


esign a 2-lane steel bridge to cross a modern highway

American Bridge Division of United 
States Steel announces a $44,000 
STEEL HIGHWAY BRIDGE DESIGN 
CoMPETITION dedicated to stimulat
ing the engineering mind to a more 
imaginative, more effective use of 
steel in the construction of small 
bridges. 

If you, as a professional or design 
engineer or as a college engineering 
student, can come up with a more 
imaginative, attractive and econom
ical design, not only may you win 
up to $15,000 in award money, but 
your efforts may contribute mate
rially to the most challenging road
building program ever undertaken. 
For, according to conservative esti
mates, the tremendous 41,000-mile 
Federal Highway Program will call 
for the construction of at least a 
bridge a mile! 

The competition involves solving 
a relatively simple but important 
problem that will not demand too 
much of your time. 

Send for your entry booklet now: Contains 
complete information on the Steel Highway 
Bridge Design Competition-everything you 
need to know to prepare your entry. Just fill 
in and mail the coupon and get started with !!;:,.. 
your design without delay. ,-

United States Steel 

i cas a ar s! 
Awards for College Engineering Students 

each 
1st Award ............................ $4,000.00 
1st Honorable Mention ................ $2,000.00 
2nd Honorable Mention ............... $1,000.00 
Four 3rd Honorable Mentions ......... $ 500.00 

Problem: Get two lanes of traffic across a 
modern 4-lane highway in accordance with 
latest standards for today's highways. 

Objectives: Originality of design, greater 
utilization of the inherent properties of steel, 
economy, and aesthetic appeal. 

Requirements: Just one. The steel bridge 
must comply with the Geometric Standards 
for the National System of Interstate and 
Defense Highways using H-20-816-44 load
ing. The type of structure, the type of con
nections, span length and number of piers, 
if any, are completely up to you since you 
are designing with steel. 

Eligibility: The competition is open to all 
professional and design engineers and col
lege engineering students except employees 

Awards for Professional Engineers 
each 

1st Award ........................... $15,000.00 
1st Honorable Mention ............... $10,000.00 
2nd Honorable Mention .............. $ 5,000.00 
Five 3rd Honorable Mentions ......... $ 1,000.00 

and/or members, and their immediate fami
lies, of the following firms and groups: 

United States Steel and its subsidiaries, 
divisions, agents and dealers 

Structural steel fabricating firms 
American Institute of Steel Construction 
Rules Committee and Judges 

See list of awards above. 

Rules and Judging: The competition will be 
under the supervision of the American In
stitute of Steel Construction, which has 
appointed a Rules Committee and a panel 
of judges composed of prominent consulting 
engineers and architects. 

Deadline: Entries must be postmarked or 
expressed to arrive not later than midnight, 
May 31, 1959. USS is a registered trademark 

ELEVATION aud CLlARANCE DIAGRAM 
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Competition Editor, Room 1831 
American Bridge Division 
525 William Penn Place 
Pittsburgh, Pennsylvania 

Please send me a copy of your $44,000 Steel Highway Bridge Design Competition entry booklet. 

1\!iame ................................................................................. . 

Professional or Design Engineer } D 
(Check one) 

Engineering Student D 

Street ........................•..•...................................................... 

1 City ..................................................... State ......................... . 

L------------------------------------
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Fresh1nan faces in choosing his career 
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neering fields. 

; 
E) 
t!IJ 

f 
~01. .. 40 

~CTOBE'R 
=a 
~ -::>ocTOBER, 1958 
.0 

No. 1 

1958 

OFFICIAL STUDENT MAGAZINE 
INSTITUTE OF TECHNOLOGY 
UNIVERSITY OF MINNESOTA 

12 DEAN'S LETTER 

14 AERO 

51 AGRICULTURE 

16 CIVIL 

19 CHEMICAL 

20 ELECTRICAL 

22 MECHANICAL 

23 WORK STUDY 

24 A PARTING WORD 

28 CHINA TO CAPE CANAVERAL 

34 TRAILS TO TURNPIKES 

40 PUBLICATION ENGINEERING 

45 JOKES 

48 TREASURE ON A TABLE 

MEMBER Of ENGINEERING COLLEGE 

MAGAZINES ASSOCIATED 

CHAIRMAN: PROF. R. W. BOHL, 205 METALLURGY LAB

ORATORY, UNIVERSITY Of IlliNOIS, URBANA, ILLI

NOIS. THE MINNESOTA TECHNOLOG, OFFICIAL STU

DENT MAGAZINE OF THE UNIVERSITY OF MINNESOTA 

INSTITUTE OF TECHNOLOGY IS PUBLISHED MONTHLY 

OCTOBER THROUGH MAY. ENTERED AS SECOND-CLASS 

MATTER APRIL 9, 1925, AT THE POST OFFICE AT MIN

NEAPOLIS, MINNESOTA, UNDER THE ACT OF MARCH 

3, 1879. OFFICE: 2 MECHANICAL ENGINEERING BUILD

ING, UNIVERSITY OF MINNESOTA. TELEPHONE: FE 2-

8158, EXTENSION 514 OR 6435. SUBSCRIPTION RATE: 

$2.60 PER YEAR. SINGLE COP'IES: 35 CENTS. ADVERTIS

ING RATES UPON APPLICATION. PUBLISHERS REPRE

SENTATIVE: LITTELL-MURREY-BARNHILL, INC., 369 lEX

INGTON AVENUE, NEW YORK, AND 737 NORTH MICH

IGAN AVENUE, CHICAGO. ANY OPINIONS EXPRESSED 

BY AUTHORS ARE NOT NECESSARII. Y THOSE Of THE 

TECHNOLOG OR THE INSTITUTE OF TECHNOLOGY. 

1 



r r 
If you're the kind of engineer who wants to do big things 
in a big way, perhaps General Motors has a place for 
you. 

For at GM, "The Inquiring Mind" is free to roam-free 
to explore the scientific world in an effort to find new 
and better roads to progress. 

And the men who search for-and find-these new paths, 
also find opportunity without limit. 

For GM is quick to recognize ability- quick to reward 
it with ever-increasing responsibility-quick to promote 
talented men to supervisory and executive positions 
throughout its organization. 

ENERAL 

TEAMMATES-Young physicist Donald Swets-MS 1955-teams up 
with GM Research Laboratories physicist Robert C. Frank (r.) to use 
mass spectrometer for basic research on gases in metals. Glass tubing 
apparatus was developed specifically for this GM Research project. 

Where will you use your abilities and talents? The fields 
cover the entire spectrum of engineering and science. 

Automobiles, trucks, locomotives, aircraft, yes. But 
power transistors and solar energy, too. Astronautics, 
astrodynamics and electronics, as well. Rocket propul
sion, missile guidance, the entire field of space engi
neering and science are all concerns of various General 
Motors Divisions. 

And you will not necessarily be confined to just one of 
these fields. Depending on where your talents lie, you'll 
find yourself concerned with many fields at various 
times. 

Breaking barriers of technology is a specialty with the 
engineers and scientists who work at General Motors' 
35 Divisions and 126 plants in 7l cities and 19 states
and at our Technical Center near Detroit. If that's the 
kind of work that fascinates you, let us hear from you. 

T RS 
Personnel Staff, Detroit 2, Michigan 

GM Positions now available in 
these fields for men holding 

Bachelor's, Master's and Doctor's degrees: 

Mechanical Engineering • Electrical Engineering • Industrial Engineering 
Metallurgical Engineering " Aeronautical Engineering " Ceramic Engineering 
Mathematics " Industrial Design " Physics " Chemistry 

MINNESOTA TECHNOLOG 



Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Director, Lockheed Missile Systems. Division, 
Sunnyvale , California. 

till, ~MISSILE SYSTEMS DIVISION 

SUNNYVALE. PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA 

CAPE CANAVERAL, FLORIDA " ALAMOGORDO, NEW MEXICO 
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IMPORTANT DEVELOPMENTS AT JPL 

PIONEERS IN EARTH .. SPACE COMMUNICATIONS 

The exploration of outer space will take a new step for

ward with the completion of the new giant radio antenna 

being installed by JPL near Barstow, California. This huge 

"dish," 85 ft. in diameter, will enable the Laboratory 

scientists to probe still farther into space problems. 

Information thus obtained and combined with lessons 

still being learned from the successful Army "Explorer" 

satellites, will provide invaluable basic data for the 

development of communication systems to serve space 

exploration programs. Long range communication will 

begin as a one-way link from space to earth, developing 

later into tracking and communicating with lunar vehicles 

at far greater ranges. 

This activity will be part of a great research and devel· 

opment program to be operated jointly by JPL and the 

United States Army Missile Command. 

JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA DNSTITUTE OF TECHNOLOGY 

PASADENA • CALIFORNIA 

JOB OPPORTUNITIES NOW ... SYSTEMS ANAlYSIS • INERTIAl GUIDANCE • COMPUTER EQUIPMENT • INSTRUMENTATION " TELEMETERING 
OPEN IN THESE FIELDS ,. fLUID MECHANICS • HEAT TRANSFER • AERODYNAMICS • APPLIED PHYSICS • PROPELLANTS • MATERIALS RESEARCH 

MINNESOTA TECHNOLOG 



Meet the man who watch 

from 

ichigan enue 

Jacob G. Tolpin, expert in the field of foreign scientific developments, often is 
consulted by leaders in academic, government and industrial enterprises. 

He keeps tab on Russian scientific moves 

WHAT are Russian scientists up to 
now? 

Few people in America are better 
able to answer this question than a 
mild-mannered, unobtrusive man 
dressed like other business executives 
on Chicago's Michigan Avenue. 

There is no cloak-and-dagger 
atmosphere surrounding Jacob G. 
Tolpin. 

It has been the daily job of Mr. 
Tolpin since 1937 to keep track of 
Russian scientific advances. He is a 
key man on the staff of specialists at 
Standard Oil who analyze foreign 
technical journals and patents. 

The primary purpose of this work 
is to keep Standard Oil research sci
entists informed of developments 
throughout the world. But the work 
has broader significance. Standard Oil 
furnishes important foreign technical 
data to nationally important bodies 
and to libraries, such as the Library 
of Congress. The knowledge gained 
from the foreign periodicals thus is 
made available to all. 

Even the Russians admit, says Mr. 
Tolpin, that American knowledge of 

petroleum technology is superior to 
their own. Standard's research at 
Whiting and other centers has re
sulted in many important discoveries 
which have helped to make America 
supreme in the field of petroleum and 
to strengthen its defenses. In the last 
few years alone, Standard scientists 
have made outstanding contributions 
that have advanced America's missile 
program and its jet air defense. 

Since our first laboratory opened 68 
years ago, we have spent hundreds of 
millions of dollars to learn more about 
oil-how to find it, produce it, refine 
it and make it more useful to more 
people than ever before. 

What makes a company a good citizen? 
One measure is the contribution a 
company makes to the economic and 
physical strength of its country. 
Through constant and intensive re
search, we at Standard have tried to 
make oil yield its maximum useful
ness-both for civilian and military 
purposes. Steadily mounting efficiency 
also has helped to keep the price of oil 
and gasoline down. 

STANDARD OIL COMPANY 

OCTOBER, 1958 
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To make oil more useful 
to more people than ever 
before, Standard Oil con
ducts extensive research 
work. This advertisement 
was published in Midwest
ern and Rocky Mountain 
newspapers to keep the 
public informed about the 
work Standard is doing in 
its laboratories. 

America's jets now have a new, improved smoke
less starter cartridge (being used in the engine 
above, left) as the result of a Standard Oil research 
development. The old method, on the right, was so 
smoky it made concealment impossible and also 
blocked fliers' views of the field. 

Radiation~resistant lubricants for atomic power 
plants are under study in Standard's research lab
oratories. Seymour Meyerson, above, is engaged in 
pioneering work in this new field. He is an authority 
on the controlled shattering of molecules by elec
tron bombardment. 

