts or reacts in space to periods of weightless
ness (up to four to five hours) and secondly, to develop 
the technology of giving man a sustaining environment 
during the launch, the period in space and the re-entry 
back to earth. It is not a prototype of an operational 
system, either commercial or military, but it is a very 
necessary first step if man is going to go any place in 
space. 

old reliable 

The Discoverer satellites are boosted into orbit by a 
Thor Agena B launch vehicle. It has been our most 
successful satellite project to date, and several re-entry 
capsules have been recovered from orbit. The primary 
objectives of the Discoverer Project are testing com
ponents, propulsion, guidance systems and techniques to 
to be used in various U. S. space projects. Capsule re
covery is foremost among the techniques being studied. 
On August 11, 1960, the United States recovered from 
the Pacific Ocean a Discoverer capsule that had been in 
orbit 27 hours. This event marked the first time any 
nation had recovered a man-made object that had been 
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in orbit about the earth. The total weight of the satellite 
was 1700 pounds and the weight of the re-entry vehicle 
was 300 pounds. 

The transit satellite navigation system was initiated 
early in 1958. Its 265 pounds is launched into orbit by 
a Thor Able booster. Its objectives are 1) developing 
shipboard navigation gear, 2) increasing system relia
bility, 3) improving accuracy- including research and 
experiments in the refraction and geodetic areas and 4) 
studying aircraft navigational and systems. Excellent re
fraction data and limited data on the shape of the earth 
have been obtained. Position determination experiments 
from these satellites have proven transit fixes to be 
accurate to within one-quarter of a mile. 

The goal of Midas is to develop a reliable operational 
satellite-borne missile defense alarm system. The total 
weight in orbit is 5000 pounds and it is launched into 
orbit by an Atlas Agena A booster. The first two research 
and development Midas satellites were launched in 1960. 
The second went into a near circular orbit at an inclina
tion to the equator of 33 degrees. Valuable infrared back
ground data relating to the earth's surface was obtained 
during the 16 revolutions that the transmitter functioned. 
Later Midas satellites will carry infrared scanners that 
will be able to detect the launching of ballistic missiles. 

This, then, is an attempt only to summarize some of 
the more important United States' earth-satellite pro-

This photo was taken at the altitude of 300 miles by the Tiros I 
satellite. It shows a typhoon storming over the South Pacific about 
1,000 miles east of Brisbane, Australia. 

grams that are currently being carried out by the N a
tional Aeronautics and Space Agency and the Depart
ment of Defense. 

Clearly, the U. S. is far ahead of Russia in the use 
of space to extend the scientific knowledge of man. While 
the "missile gap" might be real, there is no question about 
a "satellite gap." 
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Is your future up in the air? 
As the communications needs of our nation become steadily 
greater and more complex, the Bell Telephone System is 
continuing its pioneer work in microwave by "taking to the 
air" more and more to get the word across. 

To this end, Western Electric- the manufacturing arm 
of the Bell System - has the monumental task of producing 
a large part of the microwave transmission equipment that 
knits our country together by shrinking,thousands of miles 
into mere seconds. 

In spite of its great technological strides, the science of 
radio relay is a rapidly-changing one. And new break
throughs and advances are common occurrences. A case in 
point: our Bell System "TH" Microwave H.adio H.elay. This 
newest development in long-distance telephone transmis
sion will eventually triple the present message-carrying 
capacity of existing long-haul radio relay installations. A 
full-scale system of 6 working and 2 protection channels can 
handle 11,000 telephone messages at the same time. 

To make microwave work takes a host of special equip
ment and components: relay towers, antennae, waveguides, 
traveling wavetubes, transistors, etc. But just as important, 

it takes top-caliber people to help us broaden our horizons 
into such exciting new areas as communication by satellites! 

And microwave is only part of Western Electric's oppor
tunity story. We have-right now-hundreds of challenging 
and rewarding positions in virtually all areas of telephony, 
as well as in development and building of defense communi
cations and missile guidance systems for the Government. 

So, if your future is "up in the air," you owe it to your 
career to see "what's up" for you at Western Electric. 

Opportunities exist for electrical, mechanical, industrial, civil and 
chemical engineers, as well as physical science, liberal arts, and 
business majors. For more information, get your copy of "Western 
Electric and Your Career" from your Placement Officer. Or write 
College Relations, Room 6105, Western Electric Company, 195 Broad
way, New York 7, N. Y. And be sure to arrange for a Western Electrit 
interview when the Bell System recruiting team visits 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 r.itiAs 2nrl installation headauarterR in 1R cities. GenAral hsadauarters: 195 Broadway, New York 7, N. Y 
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MISSILES, MISSILES, MISSILES 

(Continued from page 9) 

g' s of deceleration. 
If capsule and pilot can survive this crisis, the capsule 

will slow to something like the speed of sound without 
much further trouble. An automatic mechanism will 
break out a small, tough droque parachute, simultaneous
ly releasing a puff of chaff (reflecting metal foil) to help 
watching radars to pick up the capsule's track. When 
its speed has decreased sufficiently, a large landing para
chute will unfold. A big rubberized "doughnut" will in
flate around the capsule's base, designed to cushion the 
impact if it drops on land, or to keep it afloat if it falls in 
the ocean. A tracking beacon, two-way radio, flashing 
lights, sonar bombs (for underwater sound) and dye mark
ers will guide search parties to the first man to return 
from space, hopefully, alive. 

project dyna ... soar 
Project Dyna-Soar is our closest approach to a true 

spaceship. The vehicle will be long-nosed, stub-vvinged 
and something under 40 feet in length. It will travel in 
orbit at altitudes up to 300 miles at a speed of 18,000 
miles per hour. The man in the cockpit will have enough 
time and comfort to tend his instruments and carry out 
a variety of scientific observations. 

When the time comes, Dyna-Soar's pilot will, like the 
:Mercury astronaut, fire retro-rockets to brake his orbit
ing speed and start the long fall toward the earth; but 
where the astronaut can only sit and wait until his chute 
opens, the Dyna-Soar pilot will be able to use his skill 
to come back alive. About 100 miles up, his space plane 
will hit the outer fringes of the atmosphere. The nose 
and the leading edges of the wings will glow white-hot, 
the rest of the fuselage will glow bright orange, trailing 
off to a brick-red. When temperatures approach the haz
ard level of 4,000 degrees centigrade, the pilot will nose 
up a little to slow his plane and give it time to radiate 
away some of the heat. Then he will nose down again. 
To bring the Dyna-Soar down in the U.S., the pilot will 
start his skip-glide descent over Australia. In the last few 
hundred miles, he can cut in small rockets to give him 
maneuverability in the lower atmosphere. 

The Air Force hopes that Dyna-Soar will be ready by 
1968 or 1959. This is also the target date for plans to 
establish a military base on the moon for surveillance 
and potential retaliatory purposes. Therefore, one can 
speculate that Nova may be the booster for such a ven
ture and that Dyna-Soar may be one of the upper stages 
of the vehicle. 

The paramount fact in these pages of fact is that, 
within the next decade, man will have ventured to the 
moon, Mars, and Venus- and perhaps, either directly 
or indirectly, to other planets. However, at present, he 
can only wonder if he will be able to perfect inter
galactic vehicles. 
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TECH COMMISSION 
Congratulations. Your suggestions are coming in in 

quantity and quality. Pieces of interest dropped in the 
suggestion box are the food of a good organization. 
Suggestions for a clock in the new study room and wider 
exits in the Electrical Engineering Building are keeping 
the Tech Commission busy. The suggestion for a coffee 
machine has been approved by all those concerned-keep 
your eyes open for the grand opening. 

There are, however, many other things to keep the 
Commission busy. The biggest I.T. event of the year, 
E-Day, is May 5. Chairman Ralph Hager has put a good 
deal of time into its preparation. Starting Friday morning 
a parade will romp through downtown Minneapolis to 
the campus. Here Queen Colleen and St. Patrick (a 
graduating engineer) will be inaugurated on the front 
steps of l\1Iain Engineering. 

Following the traditional knighting ceremony, Dr. 
James Van Allen, physicist from the State University of 
Iowa will be guest lecturer at the E-Day Convocation. 
Then all those wearing E-Day buttons will rush to River
side Park for a free picnic. Also after the convocation 
there will be an open house in the Architecture Building 
showing many displays from the various engineering 
groups. The climax of the whole affair comes Saturday 
evening with the E-Day Brawl at the Calhoun Beach 
Hotel. 

The Tech Commission is also working in other areas. 
For example, Dan Lobash is organizing a pamphlet to 
put in the freshman folder that will explain the Tech 
Commission and other activities of the Institute to the in
coming freshman. This is fine, but what about those 
people on campus who know nothing of the Commission? 

Watch the Tech Commission bulletin board in Main 
Engineering. Information will be posted about the activ
ities of the Commission. You may want to become a part 
of this organization, so keep up to date by reading the 
bulletin board. 

EE: "Ma'am, I've found the trouble with your TV set. 
It's got a short circuit in the wiring." 

Lady: "Well, for goodness sakes -lengthen it." 

The Texan was unbending his argument. "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!" 
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Sparrow Ill Guidance 
A tiny permanent magnet, no bigger than a half dollar, 

is helping to guide the Sparrow III missile to its target 
by supplying the power output used to the guidance 
system of the missile. The magnet, made of Alnico V 
material, is attached to the rotor of the turbine-powered 
synchronous generator. It can generate up to 35 watts 
of power for the missile's guidance system. In spite of 
the high degree of sophistication, the reliability of the 
missile has been excellent. The missile has been tested 
more than 200 times with a high degree of hits on 
aircraft drones. 

The Sparrow III is the Navy's air-to-air missile that 
can seek out an enemy aircraft and down it, adjusting 
its aim as it seeks out its prey. The Sparrow III is a 
solid-fuel missile about 12-feet long, with a body 8-inches 
in diameter and weighing about 350 pounds. Once the 
missile is released from the "mother" aircraft, it pursues 
the target, computing its course during flight and actually 
improves its aim and accuracy as it nears the enemy. 

)( .. Ray Display System 

A new X-ray system now in production at the Westing
house X-ray department in Baltimore televises "motion
picture" patient studies to one or more remote monitor 

screens, records them on tape or film for playback, and 
reduces exposure to radiation below the levels encoun
tered in conventional fluoroscopic motion studies. 

The first four Televex systems manufactured by th@ 
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company have been installed in the new radiology de
partment of Children's Hospital of Pittsburgh. Of the 
four units now installed, the first was acquired as part 
of a Westinghouse corporate contribution which also 
provides a TV tape recorder and a kinescope recorder 
for use in the system. 

The new equipment will improve visualization of 
. motion-study X-rays of bodily functions and will reduce 
radiation levels to the point where patient, technician, 
and physician are protected against excessive exposure. 
Previously, in televising or filming motion studies, it was 
necessary to increase radiation levels of the apparatus. 
In this new approach it is possible to record information 
for these purposes at the same radiation levels of conven
tional fluoroscopic studies. 

In the Televex system, radiation passing through the 
patient is picked up directly by an image amplifier, with
out any involvement of a fluoroscopic screen. Intensified 
about 1500 times, the image is transmitted by an optical 
system to a television camera and then to the one or more 
television monitor units to be viewed by individuals 
participating in the study. Simultaneously the motion 
study can be transferred to TV tape for repeated viewing 
or transferred to film for permanent record. A separate 
operating feature is the ability to magnify images elec
tronically, for close-up viewing using the full monitor 
screen. 

Jet Fuel Storage System 

Control Corporation of Minneapolis, subsidiary of 
Control Data Corporation, recently has received an 
order amounting to $148,000 to furnish control and 
remote metering equipment for the U.S. Navy jet fuel 
storage system in Hawaii. The control equipment will 
allow operators at either of two different control loca
tions to control the flow of jet fuel into or out of four 
different underground storage tanks. Operators at both 
of the remote control locations also will determine the 
amount of jet fuel in any of the tanks with an accuracy 
of 1 part in 48,000. This equipment also will have the 
ability, in the event that water becomes mixed with the 
jet fuel, to differentiate between the amount of jet fuel 
and the amount of water in any of the tanks. 

This equipment will be installed on the Island of Oahu 
in Hawaii. This order constitutes a subcontract from 
Patterson, Emerson and Comstock, who are the prime 
electrical contractors. This equipment will involve two 
custom built control consoles, as well as control and 
metering equipment to be located in the tunnels adjacent 
to the underground storage tanks. 
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The :March 29 meeting of the A.S.M.E. 
was of great interest to members as evi
denced by one of the largest attendances 
in years. The reason for this turnout was 
that the subject of our guest speaker's 
talk, "Techniques of Employment Inter

viewing, 1s of vital concern to every student whether 
he is graduating this year or not. Mr. L. H. Nuss of Col
lins Hadio has interviewed literally thousands of students 
seeking jobs. The factors which he feels are most impor
tant are personality and grades, in that order. 

The last meeting of the year on May 17 will feature 
a panel discussion by four members of the :Minnesota 
Section of the A.S.JVI.E. These panelists will discuss sales 
design, research, and production. The panel will be 
chaired by Mr. D. A. Frobrib, our faculty adviser. The 
object of this panel discussion is to give students a bet
ter understanding of the role of the mechanical engineer 
in industry. 

Installation of new officers will also take place during 
the May meeting. We are sure that under the new ad
ministration the A.S.M.E. will be even more successful 
than it has been in the past. 

The regional Convention in Houghton, JVIichigan on 
May 5 and 6 will be attended by a carload of students. 
Approximately $100 was appropriated to subsidize their 
trip. 

Nine students were fortunate in being guests of North
ern States Power Company at the April meeting of the 
A.S.JVLE. The dinner meeting was held in the cafeteria 
of the General Motors Training Center. After the excel
lent free meal and program, the group made a tour of 
the training facilities. 

Attention all A.S.M.E. members! We are going to have 
our famous annual picnic during the last week of JVIay. 
This should provide ample time for everyone to recuper
ate in time for finals. We will have softball and horseshoe 
games as well as plenty of food and "barley pop." Posters 
will be up giving time, place, and date. 

The last program for winter quarter 
presented by AIChE was the showing of 
a film, "The Day Before Tomorrow", 
which dealt with Army Ordinance He
search on Space Vehicles. 

Plans for spring quarter include a 
plant tour and, of course, E-Day participation. Each 
AIChE member will be contacted early in the quarter 
regarding his E-Day participation. Let's all do our part 
to make E-Day a success. 

7'-' Members of Eta Kappa Nu, electrical 
R engineering honor society, have been 

executing plans for exhibits for the Elec
trical Engineering Department Open 
House on E-Day. Microwave and com
putor demonstrations will be conducted 

for Open House visitors. 
Congratulations are in order for five new members 

initiated into HKN on April 20. They are: Hay H. Kaste, 
Hilding A. Bjorklund, Jr., Robert D. Keillor, Kent A. 
Penwarden, and Kenneth F. Hamacher. 

A banquet at Jax's Cafe with a talk by Prof. Mulford 
Q. Sibley followed the initiation ceremonies. 
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With finals looming gloomly in the 
future, the men of Theta Tau found lit
tle time for socializing during the month 
of March. However, once the midnight 
oil had been burned and all finals fin
ished, a hard time party was held and 

those who had something to celebrate did so while those 
who didn't proceeded to drown their sorrows ... 

On the PL & D calendar during the month of March 
was Mr. Kelly who spoke to us on "Impressions of a Re
cent Engineering Graduate in Industry." Mr. Kelly has 
been an employee of Procter and Gamble Company since 
1958. He received his BSME from Carnegie Tech in 
June of 1958. 

Election of officers were held on Monday, March 6. 
Officers for the new year are: Regent, Larry Feldsien; 
Vice Regent, Chuck Gorgen; Treasurer, Skip Garrison; 
Scribe, Chuck Harris; Corresponding Secretary, Lincoln 
Ong; House Manager, Jim Peterson. 

Sigma Alpha Sigma announced four 
new men to its active list: Charles Reich, 
Robert Buchwald, Steve Levie and Ken 
Stein. Following their initiation, Febru
ary 22, the annual Founder's Day Ban
quet was held. Alumnus Sam Scheiner 
spoke about "separation of church and 

state." The Alumni then presented the sophomore scho
lastic award to Dean Blehert. 

SAS gives fair warning: we'll be out for E-Day. Tom 
Wexler and Gene Katz have been chosen E-Day tourna
ment chairmen. Dan Lieberman will be chairman of 
publicity. Stan Brodsky is the E-Day Convocation Co
chairman. E-Day coordinator for SAS is Ron Lazurus. 

The fraternity celebrated the end of winter quarter 
with a refreshing stag at Ken Stein's. Gene Paymar has 
set plans for the SAS spring formal dinner dance. 

Ron Lazurus won a Harlow Richardson Scholarship. 
Stan Brodsky received a National Science Foundation 
Cooperative Fellowship in Physics for graduate study. 
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Friday night, March third, will long 
be remembered by all members of Kap
pa Eta Kappa and thirty-two guest EE's. 
On this occasion, some people's luck ran 
high and others low, but the cups of 
cheers were kept ever filled by five love

ly hostesses. After all was said and done, it was agreed 
that a great time was had by all. 

Beta Chapter congratulates Gil Whitson who received 
his diploma at the end of winter quarter. Also many 
thanks to Gil and wife, Jeanie, who were our "subjects" 
for the serial which appeared in the Daily prior to our 
stag party. Hope all the engineers caught it. 

May we take this opportunity to invite any and all 
EE's to feel free to drop in at the House at any time. 
Our address is 901 Washington Ave. S.E., just one block 
east of Oak St. The coffee pot is always on. 

As we go to press, all Kappa Eta Kappa members are 
anxiously looking forward to Thursday night, May 4, 
our quarterly party and preparations for E-Day. 

To acquaint the student chapter of the 
A.S.C.E. with the industrial applications 
of hydraulics, the members took an "edu
cational" tour of the Grain Belt Brewery 
April 6. 

May 12 and 13 the Minnesota chapter 
of the A.S.C.E. will be host to the Midwest A.S.C.E. 
Regional Conference. Banquets, talks, and inspection 
trips are being planned for the two day meeting. Mem
bers will tour the lock project on the Mississippi River, 
St. Anthony Falls Hydraulics Laboratory, the Minne
apolis-St. Paul Sewage Disposal Plant, and the new 
Minnesota Highway Department Building. Committee 
positions are open for all who are interested. A partial 
list of committees include Registration, Paper Contest, 
Housing, and Program. Anyone interested please contact 
George Hagen. 
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On March .'3, 1961, Mr. Joe Williams, 
Production Control :Manager of the Min
neapolis Electric Steel Company, spoke 
to the Minnesota Student Chapter of 
the American Institute of Industrial En
gineers. His topic was "Beginning a Pro

duction Control System." He began by mentioning the 
shortage of personnel trained in production manage
ment. 

According to Mr. Williams, production control goes 
through four stages: the "boss stage," in which the man 
in charge of production keeps all pertinent facts and 
figures in his head; the "black notebook stage," in which 
these facts and figures are recorded in a note book, 
usually kept in the plant manager's office; the "shop of
fice stage," in which a separate staff is set up to plan 
and maintain production control. 

The Minneapolis Electric Steel Company, a manufac
turer of alloy castings, is at the "shop office stage" of 
production control. The usual functions of a production 
control system are forecasting future orders, general pro
duction planning based on these forecasts, scheduling or 
detail planning based on orders received, order pro
cessing, inventory management, and reporting to the 
plant manager about work done and in process. 

Future meetings planned for Spring Quarter include 
a talk about Quality Control by Professor McElrath, the 
Head of the IE Department, and the election of next 
year's officers on May 5. 

The final event of the quarter is a picnic in the latter 
part of May. We hope that all students of Industrial En
gineering will find time during Spring Quarter to join 
us for these activities. You are always welcome. 

Though Tau Beta Pi strives for excel
lence in technical fields, that is far from 
being its only goal. A well-rounded man 
must be familiar with the liberal arts as 
with the inside of a missile, for liberal 
arts help one understand people, and it 

is people who must build the missile. To further this 
aim toward liberalism, all Tau Beta Pi pledges, as part 
of the initiation requirements, write an essay on a 
non-technical subject of their choosing. The symbol of 
Tau Beta Pi, the bent, appears at the top of this article. 
A bent is defined as a structure that can support both 
vertical and transverse loads. This can be interpreted to 
mean that a Tau Beta Pi must be an "all-around" man. 

The eligibility code of Tau Beta Pi states, .. A true 
engineer must be able to adapt himself to all circum
stances and conditions, making them conform to his 
purpose." The following "true engineers" were initiated 
into Tau Beta Pi on April 4: Aero. E., Gene Hemp, Daryl 
Monson, Donald Mowbray, Glenn Tersteeg; Chem. E., 
Duane Condiff, Timothy Jensen; C. E., Glenn Evavold, 
Gerald Sunde, James Weiske; E.E., John Braasch, Mi
chael Colligan, David G. Hanson, Paul Hill, Clayton 
Murray, Donald Park, Rodney Soukup; Geol. E., Lane 
Johnson; App. Math., Jack Mortick, Robert Porter; Mines 
and Met., James Gay; M.E., David Barry, William Ra
leigh, James Ramsey, Kenneth Torrance; I.E., Peter Mal
kovich; Physics, Thomas Dzubay, George Gamota, Rich
ard Hager. We're proud to have them with us. 
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PlANETARY PROBES 
(Continued from page 14) 

with the primary purpose of studying the radiation and 
magnetic fields of the earth-moon system accompanied 
by a study of the lunar surface by infrared television 
scanners. A slight error in burn-out velocity and re-entry 
angle caused Pioneer I to re-enter the atmosphere over 
the Pacific and it was destroyed. Brief though the flight 
may have been, the first observations of the hydromag
netic oscillations of the earth's magnetic field, the first 
micrometeorite density and the interplanetary magnetic 
field were recorded. 

After several partial successes with Pioneer II and Ill, 
Pioneer IV was placed in an elliptic orbit around the 
sun. This probe was tracked for 22 hours to a distance 
of 407,000 miles and it yielded valuable information on 
radiation in space. 

The next step was Pioneer V and it was launched on 
March 11, 1960. It was a smashing success. Placed in an 
elliptic orbit about the sun between the earth and Venus, 
it had a perihelion of 74.9 million miles and a aphelion 
of 92.3 million miles. This probe established a number 
of firsts in long range communication, and a definite 
first in measurement of magnetic fields in interplanetary 
space. 

The payload was constructed in a "paddle wheel" 
design. It was composed of a sphere with four vanes; 
the vanes made up of 4800 solar cells. These solar cells 
provided the energy to power the radio and the instru
ments in the probe. At a distance of 22.5 million miles 
from the earth, the last message was received at the 
J odrell Band, England, tracking station. At that time, 
Pioneer V had transmitted 140 hours of data of inter
planetary conditions. 

But as we push into the frontiers of space even more 
ambitious plans are under research and development. 
The most significant of these are Projects Ranger, Sur
veyor and Prospecter. Project Ranger is already under 
development while Surveyor and Prospecter are under 
research. 

Project Ranger will be the "hard" or rough landing on 
the moon itself. The payload will be cushioned by an 
impact absorbing sphere which is designed to take most 
of the shock out of landing. Once on the surface a TV 
camera will scan the surrounding area around the impact 
zone. Also included will be a seismometer for recording 
properties beneath the surface and a centigrade ther
mometer will record surface temperatures. 

The next step after ranger will be a controlled, or 
"soft" landing on the moon. With the use of the centaur 
missile it· is possible to construct a space craft not only 

~ with altitude and power for mid-course, but with a large 
controllable propulsion unit and a terminal guidance 
system. 

This "soft" land system, called Surveyor, will land the 
delicate instruments for surface and sub-surface analysis. 
Among those would be instruments for detection of 
organic molecules and devices for measuring the speed 
of sound. With a device for probing below the surface, 
thermal and electrical conductivity properties of the 
surface materials will be tested. 

With completion of the Saturn booster, the third and 
most advanced project, called Prospecter, will be at-
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tempted. This last project will consist of a "soft" landing 
on the moon, a limited exploration of the vicinity and 
the return to earth with actual test samples from 
the moon. 

Beyond the moon lies interplanetary space, yet to be 
tapped for information about the other planets. With the 
advent of the Centaur and Saturn boosters it will be 
possible to send payloads in the order of thousands of 
pounds to other planets. 

The spacecraft utilizing the Centaur boosters will be 
called the Mariners. Their primary purpose will be 
simply to fly by various planets and gather comprehen
sive planetary directional measurements. 

With the way pioneered by the Mariners spacecraft 
propulsed by the Saturn boosters will be classified as 
Voyagers. The purpose of the voyagers will be to go into 
a circular orbit around soon to be visited planets, perhaps 
Mars and Venus. 

The first launching of the Mariners mission will be the 

Mariner spacecraft. (NASA Photo) 

Venusian fly-by procedure in 1962. This flight will 
provide scientific measurements of Venus and a develop
ment test of the craft and instruments. 

Another Mariner spacecraft will be launched toward 
Mars in 1963. But in this flight an attempt to place a 
satellite in a circular orbit about Mars will be made. 

Next comes the Voyager spacecraft and with this an 
attempt will be made to place a craft in circular orbits 
around either Mars or Venus. Development missions of 
this type are planned to start in 1965. 

With the increased potential of the Saturn missile 
space vehicles will be in a position to even make greate; 
strides with the possibilities of fly-by missions to both 
Jupiter and Mercury by 1970. 
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*THERE IS A MORAL HERE 

Sales begin before a 
Salesman calls-with 

PRINTED SALESMANSHIP 

APRIL, 1961 

This mar1 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? 

J R 
PRINTERS e liTHOGRAPHERS 
5th & 5th SOUTH MINNEAPOLIS 
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A man visiting in Washington try
ing to phone someone in Baltimore 
became ve1y annoyed when the oper
ator said: "Deposit twenty-five cents, 
please." 

"What," he cried. "Twenty-five 
cents to call Baltimore? Why at home 
we can phone to hell and back for 
a dime." 

"Oh, yes," she replied, "but that's 
a local call." 

An officer, home from combat duty 
overseas, was assigned to the Trigon. 
Each day for a week he shifted the 
location of his desk and finally wound 
up in the men's room. "Must be shell
shocked," associates decided. But the 
officer explained grimly, "It's the only 
place around here where people seem 
to know what they are doing." 

o!lt o!lt ~ 

"Dear Abby: I've been going with a 
girl for two years and can't get her to 
say 'yes'. What should I do? Joe." 

"Dear Joe: What's the question?" 
o!lt o!lt o!lt 

Frontier coroner's verdict: "We find 
that the deceased came to his death 
by an act of suicide. At a distance of 
a hundred yards he opened fire with 
a six-shooter upon a man with a rifle." 

"Frequent water drinking," the 
specialist said, "prevents you from 
becoming stiff at the joints." 

'T es," said the EE, "but some of 
the joints don't serve water." 

An engineering prof was lecturing 
his eight o'clock class on the virtues 
of being wide awake. 

''I've found that the best way to 
start a day is to exercise for five 
minutes, take a deep breath of air, 
and then finish with a cold shower. 
Then I feel rosy all over." 

Just then a sleepy voice came from 
the back of the room: "Tell us more 
about Rosy." 

o!lt o!lt o!lt 

Host: "Highball or Martini?" 
Coed: "Just a straight ginger ale, 

if you don't mind." 
Host: "Pale?" 
Coed: "No, just a glass!" 
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Sunday School Teacher: "Mary, do 

you know who made you?" 
Mary: "Originally or recently?" 

o!lt o!lt o!lt 

We've often wondered whether in
fants enjoy infancy as much as adults 
enjoy . . . playing cards. 

o!lt o!lt o!lt 

An old maid in Florida has a little 
place that's never had a palm on it. 

o!lt o!lt o!lt 

Line from the Daily critic's column: 
An amateur string quartet played 
Brahms here last evening. Brahms lost. 

o!lt o!lt o!lt 

She: "And I suppose this is one of 
those h~?eous creations you call mod
ern art. 