JiL 
~ 

(STANDARD) 

~~~.-
THE SIGN OF PROGRESS ... 

THROUGH RESEARCH 
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Typical insulator and insulating 
bolts used on power shovels. 
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You are looking at 3 million dollars' 
worth of power shovel, a 14-story 
monster capable of biting off 70 
cubic yards of dirt at a clip. 

Continuous operation is essential 
because downtime on a shovel of 
this size could top 500 dollars an 
hour. Reliability is shared by many 
interrelated parts. Some are made 
of Synthane laminated plastics. 

Why Synthane? BecauseSynthane 
laminated plastics have the right 
combination of properties-dielec
tric strength, mechanical strength, 
and ease of machining. And Synthane 
uses only first-quality raw materials, 
watches every step in the produc
tion and fabrication of the laminate, 

is deeply concerned about delivery 
requirements. 

Good materials, competent peo
ple, excellent tools and workman
ship may not guarantee reliability 
but they're strong assurance of it. 

If you are interested in a reliable 
source of laminated plastics-sheets, 
rods, tubes, or completely fabri
cated parts, write for an interesting 
catalog or call our representative 
near you. 

SYNTHANE CORPORATION, 13 RIVER RD.,OAKS,PA. 

MINNESOTA TECHNOLOG 



PROGRESS REPORT FROM AVCO RESEARCH LABORATORY 

* NE\N Ll HT ON 

NO MAGNETIC fiiEI..D. This shock tube photograph, taken by 
emitted light only, shows the typical shock wave configuration 
formed by high-velocity gas flowing around a pointed cone. 

WITH MAGNIETIC fiiEI.D. Here is shown the magnetohydrodynamic 
displacement of the shock wave. The magnetic field is caused 
by electric current flowing through a coil of wire within the cone. 
This experiment qualitatively demonstrates the interaction of 
a high-temperature gas with a magnetic field. This effect would 
be expected to produce drag and reduce heat transfer to the body. 

A Division of Avco Manufacturing Corporation/ Everett, Mass. 

AK Division 

Crosley Division 

OCTOBER, 1958 

Other divisions and subsidiaries are: 
E:z:ee Flow Division 

Lycoming Division 

New Idea Division 

M offats Limited 

The Avco Research Laboratory was 
founded a little more than three years 
ago for the purpose of examining high
temperature gas problems associated with 
ICBM re-entry. The success of this 
research led to the birth of a new cor
porate enterprise, Avco's Research and 
Advanced Development Division. 

The Research Laboratory, now estab
lished as a separate A vco division, has 
expanded to embrace all aspects of physi
cal gas dynamics. We are currently gravid 
with several embryonic projects which we 
anticipate will likewise grow into new 
corporate enterprises. Our work in the 
physics, aerodynamics and chemistry of 
high-temperature gases is growing in the 
following areas: 

Magnetohydrodynamics-
Flight and industrial power
generation applications 

Space flight-
Manned satellites 
Electromagnetic propulsion 

These developments have created anum
ber of openings for physicists, aerody
namicists and physical chemists. If your 
background qualifies you to work in any 
of these areas, we would be pleased to 
hear from you. 

Dr. Arthur Kantrowitz, Director 
Avco Research Laboratory 

P .. S .. A listing of laboratory research re
ports indicative of the scope and depth 
of our activities is available. Address 
your request: Attention: Librarian, Avco 
Research Laboratory, 23 85 Revere Beach 
Parkway, Everett, Massachusetts. 

*Magnetohydrodynamics, the study of the dynam
ics of electrically conducting fluids interacting 
with magnetic fields. 

Crosley Broadcasting Corporation 

Research and Advanced Development Division 
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Industry's demand for capable graduates in the fields of science and 
engineering is still exceeding the supply produced by American colleges 
and universities. As a result, the most promising members of this year's 
doss may well wind up with o number of openings to consider. 

In such circumstances, who would blame a bright young man for at 
least letting the phrase "eeny, meeny, miny, mo" slip through his mind! 

Of course, there is one inescapable conclusion to be considered: open
ings are one thing, genuine opportunities quite another. Thoughtful 
examination of such factors as potential growth, challenge, advance
ment policy, facilities, degree of self-direction, permanence, and 
benefits often indicates that real opportunity does not yet grow 
on trees. 

Moreover, the great majority of personal succes.s stories ore 
still being written by those who win positions with the 

most successful companies. 

I 

for factual and detailed information about careers 
with the world's pioneer helicopter manufac

turer, please write to Mr. Richard l. Auten, 
Personnel Deportment. 

I 

One of the Divisions of United Aircraft Corporation 

Bridgeport .. Stratford, Connecticut 

MINNESOTA TECHNOLOG 
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The biggest construction job in history is under way. 
It's the building of a vast new network of Interstate 
Highways. Miles and miles of highway. For trucking. 
For travel. For defense. Some 41,000 miles in all. In 
addition, many thousands of miles of primary and 
secondary roads are being built in a greatly expanded 
"ABC" Highway Program. 

With these new highways will come new industries 
... new communities ... a greater share in national 
life for everyone. 

It's a big job ••• an Important job! 

And you're on the right road when you study asphalt 
technology ... asphalt's characteristics and its appli
cations in pavement construction. 

Asphalt pavement is playing a leading role in the 
construction of the Interstate System. 

It now surfaces 81 o/o of State Primary and Munici
pal Extensions -the nation's most heavily traveled 

PETROLEUM ASPHALT FLOW CHART 

This simplified graphic chart 
shows the inter-relationships of 
petroleum products, with gaso
line, oil and asphalt flowing 

UQUID 
ASI'IIAtnC 
MATERIAlS 

from the some ail well. iF""""""--

roads-and 85% of all paved roads and streets 
in the country. 

Your contribution -and reward -will de
pend in part on how much you know about it. 

Do you know, for example, how Asphalt 
fits into the over-all petroleum family? This chart 
illustrates the inter-relationship of Asphalt with other 
refined petroleum products. 

The semi-solid form- Asphalt cement- is the basic 
paving material. It is used in hot-mix Asphaltic pave
ments for roads, airfields, parking lots and thousands 
of construction and industrial applications. 

Liquid Asphalt materials- road oils, emulsions and 
cutbacks- are used extensively for a variety of con
struction and specialty applications. 

Special Student Kit on Asphalt Technology Free! 

Literature included gives you a broad concept of 
Asphalt products-its sources, production, characteris
tics and uses. Put yourself on the right road by send
ing for your kit today. A postcard will do. 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, 
Campus- University of Maryland 
College Park, Maryland 

Ribbons of velvet smoothness ... 
ASPHALT-paved Interstate Highways 
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Herbert Spencer e .... on the genesis of science 

"Without further argument it will. we think. be admitted 

that the sciences are none of them separately evolved,....., 

are none of them independent either logically or histori

cally; but that all of them have. in a greater or less degree, 

required aid and reciprocated it. Indeed. it needs but to 

throw aside hypotheses, and contemplate the mixed 

character of surrounding phenomena, to see at once that 

these notions of division and succession in the kinds of 

knowledge are simply scientific fictions: good. if regarded 

merely as aids to study; bad. if regarded as representing 

realities in Nature. No facts whatever are presented to our 

senses uncombined with other facts,....., no facts whatever 

but are in some degree disguised by accompanying facts: 

disguised in such a manner that all must be partially 

understood before any one can be understood." 

.-The Genesis of Science, 1854 

THE RAND CORPORATION, SANTA MONIC A, CAL I FORNI A 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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"The Finest in Offset and Letterpress Printing" 

35x45 2-color Harris Offset Press 

THE BRINGS PRESS 
315 5TH AVENUE SO. • MINNEAPOLIS 15, MINN. 

Lithography Letterpress 

Platemaking 

Typesetting Creative Art Department 

Binding Mailing 
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U NIV:ERSITY OF 1\liNNESOTA 

INSTITUTE OF TECHNOLOGY 

l\:hs~EAPOLIS 14 

October 7, 1958 

I would like to send my greetings to all Institute 

of Technology students and particularly to our new students 

through this page of the TECHNOLOG.. I am proud of the caliber 

of the student body in the Institute and hope that your time 

here will be rewarding. 

As I write to you I am reminded that at the end of 

this year I shall have been ten years in the Institute ~self .. 

These ten years have been most stimulating and interesting 

chiefly because of the occasion they afforded me to work with 

and learn from a distinguished faculty.. I trust that you 

students, too, may make the most of your opportunities to 

develop within yourselves the same attitude of admiration for 

scholarship and intellectual achievement which associations 

at this University hav.e gi v.en to :me .. 

With best wishes for success in your studies and 

future undertakings, 

Athelstan Spilhaus 

MINNESOTA TECHNOLOG 



Dean Athelstan Spilhaus 
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HAT FORCES ACT on an aircraft to keep it in flight? 
What types of structural members are neces
sary to resist various external loads imposed 

upon the aircraft while in flight and on the ground? 
How long can a given aircraft be expected to give 
satisfactory service? What material and human limi
tations must be placed upon an aircraft to insure 
safe and dependable flight? 

These are but a few of the many questions an 
Aeronautical engineer must be able to answer, for 
the lives of many individuals may depend upon his 
decisions. 

From a crude beginning of observation and expe
rimentation, Aeronautical engineering has de
veloped into a highly complex combination of high
powered mathematics, physics, aerodynamics, and 
other related subjects. 

Opportunities are available to students of vary
ing interests. The fields of specialization range from 
design and testing to structures and maintenance. 

Mathematics is one of the main tools of the Aero
nautical engineer. Students who have difficulty with 
this subject should not plan to enter this field. 

The first two years' curriculum for Aeronautical 
engineers is the same as for the other engineering 
departments. Starting in the third year, subjects 
such as thermodynamics, dynamics, materials, and 
processes, aerodynamics, vibration and flutter analy
sis, structures, and mathematics are included in the 
Aero's curriculum. Students should not expect to 

14 

by LARRY RUST 

get into the "meat" of the subject until the fourth 
year. The first few courses in Aero are of the orienta
tion type which usually have no direct application 
but prove to be invaluable in advanced courses. The 
student must first become well acquainted with the 
English system of measurement, which is used ex
tensively in Aero courses. This system, while not 
as consistent as the metric system, is easily applied 
once it is mastered. The subjects mastered with 
pencil and paper in the first four years are put to 
practical use in the labs during the fifth year. Test
ing models in a wind tunnel finally becomes a reality. 
The student also has the opportunity of testing air
craft components (airfoils, fuselage, etc.). 

With the coming of the space age, many new 
problems have developed. Accurately computing 
trajectories and the problem of re-entry are but a 
couple of the important developments. Aeronauti
cal engineers are becoming increasingly concerned 
with the problems of flight in the outer regions of 
our atmosphere and in so-called '"outer space" in 
which the basic principles of flight must be modi
fied and, in some instances, completely changed. 
The curriculum for Aero's is in the process of being 
reorganized. Because of recent developments in 
space engineering, more emphasis is being placed on 
mathematics and physics principles so as to give the 
student a broader and more general background. 

In the line of extracurricular activities, the junior 
branch of the Institute of Aeronautics Sciences 
(IAeS) offers interesting and varied programs which 
prove to be very informative. The club also works 
on displays for Engineer's Day. Students may obtain 
subscriptions to technical publications of the IAeS 
through this club. The most recent experiments and 
newest theories are often presented in these publica
tions. A junior branch of the American Rocket So
ciety (ARS) is also active on campus. The meetings 
of these societies are usually held once a month for 
about two or three hours. 

Out-of-classroom learning is possible through 
projects such as the stripping of the F-84 Thunder 

(Continued on page 52) 
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GRICULTURAL ENGINEERING is the application of en
gineering principles to crop and livestock pro
duction, crop harvesting, storage and processing, 

soil and water conservation, and farm living. Agri
cultural Engineering is a single profession, its parts 
interwoven in a common objective-to improve agri
culture. 

It may give a better picture of the profession if 
we break it down into the various specializations of 
its members. 

farm Power and Machinery 
As related to Agricultural Engineering, power is 

any source of energy other than muscles. Machinery 
includes implements and any devices for applying 
power in farming. One of the objectives of Agricul
tural Engineers is the development of efficient and 
economical power and machinery to assist the 
farmer in crop and livestock production. They design 
and develop it, demonstrate its use, and counsel its 
selection by farmers. 

Agricultural Processing 
The processing and marketing of farm products 

calls for the services of the Agricultural Engineer. 
It requires the application of engineering methods 
and equipment whether the product is a fruit, vege
table, or crop. Sound engineering training is essential 
for the insulation of cold storage, and the design of 
canning. Locker plants, abattoirs, creameries, and 
other processing plants. 

farm Structures 

Farm structures include all buildings and other 
stationary structures of the farm from fences, silos, 
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by JAMES REESE 

granaries, and other storages, barns and the animal 
shelters, to machine sheds and shops, and even farm 
dwellings. Agricultural Engineering concerns itself 
mainly with the functional and economic aspects of 
structures. Farm structure engineering calls for full 
knowledge of climate, heat and moisture, produc
tion of animals as well as environmental needs, the 
technology of ventilation, heating and insulation, 
physical and biological behavior of crops, familiarity 
with equipment for water supply, drainage and elec
tric service as well as conveying equipment. 

Rural Electrification 
Rural Electrification is concerned with putting 

electricity to work on the farms. It is not the devel
opment of basic electrical devices, but taking ad
vantage of the flexibility convenience, and automa
tion afforded by electricity as applied to agricultural 
purposes. Soil and Water Management has the ob
jective of keeping the soil and water where they 
belong. It concerns irrigation, drainage, and the con
trol of soil erosion. Conservation calls for close co
operation with biochemists, agronomists, foresters, 
meteorologists; also with power and machinery en
gineers to devise machines and ways of tillage that 
resist the ravages of wind and water. 

The Agricultural Engineer takes courses in the 
mechanical engineering department, electrical engi
neering department, and civil engineering depart
ment plus courses in hydrology and many agricul
tural engineering courses which combine and apply 
the other engineering fields. 

Graduates can qualify for various jobs including: 
1. Developing and testing new or improved 

equipment for tillage, harvesting, and processing 
crops and for saving labor on the farm. 

2. Planning and layout of tile and open-ditch 
drainage systems, irrigation systems, terraces, strip 
cropping, grass waterways, and other soil conserva
tion practices. 

3. Design and construction of farm machinery, 
farm buildings, and electrical conveniences. 

(Continued on page 54) 
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IVIL ENGINEERING may be most briefly and at the 
same time most broadly described as "The Sci
ence and Art of Construction." This particular 

branch of engineering is subdivided into a number 
of specialties much more than in other engineering 
fields. Since the beginning of time, civil engineering 
has been practiced in one form or another and has 
since been ever increasing in scope. Water, our most 
useful and valuable natural resource, is at the same 
time an enemy that must be controlled and gov
erned. In this age of increasing travel, new and dif
ferent problems in transportation arise and must be 
solved by construction and maintenance of high
ways, tunnels, railroads, airports, and harbors. Con
struction offers opportunities in steel, concrete and 
wood design, estimating construction costs, survey
ing and sanitation. In recent years, the civil engi
neer has expanded to include aviation, research, 
testing and missiles. From these examples it is ap
parent that the field of civil engineering is so large 
and its extent and limitations so broad that a full 
description· of all areas is impossible. The more im
portant aspects of civil engineering will be outlined 
in this article. 

One of the earliest engineering projects at
tempted by man was that of road construction. A 
tremendous network of roads that have lasted to the 
present day was built by the early Romans. In Eng
land, during the eighteenth century, road construc
tion was modified by McAdam when he placed 
broken stone directly on a prepared surface. This 
new method became known as "macadam surface" 
and still is used in many parts of the world. Another 
revolutionary change was made in the twentieth 
century when the United States introduced many 
new practices which were incorporated into the 
construction of roads and highways. With the com
pletion of the new interstate trunk network another 
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chapter will be written into the annals of motor 
vehicle transportation. 

The modern highway engineer must know how 
to locate, construct, and maintain roads and pave
ments. Drawings are made showing the plan view 
and cross sections throughout the highway. Drain
age requirements are estimated and culverts placed, 
traffic interchanges must be designed, supereleva
tion is determined and applied and the hauling of 
material is closely regulated. Many older roads are 
badly located, and have no regard to proper grade. 
Since the grade limits the load and speed of a vehi
cle many roads must be replaced and leveled off. 
Proper construction procedures must be known and 
followed with allowances made for correct use of 
available material. 

Since New Jersey established the first highway 
commission in 1891, nearly all highway construction 
is done by the state in co-operation with the federal 
government. Between 1921 and 1959, the funds avail
able for road and bridge expenditures in Minnesota 
increased from $20 million to a record-breaking $96 
million. 

Closely related to highways are the railroads. 
The qualifications of the civil engineer are much the 
same although the design restrictions in many cases 
are much stricter. Grades must not be as steep as 
those for highways, nor may curves be as sharp. In 
addition, special equipment must be installed such 
as switches, frogs, and crossings. The engineer must 
locate the position of each before construction is 
started. 

Since civil engineering deals largely with proj
ects on the surface of the earth, it is necessary that 
a portion of that surface should be portrayed by 
such means as maps, diagrams, profiles, and cross
sections. Surveying also pertains to the location of 
points on the surface of the earth by means of pre
cise measurements of distance, angles, direction and 
elevations. It is also one of the first steps of most 
civil engineering projects. Whether a bridge, build
ing, or highway is to be made, it is necessary that it 
be located in precisely the desired place. During the 
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construction, the surveyor must be on hand to super
vise the placing of grades and proper lines. Very 
often the work of the surveyor involved extended 
travel and exposure to the elements. Extreme accu
racy is oftentimes required of the surveyor. For 
example, if an engineer is locating a bridge pier in 
mid-stream, it is important to place it in its exact 
position because the steel superstructure which h~s 
been designed in the fabrication shop must rest 1n 
exactly the proper position. 

Mine surveying or tunnel surveying requires 
extreme accuracy. When a tunnel or mine shaft is 
being sunk with work commencing from each end, 
the surveyor must indicate the direction and grade 
of both lines so they may meet eventually at the 
desired point. If through some error, a lateral or 
vertical divergence is encountered, it would have to 
be corrected by additional excavation which may 
result in a tremendous overexpenditure. 

As an example of accuracy which can be achieved 
by skillful surveyors, the East Boston tunnel under 
Boston Harbor was joined with a deviation of 3 7/8 
inches in line and only 13j16 inches in grade. Al
though this tunD:el is only 5176 ft. long, it is a re
markable accomplishment when you consider that 
a curve of 1789 feet was dug on the Boston side. 

Properly speaking, the work of the surveyor 
involved the measuring and laying out of parcels 
of land. Frequently it is necessary to make observa
tions which will enable him to determine the true 
meridians or the position of a given point on the 
earth's surface. These observations are made with 
the aid of certain stars or the sun. 

When surveys cover an extended area such as a 
state or a nation, the curvature of the earth must be 
taken into consideration. This field, called geodesy, 
involves intricate and complex operations and com
putations. The United States Coast ~nd Geod~tic 
Survey does this type of work, the obJect of wh1ch 
is to provide accurate maps of the coasts, and navi
gable streams and lakes, as well as various other 
parts of the country. The principal accomplishment 
so far is the establishment of state and national 

OCTOBER, 1958 

boundaries and the establishment of reference points 
throughout the United States. These surveys are the 
utmost in accuracy. In most measurements the error 
is less than 1 part in 25,000. Base lines are measured 
to a probable error of 1 part in 3,000,000. The maps 
made by the U. S. Coast and Geodetic Surveys are 
of great value to engineers in connection with loca
tion of railways and roads, and in studies of projects 
for water supply and water power. 

One of the most important fields in Civil Engi
neering is structural engineering. Structures occur 
in all branches of engineering in one form or an
other. It is the job of the structural engineer to 
design, construct and maintain fixed structures as 
opposed to machines whose parts are in constant 
motion. 

Structural engineering is regarded by many to 
deal mainly with bridges. This is largely true, but 
in addition it works with water tanks, coal handling 
plans, dams, underground transportation systems, 
aircraft, and many other projects too numerous to 
mention. 

Experience is of extreme value to the structural 
engineer. Although the design is based on theory and 
mathematical formulae, there is in reality, a large 
number of uncertainties that exist in material, work
manship, and loading. Shall a superstructure be 
loaded with its maximum load while the strongest 
wind ever recorded is blowing or shall some allow
ance be made on the supposition that these two will 
never occur simultaneously? This illustration indi
cates that experience and formulae must be com
bined in the proper proportions to get the desired 
results. 

The use of concrete has enlarged greatly the field 
of structural engineering. The laws governing design 
are determined largely by experimentation and 

(Continued on page 18) 
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theory. Becoming more popular also is the use of 
the precast concrete forms which are erected or 
placed after the form has been cast. In many in
stances, this method has reduced costs in addition 
to simplifying the construction procedure. It may 
be well to note that many engineers make a specialty 
of concrete work which is used now in most con
struction projects. 

A branch of civil engineering that has contributed 
much to civilization is that of sanitary engineering. 
Among its many problems are those of water supply, 
sewage systems and garbage disposal and the dis
posal of industrial waste. With the modern trend to 
urbanism it is self-evident that proper measures 
must be taken to protect the community from dis
ease and harmful bacteria. Chemical and bacterio
logical analysis of water serve as guides for d~ter
mining if water is suitable for use or if it is advisable 
to dispose of sewage in a certain manner. 

To obtain a sufficient supply of suitable water is 
another problem. Reservoirs must be large enough 
to supply even the exceptional demand, such as a 
great fire. Dams, conduits, and pumping stations, if 
they are required, must be built to conduct water tv 
the urban community. At this point, it is necessary 
to distribute the water to each user. This system of 
pipe distribution must be carefully designed on the 
basis of hydraulics and experin1ental results. 

Of equal importance is the disposal of sewage 
and garbage. Sewers must be designed to carry away 
almost all the water brought in as water supply and 
much of the rain that falls over the city. These sewers 
must be designed to carry sewage to the main lines 
and then to the point of discharge where it is often 
filtered, chemically treated, or attacked by bacterial 
action to make it safe. 

Ashes and garbage must also be removed from 
urban communities. In some cases they are useful 
for filling while in others they are buried in city 
owned and operated land fills. Incinerators are use
ful in destroying almost all garbage but metal and 
glass. As an illustration as to how vast this problem 
of disposal can become, it is estimated that New York 
City has a daily accumulation of over 2,000 tons of 
garbage. 

As our nation's population increases it becomes 
necessary to reclaim land which up to now has been 
unusable. Much of this is in the form of swamps and 
marshes. The draining of swamps is largely a prob
l~m in hydraulic engineering, however, the exter
mination of mosquitos falls under the heading of 
sanitary engineering. The Panama Canal was com
pleted by an American Company because yellow 
fever, which is transmitter by a mosquito, was elim
inated by thework of Dr. Wm. C. Gergas. The public 
health of our 'people is very often at stake, therefore, 
it is important that the sanitary engineer is well 
informed in the control and prevention of disease. 
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Hydraulic engineering deals with problems con
cerning the use and control of water such as irriga
tion, regulation and control of rivers and floods, 
development of power, and the construction and 
design of canals. 

The two main methods of developing power are 
by utilizing water power and by burning fuels. The 
hydraulic engineer is mainly interested in the for
mer. Although the initial cost of a hydraulic plant 
is great, the cost for maintenance is small, making 
hydraulic power much less expensive than other 
procedures. Before a hydraulic power plant can be
come operative, a great deal of structural work must 
be done on dams, canals, and aqueducts. Transmis
sion lines must also be strung to conduct electricity 
to the consumer. · 

With the construction of canals comes another 
specialty of the hydraulic engineer and that has to 
do with transportation by water. Rivers may have 
to be readied for seagoing vessels by constructing 
locks and dams or canals may have to be built for 
inland navigation. Another important role of a canal 
is to cut across a narrow isthmus separating two 
bodies of water. It may be possible to save thousands 
of miles of travel with the construction of one canal. 
Recently one of the largest canal projects ever un
dertaken was started by Canada and the United 
States. This project is the controversial St. Law
rence Seaway. Upon completion of the seaway, con
strction of docks, dry docks and piers of the Great 
Lakes will present new opportunities to the hy
draulic engineer. The study of port development 
and freight interchange will also require the services 
of many engineers. 

Although the preceding discussion has indicated 
that there are a great many specialties in civil engi
neering, each specialist must be well educated in 
each of the other fields, and even in other branches 
of engineering. For instance, the structural engi
neer specializing in movable bridges encounters 
electrical and mechanical engineering in the motors 
and machinery, railroading on some approach spans 
and in switcheg, signals, and interlocking plants, 
and water supply in guarding the bridge from fire. 
Wher:t working on pavements, he must know high
way design. In testing materials for the superstruc
ture he encounters metallurgy and chemistry, and 
in protecting the structure he meets with river im
provements. Thisis all in addition to his job of de
signing the steel superstructure. 

The one problem common to all civil engineering 
specialties as well as other branches of engineering 
is that of combining sound practices with economics 
and financing. The most successful engineer is one 
that can finish a project satisfactorily for the least 
amount of money. It is for this reason that economics 
is part of every practical course in the engineering 
curriculum. 
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OPERATOR 

FRACTIONATION
DISTILLATION

RECTIFICATION
STRIPPING

ADSORPTION
ABSORPTION-

SOLVENT EXTRACTION-

HESE UNFAMILIAR words, probably undefinable by 
most freshmen, are only part of a large termi
nology shared in common by the graduate 

chemical engineer and chemist. For the most part 
they describe industrial processes designed by the 
chemical engineer, and also laboratory techniques 
used by the chemist. With this overlapping of vocab
ulary between the two fields the question arises as 
to the exact differentiation between the professions. 
What is the difference in the way the chemical engi
neer prepares for his career and the courses of study 
taken by the chemist? What distinction is made in 
industry between the chemist and the chemical en
gineer? And, most important to the entering fresh
men, what curriculum should be followed to suit 
his talents, interests, and goals? 

The major problem in answering these questions 
is the presence of one small word in the above para
graph ... EXACT. On this campus there is a physi
cal separation of the two schools, but such a distinc
tion is not always apparent in industry. 

The difference in curriculum for the chemist and 
the chemical engineer can be seen by examining any 
current Institute of Technology Bulletin. The course 
material is identical for the two schools for the first 
two years as to course number and instructor. Thus 
the student who is still burdened by indecision as to 
what his major field shall be actually has two years 
to make this decision. The best method of attacking 
the problem is to consult professors in each depart
ment and to talk to people active in the industry 
with degrees in chemistry and chemical engineering. 
The che1nist can expect to spend a substantial por
tion of his professional time in the laboratory, while 
a chemical engineer generally has a desk job, work
ing in close conjunction with plant personnel. This 
is generally reflected in the course material of the 
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last two or three years of the students program, 
which finds the chemist taking many laboratory 
courses in techniques and their applications while 
the chemical engineer is taking courses in theory 
and application of engineering skill5J. 

The fact that the chemical engineering curricu
lum is a five-year course and chemistry is a four
year course, both to obtain a Bachelor's Degree is 
partially offset by the economics of the professions. 
A chemist's will most likely find graduate study 
leading to advanced degrees quite valuable in terms 
of salary distribution and very likely a prerequisite 
for work in the field of basic research. The chemical 
engineer on the other hand, usually finds graduate 
work most valuable for the standpoint of increased 
knowledge and research in his field, but not as good 
an economic investment, relatively speaking, as for 
the chemistry student. This comparison is based in 
terms of payout time for the extra years spent in 
graduate school and the higher salaries received 
after graduation versus the loss of one, two or more 
years of work at the current salary schedule for 
holders of Bachelor's Degrees. 

To remove any further misconceptions concern
ing this problem, which seem to be prevalent on 
certain TV commercials, ALL chemists do not oper
ate odor-detecting devices for the purpose of detect
ing onion odors, nor do many chemical engineers 
steam their unruly hair to necessitate application of 
the sponsor's hair oil. More likely, the chemist will 
be engaged in some form of basic research or product 
improvement while the chemical engineer will be 
found in the process development or technical serv
ice branch of a company in the chemical industry. 
The classic comparison presented to most people is 
that the chemist "discovers" or perfects some chemi-

(Continued on page 52) 
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HE CHANGING NEEDS of society constantly provide 
a pressure on all the engineering fields, to ex
tend the range and complexity of their interests. 

Engineering is based on the fundamental sciences 
of chemistry, physics, and mathematics and the en
gineer must be continually alert to exploit these 
fields. 

If this discussion is to show the appropriateness 
of the Electrical Engineering department's curricu
lum and research, it is necessary to present some of 
the problems facing the electrical engineer of the 
future, and then to show how the department is 
contributing to the solutions of these problems. 

Curiously enough, in spite of the very recent 
popularity of electronics, it can be said that it is the 
oldest field of electrical engineering. The need for 
long distance communication resulted in the ex
ploitation of the· telegraph beginning in 1844, and 
of the telephone beginning in 1876, well in advance 
of the development and exploitation of the electric 
generator and motor which began about 1882. The 
industrial growth of this country demanded an in
creasing use of power machinery, so that as electri
cal engineering developed, the major demand was 
for engineers trained in the principles of the design 
of electric motors and genera tors as well as in the 
transmission of power. The tren1endous facilities of 
our public utilities and the extensive use of motors, 
not only in industry but also in our homes, is visible 
evidence of the success of these engineers. 

A shift in the emphasis in electrical engineering 
to what we broadly know as electronics began after 
World War I. Our growing population and indus try 
spread across a continent demanded improved means 
of communication. The great distances over which 
it became necessary to provide communication re-
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quired some n1eans of amplifying electric signals. 
The invention of the vacuum tube provided an 
answer to this need and led to the development of 
improved communication both by telephone and 
radio. 

Approximately ten years ago, one of the most 
important inventions in electronic technology was 
made by Bardeen, Brattain and Shockley of the Bell 
Telephone Laboratories. This remarkable device, the 
transistor, was initially hailed as a simple and more 
reliable substitute for the vacuum tube and early 
applications of it were made in just this way. The 
distinctive feature of this device was that amplifica
tion could be obtained by controlling the flow of 
electrons in a solid rather than a vacuum. The re
search which aimed at determining the conditions 
under which the basic materials of the transistor 
could be most successfully applied led to a tremen
dous expansion in the understanding of the proper
ties of solids. With this understanding a host of new 
devices has become possible and it is quite conceiva
ble that the ultimate importance of the invention of 
the transistor may be in the devices which have 
been consequent on its development. The interest in 
the solid state of matter which was stimulated by 
the invention of the transistor has led to an increased 
study of many properties of solids. A case in point 
is the magnetic properties of materials and it is 
already evident that we will see in the future many 
new devices which will depend upon improved mag-
netic materials. · 

Another area which has received an impetus since 
World War II is that of electronic aids to computa
tion. Computers have greatly extended our ability 
to apply analytical methods to many problems pre
viously beyond our capability. We can look forward 
to still further application of these machines, not 
only in scientific computation, but also in the control 
of industrial operations and in the determination of 
the best management of business organizations. 

While present computers cannot rightly be called 
electronic brains, efforts are now being made to re
produce electronically some of the processes which 
are believed to occur in the human brain. These 
efforts are still in their infancy, but as they develop, 
it is safe to predict that they will result in electronic 
devices having a sophistication much higher than any 
presently in use. It is quite certain that the success
ful implementation of these devices will require the 
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use of new physical principles. Many of these recent 
advances in electronics and those we anticipate for 
the future depend upon properties of solids and it 
is therefore no surprise to find that in electrical 
engineering curricula an increasing emphasis on an 
understanding of these properties is developing. It 
is probable that these studies will assume an even 
n1ore important part in our curricula in the future. 

While we may expect that electronics will con
tinue to play a prominent role in communications, 
control and computation, it appears that we may 
come full circle and that the most important concern 
of electrical engineering over the next fifty years 
will be with means for increasing the energy avail
able to man. Our civilization requries a continuous 
increase in the per capita use of energy. This increas
ing per capita use coupled with our growing popula
tion makes it clear that within the foreseeable future 
we will outrun our available supply of fossil fuels 
such as coal, oil and natural gas. Nuclear reactors 
can be expected to make up some of the deficiency. 
In the generation of electric energy from atomic 
energy as it is presently accomplished the electrical 
engineer does not play an unusual role. The energy 
of the nuclear reaction is converted first into heat 
energy, then into mechanical energy and finally into 
electrical energy using conventional machines. De
velopments presently in process suggest that the 
electrical engineer may play a more important part 
in the generation of electricity from atomic reactors. 

These developments are, in fact, applicable to 
other situations than that of the atomic reactor, spe
cifically, for the conversion of solar energy into 
electrical energy. Much effort is presently being 
expanded on the development of techniques for effi
ciently converting heat energy directly into elec
tricity without the intermediate step in which the 
heat energy is first converted to mechanical energy 
and then into electrical energy. Rapid strides are 
presently being made in research laboratories, and 
if ideas under consideration can be carried to the 
point of practical importance, a very great simplifi
cation in the problem of production of electrical 
energy will result. 

While nuclear reactors will alleviate our imme
diate pressing need for energy, our long-term hopes 
of providing essentially unlimited power lie in the 
exploitation of thermonuclear or fusion reactions, 
rather than the fission reactions which we are pres-
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ently using. In the completely thermonuclear proc
ess, techniques from these in the atomic piles 
are exploited, and while it is too early to predict 
the ultimate form of the fusion reactors, if present 
ideas are carried through, it is clear that the elec
trical engineer will play an extremely important 
role. As presently conceived, thermonuclear gener
ators will require the control of electrical discharges 
in gases. Many of our present electronic devices 
utilize the conduction of electricity by gases, but the 
fusion process will require additions not previously 
encountered and it will be necessary for us to greatly 
extend our understanding of these phenomena. 

These are but a few of the many problems which 
require the development of new components and de
vices by the electrical engineer. To solve the prob
lems, a large amount of present research is directed 
toward the development of new devices to assist in 
the needed solutions. The two most important of 
these new research areas are the fields of solid state 
and gaseous electronics. 

The university has a dual role, the generation 
and dissemination of knowledge. The electrical en
gineering department accomplishes these functions 
by maintaining an outstanding staff competent in 
both research and education. The department tries 
to have the members of its staff offer courses in the 
areas for which they are known for their research 
accomplishments. 

Some of the fields in which the electrical engi
neering department has outstanding personnel en
gaged in research and education are as follows: 

Secondary emission, Doctors W. G. Shepherd, A. 
J. Dekker, and B. V. Haxby; Noise in semiconduc
tors, electron emission, and gaseous discharge, Doc
tors A. van der Ziel, and K. S. Champlin; magnetism, 
Doctors A. H. Morrish, \V. F. Brown, Jr., and 0. W. 
Muckenhirn; gaseous electronics, Doctor H. J. Os
kam; acoustics, Doctors R. F. Lambert and R. H. 
Lyon; thermionic emission, Doctors W. G. Shepherd, 
and D. E. Anderson; and information theory, Doctor 
R. H. Lyon. Dr. M. Riaz will be added to the staff 
during the present school year, and he will direct 
research in the important area of energy conversion. 
It should be noted that the research is particularly 
strong in the area of solid state. 

The department attempts to provide an oppor
tunity for. qualified and interested undergraduate 
students to participate in research activities. Also, 
the curriculum is designed to train people to take 
part in the development of the new devices necessarv 
to solve the problems facing the electrical enginee;. 
For this reason, the curriculum in electrical engi
neering requires competence in the fields of physics 
and mathematics. 

At the present time there are approximately five 
hundred undergradute students enrolled in the third 
through fifth years in electrical engineering. The 
third and fourth year curriculum is intended to fur
nish a background in such topics as the analysis of 
a.c. and d.c. circuits, electron devices, electromag
netic devices, and of transients. The fifth year cur-

(Continued on page 56) 
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HE MECHANICAL engineering department of the 
University of Minnesota is gradually changing 
to the engineering science approach to the 

teaching of engineering. This is true not only of this 
department but also for the entire Institute of Tech
nology here at Minnesota, and for most of the other 
major engineering schools in the country. But the 
engineering science approach I am referring to is 
the fact that the student is being taught less of 
HOW and more of WHY things are done. That is, 
when a student takes a course in Internal Combus
tion Engines, he will not learn how to repair the 
ailing power plant in his automobile, but why en
gines are constructed as they are and what affects 
their operation. Also in Refrigeration he will not 
learn how to repair his home freezer. Many students 
are disappointed by the fact that they receive so 
much theory and so little practical knowledge. This 
is necessary due to the fact that with our rapidly 
changing technology the practical know ledge of to
day may be completely obsolete tomorrow. However, 
the basic theories do not change and thus an engineer 
with a firm grasp of them has little trouble in under
standing and adapting himself to the advancements. 
Whether students agree with this or do not agree, 
he is going to be taught this way, so he may as well 
accept it. 

Now that I have tried to explain how the me
chanical engineering student is taught and why he 
is taught that way, I think it is time to elaborate 
upon what he is taught. The Mechanical Engineering 
Department consists of five major divisions. These 
divisions are: Air Conditioning and Refrigeration, 
Thermodynamics and Heat Transfer, Industrial, Ma
chine Design and Instrumentation, and Heat Power. 
The student can stress one or more of these fields by 
choosing his electives taken in his fourth and fifth 
years appropriately. 
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Air Conditioning and Refrigeration offer courses 
in air conditioning which includes heating and venti
lating along with summer air conditioning and also 
courses in refrigeration. 

All of the undergraduate courses in the Thermo
dynamics and Heat Transfer division are required 
for graduation, therefore, the student can use these 
as electives. The contents of the courses are exactly 
the same as the titles of the division. 

The Industrial division consists of the Industrial 
Engineering option to the Mechanical engineering 
curriculum and the Industrial laboratories. In Indus
trial Engineering, the analytical viewpoint of the 
engineer is brought to bear on production and man
agement problems. The Industrial laboratory courses 
contain the last stronghold of the how type of in
struction discussed earlier. There are courses in 
metal casting, welding, forging, machine shop prac
tice and plastics. The vast majority of the nonre
quired courses in this group are seldom if ever of
fered. Students wishing to have these courses taught 
should make their wishes known, as that is the only 
way the courses will ever be taught. 

The Heat Power division offers a large number 
of courses in internal combustion engines and steam 
power. 

In the Machine Design and Instrumentation divi
sion the machine design courses cover statics, dy
namics, strength of materials, lubrication, and vibra
tion. The instrumentation courses deal with the 
methods of gathering and evaluating experimental 
and production data. 

The Mechanical Engineering Department is a 
large department in a very large educational insti-
tution. Therefore, the student can expect no indi
vidual help from his instructors if he does not go to 
them and ask for it. However, if he does this, he will 
find the vast majority of the instructors will try very 
hard to see that he understands the material. 

If you enter Mechanical Engineering, you will 
probably learn to hate labs and will wonder why you 
ever wanted to become an engineer. But when you 
finally graduate, you, like most of your classmates, 
will be glad you stuck it out, for you then have one 
of the best engineering educations, and we hope, a 
fairly good job. 
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HE ENGINEERING EDUCATION obtained in a college 
or university should contain two major points. 
First, the curriculum should have the technical 

requirements which form the basis of the engineer
ing profession. Secondly, and equally important, the 
curriculum should make provision for training the 
student for assuming his place in society. 

Any cooperative education plan is built on alter
nate periods of school and work. The "industrial 
laboratory" periods are arranged through common 
agreement of the companies and the school, and are 
designed to supplement the student's normal aca
demic work. Generally speaking, the program is 
arranged so that the student works for the same 
company for all work quarters. 

To maintain a successful program, there must be 
sound administration and full cooperation between 
industry and the universities and colleges. If an edu
cational institution runs both a standard and a work
study program at the same time, it must maintain 
close integration between the two so that the work
study program does not lose its academic value. 

To obtain a Bachelor of Mechanical Engineering 
under the newly revised work-study program at the 
University of Minnesota, the student now must have 
completed three full years of the regular five-year 
program before embarking on the actual "work
study" portion of the program which, as a result, 
has been cut from six work quarters to four. To 
start his first industrial assignment, the student must 
have completed the following course work: 30 cred
its in mathematics, 15 credits in mechanics and ma
terials, 25 credits in physics, 12 credits in chemistry, 
and 0 credits in thermodynamics, along with addi
tional courses in Engineering Drawing, Machine De
sign, Materials Processing, Metallurgy, and Englis~1 
for a total of approxirn2.tely 150 credits. 
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It is felt that with this background the student 
will be better qualified to undertake a challenging 
assignment, and will not run the risk of being as
signed to a "busy-work" project because of his lack 
of basic theoretical know ledge. This should prove to 
be advantageous to both the student and the com-
pany for which he works. 

The program is, as before, set up on an alternat
ing quarter basis. Four credits are given for the 
work assignment, the grade being determined main
ly by a rather comprehensive technical report. In 
addition, the student must complete a three-credit 
correspondence course during the work quarter. This 
is designed to serve the following functions: 
1. Affords the student an opportunity to develop 

study habits apart from the formalized method 
of classroom instruction. 

2. Makes adjustment between the industrial assign
ment and school easier. 

3. Facilitates a more intensified technical program 
during school quarters. 
I feel that the new work-study program will be 

an improvement over the old one in several ways. 
It will allow the company to make use of the student 
immediately on its more challenging projects. An
other problem that will be ironed out as a result of 
the new program is that of Thermodynamics se
quence. For many students this proved to be a 
stumbling block, because to repeat either of the first 
two courses in the sequence, they were forced to 
wait a full year to when it was offered again. The 
idea of completing a correspondence course during 
each work quarter is a good one, although it may 
seen1 a little annoying to the students at first. The 
benefits derived from this are obvious, and it will 
serve the functions listed. 

The old program had its advantages too. It meant, 
for one thing, money coming in for six more months. 
I entered Minnesota as a junior and started the pro
gram immediately. Since that time, I have lived here 
from quarter to quarter on the money earned. Also, 
it meant two extra quarters of orientation into the 
ways of a large company. The first two quarters with 
the company were probably a one-way affair in 
that they were beneficial to me, and not particularly 
beneficial to the company. However, when I started 
my third quarter I had a good working knowledge 
of the company. Under the new progran1 the student 

(Continued on page 54) 
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ERHAPS, AFTER working late into the night on a 
calculus or trigonometry problem, you will ask 
yourself, "What am I doing this for?" This is 

not nearly so dismaying as the fact that you prob
ably will not be able to give yourself a satisfactory 
answer. You cannot see how this obscure problem 
could be related to reality. Therefore, the knowledge 
used to solve the proble1n would appear to have no 
practical va:lue. Worse yet, how could this be used 
to earn a living? On this point you will be right. 
Mathematics problems were not designed to support 
a wife and three children. 

Had you solved the problem you should have 
done some thinking. Now this highly desired step 
has practical value and much earning power. If you 
can accurately and rapidly demonstrate this power, 
the doors of LT. are open to you. 

Now that you are in, try to make the best of your 
time at the University of Minnesota. The Engineer
ing schools will present a basic approach to the En
gineering world. This is done not to make the Uni
versity a pinnacle of educational excellence, but to 
develop the student to be a person with a versatile 
view toward new problems. 

To attain the maximu1n use of these basic skills 
one ought to seek a challenge presented by new 
problems. Do not think of new problems, only as 
the smashing of a previously-conceived barrier or 
as the illuminating of your endeavors with the glow 
of a bright new horizon. Seek new problems as the 
mathematician, who searches endlessly for opportu
nities to apply his highly-polished mental tools. 

New problems will present themselves in an 
amazing variety of ways. It should be quite evident 
that new problems will vary with the individual, 
and depend upon his background, experiences, and 
personality. Let us assume that we will have two 
dissimilar categories into which new problems will 
fall. A person's values and interests will supply the 
necessary criteria for determining the categories 
from which he will select his new problems. 

If one complies with the will of God, he can be 
free to choose either the art of making money or the 
propagation of one's chosen profession. (A mixture 
of the two will quite often lead to frustration.) 
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by BOB HUGHES 

The first of these categories may appear to be 
unrelated, but let us try a different approach. Prob
lems such as policy making, investing, and the calcu
lating of risk will arise in management. The sales
man will be confronted with problems such as the 
finding or developing of new markets, meeting 
people, and presenting his ideas or material. 

The same mind that was developed on the basic 
principles of mathematics, physics, chemistry, and 
a specified engineering field, can easily be adapted 
to new problems through further reading and study. 
It is incidental whether the problem will be one of 
investment, finance, a radical electronic circuit, a 
high-speed reaction, or a prospective customer. 
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E ANT EN TO CREATE TO ORRO 'S HEADLINES! 
The new, dynamic and diversified Northrop Aircraft, Inc., 
creates an ideal work climate for forward-thinking scientists 
and engineers. Our three autonomous divisions are all in 
Southern California- are all headed by progressive manage
ment eager to examine and try new ideas. 

Let's assume that you are a man who can qualify for one of 
our engineering teams- a man who can create history ! 

You'll earn what you're worth, get increases as often as you 
earn them- based on your own individual achievements. Our 
salary structure is unique in the industry; our vacation 
policy extra-liberal, as are all of our other fringe benefits. 

You'll learn while you earn, with no-cost and low-cost educa
tion opportunities at leading Southern California institu
tions- earn advanced degrees and keep abreast of the latest 
technological advances in your own chosen field. 

You'll work with men who are acknowledged leaders in their 
fields- men chosen for their own capabilities and for skills 
in guiding and developing the creative talents of younger 
men. And, these are men who delegate authority, assuring 
your fair share of credit for engineering triumphs. 

You'll be flexible- able to apply your talents to the work you 
enjoy, in the field best suited to your own inclination and 
ability. Northrop Aircraft and its divisions offer wide diver
sity, with over 30 operational fields to choose from. All offer 
challenge aplenty- opportunity unlimited! 

Now choose! See what each division of Northrop Aircraft 
has done and is doing. Then choose the division that offers 
you the most challenge. Write today to reserve your spot 
where news is happening - for your own chance to create 
tomorrow's headlines! 

®uNEWS IS HAPPENING AT NORTHROP 
OCTOBER, 1 S'58 

NORTRONICS DIVISION 
Pioneers in celestial and inertial guidance. At 
Hawthorne: exploring infrared applications. 
airborne digital computers and interplan
etary navigation. At Anaheim: developing 
ground support, optical and electro-mechani
cal equipment, and data processing devices. 

Write: Engineering Personnel Mgr., Nortronics Division. 
222 North Prairie Ave., Hawthorne, California 
or: 500 East Orangethorpe Ave .• Anaheim, Calif. 

NORTHROP DIVISION 
Creators of the USAF Snark SM-62, now 
operational with SAC. Currently active in 
programs for the ballistic recovery of orbit· 
ing man; readying the USAF-Northrop T-38 
supersonic twin-jet trainer and the Northrop 
N-156F counterair fighter for flight tests. 

Write: Engineering Personnel Mgr., Northrop Division, 
1001 East Broadway, Hawthorne, California 

RADIOPLANE DIVISION 
Creator of the world's first drone family; has 
produced and delivered tens of thousands 
of drones for all the U.S. Armed Forces. 
Now developing ultra-advanced target drone 
systems for weapon evaluation, surveillance 
drone systems, and guided missile systems. 

Write: Engineering Personnel Mgr., Radioplane Division~ 
8000 Woodley Avenue, Van Nuys, California 

NORTHROP AIRCRAFT, INC., Beverly Hills, California 
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1 10 ollar detective story 
Men, vehicles and instru1nents bound for the 1niddle east 

The cast of this story may include a part for you. GSI is a leader in 

the worldwide search for new petroleum reserves. Emphasis is shifting 

to foreign areas and there is a world of opportunity awaiting those who 

can qualify for a career in geophysical exploration. 

GSI has openings for college graduates trained in geophysics, 

physics, engineering, math and geology. 

For a rewarding career, which may take you from California to 

Calcutta, join the cast ... join GSI. 

Write for our booklet, "Witb GSI The World Is Your Office." 

EOPHVSIICAL 
D e p a r t m e n t 13 

Airlawn Station, 

ERVIICE INc ... 
-Box 35084 

Dal'las 35, Texas 
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stin house is the b st place 
for talented n 1ne rs 

Howard Zollinger joined Westinghouse in 1951-
has since earned MSEE and two U.S. patents 

At 28, Howard A. Zollinger, a 1951 BSEE graduate of 
Michigan College of Mining and Technology is doing 
" ... exactly what I always wanted to do." Now a 
systems design engineer, he specializes in the develop
ment of modern materials handling systems to support 
increasingly automated production techniques. Since 
completion of theW estinghouse Student Training Course 
in 1952, he has earned an enviable reputation as an 
expert in drive systems; and he has submitted fifteen 
patent disclosures, two of which are about to result in 
patents in his name. 

Most important, Howard Zollinger is doing exactly 
what he wants to be doing. At the completion of his train
ing course, he specifically asked that he be assigned to 
his present department. And, when he decided that 
additional graduate study would be helpful, the West
inghouse Graduate Study Program enabled him to 
combine this study with his regular job. After complet
ing all required course work and his thesis last December, 
he was awarded his MSEE by the University of Pitts
burgh in June. 

OCTOBER, 1958 

Howard Zollinger is one of many talented young 
engineers who are finding rewarding careers with West
inghouse. You can, too, if you've got ambition and you're 
a man of exceptional ability. Our broad product line 
and decentralized operations provide a diversity of 
challenging opportunities for talented engineers. Guided 
missile controls, atomic power, automation, radar, semi
conductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for you 
at Westinghouse? Write to Mr. L. H. Noggle, Westing
house Educational Center, Ardmore & Brinton Roads, 
Pittsburgh 21, Pa. 

YOU CAN BE SURE .... IF ITS 

WATCH WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS'" 
CBS TV MONDAYS 
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The Evolution of Chemical 

Rocket Engines 

L 
IKE ANY OTHER engine, the chemical rocket en
gine is an energy conversion machine. It differs 
from other engines in two basic principles. 

1. It converts the chemical energy in its fuel into 
the kinetic energy of exhaust products with
out the use of moving parts. 

2. It is independent of the earth's atmosphere for 
operation, and gives essentially constant out
put at all altitudes. 

For these two reasons the chemical rocket engine 
is perfectly suited for propulsion at a very high alti
tudes, where high acceleration is needed. 

The first recorded use of rockets as weapons was 
in 1232 A.D. when the Chinese used "Arrows of Fly
ing Fire" against the invading Mongols. These crude 
rockets were made of saltpeter, charcoal, and sul
phur, the basic propellant ingredients for the next 
700 years. The Greeks are said to have used rockets 
before this, but only as toys and novelties. During 
the 14th century, rockets were used again, this time 
during the Italian wars, and Tamerlane's success in 
India was due on some measure to the use of rockets. 
In the 18th century the Hindus successfully routed 
the British cavalry forces with rockets made of 
bamboo loaded with incendiary materials. These 
weapons were equipped with long tail sticks to sta
bilize flight, and had a range of about 1,000 yd. 
The success of the Hindus prompted William Con
greve, an English ordnance officer, to start develop-· 
ing the rocket as a military weapon. The success of 
his work is attested to in our National Anthem, "The 
Star Spangled Banner," written during the British 
bombardment of Baltimore in 1812. The line "And 
the rockets' red glare," gives evidence to their pres
ence and effectiveness. Congreve's rocket was a 
sheet iron contraption, containing as much as 8 lb 
of incendiary material and about 20 lb of solid pro
pellant. It had tail sticks 15 to 20 ft long to sta
bilize it in flight, and could reach a range of about 
3,000 yd. 

Another British ordnance officer, William Hale, 
improved on Congreve's design by concentrating 
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on aerodynamic principles. By putting vanes on the 
projectile he caused it to spin, and thereby stabilized 
it in flight. The United States used some of these 
rockets in the Mexican War. This could probably be 
called the end of the first era of rocket weapons. 
With the introduction of the rifted bore, the range 
and accuracy of conventional artillery was greatly 
improved, and interest in rocket weapons came to a 
standstill. 

It was not until World War II that the rest of 
the world, following the lead of the Germans, again 
turned to rockets for weapons. The army developed 
the first American rocket weapon, the "bazooka" 
anti-tank rocket; other rocket weapons followed 
quickly and a wide variety were developed to suit 
any mission. Since then much progress has been 
made, and today the rocket is an indispensable part 
of the modern arsenal. 

In producing usable kinetic energy output, two 
energy conversions occur in the rocket engine: the 
first when the chemical energy of the fuel is con
verted into heat, and the second, when the hot com
bustion gases are exhausted through the nozzle to 
produce kinetic energy. Since they are directly re
lated to the overall performance of a chemical rock
et, they will be discussed in some detail. 

In the combustion process, a compound of high 
internal energy is chemically changed into a more 
stable compound (or compounds) or lower energy 
level. The heat liberated in this reaction is the dif
ference in molecular binding energies of the initial 
and final compounds. The binding energy of com
pounds is usually expressed as heat of formation, 
and the difference is usually called the heat of com
bustion. To obtain the maximum energy then, the 
reactants must have high initial heats of formation. 
Although high heat of combustion is the first re
quirement of a good rocket propellant, compounds 
with the highest initial energy are also the least sta
ble, and handling problems become important. 

The second energy conversion in a rocket takes 
place at the nozzle where the heat energy of the 
combustion gases is converted into kinetic energy. 
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by JAMES R. COLEMAN 

This kinetic energy, usually called thrust, is ex
pressed in units of force. The thrust is produced by 
the reaction on the forward end of the combustion 
chamber of the high speed gas particles leaving 
through the nozzle. 

As a given amount of propellant burns, it pro
duces thrust for a certain period of time. The product 
of this thrust, and the time through which it acts is 
termed impulse. The specific impulse divided by the 
weight of fuel consumed, was the performace rating 
standard for any fuel and is usually stated in lb-sec 
per lb. The higher the specific impulse, the smaller 
will be the weight of propellant required for a given 
operation. The specific impulse, essentially a meas
ure of fuel consumption, allows rocket engines to be 
compared with turbojet and ramjet engines now in 
use. 

In most applications, rocket engine thrust is used 
to propel an airborne vehicle. In accordance with 
the law of conservation of momentum, the momen
tum of the vehicle must equal the momentum of the 
exhaust. This is the principle on which all rocket 
engines are based. 

Solid Pro·pellant Rocket Engines 
Because combustion is essentially a controlled 

gas generation process, the development of solid 
rocket propellants can be approached from two di
rections: 

1. Lowering the burning rate of explosives with 
inhibitors. 

2. Raising the burning rate of plastic and rubber 
base compounds with catalysis. 

Both methods have been successful and are used 
today. In the solid propellant rocket, the propellant 
(a cast off fuel and oxidizer mixture) is carried and 
burned in the same chamber. Since the propellant 
burns only on the exposed surface, the burning area, 
and consequently the rate of gas generation, can be 
controlled, and the thrust adjusted by properly shap
ing the grain, or by preventing certain surfaces from 
burning. The grain will burn neutrally and will pro
duce constant thrust. By changing the shape of the 

(Continued on page 58) 
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H. BROWN BALDWIN 
B.S. Mech. Eng., U. of Vermont, 1949. 
Began as Cadet Engineer, Boston Gas 
Co., 1950. Became Staff Engineer in 
Distribution Development Section, 
1952; Staff Engineer in charge of De· 
velopment, 1955; Distribution pia nning 
Engineer, 1956. Worked closely with 
company's natural gas conversion pro
grams. Now advisor to Distribution 
Department charged with developing 
processes, machines, specifications. 
Assists management in preparing cost 
estimates, job analyses, other projects. 

wit t e 
e nati n's sixt 

W.C.DAHLMAN 
B. S. Gas Eng., Texas A. & 1., 1938. 
Began as Engineer trainee with lone 
Star Gas Company after graduation 
from Texas A. & I. with first four-year 
Gas Engineering degree offered by 
institution. Joined Houston Natural Gas 
Company in 1942. Became District 
Engineer in Texas City and then District 
Manager in Beeville and El Campo. 
Dahlman is currently Chief Engineer 
with full engineering responsibility 
throughout the twenty counties in the 
company's Texas Gulf Coast System. 
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The Gas industry-the sixth largest in the 
nation-has a total investment of over 
$15 billion. Last year the industry set a 
new all-time record in number of cus
tomers, volume of Gas sold, and dollar 
revenue. In fact, Gas contributed 25% of 
the total energy needs of the nation as 
compared with 11.3% in 1940. The Gas 
industry is a major force in the growth 
development and economic health of this 
country. 

There are many opportunities for you 
in the Gas industry. The industry needs 
engineers, and does not over-hire. You 
won't be regimented. There's always room 
for advancement. With utility companies 
and with manufacturers of Gas equip
ment, there's a future for you as an 
engineer. Call your nearest Gas Utility. 
They'll be glad to talk with you about 
your opportunity in the Gas industry. 
American Gas Association. 
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The huge Convah·~Fort Worth plant is Uo .. 
cated on the western edge of fort Worth, 
and is connected to aU parts of the city by 
a system of Himited access freeways. 

Vital statistics for the engineer and 
scientist interested in a position affording 
a high potential for professional growth: 

America's largest and most 
complete air craft manufactur
ing facility located in the na
tion's 12th market area 

Nearly half-a-hundred highly 
advanced Air Force contracts 
now on hand 

Extensive research and de
velopment equipment and 
facilities 

Broad educational and em
ployee benefits 

First to employ the weapons 
system management concept 

Latest achievement . . . Am
erica's first supersonic bomber 
• . . the all new B-58 

A resume of your training and experience 
will be evaluated by engineers in the 
department best suited to your particular 
qualifications. 

I 
FORT WORTH, TEXAS 

CONVAIR IS A DIVJSION OF 
GENERAL DYNAMICS CORPORATION 
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ISOLATION-Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center~ Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION -The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 
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Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 

Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
-different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems .. .. .. in whatever 
form they take. 

For further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officer. 
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Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 

FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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HE HUGE 13-YEAR national highway program 
now shifting into high gear over the country will 
give many millions of Americans their opportun-

ity to be roadside superintendents at one of the 
greatest shows on earth-modern, mechanical road
building on a large scale. 

To those who consider roadbuilding prosaic, a 
word of caution is in order. Childhood remem
brances no longer apply. Highway design and con
struction today are as different from that of the 
1920's-our last big highway-building era-as 1957 
model cars are different from the Model A. From a 
cut-and-fill operation involving mostly manual la
bor, roadbuilding has progressed into one of the most 
complex of modern businesses, involving such varied 
skills as aerial photogrammetry and soils chemistry, 
and such specialized tools as electronic computers, 
diamond-tipped saws and two-way radios. 
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Edited by LARRY RUST 

The path for a modern road may be cleared by 
a machine capable of removing eight truck loads of 
earth in one huge bite. The most modern of today's 
highways are built by paving "trains" of ingenious 
machines which actually move on rails, mixing, de
positing, spreading and leveling the concrete pave
ment. Even the concrete itself is different, contain-· 
ing literally billions of microscopic air bubbles in 
every yard. 

These are some of the surprises which greet the 
roadside superintendent behind the barricades. But, 
engineers point out, such a casual visitor sees only 
the final phase of roadbuilding. Planning and de
sign of the highway started many years before. 

The job of planning an Interstate System high
way is staggering. State highway departments are 
determining right now how many vehicles, of what 
type, will be traveling between various cities, , and 
by what routes, at various hours of the day in the 
year 1975. This is not to guide them in building to
morrow's highways, but today's. By law, highways 
now being built on the 41,000-mile National System 
of Inter-State and Defense Highways must be de
signed and built to carry the traffic of 18 years from 
now. 

This means land purchased now must he wide 
enough to accommodate the number of lanes re
quired for future volumes of traffic. The road must 
be located where it will be most needed in 1975 and 
beyond, as well as today. 

The decisions our highway engineers make will 
play a vast role in shaping the future of Americans 
for not only must they plan for the needs of existing 
communities, but for communities as yet unborn 
which will result from these new highways. Pave
n1ents and bridges must be strong enough now to 
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carry the increased volumes and the types and 
weights of vehicles that will use them in the year 
1975. 

To build all roads to the highest standards would 
be prohibitively costly. But to "under-design" a 
heavy duty highway is even more wasteful. Thus the 
responsibility resting upon the shoulders of the state 
highway engineer and the difficulty of his forecast
ing job are enormous. 

In early America, the first roads often followed 
Indian paths through the forests, or even routes fa
vored by buffalo. Today's major highways are not 
left to such chance. Once traffic studies and fore
casts have shown the needs, the actual routes of the 
new highways are determined by the most advanced 
engineering skill. 

Selecting the route begins wth a survey of the 
land which the new highway will cross. To deter
mine tke most practical and economical route, the 
engineer mu.st consider the contour and geology of 
the land, the flow of water, and even such seemingly 
remote matters as the angle at which the winter sun 
will shine on the snowy slope of a hill. This is where 
aerial photography comes in: many highways are 
now designed on the basis of three-dimensional aer
ial photographs which form an extremely accurate 
topographical map. 

Other engineers armed with boring drills, seismo
graphs, and instruments for chemical analysis gather 
data on the soil. The surveyors determine whether 
the ground will be firm enough to withstand the 
anticipated load of traffic. They also plan how "cuts" 
-areas where earth is moved-can be most economi
cally balanced with "fills"-sections where earth 
must be added-to minimize earth moving. 

Now they are ready to design the new highway. 
It may take months to reduce the surveyors' intri
cate findings to scaled blueprints and accurate cost 
estimates. On the New York Thruway, for instance, 
an eight-mile stretch required a plan book contain
ing 1,200 separate maps. 

An important step remains-acquisition of the 
right-of-way. Today's superhighways are built on a 
strip of land often more than 300 feet wide. To ob
tain this much land is seldom an easy, and sometimes 
a very time-consuming task. It becomes even more 
difficult and expensive when-in the case of a city 
expressway-buildings have to be moved or wrecked 
and families relocated. For Chicago's Congress Street 
Expressway, for instance, right-of-way acquisition 
alone cost $4.4 million out of the total cost of $12.5 
million per mile. 

With right-of-way purchased, and plans and spe
cifications approved by the U. S. Bureau of Public 
Roads to qualify for Federal aid, the project is at 
last ready to be advertised for bids. The responsible 
contractor who submits the lowest bid gets the 
contract. 

The contractor's forces arrive at the construction 
site, set up camp, and take over like a modern mech-
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anized army. The first machines to see action are 
usually the bulldozers; they are sent crashing 
through the landscape to shave off trees, obstacles 
and underbrush. When rock is encountered, it has to 
be blasted and· hauled away in trucks. 

The bulldozers are followed by giant scrapers 
that clear and shape the terrain along the right-of
way. They rip off sod and top soil, shave off 
high ground and fill in the low areas. One of these 
giant scapers can move as much earth as a thousand 
men with wheelbarrows. 

Next comes machines which cut roadside ditches 
or trenches for drainage pipe. Good drainage is es
sential on any road. Unless the soil under the pave
ment is kept dry, it loses its ability to support the 
pavement. Simultaneously with the installation of 
drainage pipe, work is begun on other structures 
such as bridges and culverts. 

After the right-of-way has been cleared and 
drainage facilities installed, the earth movers pull 
out. They leave the roadway a few inches below 
grade, ready for placing the pavement. This "sub
grade" is compacted tightly by giant rollers to pre
vent future settlement. 

Next, a four- to six-inch thick layer of granular 
material-sand, gravel or crushed rock-is deposited 
on the subgrade to keep the foundation well drained 
and free of frost. This material is trimmed by a 
"grader" to a precise tolerance of about 1j16th of 
an inch. 

Meanwhile, crews have been placing the forms 

(Continued on page 36) 
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for concr.ete. Since these forms also serve as rails 
for the finishing equipment, they must be placed 
very accurately to make sure the pavement will be 
uniformly even to satisfy exacting inspection. 

Paving Begins at Last 
All this work has been preliminary to building 

the pavement. The giant paving machines which 
can mix and place as much concrete in one day as is 
used in building 200 average-sized house:.; now ap
pear. The huge drums of the paver are loaded with 
dry material-cement and aggregates-delivered by 
truck from a hatching plant. Then in a series of 
automatic operations, the proper amount of water is 
added, the concrete is mixed and delivered to the 
dump bucket. The bucket rides out over the road
way on a long boom, places its load-generally about 
1% cubic yards of concrete-exactly where needed, 
and returns for another load. 

As the concrete is placed on the roadway by the 
paver, the "spreader" moves up. Using the side forms 
as rails, this self-propelled machine pushes a big 
paddle from side to side to spread the concrete even
ly over the space between the side forms. A giant 
revolving screw is also often used for this purpose. 

After the concrete has been leveled, it is compact
ed by vibrators-a row of pneumatically operated 
"feet" which beat into the concrete at the fantastic 
rate of about 4,000 times a minute. The vibrators re
move any voids that may have been pres.ent in the 
newly placed concrete. -

Bringing up the rear is a self-propelled finishing 
machine called a "longitudinal float." A typical ma
chine consists of a hydraulically controlled steel 
blade, or "screed," that moves slightly from side to 
side as the machine progresses along the pavement. 
This final mechanical operation gives a smooth, true 
surface to the pavement. 
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For final finishing, men push long-handled wood
en fiats back and forth across the finished pavement, 
smoothing out the slightest imperfections. Others 
drag a strip of rough-textured burlap or draw a stiff 
bristled broom across the slab to give the concrete a 
grainy, skid-resistant surface. Finally, a curing mem
brane is sprayed over the concrete to retain moisture 
until the pavement has fully hardened. 

Shortly after the concrete is finished, thin, almost 
invisible contraction joints are cut. These are sawed 
in the pavement by a diamond-tipped or carborun
dum blade after the concrete has partially hardened. 
Sawed joints, now widely used, provide smoother 
riding than the formed joints used in the past. 

Another important development is the use of 
"air-entrained" concrete which contains billions of 
tiny air bubbles. These air spaces provide expansion 
chambers for freezing water and thus eliminate the 
scaling formerly caused by freezing and applica
tions of salt to melt ice. 

When the paving train has placed and finished the 
concrete, many jobs still remain. Firm shoulders 
must be constructed; slopes must be sodded and the 
right-of-way landscaped to prevent erosion as well 
as to beautify the roadside; and fences and traffic 
signs must be erected. 

When the road is opened for travel, the motorist 
is likely to notice only the wide, smooth ribbon of 
concrete, unaware of the years of research and plan
ning that give him the world's finest roads. But be
cause the motorist is also a taxpayer helping to pay 
for these roads, it is up to him to help make sure his 
money is invested in the safest, most durable high
ways possible. The roads being built today are a 
multi-billion dollar investment in America's future. 
If they are built of the most durable materials, to 
the high standards demanded by future traffic, they 
will be one of the best investments America ever 
made. 
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It is Western Electric's job in the Bell System to manufacture some 65,000 different 
parts which are assembled into a vast variety of telephone apparatus and equipment. 
This job, coupled with our other responsibilities as part of the System, requires the 
assistance of engineers in every field. 

Their skills and talents are needed to develop new manufacturing techniques, solve 
quality control problems, determine machine and tool requirements, devise testing 
facilities and methods. They work on new applications for metals and alloys, calculate 
raw material needs, seek manufacturing cost reductions. 

In helping meet the Bell System's need for more and better telephone equipment, 
Western Electric engineers have assignments in the other areas of our job-installation, 
distribution and purchasing. 

Our engineers are also deeply involved in defense projects entrusted to us by the 
government. Because of our specialized experience as part of the Bell System we are 
well equipped to handle the job. Among these projects: the Nike guided missile system 
and the White Alice communications network in Alaska. 

Of course, Western Electric engineers are encouraged and assisted in developing 
professionally ... in expanding their technical know-how. Company-sponsored pro
grams - like the full-time Graduate Engineering Training Program and the Tuition 
Refund Plan-help them along. 

Promotion from within-a Western Electric policy-helps many of our engineers 
move into positions of prime responsibility. Today, 55% of the college graduates in our 

upper levels of management have engineering degrees. In 
the next ten years, 7,000 key jobs must be filled by newly 
promoted people-engineers included. 

Western Electric technical fields include mechanical, 
electrical, chemical and civil engineering, plus the physi
cal sciences. For more information pick up a copy of 
"Consider a Career at Western Electric" from your 
Placement Officer. Or write College Relations, Room 
1111D, Western Electric Company, 195 Broadway, New 
York 7, N. Y. And sign up for a Western Electric inter
view when the Bell System Interviewing Team visits your 
campus. 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington, Greei,sboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio; Oklahoma City, Okla., and Teletype Corporation, Chicago 14, 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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YOU ALWAYS GET PROVEN QUALITY FROM TURQUOISE DRAWING LEADS AND PENCILS 

PROVEN GUDING-17 different formulae make sure you get exactly the line you expect
from every pencil, every time. 

PROVEN DURABILITY-Because compact lead structure gives off no chunks of useless "dust" 
to blow away, Turquoise wears down more slowly. 

PROVEN NEEDLE-POINT STRENGTH- as electron photomicrograph shows, Turquoise lead struc
ture is finer-and therefore stronger. It holds a needle point under 
drawing pressures for long lines of unchanging width. 

EAGLE PENCIL COMPANY • NEW YORK • lONDON • TORONTO • MEXICO • SYDNEY • BOGOTA 
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OTURQUOIS 
CLEANTEX 
ERASER: 
Super-soft, 
non-abrasive 
rubber. 

• 
I This Electron Microscope takes per· 

feet pictures 7,500 times actual size 
-lets you see the startling difference 
between Eagle's "Electronic" Tur· 
quoise lead and the lead in the 
usual quality drafting pencil. 

Photographs courtesy of 
Lodd Research Industries, Inc. 

39 



ENGINEERING'S NEW BABY 

PUBLIC TIO 

' ' HAT'S IN IT for me?" is probably the most 
unexpressed thought in the English lan
guage. As engineers with practical training, 

most of us are even more tempted to ask the ques
tion than others in more "esthetic" walks of life, 
except that we are more likely to ask "How can I 
make it have more in it for me?" 

Most engineers shun away from the literary 
field. They leave journalism to the journalists and 
the professional writers. As a result, most engineer
ing concerns and people in non technical fields tend 
to have a rather low opinion of the engineer's abil
ity in the literary field. 

If you can go to your job interview with "Tech
nical Writing" as one of your areas of interest, you 
hold a trump card in your hand whether you know 
it or not. The number of openings in technical writ
ing is limited, but a man with "obvious" ability in 
expressing himself is considered as an asset in any 
organization, and most companies consider it very 
highly in pre-job offer evaluation. It is interesting 
to note that some companies, among them Convair 
Astronautics, place their Specifications Writing De
partment on the par with their engineering depart-
ment. 

This article is a general description of technical 
journalism and, in addition, includes the benefits, 
that the author feels he has gained as a past staff 
member and Editor of the 'Log. 

Technical writing is not a narrow, specialized 
field. In addition to company magazines, there are 
over 2,000 technical and trade journals published in 
the United States. 

Another kind of opening exists with the private 
technical writing companies or agencies. Some of the 
large companies use these smaller organizations on 
a consulting basis, hiring them to advise their own 
people on how to write up reports and technical ar
ticles. 

The technical writer, then, has wide horizons for 
his talents. Today he may be writing up a service 
manual for a new locomotive; tomorrow he may 
move over to magazines like Nucleonics or Factory 
as an associate editor. 
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by J. F. CUDERMAN 

Signs point toward new undergraduate degrees 
in technical writing, say a Bachelor's in Technical 
Writing. 

Many large companies, starting with young men 
and women who can write, have their own training 
programs to turn out technical writers. 

Company Publications 

Some of the best opportunities occur in industries 
and privately endowed institutes that conduct re
search, development and manufacturing. The giant 
aircraft complexes, in particular, are putting the 
Technical writer into orbit. A modern airpline or 
missile, before it has been completely designed, has 
several back rooms full of reports referring to it; 
not to mention specifications, handbooks, and com
muniques. 

It is not uncommon to appropriate $100,000 or 
more for "cookbooks" describing operating proc.e
dures, maintenance, and general information. Mili
tary contracts often allow $10,000 for the outline de
velopment of the handbook alone. 

Technical editing is often a more important func
tion of the technical writer than writing. He must 
exercise judgment to include enough information to 
cover the subject matter, yet leave out unessentials. 
He must check all copy, formulas, theory, graphs, 
and illustrations. The manuscript organization must 
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be complete and visible. Much of his job is in the 
nature of liaison-from one engineering lab to an
other. Often the most difficult part of his job is the 
public relations aspect within the company. It is 
often hard to convince people who are top engineers 
and scientists that their writing is just plain ........... . 
............ , and that the editor's way is better. 

While there are many routine, and sometimes 
tedious parts to a technical writer's job the inter
esting aspects usually outweigh the unpleasant. 
Most companies have plants in different parts of 
the country. Technical editors and writers fly from 
one plant to another covering various aspects of 
different projects. 

In a large concern, the technical writer, more 
than anyone else, has an overall view of his com
pany's operations. In considering long term possi
bilities in management, his position will probably 
grow more advantageous. 

Faders Entering in Technical Writing 

A question often asked is "What are the rules of 
Technical Writing?" First of all the technical writer 
considers his reader, his probable intelligence level, 
his attitude, the conditions under which he is using 
the material. A maintenance handbook format would 
obviously differ from that of an operating manual. 

The reader's mental set also, is an important fac
tor. If the handbook is written for a non-captive 
reader, it will obviously be slanted differently than 
if it were intended for an individual reading the 
manual under protest. 

How rushed the reader is when looking up how to 

fix a leaky oxygen valve on a Vangard, or how far 
away the deadline is for the technical writer are 
other factors which influence the manner of presen
tation. Sometimes journalistic perfectionalism must 
be sacrificed, to some extent, to meet deadlines. This 
gives a chance for improvement in revised editions. 

The place where the completed manuscript is 
used is another consideration. For example, a~ un
happy G.I. on a Nike Base in the London fog on the 
Fourth of July, will require a different kind of print, 
type size, size of manual, and layout, than say his 
Russian counterpart of Vladivostok, on New Year's 
day. 

Technical Publications 

The McGraw Hill, Hayden Publishing Company, 
etc., putting out such publications as Electrical Age, 
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Nucleonics, and Machinery, too, require engineer
trained technical writers. Their function is to serve 
people in specific technical areas and to indicate the 
span and breadth of current development. As such, 
they perform an invaluable orientation function for 
the practicing engineer. 

Another class of publications is that of Society 
Magazines, i.e., the ASME and SAE Journals. They 
too, perform a function similar to that of the Trade 
magazines. Both classes of magazines take editors 
and technical writers into the field to dig up inform
ation. Technical editors and writers in this type of 
work range from Bikini, to Shippingport, and from 
Antarctica to Point Barrow-in short, wherever new 
and different scientific and engineering machinery is 
in operation and the vistas of technology widen. 

Monetary Rewards 

Monetary rewards for technical writers vary 
from nothing at all to a very substantial fee. Techni
cal magazines in companies usually pay from $20 -
$40 per page, and others, like the 'Log pay little or 
nothing at all, but it is good experience. Companies 
consider it in making promotions or, where graduat
ing seniors are involved, job offers. Also, there is 
the satisfaction in seeing how good your name looks 
in the byline of a well written article. 

It is to be noted that the more popularized an 
article is, the better it will sell (both to the editor 
and to the reader). There are a number of factors 
that make a good Technical article. They can be in
cluded under the general heading of "How to Get 
A's in Engineering English." 

How to Get A's in Engineering English 

Successful Technical writing considers the reader, 
it is aimed at him, sticks to the subject, and has lots 
of experts mouthing off (Quotations). 

The lead and conclusion are both very important. 
The first puts the bit in the reader's mouth, the second 
brings him back for more. The lead should be in 
spirit with the rest of the article. The conclusion 
should be a summary or direct statement, depending 
on length of the article and the requirements it must 
fulfill. 

Illustrations and diagrams are very helpful and 
their frequency should be proportional to the diffi
culty of material. 

(Continued on page 42) 
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PUBLICATION ENGINEERING 
(Continued from page 41) 

To be brief, definite and concise; describe the 
subject adequately, yet not too much; construct 
shorter paragraphs and sentences as the plot thick
ens (i.e. why it is covarient instead of contravarient) 
is the essence of good technical writng. 

It is permissible to cite historical examples, but 
the future is more interesting. 

Technieal writing should be in character with 
the subject. If one is describing a Fordomatic, it 
should be done systematically, gear by gear, plane
tary by planetary, simply and efficiently. 

Where This leaves You 

Engineering, more and more, is utilizing reports 
-reports that can be read by non-technical as well 
as technical people. How far engineering itself goes 
as a profession, depends on John Q. Engineer and 
how well he artculates (talks) both verbally and on 
paper. Another characteristic that an engineer must 
exhibit is the ability to keep people working for him. 
This involves learning, it requires an alert and ma
ture attitude. 

You hear about activities-how good they are, 
etc., etc. A lot of them are just a lot of Micky Mouse 
where Would-be-Wheels play Follow the Leader. 
Naturally you are busy with your program, every
one in engineering is, and if you are an Engineer 
worthy of the name you want to participate in some
thing worthwhile if you are to participate at all. 
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If you feel that way about it, come down to the 
'Log office and you'll find a bunch of fellows with 
the same attitude doing a good, constructive job. The 
'Log gives one the chance to .experiment in working 
with people. Here your mistakes don't cost you an 
advancement as they would in Industry. To keep the 
majority of a volunteer staff of 40 people happy and 
cooperative for a full year is a challenge. It is the 
job and responsibility of the 'Log editor and his 
Council editors. 

As in Industry, the 'Log utilized people-engi
neers -to take raw materials- manuscript- and 
make them into a finished product-Technolog. The 
biggest reward comes when you page through a copy 
of the 'Log when it just gets in from the printer on 
schedule. Last but not least, the 'Log staff must work 
with other groups and organizations (Liaison). For 
instance, they have worked with the faculty in the 
past to obtain expanded facilities, with other student 
groups to increase coverage, and with the printer to 
expedite production. Experience as an Editor on the 
'Log gives one the chance to be Boss, to learn how 
to gracefully commune authority. Not everyone can 
do this-look at some brand new "Lab Instructors." 

While the 'Log is not a substitute for sex, it does 
provide a very worthwhile opportunity to improve 
your chances for landing the job you want when 
you graduate. · 

Drop into Room 2 Mechanical and talk to Jim 
Dougher. You'll find that the "New Log," as reorgan
ized in 1957, allows you to spend as much or as little 
time on each issue as your schedule permits. 

ENGINEERS' B~~KST RE 
Main Engineering Building 
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AiResearch engineered and produced 
this electro-hydraulic servo system
the most reliable and responsive 
steering control system for missiles 
yet produced. Extremely lightweight, 
it consists of three control valves and 
six actuators. 

This unique system represents but 
a part of the challenging, important 
work under way at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power units; 
gas turbine engines and turbine and 
air motors; cryogenic and nuclear 
systems; pneumatic valves; indus
trial turbochargers; air conditioning 
and pressurization; and heat trans
fer, including electronic cooling and 
nuclear applications. 

Intensified engineering is con-

ducted by small groups where indi· 
vidual effort and accomplishment are 
quickly recognized, providing oppor
tunity for rapid growth and advance· 
ment. An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement from a variety of 
analytical or development projects. 

Advanced education is available 
through company financial assistance 
at outstanding nearby universities. 

o For full information write to Mr. G. D. Bradley 

THE CORPORATION 

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNiA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES o A/RESEARCH MANUFACTURING, PHOENIX o AIRSUPPLY 

A/RESEARCH INDUSTRIAL o REX e AERO ENGINEERING o AIR CRUISERS o A/RESEARCH AVIATION SERVICE 
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ADVANCED DEGREES 
can be earned while a full
time employee of CONVAIR

POMONA. Salaries and benefits 
compare with the highest in 
private industry anywhere . 

"' .. 

If YOU are graduating in Engineering 
or the Sciences, you owe it to yourself 
to investigate the career 
advantages of becoming a 

PROFESSIONAL ENVIRONMENT 
CONVAIR-POMONA is housed 
in the newest kind of air
conditioned plant. Research 
and Development facilities 
manned by "name" experts. 

I 

I 

I 
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CONVAIR .. POMONA in Southern 
California is the first fully-integrated mis
sile plant in the U.S. Here the Navy's 
TERRIER supersonic missile is designed and 
built. You, as a graduate engineer or science 
major, can build an outstanding career in 
electronics and missiles systems at coNvAIR
POMONA. You will work with the most mod
ern electronic equipment known. Better 
yet, you will work with the kind of friendly, 
informed engineer-scientist groups that are 
pacing the advance into outer space. And 
you will live where the climate and oppor
tunities for spacious living and outdoor 
recreation are unsurpassed in America. 

PROMOTION FROM WITHIN 
assures you of continuing 
evaluation of capabilities and 
the swiftest possible advance
ment in this constantly 
expanding organization. 

" 

CALIFORNIA LIVING 
close to mountains, desert, 
seashore. Modern homes with 
swimming pools are within 
easy price range. Year-'round 
outdoor sports and recreation. 

I 

SEND RESUME FOR COMPLETE 

INFORMATION TO: 

ENGINEERING PERSONNEL DEPT. 7-R 

POMONA, CALIFORNIA 
A DIVISION OF GENERAL DYNAMICS CORPORATION 
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• 

.. . 

.. 
" .. 
0 
0 .. . .. .. 
0 

. 
" .. 
0 

.. .. 

.. . .. 
" .. .. .. . .. .. . .. .. 

•••••••••••••••••••••••••••••••••oooeoeooeeoooooeooo••• •••••••••••••••••••••••••••• ••••••••••••••• 

44 MINNESOTA TECHNOlOG 



J KES? 
Rules for handling women electrically: 
If she talks too long- Interrupter. 
If she wants to be an angel -Trans-

former. 
If she meets you half way- Receiver. 
If she gets too excited -Controller. 
If she gets up in the air- Condenser. 
If she is hungry- Feeder. 
If she sings inharmoniously- Tuner. 
If she is wrong - Rectifier. 
If she is too fat - Reducer. 
If she gossips too much - Regulator. 
If she wants to get married - Resistor. 

A Psychologist and a Proctologist 
decided to open a joint office and 
had a conference with the sign paint
er. His first suggestions was "Doctors 
Jones and Brown-Nuts and Butts." 
This was too flippant for the good 
doctors, so the sign painter came up 
with another suggestion. "Doctors 
Jones and Brown -Odds and Ends." 
That didn't go over either. The sign 
finally read "Doctors Jones and Brown 
-Queers and Rears." 

"Do you enjoy Browning?" 
"No, but I sometimes have to resort 

to it around exams." 

The reason the Romans gave up 
their big holidays was because of the 
overhead. The lions ate up all their 
prophets. 

Coed: "I just threw this on in a 
hurry." 

Dad: "Darn near missed, didn1t 
you?" 

He got two degrees in college 
And was smart as he could bei 
Then one day he slugged a copper 
And got the third degree. 

"Hey, Dad, I'm home from school 
again." 

11What the devil did you do this 
time?" 

"I graduated." 
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A young girl was engaged by a 
manufacturer to distribute little boxes 
of candy free to passers-by. At the 
close of the day she ran into a friend, 
who asked, "Is it true you're going to 
be married soon?" 1'Next month," was 
the answer. "That's wonderful,11 said 
the friend, "what are you doing in t,he 
meantime?" "Nothing much," admit
ted the coed, 1'Just giving away free 
samples." 

Then there was the fellow, name of 
Joe Kissinger. He didn't like the name 
Kissinger, so he had it changed to 
Mackay. Two months later he had it 
changed to Johnson. Then he decided 
he had made another mistake, and 
had it changed to Cartnell. By this 
time all his friends had begun to ask, 
"I wonder who's Kissinger now?" 

How about the scissors and knife 
grinder who announced so happily, 
111 never saw things so dull.'' 

C.E. "How did you puncture that 
tire?'' 

E.E. "Ran over a milk bottle." 
C. E. "Didn't you see it?" 
E.E. "Naw, the kid had it under 

his coat." 

"Halt, who goes there?" 
"American." 
"Advance and recite the second 

verse of 'Star Spangled Banner.'" 
"I don't know it." 
"Proceed, American/' 

Typist: "But, professor, isn't this the 
same exam you gave last year?'1 

Professor: "Yes, but I've changed 
the answers." 

"It is a statistical fact/' said the 
woman lecturer, "that there are thirty 
per cent more men than women in 
mental hospitals." 

A little man in the rear then leaped 
up and yelled, "Okay, okay, but who 
put them there?" 

Thousands of 
ITT engineers are 

"space men'' 

NOT literally, of course, but they are 
engaged in so many electronic activ
ities associated with the vast air 
world above us that they might well 
be broadly identified as "space men." 

Many have achieved a high record 
of success in research, design, pro
duction, testing, and field engineer
ing of air navigation and traffic con
trol systems ... including ILS, Tacan, 
Vortac, Data Link, VOR, DME, Nava
screen, Navarho, and automatic 
"typewriters" serving theN arcast sys
tem for in-flight weather reporting. 

Other ITT ."space men" are mak
ing important contributions to air 
reconnaissance, inertial navigation, 
infrared, missile guidance and con
trol, electronic countermeasures, ra
dio communications, radar, scatter 
communications, and other catego
ries vital to national defense. 

These are only a few of the many 
activities at ITT laboratory and 
production centers - coast to coast 
- where challenging problems are 
constantly opening the way to top 
careers. 

Consult your College Placement Officer 
for interview date; or write to nr 
Technical Placement Office, 67 Broad 
Street, New York 4, New York. 

INTERNATIONAL 
TELEPHONE AND TELEGRAPH 

CORPORATION 

67 Broad Street " New York 
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0 1. Ship fittings. 

0 2. Television antennae. 

·0 3. Heat sinks for missile nose cones. 

0 4. Architectural extrusions. 

0 5. Prefabricated plumbing lines. 

0 6. Pipelines for sodium hydroxide. 

0 7. Collector vanes for solar heating. 

D 8. Resistance heating elements. 

D 9. Resistance-welding electrodes. 

D 10. Gold-plated jewelry. 

1. Yes. Copper, and many of its alloys, have 
excellent resistance to salt water corro
.Sion. 

2.. No. The important properties of copper 
are not needed and lighter, cheaper 
metals are usually used. 

3.. Yes. Copper's high heat conductivity 
protects the delicate instruments inside 
by quickly dissipating the surface heat 
of re-entry. 

4. Yes. Architectural bronze extrudes read
ily and is used for a wide variety of ar
chitectural shapes. 

5.. Yes. Because copper tubing can be easily 

0 

0 

0 

D 

D 

S? 
Now try your hand at these 

True-False Selections: 

11. Proved copper reserves have decreased 
in the last 20 years. oT, oF. 

12. On the machinability rating scale, Free-
Cutting Brass rates 100. OT, oF. 

13. The green patina of copper can be 
developed artificially. oT, oF. 

14. Copper and copper alloy parts should be 
joinedonlybyriveting. OT, oF. 

15. Nickel Silver is an alloy of nickel and 
silver. OT, oF. 

and firmly soldered, it lends itself well 
to prefabrication. The few unassembled 
joints are soldered on the site, eliminat
ing . the use of threaded fittings. 

6 .. Yes. Copper-nickel alloys have good re
sistance to many alkalies and are often 
used in contact with them. 

7. Yes .. Large vanes of copper are black
ened and mounted on a roof to collect 
the sun's rays. The high thermal con
ductivity of copper makes it very efficient 
for this use. The copper carries the heat 
to a circulating water system. 

8.. No. The conductivity of copper and its 
alloys is too high for this purpose. 
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9. Yes. Here the current is introduced 
through the electrodes to the parts to 
be welded. Several copper alloys are 
well suited for this use because of their 
high strength at elevated temperatures .. 

10o Yes. The low-zinc brasses are easily 
worked and are readily plated for high
quality costume jewelry. Most copper 
alloys lend themselves well to polishing 
and plating. 

11.. False .. Reserves have increased. Pub
lished figures are no indication of long 
run availability or total mineral de .. 

posits. The industry lists only those re
serves which have been "proved" for 

immediate development. Since the cop
per industry has grown in these years, 
so, too, have the proved reserves. Fu
ture copper supplies are vastly greater 
than any known "reserve" figures would 
indicate. 

12. True .. Free-Cutting Brass usually can 
be turned at maximum spindle speed 
and many other copper alloys at high 
speeds. A large number of copper alloys 
are available for easy machining. 

13. True. The Copper & Brass Research 
Association has developed a spray 

process which has been successfully 
used to give architectural and orna
mental parts an attractive green patina 
much faster than nature would do it. 
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14. False. Good joints between copper or 
copper alloy parts can be made by sol .. 
dering, brazing or welding. 

15.. False. The Nickel Silvers are copper 

alloys. They derive their name from 
their silver-like color. A typical com

position is 65% copper, 18% nickel, 17% 
zinc, and no silver at all. 

The copper alloys, of which there are 
more than forty that are standard and 
many more that are special in current 
use, have many properties just as 
unique as this "silver" that isn't silver. 
If you'd like to learn more about them, 
or if you really flunked this quiz, send 
for your copy of "A Guide to Copper 
and its Alloys.'' The Copper & Brass 
Research Association, 420 Lexington 
Avenue, New York 17, N.Y., will be 
happy to supply it .. 

UA GUIDE TO 
COP R 
AND I 
ALLOYS" 
28-page booklet issued by the Copper 
& Brass Research Asscciation covers 
the Coppers, Brasses, Bronzes, Nick
el Silvers and special alloys. The 
histories, properties and applications 
of each class of metals are reviewed 
in the illustrated text and tables. 
Write for your copy. Address Copper 
& Brass Research Association, 420 
Lexington Avenue, New York 17 ,N.Y. 
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Uranium Succeeds 

Gold as the New 

48 

Typical of the Colorado P'lateau country is this 
scene in Northwestern New Mexico. Juniper and 
sagebrush are the chief forms of vegetation. 
Note the broad, flat mesa in the background. 

-Photo courtesy E. J. longyear Co. 

REASURE 0 

FEW YEARS ago, the cry "Uranium" was heard 
in the western states. The sound of this word 
started a feverish rush in to an arid, barren, and 

unsettled region known as the Colorado Plateau
an area covering 180,000 square miles in the "four 
corners" region of Colorado, Utah, Arizona, and New 
Mexico, and comprising a vast arid tableland with 
many broad, flat-topped mesas, steep-walled can
yons, desert land, and several mountain ranges. 

One hundred years ago, the grey bearded pros
pectors searched for gold in the area. Today, the 
burro has been replaced by jeeps, trucks, and air
planes while the gold pan has been supplanted by 
the Geiger Counter. Drill rigs, mine shafts, and 
processing mills are now a familiar sight to pros
pectors in the region. 

The Plateau country consists of sedimentary 
rocks 5,000 to 20,000 ft thick which were deposited 
about 150,000,000 years ago. For the most part, these 
rocks are composed of red, brown, and buff sand
stones of marine origin and more commonly of con
tinental origin. Various colored mudstones are also 
common but are not as abundant as the sandstone. 
Limestones and conglomerates are of minor impor
tance. Uranium occurs in most of the rock forma
tions in this series; however, two formations, the 
Shinarump Conglomerate of Triassic age and the 
Morrison Formation of Jurassic age, have been the 
principal producers. 

Although the origin of the uranium is still open 
to question, the mode of occurence has been thor
oughly studied. At present, over one hundred uran
ium minerals are known to occur on the Plateau; 
many of them contain vanadium. The principal ore 
is carnotite, a bright yellow mineral which occurs as 
powdery masses in sandstones and conglomerates 
and to a lesser extent in mudstones. 

The uranium minerals are usually found in asso
ciation with carbonaceous material in the sediments 
and with fossilized trees. It is thought that this 
material serves as a precipitating agent for the uran
ium bearing solutions. The ore bodies are irregular, 
tabular, or lens-shaped masses which are generally 
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THE TABLE 

by GERALD E. SCHULTZ 

parallel to the bedding and comprise what are called 
channel deposits. 

Prospecting for uraniu1n is the search for uranium 
minerals or indications of their possible existence. 
Early methods of prospecting relied upon visual ex
amination of the rock. The characteristic color and 
appearance of the ore served as the principal guide 
to its location. Today, prospectors make use of an 
additional tool in finding uranium- the detection 
and measurement of radioactivity. When uranium 
decays to new substances, alpha and beta particles 
as well as gamma rays are given off. The gamma rays 
have the greatest range and are the most easily de
tected. 

Two instruments are available for detecting these 
rays. The Geiger-Muller Counter offers a fairly 
cheap method which prospectors find satisfactory for 
most purposes. The Scintillation Counter is more 
sensitive, however, and is well adapted to airborne 
surveys and moving vehicles. Rim flying in a heli
copter with an airborne scintillometer costs $100 an 
hour. Radiometric surveys provide rapid, efficient 
methods of finding ore which may or may not show 
visible indications of uranium upon examination. 

Staking a Claim 

The first step, once ore has been found, is to stake 
a claim to secure the mineral rights to an area. Claims 
may be filed on any open public lands; on private 
land, arrangements must be made with the owner. 
Information regarding the status of land in an area 
may be obtained from the District Land Offices or 
the County Recorder. 

The usual procedure is to run a preliminary sur
vey to determine the boundaries of the claim. Claims 
in most states are 1500 ft long and 600 ft wide. 
Next, a discovery marker is posted on the center 
line of the claim. The marker is inscribed with the 
name and number of the claim. A claim notice giv
ing the name of the owner, a description of the claim 
boundaries, and the date on which the claim is filed 
is placed in a tin can and fastened to the marker. A 
duplicate copy of the notice is then filed with the 
County Recorder. As a final step in staking the claim 
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marker posts are placed at the corners of the claim 
and midway along the side lines. The posts are held 
in place by piling rocks around them to form a cairn. 

The owner of a claim must validate his claim by 
finding ore on it as soon as possible. The date of the 
discovery will determine priority in case of a dis
pute in ownership. In addition, a minimum amount 
of assessment work, usually $100 per year, must be 
done on the claim in the form of exploration or de
velopment work in order to retain ownership. 

Pinpointing the Ore Bodies 
Although uranium may be discovered by surface 

indication, an extensive drilling program is neces
sary to determine the exact size and location of the 
ore deposits as well as to gain important geologic 