Museum guide: "No, ma'am, that's 
just a mirror." 

o!lt o!lt o!lt 

In a downtown store the other day 
an eager young salesgirl was telling 
a stout matron about a special on a 
sachet. 

"Just what is a sachet?" the stout 
lady wanted to know. 

"Why," said the girl, her eyes pop
ping out a little, "it's a little bag of 
perfumed powder to keep in your 
drawers to make them smell nice." 

After being married for two years, 
Joe visited the doctor because his 
attempts at fatherhood had all failed. 
The doctor suggested that Joe take 
in a roomer. He did. Three months 
later Joe again visited his doctor. 

'dHow is everything, Joe," said the 
doc. 

"Fine," said Joe, "She's pregnant." 
"And how's the roomer," inquired 

the doctor." 
"She's pregnant, tool" 

The sailor missed his ship and as he 
stood with his arm around his girl's 
waist watching it steam out of port 
he muttered gloomily, "Now, honey, 
we're both in trouble." 

IE: "Is the boss in?" 
Office girl: ''I'm sorry, he isn't." 
IE: "Will he be back after a little?" 
Office girl: "No, I think that's what 

he went out after." 

A small boy was asked by his father, 
an Industrial Engineer, what he would 
like for Christmas. 

"A baby sister," replied the boy. 
"But it's only two weeks away. That 

doesn't leave much time," said the 
father. 

"I know, father," answered the 
child, "but can't you put more men 
on the job?" 

"Miss Jones," said the exasperated 
professor, "the quotation is, 'All men 
are created equal,' and not, 'All men 
are made the same way'." 

Sign in Biology Department: Warn
ing - Science has proven that flies 
spread disease. Keep yours buttoned. 

"Did anyone ever tell you that you 
have beautiful eyes?" 

"Yes, but not when they were look
ing where you are." 

Tourist Guide: "We are now pass
ing the largest brewery in the United 
States." 

EE: "Why?" 

The snow was falling softly. Po
etically the young engineer spoke as 
he helped his girl into the car: "Win
ter draws on." 

Girl: "It's none of your business." 

A young lad was asked by his 
mother what he had learned at Sun
day School. "Well," said Bill, "our 
teacher told us about when God sent 
Moses behind the enemy lines to 
rescue the Israelites from the Egyp
tians. When they came to the Red 
Sea, Moses called for the engineers to 
build a pontoon bridge. After they had 
all crossed, they looked back and saw 
the Egyptian tanks coming. Moses 
radioed on his walkie-talkie to send 
bombers to blow up the bridge and 
save the Israelites." 

"Bill!" exclaimed his mother. "Is 
that really the way your teacher told 
you the story?" 

"Not exactly," Bill admitted. "But 
if I told it her way, you'd never 
believe it." 

A husband answering the phone: 
"How do I know? Why don't you call 
the weather bureau?" 

"Who was that?" asked his wife. 
"Some fool wanted to know if the 

coast was clear." 

(Continued on page 30) 



The Nuclear Ship Savannah 
is capable of sailing 350,000 nautical 
miles without refueling. Her uranium 
oxide fuel is packaged in tubes of Nickel 

When you design equipment, you'll 
have to select rna terials to meet given 
service conditions - materials that 
might have to resist corrosion, wear, 
high temperatures, or fatigue. Over 
the years, Inco has developed new 
alloys and gathered information on 
the performance of materials under 
these and many other service con
ditions. Inco will be glad to put this 
data at your disposal to help solve 
your future metal problems. 

Inco'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. 
New York 5, N. Y: 

Stainless Steel, more than 5,000 of them. 
In all, engineers specified 200,000 
pounds of Nickel Stainless Steel for use 
in the ship's reactor ... to meet the de-

New push .. button roof of Nickel 
Stainless Steel turns a weatherproof 
auditorium into an open-air stadium in 
a matter of seconds. The dome will pro
vide years of carefree beauty. That's 
because stainless steel with Nickel in it 
is one of the most durable of metals. It's 
corrosion-resisting all the way through. 

I 

mands of high operating pressures and 
temperatures, and to provide much
needed strength and corrosion resist
ance in this critical application. 

Needle's eye reveals relative size 
of a Thermistor, a tiny bead made with 
Nickel oxide-used to measure tempera
tures in and beyond the earth's atmos
phere. The Nickel oxide helps develop 
electrical properties for the accurate 
recording of temperature changes as 
small as 1/ 50th of a degree! 

I L 
The International Nickel Company, Inc., is the U.S. affiliate of The International Nickel Company of Canada, Limited (Inco-Canada) 
-producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium, Sulfur and Platinum, Palladium and Other Precious Metals. 
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MANUFACTURER 

PRODUCT LINES 

Chances are you 'II eventually be involved 

in some way with specifications for: 

AIR CONDITIONING 

REFRIGERATION 

HEATING 

HEAT TRANSFER 

and chances are you'll profit by knowing 

the One Manufacturer providing 

"one source-one responsibility" for all 4. 

DUNHAMmBU , INCI!iill 
WEST HARTFORD 10 e~~ CONNECTICUT e~~ U. 5. A. 

More Splinters .. 
George was describing his new sec

retary enthusiastically to the family 
at dinner. 

"She's efficient, personable, clever, 
punctual and attractive, too. In short 
she's a real doll!" 

"A doll?' said his wife. 
"A doll!" he re-emphasized. 
At this point their five- year- old 

daughter who knew all about dolls 
looked up from her broccoli to ask, 
"And does she close her eyes when 
you lay her down, Daddy?" 

"I want you to do just as I tell you," 
said the pediatrician to the young 
coed. 

"That's what my boy friend said," 
replied the girl. "That's why I'm here." 

A lot of our enterprising young 
engineers are spending much of their 
time tinkering with misses in their 
motors. 

IE: "Thought you were going to 
visit that blonde in her apartment." 

ME: '1 did." 
IE: "How come you're home so 

early?" 
ME: "Well, we sat and chatted 

awhile. Then suddenly she turned out 
the lights. I can take a hint." 

Father yells downstairs at 2 a.m. 
"Daughter, that young man of yours 

is staying pretty late. Doesn't he know 
how to say goodnight?" 

"Father," says the daughter, "he 
says goodnight better than any other 
fellow I've known." 

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

She: ''I'm scared. This is the very 
spot w~~re my father proposed to my 
mother. 

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

horses ran away and my father was 
killed." 

Driver of car asking directions: "I 
take the next turn, don't I?" 

Voice from the back seat: "Like hell 
you do, just keep driving." 

One of the prettier girls I knew 
always says, "To err is human but it 
feels divine." 

MINNESOTA UCHNOI.OG 
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lyn laramie, the young gal gracing these pages, hails from Coleraine, 
Minnesota. 

The doubtful name suggests bronco riding but, according to early 
spring information, go-karts are going to be "in11 this year. 

lyn, a 20-year-old sophomore in SlA, has brown hair and eyes. Meas
urements: 36-23-36; 5-5; 117. 

Photos by Lanny Burke 
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THE 

IM RTANT 
FACTO 

.. 
tn 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 10H, 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 eelel.m.:ating its 
200th bil'fhday 
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More Splinters ...... 
A young man whose father had 

been hanged was filling out a college 
application. After the usual hereditary 
questions there was one asking the 
cause of death of his parents. He 
thought awhile and finally put down: 
"Mother died of pneumonia. Father 
was taking part in a public ceremony 
when the platform gave way." 

Sign in machine shop: "Girls, if 
your sweater is too large for you, look 
out for the machines; if you are too 
large for the sweater, look out for 
the machinists." 

King Arthur: "I hear you've been 
misbehaving lately." 

Knight: "In what manor, sir?" 

It's been brought to the attention 
of the engineering office that a Miss 
Helen Hunt has found a slide rule. 
Any engineer who has lost a slide 
rule can go to Helen Hunt for it. 

Teacher: (trying hard to unfasten 
coat for little pupil): "Did your mother 
hook this coat for you?" 

Pupil: "No, rna' am, she bought it." 

Physics Prof: "Give me an example 
of an imaginary spheriod." 

ME: "A rooster's egg." 

Econ lesson for the day: Girls with
out principle draw considerable in
terest. 

Oriental wisdom: Football season 
great stuff . . . only time man walk 
down street with blonde on one arm 
and blanket on other without en
countering raised eyebrows. 

"Get up!" commanded the Irish cop. 
"I can't offisher," replied the Scot. 

"Two men ha' got me down." 
"Nonsense!" snorted the policeman, 

"I don't see any men holdn' ye down." 
"They are, too," insisted the reclin

ing one. "Their names is Haig and 
Haig." 

"Now, Lucy Ann," the backwoods 
Sunday school teacher said to a ripe, 
leggy teen-ager, "Tell me, who was 
the first man?" 

"Ah' d sooner die first," said Lucy 
Ann sullenly. 

About all we can do is laugh at the 
CE who thought that a redhead is a 
communist outhouse. 

The reading on the automobile 
speedometer isn't always the true in
dication how far a couple has gone 
in an evening. 

* 
"He says I don't know how to dress, 

huh! Well, tonight I'll wear my low 
cut dress and show him a thing 
or two!" 

The hotel clerk was losing his pa
tience. "Look," he said, ''I've told you 
a dozen times we don't have any 
rooms. We're full." 

"If President Kennedy came m, 
the man persisted, "you'd have a room 
for him, wouldn't you?" 

"Why, of course," the clerk ad
mitted. 

"Then let me have his room. He's 
not coming." 

A father was trying to point out the 
advantages of a good clean life to 
his son. 

"Son, I know a man who doesn't 
drink, smoke, or chase women and he 
just celebrated his lOOth birthday." 

Small son: "How?" 

Joe: "I stayed in a hotel that had 25 
rooms and no bathrooms." 

Moe: "Incredible." 
Joe: "No, uncanny." 

~ * * 
"If angular momentum can't be cre

ated, where did it come from in the 
first place?" 

Prof: "Why, the torque brought it." 
* * * 

Father rabbit: 
happy about?" 

Mother rabbit: 
multiply today!" 

* 

"What's junior so 

"He's learned to 

Col~~ge boy pouring drinks - "Say 
when. 

College girl: "Right after this drink." 
* * * 

"Ohl dear, I've missed you so 
much." Then she raised the revolver 
and tried again. 

Been doing quite a bit of research 
on the origin of old sayings and 
phrases, and think I've stumbled 
upon the beginning of that great old 
cheer, "Hoorah for our side!" I guess 
it was first heard on the day Lady 
Godiva rode side saddle through the 
streets of Coventry. 

MINNIESOTA TECHNOLOG 



hy erica's state hi h 
engineers give first choic 
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s halt ave ent: 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 
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SOURCE: U.S. Bureau of Public Roads 
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HIGH- TYPE 
BITUMINOUS 

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 f 

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 

PORTLAND 
CEMENT 
CONCRETE 

1 on Asphalt Technology and Construction. I NAME CLASS. _______ _ 

I ADDRESS _________________________________________ _ 

I CITY STATE _________ _ 
I SCHOOL. ______________________________________ _ 

ANSWERS TO MARCH 

BRAIN TEASERS 

1. $30 = $25 + $2 + $3 

2. 629 

3. 756 pieces 

4. 198 

5. 80,60 

6. 236, 293 

MARCH WINNERS 

lst yr.- Earl Cunningham 
3rd yr. - Ed Haugland 

'' .$5.00 
'' 2.00 

Every month six prizes will be offered, one for 4 
dollars cash, and five more each for 1 dollar cash. 
The 4 dollar prize will be awarded to the first I.T. 
student who submits the correct solutions to all of 
that month's Brain Teasers, the 1 dollar prizes will 
be awarded to the first student in each year of 
engineering who correctly solves the Brain Teasers. 

The awards will be based on accuracy, prompt
ness of reply, clarity and logic of solution. Only 
undergraduates enrolled in I.T. are eligible. Mem
bers of the Minnesota Technolog staff and the Tech. 
Board are not eligible to compete. 

All entries must include entrant's name, file nwn
ber (from fee statement), and year in I.T. (1, 2, 3, 
4, or 5). Entries must be turned into the Minnesota 
Technolog office, Rm. 2, Mech. Engineering. Each 
month's contest will close 7 days after the magazine 
is issued. 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third A venue South 

Minneapolis, Minn. 

FEderal 2-5444 

SUDIE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 
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1. Two clocks both indicate the true time today at noon. 
The first gains a second an hour, the second loses 3 sec
onds in two hours. When next will they both indicate the 
same time, and when next will they both indicate the 
true time? 

2. The following is the standing in a college baseball 
league after each team had played one game against 
each other. 

Team \!Von Lost 
Browdiddly Tech. 6 0 
Fastbuck Business Col. 5 1 
Whynot U. 4 2 
Up State 3 3 
Down State 2 4 
Farther Down State 1 5 
Carvewell JVledical 0 6 

Who won the Whynot-Down State game and why? 

3. Express the number 1,234,567 as the difference of the 
cubes of two consecutive numbers. 

4. There are three cannon balls of different sizes and 
are all hollow. The external and internal diameter of each 
ball is an integer, and the balls are the same weight. 
\Vhat are their sizes? 
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5. This might prove useful to many of our readers. Two 
men find in a deserted wine cellar an eight gallon cask 
full of beer. They also find an empty five-gallon and an 
empty 3-gallon cask. Wishing to remain friends they de
cide to divide it evenly. How can it be accomplished? 

6. Recently a Civil engineer was asked his age when en
tering Stub and Herbs. He replied as follows: my grand
father was sixty-five when I was born. Cramp's age when 
he died this year, on his birthday, was the square root 
of the year in which he was born added to the square 
root of a recent presidential election year. How old is 
this obnoxious young man? 

7. If you divide a certain number under 10,000 by three, 
there is three left over; divide it by 5, there is two left 
over; divide by 7, there's three over; divide by 9, there 
is 4 left over. What is the number? 

8. The cost of operation of a steam ship is directly pro
portional to the cube of its velocity. What is the most 
economical speed for the ship to sail upriver against a 
current of three miles per hour? 

Win $5.00 by solving the Brain Teasers, see details on 
page 35. 

I EER'S B KST RE 
Main Engineering 

MINNESOTA T!ECHNOI.OG 



If your sights are set 

Mock-up of the Shippingport (Pa.) Atomic Power Station reactor 
which was designed and developed by the Westinghouse Electric 
Corporation under the direction of and in technical cooperation 
with the Naval Reactors Branch, U.S. Atomic Energy Commission. 

on nuclear power-

-y u'll fin 
t 

t 
ith 

r 
rk 

u 
Already engineers working with 
nuclear power have learned that only 
utmost purity of materials and metic
ulous accuracy in manufacture can be 
tolerated in a reactor. Steels for the 
reactors and reactor vessels are checked 
for make-up and molecular structure 
with photomicrography and x-ray dif
fraction. Welds are proved sound and 
moderators flawless with radiography. 
And stresses likely to occur are studied 
in advance with photo-elastic stress 
analysis. 

In this new-day industry, as in any 
field on which you set your sights, 
photography plays a part in making a 
better product, in producing it easier, 
in selling it faster. It cuts costs and 
saves time all along the line. 

So, in whatever you plan to do, take 
full advantage of all the ways photog
raphy can help. 

CAREERS WITH KODAK : 
With photography and photographic proc
esses becoming increasingly important in 
the business and industry of tomorrow, 
there are new and challenging opportunities 
at Kodak in research, engineering, elec
tronics, design, sales, and production. 

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. 

EASTMAN KODAK COMPANY 
Rochester 4, N. V. 



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 youn9 
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. 

Qo SpedficaUy, 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* 

Interview with General Electric's 

Charles F. Savage 

Consultant- Engineering Professional Relations 

ow f e 

551 r nal Societies 

el I 

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-

E ER L 

un En @ 

1neers 

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 1-zas 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, 
Genet·al Electric Co., Schenectady 
5,N. Y. 

*LOOK FOR other interviews dis
cussing: Salary o Why Companies 
have Training Prog•·ams o How to 
Get the Job You Want. 

ELECTRIC 
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Sometime within the next several years, the first 
American will soar into orbit around the earth. He will be 
sealed in a small, cone-shaped space capsule mounted atop an 

, Atlas missile, The missile wilk.climb ·100 miles in less than six 
minutes, where the capsule will disengage and go into orbit. The 
man win be alone in space. ·· 

The vehicle for this historic voyage is already in production under 
the auspices of the National Aeronautics and Space Administration's 
"Project Mercury." One of the methods of heat protection is a beryl
lium heat sink, forged on two giant steel dies. Both dies are USS 
Quality Steel Forgings. The top die (shown being rough-machined 
on one of our vertical boring mills) will be convex, 20 inches thick 
and will weigh 26,520 pounds. The bottom die, concave and 18 
inches thick, weighs 27,700 pounds. Both are 92 inches in diameter. 

Steel is the starting gun in the race to outer space. Space ships 
and missiles couldn't get off the ground without it. And Steel de
pends on men like you. Send the coupon if you would like to find out 
about the many engineering financial analysis or sales career op
portunities at U. S. Steel. uss is a registered trademark 

@United States Steel 

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

United States Steel Corporation 
Personnel Division 
525 W illiam Penn Place 
Pittsburgh 30, Pennsylvania 

Please send me the booklet, "Paths of Opportunity." 

Name------ - -----

School-------------

Address- - ----------

CitY--------Zone- State--
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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 20¥2 to 27¥2 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 kinds 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. 

MAY, 1961 

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 j 

:! Logistics Command, Wright-Patterson Air Force i * Base, Ohio, concerning opportunities for individ· * 
:! uals with degrees in industrial engineering. : 

* * ****************************** 
1 
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BUT~ MONSI'EUR BERTRAND, OUR COINS HAVE MEMORIES! 
You said, "A coin has neither a memory nor a conscience." The reliability of our inertial guidance 
system depends on its having both. Thus, our reliability engineers must go beyond your venerable 
formulae in developing dependable guidance packages for missiles like Titan. 
Perhaps you would like to help us apply such classical theories as Bertrand's to space age guidance 
and navigation? If so, you are invited to inquire about AC's Program for Recent Graduate Engineers ~ 
consisting of formal engineering and on-the-job training in Reliability, Manufacturing and Engineerin . 
For AC interviews during the GM campus visit, contact your placement office, or write G. F. Raascf, 
Director of Professional Employment, 7929 S. Howell, Milwaukee 1, Wis. Professional speakers from 
AC are also available by writing Mr. Raasch. 
AC SPARK PLUG <&g> THE ELECTRONICS .DIVISION OF GENERAL MOTORS 
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Malleable Puts More Muscle in Machinery 

In the agricultural equipment field, reputations depend on building 
products that can take rough treatment ... and give real value. To do 
it, agricultural equipment manufacturers rely heavily on Malleable 
iron castings. 

Malleable's excellent ductility and shock resistance mean longer life 
and fewer problems than obtainable with fabrications. Low start-up 
cost for small quantities also is vitally important in this competitive 
industry. 

Put more reputation-building quality into your products at less cost 
with Malleable. PROBLEM-SOLVING IDEAS 

are yours free in Data 
Unit No. l15. For your 
copy, ask any member 
of the Malleable Cast
ings Council, or write 
to Malleable Castings 
Council, Union Com
merce Building, Cleve
land 14, Ohio. 

The versatility of Malleable Castings is reflected in the variety of ferritic and pearlitic Malleable tractor parts, from the tough, depen

dable front axle bar to bolsters, lift arms, clamps, clevises, hitches, hinges, foot pedals, transmission planetary carriers and clutch parts. 

MINNESOTA TECHNOLOG 
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Letter from the Dean 

Graduating Senio r s, 

This note to the seniors who will graduate in June is to say 

"Well done." The academic standards in the Institute of Technology 

are high, and every one of you has good reason to be proud. These 

standards that you have met in any of the several programs are determined 

by goals that our faculty sets for you rather than in competition with 

other institutions. Yet the goals are such that high ability is required 

to achieve them and you can leave I.T. with the confidence that you can 

compete with any other comparable graduates. 

You were freshmen once, and we are also proud of our freshmen. 

Three-fifths of them come from the upper fifth of their high school 

classes. Only two other undergraduate colleges in Minnesota have a 

comparable group of entering freshmen. On a national scale, too, we 

know by examinations that ninety per cent of our entering freshmen rank 

in the upper half of all college-bound students in the nation. 

From past experience, about one-half of your number will work 

in Minnesota and even more will remain in the Upper Midwest. Because 

of our high standards of admission, your superior performance while in 

I.T., and the contribution that so many of you will make to this area, 

we can justly claim that I.T. is one of the state's great resources. 

With best wishes for your continued success, 
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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 

MINNESOTA TECHNOLOG 



Editorials 

Your loss 
During the recent year, a wide variety of student activities 

within the Institute presented a large number of programs for you, 
the I.T. student body. However, the number of people taking part 
in the planning of these programs, as well as those in the audience, 
has been extremely small as compared to the enrollment of the 
Institute. This is due in part to outside work and studying by the 
student. Yet, these students are missing out on something. 

Within the Institute there are a number of programs which deal 
with specific areas of engineering. These, of course, are the various 
student branches of engineering societies. Although the member
ship fees are small, very few obtain the information available. 
The contacts made with leaders from industry can be very helpful 
in your future occupations. 

Also, there are other enterprising activities in which you can 
participate. For example, the Minnesota Technolog offers a wide 

The Daily and the Dean 
Rationality-(-al'i ·ti), n.; pl. -ties (-tiz). 1. Quality or state of being 
rational, or having reasoning power. 2. an opinion, practice, etc., 
that is rational. 3. Rationalism. Webster's New Collegiate Diction
ary, 1956. 

Have you ever wondered how long the Minnesota Daily and the 
Dean of Students Office will keep up the good fight they have 
been waging since the notorious Fester incident of last year? Per
haps they might call this, their fourth quarter now, a suitable 
fourth act to their sometimes ludicrous drama and end it all with 
a pardonable nod toward theatrical tradition. 

It has been, at times at least, quite a show, but now only the 
name-calling act is left. 

This not at all to say there is not a very real issue involved in 
the squabble, if you can detect it amidst the now petty charges 
and countercharges. 

The two antagonists now doing battle on this campus are really 
remarkable representatives of a similar struggle now being waged 
throughout the western world, but the latter is on a much loftier 
plane. Here on campus we have the student newspaper acting as a 
conservative political bulwark (as much as they might dislike the 
label) to the onslaught of some very recent liberal political thought 
(due to the University's unique autonomy) represented by the 
Dean's office. 

The most curious aspect of the whole situation is that the entire 
issue concerns only one thing - the mind of man. And the contro
versy is- can or cannot man think rationally. 

The End of a Year 

Spring quarter is fast drawing to a close and with it the 
Technolog ends another year of publication. During the previous 
eight months we have tried to bring you a new and more informa
tive magazine. 

The articles, we hope, have been specific in content as well as 
easy to read. We have tried to bring you articles of current interest 
and information. 

Also, the format of the Technolog has been changed by using a 
new title mast, and various types in layout. 

Although the previously mentioned aspects have helped the 
ap12earance of the publication, we feel that the most important 
addition was the presentation of ideas and opinions on this page. 
The views and opinions expressed tended to be more radical than 
anticipated. However, due to the fact that very few letters to the 
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variety of education. It is an opportunity to learn about the prob
lems and techniques involved in the publication of magazines. 
Another worthwhile activity is the Technical Commission. Being 
the official representative of the I.T. student people, the members 
get to know the problems involved in an institution such as ours. 
In addition, there are various programs sponsored by other organi
zations on campus. 

The majority of the education, however; is for yourself. Yes, you 
get the most from extracurricular activities. The leadership char
acteristics obtained, in addition to those of understanding, will be 
useful throughout your life. 

Most companies are looking for that individual who has taken 
part in activities outside his school work; for these are the people 
who will make American industry of tomorrow. 

If you are interested in your future, one sure way of making 
it better is to participate in extra-curricular activities. 

The Daily has taken up the somewhat self-righteous banner of 
th e infallibility of the individual in his decisions concerning his 
life, while the Dean's office, or more specifically, the Office of 
Disciplinary Counseling (ODC), has quite as self-righteously, and 
at times belligerently, said the individual is unable ' 'to analyze 
significant factors relating to (his) misbehavior," or behavior for 
that matter. 

The fact that the individual is , in this context, a student is 
wholly insignificant. The student might not be a first-class citizen, 
but he is certainly an individual. 

In sort of a microcosm manner the Daily has been making an 
admirable defense of the commonly held inalienable rights of all 
men. They have, at various times, pleaded every conceivable 
right known to most Americans, and made a few of their own. 
But at its core it's always been an argument defending the right 
of the individual to think and act with a decent amount of free
dom. Their underlying assumption has always been complete faith 
in the individual to think rationally. It is a respectable stand, one 
in fact that Americans have used from 1776 to the present. 

In opposition the ODC has taken what might be called a liberal 
political stand. Once again in a political microcosm, they say that 
man can't think rationally at all. In fact, he is driven by all sorts of 
drives, motivations, instincts, habits and a mass of non-rational 
appetites. They say, in effect, that man needs help in order to 
think straight. Arbitrary, of course, they are the ones to give 
that help. 

In principle we embrace, for once at least, the position of the 
Daily. Like most Americans, we hold to the widespread and 
persistent belief that man, in general, can, and will, think plenty 
straight enough without help from anyone. 

editor were received, it is felt that most of the I.T. student body 
is strongly, but quietly, conservative. But, one of the most impor
tant attributes which you can obtain, is the ability to express your 
viewpoint concisely and completely. This ability is enhanced by 
reading literature and reaching conclusions based on a non-biased 
attitude. 

If you have read the material presented in tl1is publication, you 
are among those who are interested in their future as well as 
their governments. 

To understand the problems of current word affairs, no matter 
how large or small they seem to be, is an intellectual criteria for 
solving these problems. The challenge we face today is using many 
methods to envelope the globe, and the intellectual and systematic 
approach to its defeat will be the knowledge of people. If we are 
to continue to exist as a nation with our beliefs, we must and 
hopefully will increase our intellectual level of learning and under
standing. 
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Each new year brings increased financial support lor the student 

searching lor a science education. The aiel is new ancl different ancl 

the implications are far-reaching. 

To the I.T. student who is employed to either fully 
or partially support himself during his academic year 

(and this applies to most I.T. students), it may well seem 
that this pattern of self-support is a standard part of 
the American system of higher education and will con
tinue to persist. He may not be aware that in this re
spect a revolution of major proportions is beginning to 
take place. During the past three to five years the change 
has been a gradual one but prospects indicate it will be 
greatly accelerated. Private sources of scholarship have 
been increasing, but primarily it is the increased· level 
of support by the federal government that will modify 
the existing pattern. The expanding program is taking 
place both at the undergraduate and the graduate levels. 

graduate scholarships 

At the graduate level there are available many types 
of fellowships to supplement the teaching assistant and 
research assistant opportunities which have been avail
able for many years. This expanded support is of par
ticular interest to students in science and engineering 
because it is becoming more and more true that the 
professional degree in these areas is one at the graduate 
level. 

The federal agencies involved in the award of fellow
ships include the National Science Foundation, which 
has for almost a decade been offering fellowships in the 
basic sciences and engineering; the National Institutes 
of Health, which has been awarding fellowships pri
marily in the areas of medical sciences and public 
health; and the U. S. Office of Education, which during 
the past three years has been offering fellowships in 
many areas of study through the provisions of the Na
tional Defense Education Act. For students in science 
and engineering it is primarily the National Science 
Foundation and National Defense Education Act fellow
ships that are of interest. Both programs are of compara
ble size. For the year 1961-1962, there will be about 
3,000 NSF fellowships and 4,000 NDEA fellowships. In 
I.T., most departments have one or more NSF fellow
ships; the Departments of Electrical Engineering, Chem
ical Engineering, and Mathematics each have several 
NDEA fellows. 

undergraduate support programs 

At the undergraduate level many students in I.T, have, 
in effect, received federal support towards their educa
tion by being used as technical assistants in one of the 
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many research programs in which the several depart
ments are engaged. This close relationship between the 
undergraduate program and the research activities of 
the departments has a genuine educational motivation 
and provides students at the University of Minnesota 
with unusual opportunities for individual study and 
progress. In I.T., some 300 to 400 students are involved 
each year in independent activity such as this. In addi
tion to these opportunities, several departments in I.T. 
have received special grants from the NSF for under
graduate research participation programs which provide 
direct support to the students for participating in re
search activity as undergraduates. 