information and tonnage estimates. A grid pattern is 
established and holes are drilled at intervals rang
ing from 50 to 200 feet depending on the type of 
information desired. In unexplored areas, where 
geologic data are lacking but where a productive 
ore horizon is believed to be present, core drilling 
is the principal method employed since it yields the 
most information. By a careful study of the drill 
cores and radiometric logs, favorable areas may be 
blocked out for further study and unfavorable areas 
may be rejected. 

Drill cores are valuable in that they show the 
(Continued on page 50) 

Drillers prepare to add another 20-foot section 
to the drilling column. The short pipe near the 
ground provides a channel for the pulverized 
rock produced during dry drilling. 

-Photo courtesy E. J. longyear Co. 
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T·REASURE 
(Continued from page 49) 

sequence of rock f o r m a t i o n s 
through which the drill passes as 
well as important zones of miner
alization that are present. After 
the geologist has examined the 
cores and checked them with a 
Geiger Counter or scintillometer, a 
portion of each core is chemically 
analyzed to determine whether or 
not uranium is present. The drill 
holes are then probed with special 
gamma ray logging equipment. A 
Geiger probe attached to a cable is 
lowered into the hole. As the cable 
is reeled up, a needle records any 
radioactivity present on a continu
ous strip of graph paper. These ra
diometric logs provide a useful and 
necessary check on the chemical 
analyses of the cores. In this way, 
the instrument may be standard
ized for use in holes for which no 
cores are obtained. 

Core drilling is done with large 
diamond core drilling units mount
ed on trucks. This allows a large 
number of holes to be drilled in an 
area without the loss of valuable 
time that would accompany the 
use of less portable equipment. 
Large amounts of water are used 
in this type of drilling and, since 
water is scarce on the Plateau, the 
water trucks often travel long dis
tances from the source to the drill 
site. 

Since diamond drilling is ex
pensive, other methods of drilling 
are also employed. In dry or un
consolidated sediments, dry pneu
matic drilling is used. This pro
duces a rock powder which is 
blown to the surface and which is 
then sacked for chemical analysis. 

Rotary drilling, first used in oil 
and geophysical exploration, is 
now common in the Plateau area. 
This method is cheaper than dia
mond drilling and is very rapid 
and efficient. Drill rigs are truck
mounted and most of the drilling 
is dry. As a rule, no cores are ob-

In hard, consolidated rock, wet 
wagon drilling is the common prac
tice and this accounts, by far, for 
most of the drilling in the area. 
Core drilling makes up about 15 
to 20 per cent of the total. Private 
companies spend $15 million a 
year on drilling at an average cost 
of $2.00 a foot. At present, over 5 
million ft. of drilling has been done 
on the Plateau; this is equivalent 
to about one thousand miles. 

After the ore body has been pin
pointed, it is ready for develop
ment work to prepare it for min
ing. Shafts and tunnels are driven, 
mine plants are constructed, and 
stripping operations commence so 
that mining can begin as soon as 
possible. After the ore is mined, 
it is hauled by trucks many miles 
to mills to be processed. 

What About the Future? 

Although the uranium industry 
has boomed in the past few years, 
many of the present producing 
areas on the plateau will be mined 
out by 1962 unless new ore bodies 
are found. The greatest discovery 
reserves at present are in the Am
brosia Lake District in northwest
ern New Mexico-an estimated 57 
million tons. Between 5 and 10 mil
lion dollars is being spent each 
year in drilling and logging in this 
area. 

In the fall of 1957, the Atomic 
Energy Commission announced 
that it would not license any new 
processing mills in the area. The 
government, however, has agreed 
to buy uranium ore until 1966. The 
present price schedule will expire 
in 1962 and the government will 
then buy a limited amount of ore at 
$8.00 per pound of mill product un
til 1966. 

At present, the government is 
buying tremendous amounts of 
uranium from Canada and South 
Africa and the military stockpile is 
well supplied. With these develop
ments, the future of this country's 

tained; however, cores are possible uranium industry promises to be 
in some cases but costs are greater an interesting one if not an en-
and drilling is slower. tirely prosperous one. 

from 
eep space to 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept .. CM-9 

CHANCE 

----·---- -
INCORPORATED • DALLA$, TEXAS 
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mis'sil 8ry 8 
8 its pioneers are young . .. 

its future big at Vought 

Young engineers find in missiles the fast-breaking, 
pace-setting assignments they like. At Chance Vought, 
missiles also offer the added environmental challenges 
of sea and space. 

Vought's first space research vehicles - missiles of 
a very high order- are in preliminary design. Nuclear
propelled pilotless weapons are under study. And 
Regulus II, Vought's nuclear-armed supersonic sharp
shooter is aboard Fleet submarines, demonstrating its 
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rifle accuracy at bomber ranges. 
Behind these weapons is a rich store of thirteen 

years' missile knowledge ... an unmatched history of 
missile hardware. Vought's Regulus I, now on duty 
with both Fleets, has been operational with the Navy 
since 1955. 

INCORPORATED DALLAS, TEXAS 
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By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metaUurgical research. The Refractories 
Division developed the first .refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 
These are but a few of the projects- not in the plan
ning stage, but in the actual design and manufacturing 
phases- upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT OF INCOME 
(Statistics Sec:tioll"ii) 

(in thousands of dollars) 

1955 1956-UNFILLED ORDERS 

$129,464 $213,456 $427,288 
(backlog) 

AERO 
(Continued from page 14) 

Jet undertaken last year. Students removed the 
skin of one side of the jet so that structural members 
of the aircraft could be displayed. 

Openings are occasionally available within the 
department for part-time -vvork in fields of interest 
to various students. An example of this is the re
search now being carried on under Dr. Heinrich 
through a Tri-Service contest. He and his staff are 
now working on problems in aerodynamics retarda
tion. 

There are both advantages and disadvantages in 
entering the Aeronautical field. It is not overcrowded 
at the present time and the new developments in 
recent years have opened and promise to open many 
new fields within the profession. Starting salaries 
vary from company to company, but on the average 
they are fairly high (between $500-600 per month). 
One of the major disadvantages is that employment 
is fairly well restricted to the western section of 
our country. This means that most of the graduates 
from the University of Minnesota will have to, as 
Horace Greeley said, "Go West young man, go West." 
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B&W engineers discuss developments 
in the Universal Pressure Boiler. 

Ask your placement officer for a copy of uopportunities 
with Babcock & Wilcox, when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N.Y. 

N-220' 

CHEMICAL 
(Continued from page 19) 

cal process for the production of several grams of 
substance "A," while the chemical engineer must 
design a plant to produce substance "A" in tonjday 
quantities at a quality and cost of such magnitude 
as to make the venture in the highly competitive 
chemical industry a profitable one. This comparison 
will probably be accepted by most students in the 
field as a good description of what their college cur
riculum is preparing them for, but it actually applies 
to a relatively small percentage of people in the 
chen1ical industry. Process design in particular is. 
the function of an even more specialized group of 
people working for firms that design and construct, 
for example, only refineries or petro-chemical plants. 

The time spent on deciding upon one field or the 
other is sometimes for nought, as it is not too uncom
mon to find a chemical engineer holding forth in 
the laboratory, or a chemist occupying a chemical 
engineer's position, the latter particularly in the 
field of pharmaceuticals and bio-chemistry, where 
most chemical engineers may not have the back
ground to cope with their specialized problems. It 
should be noted that Minnesota does offer a bio
chemical option to the upper class chemical engi
neers, which prepares them for work in the rapidly 
expanding field of foods, pharmaceuticals, and bio
chemistry, in general. 
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e eaut n leveland's kyline 
Got lifetime service valves 
and got them fast 
by choosing JENKINS 

More than top quality in valves was required 
for this $17,000,000 aluminum-and-glass 
building, completed in April 1958 to provide 
offices for the Cleveland Electric Illuminat
ing Company and other industrial and com
mercial tenants. In addition to valves that 
would last for the building's lifetime, the build
ers sought assurance that a close delivery date 
would be met. 

Both were assured by the choice of Jenkins 
Valves for all plumbing, heating and air con
ditioning lines. 

For almost a century the name JENKINS has 
meant enduring quality. Jenkins Valves in 
service for fifty years and good for many more 
are often reported. 

And, when valves are needed quickly, Jenkins' 
efficient, national system of distribution can't 
be surpassed. Jenkins Bros., 100 Park Avenue, 
New York 17. 

Architects: 
Carson and Lundin, New York 

Consulting Engineers: 
Jaros, Baum & Bolles, New York; 

McGeorge, Hargett and Associates, 
Cleveland 

General Contractor: 
George A. Fuller Company, New York 

Heating-Air Conditioning Contractors: 
Kerby Saunders Company, New York; 
Feldman Brothers Company, Cleveland 

Plumbing Contractors: 
Kerby Saunders Company, New York; 
Gorman Lavelle Plumbing-Heating Co., 
Cleveland 

Managing Agents: 
Ostendorf-Morris Company, Cleveland 

Typical of more than 4,000 Jenkins Valves of bronze, 
iron and cast steel serving this building owned by the 
55 Public Square Corp., Cleveland. 
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THE ILLUMINATING BUILDING 

Sold Through Leading Distributors Everywhere 
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7 Seconds From Nothing Flat! 
It takes only seven seconds for the new 00 Brown & 
Sharpe Automatic Screw Machine to produce the brass 
part shown above. That's a 42% increase in rate of pro
duction over the previous B & S model. 

MINNEAPOliS 

BlUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

One of many new features that contribute to the re
markable performance of the 00 machine is a chain 
driven ball bearing spindle (diagram). Fafnir engineers 
worked with Brown & Sharpe in selecting bearings for 
this application, involving some 208 spindle speed com
binations ranging from 34 to 7200 RPM. To assure 
absolute spindle rigidity and running accuracy, Fafnir 
super-precision ball bearings are mounted in the posi
tions indicated. 

The New Brown & Sharpe No. 00 
Automatic Screw Machine with 
fafnir-equipped spindle, 

SliDE RUlES AND 

DRAWING SETS I Thousands of similar bearing success stories help ex
plain why design engineers ~rn to Fafnir for help with 
bearing problems. The Fafnir Bearing Company, New 
Britain, Connecticut. BALL BEARINGS 

SO YOU WANT A CAREIER UN A GROWTH INDUSTRY 
MOST COMPLETE LINE IN AMERICA 

Since the advent of the automotive age, Fafnir's 
record of growth has been inseparably linked with 
the over-all mechanization and phenomenal growth 
of industry itself - right down to present-day ad
vances in automation and instrumentation. Fafnir's 
field of operations is, moreover, industry-wide ••• 

little affected by momentary ups and downs of in
dividual companies or industries. Find out what 
Fafnir offers you in the way of professional chal
lenge, diversity, and stability in a "growth indus
try" with a future as promising as the future of 
Americo. Write todoy for an interview. 

Agents for 

KUEFFEl & ESSER CO. 

AGRICUlTURE 
(Continued from page 15) 

4. Promotion and sales of a variety of engineer
ing equipment and m.aterials used on the farms. 

5. Management positions with large canning 
companies, rural electrification co-ops, and manu
facturing companies. 

6. Research work with new methods and equip
ment for saving labor, increasing crop yield and 
quality, and improving farm living. 

The Department of Agriculture Engineering is 
engaged in research projects in the handling of grain 
and forage crops. Drying of grain crops is being 
studied extensively with efforts being made to find 
the optimum conditions of air flow, temperature, 
and relative humidity. Another project is concerned 
with finding the relationships between the mecha
nism of moisture diffusion and drying rate. Studies 
on the mechanical treatment of hay with crushers, 
crimpers, air windrowing, devices are being carried 
on to develop better forage handling methods. A 
new project to determine plant moisture needs and 
the rate at which moisture moves in the plant using 
radio-active isotropes as tracers, has been initiated. 
A testing laboratory is maintained to find quality 
drain tile for drainage activities in Minnesota. Ma-
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terials handling on the farm receives a considerable 
amount of study and research. The department is 
also involved in a project to produce quality corn 
and grain silage. 

The curriculum is administered jointly by the 
Institute of Technology and the Institute of Agri
culture and leads to the degree of Bachelor of Agri
cultural Engineering. A total of 250 credits is re
quired in the specified subjects for graduation. A 
combined business option is available for students 
as well as advanced degrees. 

WORK-STUDY 
(Continued from page 23) 

will be starting his first work quarter at a time when 
he would have been starting his third work quarter 
under the old plan. Even with his increased basic 
and theoretical background, he is at a decided dis
advantage in not knowing the company and its 
policies. 

In conclusion, I would say that in general the 
new program is better than the old one. The usual 
conflicts in sequential courses are eliminated. It 
affords better opportunities and benefits to both the 
student and the company. 
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Job facts from DuPont 

DU PO T PL TS D L &ORATORIES 
I 26 STATES OFFER VARIED JOB LOCATIO S 

TO TECH ICAL STUDE TS 
BENEFIT PROGRAM 

MEANS ADDED INCOME 
by C. M. Forbes 

DuPont personnel representative 

Don't forget the "extras" of an em
ployee benefit program when you com
pare the job offers and salaries of 
different companies. At DuPont, these 
extras mean added income that doesn't 
always meet the eye. They include 
life insurance, group hospitalization 
and surgical coverage, accident and 
health insurance, pension plan and 
paid vacation. 

In addition, the Company sponsors 
a thrift plan. After two years of serv
ice, for every dollar you invest in 
U. S. Savings Bonds the Company sets 
aside 25 cents for the purchase of 
common stock in your name. Roughly, 
60,000 of our employees are now par
ticipating in this plan. 

If you have specific questions on 
DuPont benefits, just send them to 
me. I'll be happy to try to answer 
them. E. I. duPont de Nemours & Co. 
(Inc.), Room 12421 Nemours Build
ing, Wilmington 98, Delaware. 
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EXPANSION PROGRAM 
OPENS UP MANY NEW 

CAREER OPPORTUNITIES 

The location of your first assignment 
with DuPont depends on your quali
fications and on the openings in your 
field, but every effort is made to match 
the job and the location with your 
preference. The chances for a success
ful match are good. 

Today there are men and women 
carving out careers with DuPont at 
more than 75 plants and nearly 100 
laboratories spread throughout 26 
states. Last year the Company spent 
$220 million for new plants and for 
increased capacities at existing instal
lations. This year new plants have 
already been put into operation in 
Virginia and Michigan. Six more 
are under construction. Others are 
planned for the near future. 

Most DuPont units, it is true, are 
located east of the Mississippi. Com
pany headquarters, for example, along 
with many labs and plants, are located 
in and around Wilmington, Delaware, 
which is a pleasant residential area 
within easy reach of Washington, 
Philadelphia and New York. But there 
are also plants and laboratories in 
California, Iowa, K<:Jnsas and Texas, 
and plants in Colorado, Missouri and 
Washington. 

Wherever you're assigned, you'll be 
proud of the DuPont Company both 
on and off the job. You'll find the 
people you work with friendly, stimu
lating, and active in the life of the 
community. 

MECHANICAL ENGINEERING 
MOVIE AVAILABLE 

FOR A.S.M.E. MEETINGS 
There's a great demand for mechan
ical engineers at DuPont. In fact, the 
ratio of mechanical to chemical en
gineers is just under 1 :2. Whether 
your chosen field is research, develop
ment, plant engineering, production 
supervision or sales engineering, you'll 
find a good future at DuPont. 

If you would like to learn in detail 
what mechanical engineers do in the 
chemical industry, arrange to see the 
DuPont film, llf echanical Engineering 
at DuPont. It is available at no cost 
for A.S.M.E. chapter meetings, fra
ternity house and dormitory showings. 
Write to Room 12421 Nemours Build
ing, E. I. duPont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 

SEND FOR 
INFORMATION BOOKLET 

Informational booklets about DuPont are 
yours for the asking. Subjects include: 
mechanical, civil, metallurgical, chemi
cal, electrical and industrial engineers 
at DuPont; technical sales, research 
and development. Just name the subject 
that interests you and send your name 
and school address to E. I. du Pont de 
Nemours & Co. (Inc.), Room 12421 
Nemours Building, Wilmington 98, 
Delaware. 
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Imported 

adds skill to your hand 

Horizontal opportunities are 
plentiful for graduate engineers 
- but how about verti· 
cal opportunities? How 
high will you grow in 
5 years? 

That will depend on 
your native talentt hard 
work and such profes
sional habits as the use 
of imported A. W .FABER 
CASTELL. "black gold" 
graphite- the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti
fically-accurate degrees, 
8B to lOH. 

If you prefer a 
Holder, try LOCKTITE 
Tel-A-Grade 9800 
which shows your de
gree in a flash - plus 
i!pported "black gold" 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across th.e 
board. 

A.W. FABERIIBCAS711L 
f1ENCIL CO., INC. NEWARK 3, N.J. 

ELECTRICAL 
(Continued from page 21) 

riculum contains approximately 
fifteen different sequences from 
which the fifth-year student may 
select the courses which he desires. 
These fifteen cources cover such 
fields as solid state physics, physi
cal e 1 e c t ron i c s, electromagnetic 
theory, communications networks, 
electronics design, power control 
and electric machines and engi
neering acoustics. 

The electrical engineering de
partment has pioneered and devel
oped a complete honors program. 
Those students starting their third 
year in electrical engineering and 
maintaining a grade point average 
of at least 2.80 are eligible to enter 
this program. 

With such a variety of new and 
important problems, and outstand
ing staff, and an attractive curric
ulum, the electrical engineering 
department feels that it offers a 
promising and exciting future to 
its students. 

This discussion would not be 

The University of Minnesota stu
dent chapter of the Society for the 
Advancement of Management fea
tured Mr. Otto Greven, production 
director of Conaldson Company, as 
the guest speaker at their first 
meeting this year. Mr. Greven's 
topic was "Orientation to Manage
ment and SAM. President Norman 
Paurus conducted the meeting and 
described the program and activi
ties of SAM. 

The membership in SAM is open 
to all students who have a sincere 
interest in the art and science of 
management. Monthly meetings of 
SAM feature speakers from local 
business and indus try. Several 
plant tours are being scheduled for 

complete without mentioning 
something about the department 
on a student to student basis. Prob
ably the most significant statement 
that can be made is that "E.E. is 
tough." The course work is very 
mathematical. The more typical 
student complaints go something 
like this: "The course work is too 
theoretical." "The lectures are 
good but they assume that I know 
more mathematics than I do." 
"These third-year classes are too 
big," and so on. These complaints 
are not unique to E.E. however. 

On the other side of the fence, 
the graduating E.E. can expect to 
find good job opportunities. Last 
June, when jobs were hard to find, 
the E.E.'s had no difficulty obtain
ing good positions. The average 
starting salary was somewhere 
around $535.00 a month. 

NOTE: The author wishes to ac
knowledge considerable assistance 
in obtaining background material 
for this article by Dr. W. G. Shep
herd, Professor and Head of the 
Electrical Engineering department 
of the University of Minnesota. 

this year. The Twin City (senior) 
Chapter of SAM sponsors a Big 
Brother program in which mem
bers of the student chapter choose 
a member of the senior chapter to 
show them around his particular 
plant. 

Mr. William K. Marrinan, plant 
manager of the Bureau of Engrav
ing, is scheduled to speak at the 
November 12 meeting on the topic 
"Pros and Cons of Small Business 
Management." 

SAM monthly meetings are held 
on Wednesday evening. Students 
who are interested in management 
are invited to visit the SAM office, 
Room 15, Mechanical Engineering 
Building. 
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Specially-compounded coatings and housings enable IRC resistors to 
withstand a higher degree of impact, shock and vibration than any 
other resistors of their type. 

The skillful combination of protective coatings and resistive elements 
assures superior moisture resistance and heat dissipation, as well a$ 
protection from severe humidity or temperature conditions. 

Exactly ho portant are resistor insulations? 

OCTOBER, 1958 

In a sense·, a resistor is simply a mechanical device for packaging ohms. So it is easy to see 
why the materials making up the mechanical package greatly determine resistor perform
ance. In fact, insulation is so important that more than one-third of the 200 technicians at 
IRC are engaged in developing custom-tailored insulating coatings and housings for IRC 
resistors. That's why every IRC resistor is better protected from damage and ambient con .. 
ditions than any other of its type. And at no extra cost. 
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:ROCKET ENGINES 
(Continued from page 29) 

grain cross section, the thrust output can be made 
to either increase or decrease as a function of burn
ing time. A two or three level step thrust can be ob
tained if desired by using propellants with different 
burning rates. 

One of the disadvantages of solid propellants is 
that they are very sensitive to temperature varia
tions and shock, which can cause cracks in the grain. 
_By exposing more burning area, these cracks can 
cause excess gas generation, which may in extreme 
cases rupture the combustion chamber. The tem
perature of the propellant also affects the burning 
rate. A hot engine will deliver high thrust for a short 
period of time, whereas a cold engine will give a low 
thrust for a longer time. The total impulse, however, 
will remain the same in all cases. The high tempera
tures of the combustion chamber are tolerable in 
solid rockets because the chamber itself will be in
-sulated by the unburned portion of the grain. The 
action of these temperatures on the unprotected 
_nozzle, however, limits the permissible burnout 
time. The greatest advantage of the solid propellant 
_rocket is its simplicity and lack of moving parts. 

Liquid Propellant Rocket Engines 

In liquid propellant rockets the fuel and the oxi
dizer are stored separately. They are then injected, 
mixed and burned in the combustion chamber to 
produce thrust. There are two general types, pump
fed, and pressure-fed. In the pressure-fed system the 
gas is generally kept from direct contact with the 
propellant by a piston or bladder. The pressurized 
piston or bladder also insured positive displacement 
of the propellant during vehicle maneuvers. 

Longer engine operating times are permissible 
-with liquid propellant systems because the com
bustion chamber is smaller and can be film or re
generatively cooled. In regenerative cooling, the cold 
fuel is passed over the surface of the combustion 
,chamber before being injected for the combustion. 
In film cooling, small amounts of liquid are passed 
directly into the combustion chamber near the walls 
where the liquid evaporates and cools the surface. 

The liquid rocket engine is capable of giving a 
continuously varying thrust output. Throttling can 
-be accomplished in varying either the amount of 
fuel or the nozzle exit area. Thrust can also be term
inated at any time by simply stopping the flow of 
reactants. 

Perhaps the most significant advantage the liquid 
rocket has over the solid rocket is in the variety of 
fuels that can be used. The performance of liquid 
propellant engines is also not nearly as sensitive to 
temperature as are the solid propellant type. The 
_greatest disadvantage is the complexity of the en
.gine components, and the control system needed . 
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Future Rocket Developments 

An examination of present information shows 
that a specific impulse of 225 lb-secjlb for solid pro
pellants, and 250 lb-secjlb is the useful extent of our 
present knowledge. In order to see what this means, 
consider the problem of propelling a rocket 1,500 
nautical miles on a ballistics projectory using a sin
gle stage system. This would require 14 lb of pro
pellant per pound of pay load. (The pay load would 
be considered the total final weight of the vehicle 
including the rocket engine.) 

From this it is evident that the chemcial rocket 
engine can be counted on to propel only reasonably 
small pay loads, within the earth's gravitational 
field. What then is next? What type of engine_ will 
the future bring? There are two good possibilities. 
One is the free radical engine. Free radicals are de
fined as chemical species having a neutral charge 
with an unpaired electron in the outer ring. They 
are highly reactive and have high heats of reaction. 
If these free radicals could be stored and then al
lowed to combine at a controlled rate in a rocket 
con1bustion chamber the released energy could be 
used to produce thrust. Various articles have re
ported a specific impulse of from 600 to 900 lb
secjlb to be obtainable by this method. Since free 
radical research is new, considerable work must yet 
be done before design of an engine could be started. 

Another possibility is a nuclear rocket. This 
would consist of a conventional reactor whose heat 
energy developed in the core is transferred to a 
working fluid pumped through the reactor and out 
the rocket nozzle. The specific impulse of a nuclear 
rocket may be expected to be comparable to that of 
the free radical rocket but the engine will be fairly 
large and heavy. The nuclear rocket could be used 
for launching large satellites or space stations, where 
the weight of the reactor would be small in compari
son to the pay load. The use of such a power plant is 
in the future, although probably not as far distant 
as the free radical rocket. 

+ + + + + 

E E 
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E DETAILS IN THE NOVEMBER ISSUE OF THE TECHNOLOG E 
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MINNESOTA TECHNOLOG 



R IG T L 0 GI 
from Donald W Dou las, Jr. 

President, Douglas Aircraft Company 

I'm sure you've heard about Douglas projects like 
Thor, Nike-Ajax, Nike-Hercules, Nike-Zeus, 
Honest John, Genie and Sparrow. While these 
are among the most important defense programs 
in our nation today, future planning is moving 
into even more stimulating areas. 

Working as we are on the problems of space 
flight and at the very borderline of the unknown, 
engineering excellence in all fields is essential. 

OCTOBER, 1958 

For you engineers who can help us move forward, 
opportunities are almost as limitless as space 
itself. 

If you thrive on tough problems- and there 
are many -we'd like to discuss a future at 
Douglas with you. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company,Box 6102-K 

Santa Monica. California 
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ystems in the ir 

The march of electronics into the Space Age is being quickened 
as a result of Hughes work in airborne electronics systems. 

One such development is the Hughes Electronic Arma
ment System, which pilots high-speed jet interceptors to 
enemy targets, launching Hughes air-to-air guided missiles, 
and flies the plane home. Even more sophisticated Electronic 
Armament Systems completely outstrip those presently re
leased for publication. 

Working on space satellites, Hughes engineers are active 
in the preliminary design of guidance and control systems, 
communication and telemetry systems, sensing devices using 
infrared, optical and radar techniques. 

Data !Processors, which monitor hundreds of aircraft and store the 
information for high-speed assignment of defense weapons, 
comprise one part of an advanced Hughes ground defense system. 

Members of our staff will conduct 

CAMPUS INTERVIEWS 
on December 4. For interview 

appointment or informational literature consult 
your College Placement Director. 

© 1998, HUGHES AIRCR..l.FT CO~PANY 

OCTOBERr 1958 

Information resulting from Hughes study in the fields of 
air-to-air and ballistic guided missiles is presenrly paying 
dividends into the fund of space knowledge. 

Hughes engineers have developed space hardware using 
high-reliability wire wrapping to replace soldered connec
tions and miniaturized "cordwood" circuit modules to al
low high component density. 

The advanced nature of Hughes electronic systems-in 
the air, on the ground, and for industry-provides an ideal 
growth environment for the graduating or experienced 
engineer interested in building rewarding, long-range pro
fessional stature. 

Capacitors which provide for electrical, rather than mechanical 
tuning of circuits, are being produced by Hughes Products, the 
commercial activity of Hughes. 

the West's leader in advanced electronics 

r----------------------------~ 
I I 
I I 
I I 
I I 
I I 
I I 
L----------------------------~ 
HUGHES AIRCRAFT COMPANY 

Culver City, El Segundo, 

Fullerton and Los Angeles, California 
Tucson, Arizona 
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Freezing vvater 

to warm a mine 
lnco shows a king-size operation 

that helps mine more Nickel 

The bigger the mine, the more men at work, 
the more air they need. Gales of air. Warmed 
in winter. Cooled in summer. That's the rea
son for this mammoth "air conditioner" in 
an !nco-Canada mine. 

In winter it raises the temperature of cold 
air from outside by making ice. In summer 
it uses the ice to cool air that's too hot! (See 
diagram below) 

In winter, cold air is blown through sprays of 
warmer water. The water loses its heat, freezes 
into mountains of solid ice. In the process, the latent 
heat of freezing is transferred to the air, warms it up 
for use inside the mine. 

At full capacity in a winter season, this 
system alone can generate as much heat as 
350,000 gallons of fuel oil. During this 
period, 150,000 tons of ice may form. (See 
photo at left) 

Installations like this are expensive in 
time and money. Such outlays are typical of 
many made by !nco-Canada. Their cost adds 
up to millions. Results are-to continue the 
increased production of Nickel. 

Mining for Nickel is a 45-minute color film 
loaned to high school science groups, college 
engineering classes and technical societies. 
Write to Educational Service, Development 
and Research Division, 

The International NickeD Company, Inc. 

New York 5, N. V. 

A 

<~~.~~> 
International 

Nickel 
The International Nickel Company, Inc., is the U.S. 
affiliate of The International Nickel Company of 
Canada, Limited ([nco-Canada)- producer of Inca 
Nickel, Copper, Cobalt, Iron Ore, Tellurium, Selenium 
and Platinum, Palladium and Other Precious Metals. 

@1957, T.I.N. Co.,Inc. 

A mountain of ice, built up in this incide-a
mine "air conditioner." The rock chambers, or 
"stopes," where the ice forms, are high as a 23-
story apartment, big enough to house 300 fami
lies. Things have to be done in a big way to get 
Nickel in the tremendous amounts used by indus
try to make metals that perform better, longer. 

MINNESOTA TECHNOlOG 



llis-C~almers offers trainin course 

In nucleonics, Andrew Selep, 
Brooklyn Polytechnic Institute, BME 
'53, is working on the problem of 
reactor safeguards. 

Special engineering by Paul W. 
Clark, Iowa State College, EE '49, 
is of large job involving combined 
elec;:trical equipment. 

Sales manager, Robert Horn, 
Marquette University, EE '51, heads 
sales of voltage regulators used 
on power lines. 

fHedronics man, William E. Martin .. 
Alabama Polytechnic Institute, BSEI: 
'53, engineers applications of in· 
duction heaters. 

plus ide c~oice of type and fields of 

Design of generators for steam 
turbines is directed by G. W. 
Staats, Illinois Institute of Tech· 
nology, Ph. D. '56. 

field sales of America's widest 
range of industrial equipment is 
career of Carl E. Hellerich, U. of 
Nebraska, ME '49. 

Promotion man, Robert I. Carlson, 
Worcester Polytechnic Institute, ME 
'50, directs promotion of switc::hgear, 
and substations. 

Application and sales of steam' 
condensers for power plants are 
handled by William E. Ellingen, U. 
of Wisconsin, ChE '49. 

ork on equipment for many industries 
THE outstanding training course started 

by Allis-Chalmers has proved a spring
board to many worthwhile careers. In fact, 
most of the A-C management team has 
stemmed from its ranks. 

Up to two years of theoretical and practi
cal training are offered. This experience leads 

OCTOBER, 1958 

I 

to jobs in research, design, manufacturing, 
application and sales. 

Even though you may not know exactly 
what you wish to do, the Allis-Chalmers 
training course is designed to help you find 
the type of work and the field to which you 
are best suited. 
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COUSTIC 
OISE 

·when huge rocket engines lift a 
ballistic missile or satellite vehicle 
into the air, the thundering noise of 
the engines violently shakes intricate 
electronic components and the missile 
structure itself. Acoustic noise is 
one of the many environments that must 
be thoroughly explored and understood 
by the missile designer. 

But it is expensive and impractical 
to conduct acoustic noise tests by 
operating rocket engines on the ground. 
Noise-of the same frequencies and 
amplitudes as rocket engine noise-must 
be produced irr the laboratory. 

Engineers at Avco's Research and 
Advanced Development Division have met 
this problem by designing a versatile 

' high-intensity acoustic noise generator. 
Based on electromagnetic principles, 
it creates noise environments of the 
same frequency spectra as rocket 
or jet engines. 

This successful effort is now part of 
the division's complete environmental 
testing laboratory, where it is producing 
information for A vco scientists and 
engineers responsible for ICBM nose cones. 

Acoustic noise work is one of the many 
development programs that proceed 
simultaneously with theoretical and 
applied research at RAD. The mutual 
stimulation of scientists and engineers 
in many disciplines occurs naturally 
at A vco, where the search for new 
knowledge and its application 
go forward under one roof. 

Research and Advanced Development is 
more than a descriptive title at Avco. 
It is a concept that promotes creativity. 

For information on unusual career 
opportunities for exceptionally 
qualified scientists and engineers, 
write to: Dr. R. W. Johnston, 
Scientific and Technical Relations, 
Avco Research and Advanced Development Div., 
201 Lowell Street, Wilmington, Mass. 



"Tree Rubber" made In U.S.A. for tires of tomorrow 
Photography and x~rays pointed 
the way for Goodrich-Gulf 
Chemicals Inc. to achieve a 
synthetic that matches natural 
rubber. 

rubber with the same physical prop
erties as crude rubber even to tack 
and stickiness. It's an achievement 
that can mean a source of supply for 
the nation's new-rubber needs. 

cutting costs for all kinds of busi
nesses, large and small alike. It 
works for you in whatever occupa
tion you choose. 

Heavy-duty truck and airplane tires 
always had to have tree rubber to 
assure acceptable performance. 
Usual man-made rubber didn't 
quite fill the bill. Its molecules didn't 
hang together like natural rubber. 

But now Goodrich-Gulf scientists, 
using x-ray diffraction photographs 
to check molecular structure, have 
produced Ameripol SN, a man-made 

Playing a part in research like this 
is only one of the many ways photog
raphy is working for business and 
industry today. In addition, it also 
delves into problems of product 
design, production, and quality con
trol. It trains employees, dealers and 
salesmen-does a selling job right 
to the consumer. 

Photography is saving time and 

Photographic nega
tive showing the 
x-ray diffraction 
pattern produced 
by a molecule of 
natural, tree-grown 
rubber. 

EASTMAN KODAK COMPANY, Rochester 4, N.Y. 

The x-ray diffraction 
pattern of a molecule 
of Ameripol SN rub
ber shows the scien
tist that this rubber 
is identical to nat
ural rubber. 

·····························•························································• . 
CAREERS WITH KODAK 

With photography and photographic processes 
becoming increasingly important in the business 
and industry of tomorrow, there are new and 
challenging opportunities at Kodak in research, 
engineering, electronics, design and production. 

If you are looking for such an interesting oppor
tunity, write for information about careers with 
Kodak. Address: Business and Technical 
Personnel Dept., Eastman Kodak Com-
pany, Rochester 4, N.Y. 



Where do you find better advancement 
opportunities-in a large company or a 
small one? To help you, the college 
student, resolve that problem, Mr. Abbott 
answers the following questions con
cerning advancement opportunities in 
engineering, manufacturing and tech
nical marketing at General Electric. 

Q. In a large Company such as General 
Electric, how can you assure that every 
man deserving of recognition will get it? 
Don't some capable people become lost? 

A. No, they don't. And it's be
cause of the way G .E. has been 
organized. By decentralizing into 
more than a hundred smaller oper
ating departments, we've been able 
to pinpoint both authority and re
sponsibility. Our products are engi
neered, manufactured and marketed 
by many departments comparable 
to small companies. Since each is 
completely responsible for its success 
and profitability, each individual 
within the department has a defined 
share of that responsibility. There
fore, outstanding performance is 
readily recognized. 

Q. If that's the case, are opportunities 
for advancement limited to openings 
within the department? 

A. Not at all. That's one of the 
advantages of our decentralized 
organization. It creates small oper
ations that individuals can "get their 
arms around", and still reserves and 
enhances the inherent advantages of 
a large company. Widely diverse 
opportunities and promotions are 
available on a Company-wide basis. 

Q. But how does a department find the 
best man, Company-wide? 

A. We've developed personnel reg
isters to assure that the best quali
fied men for the job are not over
looked. The registers contain com-
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0 n e of a series* 

Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

vance ent in a L r e 
0 
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plete appraisals of professional em
ployees. They enable a manager to 
make a thorough and objective 
search of the entire General Electric 
Company and come up with the 
man best qualified for the job. 

Q. How do advancement opportunities 
for technical graduates stack-up with 
those of other graduates? 

A. Very well. General Electric is 
recognized as a Company with out
standing technical skills and f acili
ties. One out of every thirteen em
ployees is a scientist or engineer. 
And approximately 50 per cent of 
our Department General Managers 
have technical backgrounds. 

Q. How about speed of advancement? 
Is Q.E. a "young man's Company"? 

A. Definitely. A majority of all 
supervisors, managers and outstand
ing individual contributors working 
in the engineering function are below 
the age of forty. We believe that a 
job should be one for which you are 
qualified, but above all it should be 
one that challenges your ability. As 
you master one job we feel that 
consideration should be given to 
moving you to a position of greater 
responsibility. This is working, for 
in the professional field, one out of 
four of our people are in positions of 
greater responsibility today than 
they were a year ago. 

Q. Some men want to remain in a 
specialized technical job rather than go 
into managerial work. How does this 
affect their advancement? 

A. At G.E. there are many paths 
which lead to higher positions of 
recognition and prestige. Every man 
is essentially free to select the course 
which best fits both his abilities and 
interests. Furthermore, he may mod
ify that course if his interests change 

ER L ELEC 

as his career progresses. Along any 
of these paths he may advance 
within the Company to very high 
levels of recognition and salary. 

Q. What aids to advancement does 
General Electric provide? 

A. We believe that it's just sound 
business policy to provide a stimu
lating climate for personal develop
ment. As the individual develops, 
through his own efforts, the Com
pany benefits from his contributions. 
General Electric has done much to 
provide the right kind of opportu
nity for its employees. Outstanding 
college graduates are given graduate 
study aid through the G-E Honors 
Program and Tuition Refund Pro
gram. Technical graduates entering 
the Engineering, Manufactur~ng, or 
Technical Marketing Programs start 
with on-the-job training and related 
study as preparation for more re
sponsible positions. Throughout 
their G~E careers they receive fre
quent appraisals as a guide for self 
development. Company-conducted 
courses are offered again at all 
levels of the organization. These 
help professionals gain the increas:
ingly higher levels of education 
demanded by the complexities of 
modern business. Our goal is to see 
every man advance to the full limits 
of his capabilities. · 

If you have other questions or want 
information on our programs for 
technical graduates, write to E. G. 
Abbott, Section 959-9, General 
Electric Co., Schenectady 5, N. Y. 

*LOOK fOR other interviews, dis
cussing: e Qualities We Look for 
in Young Engineers e Personal 
Development e Salary. 
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Did you ever hear 
atoms move? 

he physicist positions a single crystal of age-hardened 
steel under the sharp diamond penetrator. He touches 

a pedal, and the pyramidal tip of the diamond squeezes into 
the polished surface of the steel. 

The instant that it touches, things begin to happen inside 
the crystal. Atoms begin to slip and slide, in layers. Some 
layers abruptly wrinkle and corrugate. If you listen hard when 
this happens, you hear a faint, sharp "click." This is the 
sound of atoms suddenly shifting within the crystal. 

You can see the action, too- or, rather, the results of it. 
The photomicrograph above shows the characteristic ridges 
and ripples. The black diamond in the center is the depres
sion made by the penetrator. 

By studying these patterns, and correlating the information 
with other data, scientists at U. S. Steel are trying to learn 
what happens atomically when a steel is bent, flexed or 
broken. Secrets thus learned are helping us to develop new 
and better steels not only for everyday products, but also for 
missiles, rockets, submarines, and other intricate machines 
to explore the universe above and the world below us. 

"Tomorrow" is an exciting word today- and never more so 
than at United States Steel where we are accepting the chal
lenge of the future with energy, resourcefulness and con
fidence. USS is a registered trademark 

United States Steel 
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WHAT CAN A FISH BOWL TELL? The tiny plants and animals that grow in 
this "fish bowl" will be similar to those that grew in oceans fifty million 

years ago and more. The aim of this experiment is to add to man's knowl
edge of where to look for oil deposits. Pictured is Dr. F. G. Stehli. 

HAY FEVER SUFFERERS may be interested to know that 
pollen is helpful-in the search for oil, that is. Here 
Dr. A. T. Cross studies traces of pollen in rock millions 
of years old to interpret underground formations. A 
comparatively new science, this study of ancient pollen 
opens previously explored areas to new examination. 

THE SEARCH FOR OIL goes on in some of the most 
inaccessible regions in the world. And expensive, 
specially-built equipment like this "swamp buggy" is 
needed to overcome the obstacles of nature and to find 
more new oil every year than is taken -out of the ground. 

STANDARD 

Ti e tu 
Scientis 

ed back 50 iUion yea 
seek new clues to oil ! ' 

Tiny marine plants and animals, very like those living when dinosaurs roamed the 
earth, are being grown today in a research laboratory. 

In glass containers similar to fish bowls, scientists of Pan American Petroleum 
Corporation, a Standard Oil affiliate, have transplanted sand and sea water from 
an ocean shore line. Then, by controlling temperature, pressure and salt content, 
they have simulated the environment of plants and animals that grew 50 to 300 
million years ago. 

The chemical composition of the microscopic life that grows in the laboratory 
will offer more positive clues to the type of environment of ancient fossils; that is, 
whether the tiny animals lived and died in deep, shallow, or protected water. 

This knowledge will help scientists to map ancient seas with greater accuracy, 
to pinpoint the location of prehistoric shore lines and barrier reefs where conditions 
were ideal for oil to form. Such knowledge will improve our ability to find oil in 
sufficient quantities to meet today's steadily increasing needs. 

This is another example of the way research 
works at Standard and its affiliates to discover 
quicker, surer methods of finding oil, to keep 
the supply up and the price down. 

As the result of such trail-blazing research 
work as the fish bowl project, America's proved 
underground reserves have grown larger, prices 
have remained reasonable, and America has 
been assured of an adequate supply to keep its 
defenses strong. 

What makes a company a good citizen? One 
measure is a company's concern for the welfare 
of future generations. In our business, a "let
tomorrow-take-care-of-itself" attitude would be 
disastrous. Through research, we at Standard 
are working to make life more comfortable and 
secure for all-today and for the future. 

Oll.d ~OMPANY 

STANDARD 

!~ 

THE SIGN OF PROGRESS ..• 
THROUGH RESEARCH 
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THE AN* ITH KOPPERS 

"@ •• versatility recognized" 

*Arthur Herman graduated from Johns Hopkins 
in 1955 and went to work immediately in the Metal 
Products Division of Koppers as a Design Engineer. 

In December of the same year, he was promoted 
to Supervising Engineer of the Design Section, 
where he found that Koppers offers truly challeng
ing problems in design engineering. 

Then, in September 1957, Art was transferred 
to the Coupling Sales Department as a Coupling 
Application Engineer. He is serving in that 
capacity now. 

An employment record alone is seldom descrip
tive of the opportunities and responsibilities many 
positions represent. For instance, Art was recently 
designated as Division Representative to investi
gate the potentialities of a new product developed 
by a European manufacturer. This assignment 
took him abroad. 

Art is particularly articulate about his job and 
the constant challenge it presents for him as an 
individual. 

"When I first started as a design engineer," he 
said, "I didn't realize the scope of activities in 
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which I'd be called on to participate. Sure, I had 
good theory and background for design engineering, 
but I had little concept of the problems of produc
tion, and even less familiarity with the techniques 
of sales or marketing. My work as an application 
engineer gets me into almost every phase of the 
business - development, production, marketing, 
finance, and so forth. 

"At Koppers I feel that I receive the necessary 
guidance to enable me to contribute fullyto the 
Company's activities. I am encouraged to make 
decisions. If these decisions involve factors with 
which I am not, entirely familiar, I can rely on the 
judgment and ·experience of ·others working with 
me. At all times, I feel that I have real access to 
upper levels of management where my ideas have 
always been received thoughtfully and given full·· ' 
consideration. Now, I feel confident that I am":> 
doing a job for Koppers, and, what is equally 
important, that my associates and supervisors 
understand and appreciate it, too! I have found 
that through such methods as the Management 
Appraisal Program, Koppers makes every effort 
to recognize and reward good performance." 

A lot of things could be said about Art Herman, 
and the career he found at Koppers. But as the 
manager to whom Art reports commented recently: 
"Art's an able man ... we're glad to have him. He 
is making a real contribution to the Company. 
All we in management can do is try our best to 
develop a man's best qualities and, when he proves 
to have the versatility that Art has, to see that 
this versatility is recognized." 

If you feel that this is the atmosphere in which 
you would most like to build your profession and 
mark your progress, write to the Manager of Man
power Planning, Koppers Company, Inc., Pitts
burgh 19, Pennsylvania or contact your College 
Placement Director. 
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H. BROWN BALDWIN 
B.S. Mech. Eng., U. of Vermont, 1949. 
Began as Cadet Engineer, Boston Gas 
Co., 1950. Became Staff Engineer in 
Distribution Development Section, 
1952; Staff Engineer in charge of De· 
velopment, 1955; Distribution planning 
!Engineer, 1956. Worked closely with 
company's natural gas conversion pro
grams. Now advisor to Distribution 
Department charged with developing 
processes, machines, specifications. 
Assists management in preparing cost 
estimates, job analyses, other projects. 

W.C.DAHLMAN 
B. S. Gas Eng., Texas A. & 1., 1938. 
Began as Engineer trainee with lone 
Star Gas Company after graduation 
from Texas A. & I. with first four-year 
Gas Engineering degree offered by 
institution. Joined Houston Natural Gas 
Company in 1942. Became District 
Engineer in Texas City and then District 
Manager in Beeville and El Campo. 
Dahlman is currently Chief Engineer 
with full engineering responsibility 
throughout the twenty counties in the 
company's Texas Gulf Coast System. 

stry. 
st 

The Gas industry-the sixth largest in the 
nation-has a total investment of over 
$15 billion. Last year the industry set a 
new all-time record in number of cus .. 
tomers, volume of Gas sold, and dollar 
revenue. In fact, Gas contributed 25% of 
the total energy needs of the nation as 
compared with 11.3% in 1940. The Gas 
industry is a major force in the growth 
development and economic health of this 
country. 

There are many opportunities for you 
in the Gas industry. The industry needs 
engineers, and does not over-hire. You 
won't be regimented. There's always room 
for advancement. With utility companies 
and with manufacturers of Gas equip .. 
ment, there's a future for you as an 
engineer. Call your nearest Gas Utility. 
They'll be glad to talk with you about 
your opportunity in the Gas industry .. 
American Gas Association. 
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Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Director, Lockheed Missile Systems. Division, 
Sunnyvale , California. 

Jf1, flee, '/MISSILE SYSTEMS DIVISION 

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA 

CAPE CANAVERAL, FLORIDA • ALAMOGORDO, NEW MEXICO 
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NE APPROACH 
TO 

"OLD" ERIALS 

By today's standards, the "old" refractory 
metals are outdated. The ultimate in 
high-temperature studies of 10 years ago 
is several generations behind in terms 
of modern aircraft and missile development. 

Today's material requirements surpass 
anything envisioned 10 short years agoJ, 
l\!Iolybdenum and beryllium, for example, 
are still exciting metals with much promise 
for space vehicles and ultra-high-speed 
aircraft. It now appears, however, that 
the full promise of such metals.lx~.~1:· _ 
be fulfilled when they are used, not atone, 
nor as alloys, but when combi~ed ··~·:.:-,.._ 
with other materials to form totaJly 'tiew 
types of structural materials. •t'{! 

Such a "marriage" of metals, ceramics 
and plastics is a promising approach to 
high-temperature problems that is being 
vigorously pursued at A vco. It opens 
new potential applications for many 
exotic combinations. 

These bold steps forward are possible 
at Avco, where materials research includes 
concurrent basic studies and applied 
research, plus developmental programs that 
extend through the solution of processing 
and testing problems. 

The search for new knowledge goes 
forward simultaneously with the creation of 
advanced technology at Avco's Research 
and Advanced Development Division. The 
creative man, whether he is interested in 
basic studies or practical problems, finds his 
effort enhanced by the stimulus of 
interdisciplinary contact and feedback 
from other related fields. 

Research and Advanced Development is 
more than a descriptive title at Avco. 
It is a concept that promotes creativity. 

For information on unusual caree:r 
opportunities for exceptionally 
qualified scientists and engineers, 
wn~te to: Dr. R. W. Johnston, 
Scientific and Technical Relations, 
Avco Research and Advanced Development Div.; 
201 LO'Well Street, Wilmington, Mass. 



'fype HfR High 
frequency 
Resistors 

IRC Resistance 
$trips and Discs 

Low Power 
Resistors 

High Power 
Resistors 

Encapsulated 
Precision 
Resistors 

here do 1 

NOVEMBfR, 1958 

® resistors get their reproducibili 1 
II 

7 



8 

Alfred North Whitehead ... on the passion for discovery 

"Disinterested scientific curiosity is a passion for 

an ordered intellectual vision of the connection of 

events. But the goal of such curiosity is the 

marriage of action to thought. This essential inter

vention of action even in abstract science is often 

overloolked. No man of science wants merely to 

know. He acquires knowledge to appease his 

passion for discovery. He does not discover in order 

to know, he knows in order to discover. The pleas

ure which art and science can give to toil is the 

enjoyment which arises from successfully directed 

int~ntion. Also it is the same pleasure which is 

yielded to the scientist and to the artist.'' 
.-The Aims of Education, 1917 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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he repellent of pace ravel 

Where night and day are naught 
And Man stands in communion with his universe, 
A hundred billion stars salute his entry 
Upon the Broadway of the galaxy . . . J.F.C. 

EASON AND REACTION have long combined to make 
a damning prophecy. They have stated, "Man 
will never go to the other planets." Yet the last 

ten years have seen the rise of the Space, Inc.'s-the 
Rocketdynes and the Astronautics' not as recluses 
from the annals of science fiction, but as sound busi
nesses capitalized in the millions of dollars and led 
by hard-headed businessmen and practically ori
ented engineers. 

Space and space propulsion thinking started rath
er passively with the V -2's, but since the FOURTH 
OF OCTOBER, 1957 when Soviet science threw a 
Sputnik monkey wrench into the idea mill, life has 
become immensely more complicated and interesting. 

The first Space Age Congress met and in one 