Another source of funds, based on federal support, 
that has been available to undergraduate students is the 
loan program provided for in the National Defense Ed
ucation Act. At the University of Minnesota this program 
is handled by the Office of Loans and Scholarships. This 
office also manages the several loans and scholarships 
programs which are available from private sources. 

a new program 

The program of federal support for undergraduate 
education will likely receive a sizeable increase during 
the present year. On February 21, 1961, President Ken
nedy outlined a proposal for consideration by Congress. 
At the time of this writing, legislative action is under 
consideration. By the time this issue of Technolog ap
pears, it may well have been enacted into a law which 
provides expanded support for higher education. 

There are many provisions in President Kennedy's 
proposal. Undoubtedly the one of primary interest to 
I.T. undergraduates is tl1e large-scale scholarship pro
gram which it proposes. Approximately 200,000 four
year scholarships will become available over a period 
of time; they will build up to the final number at the 
rate of about 50,000 per year. If these scholarships are 
prorated on the basis of population, the number avail
able to Minnesota students would be about 1,000 per 
year and would build up to a final number of over 
4,000 scholarships. Students would be free not only to 
select their college but also their major area of study. 

The total budget for operating this program during 
the first five years would be about one billion dollars. 
By comparison, the total amount of money currently 
being spent for all education at all levels is about 27 
billion dollars per year. This program provides support 
opportunities for able and needy students at a level not 

(Continued on page 18) 
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Photos by Lanny Berke and Jim W amer 

As E-Day fast approaches, 
the Engineers eye is turned 
towards the lovely girls 
vying for Queen Colleen. 
The five lucky finalists are 
Mary Watson, Shari Nel
son, Sandy Scott, Barbara 
Vierling and Julie Argue, 
reading from the left. 



This year's open house has devi
ated from past E-Days, as most 
of this year's exhibits were in the 
Architecture Court. Moreover , 
the open house was attended by 
about seven hundred high school 
students. Also, they were shown 
throughout the various Engi
neering buildings. 

The custodians of the treasured Blarney Stone are seen 
guarding their rock after the Navy hellicopter brought it 
from its hiding place. These traditional guards are the 
honored members of Plumb Bob. Shown are Al Holm, 
Ron Nelson, Earle Kyle, George Gamota, Al Greenberg, 
Tom Clark, and Jim Sutherland. 

~iECHAt41CAL 

The Engineer's symbol of fun and frolic is 
St. Pat himself. This year's jovial character 
is Gary Lamont shown smoking his pipe 
and watching the moving scenery. But wait, 
where is the Beer Mug? 



Getting back to the festivities of 
E-Day, we observe St. Pat con
gratulating the newly crowned 
Queen Colleen for 1961, Julie 
Argue. After the royal party had 
finished with the honors, St. Pat 
knighted the graduating engi
neers, at least those who thought 
they were going to graduate. 

Being the second annual E-Day 
convocation, the E-Day staff 
looked for a speaker of high cali
ber and prestige. With these 
criteria they succeeded in ob
taining Dr. James Van Allan, 
noted space physicist from down 
state. His topic of "Physics of 
Space" brought an audience of 
over 3000, the largest convoca
tion attendance for a number o! 
years. 

Although AI Standish didn't win the pie eating con
test, he came in a mouthful second. What's for sup
per, AI? 

MINNESOTA TECHNOLOG 



Two husky engineers are 
seen creeping up on the 
poor innocent pig during 
the greased pig race at the 
picnic. 

Hey, you missed it. Yes, 
it's the egg throwing con
test. If you look close you 
see one of the Queen con
testants, Mary Watson, 
about to get her hands wet. 

,.~-~~,.,., -·-
Meanwhile back at campus, open house is still in 
session. He;e, a graduate engineer is explaining to two 
lovely ladies the experimental apparatus. -.. ~ -!' 
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So ends E-Day, 1961, with the Brawl 
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Queen Colleen, Julie Argue, gracefully centers the 
Shamrock at the Engineers Day Brawl at the Calhoun 
Beach Hotel. 
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E;..DA Y'S 

UNSUNG HEROES 

GENERAL CHAIRMEN 
Ralph Hager 

BUSINESS MANAGERS 
Herman Gollwitzer 

ASSISTANT BUS. MGR. 
William Gollwitzer 

BLACK BOOK AND BRAWL 

"Larry Finger 
Wayne Ebert 

BLARNEY CASTLE 

"Gary Lamont 
"Phil Ratte 
Linda Osgood 
Bob Buchmeier 
Pete Keller 
Don Schaefer 

BUTTONS AND TICKETS 

"Dick Hedger 
"Jim Rosen 

CONVOCATION 

"Stan Brodsky 
0 Stan Ecklund 

HIGH SCHOOL VISITATION 

"Jim Sutherland 
Bill Harris 
Jerry Sunde 

KNIGHTING 

"John Ramberg 
Alan Greenberg 
Alan Holm 
Melvin Beers 
Tom Hagenstad 

"chairmen 

Jim Loken 

OPEN HOUSE 

"Carl Veith 

PARADE 

PICNIC 

"Jerry Hagen 

POSTERS 

"Larry Feldsein 

PUBLICITY 

"Dan Lieberman 

QUEENS 

"Jim Hart 
Rod Sookup 
Ron Lazarus 

TO lJRNAMENTS 

"Gene Katz 
"Tom Wexler 

'" r 

15 



"'"'"'' At its recent meeting on April 11, 

·'~ .. o·.'\ 1961, the A.LP. elected fom of the club 
; · members to serve as the A.LP. officers 

/ . \ for the 1961-62 school year. The new 
o o officers are as follows: 

'•ro., 0 u;'\t0 , 

President-Roger Johnson, LT. junior; 
Vice President-Jay Christiansen, LT. junior; Secretary 
-Lynn Remly, LT. freshman, and Treasurer-Judy Kre
kelberg, LT. sophomore. Our club boasts complete 
equality of opportunity for both males and females. 

The newly elected officers hope to have a schedule of 
more meetings and speakers next year to attract increased 
interest from physics and engineering students in the 
current theoretical and experimental work being done 
by professors in the physics department, who are usual
ly the speakers at the A.LP. meetings. 

At its April 11th meeting, the club had its advisor, 
Dr. Zimmerman, as the speaker for the evening. He pre
sented a topic of great interest to himself, and one which 
has niany problems yet to be resolved. The title of Dr. 
Zimmerman's talk was "The Flow of Liquid Helium." 
I am sure that I speak for all members of the A.LP. 
when I say that we are indeed grateful for having had 
Dr. Zimmerman as our advisor for this year. 

Animals abound at the KHK house. 
Our present mascot is a Vulpes fulva 
(for the illiterate, a red fox). A seven
toed white cat was a previous specimen 
until we let him "out" and he disap
peared. Rumors have it that a medical 

sorority have acquired him. 
At a recent Open House, Bob Wingrove, of Medtronics 

Incorporated fame, showed various equipment used in 
the treating and surgery of heart patients. Among the 
devices were a pacemaker (refer to March 6th issue of 
Post Magazine) and a defibrillator. 

During spring quarter, our attention is focused on the 
activities of E-Day. The general chairmen of all E-Day 
events this year are from KHK. They are Ralph Hager 
and Jim Loken. The goal of all technical fraternities is 
the all-participation trophy, and we would surely love 
to "bring home the bacon." Co-operation, teamwork, 
and a good time are anticipated. 

Our pledge class this quarter consists of Dick Pedersen 
and Gordy Christensen. They will become actives before 
our summer break. 

Alpha Rho Chi has three new junior 
• f-I>\ members initiated winter quarter. They 
• ••• ~ are Tom Murray, Bob Possehl and Jim 

• Weiss. It seems that initiation was hard
er on the actives than the pledges this 
quarter with Stan Pinska taking the lead 

in damages incurred. It is rumored that the bullet en
tered behind his right ear, exiting just below the right 
eye. 

The · spring formal date has been set as May 20, the 
location is still in arbitration. 

Plans to sponsor the ART FAIR IN THE FIELDS are 
running smoothly as the only current activity of this 
bunch of budding architects. Everyone agrees that a 
little favorable publicity will be good for a change. 
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edited by RICHARD PEDERSEN, E.E., '62 

Sigma Alpha Sigma is starting off 
spring quarter with boundless enthusi
asm. Directing the frenzy are SAS' s new 
officers for 1961-1962: 

Joel Katz- President 
Ron Lazarus- Vice President 

Dean Blehert- Recording Secretary 
Bob Buchwald- Corresponding Secretary 
Jay Traub- Treasurer 
Gene Katz- Parliamentorian/Sgt. at Arms 
Eileen Grossman, SLA sophomore, has been chosen 

Sigma Alpha Sigma's new Queen. She will be honored at 
the Spring Dinner-Dance May 13 at the White Pine Inn, 
Bayport. Eileen will represent the fraternity as a candi
date for Queen Colleen at the 1961 E-Day. 

SAS will release most of its enthusiasm this E-Day, 
the second year the fraternity has participated. Ron 
Lazarus is SAS's E-Day Coordinator. Gene Katz, Stan 
Brodsky, and Dan Lieberman are E-Day committee 
chairmen. 

The fraternity has not let down on grades (yet). The 
grade average for winter quarter was near 3.0, which 
places SAS near the top of all campus organizations. 

Shel King has been elected president of the Hillel 
Foundation. Stan Brodsky won a National Science Foun
dation Cooperative Fellowship in Physics. Eugene Pay
mar received an Honorable Mention in the NSF com
petition. 

A short vacation, then back to the 
old grind, and the past month has been 
one of the most eventful yet for Theta 
Tau. 

The election of new officers (March 
6, '61) followed by an applause for those 

who have humbly served, cast on the chapter a new 
light. (With teamlike cooperation, the newly elected offi
cers (Regent: Lawrence F. Feldsien; V. Regent: Charles 
E . Gorgon; Treasurer: Millard M. Garrison; Scribe: 
Charles A. Harris) and actives got together for a Theta 
Tau sponsored Sailboat show. The occasion was high-

M INNESOTA TECHNOLOG 



lighted with a lecture on "Power From the Wind" by 
Charles Gorgon. 

Simultaneously, on this 5th day of April, Health and 
Fun week was in full swing, and on the following Sun
day Theta Tau initiated Ralph Tyler as an active. 

Last but not least is our PL&D (Professional Leader
ship & Development) program for which credit goes to 
the chairman, Philip Schasker. The Fraternity will pre
sent a speaker every Monday in conjunction with the 
usual Smoker. It might be interesting to note that the first 
of the series of talks was an exceedingly illuminating and 
enlightening lecture on "Road Blocks to Faith" by 
Charles E. Hummel. 

The past month has been a busy one 
for Alpha Chi Sigma (AXE) members. 
The fraternity has just initiated Bruce 
Clark, Ron Fitzgerald, and Duane Ha-

~ karin into active membership. Now the 
group is engaged in rushing activities 

for spring quarter. 

With the big Grad-Undergrad football game coming 
up soon, both camps are holding secret practices, work
ing up spectacular plays to dazzle the opposition. The 
game will be a good one with the spirited undergrads 
defending · their title against a well trained and experi
enced grad team. The last clash between these gridiron 
giants ended when Tim Jensen, playing for the grads, 
lateralled to Denney Draper for an undergrad touch
down. 

The highschool chemistry lecture series which AXE 
has been sponsoring on Saturday mornings, closed April 
22 with a tour of Archer-Daniels-Midland Research 
Laboratory. AXE would like to thank ADM for their 
cooperation in providing publicity for the series and 
allow the group to tour. 

During the month of April the AXE house was busy 
preparing plans for E-Day. This year the fraternity went 
"all-par." Besides an exhibit of their own, AXE helped 
both the Chemistry and Chemical Engineering Depart
ments with their programs. 
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On Wednesday, April 19, the student 
chapter of the AilE held its first spring 
quarter meeting. The program consisted 
of a panel discussion on the topic 'What 
Does Industry Expect of Industrial En- ' 
gineers" given by three recent graduates 

of the IE department. They were Ken Hallberg, a 1960 
graduate now with the 3M Company; Bob Meyer, now 
employed by Univac; and Ted Rees who works in quali
ty control in Honeywell's downtown plant. After their 
brief introductory remarks outlining the responsibilities 
and duties of industrial engineers to their employers, 
the panel answered questions asked by the audience. 

Most of these questions concerned the qualities a com
pany looks for in a new engineer, the scope and depth 
of company training programs, and the value of extra
curricular activities, especially professional affiliations, to 
the engineer in industry. Many questions about the minor 
details of engineering were capably answered by the 
panel. 

E-Day, May 5 this year, was perhaps, the most im
portant day to LT. professional societies. In trying to 
help make E-Day as successful as possible, the AilE 
under the direction of Jerry Katz and Douglas Norman 
arranged for many displays concerning industrial en
gineering. Thelinear programming exhibit in the Archi
tecture court was popular and informative. 

In ME 180 the AilE had a series of displays and ex
hibits. An exhibit illustrating probability was confusing 
to most people who tried it. This exhibit consisted of 
four baskets of electrical components which were to be 
arranged in series. Each basket contained one-half good 
parts and one-half defective components so the proba
bility of selecting a good component from each basket 
was 1/ 2. Observers were asked to estimate the probabil
ity of assembling four good components in series. Most 
guessed a probability of 1/ 2. The correct probability 
is 1/ 16. 

Another display was a time study exhibit where each 
participant was asked to insert pegs in a peg board. 
Anyone who could do this in less than the specified time 
was proclaimed an "IE methods champ." 

Another series of displays featured IE in the foundry: 
from the purchasing of raw materials, to the scheduling 
of production, and to the pouring of the steel. Also dis
played were a plant layout of the Oldsmobile assembly 
in Lansing, Michigan, an exhibit on industrial safety, 
and an exhibit on quality control as a tooi of the IE. 

There were also demonstrations in the machine shop. 
The exhibits and demonstrations sponsored by the AilE 
and the IE department informed, as well as entertained, 
a record number of people. 

At the meeting on May 12 there will be a guest speak
er and chapter elections. The speaker has not yet been 
selected. On Sunday, May 28~ SAM and the AilE will 
have a joint picnic with the IE faculty. 

The officers of the AilE would like to thank Mr. Stan 
Nyquist, the AilE faculty adviser, for his help and coun
sel during the year. We would also like to thank the 
members who helped make the meetings during this year 
and the E-Day activities successful. 

The officers extend a cordial invitation to all IE stu
dents to visit the club rooms in ME 180 and to attend 
the AilE meetings next year. 
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FINANCING SCIENCE EDUCATION • • • 

(Continued from page 9) 

dreamed of a decade ago. Also, the magnitude of this 
program is so large that it can become a major factor 
in determining the direction of higher education in the 
next decade. If, for example, particular choices were to 
be made, either with regard to areas of study to be 
emphasized, or with regard to methods 'of selection of 
scholarship winners, large-scale consequences would en
sue in the American system of higher education. 

a rapid growth 

The growth in the level of federal support for scientific 
research and science education during the past decade 
has been startling indeed. It overshadows completely the 
relatively minor developments that occurred in the cen
tury that elapsed between the Land Grant Act of 1862 
and the National Defense Education Act of 1958. This 
rate of growth can best be exemplified by the growth 
of the NSF program in the past ten years. 

The NSF Foundation was established in 1950 and 
received a total budget of about one quarter of a mil
lion dollars for the fiscal year 1951. For fiscal year 1952 
(the first complete year of operation) the budget was 
3lh million dollars. The budget for fiscal year 1962 will 
likely be 275 million dollars. This is a 100-fold increase 
in a period of ten years and constitutes an historical 
development in higher education and scientific research 
which is unparalleled in our history. During the ten 
year period of its operation, the support of research 
by NSF has increased about 170 times; the fellowship 
support has increased by a factor of 12; the support for 
science education has increased by a factor of approxi
mately 10,000, namely, from $7,000 to 68 million dol
lars. Wise direction not only by the NSF staff, but by 
many of the scientists serving on advisory committees, 
has enabled this program to have a highly effective and 
beneficial effect on science research and science educa
tion, not only at the University level, but also at the 
secondary school level. 

Until1958, NSF was the major federal agency involved 
in science education. In that year, ho-wever, the U. S. 
Office of Education, which prior to that time had served 
primarily an administrative function, became a develop
mental agency on the basis of the funds provided by the 
NDEA. In the three years since then the U. S. Office of 
Education has spent approximately 460 million dollars 
for general educational activities, in addition to those 
spent in the gathering of statistical information. Agen
cies which provide research support at the universities 
include the Atomic Energy Commission, the National 
Institutes of Health and the several agencies in the De
partment of Defense. The federal government currently 
spends approximately three billion dollars annually for 
research and development. Much of the support for basic 
research to the universities comes from these federal 
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agencies. It is in connection with these programs that 
many I.T. students find a means of support while going 
to college. 

some problems 

The over-all effect of federal support for higher edu
cation has been enormously beneficial. Also, some major 
changes in higher education have already developed. 
Though some major problems have arisen, these have 
in general been resolved by the careful analysis pro
vided not only within the federal agencies, but particu
larly by the boards and advisory committees serving the 
agencies. 

In the early NSF fellowship program, the complete 
freedom of choice on the part of prospective fellowship 
holders to select any university for graduate study led 
to an imbalance in the distribution of graduate students 
among the several universities. Institutions which already 
enjoyed the best reputation attracted a disproportionate 
number of graduate students to their campuses. In re'
cent years NSF has established the NSF cooperative 
fellowships which are awarded by universities rather 
than on a national basis. The NDEA fellowships have 
been awarded on the same basis. These two programs 
have restored a measure of balance in science-related 
graduate programs. 

The large-scale support which federal agencies can 
provide for research activity makes it possible to regu
late in a significant way the direction of scientific and 
developmental research. As an example, a federal agency 
provided funds for nuclear training reactors (as distinct 
from research reactors). The availability of these funds 
led some institutions to develop nuclear reactor pro
grams which, in the opinion of some scientists and en
gineers, are beyond the present-day needs of nuclear 
technology. 

Large-scale federal support has introduced a large 
measure of dependence by universities upon federal 
funds. In particular, some private universities, which in 
the past depended primarily on private sources for much 
of their support, now lean very heavily on the federal 
government. In some instances, the sudden removal of 
all federal support would seriously hamper a large pro
portion of the science-related programs at these univer
sities. The strength of the state universities will continue 
to lie in a broad base of support, with the state govern
ment continuing to supply a major share. Only with 
such a diversified base can a growing program of high 
quality education be maintained. 

In a very few years many students will be graduated 
from I.T. who themselves will have been recipients of 
federal support programs for a major part of the costs 
of their university education. This will undoubtedly 
affect their attitudes towards the type of support needed 
to maintain the university program. The need for a bal
anced and informed point of view will therefore be 
greater than ever before, in order that our program in 
science and engineering can maintain a well-balanced 
growth. 
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THIS YOUNG ENGINEER 
IS ON THE ROAD TO MANAGEMENT 

Dick Cotton knew he wanted to take the 
engineering route into management long before 
he joined New Jersey Bell Telephone Company. 
In fact it was his goal when he was working for 
his engineering degree at Rutgers. 

When he graduated, he had his lines out to 
eleven other companies. He came to New Jersey 
Bell because: "I didn't feel I was just a number 
to these people. There was no doubt in my mind 
that this job would be the best for the long pull." 

His first assignment was a tough one. A com
plex of major telephone cables lay in the path of 
the approach to the new traffic level of the George 
Washington Bridge on the Hudson. Dick's job 
was to find the most practical and economical 
way to reroute these cables, and at the same time 
to provide for future telephone growth in the 
area around the bridge approach. 

Dick ironed that one out and got a crack at 
another tough job. 

Next stop: New Jersey Bell Headquarters 
Engineering Staff, Special Studies Group. Here 
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"Our number one aim is to have in all 
management jobs the most vital, intelli
gent, positive and imaginative men we 
can possibly find." 

FREDEIIICK R. KAPPEL, President 

A merican Telephon e & Telegraph Co. 

Dick was a member of a four-man team whose 
job was to find ways to eliminate some of the 
routine work of field engineers to give them 
"more time to think." Dick also helped plan 
and control a $100,000,000 annual telephone con
struction budget. 

Presently, Dick is responsible for telephone 
equipment engineering projects in the Camden, 
New Jersey, area. 

How does Dick look at it? "This is a growing 
business. I work ~ with this grow.th every day. 
And growth means more room at the top. Of 
course, I don't figure I'll get there overnight
but on my jobs so far I've had a chance to take 
a good look at how this business is run. And I 
think the sky's t)le limit for a man who really 
wants to work for it." 

If you're a guy who can tackle a tough job and 
deliver the goods-then you're the kind of man who 
should find out more about the Bell Companies. 
Visit your Placement Office for literature and addi
tional information. 

BELL TELEPHONE COMPANIES 
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WHJl7'S .NEW • • • 

80 Times Faster Than Sound 

Head-on collision of two shock waves traveling 80 
times faster than sound has been achieved in a hydro
magnetic tube made of glass. 

Boeing Airplane Company scientists developed this 
unusual use for glass piping in a study of high tempera
ture gases. 

The glass tube, manufactured by Corning Glass Works, 
is 12 feet long and 6 inches in diameter. Boeing scientists 
believe it is the largest tube ever used in an experiment 
of this kind. 

Because the tube is transparent, still photographs can 
be taken of the colliding shock waves. At impact, the 
Pyrex piping is brightly illuminated. 

The naked eye catches only a brief Hash, but the 
camera with shutter left open in a darkened room records 
the collision. The Hash is accompanied by a loud report 
similar to an exploding firecracker. 

Boeing explained that studies growing out of the shock 
tube program could have important results in the devel
opment of effective ion and plasma-propulsion systems. 
The tube is expected to be useful in measuring tempera
tures of gases up to several million degrees. It also will 

be used in the study of microwave emission and energy 
loss through radiation. 

The shock waves are driven through the glass piping 
by a surge of electrical power equal to the output of 
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four Grand Coulee Dams. The electrical energy used 
to create the waves is stored in two 20-capacitor banks 
rated at 20,000 volts with a combined peak power of 
between 2,500,000 and 5,000,000 kilowatts. 

Once triggered, the shocks last only a few micro
seconds, but create a gas temperature within the tube 
of approximately one million degrees. 

The thermal as well as the magnetic energy in the 
electrical discharge creates shock waves which initially 
race along at 300 times the speed of sound. After travel
ing about 60 inches toward the center of the tube, how
ever, both shock waves are "slowed" to about 80 times 
the speed of sound - still more than two dozen times 
the speed of a rifle bullet. 

Through the glass, the velocity of the shock waves 
and spectra of radiation from the gas are recorded with 
a high-speed rotating mirror camera. Boeing also is 
using a new vacuum ultraviolet grating spectrograph- a 
device for separating light into its components- to evalu
ate the data. 

20,000 Hour Bearing 

A revolutionary new family of bearings, which com
bine the design advantages of sleeve and ball bearings, 
has entered production by the Tann Bearings Company 
of Detroit. 

The "Hyfilm" bearing is a line of packaged, off-the
shelf bearings, interchangeable with ball bearings in 
bore and shaft requirements. 

Unique features of the new bearing include a base 
life of 20,000 hours, a lifetime recirculatory oiling sys
tem, and a hydrodynamic oil film between inner race 
and bushing which supports the weight of the shaft. 
There is no metal-to-metal contact at any point. 

The "Hyfilm" bearing is virtually vibration-free and 
noise-free, is resistant to humid and gritty atmospheres, 
and does ·not leak oil. Recommended operating temper
atures range from -25° to 200°F. 

Prices will be comparable to medium grades of ball 
bearings, with bores from eight to 40 millimeters. Lim
ited quantities are now available for research and devel
opment. The new bearings may be used in virtually any 
applications now employing ball bearings, with at least 
equal performance and longer life. 
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Super-Graphites 

In a revolutionary hot-working process more akin to 
metallurgical than ceramic technology, a recrystallized 
graphite is produced with approximately two to three 
times the high-temperature strength of conventional 
graphites. This unique structural material has usable 
strength at temperatures as high as 5500 degrees F. It 
is the crystal alignment and internal grain structure of 
the recrystallized graphite that provide both required 
high strength and an exceptionally low creep rate. The 
polycrystalline nature of this material retains the advan
tages of machinability and thermal shock resistance, 
while attaining strengths and densities comparable to 
pyrolytic graphite. 

In rocket motor tests conducted by various laboratories 
engaged in military work, conditions of pressure, tem
perature, velocity, and chemical composition of rocket 
exhaust gases- all of which affect the rate at which the 
nozzle insert erodes- were varied. Nozzle inserts made 
of recrystallized graphite proved to be as good as, and 
in some instances substantially better than, other well
known high-temperature materials such as tungsten and 
pyrolytic graphite. Results thus far have been so out
standing that the exact details of the process by which 
recrystallized graphite is produced have been classified 
by the Air Force, and all production has been earmarked 
for the military for the immediate future. 

Graphite's uniquely versatile combination of proper
ties has long kept it in the forefront among high-tem
perature materials. This new break-through is a signifi
cant forward step in advanced materials technology, 
and provides a fresh, new approach to the solution of 
astronautical materials problems we have been working 
on for years. 

The recrystallizing process achieves a more uniform 
and compact graphite structure. By close control of the 
process, grain orientation can be varied to produce a 
range of super-graphites, each grade having its own 
peculiar set of properties suited to a particular high
temperature application. One variation of recrystallized 
graphite, for example, has the unusual characteristic of 
exhibiting different strength-versus-density curves for 
measurements made in different directions with respect 
to grain. Strength with the grain shows the expected 
increase as density increases, whereas strength against 
the grain decreases. By selecting the proper point on 
the curve, a recrystallized graphite can be produced 
with the properties desired. 

The ability to vary and control the properties of 
super-graphite in any or all three directions holds great 
promise of improving high-temperature performance over 
that of any other type of graphite in many military and 
industrial applications. 
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Variable Linear Reactor 

A Variable Linear Reactor that provides flexibility for 
use with a wide range of voltage and amperage has been 
introduced by Sylvania Electric Products, Inc. The reac
tor can be used as a source of varied known reactance in 
alternating current circuits. 

The new reactor features a variable impedance over 
a range of 10 ohms to 5,120 ohms, at a maximum voltage 
of 90 volts and a maximum current of 2.5 amps per coil. 
This reactor uses eight coils and the maximum voltage 
and current applies to any combination of coils. With 
eight coils in use, the reactor has a rating of 90 volts/ 20 
amps, or 720 volts/ 2.5 amps. The maximum volt ampere 
rating is 7500 VA. 

The reactor's flexibility is provided by an adjustable 
core that is stable insofar as that when the voltage is 
increased the inductance increases in a linear manner. 
Saturation and wave distortion are not present in this 
reactor. 

The Variable Linear Reactor measures approximately 
6 inches by 5lh inches by 27 inches. It weighs 35 pounds 
and has a case of metallic screen. 

Ultrasonic Delay Lines 

Continuously variable time delay has been achieved 
by Corning Glass Works with photoelastic ultrasonic 
delay lines. . 

Capabilities of the newly-developed devices also in
clude multiple tapping without loss of signal, and addi
tion and multiplication of two or more signals. 

Delays up to 160 microseconds at frequencies up to 
30 megacycles have been achieved, with the input signal 
reproduced cycle-for-cycle at the output photomultiplier. 