three-day period appropriated three billion dollars 
for space development. Progress is no longer only 
planned. It is regarded as inevitable. Engineering 
and Technology is not egotistic or conceited when 
it says it will measure the shielding in nuclear re
actors, 20 years hence, in lbs. instead of tons, or 
that ions and plasmas will be efficient space propel
lants in the near future, or even more radically, that 
the ultimate space power will come from the photon, 
the fundamental light particle; they are merely stat
ing their attainable objectives. 

The men who design and build rocket engines are 
currently involved in preliminary studies to deter
mine what kinds of system will drive the Golden 
Hinds and the Santa Marias of space. It appears that 
their conclusions will tend toward the exotic rather 
than the conventional. To be sure, the evaluation of 
chemical and solid fuel systems continues, but an 
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by J. F. CUDERMAN 

increasing percentage of current effort is being di
rected toward the development of atomic, plasma, 
ion, and even photon systems. 

Chemical and Solid Fuel Systems 
Test cells at various sites in the U. S., among 

them Cape Canaveral, Florida, and Huntsville, Ala
bama, reverberate with the thunder of chemical 
and solid fuel engines. The vibrations set up by 
these power plants are so intense that workers with
in 1000 yards of static tests have been known to lose 
control of body functions or to assume the foetal 
position. 

Basically, a chemical rocket engine combines 
liquid oxygen with a fuel, and then expands both 
through a supersonic nozzle. The Fluorine-Hydrogen 
chemical system has the highest energy potential. 
It is followed by the Oxygen-Hydrogen systems. 

Plumbing . is the biggest headache in chemical 
rocketdom. The smallest leak can spell disaster, and 
the metering devices involved are fragile and com
plicated. 

Solid systems, on the other hand, have fewer 
moving parts, and for small units, particularly, seem 
to have potential for further development. Heat is 
transferred from the propellant cone where combus
tion occurs. The products of combustion then expand 
through a supersonic nozzle to produce thrust. 

Both the chemical and solid fuel systems are capa
ble of producing from .1 to 10 g's acceleration. Both 
have mass ratio (beforejafter) in the neighborhood 
of 50. 

(Continued on page 10) 
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PLASMA 
(Continued from page 9) 

Nuclear Systems 

Since August 8, 1945, millions of words have gone 
into print describing the many forthcoming applica
tions of nuclear energy. It is very probable that one 
of the first of them will be rocketry. The mass ratio 
of a nuclear rocket is from 4 to 10. This greatly sur
passes the chemical rocket's mass ratio of 50. It is 
currently estimated that even by using shadow 
shielding, which would shield the reactor only on 
the passenger or instrument side, no less than 10,000 
lbs. of lead would be required for a rocket ship 
which has a critical mass of 100 lbs. of nuclear ma
terial in its reactor core. Also, shielding will be re
quired for cosmic radiation. It is unfortunate that 
the same shield does not generally apply for both 
neutrons and heavily charged nucleii or protons. 
This means additional shielding weight. 

Heat removal is another critical nuclear reactor 
problem. Conservative estimates of radiator require
ments place radiator weight, for cooling the reactor, 
at 20 to 30 per cent of vehicle weight. Most of the 
proposals, to date, advocate closed cycle nuclear re
actors for rocket application. In this arrangement, 
heat is transferred from the cone to propellant by 
heat exchangers. Since the temperature required for 
the propellant is about 4000 F, the temperature of 
the reactor core which supplies the heat will pre
sumably have to be considerably greater. Conse
quently, the maximum reactor core temperature 
will considerably surpass that of today's reactors. 
This is a serious problem, but the Minnesota Mining 
and Manufacturing Company, of St. Paul, proposes 
a system that would make a 4,000 F output possible. 
They advocate a high-temperature, high-pressure, 
gaseous, ceramic reactor. 

Propellant possibilities for a closed cycle nuclear 
rocket range from the light gases to the more dense 
gases and liquids. However, the low molecular 
weight gases are impractical because of their long 
mean free path. The temperature of a combustion or 
thrust chamber is directly proportional to the num
ber of collisions of the atoms in the chamber with the 
wall. The number of collisions is, in turn, propor
tional to the mean free path. Thus, the temperature 
is a function of the mean free path and, it becomes 
necessary to use the highest molecular weight ma
terial for propellant that is economical and that does 
not unduly sacrifice performance. 

It is of interest that several firms have submitted 
plans for an open cycle nuclear aircraft engine to 
the Atomic Energy Commission for consideration. 
Apparently, the commission felt that the units pre
sent an excessive radiation health hazard in its pres
ent state of development. An open cycle engine may 
prove to be more effective in space where the radia
tion hazard to humans would be absent. 

Potentially, the nuclear engine has the greatest 
specific energy of any fuel (1000 kwjlb fuel). The 
chemical system can yield only 10 to 100 kw jlb fuel. 
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At best, the thrust of the nuclear rocket is twice that 
of the chemical system. 

While the specific mass ratio (beforejafter) is 
considerably less for the nuclear system than for 
the chemical system, more of it is tied up in radia
tors and shielding. Thus, long range is the most sig
nificant advantage of the nuclear rocket engine. 

A suggested solution to the acute heat transfer 
problem uses a dual reactor set-up employing units 
for both high thrust and low thrust coupled with 
special heat exchangers and cooling system. Both 
units would operate during blast-off. After blast
off, the more moderate system would take over en
tirely. 

Plasma Systems 

A new word is leaking out from the hush-hush 
of the laboratory with increasing frequency. The 
new linguistic monstrosity is magnetohydrodyna
mics. It is a new science which describes the behavior 
of moving fluids in electric and magnetic fields. The 
much publicized "Pinch Effect" is a magnetohydro
magnetic phenomenon. When an electric field is im
pressed on a tube of gases that are at reducedpressure, 
the gases ionize. In addition,. a current flows in the 
ionized gases, known as plasma and causes a mag
netic field to encircle and pinch them into a narrow 
filament. The plasma can be described as a macro
scopically neutral mixture of ions and electrons. 
Under the conditions just outlined, the plasma acts: 
as a conductor and is subject to Maxwell's equa
tions and the laws and formulas of dynamo theory .. 
Magnetohydrodynamics may well provide the an~ 
swers to many of the thermal problems now encoun
tered in rocketry, for at elevated temperatures all 
gases are ionized. In jet and rocket combustion cham
bers, it may prove both practical and possible to 
prevent fluid to wall contact entirely. The control-
lability of plasma by electric and magnetic fields: 
leads many experts to predict that the plasma drive· 
will be one of the first space propulsion systems. The 
energy for ionizing the gases would come from con
ventional combustion, solar energy, or nuclear re
action. 

lon Systems 

The ion system is nothing more than a sophisti
cated extension of the plasma propulsion unit. In 
this system electronic separators divide the plasma 
into its electron and ion constituents, and electro
static potentials of about 20,000 volts accelerate the 
particles into space, thus producing thrust. Half of 
the ion propulsion system separates ions from their 
source and accelerates them from an ion electrodet 
and the remaining half of the system does the same 
thing with the electrons. Each source-electrode part 
of the ion engine sends its respective products into 
space independently of the other. It is important that 
the ions and electrons re-combine shortly after ejec
tion to prevent a positive space charge build-up on 
the tail of the rocket. The particles' initial velocity 
determines when they re-combine. As long as their 
velocities are sufficiently large and approximately 
equal, they will not interact. 
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The effectiveness of the system is pr0portional 
to the molecular weight of the ion source material. 
On this basis, only elements with atomic weights 
above 100, which ionize single are listed as practical 
ion sources. Either a nuclear reactor or a solar fur
nace could provide the power for the ion separators. 
At present, however, the solar source is impractical. 
Excessive apparatus is required and the rate of en
ergy conversion is inadequate. 

The weight aspect of a nuclear power plant is also 
unfavorable, but, in space, it would give a practical 
yield. 

The ion system provides a large thrust but a very 
small accelerating force. It yields only 10:_4 to 10-5g's 
acceleration. This makes it totally impractical for 
operation within gravitational fields, but as a recent 
study at North American Aviation's Rocketdyne 
Division concluded, "It offers a definite possibility as 
a supplementary power unit in space." 

More Esote,ric Systems 
Proposals exist for using intense rays of light for 

propelling space ships. This is, however, generally 
regarded as more practical for inter-galactic than 
for inter-planetary excursions. In a realm where toss
ing a wad of gum out of the rear porthole would 
provide measurable thrust, the photon unit might 
be a workable scheme. 

It is not only possible, but very probable, that as 
science learns more about the nature of matter and 
space, entirely new energy systems will come into 
existence. The inverse laws of gravitation and elec
trostatics have been stated as empirical facts. "Force 
acting at a distance" is as mysterious today as it 
ever was. The so called "flying saucers," if they 
exist, and many sensible people believe that they 
do, utilize a phenomenal propulsion system. Figur
ing out how they work might prove a milestone in 
the history of galactic transportation, even if they 
don't exist at present. 

Summary 
Of the various schemes proposed for space drives, 

the nuclear rocket seems the most feasible "next 
step." It alone pr-omises an improvement in accelera
tion, thrust, and economy over contemporary hard
ware. It alone offers a workable system for operation 
both in gravitational fields and in empty space. It 
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seems the best all-around system, although it leaves 
something to be desired, economically, once it gets 
into space. The plasma and ion engines, on the other 
hand, seem more ideally suited to the environment 
of space but are unable to provide sufficient accelera
tion and thrust to leave the ground. 

The ultimate system will probably be a hybrid of 
the best features of the plasma, ion, and nuclear sys
tems. There is a marked tendency toward synthesis 
in atomic power, electronics, and ordinary classical 
studies. Magnetohydrodynamics is a prime example. 

Meanwhile, it is probable that all three kinds of 
systems will be built, for as in conventional atomic 
power plants, it is difficult to determine which sys
tem, does the best job without actually trying it. 

There are other factors too, which will decide the 
hardware of space. New breakthroughs, politics, 
psychology, and even aesthetics will play a part in 
the final decision. 

While conference rooms hum with promises and 
predictions, optimism and pessimism, boldness and 
discretion, evacuated tubes glow portentously as 
plasma circulates in them, scintillators flicker as neu
trons begin to flow in new engine configurations, 
oscilloscopes wiggle sinewaves, cosine waves, blips, 
and tilts as technical men channel the efforts of a 
society toward outer space. 

As Editor In Chief of the lechnolog last year, Jerry Cuderman became 
well known among his fellow students as one who could get things done. 
He attacked double integral problems and the DAILY, or AUC, with 
equal gusto. A native of Aitkin, Minn., Jerry received his BME last spring. 
Presently he is with Pratt and Whittney in Hartford, Conn. 
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Industry's demand for capable graduates in the fields of science and 
engineering is still exceeding the supply produced by American colleges 
and universities. As a result, the most promising members of this year's 
class may well wind up with a number of openings to consider. 

In such circumstances1 who would blame a bright young man for at 
least letting the phrase .. eeny, meeny, miny, mo" slip through his mindl 

Of course, there is one inescapable conclusion to be considered: open
ings are one thing, genuine opportunities quite another. Thoughtful 
examination of such factors as potential growth, challenge, advance
ment policy, facilities, degree of self-direction, permanence, and 
benefits often indicates that real opportunity does not yet grow 
on trees. 

Moreover, the great maiority of personal success stories are 
still being written by those who win positions with the 
most successful companies. 

I 

For factual and detailed information about careers 
with the world's pioneer helicopter manufac

turer, please write to Mr. Richard L. Auten, 
Personnel Department. 

Bridgeport .. Stratford, Connecticut 
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I. T. Is Helping the Student to 

Develop A Professional Attitude 

The professional course discussed in this paper refers to the author1s 
observations of the professional development of engineering students 
and their professors in the past and for the future in the institute of 
Technology. It outlines the factors of faculty professionalism, the regis
tration of Engineers-in-training and the inclusion of professional courses 
in the curriculum. 

I APPRECIATE THE opportunity of addressing this con
ference on the subject of "Professional Develop
ment of Engineering Students," with particular 

reference to the Professional Course, Today and To
morrow. Recently I attended a three-day conference 
on college teaching, a part of the Minnesota Centen
nial Program, sponsored by the Association of Min
nesota Colleges. The principal speakers of national 
reputation presented talks on such subjects as "The 
Professor Looks at the Student," "How Do College 
Students Learn?," "The Teacher at His Best," "The 
Evaluation of Teaching," and "New Techniques of 
Teaching," with about nine hours of special interest 
group discussions, divided into about twenty-five 
areas. 

As was most often expressed in this conference, 
it is the individual that learns, along with his pro
fessor, and the development of the full potential of 
his individuality is the aim of all the facilities for his 
education. Although the subject matter of the many 
disciplines was not considered, the philosophy, the 
psychology, and the many studies relating to the 
understanding of learning were reviewed. 

It is thus particularly apparent that the living of 
a life, with the introduction to this life through a 
process of learning, suggests, as an obligation for 
being an individual, the necessity for consideration 
of the collective individuality of others. In each of 
us is born a feeling of interdependence, engendered 
by the privilege of an accumulation of knowledge; 
a need which may be fathered into a predominant 
interest in the common good, or which may passively 
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revert to the state of common self-interest. 
In the field of engineering, a woeful attempt is 

made to reinforce in school, and direct after gradu
ation, the high aspirations which most students de
velop in their formal education. Although the two 
phases are inseparable, a greater amount of stress is 
placed upon the association of groups with like tech
nical interests than upon an interrelation of these 
groups in the development of a profession of which 
they are a part. 

Albeit a woe, the spark of this obligation has 
glowed into a candlelight through our association, 
The National Society of Professional Engnieers. At 
this annual meeting and in this particular confer
ence, we would like to examine the educational 
courses we have pursued in the interests of profes
sional consciousness in the past, and to discuss sug
gestions for courses we may follow in the future to 
point out and encourage this professional fulfillment. 

The Professional Course- Today 

In my personal experience at the Institute of 
Technology at the University of Minnesota, there 
have been three main factors which have been influ
ential in promoting the development of professional 
courses. Two are ever-present, the third was spon
sored by the Minnesota Society of Professional Engi
neers. 

The first factor is the teacher, or the professor. 
If we consider the negative elements, too many may 
neither be registered as a Professional Engineer, nor 
be a member of the State Society. There are profes-
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sors who have taught and worked 
the long hours for many years to 
obtain the Ph. D. degree, with rela
tively little work-a-day experience 
except as a consultant. They may 
be teaching in allied fields more 
-closely associated with pure science 
than with engineering. He may be 
.an administrator with technical 
and operational problems requir
ing his complete attention. He may 
.consider his active participation 
in a technical society as adequate 
professional interest. He may be so 
involved in research or consulting 
that his student contacts are at a 
minimum. The effect of these fac
tors may make an approach to 
Dean Wickenden's "Second Mile" 
more delayed than we have sus
pected. 

On the brighter side, the teacher's or professor's 
personality and interests develop the student's pro
fessional concepts. Even an active professional so
ciety professor has to suggest the obligation of collec
tive individuality and responsibility by only the best 
teaching methods. These are not criticisms; they in
dicate that in the past, the engineering teachers have 
not placed professional criteria on the same plane as 
other educational matter. 

The second factor is the Engineer-in-Training 
examinations called to the attention of the students 
by the occasional appearance on bulletin board.s of 
announcements and instructions. Dates may be g1ven 
in the school newspaper, and articles may appear in 
the Engineering College magazine. Certain of the 
faculty mention these examinations in their lectures 
and laboratories, and sometimes discussions are in
vited by the students. 

One contact with the faculty is the requirement 
that five reference signatures are necessary on each 
student's application form. The request for signa
tures calls attention to the impending examination. 
This is the only outward expression or profession of 
professionalism that the engineering student makes 
prior to graduation. 

Most students take advantage of this opportunity 
for registration and take the examination. In some 
engineering departments less than one half of the 
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students participate, even after thirteen years of this 
registration activity. 

Allied with this factor is the background impor
tance on the State Board of Engineering Examiners 
for Engineers, Architects and Land Surveyors. Occa
sionally talks are arranged for the students or they 
are invited to special meetings with the speaker, a 
member of the Registration Board, or his representa
tive. 

The Young Engineers Committee of the State 
Society has recently distributed literature to the 
graduating seniors as has been done at most schools 
throughout the nation. 

The third factor is the interest of the Minnesota 
Society through its Educational Committee. Since 
many of its members are alumni of the University, 
they have a proprietary interest. Approximately fif
teen years ago they planned and helped to inaugurate 
a course, Professional Problems, General Engineer
ing 103, a one-credit course for graduating seniors of 
the Institute of Technology. This course consisted of 
about eight lectures with required attendance. A 
committee aided the administrative officer in choos
ing speakers, selected for their appropriate experi
ence, to talk on professional subjects. Although the 
speakers and the subjects were varied to obtain the 
most effective presentations, the course has this year 

(Continued on page 46) 
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HE CHANGING needs of society 
have, in the last ten or fifteen 
years, placed remarkable em

phasis on the various fields of en
gineering. Engineering has come 
at last into its own, being presently 
acknowledged as the basis for 
whatever technical progress we 
may expect in the fields of aero
nautics, mechanics, construction, 
electricity, electronics, or what 
have you. 

Along with the maturation of the 
individual areas of engineering has 
come the realization that another 
field, physics, has had to develop 
and grow to support the ever
increasing demands for know ledge 
and theory fostered by the expan
sion of engineering. 

Every engineer must stuqy phys
ics before choosing his own field of 
specialization. In the two years of 
engineering physics one encount
ers, on an elementary level, every 
:major area of physics. Contrary to 
a fairly widespread misconception, 
physics is not solely the science 
dealing with the study of nuclear 
reactions and fundamental parti
cles. Physics is defined generally 
as the science of measurements. 
Any quantity that is measurable is 
an appropriate subject for physi
cal investigation. However, phys
ics does not limit itself to merely 
making and recording measure
ments. It is the goal of the physi
cist to utilize the data obtained in 
measuring a quantity to formulate 
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a mathematical theory which will 
give an analytical explanation of 
what result may be expected. 

For example, as any student who 
has taken the third quarter of 
freshman physics will know, Sir 
Isaac Newton discovered that when 
one places a curved lens on a piece 
of paper, with the curved side 
touching the paper, a pattern of 
alternately light and dark rings 
similar to a target is produced. 
Today, with a knowledge of the 
wave length of the light passing 
through the lens, the curvature of 
the lens and the thickness of the 
air space between the outer por
tions of the lens and the paper sur
face, one may by application of the 
laws of physics calculate the diam
eter of the successive rings and the 
spacing between the rings without 
ever setting up the experiment. 

This result illustrates the corre
lation between theory, experiment, 
and application. Surface irregular
ities in new lenses may be discov
ered by checking the perfection of 
the rings. When a physicist makes 
measurements and develops a 
theory, he is giving the engineer 
another tool to use in making our 
world a little easier and more con
venient to live in. 

The formulas and rules by which 
an engineer develops a new instru
Inent, machine or gadget are the 
legacy given to him by the physi
cist. It is thus not an extremely 
exaggerated claim to say that phys-
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icists are the engineers who build 
the science which is utilized by 
engineers who design machines 
and buildings. 

The electronic engineer must 
have the theory of electron emis
sion and how it varies in different 
metals, in different potential fields 
before he can design vacuum tubes 
used in building the miracles of 
electronic gadgetry we accept so 
readily as common place today. 
The aeronautical engineer would 
be hard put to design airplanes and 
missiles or rocketships without the 
theory of pressure and fluid flow, 
kinetics, and dynamics developed 
by physicists before the Wright 
Brothers ever got the Kittyhawk or 
before Dr. Goddard ever launched 
a liquid fuel rocket in 1923. 

The student in physics will learn 
the fundamentals of almost all bas
ic physical theories in two years of 
elementary physics. He goes on to 
learn the finer points of electricity 
and electronic theory and applica
tion in the courses ably taught by 
Dr. Morris Blair. He then learns 
the intricacies and beauty of me
chanics and electromagnetism as 
taught, clearly and precisely from 
the aspect of vector analysis and 
differential equations by Dr. A. 0. 
C. Nier and Dr. Verbrugge. He 
returns to Dr. Blair's instruction to 
learn basic nuclear theory and the 
use of electronics in applications 
of this theory. He can study ad-

( Continued on page 51) 
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FOR STUDY AT HARVARD, 

M~~lmuT~~ AND CALTECH 

IN 1959 ... 60 

The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard University, 
Massachusetts Institute of Technology and California 
Institute of Technology, to pursue at Raytheon's ex
pense, regular courses of study leading to a master's 
or doctor's degree in science or engineering in the institu
tion of their choice. 

The Program requires, in general, two or three semesters 
of study, depending on circumstances, with the summer 
months spent in the Company's research, engineering, or 
manufacturing divisions. It includes full tuition, fees, 
book allowances and a salary while at school. Students 
are eligible for health, accident, retirement and life insur
ance benefits, annual vacation and other privileges of 
full-time Raytheon employees. 

To be considered for the Program, applicants must have 
a bachelor's degree in science or engineering, and should 
have outstanding student records, show technical prom
ise, and possess mature personal characteristics. They 
may apply for admission to the Program in anticipation 
of becoming employees of Raytheon. 

YOU ARE INVITED TO ADDRESS YOUR INQUffiY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1958. 

~~' <ii~ 

RAYTHEON MAiiiU.IIFACTURmNG COMPANY • WaDtham 54, Mass .. 

Excellence in Electronics 
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Starting a New Column 

RACE and RALLY 

HIS IS THE first in a series of articles on sports cars, 
sports car events, and the men that drive these 
machines. Up until about five years ago the sports 

car was a rarity in this country. Now they are seen 
every day. There must be a reason for this vast in
crease in popularity. In this series of articles I shall 
try to give the non-enthusiast a picture of this great 
sport and its cars. Thereby I hope to show him why 
this sport is so popular. 

The modern sports car comes in two forms: the 
production sports car and the sports-racing car. 

The production sports car is the machine which 
you see on the road every day. To name a few of the 
more popular, they are the MG, Jaguar, Austin
Healey, Triumph, Porsche, the fabulous Ferrari and 
the one American contribution, the Corvette. These 
cars are all small by present day American stand
ards, which demands seventeen feet of length and a 

by TERRY MORAVEC 

trunk which will hold at least two caskets. Yes, the 
vast majority of the sports cars hold only two people 
and have a very limited amount of luggage space. 
There is a current trend going, however, which is to 
put in a rear seat. This is for the most part very 
small and thus is useful only for children. Even so 
it opens this sport to a whole new group of people, 
those who 1nust have some room for the kids. The 
traditional sports car body is the roadster with its 
open air driving, side curtains and a flimsy, hand 
erected top. Since the people of the United States 
have begun to buy these cars in quantity, the coupe 
and the convertible have become popular. It seems 
that the Americans are not quite as sporting as the 
Europeans when it comes to taking what Mother 
Nature has to dish out in an open car. I must admit 
that I am one of these softies who thinks it is very 
nice to have a steel top between me and a Minnesota 

Production Sports Car-Mercedes Benz 300SL Roadster 
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Sports-Racing Car-Ferrari 250 Testa Rossa 

winter. The big feature that endears the sports car 
to its owner is its handling characteristics, the abili
ty to corner at high speed safely, and the instant 
response of the steering and the throttle. Since the 
American automobile manufacturers have been in 
a horsepower race the sports cars' top speeds have in 
most cases fallen below those of the highly powered 
American cars. However, with its superior handling 
the sports car usually can maintain a higher average 
speed at much greater safety than the American 
sedan. I am not trying to knock American cars and 
say that they are no good. On the contrary, they have 
a place in the automobile world that the sports cars 
could not and are not trying to fill. That is wheFe a 
reliable car that has lots of room and needs very 
little maintenance is needed. For the people who 
want that type of car the sports car is wholly im
practical. The sports car is for the young of heart 
who want a car that is more than just a means of 
transportation, but fun to drive. Besides driving 
their production sports car on the highway, a large 
number of owners drive them in races. 

Week-end races are sponsored by local sports 
car clubs and the national events by the Sports Car 
Club of America (SCCA). The cars are divided into 
classes determined by the piston displacement of 
their engines. The races are held on roads or airport 
courses that are laid into simulated roads. These 
courses have both right and left turns of varying 
radii, which demand cornering ability and straight 
stretches, that means the cars must be fast. These 
races are held on an amateur basis in this country, 
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that is, there is no prize money. This supposedly 
gives the little man a better chance although this 
point is being contested at present. To be raced in 
a production sports car race, the cars must be abso
lutely stock condition. 

The other types of sports car is the sports racing 
car. It is, just as its name implies, a special car, 
one of a limited production model, designed just 
for racing. Although these cars are designed just 
for racing they must have the necessary equip
ment to be driven on the highway. They must have 
lights, horn, mufflers, doors, fenders, windshields, 
two seats and must meet strict size and safety spe
cifications. These cars, like the production sports 
cars, are divided into racing classes by their engine 
displacement and are raced on road courses. The 
1958 racing season saw a new rule that limited the 
size of the engines in these cars, for international 
racing to three liters. This was done because there 
are not enough drivers who are capable of handling 
more powerful cars safely. 

This has been the introduction to a group of 
articles that will follow. In them I will describe 
some of the sports cars and tell you more about the 
events in which they are driven. In this article I 
have tried to tell you what a sports car is and ex
plain that it is not the answer to the average motor
ist's transportation problems. It is in fact a special
ized car for those who wish to have fun driving. 

See you in December 
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THE MASTER'S FELLOWSHIP PROGRAM 

offers direct exposure to a potential professional field 

combined with academic training leading to a Master's degree. 

One hundred and thirty-five awards are open to applicants 

receiving their Bachelor's degree during the coming year in 

Aeronautical Engineering, Electrical Engineering, 

Industrial Engineering, Mechanical Engineering or Physics. 

You will pursue a two-year schc;dule oflaboratory work and 

graduate study. During the summer, yo~i~will have the opportunity to 

work under the guidance of experienced scientists and engineers. 

You may elect assignments based on your interest and tedmical 

experience in Radar Systems, Servomechanisms, Computers, Systems 

Analysis, Information Theory, Automatic Controls, Physical 

Analysis, Microwave Tubes, Pulse Circuitry, Semiconductor Physics, 

Photo Devices, Test Equipment Design, Miniaturization, Electro

mechanical Design, Gyros, Hydraulics, Subminiaturization, Mechanical 

Design, Instrumentation, Telemetering, Antennas and Wave Guides. 

You may request your graduate school from the following seven 

institutions: University of Southern California, Stanford University, 

UCLA, University of Arizona, Purdue University, 

California Institute of Technology, and University of West Virginia. 

Fifteen awards are open to applicants receiving their Bachelor's 

degree in Business Administration during the coming year. 

The work program will involve interesting assignments in the 

administrative areas of the company and graduate study 

will be at UCLA or University of Southern California. 

Salary is commensurate with your ability and experience and all 

company benefits are extended to those participating in 

the program. Tuition, fees, books and thesis preparation and 

reproduction expenses are provided and travel 

expenses outside of the Southern California area are paid. 

Upon attainment of Master's degree, Fellows may apply 

for the Hughes Staff Doctoral Fellowship Program. 

·Consult your College Placement Officer for interview information . 

. or, write to the Office of Advanced Studies at the address at right. 
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If you are interested in studies leading to a Doctor's degree or in 

post-doctoral research, you are invited to apply for one 

of the ten awards in the Howard Hughes Fellowship Program. 

This unique program offers the doctoral candidate the optimum 

combination of high-level academic study at California Institute of 

Technology, and practical industrial experience in Hughes laboratories. 

The Howard Hughes Doctoral Fellowship provides an annual 

award of approximately $7200, of which $r8oo is for tuition, books, 

fees, thesis and research expenses. The remainder is 

the award of a cash stipend and salary earned by the Fellow. 

You should plan to pursue research in the fields of Electronics 

Engineering, Microwave Physics, Mechanical Engineering, 

Electron Dynamics, Electronic Computing, Physical Electronics, 

Propulsion Engineering, Solid State Physics, Aerodynamics, 

Analytical Mechanics or Information Theory. 

The Fellowships arc open to students qualified for admission to 

graduate standing. A Master's Degree or equivalent graduate work 

must have been completed before beginning the Fellowship Program. 

Application closing date: January 15, 1959 

HOW TO APPLY: For information concerning either 

ojtlze Hughes programs descrihed, write, specifying program of your 

interest, to: Office ofAdvallced Stu.dies-P.G.O.,Buildillg 6, 

Hughes Aircraft Company, Culver City, Ca!Jomia. 

The classified nature of Hughes 

work makes ability to obtain security clearance a requirement. 
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PRODUCT 

HE AVERAGE housewife, once she steps inside 
a supermarket, becomes as impulsive as a tot in 
Disneyland. Researchers have discovered that 

more than half of all supermarket purchases are 
made on the spur of the moment, and the spikes in 
the spur are the packages the products wear. 

To dress its products properly for the market
place, which is becoming increasingly self-service, 
industry will spend about $12 billion this year. To 
make sure that these dollars do their full share, in
dustry is putting more emphasis on the packaging 
organization. 

You still cannot walk into a sizeable company, 
picked at random, and ask for the packaging 
engineer or the director of packaging with the 
same assurance with which you ask to see the adver
tising manager, the executive vice president or the 
plant superintendent. Ask to see the head of packag
ing and you may be referred to any one of a dozen 
people from a member of the advertising or sales de
partment to a purchasing agent or plant engineer. 

Nevertheless, several patterns of organization 
are developing for the packaging function. No one 
seems to be predominating and it is unlikely that 
this multiplicity of approaches will disappear be
cause the variety of services that the package per
forms differs from product to product. 

Despite the differences between industries and 
between companies, certain basic principles stand 
out in any good packaging organization. 

One generalization that applies to all alert man
agements is the necessity for some sort of planned 

;,:·.approach to packaging. The rewards of planning are 
too great and the penalties of a haphazard job are 
too costly to be ignored. On the whole, management 
today considers packaging of such vital importance 
that no packaging change of any consequence is 
given a clear track without direct top-management 
approval, no matter what organization procedure is 
used to gain top-management attention. There is a 
strong feeling among some persons that packaging 
coordinators or directors should be given top-man
agement administrative status, directly responsible 
to the president. This is true where the theory is held 
that (1) packaging success is intimately related to 
sales leadership and (2) that substantial economies 
can be effected by more than advisory supervision 
of packaging standardization programs, container 
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inventory control, and production cost accounting. 

Wherever an organized packaging program has 
been started, substantial benefits have resulted. By 
cutting the number of type and sizes of containers 
used from 180 to 30, one ·company greatly simplified 
its purchasing and inventory procedures. Another 
company, in the first year of a new packaging com
mittee set-up, placed company identification on 2lf2 · 
million packages not previously labeled. In many in
stances resultant pool buying produced lower costs. 
Freight costs have been reduced because of a study 
of supplier problems and scheduling made in con
junction with packaging problems. An increase in 
production per man-hour grew from another pro
gram. Savings over a six-year period of develop
mental package engineering, in one instance, ran 
into seven figures. Changes made by. one packaging 
engineer in caps, bottles, and labels reduced product 
cost 21 per cent. In another case, a supplier worked 
out a new package for a suggested design which 
saved the company a healthy $50,000 in reduced 
packaging costs. 

In effect, anyone with a product to package today 
must be resigned to engaging in two businesses
manufacturing his basic product and packaging it. 
The manufacturer is therefore faced with building 
up basic knowledge, experience and personnel in the 
two fields and joining the two. 

Departments involved in packaging include: 
product development, which provides the article to 
be packaged; technical research, which lines up the 
materials and ·containers that can ®e used and may 
ultimately write the specifications for the suppliers; 
purchasing, which determines availability and prices 
of materials and obtains samples; market research 
and sales, which measure the package against com
petition and customer preferences; art and advertis
ing, which provide package copy and decoration; 
engineering, which works out the practical details 
of scheduling, tooling up and producing or filling 
the package; traffic, which keeps to a minimum 
transportation hazards and checks the advertising 
message shown on the case to eliminate claims which 
might result in higher classification and therefore 
higher transportation costs; cost accounting, which 
determines the feasibility of the whole project; le
gal, which assures compliance with government reg
ulations. 
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Packaging engineers, committees and depart
ments have in common the function of acting in an 
advisory capacity. Packagtng committee members 
usually are heads of departments or company offi
cers with primary responsibilities to which their 
packaging duties are an addition. The packaging en
gineer and packaging department have packaging 
as their primary responsibility with the former 
usually a fact gatherer for other departments. The 
latter is often an originator as well, depending upon 
the services of other staff departments to gather its 
information. 

The Packaging Committee 

The growing importance of the packaging com
mittee is indicated by the results of a survey of food 
manufacturers, which showed 44 per cent now have 
packaging committees. 

One corporation that organizes its packaging 
work by means of the committee system has two 
committees-a packaging policy committee report
ing to the president and an operating committee re
porting to the policy committee. Chairman of the 
policy committee of three is the vice president of 
supply and inventory. Other members are the vice 
presidents of merchandising and manufacturing. 

The operating committee is composed of repre
sentatives from the following line and staff depart
ments: order and distribution, general sales, pric
ing and contracts, manufacturing research, indus
trial sales, and consumer relations. 

These departments are represented on the com
mittee because each has some original departmental 
responsibility for a phase of company packaging. 
Responsibility for the advertising and the artwork 
that appear on the package rests with consumer re
lations; maintaining a pool of standardized packag
ing materials, handling of customer complaints often 
leading to a change in package and the determination 
of units of sale are the work of scheduling and dis
tribution; provision for a laboratory staff that re
views, tests and designs packages, tests materials, 
investigates and improves methods and handling, 
and develops standards for circulation to the vari
ous works is part of the responsiility of manufac
turing research. 

All work of the operating committee is designed 
to develop recommendations for policy. When dif
ferences between divisions cannot be ironed out by 
the operating committee, the policy committee fol
lows through. 

A packaging committee of four in a smaller com
pany-the vice president of sales, the director of 
product development, the vice president of produc
tion, and the director of advertising-simply directs 
the plant technical committee to recommend a com
plete package and then passes on it. 

The technical committee, which meets monthly, 
consists of the vice president and assistant vice pres
ident of production, the production superintendent 
and his assistant, the purchasing agent, the quality 
control manager, the traffic manager, and the meth
ods engineer. 
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In making recommendations, the technit!.!al com
mittee is expected to obtain sample units, work them 
into the laboratories, check production needs, high
light cost changes, receive the reports and compile 
the story. 

The Packaging Department 

The packaging or packaging development de
partment may be a part of the research and devel
opment department, the purchasing and traffic de
partment or others. It may be divided into five 
sections: changes, design, specifications, laboratory 
and cost analysis. The department is usually headed 
by a director of packaging. 

Each of the sections calls freely on the assistance 
of other departments. Design needs the services of 
market research for testing and for determining 
consumer preferences; specification writing cannot 
be done without the aid of the industrial engineer
ing and automatic machinery departments. Purchas
ing and cost accounting also assist in this. 

In one company, whose package development de
partment is a part of purchasing and traffic, the de
partment serves as an advisory body for all divi
sions of the corporation. Its manager and assistant 
1nanager, with their assistants, service all divisions 
of the company by (1) periodic visits to the manu
facturing plants for consultation and help in con
nection with packaging problems; (2) attendance at 
various technical committee meetings to propose and 
discuss problems connected with packaging and la
beling as they may affect the entire industry; (3) 
keeping abreast of all existing state and federal reg
ulating packaging and transportation. 

As a staff department, packaging development 
guides and augments divisional packaging work. As 
a matter of routine the department is informed of 
all new products and also receives a complete engi
neering analysis about the product from the engi
neering department. After examining, testing and 
sampling all the packaging possibilities it makes a 
final report to the division manufacturing the 
product. 

The Packaging Engineer 

In one large company where the position of pack
aging engineer might be said to reach optimum de
velopment, fuis staff is a division of a central engi
neering department having 11 staff engineers and 
serving 30 company plants. 

Here the packaging engineer has established a 
complete library of packaging information which 
includes: (1) a blueprint of each of the company's 
packages; (2) file samples of all packages; (3) a 
record of all machinery and equipment; (4) a file 
of information on all types of packaging material 
and equipment offered by manufacturers; and (5) 
a general file of all standard reference material. 

The packaging engineer is represented on a com
pany packaging committee and, when a request for 
a particular packaging job is made, he has at his 
command a wealth of information on materials and 
equipment, drafting facilities for drawing up the 
design, a machine shop for adapting mechanical 

(Continued on page 58) 

23 



24 

IG T L GI 
frOm Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

In your field, as most of you well know, it's easy 
to be complicated ... it's hard to be simple. At 
Douglas, I'm happy to say, we do things the 
"hard" way. This matter of simplicity is vitally 
important. We work intensive hours, days and 
months to achieve it. 

Why this extra effort? Well, simple things work 
easier, last longer, are more easily maintained 
and are lots more reliable. We are rewarded for 
our greater engineering effort with a product 

that performs better for our various customers. 
We know that good engineers, working in an 

atmosphere which stimulates them to do their 
best, have been largely responsible for our suc
cess. If you enjoy solving challenging problems in 
the simplest manner, we'd like to talk with you 
about joining us. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-K 

Santa Monica, California 
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This electronic centralized air data 
computing system, pioneered by 
AiResearch engineers, now enables 
aircraft to operate at maximum effi
ciency continuously. By sensing air 
conditions surrounding the airplane, 
it automatically makes in-flight 
adjustments and feeds vital informa
tion to. the pilot. This centralized 
combination of transducers, com
puters and indicators is the most 
complete air data computing system 
ever produced by any manufacturer. 

Many such pioneering develop-

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in 
system electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and 
nuclear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer, including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

~ Intensified engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid
ing opportunity for ra~id growth 
and advancement. 

® An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement in a variety of 
analytical or development projects. 

~ Advanced education is available 
through company financial assist
ance at nearby universities. 

THE CORPORATION ® For full information write to Mr. G. D. Bradley 

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES e A/RESEARCH MANUFACTURING. PHOENIX e AIRSUPPLY 

A/RESEARCH INDUSTRIAL e REX e AERO ENGINEERING e AIR CRUISERS o AIRESEARCH AVIATION SERVICE 
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No matter where your interests lie in the vast field of 
engineering, there's a better-than-good chance you'll 
find your place in the sun with one of the 35 Divisions 
of General Motors. 

For these GM Divisions run the gamut of virtually 
every field of engineering and science-from engi
neering, designing and producing automobiles, 
trucks and hundreds of important industrial products 
to helping to solve the unknown challenges of the 
Space Age. 

Choosing an engineering career with GM means 

TEAMMATES-Young engineer Warren Conner-B.S.M.E.l956-teams up 
with Armand J. Bilitzke of GM Engineering Staff's Transmission Develop
ment Group to test blade-shape models for torque converters. Mr. Bilitzke 
helped design flow table which is unique to the automotive industry. 

teaming up with some of the world's finest engineer
ing and scientific brains. It means working in pleas
ant, modern surroundings such as GM's fabulous 
Technical Center near Detroit, equipped with every 
conceivable research facility. 

Best of all, it means a future as big as you want to 
make it at GM's 35 Divisions and 126 plants in 71 
cities and 19 states. A future in which your training, 
your inventive ability, your inquiring mind, your 
desire to get ahead will receive quick recognition and 
unlimited opportunities. 

You owe it to yourself to investigate the kind of future 
General Motors is offering young engineers. Make an 
appointment with the GM Representative next time 
he visits your campus or write: General Motors 
Corporation, Personnel Staff, Detroit 2, Michigan. 

E ER L 0 DRS 
Personnel Sta.ff Detroit 2, Michigan 

GM positions now available in these fields for men 
holding Bachelors', Masters' and Doctors' degrees: 

Mechanical Engineering • Electrical Engineering • Industrial Engineering 
Metallurgical Engineering • Aeronautical Engineering " Ceramic Engineering 
Mathematics " Industrial Design • Physics • Chemistry 
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A SHORT STORY 

L a r 

HERE WAS A RAM, who all his life, in the manner 
of other rams, had wandered but little. He was, 
to be sure, the leader of his band; ewes, lambs, 

and younger rams. His office was an enviable one. 
One gained solely by living under the protection of 
a former bandsman and waiting for age to take its 
toll. Certainly his first attempts as master of his 
flock were full of unthought-of problems and sleep
less nights. There were wolves, lean pastures, cruel 
shepherds, cold winters, plagues, and all other man
ners of distress. But he had seen them now and he 
was content. 

This ram had horns which cur led fully once 
around on each side of his head. His chest was full 
and deep so that his voice sounded like thunder in 
a mountain valley; indeed, it had much the same 
effect on those around him. Still, his coat was hard 
and thick, which covered his sagging skin. But it 
was in his eyes that one could see his state. His eyes 
were soft and mild, they were misty like a spring 
morn and gray as an autumn sky. They did not look 
at common shapes alone but sought the soul of every
thing on which they fell. 

This ram had lived his span. The younger rams 
waiting for their chances, made restless turns among 
the lambs and ewes. It was a disquieting time for 
all concerned because the younger rams ,disturbed 
the placidness of the ewes, who, in turn, gave less 
attention to the lambs, and the lambs were getting 
out of hand. 

It seemed that there was nothing to do but wait 
for the final calamity and the ordinary readjustment 
of the band. There was no stepping down, there was 
no way to let a younger ram lead the band while 
he was still around. 

This saddened the old ram and he withdrew 
further from his flock to be alone and ponder the 
fate of his little world. The younger rams, less se
cure than all the ewes, were first to notice his sep
aration and worried-up a new wave of excitement. 
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Surely, he did not want to die, nor did he wish to 
lead when he could not do so with anything like his 
previous ease. Thus, he stood alone and gazed upon 
his flock and was resigned to do nothing but wait, 
just as he had before. 

One night he was sleeping whe:re he had been 
standing, apart from the flock. The lambs were all 
asleep and the sheep were nodding slowly as they 
too slipped out of reality. Only two trusty rams were 
still awake, and they were so, reluctantly, as look
outs for the fl<!>ck. 

Suddenly, the worst possible disaster fell upon 
the band. A careful lion had crept beyond the look
outs and was slaying numbers as they slept. The 
flock panicked, but with habitual precisiom. flew into 
a tight knot. Ewes and lambs in the middle and 
rams forming a circle around them. As quickly as it 
had begun, a bold young ram stepped out of the 
circle and challenged the lion. Having satisfied his 
gruesome hunger, the lion dragged off t:h.e hlody of 
one of his victims, side-stepping thQ bold appr11ach. 

Unquestionably, this was the new leader for the 
band. He had qualified by doing :Aothim.g Feally dan
gerous as had his predecessors. He was the F:!m ~[ 
the hour by merely botkering a Hom's feast as a 
fly does a dog's. 

The old ram had awakened at the first sol!lnd and 
had seen the entire play from his remote statn.ion. 
He could not now x:-etl!lr:A to his flock; he had :flailed 
them and anoth@r had taken his place. He would be 
better off deacil. 

And why couldn't lte be dead? He coulci be any 
one of the disfigured bodies lying in. the pasture; 
none had seen him and surely if he did not return 
the others would think t:k.at the lion had eaten him. 

He took a last look at the flock, no Imager the 
flock he had known. It was as new to .him now as 
if all the cllanges of the recent years had happm11ed 
at that very second. 

(Continued on page 29)' 
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SHEEP 
(Continued from page 27) 

The old ram did not long tarry as he could not 
afford to be discovered. Not after having been dis
graced and not now when he was running away. He 
ran as quickly as his age would allow and as quietly 
as his experience could make his steps. He ran up 
the mountains, because no sheep pasture in the 
mountains and he would not be found there. He ran 
because he was ashamed, he ran because he was 
afraid, but he did not run to save himself. There is 
nothing to eat in the mountains, and the nights are 
cold beyond the measure of an old sheep. 

As dawn showed over the valleys, he paused and 
was amazed to see how far he had traveled. He 
could not see any of his flock, nor could they see him. 
There was no need to hurry now. This was a time 
to be rational; what would he eat? Where would he 
sleep? He walked slowly up the mountain. 

There were plants along the way with small, 
tough leaves on which he chewed. As the sun came 
higher in the sky he saw the summit seemed quite 
near. 

All that morning, as a squirrel whose only object 
is to bury nuts, the old ram sought the top. There 
was no reason why he should except that it repre
sented the very ultimate in removal from the flock, 
it was as far from the pasture as life extended in 
his mind. 

When the sun passed through the zenith, the 
old ram made the summit. For the first time he 
stopped to see the land from which he came. It was 
a green land, wrinkled with valleys, divided by riv
ers, and spotted with bands of rocks and flora too 
distant to be distinguished. 

To his complete surprise, however, the land on 
the other side of the mountain looked identical to 
that frmn which he had come. True, the shapes were 
not the same, but everything else was. This so con
fused him that he turned around and around until 
he did not know one from the other. 

"How could there be another land which looks 
just like my own?" he reasoned. The answer, he 
surmised, is that he had never seen his own from 
such a vantage point before. Nor did his own land 
look the same from such a height as he remembered 
it from the fields. 

With the reason born of age, the old ram found 
his hoof-prints leading up one side of the summit 
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and quickly continued them, amazed, down the 
other side. 

The new land, into which he descended, became 
increasingly more familiar as he neared the valley. 
There were old acquaintances among the rocks, and 
trees; there were grasses and plants which he had 
known all his life. Among them, though, there were 
new kinds of flora, ones which flourished as if they 
grew there as naturally as all the familiar plants 
and trees. As he thought on these, and neared the 
valley floor, he realized that some plants which he 
had known in his own land were not to be seen 
here at all. He felt strange and uneasy in this dif
ferent land and began to take critical note of all 
that was about him. 

When the sun dropped low in the Western sky, 