Ultrasonic delay lines are used in target detection 
radar systems. An additional, potential use of photo
elastic lines is in computers. The possibility of using the 
photoelastic effect for detecting an acoustic signal was 
noted in 1948. Recent development of efficient electro
mechanical transducers made the devices practical. 

A new probe-type device is now available for measur
ing the force between electrodes of spot and projection 
type welders. The unit will measure electrode force in 
two ranges: 0-1,000 lbs.; 0-2,500 lbs. A small pressure 
transducer is contained in the probe. This is connected 
to an indicating instrument, supplied with calibration 
resistors for setting full scale calibration. 

Completely portable, the measuring system is said to 
eliminate the errors commonly encountered in estimating 
welding pressures through the reading of gages on air 
or hydraulic supply lines. The ratio can vary consider
ably because of worn or dirty ram slides or worn 
electrodes. 
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We don't believe in cogs. We 
believe in individual people
particularly when it comes to 
mechanical engineers. We don't 
assign them to drawing boards. 
We assign them to projects: in 
machine design, in assisting 
customers on proper fastening 
design, in sales engineering, 
or all three, if they prefer. If 
you don't like the idea of being 
a cog, then write to us before 
you graduate. Liberal benefits, 
as you would expect from a 115 
year old company that's the 
leader in its field. 

RUSSELL BURDSALL & WARD 
BOLT AND NUT COMPANY 

Port Chester, N.Y. 

I had twelve bottles of whiskey in 
my cellar, and my wife told me to 
empty the contents of each and every 
one down the drain. So, I said I 
would and proceeded with the un
pleasant task. 

I withdrew the cork from the first 
bottle and poured the contents down 
the sink, with the exception of one 
glass, which I drank. I extracted the 
cork from the second bottle and did 
likewise with the exception of one 
glass, which I drank. I, then withdrew 
the cork from the third bottle and 
poured the whiskey down the sink, 
with the exception of one glass, which 
I drank. I pulled the cork from the 
fourth sink and poured the bottle 
down the glass, which I drank. 

I pulled the bottle from the cork 
of the next and drank one sink out of 
it, and threw the rest down the glass. 
I pulled the sink out of the next glass 
and poured the cork from the bottle. 

· Then I corked the sink with the glass, 
bottled the drink and drank the pour. 

When I had everything emptied I 
steadied the house with one hand, 
counted the bottles, corks~ glasses and 
sinks with the other, which were 
twenty-nine, and as the house came 
by, I counted them again, and finally 
had all the houses and bottles and 
corks and glasses and sinks counted 
except one house and one bottle 
which I drank. 

"Your new dress looks lovely on 
you." 

"Well natch! I was just made for 
this dress." 

"Why didn't you hold out for a 
mink coat?" 

Three ways to break up a dinner 
conversation: 1. Ask the lady on your 
right if she is married. If she says 
yes, ask her if she has any children. 
If she says no, ask her how she does it. 
2. Ask the lady on your left if she is 
married. If she says no, ask her if she 
has any children. 3. Lean across the 
table and ask the lady facing you if 
she has any children. If she says yes, 
ask her if she is married. 

Some females think that low-cut 
evening gowns are indecent. Others 
are stacked. 

ME: "Gosh, but I'd like to make 
your dreams come true." 

Coed: 'Til slap your face if you 
try it." 

The Georgia farmer passed away 
and the preacher came to his wife 
to get some information about the 
poor man to use in his eulogy at the 
funeral. -

"Is he a Mason, an Elk, a Woods
man? Did he belong to the Chamber 
of Commerce or the Ku Klux Klan?" 

The bereaved wife asked, "What's 
the Ku Klux Klan?" 

The preacher explained, "Well, I 
guess you might say that's the devil 
under the sheet." 

With a timid smile, she said, "THAT 
he was!" 

The doctor came out of the room 
and spoke to the anxious wife. 

"Frankly," he said, "I don't like 
the way your husband looks at all." 

"Well," replied the wife, "neither 
do I, but he's nice to the kids." 

A housewife complained to her hus
band, "Just look at me! My clothes 
are so shabby that if anyone came to 
the door they'd think I was the cook." 

"Not if they stayed for dinner," he 
retorted. 

Senior: "Gee, but I'm thirsty." 
Pledge: "Wait a minute, I'll give 

you some water." 
Senior: "I said I'm thirsty, not dir-

ty." 

Is that the English department of 
the college over there? 

Yes, that is our chamber of commas. 

Colonel: "Your wife came to town. I 
gave you a 24-hour pass to see your 
wife, and you come back 24 hours late. 
How come?'' 

Soldier: "Well sir, when I got to the 
hotel my wife was taking a bath." 

Colonel: "Did that take you two 
days?" 

Soldier: "No, sir, but it took almost 
that long for my uniform to dry." 

• 
Co-ed: "Where did you learn to kiss 

like that?" 
CE: "Siphoning gas." 

Wife to husband: "You swore ter
ribly at me last night in your sleep." 

Husband: 'Who was asleep?" 

Helen: "Has your boy friend's Eng
lish improved any?" 

Mary: "No, he still ends every sen
tence with a proposition." 
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Bringing space down to earth ... this 
laboratory space capsule is designed to measure 
man's physiological and psychological limit& and 
test life support systems under simulated space 
flight conditions. Now scientists will be able to 
study, simultaneously, the space flight stresses of 
high altitude, acceleration, heat and isolation. 

Developed and being built by Garrett's AiRe
search divisions for the U.S. Air Force's Wright 
Air Development Division, this ground test space 
capsule is an example of Garrett's research leader
ship in life support and secondary power systems 
for space vehicles for long duration flight at zero 
gravity. Development of these life support systems 
utilizing cryogenic gases and efficient turbine 

OUT OF THE LABORATORY 

drive secondary power systems using solar or 
nuclear energy are opening up vast new worlds 
of exploration and career achievement for engi
neers in the space age. 

A world leader in the development and manu
facture of major ·systems and components for 
aircraft and missiles as well as advanced flight 
vehicles, The Garrett Corporation provides an 
orientation program lasting a period of months 
for the newly graduated engineer, working on 
assignments with experienced engineers in labora
tory, preliminary design and development projects. 

Should you be interested in a career with The 
Garrett Corporation, write to Mr. G. D. Bradley 
in Los Angeles. 

'W'HE CORPORA'W'ION 

tliResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

OTHER DIVISIONS AND SUBSIDIARIES : AIRSUP,.~YaA£RO ENGINEERING • A/RESEARCH AVIATION SERVICE • GARRETT SUPPL.Y • AIR CRUISERS 

A/RESEARCH INDUSTRIAL.• GARR~TT MANUFACTURING LIMITED• MARWED£L.• GARRETT INT£RNATIONAL. S . A . • GARRETT (JAPAN) LIMITED 
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SPLINTERS 
frDm the LDg 

Said the Leaning Tower of Piza to 
the clock atop Westminster Abbey 
on a warm moonlit summer evening: 

"Listen, baby, if you've got the 
time, I've got the inclination." 

0 0 0 

Then there's the sweet young thing 
who bought herself a bicycle so she 
could peddle it out in the country. 

0 0 0 

Doc: "Tell me, why do you have so 
many boy friends?" 

She: "I give up." 
0 0 0 

In a water safety class the instructor 
was quizzing her students on common 
sense in lifesaving techniques. 

"What article of clothing," inquired 
the teacher, "would you remove last if 
you fell in the water with all your 
clothes on?" 

One little freshman raised her hand. 
"The blouse," she said. "Air gets 

under it and acts like a buoy." 
0 0 0 

Freshman: "Why do the janitors 
here wear uniforms?" 

Senior: "So that we are able to tell 
them from the faculty." 

0 0 0 

The doctor had just finished his 
examination and said to the young 
woman, "Mrs. Jones, there's nothing 
wrong with you and, in addition, I 
have some wonderful news." 

"Doctor," the woman said, 'Tm 
Miss Jones, not Mrs." 

"On second thought, Miss Jones, I 
have some bad news for you." 

0 0 0 

Dean of Students: "I have a report 
here that says coke, soda, and whiskey 
were found in your room. What do 
you make of that." 

Student: "Highballs, sir." 

Curious old lady: "I see you've lost 
your legs, haven't you?" 

Cripple: "Well, damned if I 
haven't." 

Know what becomes of doughnut 
holes after the doughnuts are eaten? 

IBM makes a fortune cutting them 
up in little pieces and pasting them · 
on cards. 
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An IE and his girl friend were driv
ing in the country one morning. 

"Soine morning!" he remarked en-
thusiastically. 

"Yes, it is," she replied. 
"Some meadow." 
"Yes, it is." 
Seeing sparkling drops of water 

covering the grass, he commented: 
"Some dew!" 
"I don't." 

The lady was stepping from the 
shower and was about to reach for a 
towel when she caught sight of a 
window washer taking in all of her 
charms. She was too stunned to move, 
just staring at the man. 

"Watcha lookin' at lady," he finally 
asked. "Ain' cha never seen a window 
washer before?" 

At the Rose Bowl, when Minnesota 
was playing Washington, the game 
was hard fought and a number of 
penalties were called on Minnesota. 
Sitting directly back of us ~ere four 
coeds, who did not take kindly to 
these Minnesota setbacks. After one 
15-yard penalty, a coed demanded, 
"What's it for this time?" 

"Illegal use of hands," I told her. 
"Wouldn't you know it?" she cried. 

"That's Minnesota for you everytime!" 

What happened to Helena Ruben
stein? 

Max Factor. 

Rascal: "Do you know what virgins 
dream about?" 

Blonde: "No, what?'' 
Rascal: "I suspected as much." 

A group of NROTC midshipmen 
were gathered dismally by the rail 
after their first day at sea. An old salt 
joined them and inquired sarcastical
ly, "What's the matter, Jones, got a 
weak stomach?" 

"Hell, no," gasped Jones, 'Tm 
throwing it as far as the others." 

The man who invented the keyhole 
probably had only one eye. 

Ever notice how some people have 
no respect for age unless it's bottled. 

The other day I took a test and my 
head was as empty as the breakfast 
room in a hotel at Niagara Falls. 

0 0 0 

"You know, June, this is so heav
enly. You're the first girl I've ever 
kissed," said the college man, shifting 
gears with his knee. 

0 0 0 

A canny Scot was engaged in an 
argument with the conductor as to 
whether the fare was to be five cents 
or ten cents. Finally the disgusted 
conductor picked up the Scot's suit
case and threw it out the window just 
as the train was crossing a long bridge. 
It landed with a mighty splash. 

"Hoot, mon," screamed the Scot. 
"First you try to rob me and now 
you've drowned my little boy!" 

0 0 · O 

"Lips that touch wine will never 
touch mine," declared the fair coed. 

And after she graduated, she taught 
school for years, and years, and years, 
and years ..... 

0 0 0 

A sweet old lady, always eager to 
help the needy, spied a particularly 
sad-looking old man standing on a 
street corner. She walked over to him, 
pressed a dollar into his hand and 
said, "Chin up." The next day, on the 
same corner, the sad old man shufB.ed 
up to the lady and slipped ten dollars 
into her hand. "Nice picking," he said 
in a low voice. "He paid nine to one." 

0 0 0 

Probably the reason that God made 
woman last was that he didn't want 
any advice while creating the rest of 
the universe. 

"I'll see you," said our hero as he 
laid down a royal flush in a game of 
strip poker. 

A little old lady on the train was 
passing the time by working a cross
word puzzle. Turning to the man be
side her, she asked: "I wonder if you 
would help me with my puzzle?" 

"I might," he replied, 'What's the 
matter?" 

'Well," the lady said, "I need a four 
letter word ending in i-t, and it says 
here it's something found in the bot
tom of a bird cage." 

"Hmmmmmm," said the man, "that 
would be grit." 

"So it is," exclaimed the little lady, 
"do you have an eraser?'' 
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CONCESSION 

,KART TRACK 
OPENING JUNE 2 

HOURS 
12:00 Noon to 11:00 P.M. 

SEVEN DAYS A WEEK 

Across From SOUTHDALE-69th and York Ave. So. 

KO KART KAPERS, Inc. 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third A venue South 

Minneapolis, Minn. 

FEderal 2-5444 

Authorized Dealer for NU-KARTS 

ANSWERS TO APRIL 

BRAIN TEASERS 

1. 720 days 

3,600 days 

2. Whynot U. 

3. 6423 '-- 64P 

4. 34,33 16,9 15,2 

5. (8,0,0), (3,5,0), (3,2,3), (6,2,0); 

(6,0,2), (1,5,2), (1,4,3), (4,4,0) 

SLIDE RULES· AND 6. 22 

DRAWING SETS 7. Obviously impossible 

8. 41fz mph 

Agents for 

KUEFFEL & ESSER CO. 
APRIL WINNER 

Minnesota Technolog Treasury .. , , , . . , ... $9.00 

GENERAL 
BOOKBINDING 

Gold lettering- Stamping 
Tooling 

Medical 
Chemical 

Magazines 

WE BIND· 

Theses 
Pamphlets 

Textbooks 

law Reviews 

COVERS - ALBUMS - BANKBOOKS 

Made ·to your specifications 

ERICKSON 
BINDERY 

downstairs 
GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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"Now I think this would go well ... 
with my- new shoes." 

Hollvwood 
You think you're tired! What about me? Just got in town. An awfully long trip. 

Photographs by Lanny 
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Don't let the stars get in your eyes. 

June Wilkinson, the Hollywood beauty, 
came to the University campus last fall. 
The Technolog, with customary swiftness, 
managed to get these photographs only 
after extreme hardship, · which would be 
willingly suffered again and again. 

Just for the record, 43-24-36. Any other 
silly questions? 

the 
Technolog 
sendoff for the boys. Come on boys, let's win that ballgame. 



Tau Beta Pi Prize-Winning Essay 
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Advantages of a Liberal Education 
by JACK R. WILLIAMS, E.E. '61 

Consider for a moment the possibility that the legislators of this country 

could be replaced by computers. The congress of electronic machines would 

generate laws and policies by a random process; and these would be f.ed into a 

. President computer, which would sign or veto them after viewing their probable 

effects in the light of its built-in fund of historical knowledge. The bulk of the 

proposals by congress would, of course, be worthless, embodying perhaps such 

questions as the legality of grocery lists, or the establishing of diplomatic relations 

with the Land of Oz. Still the high speed at which all these operations were 

· performed would enable the governmeilt to achieve an impressive record of 

accom}_Jlishment. 

The question arises as to the standards by which the effects of proposed 

government policy would be judged or, in a word, just what interests would be 

given the right to program the computer. In our hypothetical world the computer 

is programmed by other computers, and the origins of this process are lost in 

antiquity, In fact the entire business of the world is conducted by computers, and 

so the governme~1t is not only by computers but is of computers. Man has some

how disappeared from the picture. 

I 
The great difference between man and machine in this world of men and 

machines is not man's domination of the machine- which, anyhow, is question

able; rather it stems from the fact that man is something other than a machine. 

ht our effort to cope with the social, economic, and political complexities with 

which we are faced, not only do we delegate much of our necessary business to 

the machine, but we are tempted- since we are not yet at a stage where we can 

delegate it all- to remake ourselves in the image of the machine. It is in this way 

that we are in da1).ger of losing sight of the fact that man's purpose, with or 

without the aid of machines, is to be human; and it is because of this purpose 

that we are concerned that the world of the future not be a world of computers, 

~ven if all problems might thereby be efficiently solved. 

A recognition of the essential humanity of man is all that is needed in defense 

of a liberal .education. Its purpose is the development of that which is human, 

and its product is man. Scope and depth of thought arid feeling are its attributes; 

it aspires to enable its possessor to see all things clearly without distortion, and to 

respond with emotion that is genuine and mature. In the truly educated man the 

viewpoint of the scientist merges with that of the philosopher, the historian, and 

the man of letters in a larger viewpoint that is not embarrassed by any of these. 

In a world in which mechanization and automation are more and more in 

demand in more and more departments of our lives, a time may well come when 

an education may separate the men from the boys, but a liberal education will 

separate the men from the machines. 
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PhD, MS, BS in EE 
PhD, MS in Physics and Mathematics 
-would you ra.ther blaze trails in electronic 

communications theory or consolidate 
territory newly won? 

YOU CAN AIM YOUR CAREER IN 1/THII DIRECTION 

MAY, 1961 

AT STIIMIEII·CAilSIN 
Division of General Dynamics 

••• where a group of outstanding scientists 
and engineers are conducting both theoretical 
and applied studies in many aspects of the 
science of communications 

While our broad concern at Stromberg-Carlson is in the acqui
sition, transmission, processing, storage and display of com
munications data, ancilliary investigations- often seemingly 
remote - are carried on to enhance our basic understanding 
of the communications field. 

TO THE ADVANCED DEGREE CANDIDATE this fre
quently offers the opportunity, upon completion of his studies, 
to continue theoretical investigations initiated in thesis 
preparation. 

TO THE MAN WHO HAS RECENTLY RECEIVED HIS 
BS, it provides varied career choices: to work directly with 
experts on research projects; to participate in advanced devel
opment engineering concerned with the solution of complex 
systems engineering and equipment problems; to undertake 
the design of specific hardware which may involve the first 
practical utilization of new knowledge. 

AT ALL LEVELS, the opportunities for professional growth 
are exceptio.nal, not only through concentration on work in 
advanced areas but through continual contact with able men 
trained in other disciplines. Informal consultation between 
engineers, physicists, mathematicians, psychologists and lin
guists is available on a day to day basis. Further, with scien
tists it is the aim of Stromberg-Carlson's technically-trained 
management to maintain the atmosphere of the academic 
world, encouraging discussion, publication of papers and par
ticipation in technical symposia. 

The list below indicates 
the range of work currently 
in progress. 

FIELDS OF RESEARCH ENDEAVOR 
Paramagnetic Resonance 
Thin Photoconductor Films 
Ferroelectricity 
Propagation and Coding 
Speech Analysis 
Bandwidth Compression 
Hydro-Acoustic Transducers 
Molecular Electronics 
Defect Solid State Physics 
Parametric Devices 
Tunnel Diode Logic 
Scatter Propagation Analysis 
Plasma Physics 

ADVANCED DEVELOPMENT & ENGINEERING 
ICBM Communications 
Electronic Switching 
Nuclear Instrumentation 
High-Speed Digital Data Communications 
Electronics Reconnaissance Systems 
Single Sideband Communications 
Synchronous Data Transmission 
ASW Techniques 
Machine Tool Automation 
Radio Data Links 
High Intensity Sound Generators 
Air Acoustics 
Shaped Beam Display Systems 
High-Speed Automatic Missile Check-Out Equipment 
Super-Speed Read-Out and Printing Equipment 
Electro Acoustics & Transducers 
Logic Systems 
Sound Systems 
RF Equipment 
Precision Hi·Fi Components 

For further information write to the College Relations Section, 
Engineering Personnel Department. 

STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS 

1450 North Goodman St., Rochester 3, New York 
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FINAGLE'S LAWS 

... or why nothing in Research 
and Development happens 
the way it should. 

Ever since the first scientific experiment, men have 
been plagued by the unceasing antagonism of Na

ture. Only his patience, adaptability and forebearance 
have permitted the scientist to learn a few minor facts 
about the operation of the universe. 

We still do not really know why this should be so. 
It's only natural that Nature should be logical and neat 
-but it isn't, and the best teacher of all, Experience, 
turns out to be just the gradual acceptance of Nature's 
pigheadedness. 

Over the years a series of laws have evolved. The laws 
actually represent a distillation of experience of thou
sands of experimenters, but (until Dr. Finagle came 
along) they were never recorded for the study and edifi
cation of younger members of our profession because 
they had no derivation- no proof. They are true because 
they have always been true. Look into your own experi
ence and see if this is not so. 

We are grateful to John W. Campbell, Jr., editor of 
Astounding Science Fiction, for bringing this work to 
our attention, and to the many readers of that magazine 
who collected and contributed samples so that others 
might share in their experience. 

on experiments 
The first four laws are the only ones dignified by num

ber. Note the beauty and simplicity of the First Law. 
Also note that the remaining three laws refer to men's 
reactions to Nature- not to Nature itself. 

First Law: If anything can go wrong with an experiment, 
it will. 

Second Law: No matter what result is anticipated, there 
is always someone willing to fake it. 

Third Law: No matter what the result, there is always 
someone eager to misinterpret it. 

Fourth Law: No matter what occurs, there is always 
someone who believes it happened according to his 
pet theory. 

The Law of the Too, Solid Goof 
In any collection of data, the figure that is most ob
viously correct- beyond all need of checking - is the 
mistake. 

Corollary I- No one whom you ask for help will see it, 
either. 
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Corollary II- Everyone who stops by with unsought ad
vice will see it immediately. 

A further series of rules- or really advice to experi
menters- has been formulated. They are a natural con
sequence of the first four laws reduced to day-to-day 
practice. · 

Experiments must be reproducible- they should all 
fail in the same way. 

First draw your curves -then plot the readings. 
Experience is directly proportional to equipment 

ruined. 
A record of data is useful- it indicates you've been 

working. 
To study a subject best, understand it thoroughly be-

fore you start. 
In case of doubt, make it sound convincing. 
Do not believe in miracles -rely on them. 
Always leave room to add an explanation when it 

doesn't work. (This open-door policy is also known as 
the Rule of the Way Out.) 

human foibles 

The remaining rules outline the human problems that 
follow from the above. To some extent they represent 
man's reaction to Nature and, even more aptly, man's 
reaction to man. 

Laws of Revision (Often lumped into the Now They 
Tell Us! Law) 
First Law: Information necessitating a change of design 

will be conveyed to the designer after- and only 
after- the plans are complete. 

Corollary I - In simple cases, where one obvious right 
" way is opposed to one obvious wrong way, it is often 

wiser to choose the wrong way right off. This is one 
step ahead of choosing the right way, which turns out 
to be a wrong way, which has to become a right way. 

Second Law: The more innocuous the revision appears 
to be at first, the further its influence will extend and 
more plans will have to be re-drawn. 

Third Law: If, when the completion of a design is immi
nent, field dimensions are finally supplied as they 
actually are - instead of as they were meant to be
it is always simpler to start all over. 
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Fourth Law: Even if it is impossible to assemble a part 
incorrectly, still a way will be found to do it wrong. 

Corollary I - It is usually impractical to worry befoie
hand about interferences- if you have none, some
one will make one for you. 

The Law of the Lost Inch: 
In designing any type of construction, no overall 
dimension can be totaled correctly after 4 p.m. 
Friday. 

Corollary I - Under the same conditions, if any minor 
dimensions are given to 1/16 of an inch, they cannot 
be totaled at all. 

Corollary II-The correct total will be self-evident at 
9:01 Monday morning. 

Deliveries that normally take one day will take five 
when you are waiting. 

When adjusting (or drawing or computing, etc.) re
member that the eye of the chief inspector (engineer, 
draftsman, etc.) is more accurate than the finest instru
ment. 

After adding two weeks to a schedule for unexpected 
delays, add two more weeks for the unexpected unex
pected delays. 

In any problem, if you find yourself doing an unending 
amount of work, the answer may be obtained by inspec
tion. 

Finagle's Creed: 
Science is Truth- don't be misled by facts. 

Finagle's Motto: 
Smile - tomorrow it will be worse. 

the finagle factor 
A mathematical notation of Finagle's work has also 

been developed. Here, however, there seems to be some 
confusion, because two other names enter the picture: 
fudge and diddle factors are also used to considerable 
advantage by scientists and engineers. 

Years ago- when the universe was relatively easy to 
understand - the Finagle factor consisted of a simple 
additive constant (sometimes known as a variable con
stant) in the form: 

x' = KF + x 

MAY, 1961 

'Where any measured variable, x, could be made to 
agree with theory, x', by simple addition of the Finagle 
factor, KF. 

Later difficulties couldn't be solved so easily and so a 
fudge factor Kn, was added. 

x' = KF + Knx 

Powerful as this adjustment was, World War II studies 
in servo theory indicated a need for a still stronger 
influence. The diddle factor, Kn, was born and made to 
multiply the quadratic term. 

x' = KF + Knx + Knx2 

It is felt that, at least at present, reality can be made 
to conform to mathematical theory with reasonable 
agreement on the basis of these three factors. 

However, John W. Campbell feels there is a different 
basic structure behind the Finagle, fudge and diddle 
factors. The Finagle factor, he claims, is characteri~ed 
by changing the universe to fit an equation. The fudge 
factor, on the other hand, changes the equation to fit 
the universe. And finally, the diddle factor changes 
things so that the equation and the universe appear to 
fit, without making any real change in either. 

For example, the planet Uranus was introduced to the 
universe when Newtonian laws couldn't be made to 
match known planetary motions. This is a beautiful 
example of the application of the Finagle factor. 

Einstein's work leading to relativity was strongly 
influenced by the observed facts about the orbit of 
Mercury. Obviously a fudge factor was introduced. 

The photographer's use of a "soft-focus" lens when 
taking portraits of women over 35 is an example of the 
diddle factor. By blurring the results, photographs are 
made to appear to match the facts in a far more satis
factory manner. 

To our knowledge, this is the first clear enunciation 
of the scientific method. All our vast sum of human 
knowledge has been derived with these as the basic 
tools. Having them in writing for the first time, perhaps 
our children can build even better futures than the best 
we envision today. 

(Thanx to the Product Engineering Magazine) 

31 



'BRAIN TEASERS 

1. A man had ten young trees to plant and wanted them 
arranged in five rows, with four trees in each row. How 
did he do it? 

2. What two-digit number is twice the product of its 
digits? 

3. What two-digit number is the square of its units digit? 

4. What two-digit number exceeds its reversal by 20%? 

5. What four two-digit numbers plus their reversals sum 
to perfect squares? 

6. What two-digit number is three times the square of 
its units digit? 

7. How many three-digit numbers are twice the numbers 
formed by reversing the order of then: digits? 

8. The sum of all three digits of a number is identical 
with the first two digits and the sum of the first two is 
identical with the third. What is the number? 

edited by DONALD D. SCHAEFER, M.E. '64 

9. In how many ways can you express 1000 as the sum of 
two or more consecutive numbers and what are these 
combinations? 

10. If PORK/ CHOP equals C, and C is greater than two, 
what different numbers do PORK and CHOP represent? 
None of the letters stands for zero. 

6BZ8 
8 = L9B6 ·o1 

oL-s:s: ~zs:-sz ~zoz-B61 ·6 

6B1 ·g 

<}UON 'L 

LZ ·g 

9S: 'Lv 'B8 '6Z ·s; 

vs: ·v 
s:z '8 

98 ·z 

llJlS ll '1 

To Graduating Seniors: 

To Everyone Else: 

ol fiooJ Summer 

ENGINEER'S BOOKSTORE 
Main Engineering 
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If your sights are set on 

Jet heat blast of more than 15,000 degrees Fahrenheit flares over surface 
of an experimental nose cone shape in a physics laboratory of Avco 
Research and Advanced Development Division, Wilmington, Mass .. 

research and development-

-you'll find 
Photography 
at Work 
with you. 

R ESEARCH and development engineers 
find photography one of their most 
versati le tools. Camera and film can 
record the readings of instruments
can capture for study the fleeting 
transient on the oscilloscope face. The 
content and structure of metals can be 
studied by photospectrography or 
x-ray diffraction. And stresses in parts 
are visualized by photographing 
plastic models with transmitted polar
ized light. 

There's hardly a field on which you 
can set your sights where photography 
does not p lay a part in simplifying 
work and routine. It saves time and 
costs in research, on the production 
line, in the engineering and sales 
departments, in the office. 

So in whatever you plan to do, take 
fu ll advantage of a ll the ways photog
raphy can help. 

CAREERS WITH KODAK : 
With photography and photographic proc
esses becoming increasingly important in 
the business and industry of tomorrow, 
there are new and challenging opportunities 
at Kodak in research, engineering, elec
tronics, design, sales, and production. 

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. 

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 formaily 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 
challenging 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). 

One of a senes 

Interview with General Eledric's 

Francis J. Boucher 

Manager-Manufacturing 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 estaplish 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 off.er 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. 
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