he was in rolling foothills which, in his own land, 
had been his home. He stopped at a likely spot to 
eat some grass and settle for the night. He felt very 
much alone and wondered after his own flock. 

As the sun. was skipping over the distant hills, 
he heard a noise from just below his stand. He was 
afraid anew, a sheep alone is no match for his ene
mies and who could imagine what beasts there were 
in this new land. The old ram hid beneath a nearby 
bush and waited for his fate. 

To his surprise, the noise was from a flock of 
sheep. At first he thought that it was his own, but 
it was not, for none of the faces were familiar. In 
fact, they were not the same as he; they had a black 
snout where his was white and their ears were not 
as great as his. Obviously, they had come to this 
spot for the same reason he had. There was grass and 
water here and the chill mountain breezes did not 
touch these hills. 

He watched as the lambs and ewes settled down 
and as the rams stood watch and slept in an ordered 
1nanner. The old ram felt much better; at least he 
was not alone any more. 

When everything had reached good order, he 
noticed a solitary ram as he left the flock and took 
up station some distance apart. This patriarch had 
reached great age if his steps were any measure, but 
his voice was round and full and gave the flock great 
comfort. It was in his eyes, though, that one could 
see his state. For they were soft and misty, and 
they were sad as if he were alone. 
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••. TARGET: :100 MILES UP! On a day surprisingly soon 45,000 

feet above Wendover, Utah, North Am.erican's rocket-powered 

X-1.5 :research plane will be :released from. a m.odified B-52 to take m.an :100 m.iles into outer space. 

Throughout the flight trajectory. :radio contact between the X-:15, the m.other ship. chase planes and the 

ground will be m.aintained by custo:m.-designed units from. a Collins CNI (com.m.unication. navigation, iden

tification) system., si:im.ilar to the electronic packages Collins is providing for the new m.ilitary jet aircraft. 

At Collins you receive professional recognition, un
limited opportunity, the most completely equipped 
research and development facilities, the opportunity 
to work on the most challenging developments in 
electronics. Your placement office will tell you when 
a representative will be on campus. Or write for 
illustrated brochure "Career with Collins." 

L. R. Nuss 
Collins 
Radio Company 
Cedar H.apicls, 
Iowa 

F. "'\\'. Saluer 
Collins 
Radio Company 
.2700 \V. Olive Ave. 
Burbank, 
California 

]. D. Mitchell 
Collins 
H.adio Company 
1930 Hi-Line Drive 
Dallas, 
Texas 
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In the meantime, see if you can tell which nickel-containing alloy 
proved to be the answer to these problems .. 

Number the picture captions! 

0 Nickel cast iron 

Chromium-nickel stainless steel 

4340 constructional alloy steel 

(I Ductile Ni-Resist* 

Cupro-nickel 

(H Nickel-aluminum bronze 

fj Ni-Resist nickel cast iron 
"'Reglster<'d trademark 

See answers below 

D Piston ring carrier insert-Needed: 
wear resistance, thermal expansion 

to match aluminum. Which alloy? 
D Grader drive axle-Needed: tough- 0 Ship's propeller- Needed: light 

ness, impact resistance, greatest weight, high resistance to erosion, 
strength, with least weight. Which alloy? sea water corrosion. Which alloy? 

0 Yankee dryer roll- Needed: high 
strength, uniform structure in cross 

sections of heavy castings. Which alloy? 
D Catalytic polymerization tower -

Needed: resistance to phosphoric 
acid at 375°F, 500 psi. Which alloy? 

D Turbocharger housing - Needed: 
resistance to thermal shock, heat, 

corrosion at 1500°F. Which alloy? 
D High pressure marine condenser

Needed: heat transfer, stress, cor
rosion resistance. Which alloy? 

You may have to take this kind of 
quiz again. You may be designing a 
machine which requires a metal that 
resists corrosion ... or wear ... or 
high temperatures. Or one that 
meets some destructive combination 
of conditions. 

When you start to design equip
ment, you will have to select the 
proper material to meet given serv
ice conditions. Over the years, Inco 
Development and Research has sue-
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cessfully solved many metal prob
lems, and has compiled a wealth of 
information to help you. 

For more on special problems 
solved with nickel-containing alloys, 
send for "Standard Alloys for Spe
cial Problems." Write The Interna
tional Nickel Company, Inc., Dept. 
189G, New York 5, N.Y. 

The Bnternational Nickel Company, Inc. 

New YorkS, N.Y. 

answers---------........... 
• Piston ring carrier insert .......... 7 Ni-Resist 
" Grader drive axle ............................................. . 

3 4:340 constructional alloy steel 
• Ship's propeller .. 6 Nickel-aluminum bronze 
• Yankee dryer roll.. .......... l Nickel cast iron 
" Catalytic polymerization tower ................... . 

2 Ci·-Ni Stainless 
" Turbocharger housing . .4 Ductile Ni-Resist 
" High pressure marine condenFer ................. . 

5 Cupro-nickel 

A 
<~~~.~~ lnco ickel 

makes metals perform better, longer 
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ISOLATION-Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION-The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 

MINNESOTA TECHNOlOG 
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Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 

Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
- different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming, generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems .. .. .. in whatever 
form they take. 

for further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officers 
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PRATT & WHITNEY AIR 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartford 

RAFT 

FI.OIUDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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Some Get Their 

I 

E AT THE University of Minnesota are indeed 
fortunate in having available the splendid fa
cilities and opportunities for learning to fly, 

while going to school. Though flying is admittedly 
costly, for a nominal sum a student may partake of 
the many rewarding experiences afforded a member 
of the flying Gophers. Although not directly asso
ciated with the University Flight Facilities, the club 
uses these facilities for instructional and recreational 
flights. 

Once a month a mass migration takes place from 
Anoka County Airport to some town within 100 
miles of the Twin Cities. The participants are the 
Minnesota Flying Gophers, and the event is their 
1nonthly breakfast flight, one of the many recrea
tional flying events sponsored by the club. The 8 to 
12 University-owned aircraft takes off at about 8:00 
a.m., carrying up to 35 members. While the pilot 
mans the controb, non-pilot passengers perform such 
important functions as navigating and scanning the 
sky for other aircraft. A popular feature of the flight 
is, of course, breakfast at the destination airport, 
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followed by a trip to neighboring points of interest, 
an impromptu football game on the taxi strip, or an 
inspection tour of the field's hangars and aircraft. 

The University Flying Gophers is a campus or
ganization of long standing, having been organized 
in 1932. Since its purpose is to promote recreational 
flying, events such as the monthly breakfast flight 
and night-flying parties form an important part of 
its program. However, the social side is not neglect
ed; as evidenced by the bow ling parties, costume 
parties, canoeing parties, skating parties, and just 
plain PARTY parties, concocted and attended by the 
members. Highlighting the year's activities is the 
flight to the annual Air Meet, sponsored by the N a
tional Intercollegiate Flying Association, of which 
the club is a charter member. The meet is held at a 
different member college each year, where teams 
from Minnesota, Illinois, Oklahoma, Texas, Ohio, 
Iowa, Missouri, and Montana compete for trophies 
in power-on and power-off landings, navigation, and 
bomb-dropping. 

The Flying Gophers maintain an on-campus of
fice at 348 Coffman Union, where the members gather 
between classes and during study breaks to relax 
and "hangar fly." They also have a lounge at Anoka 
County Airport, where the University Flight Facili
ties, under the direction of the club advisor, Jim 
Stalock, are located. Membership is open to any stu
dent, pilot or non-pilot, guy or girl, the only qualifi
cation being a sincere interest in aviation. 

The dub's officers; Roger Anderson, John Barnes 
:md Hugh Solberg check their maps and compute 
flight plan before taking off in the Bonanza. 
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ROBERT H. SWISHER, B.S.E.E., GROVE CITY COLLEGE, '54, SAYS: 

em ~ 

]0 
J1 

er s h 
"I'm a radio transmiSSion engineer for Bell Telephone 

Company of Pennsylvania. My work is interesting and 
full of variety, and I get all the responsibility I can 
handle. Have a look at today's assignment, for example 
-and see for yourself." 

"8:30 a.m. I'm at my desk applying a new method for over
coming interference on Pittsburgh's mobile radio channels. It 
involves operating inactive channels on reduced power." 

"1 0:45a.m. Before any modifications can be made, it's impor
tant that I check apparatus and wiring options. That's what 
I'm doing here at the Remote Control Terminal equipment." 

"1 :30 p.m. After lunch, I take a company car out to the 
transmitter tower site. Here I check wiring and explain our 
plan to one of our mobile radio maintenance men." 

"final phase. The operational test is made from an actual 
mobile radio unit. I'll make test calls and monitor the chan
nels from various points within the Pittsburgh area." 
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"3: 15 p.m. I review my proposed modifications of auxiliary 
control circuits with Supervisor Sid Graul. Now I'll prepare 
work orders, and next week we'll make operational tests." 

"See what I mean? I really get to 'carry the ball.' 
Soon I'll be taking a special course in advanced elec
tronics at Bell Labs-a great opportunity. As I said 
-I like my job." 

Like Bob Swisher, you may find a bright engi
neering future with the Bell Telephone Companies. 
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 
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History Linked Through 

HE STORY OF the vitrified clay pipe is the story of 
a timeless industry. While the extensive systems 
of sewers and sewage treatment plants as we 

know them today are primarily developments of the 
nineteenth and twentieth centuries, nevertheless, it 
was not uncommon hundreds of years ago for the 
civilization of that day to employ hand-formed clay 
pipe for the disposal of wastes. 

As long ago as six thousand years ago, and per
haps longer, ancestors of the modern plumber were 
using clay pipe for sanitary installations. This fact 
is one to which the clay pipe industry may point with 
justifiable pride for many of those plumbing and 
sewerage systems still exist today. 

Archaeologists have discovered clay pipe and clay 
"T" fittings in the ruins of Nippur, the ancient city 
of Babylonia. They also have uncovered an ancient 
arched drain or aqueduct of brick containing three 
lines of clay pipe which was used for drainage and 
sewerage purposes. Running from tiled bathrooms 
equipped with sunken bathtubs these clay pipelines 
made it possible for the citizens of ancient Babylonia 
to bathe in steaming luxury. 

But perhaps the most startling indication of the 
durability of clay pipes is the fact that the first sew
ers used in Rome and Greece were still being utilized 
for sewage collection as late as 1840. 

In the light of more 1nodern times it is interesting 
to note that the rapid development in this field began 
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in the early 19th century in the United States. While 
history regarding the first use of vitrified clay pipe 
for sanitary sewers in this country is sketchy, instal
lations dating from 1773 have been found in Wash
ington, D. C. 

However, the majority of the fast-growing cities 
of the new world provided little or no public sewage 
facilities. This resulted in numerous epidemics 
caused by peop>le living in direct contact with the 
pathogenic bacteria found in organic sewage wastes. 
As a result of these tragic occurrences, communities 
began to install sewers, but for the most part, they 
were both planless, aimless, and inadequate from a 
health protection standpoint. 

As an aftermath of the Civil War, a complete re
building program began and adequate sewage be
came a major consideration. Many military and civic 
leaders were prominent in the new era of public 
health protection, but it is generally felt that the 
greatest single credit should go to Col. Waring, who 
shortly after the war, advocated certain fundamental 
principles of sewage design which are still more or 
less accepted today. In addition to his ability as an 
engineer, he was a capable advocate of public health, 
since he was retained by many cities as a sewage 
consultant. In the years following the conflict, it was· 
the practice to design sewage systems to accommo
date pipesizes 8 inches and smaller. Such systems 
proved inadequate and it was Col. Waring who ini-
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tiated separate systems for the disposal of storm wa
ter drainage and public sewage. Many of the systems 
designed by him are still in good working order 
today. 

The raw material used in today's clay pipe indus
try is no different than that used by man since 
ancient times, but the 20th Century story of the 
production of clay pipe is vastly different. Today the 
industry is concerned with developing new installa
tion techniques to develop to the highest possible 
degree those qualities already existent in the basic 
clay material, and to manufacture the product in 
quantities and forms best suited to the requirements 
of modern man. 

The development of clay pipe manufacturing is 
an interesting story in itself. The first manufacturers 
of clay pipe employed the potter's wheel for forming 
crude sections. This product was manufactured with
out a bell and was hand tapered to enable the smaller 
end of one pipe to fit into the larger end of another. 
Such pipe was used in the early days of America 
and has been discovered in perfect condition when 
removed to make way for modern, larger-sized in
stallations. The use of the potter's wheel was fol
lowed by the screw press. Still later, the rack and 
pinion method, and subsequently, the hydraulic pre!is 
was put into operation. 

During the early history, of the industry, engi
neers were attempting to perfect a mechanical meth
od of joining the socket or bell to the pipe. However, 
it was not until1876 that a steam press was designed 
which satisfactorily formed the pipe and socket 
together. By this method, and through its later im
provements, the socket and barrel of the pipe were 
formed under heavy pressure into an inseparable 
unit. 

Technically speaking, the clay raw material is not 
a mineral, but a combination of minerals formed by 
the weathering and distintegration of granite and 
other crystalline rock. These finely-formed particles 
have resisted the action of water and have blended 
during mineralogical changes and accumulated into 
a deposit commonly known as a clay bed. Few clay 
deposits are suitable for the manufacture of vitrified 
clap pipe. Selections are made only after exacting 
tests and careful research have indicated their suita
bility. It is rather a common practice in the industry 
to blend several different clays to obtain a balanced 
mix. This mix, when processed, will give superior 
strength, durability and uniformity to the finished 
product. 

Clay is usually mined in underground mining 
operations, or, in some areas, by surface minip.g. 
After mining, the clay is ground in a mill under 
heavy steel wheels, after pulverizing it is screened 
and conveyed to storage bins. All coarse particles 
are returned to the mill for further grinding. The 
.clay is next passed through a pan or pug-mill where 
it is again ground and tempered by the addition of 
water and then delivered to the press operations 
where it is de-aired and extruded into clay pipes. 

Clay pipe is extruded both horizontally and verti-
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cally through a steel die to the desired shape, gen
erally by the use of hydraulic presses. Pressures in 
excess of 100 lbs. per square inch are required in the 
forming of sewer pipe in order that the extreme 
density necessary to attain a high-strength product 
can be obtained. 

Upon leaving the press, the ware is loaded on 
hand trucks or pallets and transferred to the drier 
room where each piece is thoroughly dried by the 
application of heat controlled by humidity and tem
perature control devices. The time required to dry 
the various sizes depends directly upon the thickness 
of the ware and since some products must dry for a 
week or more, modern plants have extensive drying 
floor areas. In addition to using this type of drying, 
certain plants in the industry employ tunnel driers 
which utilize waste heat from the kilns and which 
can be employed to great advantage. Tunnel driers 
speed up the drying process and are particularly ad
vantageous with certain types of clay. 

After drying, the pipe is removed from the drier 
floor and placed in kilns. Firing is accomplished by 
applying heat to the ware, gradually bringing up the 
temperature to the necessary vitrifying heat. The 
length of time required for the burning process 
varies from approximately three to ten days depend
ing upon the size and thickness of the ware. 

During the burning process, four distinct, but not 
definitely defined, operations take place. The ware 
goes through an initial water-smoking period, in 
which the remaining moisture in the ware is driven 
off. As the temperature rises, the oxidation period 
begins. During this time all foreign materials are 
destroyed. The third step in the burning process is 
known as vitrification. This is the most important 
operation since it involved partial fusion, at which 
time the fluxing ingredients become molten refrac
tory particles with a subsequent filling of the pores. 
During the vitrification process the clay particles are 
so closely unified as to render them impervious to 
any deteriorating factors. 

The fourth operation-the glazing process-is an 
art that requires long experience. In some areas 
while the ware is passing from the vitrification pe
riod with a constantly increasing temperature, ordi
nary salt is admitted to the kilns through the fire 
holes. This salt, when vaporized, forms a dense cloud 
throughout the kiln. By keeping this cloud in contact 
with the ware a chemical reaction between the salt 
vapor, the silica and alumina is established which 
results in the formation of a smooth glassy coating 
inside and outside the pipe, known in the industry as 
salt glaze. 

In other instances, ceramic glazes are employed. 
Upon cooling, the ware is drawn from the kilns, 
given proper inspection and removed to the storage 
yards for subsequent shipment. 

While the above briefly describes a typical manu
facturing process employed in the industry today, it 
is important to note that there are many variations 
in procedures, and the industry is making changes 
every day to keep it in step with modern American 
industry. 
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The h11.11ge Convair-fort Worth plant is lo .. 
c:cated on the western edge of Fort Worth, 
and is connected to call parts of the city by 
ca system of limited access freeways. 

Vital statistics for the engineer and 
scientist interested in a position affording 
a high potential for professional growth: 

America's largest and most 
complete air craft manufactur
ing facility located in the na
tion's 12th market area 

Nearly half-a-hundred highly 
advanced Air Force contracts 
now on hand 

Extensive research and de
velopment equipment and 
facilities 

Broad educational and em
ployee benefits 

First to employ the weapons 
system management concept 

Latest achievement . . . Am
erica's first supersonic bomber 
• • . the all new B-58 

A resume of your training and experience 
will be evaluated by engineers in the 
department best suited to your particular 
qualifications. 

I 
FORT WORTH, TEXAS 

CONVAIR DS A DDVJSDON OF 
GENERAL DYNAMICS CORPORATION 
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Pictorial PROGRESS REPORT 

The photographs above illustrate some of. the recent research, 

development, and manufacturing activities at Ramo-Wooldridge. 

Work is in progress on a wide variety of projects, and positions 

are available for scientists and engineers in the following fields: 

Digital Computers and 
Control Systems 
Communications and 
Navigation Systems 
Guided Missile Research 
.and Development 
Infrared Systems 
Electronic Countermeasures 
Electronic Instrumentation 
and Test Equipment 
Basic Electronic and 
Aeronautical Research 

The Ramo-Wooldridge Corporation 
LOS ANGELES 45. CALIFORNIA 
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ASME 

The University of Minnesota student chapter of 
the American Society of Mechanical Engineers held 
their first meeting of the year on October 9. Presi
dent Terrance Moravec conducted the meeting and 
described the activities of ASME. 

A successful membership drive was launched on 
October 22 aJ:?.d 23, Marty Gram in charge. 

On October 31, members of ASME toured the 
plant of Minneapolis Brewing Company. The engi
neering aspects of the brewing industry were stu
died, from the raw material to the finished product. 

The m.embership of ASME is open to any engi
neering student. Meetings are held on every second 
Wednesday of the month. Several field trips are be
ing arranged for this year. William A. Kleinhenz is 
the new faculty advisor of ASME. 

Students who were members last year should pay 
their dues as soon as possible. Anyone interested in 
ASME is invited to visit Room 15, Mechanical Engi
neering Building. 

I.A.S. 

The I. A. S. (Institute of Aeronautical Sciences), 
is the representative society for all the sciences re
lated to the design and development of airborn craft. 
Its basic mission is to facilitate by all available 
means the interchange of technical ideas among 
aeronautical engineers throughout the world. 

This gives a good summary of what our student 
branch is planning to do in the present school year. 
We plan to do this by having speakers, movies, and 
field trips at least once a month. Already we have 
had movies on the "Bendix Air Races" at our first 
meeting which was held on October 22nd. We are 
proud to say that our membership at that time ex
ceeded that of our entire past. At the next meeting 
which was held November 5th, we had the director 
of research of the aeronautical division from Minne
apolis Honeywell, Hugo Shork, speak to us on "The 
place of the aeronautical engineer in the field of 
aeronautical controls." 

This year promises to be the best that we have 
ever experienced. 
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S.A.M. 

The regular monthly meeting of the University 
of Minnesota student chapter of the Society for the 
Advancement of Management was held Wednesday, 
November 12. The featured speaker of the evening 
was Mr. William K. Marrinan, plant manager of 
the Bureau of Engraving. Mr. Marrinan's topic was 
"The Pros and Cons of Small Business Manage
ment." 

Mr. Marrinan pointed out the advantages and 
disadvantages of both small and large business man
agement he has encountered during his career with 
such firms as Brown and Bigelow, Remington Rand, 
Armour and Company and Federal Cartridge Cor
poration. 

Anyone planning to pursue a career in manage
ment is urged to joinS. A.M. Plant tours along with 
the Big Brother program planned for this year will 
do much to show the student the problems that 
must be dealt with in industry. 

Anyone wishing further information is invited to 
visit the S. A. M. office, Room 15, Mechanical Engi
neering Building. 
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ASAE 

The first meeting of ASAE of the academic year 
of 1958-1959 was held on October 7, 1958 at 7:30 p.m. 
in room 221 Ag. Eng. President Warren Saufferer 
appointed committee chairmen for the coming year's 
activities. Possible means of financing the year's ac
tivities were discussed. For the program, Prof. E. R. 
Alred welcomed the new students and explained Ag. 
Engineering and some of the functions of the Student 
Branch. In conclusion, we showed the new students 
around the building and explained some of the re
search projects that are being conducted. 

The second meeting of the fall quarter was held 
Nov. 4, 1958 at 7:30 p.m. in room 221 Ag. Eng. The 
main social event of the quarter will be the annual 
Student-Faculty Dinner, served by the faculty to get 
acquainted with the students. This dinner will be 
held on November 20, 1958 in the St. Paul Campus 
Union. The speaker for this meeting was Mr. Loyal 
Johnson, lecturer in Civil Engineering, from the St. 
Anthony Falls Hydraulics Laboratory, who gave a 
very interesting talk (with slides) on some of the 
work carried on there and throughout the world 
by Ag. Engineers. 
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AlEE .. JRE 

HE JOINT student branch of AlEE-IRE is attempt
ing a different approach to the scheduling of its 
meetings for this year. A semi-informal meeting 

will be held every Wednesday between 12: 30 and 
1:20 p.m. (V hour) in room 18 ME. All students are 
invited to bring their lunches and come to hear a 
speaker discussing topics of interest to prospective 
professional engineers, or to see a movie of similar 
interest. Coffee and doughnuts will be served to 
AlEE-IRE members at some meetings. 

It is hoped that this scheduling of daytime meet
ings makes it possible for a larger number of stu
dents to attend. 

The first meeting, held on October 15, consisted 
of an informal showing of a movie by the Bell 
System. 

In the second informal meeting on October 22, 
the strange Case of The Cosmic Rays, in the Bell 
Science Series, was shown, giving a popularized ac
count of results of cosmic ray research. Fifteen sat
isfied students attended. On October 29, the first 
semi-formal meeting was held, at which the pro
grams for the coming meetings were outlined. The 
members were also encouraged to leave any sug
gestions or ideas for future programs in the AlEE
IRE box in the E. E. office or in the AlEE-IRE of
fice (Room 38 EE). 

On Nov. 5, AlEE-IRE will sponsor as a guest 
speaker, Mr. Wm. A. Braddock from Braddock and 
Braddock, patent attorneys located here in Minne
apolis. Mr. Braddock will speak on "Patents and En
gineers," and on who owns your invention. He will 
illustrate the differences between patents, trade
marks, and copyrights, and explain exactly the pro
cedures one follows to obtain a patent on an in
vention. 

Mr. Braddock is a U. of M. graduate in E. E. and 
law. Since graduation in 1949 he has been a prac
ticing patent attorney for Braddock and Braddock. 

On November 12 Mr. Dick Dubey, from Minne
sota Mining and Manufacturing, will illustrate the 
numerous applications of the recently developed 
"Magnetic Tape." He will show slides and explain 
thoroughly the advantages gained by using mag
netic tape in lieu of previous methods. Mr. Dubey is 
a very dynamic speaker and an expert on magnetic 
tapes. 

Electrical Consulting Engineering and Electrical 
Engineering in the construction field will be the two 
popular but seldom heard of topics to be discussed 
by Mr. Jim Walkerton and Mr. Daniel Schmidt at 

(Continued on page 42) 
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* 
HEATI SYSTE S 

j-v FACTORIES • STORES • HOSPITALS 
41 SCHOOLS • CHURCHES s OFFICES • APARTMENT BUILDINGS 

* The vacuum system which automatically varies the steam temperature 

Room Resistance Thermom· 
eler. Serves as temperature 
limit control to prevent over
heating and underheating. 

Selector. Determines de
mand for heat by meas
uring the effect of outside 
weather conditions and in· 
side building temperatures. 

Control Valve. Regulates 
admission of steam into 
heating system, as called 
for by automatic temper· 
ature control equipment. 

trois vacuum pump to main
tain difference in pressure 
between steam and return 
piping so as to assure cir
culation of steam. 

Heat Balancer. Measures 
rate of steam flow to sys
tem to balance heat input 
with heat demand. 

Vacuum Pump. The source of varying inches of vacuum which 
assures steam in varying temperatures as required. Also 
produces necessary pressure differential between supply 
and return piping to assure quick, complete steam circulation 
and returns condensate from system to boilers. 

You'll find Dunham Bush Vari-Vac, a precision temperature control system, 
in many well known buildings such as the New York City Housing Authority and 

Rockefeller Center's RCA Building. 
Steam flows through Dunham-Bush Vari-Vac mains continuously, generally under 

vacuum, at pressures and temperatures that vary automatically (133° at 25" of 
vacuum to 218° at 2 lb. pressure) and instantly with outside weather changes 

and inside heat losses. Vari-Vac effects many advantages including 
fuel saving and efficient operation. 

Specifiers of heating, air conditioning, refrigeration and heat transfer products depend on 
Dunham-Bush for complete product lines and "one source-one responsibility". 

REFRIGERATION 

HEAT TRANSFER 

un ,Inc. 
WEST HARTFORD 10, e CONNECTICUT, e U. S. A. 

SALES OFFICES LOCATED IN PRINCIPAl CITIES 
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SOCIETY SHORTS 
(Continued from page 41) 

the November 19 meeting. They 
will explain distinctly what the 
Electrical Engineers role is in con
sulting and the opportunities avail
able in their fields. 

The increasingly important sub
ject of "Rockets" will be discussed 
by Mr. Von Braun's assistant de
signer of the V-2 rocket, Dr. Rudolf 
Hermann, head of research on 
rockets, of Rosemount. Dr. Her
mann will point out exactly what 
research is being carried out pres
ently and explain the difficulties 
that have yet to be overcome in 
this wide-open field. More informa
tion on this meeting will be given 
at a later date. 

See you at the meetings. 

A.S.C.E. 

A basic aim of our chapter is to 
help the Civil Engineering student 
become aware of the importance of 
professional growth and to initiate 
and extend his interest in further
ing the development of the profes
sion. Today it is more important 
than ever that the engineer be 
humanistic in nature as well as 
technical. The trail the prospective 
engineer follows to obtain the 
basic technical know ledge is well 
marked. The curriculum is already 
established and the student has 
merely to follow the prescribed 
program. Quite the contrary exists 
in the development of a humanistic 
nature or professional attitude. No 
blazed trails lead to the develop
ment of this characteristic. It is 
something that must be initiated 
and developed personally by each 
engineer. To help initiate the im
portant development of a profes
sional attitude and to build up 
interest in the engineering profes
sion are basic aims of our chapter. 

(Continued on page 49) 
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Energy conversion is our business 

NOVEMBER, 1958 

hat is 

A match burning? 

A solar flare? 

Is energy really conserved or were 

Joule, Helmholtz, Mayer and Max
well only partly right? 

Is the Phoenix concept of cyclical 
energy valid? 

An accurate definition of energy 

is important to Allison because 
energy conversion is our business

and we have a deep and continuing 
interest in energy in all its forms. 

Basic to our business is an intimate 

knowledge of every form of energy 
-solar, nuclear, thermal, chemical, 
mass, magnetic, electrical, mechan

ical and radiant. We search for 
this knowledge to increase the 

effectiveness with which we accom

plish our mission- exploring the 

needs of present and future flight 
and space propulsion systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

Division of General Motors, 
Indianapolis, Indiana 

~ 
0 
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GREE 
THETA TAU 

Things have been jumping at the 
Theta Tau House this quarter. The 
first three Monday nights of the 
quarter we held smokers for all the 
engineers interested in a profes
sional fraternity. The smokers 
were very successful and as a result 
Alpha Chapter is now pleased to 
have nine men pledging this quar
ter. They are: Pat Flynn, Jerry 
Freund, Walt Grimes, Frank Hub
lou Dick Kruetter, Don Toy, Dave 
McFarland, Phil Ratte, and Jim 
Rosen. They will all go active in 
January. 

There has been a party about 
every other week -end so far this 
year. The big event was the Home
coming Costume Party. It was a 
Martian party and everyone came 
dressed in costumes that were "out 
of this world." One fellow with 
dark glasses and a long black beard 
also paid us a visit, but declined to 
introduce himself, saying that he 
felt out of place at our Martian 
party attired as he was in his 
safety-pinned robe. 

October 15 marked the 54th anni
versary of the founding of Theta 
Tau here at Alpha Chapter in 1904. 
The occasion was celebrated with 
a banquet at the Criterion Restau
rant in St. Paul and was well at
tended by the active chapter and 
the local alumni. 

Every Monday night, after the 
meeting, there is a speaker or a 
movie at the house. The purpose of 
these programs is to supply our 
members with information about 
the engineering field, but also to 
call his attention to the discover
ies in other fields and show how 
these apply to engineering. One 
very interesting talk this quarter 
was given by Dr. Basil of the 
School of Business Administration, 
on "Management and Engineer
ing." At the end of his talk several 
of the fellows were ready to sell 
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NEWS 
their slide rules in lieu of manage
ment training. 

Any student interested in seeing 
the house is encouraged to come 
over any time. The address is 5·15 
Tenth Ave. S.E. 

KAPPA ETA KAPPA 

The prime objective of Kappa 
Eta Kappa, your Electrical Engi
neering fraternity, is to foster the 
general welfare of Electrical Engi
neering in the Schools of America. 
But because the name, Kappa Eta 
Kappa, must hold no meaning for 
some students, the following is an 
introduction to the organization. 
We feel that being a member of 
such an organization will help you 
become a more fully educated Elec
trical Engineer upon graduation 
from the University. 

Kappa Eta Kappa is a national 
Electrical Engineering Fraternity, 
composed of active chapters at var
ious co 11 e g e s and universities, 
alumni associations, and a National 
Executive Council. It is a service 
organization serving the student, 
the school, and the Electrical Engi
neering profession. Membership in 
Kappa Eta Kappa since it is a pro
fessional fraternity, is limited to 
students in Electrical Engineering. 

Membership in Kappa Eta Kappa 
offers several advantages. First, 
the opportunity of developing the 
ability to meet new people with 
ease and secondly, the opportunity 
of making new friends. Both of 
these are offered in any organiza
tion, but in Kappa Eta Kappa these 
have more m e a n i n g , for these 

(Continued on page 55) 

from 
Deep space to 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
·~x:periences. Today, for example, Vought is 
::t work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METJIIODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

VVould you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-10 

MINNESOTA TE:CHNOLOG 



.Pi'l t : speeding his evolution to spaceman 

makes exciting careers at Vought 

Piloted weapons are continuously adding to man's 
knowledge and control of the earth's envelope. At the 
same time, they are the vanguard in a giant, new step: 
getting man's decision-making power out into space. 

These interwoven efforts at Chance Vought form an 
unmatched career area for young engineers of all 
academic specialties. 

For example, Vought engineers recently used 
automation to make a single pilot a virtual "multiple 
man." In Vought's Crusader III all-weather fighter, he 
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is freed from cockpit routine by automated controls, 
given unprecedented firepower by others. 

In this Mach-2-plus fighter, the pilot has begun his 
transition to spaceman. Devices for escape from orbit 
... space research vehicles ... cockpits and crew quar
ters for space ... these and other steps to complete the 
pilot's evolution are under priority study at Vought. 

INCORPORATED· DALLAS, TEXAS 
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PROFESSIONAL COURSE 
(Continued from page 15) 

been made elective by most of the Institute's depart
ments. 

It might be well to dwell upon this third factor, 
since the title of the paper connotes a major impor
tance to courses. In the past, it has served a real pur
pose. Certainly students could not but gain from the 
presentation of lectures with the following content: 

How to Approach an Interview 
Engineering as a Profession and Professional 

Ethics 
The Registration Board and Its Requirements 
The Engineer's Activities in Industry 
The Engineer's Activities in Government 
The Engineer's Activities in Private Practice 
The Engineer's Activities in Public Utilities 
The Professional Society and its Activities 
Unions vs. Professionalism 

and combinations and modifications. 

This material is the basis for many meetings of 
the National Society of Professional Engineers and 
its component societies. It can be presented to engi
neering students in a comprehensive and interesting 
manner. It was allocated a place on their programs, 
and they received a credit for attending. Since a 
minimum number of credits are required for gradua
tion, some other credit will now take its place. The 
attendance of a few students may be anticipated at 
an elective course. 

The course of the engineering profession is 
brought to a sharp focus by the recitation above. We 
are constrained by the proposition that individuals 
are entitled to act as they see fit, but we have intro
duced a modifying ingredient which suggests that in 
the actions of individuals, they must consider the 
needs of others. If the ideals of engineering students 
can be partially maintained during the growing-up 
years in industry and elsewhere for a happier envi~ 
ronment, then the slight effort at rearrangement of 
our ideas should be a price we can afford to pay. 

I know that at many colleges of engineering the 
faculty, registration of Engineers-in-Training, and 
the professional courses for engineering students, are 
each doing their share toward the development of 
professional concepts. Only by comparing one situa
tion with another can we stimulate the necessary 
thinking to broaden the pattern toward these goals. 

The Professional Course- Tomorrow 

It might be well at this point to review the State-
ment of the Problem. 
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It is thus particularly apparent that the liv
ing of a life, with the introduction to this life 
through a process of learning, suggests, as an 
obligation for being an individual, the neces
sity for consideration of the collective indi
viduality of others. 

To carry out the fulfillment of certain innate re-

quirements of individuals approaching professional 
life, methods must be provided in the education proc
ess for definition and direction. The three factors 
(1) interest of faculty, (2) preparation for registra
tion, and (3) active professional courses are more 
or less presently concerned, and since they are the 
core to the expansion of professional development, 
consideration of their attention is of prime impor
tance. 

Earlier I have noted a few points which concern 
the faculty. Sympathetic consideration of a number 
of these factors and the others by the Professional 
Society would demonstrate the effectiveness of the 
group approach, and engender not only responsive
ness but an enthusiasm. A committee of faculty 
members and practicing engineers would have much 
to gain for themselves and for the other faculty 
members by such an association. Not only should the 
experienced members of the faculty be proposed for 
registration under the Men of Eminence clause, but 
those registered should be invited to participate in 
society activities. They may not be onlookers by 
choice. It would be better to have the Professional 
Problems Course G.E. 103 reinstated by a unified 
effort of a faculty than to continue on a basis not felt 
to be truly educational. 

More important influences are engendered by a 
favoring faculty than the introduction of courses 
alone. These include the directed discussions of pro
fessionalism in class, the contact with current infor
mation on national and state legislation with respect 
to engineers, the development of student ideals 
which will not be subject to disillusionment in later 
life, familiarity with codes of ethics and rules of pro
fessional practice, and in general to consciously rub 
off onto the student the highest forms of conduct and 
understanding which are the best attributes of every 
profession. 

It has been reported that many State Societies 
give membership for the rest of the year to graduat
ing seniors as Engineer-in-Training (Junior) mem
bers. I believe this is one of the most immediate and 
effective ways of directing and holding their atten
tion. Earlier work must be done, however, by com
mittees like Young Engineers, Student Chapters, 
Education, and others for adequate information. Par
ticularly in the Twin Cities, where the two basic 
chapters are now spread out into six chapters, will 
the young engineer receive more personal attention 
at the meetings. 

In our Institute of Technology, orientation work 
has been greatly reduced. Freshmen, who have two 
years of common course work, are now partly ex
cused from lectures on the various phases of engi
neering activities as carried on by the departments. 
Sophomore laboratory orientation in particular de
partments has been reduced to a short tour and 
lecture on the facilities. Perhaps this foretells a fu
ture in which the classical engineering departments 
will be superseded by phases of basic and applied 
activities stemming in a sequence from a common 
source. In such a case, the concepts of the practice 
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of professional engineering may be 
developed in a similar manner, and 
the requisite stress applied to it as 
has been accomplished in the 
broadened courses which now in
clude the humanities. 

Two procedures may be suggest
ed as far as the students are con
cerned. As student chapters are 
formed, it may be desirable that 
the students themselves develop an 
interest and take complete control 
of their professional activities. The 
second suggestion is that the for
mal professional course be offered 
in recitation sessions, with a fac
ulty moderator, and a student-con
trolled discussion with adequate 
time for individual questions, as 
contrasted with a large assembly 
and a lecturer. Continuous efforts 
should be made to have the faculty 
bring professionalism to the atten
tion of their classes. 

Professional interest in the edu
cational circles of engineering 
schools is growing rapidly with the 
expansion of the National Society 
of Professional Engineers. There 
will be no question of its impor
tance in the future, but adjust
ments must be made for its accom
modation. 

The same is true in industry and 
other activities where the slow rise 
of professionalism is meeting re
sistance here and there, but the 
fundamental concepts are rapidly 
gaining ground. The plea is for pa
tience with the faculty and the stu
dents, for, although they may lead 
the outside . world in many re
spects, the concept of collective in
dividualism, not only as it relates 
to themselves, but also how it de
termines their usefulness to hu
manity, is only now b'eing de
veloped. 

Conclusions 

If conclusions are permissible 
after my own personal observa
tions above, they would reiterate 
the fact that engineering is a pro
fession and that the teaching of its 
tenets as a profession are a neces
sary part of the pre para tory in
struction. Not only is engineering a 
profession, but engineers are car
rying on the practice of the profes
sion with the purpose that their 
course will equal any other in serv
ice for the common good, today and 
tomorrow. 
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oject 

WESTINGHOUSE DESIGNED REACTOR ON FIRST ATOMIC SUB 
MAKES NUCLEAR NAVY INEVITABLE 
A few pounds of uranium in the Nautilus did the work of 3,000,000 gallons 
of fuel oil. Westinghouse designed and developed the Nautilus reactor under 
the direction of and in technical cooperation with the Naval Reactors 
Branch of the U.S. Atomic Energy Commission, and is now developing 
reactors for large surface vessels and more submarines to give the U.S. 
Navy the world's first atomic fleet. 

YOU CAN IU §.!!.!!!. ••• If n''S V\kstinghoUSe 

WESTINGHOUSE DEVELOPS NEW SOURCE Of LIGHT .•. RAYESCENT* LAMPS 
Light in any color flows from wafer-thin panels of glass without the use of 
bulbs, tubes or fixtures in a new type of light developed by Westinghouse. 
This picture shows the first room ever illuminated by this RA YESCENT 
system. Dr. E. G. F. Arnott, Research Director of Westinghouse Lamp 
Division, holds one of the new RAYESCENT lamps now being marketed. 
*Trademark "(')( 7:, "' 
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Engineering is a great profession. Ever since the 
first engineer (St. Pat) drove the snakes out of 
Ireland (thereby inventing the worm drive), engi
neers have been celebrating the birth of this great 
profession. In IT this celebration takes the form of 
an annual event called "Engineer's Day." Since the 
exact date of birth is not known, we are somewhat 
dependent on the SAB to set the date. This year they 
have granted us May 15 and 16. 

Of course, there are a few preliminary activities 
which take place before this date. The "Black Book" 
dance is scheduled two weeks before E-Day. On this 
night engineers put away their slide rules and take 
their little black books to a dance where at least 2,000 
girls gather to gaze in awe at engineers. If nothing 
else, an engineer should come away with a date for 
the "Brawl" which takes place during E-Day. 

The arrival of E-Day brings a great number of 
activities. Among them are: a picnic with free food, 
the knighting of graduating seniors, and IT open 
house, a parade, any type of sport event you can 
imagine, and theE-Day Brawl. 

Undoubtedly you are wondering what part you 
can play in the celebration. It really amounts to one 
of two roles. You can play the part of a spectator or 
you can have the fun and experience of helping to 
create the various activities that make up the cele
bration. There are several reasons for choosing the 
latter; a feeling of accomplishment, the experience 
gained, meeting people, an extracurricular activity 
on your record, and etc. So, when you are asked to 
work onE-Day, say "Yes." You won't regret it, and 
you will be more than welcome. 
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THE $20 REWARD mentioned in last month's LOG will 
go to the engineer who designs the best E-Day 

button to be used next spring. Dig out your old draw
ing sets fellows, the $20 could be yours. 

RULES FOR E-D A Y BUTTON DES~GN CONTEST 

1. Contest is restricted to I-T students. 

2. Entries must be submitted on 81!2 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 reproduci
ble and legible on 2lf4" diameter button. 

5. Entry must be final design as the winning design 
will be used for the 1959 E-Day Button. 

6. Contestants' names, major 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 E-Day committee will be the judges, 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 2lf4" diameter button. 

10. All entries must be submitted before 4:00 p.m. 
Jan. 30, 1959, at the Technolog Office, Room 2, 
Mechanical Engineering. 

MINNESOTA TECHNOLOG 



SOCIETY SHORTS 
(Continued from page 42) 

We wish to encourage all stu
dents in Civil Engineering and all 
first and second year students who 
are interested in Civil Engineering 
to join the student chapter. We 
would like to have 100% member
ship. 

Our first meeting was on October 
15, 1958. Eugene Skok, a graduate 
student in Civil Engineering, 
showed slides and gave a talk on 
the "Ottawa Test Road" which was 
constructed at Ottawa, Illinois. The 
test road which was opened for 
controlled loading on October 15, 
will be used to study various engi
neering techniques of design and 
construction that will have impor
tant applications on the proposed 
interstate highway system. 

MINNEAPOLIS 

BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEl & ESSER CO. 
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oject I 

WESTINGHOUSE DEVELOPS MOBILE RADAR TO PROTECT FRONT LINE TROOPS 
Inside this inflated balloon-like housing is a full-size transportable radar 
station that can be brought up behind front lines or dropped by parachute. 
It can be erected in less than two hours. Its antenna is of inflated fiberglass 
cloth that looks like a giant lollipop. Major General Stuart P. Wright of the 
ARDC's Rome Air Development Center which sponsored this development, 
says this is "a major break-through in ground electronic equipment." 

YOU CAIN IE.§.!!!!.! •• • IF If'S "'\1\estinghoUSC 

roject 

WESTINGHOUSE DEVELOPS NEW METALS TO HELP CRACK HEAT BARRIER IN JET ENGINES 
Tremendous temperatures encountered in jet engines cause loss in me
chanical strength of engine parts. Westinghouse scientists are developing 
new high-strength, high-temperature metals designed to push back this 
"heat barrier." These new alloys may add 100 mph to a jet's top speed. 

YOU CAIN IE.§.!!!!.! .... IF If'S "'\1\estinghoUSe 
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a the atically Pe ed Pipe Suppo I • 

The exclusive geometric design of the 
Grinnell Constant Support Hanger balances 
the moment of the vertically shifting load 
with a mathematically equal spring 
moment at every point throughout the full 
range of travel. 

GRINNELL CONSTANT SUPPORT HANGERS 

may be adjusted over a 70% range of load 
carrying capacity, as indicated by the divi
sions on the load scale. When factory-ad
justed to a specified load within this range, 
there always remains not less than 1 Oj'o for 
additional field adjustment. 

Compact design, resulting in small size 
for the load supported, makes Grinnell Con
stant Support Hangers easy to install-allows 
their use where only limited head room and 
space for close nesting are available. Sim
plicity of design makes these hangers easy 
to maintain. 

Grinnell designs, manufactures and sup
plies pipe hangers and supports for every 
piping requirement. 

In addition, Grinnell offers the services of 
trained field representatives and design serv
ices for consulting engineering firms. Contact 
Grinnell for your future hanger requirements. 

Only Grinnell Hangers provide true 
constant support, plus these features: 

~ 5 frame sizes provide a range of travel 
from 1% inches to 12 inches and support 
loads from 30 to 32,260 pounds. 

e load deflection curve is a horizontal 
straight line, at every setting on the load 
adjustment scale. 

~ Antifriction needle roller bearings are 
provided at all critical pivot points. 

" low ratio between spring force and sup· 
ported load reduces friction, permits 
smaller size hangers for loads carried. 

<& Travel stop is a permanent attachment
always available for temporary use to 
set hanger into nonoperative position for 
underload or overload. 

I 
AMERICA'S # 1 SUPPLIER OF 
PiPE HANGERS AND SUPPORTS 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNEll 
Grinnell Company, Inc., Providence, Rhode Island CoastDto-Coast Network of Branch Warehouses and Distributors 

pipe and tube fittings welding fittings engineered pipe hangers and supports Thermolier unit heaters valves 

Grinnell-Saunders diaphragm valves • pipe • prefabricated piping '" plumbing and heating specialties " water works supplies 

industrial supplies * Grinnell automatic sprinkler fire protection systems • Amco air conditioning systems 
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PHYSICS 
(Continued from page 16) 

vanced optical theory and applica
tions under Dr. Joseph Valasek. 

In his fourth year of under grad
uate work, he is introduced to the 
theory and application of quantum 
and wave mechanics in an excel
lent course on "Modern Physics." 
Thermodynamics is expanded in 
detail in a course taught utilizing 
advanced mathematics and intro
ducing the student to the field of 
statistical mechanics. 

The student may now elect to 
take a four year degree as Bachelor 
of Science without departmental 
designation and go directly into 
graduate school, or continue for a 
fifth year and take a bachelor of 
physics degree. 

In the fifth year he will be intro
duced to solid state physics and 
learn of crystal structure, semi
conductor theory and other aspects 
of solid rna terials from a micro
scopic and a macroscopic view
point. 

The curriculum accomplished in 
obtaining a degree from the School 
of Physics is broad and versatile. It 
is sufficient to prepare those with 
aptitude for more advanced work 
and also to provide the necessary 
background for immediate and sat
isfying employment to those who 
wish to start applying their wealth 
of new-found knowledge as soon as 
possible. 

The job opportunities are very 
broad, ranging from employment 
in government laboratories and 
projects to employment in just 
about any major engineering com
pany where the physicist is needed 
to provide the theories and equa
tions used by engineers in design
ing new miracles of the age of engi
neering. 

Salaries are commensurate with 
the responsibility of possessing 
such knowledge and on a par with 
the best offered to any type of engi
neer. 

The Physics Department of the 
University of Minnesota is rated at 
the top in all departments of I. T. 

(Continued on page 53) 
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WESTINGHOUSE DESIGNING NUCLEAR REACTOR THAT WILL MAKE ITS OWN FUEL 
Westinghouse and the Pennsylvania Power & Light Company are jointly 
developing the engineering information required to design and operate a 
"homogeneous" nuclear reactor plant for the generation of electricity. If 
successful, the companies anticipate the reactor will largely fuel itself by 
converting thorium into fissionable fuel after an initial charge of enriched 
uranium. Dr. W. E. Johnson, manager of the project, studies a transparent 
model of the reactor vessel. .. 

YOU CAN 81E~ ••• UF n•s"'\\eStJnghOUSe 

roject I 

NIGHT-FLYING PILOTS SEE GROUND WITH DAYLIGHT BRIGHTNESS 
ON SUPER-TV PERFECTED BY WESTINGHOUSE 
The "Cateye" system is so sensitive that it will work with less than one 
millionth of the illumination used in the television studio. It will make night 
flying safer for pilots and passengers. This remarkable image intensifier was 
conceived by the Aeronautics Research Laboratories of the Wright Air 
Development Center ... and Westinghouse was asked to perfect it. 

YOU CAN liE~ ••• IF IT's"'\\estinghoUSe 
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PHYSICS 

(Continued from page 51) 

and the quality of the faculty, 
staff and program of the School of 
Physics here is second to none. The 
man who has taken his degree in 
physics at Minnesota can rest as
sured that his main limitation will 
not be the extent of his background 
nor his desire to achieve and suc
ceed, but rather, the measure to 
which he is willing to apply him
self and work to discharge the 
responsibility of his education. 

Many people are inclined to look 
with awe at the physicist and won
der how he could choose such a 
difficult field. In a way they are 
justified. Physics is not an easy 
field. It can be as easy or as diffi
cult as the individual makes it. The 
inquiring mind, always restless for 
more exercise and desiring more 
know ledge will find this depth of 
this vault bottomless. As interest 
and fascination grow, with the 
dawning realization that here is a 
challenge to the most demanding 
thirst for know ledge and under
standing, so the difficulties of the 
courses fall away. The new theo
ries being learned, the new meth
ods of analysis and problem solving 
become play. Not child's play to be 
sure, but immensely satisfying and 
enjoyable, if occasionally difficult 
play. Athletics are play also but 
again not exactly easy if one de
sires to acquire skill. One never 
achieves the worthwhile without 
effort, but seldom is the effort 
wasted if the desire has been sin
cere. 

Physics offers a challenge - to 
those who are looking for a way to 
leave a lasting contribution. Not 
all of us will be Einsteins, Bohrs or 
De Broigliss (to name a mere 
handful of the prominent). Never
theless, in a complex world where 
no one ·individual can any longer 
develop single-handedly all the 
aspects of a new thing or discovery, 
we can all rest assured that in en
tering the field of physics we are 
truly embarking on a career as an 

"Engineer of Science," a maker of 
new wonders and a benefactor to 
the human race. 
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r ject I 

WESTINGHOUSE OPERATES "FLYING LABORATORIES" TO DEVELOP 
ELECTRONIC EQUIPMENT FOR THE ARMED FORCES 
More than 1,100 in-flight hours were logged in 1957 by the We~~inghou~ 
Air Arm Division Flight Test Center in the development of military a:nr
borne electronic systems. To carry out the numer~ms flight devel~pment 
programs, the Air Arm Division employ~ ~5 professiOnal personnel, mclud-
ing five engineering pilots, and 55 techmcmns. "IX];. 

0 

YOU CAN BE.§!!.!!.! ••• IF 11''$ 't'VeStlD 

. WESTINGHOUSE "BRAIN" CAN RUN A fACTORY 
This Westinghouse industrial control unit called Cypak® thi_nks •. deci~~~ 
and remembers. It is as small as a candy bar, but m c?mbmab.on w~ 
similar Cypak units, it can run a machine, an assembly lme, or an enbre 
factory. Cypak has no moving parts to wear out-and thus, for _the first 
time, makes it practical to hook up whole lines of automated machmes. 

YOU CAN BE.§!!.!!.!.,.. SF IT'S ~Still OUSC 
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Imported 

L C '' 

adds skill to your hand 
Horizontal opportunities are 
plentiful for 'graduate engineers 
-but bow about verti· 
cal opportunities? How 
high will you grow in 
5 years? 

That will depend on 
your native talent, hard 
work and such profes
sional habits as the use 
of imported A.W.FABER 
CASTELL. "black gold" 
graphite- the best na
tural graphite testing 
out at more than 99% 
pure carbon - makes 
Castell the world's 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti
fically-accurate degrees, 
8B to lOH. 

If you prefer a 
Holder, try LOCKTITE 
Tel-A-Grade 9800 
which shows your de
gree in a flash - plus 
imported "black gold" 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board. 

A.W#bFABER·CA$7111 
PENCIL CO., INC. NEWARK 3, N. J. 

E 

I I 
Said the J inni, "You are a rectangular hole in an IBM 

card," and so he was. And it came to pass that the registra
tion of the IT student passed from his hands into those of 
an electronic brain. No longer will a student be able to frame 
No. 1 enrolling number with a feeling of pride and a sense 
of accomplishment. No more will the Tent City of IT spring 
up on the lawns of the engineering campus. Gone is the one 
last symbol of individuality. 

Freshmen drew enrolling numbers in a lottery this fall 
despite heavy opposition by our student government, the 
Technical Commission. This is the first step in the master 
plan of conformity which will eventually put the whole IT 
registration in the hands of an IBM machine. 

On the surface this looks fine. Look at all the taxpayers' 
money they'll save (as if they cared). But to the student, 
automatic registration could be disastrous. What machine 
cares if John Doe has to have a certain schedule to enable 
him to work to support a wife and two children? 

In the past the reward was commensurate to the sacri
fice: John would stand the enrolling number line to deter
mine when he could register. And unless he was in EE, John 
was sure he could arrange a suitable work and study sched
ule. (For years the EE Department has made a mockery of 
enrolling numbers with its balance-the-sections system of 
opening and closing sections.) 

The advancement to machine registration is inevitable, 
but those in charge of the system must have in it a variable 
factor to insure that those who need special consideration 
will receive it. Judging from the number of fellows who 
will need a special schedule, the closed section permits will 
seem child's play compared to the work a registration griev
ance committee will encounter. 

J. B. D. 

s 
Every so often things cross our 

desk that we in the Log office 
think are worth passing on to you. 
One of these is a design manual, 
"Complete Data on Dry Batteries 
for the Design Engineer." This 
manual includes a lot of informa
tion of interest to anyone dealing 
with dry batteries and is put out 
by the Burgess Battery Company. 

will be required to furnish; 3) op
erating time schedule of the bat
tery powered equipment; 4) end 
point volt age below which the 
equipment will not operate; and 5) 
size and weight considerations. 

In order to guide the designer 
from his problem to its proper solu
tion, the manual includes: ASA 
reference letters and numbers; the 
number and size of cells used; 
weight; maximum physical dimen
sions; detailed service life graphs; 
voltage taps; and types of terminals 
used. Very extensive information 
is given on terminals. 

Batteries covered in this 100-
page book range from 11/2 volts to 
510 volts and weigh from 0.013 lbs 
to 16 lbs. The range of uses for 
these batteries covers an equally 
impressive range. They are used 
for power in things as common as 
flashlights and as out of the or
dinary as space age missiles. 

Five factors are cited to guide 
designers in choosing the right bat
tery for their equipment: 1) volt
age required by the using equip
ment; 2) initial drain in amperes 
or milliamperes that the battery 

Engineers engaged in the design 
of battery-powered equipment are 
invited to write to Burgess Battery 

·Company, Dept. PR-I, Freeport, 
Illinois to secure their copy of the 
manual. Others may purchase the 
manual for $1.00. We have a copy 
in the Log office if someone wants 
to take a look at it. 
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GREEK NEWS 

(Continued from page 44) 

friends are men of your profession 
with which you have common in
terests and with whom you will be 
in contact the rest of your life 
through your professional experi
ences as well as socially. In the 
field of leadership development, 
Kappa Eta Kappa offers other ad
vantages. Nearly every fraternity 
offers its members the opportunity 
to develop leadership, but in Kappa 
Eta Kappa, leadership is directed 
t o w a r d professionalism, service, 
and integrity. Kappa Eta Kappa 
can help you develop the ability 
and know-how of meeting in 
groups, of getting your ideas across, 
and of selling these ideas to others. 
This is a very valuable advantage 
in the business world. And last, but 
not least, Kappa Eta Kappa has the 
practical advantage of giving you 
these things without a great finan
cial burden. The scholastic as well 
as the financial requirements are 
not so stringent as most organiza
tions of a similar type. The reason 
for this is we feel that such an or
ganization as Kappa Eta Kappa can 
best serve the school, students, and 
profession if it is made up of a 
cross-section of the profession. In 
our Chapters, as among our alumni, 
we have brilliant men, average 
men, and those who have to work 
hard for their grades and success. 
In no case, however, can a student 
belong to our organization who 
cannot fulfill the minimum re
quirements of the University for 
graduation. 

In summary, Kappa Eta Kappa 
has a plan for every man who be
comes a member; a plan of living 
together that helps men learn how 
to get along with other people, to 
assume leadership naturally and to 
accept the social obligations that 
every educated person has for the 
preservation, welfare, and growth 
of our nation. 

Men who live and study within 
the walls of a Kappa Eta Kappa 
house leave, upon graduation, with 
qualifications they never could 
have had without their opportunity 
of membership in our Fraternity. 
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WESTINGHOUSE RESEARCH WILl LEAD TO LARGER, CLEARER TV SCREENS 
Big TV screens magnify distracting blad;: Hrrl white horizontal lines. West
inghouse engineers have developed a nev l '1nique to reduce the black 
lines and clarify white lines which give pic..,ure mformation. When available, 
the new process will make possible bigger TV screens. more and clearer 
picture detail. 

YOU CAN BE SURE •• • If n•s '\\estinghoUSC 

WESTINGHOUSE DESIGNED MOTORS AND COMPRESSORS 
FOR WORLD'S MOST POWERFUL WIND TUNNEl 
T.his propulsion wind tunnel will test jet engines, aircraft and guided mis .. 
siles in winds up to 38 times hurricane force. Largest of its type ever built, 
it is located at the U.S. Air Force Arnold Engineering Development 
Center,* Tullahoma, Tennessee. The synchronous motors and compressors 
that produce this gigantic air flow are the largest in the world .... designed 
and built by Westinghouse. 

•U.S.A.F. Air Research "(1( 7:. 8 
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New Firm to Spur 
Growth ol State's 
Technical Industry 

10 EST TECHNICAl 
DEVELOP ENT 
CORPORATION 

A PROGRA~ TO accelerate develop
ment of Minnesota's growing 

roster of small scientific and tech
nical industries through formation 
of a new investment company was 
announeed recently. 

The announcement was made by 
Arnold J. Ryden, president of the 
new company, Midwest Technical 
Development Corporation. Ryden 
was a founder of Control Data Cor
poration, Minneapolis computer 
and control firm, and is vice presi
dent and treasurer and a director 
of that company. 

Associated with Ryden as officers 
and incorporators of the new cor
poration are five other Twin City 
businessmen. They are: Willis K. 
Drake and Byron D. Smith, vice 
presidents of the new company; 
Henry C. Stephenson, treasurer; 
Fremont C. Fletcher, secretary; 
Norman Terwilliger, member of 
the executive committee. Addi
tional me;mbers of the board of di
rectors will be announced in the 
near future. 

Functioning as a specialized, 
closed-end investment firm, Mid
west Technical Development Cor
poration plans to raise an initial 
$1,500,000 through the sale of com
mon stock. The corporation will 
invest in small successful technical 
companies whose potential can be 
increased by added capital. It will 
also provide assistance to small 
companies in locating additional 
qualified personnel. A wholly-

(Continued on page 59) 
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WESTINGHOUSE BUILT WORLD'S LARGEST ELEVATORS 
The V.S.S. Forrestal's four deck-edge elevators can deliver four 70,000-lb. 
jet bombers from hangar deck to flight deck in seconds . . • smoothly 
without even a jar. Deck-edge elevators were pioneered by Westinghouse. 

YOU CAN BE§!!!!!, ••• Sf n•s V\kstinghouse 

WESTINGHOUSE BUILDS BOMBER DEFENSE SYSTEM THAT CAN SELECT 
MOST DANGEROUS ATTACKER, AIM AND FIRE AUTOMATICALLY 
Two tail guns controlled by a Westinghouse developed electronic system 
make up the defensive armament of the Navy's A3D. A radar scanner spots 
the most dangerous ·attacking aircraft. A computer determines its speed 
and angle of approach ... then aims the guns and signals the gunner to fire 
or it fires automatically. The guns then instantly swing to the next target. 

YOU CAN BE§!!!!!, ••• SF n''S V\kstinghoUSC 



PACKAGING 

(Continued from page 23) 

equipment for the job, and a laboratory for making 
tests and building pilot models. 

This development work may go on simultane
ously with other phases of the planning, there
by avoiding delays and disappointments that other
wise might be caused by mechanical difficulties. He 
can set up pilot operations and he is in a position to 
do continuous research to meet future package 
problems. 

Packaging operations for some firms are so ex
tensive and diversified that each product division 
or plant has its own packaging set-up. In one such 
company, for example, each product division han
dles its own packaging problems, with a central 
packaging-engineering department to assist in de
velopment and recommendations. 

Examples of Improved Packaging 

It is almost easier to count industries that don't 
package than those which do. In one year the value 
of materials, supplies and services used in packag
ing the nation's output stood somewhere around 
$12-$15 billion. With this amount of money spent on 
packaging it is easy to see why companies are con
tinually striving to find improved ways to do a 
packaging job better and at less cost. 

Better packaging at lower cost is demonstrated 
by a case in which the General Electric Company 
needed a new package for its portable hand mixer. 
For the first time the mixer was to be offered in a 
choice of four colors. The new package must call this 
fact to the attention of the shopper. Also the package 

58 

should be easily opened, easier to handle and carry 
and the G.E. brand identification should be in a con
spicuous location so as to be easily identified. 

The old package was colorful but presented the 
problem of waste space, weak brand identification, 
and was not easily adaptable to the 4-color theme. 

The first alternate design was a glued and tucked 
corrugated box using a different color on each of its 
four sides. This design, as well as several others, was 
not recommended because the cost of manufacture 
was too great. 

The package selected for use overcame the 
cost disadvantage of the others and at the same 
time added the feature of a carrying handle. It 
eliminated waste space by conforming to the shape 
of the product. Bands of color emphasized the avail
able color selection and gave the package a gift 
appearance. Stronger identification resulted from 
illustration of the mixer and a larger G-E monogram 
on the front. Mandatory copy was confined to the 
end panels. The transparent tape used to seal the 
box was easy to open and allowed the container to 
be saved for household storage or as a toy for the 
children. Annual savings on the cost of the new 
package over the .old one was $30,000. 

Conclusion 

The development of suitable packages and pack
aging methods for today's products is a complicated 
but necessary process. It is essential that each pack
age component be compatible with the product, since 
it has the responsibility of delivering the original 
product quality to the consumer. This can be accom
plished by integrating departments and committees 
into the overall program of the company. 

MINNESOTA TECHNOLOG 



MIDWEST 
(Continued from page 57) 

owned subsidiary, Technical Man
agement Services Corporation is 
being formed to provide such com
panies with specialized manage
ment consulting services in the 
areas of finance, product planning 
and marketing, Ryden said. 

Both Ryden and Drake, who re
signed recently as Control Data 
Corporation's director of market
ing, were active in the formation 
of that company in July, 1957, and 
jn the development of its financial, 
community relations and acquisi
tions programs. Both were asso
ciated with Engineering Research 
Associates, Inc., Twin City pioneer 
in the computer field. 

Smith, who has just resigned as 
chief engineer for product planning 
at Remington Rand Univac, has 
held a number of senior manage
ment positions at that company 
and prior to that, was also with 
Engineering Research Associates. 

Stephenson, treasurer of the new 
company, was treasurer and a di
rectorof Red Owl Stores until his 
retirement. He now conducts his 
own financial consulting service. 

Fletcher, a Minneapolis attorney, 
was active in the formation of Con
trol Data and will continue to serve 
as a director and secretary of that 
company. 

Terwilliger is executive secre
tary of the Minneapolis Teachers 
Retirem.ent Fund Association, and 
a director of the Allied Resources 
Fund. 

"The principal objectives of Mid
west Technical Development Cor
poration will be to furnish a spe
cialized source of capital that will 
help us fully realize the potential 
of this area's technical industry 
and, in the process, provide profit
able local investment opportuni
ties," Ryden stated. 

The new corporation has opened 
offices in the Northwestern Bank 
Building in Minneapolis. 
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IS T E 

~ LE TE E I EE s 
There's a wide variety of engineering and scientific work for the able 
engineer at Westinghouse. The brief stories told in the preceding 
advertisements only scratch the surface. A hundred or more other 
activities, each as interesting, also demand the services of really 
talented engineers. This diversity of opportunity is one of the biggest 
reasons for choosing Westinghouse. 

There's still another factor to be considered. At Westinghouse, 
you'll find the right kind of climate for solid professional growth. The 
only limits to how much a man can add to his knowledge and stature 
are his own ability, ambition, and determination. The creative individ
ual can benefit substantially from one of industry's most liberal inven
tion award programs, and the man who seeks more knowledge will 
find the opportunity to do so. Since 1927, Westinghouse has recog
nized the positive value of encouraging self-development. 

Incoming college graduates are enrolled in the Student Training 
Course, a well-integrated program providing assignments in many 
operating divisions; each man finds the type of work best suited for 
him. Thereafter, the opportunities for further study are dependent 
upon the kind of career you want. 

For those desiring a TECHNICAL career: 
GRADUATE STUDY PROGRAM-For graduates of engineering 
or the physical sciences, Westinghouse offers a Graduate Study pro
gram leading to M.S. or Ph. D. degrees. This plan offers the qualified 
individual an opportunity to pursue further graduate work in con
junction with his regular job. 

ADVANCED DESIGN COURSE-This full-time four-month 
Westinghouse program, held at the University of Pittsburgh, is 
offered to selected engineering and physical science graduates who 
demonstrate unusual aptitude in research, design, or development 
work. 

ADVANCED MECHANICSPROGRAM-For selected mechanical 
engineers, Westinghouse, each year, offers a full-time fifteen-month 
graduate program in advanced mechanics at the Research Laboratory 
in Pittsburgh. Classroom work is held at the University of Pitts
burgh, and all of it is creditable toward an M.S. degree. 

HONORS GRADUATE PROGRAM-For a limited number of 
selected men, Westinghouse· has a released-time graduate study 
program aimed at the fulfillment of requirements for Ph. D. degrees. 

B. G. LAMME FELLOWSHIPS-Based upon a yearly competition 
among outstanding men who are under 35 but who have been with 
the Corporation at least five years, Westinghouse awards B. G. Lamme 
Fellowships for one year's full-time graduate work on stipend and 
salary allowance with all tuition and transportation expenses paid. 

For those desiring a MANAGEMENT career: 
BUSINESS & MANAGEMENT PROGRAMS-These are pro
grams of business courses at nine different universities for mature 
men in business, particularly graduates in engineering and the 
sciences, who have not majored in business administration. 

MANAGEMENT DEVELOPMENT PROGRAM-This program 
provides position rotation for more breadth of experience, participa
tion in advanced management schools for more senior professional 
employees, and in-company specialized courses for the development 
of executive talents. 

If you're interested in more information about these programs at 
Westinghouse, write to Mr. L. H. Noggle, Westinghouse Educational 
Department, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 

YOU CAN BE SURE ••• IF ITS -
V\1( stin 

WATCH ''WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" 

CBS TV MONDAYS 



ELATED TO THE intense innate fear of falling with 
which humans are born is that which gives sky
diving a unique and perhaps intrinsic appeal. 

While awaiting the slow approach of a target
area on the surface a half-mile below, with head and 
shoulders out in the slip-stream of a Piper CA-12, 
one experiences a sensation which is certainly 
unique. Some, however, might doubt the existence of 
anything appealing in the situation. 

Since the operation of a parachute is simple in
deed, and since the device is probably more nearly 
perfect than are most aero-mechanical apparatus 
(namely the airplane), a jumper isn't unnerved by 
lack of confidence in the performance of the chute. 
However, when about to bail out into the nothing
ness of space separating the plane and the distant 
landscape, the reaction isn't a mild one. Though so 
excited that it's nearly impossible to retain the un
balanced, half-out position, the desire to jump be
comes more intense than the great instinctive fear 
of leaving the plane. 

When finally, in response to some self-supplied 
impulse, one releases the grip on the strutwork and 
accelerates into naught, the direction "down" imme
diately ceases to exist, and the sensation which in 
the mind is associated with falling doesn't appear. 
The weightless condition of an object in free fall is, 
however, experienced as a rather violent and force
ful acceleration which is not at all free of sensation. 
As one tumbles, the slowly-enlarging surface appears 
to be approaching from the front, the right, over
head, etc. 
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by Bill KINGHORN 

The hours previously spent mentally repeating 
phrases which contain the words "ripcord" and 
"pull," provide an adequate reminder of the im
portance of opening the chute. A jumper set to make 
a delayed-opening jump, almost always, however, 
becomes fascinated with falling and delays "pulling" 
for a few seconds more than he had planned, thus 
causing a period of apprehension for observers. Since 
the sense of direction returns as the velocity of de-
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scent approaches, a limit of somewhat less than 200 
mph (depending on the density of the air, position 
while falling, etc.), there is little danger of delaying 
too long if jumps are made from adequate altitude. 

Having pulled the ripcord, two or three seconds 
·elapse before there results a singularly noticeable 
deceleration. Were it not for the careful design of 
the harness, this change of velocity would certainly 
be accompanied by irrepairable body deformation. 
As it is, however, the shock is not painful and is 
very welcome indeed. 

Descent under an open parachute provides a 
view of the countryside which is unequalled. Since 
a 35 mm camera can be readily carried by a jumper, 
although there is a great possibility that it will get 
roughed-up, an opportunity to get some interesting 
photographs exists. 

The almost imperceptible approach of the ground 
seems to continue for many minutes. The rate of 
approach then appears to increase rapidly, and dur
ing the final 50 or 100 feet, it seems to be depressing
ly flat. The descent velocity is usually between 8 
and 15 mph, so with proper preparation for con
tact, landing on the flat ground of the target area is 
not at all unpleasant. 

Another possible sequence of events, as this writ
er has experienced, might include missing the target 
area by a quarter mile and landing among such ob
stacles as power lines, houses, trees, children, and 
a multiplicity of other protrusions. 

These circumstances, though unavoidable, tend 
to cause one to forget to assume a position appro
priate for impact. Since the semi-crouched configura
tion naturally assumed in the harness is not at all 
satisfactory for landing, injuries are sustained. 

Residents of the community involved, though they 
possibly have reason to be belligerent, have shown 
only friendly surprise to intruding parachutists. 
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Hughes Aircraft Company· Culver City, Los Angeles, 

El Segundo and Fullerton, California 

and Tucson, Arizona 

The Minnesota Parachute Club, conceived nearly 
a year ago by Dave Carlson, IT Junior, is at the pres
ent an organization of ten members who enjoy jump
ing out of planes, and who would like to see sky
diving become the popular sport here that it is in 
Europe. 

Early last summer, after much effort by the club 
officers, and with the greatly-appreciated assistance 
of Jack Jansene, parachute rigger at Crystal Field, 
the group began conducting regularly scheduled 
jumps. During the past few months most members 
have jumped several times and all find the experi
ence impressive indeed. (As evidenced by the fact 
that only bad weather or lack of money prevents 
repeating it at every opportunity.) 

Those who have made delayed-opening jumps 
have experienced the control which one has while 
falling at high velocity, and are convinced that sky
diving is potentially a great competitive sport. 

The club intends to initiate competitive sky-div
ing. Those interested in joining may contact club 
officers . . . Dennin Gagnon or Harry Bolfing, tele
phone numbers respectively (WE 9-8976, or FR 1-
1479), or preferably leave name and phone number 
at the Technolog Office. 

PERFECT LANDING 
Note: Position and Safety Equipment. 
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J K E S ?? Three gentlemen appeared at the 
railroad station, alcoholically pro
pelled. As they reached the platform, 
the train began to move, and all three 
staggered for it. The station cop and 
a porter managed to bundle two of 
them aboard-one on the last car
but by this time it was going too fast 
for the third gent. He stood sadly on 
the platform watching the train dis
appear. 

"Professor," said the student in 
search of knowledge, 11Will you try 
to explain to me the theory of limits?11 

uwell, young man, assume that you 
have called on a pretty young wom
an. You are seated at one end of the 
divan and she is seated at the other 
end. You move half-way toward her. 
And· again you reduce the distance 
separating you from her by flfty per 
cent. Continue this for some time. 
Theoretically you will never reach the 
girl. On the other hand, you will soon 
get close enough to her for practical 
purposes. 11 

Then there1s the one about the 
cross-eyed teacher who had no con
trol over her pupils. 

She: uWhy did you take up the 
piano?/' 

He: "My beer kept sliding off my 
violin." 

A druggist met an old customer on 
the street and asked, 11Well, Tom, did 
that mudpack I suggested improve 
your wife's appearance?u ult did for 
a couple of days, 11 replied Tom mourn
fully, 11 but then it wore off." 
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"Oh, dear/' she said, 'Tve missed 
you so much.'f So she raised the re
volver and flred again. 

When Pat bought a high-powered 
new car, he asked a priest to give it 
his blessing. The good padre agreed, 
but cautioned, "'Remember Pat, this 
blessing is no good above· forty miles 
an hour.11 

I'm sure you've heard of the ter
mite who boasted to his fellows, uThis 
will bring down the house." 

An icy voice cut into an uninhibited 
telephone conversation. "Do you 
know whom you are addressing?" 

uNo,u said the sergeant. 
"Welt this is Major Throckmorton." 
uMajor/' said the sergeant, "do 

you know whom you are address
ing?u 

uNO!" thundered the major. 
"Thank God!" said the sergeant 

and hung up. 

Money can't get you friends, but it 
will buy you a better class of enemies. 

uToo bad, mister/' the cop said. 
"Wish you could have gone aboard?" 

11Yes/' replied the man, uand my 
frens'll be sorry, too. They were see
ing me off/' 

A young reporter, told to make his 
verbose stories shorter, wrote the next 
day as follows: 

llJames C. Humphries looked up the 
shaft at the Union Hotel this morning 
to see if the elevator was on its way 
down. It was. Aged 24.u 

let's eat, drink and be merry today 
For tomorrow we may die; 
let's flll the hours to the brim 
Then we shall say goodbye. 
The morrow's here-we're still alive, 
last night was such delight! 
And just in case we die tomorrow, 
let's celebrate tonight! 

Our November pin-up is Miss "Sandy" 
Fairbank, a 5'-1 0, 130-lb. 19-year-old 
sophomore. Sandy is majoring in 
speech and lists public speaking as 
one of her prime interests. Sandy re
cently became active in the Alpha Xi 
Delta sorority where she is noted for 
her bubbling enthusiasm and daz
zling display of tap dancing at which 
she is quite proficient. Engineers are 
in first place in Sandy's book and, 
while she is quite a bombshell herself, 
flnds the general serious attitude of 
engineers quite fascinating. The 
blonde, blue-eyed Sandy is quite an 
armful for engineers that qualify. 

MINNESOTA TECHNOLOG 



PHOTOGRAPHY AT WORK-No. 35 in a Kodak Series 

ForJ ts 
more thrust, tnore range, 

more payload 
The motion picture camera is seeing into a turbo
jet combustion chamber operating on a new fuel. 

With photography as a tool, the N.A.C.A. Lewis Flight Propulsion Laboratory studies jet 
engine combustion chambers, and compounds that can result in new high-energy jet fuels 

How much faster and farther our aircraft 
and missiles can go seems now to depend on 
developing new high-energy fuels. This is a 
job of the Lewis Laboratory of the National 
Advisory Committee for Aeronautics. 

And as in all kinds of industry, photography 
is playing an important role in this work. 
Motion pictures are taken of the interior of 
jet engine chambers through transparent walls. 
From the pictures the scientist learns the 
behavior of the fuel, the flame and exhaust 
through the engine turbine and tail pipe. 

The use of photography in research and 
the development of new or better products is 
but one of the ways it is helping all kinds of 
businesses, large and small alike. 

CAREERS WITH KODAK 

With photography and photographic 
processes becoming increasingly 
important in the business and 
industry of tomorrow, there are new 
and challenging opportunities at 
Kodak in research, engineering, elec
tronics, design and production. 

If you are looking for such an 
interesting opportunity, write for 
information about careers with 
Kodak. Address: Business and Tech
nical Personnel Dept., Eastman 
Kodak Company, Rochester 4, N.Y. 

EASTMAN KODAK COMPANY, Rochester 4, NeY .. 



The United States is now doubling its use 
of electrical energy every eight years. 
In order to maintain its position as the 
leading manufacturer in this fast-growing 
electrical industry, General Electric is 
vitally interested in the development of 
young engineers. Here, Mr. Lewis answers 
some questions concerning your personal 
development. 

Q. Mr. Lewis, do you think, on entering 
industry, it's best to specialize immedi
ately, or get broad experience first? 

A. Let me give you somewhat of a 
double-barreled answer. We at Gen
eral Electric think it's best to get 
broad experience in a specialized 
field. By that, I mean our training 
programs allow you to select the 
special kind of work which meets 
your interests-manufacturing, en
gineering, or technical marketing
and then rotate assignments to give 
you broad experience within that 
area. 

Q, Are training assignments of a pre
determined length and type or does the 
individual have some influence in deter
mining them? 

A. Training programs, by virtue of 
being programs, have outlined as
signments but still provide real op
portunities for self-development. We 
try our best to tailor assignments to 
the individual's desires and demon
strated abilities. 

Q. Do you mean, then, that I could iust 
stay on a iob if I like it? 

A. That's right. Our programs are 
both to train you and help you find 
your place. If you find it somewhere 
along the way, to your satisfaction 
and ours, fine. 

I One of a series ] 
,A. H \OHl I '1 N I ~ lt~m...------------------...1 

Interview with General Electric's 

Frank T. Lewis 

Mgr., Manufacturing Personnel Development 
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Q. What types of study courses are in
dueled in the training programs and 
when are the courses taken? 

A. Each of our programs has 
graduate-level courses conducted by 
experienced G-E engineers. These 
courses supplement your college 
training and tie it in with required 
industrial techniques. Some are 
taken on Company time, some on 
your own. 

Q. What kind of help do you offer em
ployees in getting graduate schooling? 

A. G.E.'s two principal programs 
of graduate study aid are the Honors 
Program and the Tuition Refund 
Program. If accepted on the Honors 
Program you can obtain a mas
ter's degree, tuition free, in 18 months 
while earning up to 75% of full-time 
salary. The Tuition Refund Program 
offers you up to 100% refund of 
tuition and related fees when you 
complete graduate courses approved 
by your department manager. These 
courses are taken outside normal 
working hours and must be related 
to your field of work. 

Q. What are the benefits of ioining a 
company first, then going into military 
service if necessary. 

A. We work it this way. If you are 
hired and are only with the Company 
a week before reporting to military 
service, you are considered to be 
performing continuous service while 
you are away and you will have your 
job when you return. In determining 
your starting salary again, due con
sideration is given experience you've 
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gained and changes in salary struct .. 
ure made in your absence. In addi
tion, you accrue pension and paid
vacation rights. 

Q. Do you advise getting a professional 
engineer's license?Whot's it worth to me? 

A. There are only a few cases where 
a license is required at G .E., but 
we certainly encourage all engineers 
to strive for one. At present, nearly 
a quarter of our engineers are li
censed and the percentage is con
stantly increasing. What's it worth? 
A license gives you professional 
status and the recognition and pres
tige that go with it. You may find, 
in years to come, that a license will 
be required in more and more in
stances. Now, while your studies are 
fresh in your mind, is the best time 
to undertake the requirements. 

Your next four years are most impor
tant. During that period you'll undoubt
edly make your important career de .. 
dsions, select and complete training 
programs to supplement your academic: 
training, and pursue graduate schooling, 
if you choose. These are the years for 
personal development --- for shaping 
yourself to the needs of the future. If 
you have questions still unanswered, 
write to me at Section 959-6, General 
Electric Co., Schenectady 5, N. Y. 

LOOK FOR other interviews dis
cussing: Gill Salary Gill Advancement 
in Large Companies Gill Qualities We 
Look for in Young Engineers. 

ELECTRIC 
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He's aking sure 
that '~C'' rations 

don't spoil 
The tin coating on "C" ration cans does not have to 
be thick-but it is important that it be evenly dis
tributed to give sure protection for the contents. But 
how can you measure and inspect a coating that's 
almost as thin as a shadow? 

U.S. Steel does it with the unique X-ray gage you 
see in the picture. A beam of X-rays is directed at 
the tinplate. The rays penetrate the tin coating and 
cause the iron atoms in the steel base to fluoresce and 
emit X-rays of their own. As these new X-rays 
emerge from the base, they are partially absorbed 
by the tin coating. The X-rays finally leaving the 
tin are measured by a geiger counter and this reveals 
the amount of absorption and, therefore, the coat
ing weight. 

Research work like this is one of the factors that 
accounts for the consistent high quality of all types 
of steel made by United States Steel. 

USS is a registered trademark 

United States Steel 
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Benjamin Franl~lin ...... on science and humanity 

.. The rapid progress true science now makes, occasions 

my regretting sometimes that I was born so soon. It is 

impossible to imagine the height to which may be 

carried, in a thousand years, the power of man over 

matter. We may perhaps learn to deprive large masses 

of their gravity, and give them absolute levity, for the 

sake of easy transport. Agriculture may diminish its 

labor and double its produce; all diseases may by sure 

means be prevented or cured, not excepting even that 

of old age, and our lives lengthened at pleasure even 

beyond the antediluvian standard. 0 that moral science 

were in as fair a way of improvement, that men would 

cease to be wolves to one another, and that human beings 

would at length learn what they now improperly call 

humanity 1" 

......, Letter to ] oseph Priestley, February 8, 1780 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 

MINNESOTA TECHNOLOG 



Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Director, Lockheed Missile Systems Division, 
Sunnyvale , California. 

/,IJ, flll/1, '/MISSILE SYSTEMS DIVISION 

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA 

CAPE CANAVERAL, FLORIDA .. ALAMOGORDO, NEW MEXICO 
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COLLINS SYSTEMS ARE NOW IN PRODUCTION FOR (LEFT TO RIGHT) THE NAVY'S MCDONNELL F4H-1 AND CHANCE VOUGHT 
F8U-3 FIGHTERS AND NORTH AMERICAN A3J-l ATTACK BOMBER, AND THE AIR FORCE'S REPUBLIC F-105 FIGHTER-BOMBER. 

why America's 
newest jets I 

I 
ENGINEERS- At Collins you receive professional 
recognition, unlimited opportunity, the most com
pletely equipped research and development facilities, 
the opportunity to work on the most challenging, 

L. R. Nuss F. W. Salyer 
Collins Radio Company Collins Radio Company 

These supersonic aircraft require ultra
dependable electronics systems, highly special
ized for communication, navigation and radar 
identification. Such systems must be 
integrated, adaptable to the varying airframe 
requirements of today's newest jets. 

Collins integrated electronics systems achieve 
building-block flexibility through modular 
design of all basic units. Designed into each 
aircraft, a space-saving custom Collins system 
retains the economy of standardized 
production and simplified maintenance. 

These specialized electronics packages are an 
important part of Collins' contribution toward 
greater defense per dollar. 

developments in electronics. Your placement office 
will tell you when a representative will be on campus. 
Or write for illustrated brochure "Career with Collins," 
to one of the addresses below. 

]. D. Mitchell 
Collins Radio Company 

Cedar Rapids, Iowa 2700 'W. Olive Ave., Burbank, California 1930 Hi-Line Drive, Dallas, Texas 

COLLINS RADIO COMPANY lill CEDAR RAPIDS e DALLAS lill BURBANK 
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If you had your choice, 

HAT Kl D OF CAREER OULD YOU LIKE? 

Bob Cleland, Standard sales representative (left), and I. G. Smallegan, plant manager. Dr. Omar Juveland, chemist in Standard's laboratories at Whiting, Indiana. 

Would you like to be a salesman? 
Do you enjoy the thrill of selling against strong competition? Would you 
like to be in a field where opportunities are limitless? Many of America's 
most successful executives started as salesmen. They rose to their present 
heights because the bedrock of American business is competition and 
the bedrock of competition is selling. At Standard Oil, salesmen are given 
a sound background. They spend weeks as salaried sales trainees, learn
ing the methods of successful selling. 

Would you like to be an explorer? 
The search for oil is one that never ends. And with the world depending 
more and more on oil, the search goes on at an ever-increasing tempo on 
land and sea with complicated and costly equipment. Work such as this 
makes for exciting, adventurous careers at Standard Oil and its affiliated 
companies. And it is work that provides an extra measure of satisfaction, 
for it is of utmost importance to the future of our country. 

Would you like to be a scientist? 
Here is a field of constantly increasing importance, offering endless oppor
tunities. In the last 10 years alone, Standard Oil Company and affiliates 
have added or rebuilt 20 laboratories. And the number of scientists has 
been more than doubled. Standard scientists are widely known for inven
tions and discoveries that have benefited car owners, industry and 
national oil conservation. They often help on scientific projects of high
est importance to national security, such as atomic research. 

What makes a company 

a good citizen? 

One measure is a company's progressive
ness, its ability to change and grow, to 
adapt itself to new and better methods. 
The result is better service and better 
products for customers. And in such a 
growing, progressive company, there is 
opportunity for employees to advance. 
We at Standard Oil are proud of the fact 
that most of our officers and directors, 
since this company started, have come 
up through the ranks. 

STANDARD OIL COMPANY 

DECEMBER, 1958 

THE SIGN OF PROGRESS .•• 
THROUGH RESEARCH 
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I H L 
from onald W. ou las, 

President, Douglas Aircraft Company 

I've been asked whether non-aeronautical engi
neers have good prospects for advancement in 
the aviation industry. 

The answer is yes, definitely! At Douglas many 
of our top supervisory people have moved up from 
other engineering specialties. The complexity of 
modern aircraft and missiles requires the greatest 
variety of engineering skills known to industry. 

For example, we now have pressing needs for 

mechanical, structural, electrical and electronics 
engineers in addition to aerodynamicists, physi
cists and mathematicians. Whatever your back
ground in the engineering profession may be, 
there are prime opportunities in the stimulating 
aircraft and missiles field. 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-K 

Santa Monica, California 

MINNESOTA TECHNOLOG 



rancis Thompso joined estinghouse in 1952-
has since earned M~ ~ degree and 10 U~ ~ patents 
At 28, Francis T. Thompson, a 1952 B.E.E. graduate 
of Rensselaer Polytechnical Institute, is an engineer 
on his way to a distinguished career in a hurry! 

Upon completion of the Westinghouse Student 
Training Course, he was immediately selected to attend 
the Advanced Design Course at the University of 
Pittsburgh. Upon completion. of this course, he was 
assigned to the Research Laboratories where he worked 
on color TV and high definition TV projects. Since 
August, 1957, he has been assigned to the New Products 
Dept. where he has developed a transistorized control 
system combining both digital and analogue equipment 
to regulate steam turbines in paper plant applications. 

Most important, Francis Thompson is doing exactly 
what he wants to be doing. He earned his MS degree 
through the Westinghouse Graduate Study Program 
in 1955 and is now working toward his Ph.D. Active 
in the IRE, he has submitted 45 patent disclosures 
(which have already resulted in awards totaling more 
than $1,000.00); and he has 10 U.S. patents pending. 

Francis Thompson is one of many talented young 

DECEMBER, 1958 

engineers who are :finding rewarding careers with 
Westinghouse. You can, too, if you've got ambition 
and you're a man of exceptional ability. Our broad 
product line and decentralized operations provide a 
diversity of challenging opportunities for talented 
engineers. Guided missile controls, atomic power, auto
mation, radar, semiconductors, and large power equip
ment are only a few of the fascinating career fields to 
be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, 
Westinghouse Educational Center, Ardmore & Brinton 
Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ... IF ITS -
ous 

WATCH "WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS'' 

CBS TV MONDAYS 
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THE STUDENTS OF LT. do not want a lottery system of 

enrolling number distribution. Their reaction to the Nov. 

Editorial is swelling from a murmur to a low roar, and rightly 

so. The students feel that something is being put over on 

them. In complete disregard to the voice of the students 

through the Tech Commission, the lottery system was intro

duced this fall. On whom was it tried? Why, naive freshmen, 

of course. Whoever is responsible for the lottery knew that 

the frosh, because of ignorance, would not object. Now that 

the lottery backers have their foot in the door, there will be 

no stopping them unless they meet massive, well-organized 

opposition. That means every LT. student must do his part 

to find out the facts, and choose his side. 

This is a vital issue to every student in LT. To many of 

you and your classmates a choice of schedule means a job 

and that means food, clothing, and shelter for you and your 

wife and kids. This is no time to "let George do it." An LT. 

lottery affects all of you. A vail yourself of the facts and let 

yourself be heard. 

The representatives to the Tech Commission want your 

opinion. Even as we go to press, they are lining up the men 

responsible for the lottery for an appearance before the 

Commission. 

By the time you read this editorial, both sides will have 

had their say, and the facts of the issue should be in the fore

ground. The rest is up to you. 

MINNESOTA TECHNOLOG 



THE APPI~ICATION OF 

PHY ICAL SCIE CE I MEDICI E 

AT UNIVERSITY OF MINNESOTA HOSPITALS 

s ONE WALKS through the corridors of the Univer
sity Hospitals and observes the activity in the 
various research areas, it becomes evident that 

there are many applications being made of funda
mental physical principles. Examples of the inte
gration of physics and medicine is evident in both 
clinical and research activities. Transducers obfain 
pressure measurements used for blood circulation 
studies. Electronic computers, such as those designed 
by Dr. Otto Schmitt, have been employed in bio
physics research since the 1950's. 

The Division of Radiation Therapy at the Uni
versity Hospitals, directed by Dr. Donn Mosser, ex
emplifies some facets of the integration of physics 
and engineering in medicine. This division, con
cerned chiefly with the treatment of cancer by radi
ation, operates the radioisotope laboratory for the 
hospital and is engaged in research problems in radi
ation physics, radiobiology, nuclear medicine and 
medical electronics. The experimental facilities pro
vide radiation sources supplemented by monitoring 
and counting instruments. The department radon 
plant produces radon gas which is encapsulated in 
gold tubing and used for cancer treatment. 

An electronics design lab, directed by Drs. James 
Marwin and Merle Loken, provides for maintenance 
of conventional electronic equipment. Special in
struments not available commercially, utilizing 
transistorized circuits, are designed and built in the 
lab. The laboratory work is done by William D. 
Miller (4th year Physics) and he is assisted by Ear 1 
Jackson (4th year EE) and Hank Oredson (2nd year 
EE). 

The engineer in medicine is generally concerned 
with making measurements and reducing experi
mental time and labor. A knowledge of physics, the 
backbone of this work, provides a starting point for 
ingenious applications limited only by the designer's 
brain. Measurements are based on differences be
tween normal and abnormal body functions or be
tween the experimental and control groups. Time is 
conserved by employing instruments which elimi-
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Edited by ROBT. HUGHES 

nate and/or combine the steps of an experimental 
procedure. 

A typical problem (met in these laboratories) is 
the comparison of radioactivity in measured ma
lignant tissue as compared to normal tissue. Count
ing circuits record the number of radioactive dis
integrations during a predetermined time interval. 
From this data it is possible to determine the relative 
concentrations of radioactivity in the sample. Multi
vibrator circuits are used to obtain a usable signal 
from the geiger and scintillation tubes. An integrat
ing circuit at the output of the multivibrator may 
be used to drive a recording device. The job of the 
engineer is to design and build instruments to ob
tain the data in a manner that will not alter the 
experimental conditions, and to present the data in 
graphical or tabular form. 

Isotopes are used in cancer research to study the 
metabolism of malignant tissue. Radioactive phos
phorous (P32 ) can be used as an indicator of the 
metabolic rate. By observing the P 32 it is possible 
to determine the steps in the metabolic process which 
are effected by radiation. 

A method of diagnosis of heart abnormalities at 
the University Hospital employs isotopes and scin
tillation counters. Material containing radioactive 
Iodine (P31 ) is introduced to the blood stream 
through a thin tube called a catheter. The object of 
the procedure is to determine the nature of the heart 
defect which may be a shunt or a leak between the 
chambers of the heart. Data is obtained by timing 
the flow of radio-active blood from the heart to the 
femoral artery, located in the upper leg. 

The radiation department illustrates the applica
tion of physics through engineering methods through 
the use of isotopes and counting circuits. The basic 
functions of the engineer in medicine, making meas
urements and reducing experimental time and labor, 
are applicable in other fields of medicine. Many in
dustrial firms are engaged in the manufacture of in
struments such as counting circuits. The application 
of instruments and physical principles in medicine 
offers a challenge to the creative mind. 
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Dr. Robert J. Salmon, biochemist, adjusts the col
umns which contain radioactive samples. As the 
samples pass through the geiger tubes a record of 
the P 32 concentration is made on the recorders at 
the right. The method gives a continuous com
parison of the samples as the experiment is run. 

Hank Oredson, Soph. EE, holds a tran
sistorized version of the unit shown at 
the left. This and other transistor cir
cuits are designed and built in the lab. 

MINNESOTA TECHNOlOG 



Dr. Loken examines a scintillation tube 
used to monitor the flow of radioactive 
blood. A record is kept of the relative 
concentrations of radioactive material 
appearing at specified points in the 
body. The method is used in diagnosis 
of heart defects. 

DECEMBER, 1958 

A Soph. medical student, Karsten See
camp, attaches a gold capillary to the 
radon plant. Radon gas is forced into the 
capillary which is then cut into small 
capsules containing the radon gas. 

11 



Refining Fissionable Ores by 

OLVENT EXTRACTION is important to every
one, including you. It is helping to change the 
world we live in and the people we live with. 

The phrase solvent extraction probably is not 
too familiar to you unless you happen to be familiar 
with the chemical industry. Yet, it is becoming more 
important to you every day, for this is one of our 
best methods of obtaining atomic reactor materials 
in the quantity and quality necessary to sustain our 
nation in the present atomic race. 

As our knowledge of the world of the atom and 
what it holds for us increases, improvements in sol
vent extraction methods and equipment enable us 
to refine the necessary atomic reactor fuels and 
structural materials. Extremely similar physical 
properties, the necessary low concentrations, and the 
many dangerous aspects of working with these new 
materials make their separation many times more 
difficult than most chemical products. These critical 
properties have made improved processes necessary. 

The following is but a survey of some of these 
solvent extraction processes and the variables in 
their operation. 

Basic: Batch Extraction 

A simple but common solvent extraction process 
is the batch extraction operation shown in Fig. 1. In 
this system the feed containing a certain concentra
tion of desired material is pumped in an aqueous 
form to a mixer where it is thoroughly contacted 
with an organic solvent. The solvent is an organic 
material which preferentially dissolves a desired 
product. This mixture is then pumped to an extrac
tor tank where the two phases are permitted to 
separate. 

When more complete separation is desired or the 
products are more difficult to separate, a process such 
as that shown in Fig. 2 is more satisfactory. This is 
just a series of countercurrent systems similar to 
that in Fig. 1. 

Now let us consider a more complicated problem: 
the separation of the products in an irradiated fuel. 
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The same solvent extraction principle is used but 
several new variables exist. 

Continuous Separation Using Towers 
The irradiated fuel contains Uranium, Pluto

nium and other fission products. How do we separate 
them? A simplified flow diagram of the process is 
shown in Fig. 3. Here the products of the fission proc
ess are fed to the extraction column continuously 
in an aqueous feed stream. The U and Pu are sep-

Feed (aqueous) 

tvfi.Xt.R 

-Sol vent (organ1c) 

i~Extract (orgamc) 
I 
I 

Res1due (aqueous) 

FIG. I 

Batch System 

Feed (aqueous) ~;.-Extract (orgamc) 

MIXER 

L -Solvent (orgamc) 

FIG. 2 
Batch System With Stage Recycle 
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arated from the fission products by introducing an 
organic solvent. The extraction column consists of 
three distinct sections, and a second column is used 
to separate the U and Pu. In one column the organic 
phase is used to extract the U from an aqueous phase 
and then in the final stripping of U, water is used. 
The heart of the problem is to know under what 
conditions which method of extraction is favorable. 
In general a coordination compound is formed be
tween the inorganic salt and the organic solvent. 

A good example of this formation is given in the 
extraction of Zirconium (Zr) and Uranium from an 
aqueous nitrate solution with tributyl phosphate (re
ferred to as TBP with composition (C4 H7)s Po4). 
Zirconium nitrate forms a complex with TBP as 
follows: 

Zr (N o3) 4 + 2TBP == Zr (N o3) 4 • 2TBP 
The uranyl nitrate ion also forms a complex with 
TBP: 

U02 (NOa) 2 + 2TBP == U02 (N03) 4 " 2TBP 
The formation of these complexes permits the trans
fer of U and Zr from the aqueous to the organic 
phase. If, however, you add fluoride ions to the aque
ous solution, the Zr is tied up in a fluoride complex 
as follows: 

Zr(N0a)4 • 2 TBP + 6F == ZrF6 + 4N03 + 2 TBP 
So by this method of adding complexing agents the 
extraction of Zr and U can be shifted. One precau
tion which must be observed is to carefully regulate 
the concentration of the salt-agent, in this case the 
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HN03• If too much is used, the TBP may be com
pletely tied up and no separation can be affected. 

The separation of Zirconium and Hafnium is ac
complished in much the same manner. Both of these 
elements are important modern reactor materials. 
The Zirconium is used in high temperature reactor 
construction as a refractory because of its low neu
tron cross-section. Hafnium is used as a control rod 
because of its relatively high neutron cross-section. 

Solvent Extraction for Slurries 
Refining of a number of Uranium ores by solvent 

extraction of slurries produced by digesting the ore 
concentrate in nitric acid has been investigated and 
found amenable to producing Uranium of reactor 
grade. 

The application of tributyl phosphate extraction 
of slurries to refining of uranium ores has been stud
ied from the standpoint of the effects of various con
stituents on product purity, product recovery and 
refinery operations. 

The Uranium content of the ore is first converted 
to uranyl nitrate by digesting the ore concentrate in 
nitric acid. This aqueous slurry is then fed to the 
primary extraction column and extracted as the 
uranyl nitrate with a solution of tributyl phosphate 
in an inert kerq!Sene diluent. (Fig. 4) Uranium is re
moved upwards_. through the column in the organic 
stream while.' the concentration of the raffinate 
stream remains very low. Optimum concentrations 
of Uranium in)he two opposing streams is obtained 
by proper regulation of the flow rates. 

Tributyl phosphate is selective but not specific for 
uranium, other elements are extracted also. To re
move these, the organic stream passes through a 
scrub column where it is scrubbed countercurrently 
with deionized water. The effluent scrub stream is 
recycled and the organic stream passes on to a third 
column. Here the uranyl nitrate is re-extracted from 
the organic phase with deionized water by proper 
adjustment of flows. The transfer is essentially com
plete and gives high over-all recoveries of the 
Uranium. 

Although this process is very efficient, its effect
iveness is hampered by major impurities in some 
of the low grade uranium ores. An impurity inter
feres with the process in one of several different as
pects, the physical extraction system, the efficiency 
of the extraction process, and the purity of the 
product. 

The physical extraction system is affected by 
scaling agents which promote excessive corrosion in 
the nitric acid medium. Some impurities affect the 
efficiency of the system by preferentially associating 
with the uranyl ion and rendering it unextractable 
by the tributyl phosphate. Thirdly, another group 
of impurities contaminates the product by either co
extraction with the uranium or physical entrain
ment. All of these effects can be kept at a minimum 
by proper treatment in the process. 

Extraction Solvents 
Perhaps at this point a discussion of some of the 

(Continued on page 28) 
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How many of us are interested in the three balls 
over the pawn shop door? Maybe few of us, and this 
is probably because we don't know much about the 
background and history of those three balls. If we 
knew more about them, our interest would increase, 
and this is true of all subjects. I have never studied 
the three balls either and therefore they mean to me, 
two to one you don't get it back. However, we must 
know a lot about engineering and have a keen inter
est in this field if we are to build a successful engi
neering career. 

The young person who is to build a successful 
career in engineering must have a built-in interest 
that comes from his heritage, his knowledge, and his 
experience. The intensity of interest is changed with 
the extent of our knowledge and experience. How
ever, it is not practical to try and build a career in 
engineering if one's prime interest is playing the 
violin or making love. 

Ability (Power to Perform) 

Ability comes from many sources and is devel
oped as a result of interest and effort but one may 
have a keen interest without the necessary factors 
to develop ability. 

A. Native Ability 

Native ability is the natural foundation upon 
which we build a career. A large amount of it is im
portant in reaching an outstanding career. Some of 
it is necessary to every successful engineering 
career. 

B. Formal Education. 

The technical education of the engineer develops 
the native ability which is very important as a career 
background. The importance of effort and experience 
should not be overlooked because few of the engi-
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neers use even close to 100% of their native ability 
so the person with lots of drive and initiative gener
ally comes out ahead of the person with lots of 
ability, who has not learned how to apply himself. 

An engineering career requires technical training 
of a sound and understanding nature that has empha
sized the fundamental relations existing in nature 
to such an extent that the engineer understands and 
has a feel for the normal and expected physical asso
ciations. 

The academic aspect of our education is probably 
equally important in that without a certain amount 
of understanding of logic, sociology, history, philos
ophy, etc., we are limited in our abilities to apply 
technical training. 

C. Self Education 
This is the most important part of our education 

because it is internally generated and continues 
throughout life. It keeps one current with the chang
ing theories and practices. All of the top engineers 
consider their formal schooling as very important but 
it may not be the major factor in their education 
before they reach middle age. 

D. Value of a Degree 
We have talked about native ability, technical 

education, academic education and self education as 
background training for a career. In the coming 
years, the standard bachelor's degree will become 
less and less valuable because of the increased com
plexity of our technology and the increased numbers 
of advanced degrees. The real demand in the future 
will probably emphasize the need for engineers with 
initiative as well as for engineers with advanced 
degrees. 

The real value of a degree is the extent that it 
has taught us to think in a selective but thorough 
manner. Example, most engineering graduates fail 
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when confronted with the following simple cow 
problem: 

Seven cows, each with a pair of horns, were walk
ing in single file and in a straight line with the lead
ing cow No. 1 and the last cow No. 7. Which cow can 
turn round and say, "I see six pairs of horns?" 

Most engineering graduates choose cow No. 1, but 
this is dead wrong because none of the cows can say, 
"I see six pairs of horns." Remember, cows can't talk! 

The engineer's career is built on performance and 
we all make mistakes. However, the engineer is ex
pected to minimize his mistakes~ People remember 
when things go wrong much longer than they re
member when things go right. In fact, it has been 
said that an engineer's work is very much like a 
woman's underwear because one slip is enough. 

Creative Imagination 

The ability to synthesize or build new and useful 
things seems to be much more difficult than to ana
lyze an existing form. Part of the engineer's career 
is used in criticizing existing things, but a major part 
of his career must be consumed in creating new 
things andjor new arrangements of old things. It 
takes practice and an open-minded and honest ap
proach to the problem and controlled thinking in 
order to develop an imagination that is creative. 

To test our imagination, let's examine the follow
ing Welsh cryptogram found over the fireplace in an 
old inn. 

If the B m t put : 
If the B . putting : 
Don't put : over a -der 
You'd be an * it. 
This impossible looking combination is very 

simple once the proper reference has been estab
lished and we apply even the normal amount of cre
ative imagination. The detailed meaning is: 

If the grate be empty put coal on 
If the grate be full stop putting coal on 
Don't put coal on over a high fender 
You'd be an ass to risk it. 

You see how meaningful it all is when we tried 
to use our imagination to develop foresight. Our 
engineering problems are much like this, in that it 
is generally all there, but we can't see it. Imagination 
is a very valuable requirement for a successful 
career. 

When one has developed a keen creative imagi
nation, he must be sure to keep a high practical 
content. This means that he must be realistic. Rastus 
was very realistic when, after being married three 
months, he came home with a three-foot mirror and 
a wash tub and washboard. When Liza asked why 
he had bought them, Rastus answered, "Well, you 
can take the tub and washboard and go to work or 
take the mirror and watch yourself starve to death." 
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Practical E:xperiem::e 

In building a career, experience is the part which 
gives us confidence, poise and the ability to exercise 
judgment. This experience must be progressive with 
time. To be progressive means that succeeding expe
riences should involve more complex subject matter 
and responsibility as one builds towards an end pur
pose. To allow one's experience to be scattered and 
disconnected delays and defeats the building of a 
career. The young engineer needs to choose as early 
as practical the course to follow, because the availa
ble time for building a career is too short to allow 
wasted experience. 

In other words, ten years of experience is not the 
same as one year of experience ten times. The dura
tion of the time we work in a field is less important 
than what we have actually learned during that 
period. Know ledge from experience develops wis
dom because by doing we learn to identify, measure, 
predict, and finally to control the factors in question. 
When we have reached the place where we can con
trol a factor, then we can direct its usefulness. 

Experience gives us the part that is not in the 
book. It is the needed part to enable the engineer to 
predict and reach accurate enough conclusions in a 
minimum time and thereby meet competition. 

Experience enables the engineer to make the fine 
distinctions necessary in making a wise choice. Once 
a young engineer asked, "What is the difference 
between Vision and Sight?" The experienced engi
neer replied, "You see those two gir Is walking down 
the street? Well, the one on the right (the pretty 
one) is a vision of loveliness, but the one on the left 
is a sight." 

Advanced Studies 
Advanced studies must follow career growth in 

order to keep up with the rapidly advancing tech
nical developments. Generally, the individual engi
neer ends up working with things and theories that 
did not exist during the time of his formal education 
and early experience. This makes it necessary for 
him to continuously study outside of his work if his 
career is to continuously grow. The subject matter 
is generally along the lines of the individual's spe
cialty, but to broaden one's field of understanding 
is generally of equal importance. 

The technical language and concepts are rapidly 
changing. I am reminded of a mother who asked 
her son: 

Mother (English): What are you studying in 
school now my son? 

Son: We have just taken up molecules. 
Mother: That's fine, I hope you like it. I tried to 

get your father to wear one but he couldn't keep it 
in his eye. 

(Continued on page 24) 
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SPORTS CARS 

RACE and 

NTIL THE LASt five years only two sports cars, the 
MG, and the Jaguar, were being imported into 
the United States in any number. The Jaguar 

was, an in fact still is, an expensive automobile and 
so the much lower-priced MG became this country's 
dominant sports car. In this month's article, I will 
trace the postwar development of the MG in engine, 
chassis, and body design. This discussion will cover 
the seven models which have been produced since 
WW II, the TC, TD, TD Mark II, TF, TF-1500, the 
current MG-A and the newly-announced Twin Cam 
MG-A. 

In 1946 MG resumed production with the TC 
Model. This car was the last of the classic MG's. It had 
the lines of the sports car of the 30's; high wire 
wheel, thin, almost cycle-like fenders merging into 
running boards, a hood that accounted for about half 
of the car's length, and a windshield that folded for
ward. These classic features were also retained in 
other ways. In particular, the ride was very firm and 
every bump was felt. The top and side curtains were 
inadequate and thus the car was cold and wet. Fast 
cornering on sharp turns would sometimes cause the 
frame to flex to such an extent that the doors would 
open. Yet, even with all these faults, this car was 
loved by its owners as probably no other MG ever 
has been. The driver became a part of the car, which 
was something the American motorist had not seen 
for a long time and was seldom to see again. Motive 
power for the TC was produced by a 4-cylinder, over
head valve engine with a 1250 cc. displacement. 
'This engine, the XPAG, which was to last almost 
unchanged through 1954, produced 54.4 h.p. at this 
:stage of development. The TC was a very fine han
dling car for its day and is still raced although it has 
no chance against the Alfa Romeo Guilietta V eloce 
with which it must compete today. 

In 1950 the MG-TC was replaced by the MG-TD. 
This is the old MG that is most often seen on the 
streets. With the passing of the TC the MG lost its 
classic appearance. Though the basic body design 
was the same, the sprite appearance was no longer 
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there. The body looked heavier and the wire wheels 
had been replaced with the disk type. The ride was 
still very harsh and the frame flexed. The engine 
remained unchanged and since there was little 
weight difference between the two models, the per
formance did not change very much. The top speed 
of the MG-TD was 77.0 mph and the acceleration 
from 0-60 took 23 seconds. 

The engine received minor changes in 1952 which 
produced the MG-TD Mark II. The body and chassis 
of the car remained unchanged, thus the perform
ance of the car improved. The increase in power of 
the engine was produced by installing larger valves, 
heavier valve springs, and by replacing the old 11/4 

inch SU carburetors with 1% inch SU's. The per
formance was about equal to the MG-TF 1250 which 
was to follow. 

With the coming of the MG-TF, the 1250 in 1954 
and the 1500 in 1955, also came the low point in the 
styling of the MG. This neo-classic body of this car 
was an attempt to combine classic and modern styles, 
and it did not work. There were still the outboard 
fenders and the running boards, but the corners had 
been rounded off and the headlights molded into the 
fenders. With the engine and weight of the TF-1250, 
the same as the TD Mark II, the performance was 
about the same. The top speed was 80 mph and the 
0-60 timed 18 seconds. 

The new model was not too popular and there
fore 1954 saw the appearance of the TF-1500. This 
car was the same as the TF-1520 with the exception 
of the engine. The old XP AG was scrapped and a 
new 4-cylinder overhead valve engine was intro
duced. The displacement went up to 1466 cc. and 
the horsepower increased to 60. This new engine 
was called the XPEG and was used for only one 
year. Increased power, of course, meant increased 
performance, which now saw a top speed of 85 mph 
and a 0-60 time of 16 seconds. 

Late in 1955 the MG-A was introduced. This was 
an all-new car with a constructively streamlined en-
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velope body and an all-new chassis and engine. The 
only parts which were interchangeable with the TF 
were the steering rack and some of the front suspen
sion parts. The new car had a much stronger frame 
and thus the flexing of the body was eliminated. The 
suspension was still very stiff and therefore the ride 
harsh, but the already good handling and roadability 
was much improved, and so the car became very de
sirable. Weather protection now was much better 
with a well-fitting top and good side curtains. The 
driving compartment was still cramped with little 
space around the pedals and what space there was, 
was very hot due to poor ventilation. Luggage space 
was very limited, and the ash trays, cigarette lighter 
and glove compartment were missing. Even with 
these shortcomings the new model was an over
whelming success. 

The MG was now a modern sports car with very 
good handling characteristics. The engine was again 
all new. It was the BMC-B type engine, again 4-cyl
inder overhead valve, but now with 1489 cc. displace
ment and 68 h.p. Due to the increased power and 
the much better streamlining, the performance of 
the new model was greatly improved. The top speed 
was now 95 mph and the 0-60 time, 14 seconds. 
In 1957 a coupe was added to the MG line along with 
a horsepower increase of 72 h.p. The coupe was much 
better finished inside and was much more comfort
able. The power increase was just about compen
sated for. by the increase in weight of the metal top, 
but the Improved streamlinging of the coupe over 
the roadster again boosted performance. Top speed 
had now passed the magic century mark to 102 
m.p.h. and the 0-60 time was 14 seconds. 

In July of 1958 the British Motor Corporation, 
the makers of the MG, announced that a new engine 

SPECIAL FEATURE 

ESTINGHOUSE IS CONSTRUCTING three 19,200-kw 
hydroelectric generators to be installed in Port
land, Oregon. These units will help the utility 

keep pace with the rapidly expanding demand for 
industrial, commercial and residential power. 

The 59-ton stator of one of the generators is 
shown as electrical coils are installed around its in
ner rim. Directly behind the upended stator is a 
similar unit at an earlier stage of construction. When 
completed, each machine will weigh 235 tons. 
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would be offered as optional equipment on the MG. 
The old MG-A with the 72 h.p. overhead valve, 4-
cylinder engine will still be offered in both the coupe 
and the roadster, but for those with the extra money 
108 h.p. is waiting. The new engine uses the same 
block, the B-type, as the other MG's except that the 
bore has been increased thus giving a displacement 
of 1588 cc. The vast majority of the power in
crease however, is due to the new cylinder head 
which is being used on the engine. This head is of 
the dual overhead cam (dohc) design with a com
pression ratio of 9.90:1. The dohc design allows the 
engine to attain much higher r.p.m.'s than the old 
pushrod type. This is due to the more positive activa
tion of the valves and the reduced inertial forces in 
the valve mechanism. These inertial force effects are 
the chief cause of valve float, which is the main lim
iting factor of engine r.p.m. 

Two other improvements were introduced on this 
car. The braking power was improved by installing 
Dunlop disc brakes. Fast changing of wheels, very 
important in racing, is facilitated with the addition 
of knock-off hubs. This engine is being introduced to 
bolster the fading fame of the MG on the production 
racing scene. The class G production racing class, in 
which the MG competes, have been dominated by 
the Porsche for quite a few years, but the new Twin
Cam MG-A should put a little inter-marque rivalry 
back in that class. The new model of the MG has a 
top speed of 115 mph and a 0.60 time of 9 seconds 
which will make it very competitive. This new en
gine is being made mainly for production racing cars, 
therefore, at the present time the planned production 
of this engine is only 750 per year. The vast majority 
of the new MGs will still have the old engine in 
them, but you better look under the hood before you 
decide to challenge one in a stoplight grand prix. 
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Investigation in detecting cavitation, 
or forming of vapor bubbles in 
liquid flow, led AiResearch engineers 
to the discovery of an important new 
phenomenon ... that flow of bubbles 
in liquids generates a magnetic field. 
This discovery, among other things, 
helps solve critical flow problems in 
missile and industrial fields. The 
AiResearch cavitation detector pic
tured picks up these tell-tale signals 
as the liquid passes through the grid, 
pinpointing the cause of trouble. 

Many such pioneering develop-

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and nu
clear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer, including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

0 Intensified engineering is 
conducted by small groups where 
individual effort and accomplish .. 
:ment is quickly recognized pro
viding opportunity for rapid 
growth and advancement. 

~ An eight-month orientation 
program is offered prior to per
manent assignment to help you 
aid us in determining your place
ment from a variety of analytical 
or development projects. 

e Advanced education is available 
through company financial assist
ance at nearby universities. 

THE CORPORATION ® For full information write to Mr. G. D. Bradley 

9851 S. SEPULVEDA BLVD •• LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES ~t A/RESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 

A/RESEARCH INDUSTRIAL e REX e AERO ENGINEERING e AIR CRUISERS e AIRESEARCH AVIATION SERVICE 
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OCIETY HORT 

ASME 

The American Society of Mechanical Engineers, 
Student Branch at the University of Minnesota, held 
their monthly Ineeting on November 12. Professor 
L. E. Goodman of the Mechanics and Materials De
partment, University of Minnesota, appeared as a 
guest speaker. Dr. Goodman spoke about "Inertial 
Guidance." He explained conical motion and its ap
plication to the gyro design. President Terry Mora
vec conducted the meeting, informing the members 
about contests, scholarships and magazines available 
to them. Stan Johnson was elected ASME's E-Day 
chairman. 

On November 14, members of ASME toured the 
plant of Champion Aircraft Company in Osceola, 
Wisconsin. The aspects of the small scale production 
of airplanes were studied. 

Members of ASME are urged to attend the meet
ings regularly. The meetings feature guest speakers 
who provide valuable and interesting information 
about topics related to mechanical engineering. 

Professor J. J. Ryan is scheduled to speak at the 
December 10 meeting . on the topic of "Automotive 
Safety." 

The membership of ASME is open to any engi
neering student. ASME aims: 

1. To promote the Science of Mechanical Engi-
neering. 

2. To encourage original research. 

3. To foster engineering education. 

4. To share experience. 

Anyone interested in ASME is invited to visit 
Room 15, Mechanical Engineering Building. 

AlEE .. IRE 

The AlEE-IRE executive committee wishes to 
take this opportunity to wish each and every one of 
you a very Merry Christmas and to express hope that 
all of you enjoy a joyous New Year. 
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The student chapter intends to start the new year 
off by sponsoring weekly movies and lectures, since 
they have proved very successful during the fall 
quarter. The quality of speakers and movies we are 
able to obtain depends entirely on the number of 
people attending the meetings, so to improve the 
programs, join the trend; attend each and all of the 
very informative and interesting AIEE-IRE meet
ings. 

Prior to the Winter quarter, we also hope to or
ganize a program, and a publicity committee to make 
it possible for more students to participate actively 
in the organization. This is an excellent opportunity 
for a person to gain experience in working with 
people in group activities, besides providing an excel
lent avenue toward positions in the executive com
mittee. Anyone interested in taking advantage of this 
opportunity please call Norman W. Paurus at SU 8-
8521. 

Start the new year right, join AlEE-IRE. Have a 
nice vacation, drive carefully, and see you next year. 

S.A.M. 

The University of Minnesota student chapter of the 
Society for the Advancement of Management held 
its monthly meeting Wednesday, December 3. The 
main feature of the evening was a talk by Prof. 
George Shapiro, "Communication in Management 
Levels." 

Prof. Shapiro is presently associated with the 
English department here at the University, is coach 
of the varsity debating team, and works with the 
University Speech and Hearing Clinic. Previous ex
perience includes working with the Army on com
munication problems between officers and enlisted 
men, and with Minnesota Mining and Manufactur
ing where he was one of a team working on com
munication problems existing between the different 
levels of management. 

Representatives of the North Dakota chapter 
were in the Twin Cities November 24 and 25. Their 
schedule included lunch with senior chapter, tours 
of various plants in the Twin Cities and a joint tour 
with the local chapter of Minneapolis Honeywell. 
Included in the tour was an exclusive film on mag
netic tape. 

Anyone interested in further information is in
vited to come to the S. A. M. office, Room 15, Mech
anical Engineering. 
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Enrolling umbers? 

WEDO ' WA T A LOT RY ... 

••• but this is "What vve're up against. 

RAMBLINGS BY THE EDITOR 

Hey, man, take five! Flip to page 8, and read. Go 
ahead, it's for your own good. 

Now that you know what the Tech Commission 
is doing for you about the enrolling number lottery, 
many of you might be interested to know that they 
are also digging into the football lottery. The Com
mission has a committee working on an equitable 
method of ticket distribution which they hope to 
present to AUC, if AUC doesn't disband first. Right 
now the committee is toying with the idea of using 
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the student file number as the determining factor to
see who sits where. 

Don't forget the $20 reward for the best E-DAY 
button design. Christmas vacation would be a good 
time to work on it as the deadline is January 30, 1959~ 

I am disappointed that the professional societies 
and frats do not take advantage of Society Shorts 
and Greeks News, to tell prospective members about 
their activities. Congrats are in order to SAM for 
their three consecutive columns. The rest of you 
aren't ashamed of your organizations, are you? 
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Mechani ed Mechanics 

NGINEERS CAN throw away their slide rules 
any day now-automation can solve their tough 
math problems. As an example, suppose that after 

working three or four hours on a certain problem, 
an engineer succeeded in reducing it to an equation 
such as 

x== 
650 X 13 + 8500 

764 \ 

Rather than wasting any more brain power solving 
this the old-fashioned way, let a real brain like the 
million-dollar Univac Scientific Computer finish the 
problem for him. First, the engineer will have to 
learn a little about how the computer operates be
fore trying to finish the problem. 

Computer Operation 

The main sections of the computer are shown in 
-Fig. 1. The input-output section takes information 
from punched tape, cards, or magnetic tape, and 
sends it to the storage section where it is stored until 
the control section calls for it. It will be sent later 
to the Arithmetic section under orders of the Control 
section, and after the proper operations are per
formed, the results will be sent from storage to the 
input-output section where they will be automati
cally typewritten or punched on cards or tape. 

The storage, Arithmetic, and Control sections will 
require a more detailed explanation. Before these 
sections can be discussed, the engineer must under
stand the binary number system which the computer 
uses exclusively in all its computations. 

Numbers in any system can be represented by a 
series of digits with decreasing exponents, as illus
trated below. 
Any number system-An bn ......... A3b3 A2b2 A1b1 A0b0 

The decimal system-An 10n .. A3103 A2102 A1101 A010° 
The binary system-An 2n ............ A323 A222 A121 A02° 

The coefficient "a" may be any number less than 
the base ("b") of the system. A few examples will 
best illustrate these points. 

Example 1, 123 == 1 X 102 + 2 X 101 + 3 X 10° 
(decimal) 100 + 20 + 3 == 123 

(decimal) 
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Example 2, 1111 0 11 
(binary) 

1 X 26 + 1 X 25 + 1 X 24 + 1 X 23 + 0 X 22 + 
1 X 21 + 1 X 2° 
== 64 + 32 + 16 + 8 + 0 + 2 + 1 == 123 (decimal) 

Storage Sedion 

The storage section consists of two magnetic de
vices which will store binary digits, a matrix of mag
netic cores with wires running through them and a 
magnetic drum. Each core will store one digit. If 
current pulses are sent down any two perpendicular 
wires, the current magnetization will be large 
enough to permanently magnetize the core at the 
intersection of the two wires. These pulses will then 
cause a "1" to be stored in that particular core. 
Each core is designated by its x and y coordinates 
and each row has an address. To store a number in 
the computer, you must give the address at which 
you want the number stored along with the number. 
To take a number out of an address, the machine 
would pulse the x and y coordinates of each bit in 
an address. If a core changed state (from "0" to "1") 
a pulse is induced in the third wire indicating that a 
"0" was stored in that core. No pulse would indicate 

Arithmetic Storage 

Control Input- Output 

f 
Fig. 1. Main Sections of a Computer 
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that a "1" was stored. This type of storage has de
structive read-out (each digit must be restored after 
read-out) but it has a very fast access time (12 
m sec). 

The second storage component, the magnetic 
drum, consists of a magnetic oxide-coated cylinder 
with a group of magnetic heads spiraled around the 
periphery. The heads consist of a few turns of wire 
wrapped around a magnetic core. When a current 
pulse is passed through the wire, the magnetic flux 
will magnetize the drum surface beneath. Similarly, 
if the head passes over a magnetized portion of the 
drum, a current pulse will be induced in the winding. 
There are two tracks near the edge. One is a tim
ing track which controls the clock pulses. These 
clock pulses time all the computer operations. The 
second track puts out one pulse per drum revolution 
and the location (address) of all the stored bits 
(binary digits) is determined by the angular posi
tion of the drum with respect to the reference cupse. 
The remaining surface of the drum stores the binary 
digits in groups of 36 each. Each group of digits has 
an address and is called a "word." The advantages 
of magnetic drum storage are non-destructive read
outs and tremendous capacity. Its disadvantage is 
a relatively slow access time (32 m sec). 

Arithmetic Section 
All of the mathematical work is done in the 

Arithmetic section. Its main feature is the accumu
lator which has the property of accumulating the 
:sum and difference of all numbers fed into it. In ad
dition, there are the x and Q registers. The accumu
lator can be built either to subtract or add, but not 
to do both. If the accumulator is additive, then to 
subtract two numbers, the number subtracted is 
complemented. The numbers being acted upon are 
taken from storage and sent to the x register. This 
register has complementation facilities and will com
plement numbers which are to be subtracted from 
the accumulator. From the x register the numbers 
go directly to the accumulator where the sum or 
difference is formed. 

Negative numbers create quite a problem. To dis
tinguish between positive and negative numbers, the 

left-most digit is used as a sign digit. An "0" indi
cates a positive number and a "1" indicates a nega
tive number. A negative number must be comple
mented to determine its actual value. Multiplication 
is done by successive addition and shifting of the 
accumulator. Similarly, division is done by succes
sive subtraction and shifting operations. 

Control Section 
As its name implies, the control section controls 

all the operations of the computer. It operates gat
ing circuits which control the flow of information 
between various sections of the computer. It will 
decipher instructions fed into the machine by the 
operator and automatically carry out sequences of 
operations needed to fulfill these instructions. 

The control section will automatically carry out 
a large number of standard instructions. Preparing 
these instructions for the machine is called program
ming. Before the computer can solve any problem, 
all the instructions and information needed for its 
solution must be given to the computer. 

Programming 
Table 1 shows the form of a typical program. The 

address column lists the storage address of each in
struction. These addresses will usually be consecu
tive and are located in the core storage for faster 
operation. All numbers in the program are octal 
numbers, but for this purpose, they can be consid
ered as decimal numbers. The octal system is used 
in instructions because it is easier for the computer 
to convert these numbers to the binary system. Bi
nary instructions, however, would be too long and 
difficult to write, and decimal instructions would be 
difficult for the machine to convert to binary. 

In the instruction column code numbers are list
ed that tell the control section what to do. The U 
and V addresses tell the control section where to get 
the digits it is to use and where to store them when 
finished (the remarks column will help to explain 
this point). 

Assume that the numbers involved in the prob
lem (in binary form) are stored in the core storage 
at the following addresses: 

(Continued on page 38) 

Table 1. Programming to Solve the Equation 

8500 + 650 X 13 
x= 764 

Address Instruction U-Address V-Address Remarks 

01000 11 01010 20,000 Transmit (contents of) 01010 to the accumulator 

01001 72 01011 01012 Multiply (contents of) 01011 X (contents of) 01012 
and add result to the accumulator 

01002 73 01013 01014 Divide accumulator contents by (contents of) 01013 
and store result at (contents of) 01014 

01003 11 01014 20,000 Transmit (contents of) 01014 to the accumulator 
01004 57 stop 
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CAREER BUILDING 

(Continued from page 15) 

Choosing Growth faders 

Throughout all of one's career building, there is 
the continuous challenge to be able to identify the 
growth and the decay factors. We must remember 
that all things are created with the seeds of its own 
destruction and is therefore important that the engi
neer recognize and cultivate the growth factors and 
suppress and control the decay factors. May I illus
trate a decay factor as hate or fear. Both of those are 
very powerful and are always working towards the 
destruction of careers. Growth factors can be illus
trated by a love for our fellow men or a desire to 
create new and better things. The decay factors come 
easily and work continuously. It requires a special 
effort to prevent them from dominating. The indi
vidual engineer has the ability to choose and can 
direct the relative importance which he gives to the 
growth and decay factors. Each time you must an
swer the question, "Is this action truly constructive 
or destructive, does it build or does it destroy?" 

Work Habits 

Early in life we fonnulate work habits, and a 
successful career depends on good work habits that 
are efficient and constructive. We must continuously 
examine these work habits and correct them or de
velop new habits as needed. 

A successful career cannot be built by a slave of 
habits. We live primarily by repetition so we all have 
habits, but they must be under control. Be the master 
of your habits and make them serve you. Study each 
and every habit of work and play and develop the 
ones you want, which should be the ones that will 
develop you. We tend to justify our actions so we 
tend to justify the habits we have instead of analyz
ing them impartially and dealing with them based 
on their merits. 

Habits can lead to confusion, such as when the 
teacher asked the young student to count as far as 
he could and the student answered, "1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, Jack, Queen, King." 

Trifo.cal Thinking 
Trifocal thinking is not easy but it is necessary 

to success. We must maintain broad interest in order 
to keep ourselves oriented, to judge values and in 
order to be able to do the next job. But as one's 
career is developing there is a continuing need to 
handle details without the loss of perspective. We 
should do this in a controlled manner so that at one 
time we can look broadly and next time we can look 
less broadly and, when it is designed, we can iden
tify and evaluate details. 

Most engineers start out with a good sense of 
details and must develop the broad interests. How
ever, some engineers are experts at generalizing and 
are never able to reduce situations to specifics. Both 
types are handicapped as compared to the engineer 
who can control the breadth of his thinking. 
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To illustrate the importance of details, let's con
sider the following letter which was copied from a 
joke book. 

Thx Idxal Typxwritxr Company 

Gxntlxmxn: 

Wx hxrxby wish to acknowlxdgx rxcxipt of your 
shipmxnt of onx of your xxtra quixt typxwritxrs. 
Howxvxr, upon opxning thx shipmxnt, wx found 
that for thx timx bxing wx shall bx sorxly handi
cappxd. In gxnxral, thx typxwritxr is in pxrfxct 
mxchanical condition xxcept for onx dxtail. Through 
somx xrror of assxmbly thxrx is no lxttxr on thx 
machinx for "X," the fifth lxttxr of thx alphabxt. 

Will you plxasx bx so kind xithxr to sxnd us. 
another machinx or havx this onx sxrvicxd as soon 
as possiblx. 

Sincxrxly, 
Xrix Wxlls 
Prxsidxnt 
Xxcxlsior Xxprxss Co. 

The only trouble with the typewriter was a key 
which indicated "e" but printed "x." The typewriter 
had 46 keys carrying two characters each and ap
proximately 7 additional single operation keys. This. 
gives an error of only one part out of 99 or one per
cent error, but look at the mess that results when a 
letter is written. 

Professional Requirements 

In addition to having an insight and understand
ing of the natural laws and materials which we can 
use to make useful things, we must meet certain 
standards in our social, business and ethical prac
tices. 

History teaches us that to know within ourselves 
is of little importance unless we can communicate 
with others and develop ideas. Therefore, we must 
be effective in oral and written communications. 
Many careers have been limited or enhanced by the 
individual's ability to communicate and understand 
the importance of communication. A successful ca
reer depends on the communicator's ability to speak 
or write in terms of what the receiver knows and is 
thinking. 

Human relations generally becomes of interest to 
the engineer after he has encountered organization 
and business problems. Now this interest and under
standing of human relations should come early be
cause it is a key to the managing of ourselves and 
groups of people. Success in this field depends pri
marily on our understanding and interest in people. 
This enables us to read others and to have them 
know of our interest in their welfare. 

Engineering is a business and a successful career 

(Continued on page 26) 
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I n 
Many young engineers who join Western Electric find 
themselves working not too far from home ... for there 
.are 22 Western Electric manufacturing plants across the 
country. But wherever these engineers are located, they 
-share in exciting assignments that stem from our job as 
:manufacturing and supply unit of the Bell System. 

Since our work is geared to a continual demand for 
·more and better telephone equipment, Western Electric 
·engineers are constantly exploring relatively new techni
'cal fields. Some current examples: electronic switching, 
1miniaturization, microwave radio relay, semiconductors, 
. automation. They also pioneer in working with metals 
.and alloys, raw materials, testing devices, chemical proc
·esses and the like. 

Added to challenging assignments like these in produc-
tion techniques and processes is our nation-wide distribu

·tion job. Here, engineers have key roles in devising 
-systems for the supply and repair of telephone equipment. 
Elsewhere, telephone central office equipment is installed 
in thousands of cities and towns each year using tools, 
test sets and methods devised by Western Electric engi
neers. They also work with our purchasing people in 
buying the things needed by the Bell System. And they 
are responsible for engineering those defense projects 
assigned us by the government because of our specialized 
experience. Example: the U. S. Army's Nike guided 
missile systems. 

II r t 
To help our engineers keep abreast of technical 

advancements, we recently set up three special full-time, 
off-the-job study centers - in New York, Chicago and 
Winston-Salem, N. C. Here Western Electric engineers 
delve into such subjects as computers and semiconductors. 
This kind of training helps to insure professional growth. 

What's the future for the management-minded Western 
Electric engineer? Consider these facts: 55% of the col
lege graduates in our upper levels of management today 
have engineering degrees ... in the next ten years some 
7,000 key positions will have to be filled by newly pro .. 
moted people, engineers included . 

Western Electric technical fields include mechanical, electrical, 
chemical and civil engineering, plus the physical sciences. For more 
information pick up a copy of "Consider a Career at Western Elec
tric" from your Placement Officer. Or write College Relations, 
Room 1111 D, Western Electric Company, 195 Broadway, New York 
7, New York. And be sure to sign up for a Western Electric inter· 
view when the Bell System Interviewing Team visits your campus. 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio; Oklahoma City, Okla., and Teletype Corporation, Chicago 14, 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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CAREER BUILDING 

(Continued from page 24) 

requires that we know the facts of life in our econ
omy and business. This is true because the engineers 
are playing a major part in creating our economy 
through their inventions and product developments. 
This means that we must develop an understanding 
of the nature of business and its responsibility to 
society. The professional engineer must develop this 
understanding through study and experience. 

The economy of our country has an increasing 
technical component. This means that the engineer's 
career is affected by the engineer's understanding of 
cost and cost control. If the engineer is in private 
business or if he is employed by others, this under
standing of cost control is universally important. 

The necessity for profits in the engineer's opera
tion must be understood and properly used in order 
to have the individual be of maximum value to his 
business. 

The competitive nature of engineering reflects 
itself through sales and design. In design, we are 
·competing with other engineers and our career and 
our companies success depends on this technical 
competition. 

The success of the designer's work represents one 
of the first stages in winning or losing business. Of 
·course, the manufacturing operations and sales oper
ations must be properly conducted, but without com
petitive designs, the manufacturing and sales are 
of no avail. 

A technical man may be dangerous without integ
rity. Ethics and professional conduct in general is a 
must to a successful career. It gives the engineer a 
needed degree of reliability and ties the profession 
to common standards. 

Associating with the Right People 

Out of all this comes a professional philosophy, a 
personal philosophy which gives us purpose, courage 
and faith. This philosophy is materially affected by 
the people we associate with, so the choosing of our 
technical societies, our welfare societies and our 
friends, plays an important part in building an engi
neer's career. Whether we realize it or not, other 
people's habits and thoughts are continuously rub
bing off on us. 

The means to a successful career is so complicated 
and full of chances of failure that it is always good 
to keep as close as possible to those who are doing 
important things. The exchange of ideas and the 
feeling of belonging are all important. 

Summary 

We can only establish firmly the general guides 
for building a successful career. The details are al-
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ways different £rom time to time and person to 
person. The general requirements presented this eve
ning are that we be capable and apply ourselves in 
Interest, Know ledge, Experience, and Philosophy. 

He who searches for the secrets to a successful 
career would do well to include these thoughts in 
his prayers: 

May I do my best and every try to learn how to 
do better. 

May I never be the slave of interest or pride. 

May I be the slave to nothing but duty and a 
friend to nothing but merit. 

May my imagination never run away with my 
judgment but keep me alert to my errors. 

May I never flatter my superiors or insult my 
inferiors. 

May I always distinguish the flowers from the 
weeds. 

And live all the days of my life. 

About the Author: Mr. L. A. Griffith is the Chief 
Engineer of the Semi-Conductor Division of Minne
apolis Honeywell, Main Plant. He is a past member 
of the State Board of Registration for Engineers. 

tarting Salaries 
The Engineers and Scientists of America 
have conducted a study of the trends in 
starting salaries of new graduate engineers. 
From the data available we have prepared 
recon1mended minimum starting salaries 
for various levels of experience and class 
standing. 

Copies of this recommended mtn1mum 
standard have been sent to your Dean of 
Engineering, Engineering Library, Place
ment Director, and Chairmen of the Stu
dent Chapters of the various Technical 
Societies. 

We would be happy to send you a com
plimentary copy. 

Engineers and Scientists of America 
Munsey Building 

Washington 4, D. C .. 
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Architect and Consulting Engineer: GANTEAUME & McMULLEN, BOSTON • General Contractor: TURNER CONSTRUCTION COMPANY, BOSTON 
Heating and Air Conditioning Contractor: THE MERRILL COMPANY, INC., BOSTON • Plumbing Contractor: M. AHERN. CO .• BOSTON 

Ne t n I t Building 
relies on JENKI S VALVES 

When the Boston Globe moved into this modern news .. 
paper plant, it made news. A showplace for passersby with 
its battery of 3 7 presses turning out the news in a "picture 
window" two stories high, the new $12,000,000 home of 
the 86-year-old Globe is a model of efficient operation. 

Efficiency is seen throughout the building plan. For 
example, practically all mechanical departments are on 
the first floor. The stress on efficient, trouble-free opera
tion is equally evident in the equipment specifications 
which provided for utmost dependability in everything 
mechanical. To assure complete dependability in the con
trol of water, air, gas, heating and air conditioning lines, 
Jenkins Valves were chosen. 

Because of such confidence, "JENKINS" has been the 
trusted valve specification of three generations of building 
men. Yet the valves that have this well-earned confidence 
cost you no more . ... Jenkins Bros., 100 Park Avenue~ 
New York 17. 

Sold Through Leading Distributors Everywhere 
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These valves on the cooling system for press plates are 
among 1,402 Jenkins Valves serving the 15-acre Globe 
building. 
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By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear· 
powered cargo vessel. 
These are but a few of the projects -not in the plan
ning stage, but in the actual design and manufacturing 
phases -upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

'11954 

CONSOLIDATED STATEMENT Of INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-IUNIFIUED ORDER$ 

$129,464 $213,456 $427,288 
(backlog) 

SOLVENT EXTRACTION 
(Continued from page 13) 

extraction solvents would be helpful. These solvents 
can be classified as acidic, neutral, or basic. Typical 
examples are: 

Basic solvents are primary, secondary and ter
tiary alkylamines, branched and straight chains. 

These compounds are selective as to which metals 
they will tie up, and in some instances combining a 
basic with acidic compound gives a total effect great
er than the sum of the two individually. This is not 
a complete tabulation, but it is easily seen that a 
great variety exists with tremendous potential for 
extraction processes. 

Pulse Column Extractions 
A new type of liquid extractor depends on pulse 

flow for operations and is proving quite successful. 
The diagram for such an extractor is shown in Fig. 5. 

Each phase is continuous for part of the cycle, 
and each is discontinuous for part of the cycle. Each 
phase is broken in to streams or droplets between 
sieve plates and coalesces into a continuous phase 
between sieve plates. 

Pulse columns require an understanding of basic 
principles of fluid dynamics as well as the chemistry 
of solvent extraction. 

The average engineer speaks of pressure as 
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B&W engineers discuss developments 
in the Universal Pressure Boiler. 

Ask your placement officer for a copy of uopportunities 
with Babcock & Wilcox" when you arrange your inter· 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East42ndStreet,NewYork 17,N. Y. 

N-220' 
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Pulse Column Exlrbcl;on 

though it existed in only one form and does not dif
ferentiate between static pressure and velocity pres
sure. Static pressure is equal in all directions where
as velocity pressure has no component at right an
gles to the direction of the flow. An engineer can 
take advantage of this unidirectional characteristic 
of velocity pressure in the design of a pulse column. 
It is designed so that the droplets of the discontinu-

(Continued on page 30) 
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® An artist's conception of the launching of the missile, its guided flight, its track on a radarscope in its final stage. 

I I f r the I IL 
Another new design frontier for copper 

"The increasing amount of equip
ment carried on military aircraft 
. . . has made it necessary for the 
design engineer to cram more equip
ment into less space." 
"To achieve maximum usefulness 
from miniaturization, all elements 
of the system must be reduced to the 
same order of size. New design tech
niques, components and production 
methods have been developed to aid 
the designer in reaching this goal." 

-Electronics Magazine 

Many of these new design tech
niques. are taking advantage of the 
properties of a very old material -
copper. One of copper's big jobs is 
conducting electricity in control cir
cuits. Of course, copper is the best 
commercial conductor, but when 
miniaturization takes over, many 
other properties of copper also be· 
come important. 

Printed circuit of copper bonded to 
epoxy glass base, and sheet of the ad
hesive-backed copper used in its manu
facture by Rubber & Asbestos Corp. 
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In the printed circuits 
that are the very basis of 
most subminiature de
signs, the conductors may 
start out as a sheet of 
copper foil. This foil often 
has to be very thin- yet 
free of flaws that might 
cause circuit discontinui
ties. Here, copper's ductil
ity is vi tal. 

Good joining properties 
are also important. Some 
of the tiny connections are 
resistance welded. (Cop
per can withstand the 
temperatures.) Others are 
soldered. (Easily done 
with copper and with very 
little solder metal.) 

Complex control cir
cuits can now be wired 
with flexible Tape Cable. 
This tape may contain as 
many as 50 copper con
ductors, side by side -
and weigh only 2% 
pounds per 100-ft. roll. 

Wiring harness of Tape Cable provides flexi
ble, fiat 50-conductor interconnection system. 

The standard size of each of the 
rectangular conductors in the tape 
is 0.0015 in. by 0.03 in. 

Obviously, with such small cross 
sections, no deterioration of the con
ductor is permissible. Yet tempera
tures, particularly in missile appli
cations, are high. The answer is 
found in copper which is free of 
oxygen-eliminating oxidation, scale 
formation and conductivity losses. 

In other high temperature appli
cations, copper's high thermal con
ductivity can be used to protect more 
delicate parts from excessive heat. 
For this reason it is useful in missile 

nose cones. And, of course, copper's 
excellent corrosion resistance is 
often valuable in exposed parts and 
in tubing. 

The field of missiles and rocketry 
is but another example of a design 
frontier where the versatility of cop
per and the copper alloys helps make 
progress possible. 

If you'd like to know more about 
these metals and their design possi
bilities, send for "A Guide to Copper 
and its Alloys." Write The Copper & 
Brass Research Association, 420 
Lexington Avenue, New York 17, 
New York. 
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Never before has the demand been greater for engineers with a solid background in the 
fundamentals of Asphalt technology and construction. 

Already Asphalt pavement covers 85% of the total existing paved roads and streets in America. 
Today, it plays a vital role in our $100 billion, 15-year road program that includes 41,000 miles 
of Interstate Highways. 

Your contribution- and reward- in this vast road-building project will depend, in a large 
measure, on how much you know about Asphalt. 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

Gentlemen: 

Please send me your free student kit on Asphalt Technology. 

NAME-------------------CLASS------

COLLEGE OR UNIVERSITY--------

~ ADDRESS----------------------

CITY-------------STATE---------

SOL VENT EXTRACTION 
(Continued from page 28) 

ous phase are given a relatively high kinetic energy 
and consequently, velocity pressure in the desired 
direction. This design permits rapid droplet flow 
even though a small density difference exists be
tween the phases. 

This is analogous to the following: If you place a 
small cork on the surface of water in a beaker it 
will not move down through the water to the bot
tom of the beaker since the water is denser than the 
cork. If the cork were shot downward out of a gun, 
however, it could be made to move rapidly down 
through the water in spite of the negative density 
difference. 

The maximum operating rate possible in most 
liquid extractors is mainly determined by the drop
let size of the discontinuous phase and the density 
difference between the continuous and discontinuous 
phase. The pulse extractor is not limited by these 
factors and in addition has other advantages. 

Consider again Fig. 5. In the diagram P, P2 and P3 
are pumps; B, H, J, M, and L are electric valves; A, 
K, and E are bypass valves; C and G are perforated 
or sieve plates, whileD is a screen. 

The lower density organic solvent is F, and the 
higher density aqueous feed containing the products 
to be extracted is F2. The tower is pumped full of 
solvent by starting pump P, and opening valves B 
and H. When the tower is full of solvent, pump P2 is 
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f E E I Special Student Kit on 
Asphalt Technology 
Literature included covers the complete Asphalt 
story: origin, uses, how it is specified for paving. 
And much, much more. For your free kit, fill out 
the coupon and mail today. 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

started and valves J and L are opened to introduce a 
quantity of F2 into the top of the tower. This im
poses a pause of no flow. During this pause F2 will 
settle on top of plate G. After this pause, another 
burst of F 2 is introduced; this will displace a quan
tity of the first volume of F2, that had coalesced on 
Plate G, through the perforations in a downward 
stream of rapidly moving droplets. 

These will stride screen D which aids in their 
coalescing on top of sieve plate C. This process is 
repeated until two phases exist in every stage. Then 
valves B and H are opened and a volume of F 1 is 
rapidly introduced. This displaces the less dense 
phase rapidly upward through each of the sieve 
plates the same as the heavier F2 had proceeded 
downward. The cycle is then repeated. 

Stream F 3, which is a complexing agent, may be 
introduced at any desired location, and is used to 
modify the solubility power of the solvent phase for 
the various constituents. 

In this tower each phase is a continuous phase for 
part of the cycle and- discontinuous for part of the 
cycle. Each phase is broken into streams of droplets 
and their rate of flow is controlled by the speed of 
introduction and the value of the impact pressure 
of the entering phase. Thus all the major variables 
are under control. 

On a 3-in. diameter scale, these pulsed sieve
plate columns have been successfully used in the 

(Continued on page 32) 
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llis-Chalmers trainin course has 

Aeronautical engineer Robert 
Claude, Parks College of Aero Tech
nology, BS Aero Eng. '50, engineers 
compressors for wind tunnels. 

Application engineering on large 
power transformers is handled by 
Michael Waterman, Case Institute of 
Technology, BSEE, '47. 

Sale of large centrifugal pumps to 
a wide range of industries is direc
ted by Howard Godfrey, Oregon 
State College, ME '48. 

Fielcll sales of America's widest range 
of industrial equipment is choice of 
Michael A. Mooney, University Cof• 
lege, Dublin, BSE '53. 

proved excellent sprin board to 

Sales ancll promotion man Irving 
Fisk, Clarkson College, EE '52,. works 
with large power circuit breaking 
equipment. 

Sales manager of large steam tur
bine generator units is int_eresting 
specialty of John M. Crawford, 
Clemson College, BME '49. 

Sales engineering of high voltage 
electrical control is specialty of Ernest 
Horne, graduate of Alabama Poly
technic Institute, EE '49. 

Nudear engineer Raymond W. 
Klecker, University of Southern Cali· 
fornia, EE '49, is supervisor of de· 
sign of nuclear reactors. 

interestin and varied careers 
Y OU get off to the right start in your career 

at Allis-Chalmers-even though, at gradu
ation time, you may not know exactly what 
you want to do. 

Because of the diversity of products, a wide 
selection of training locations is possible. Fi
nally, the course itself is designed to provide 
up to two years of theoretical and practical 
training ... help in finding the type of work 
and field to which you are best suited. 

The course. incirh.;:a}:o."- 1 

1904, and most of the A-C management team 
are graduates of it. 

Your choice includes research, design, manu
facturing, application and sales of hundreds of 
products in practically every industry . . . a 
wide range of fields from nucleonics to elec
tronics to stress analysis. 

Learn more about Allis-Chalmers. Contact 
the A-C district Pr in your area or write 
Allis-Chalmers, ate Training Section, 

1-
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BLUE PRINTING CO. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

Gold lettering - Stamping 
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WE BIND 

Medical 
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SOL VENT EXTRACTION 
(Continued from page 30) 

sJlvent extraction of uranyl ni
trate with tributyl phosphate un
der a wide variety of process con
ditions. As the column diamete:;: 
increases, however, the counte:t
currently flowing liquid phases 
tend to channel rather than to dis
tribute evenly. This tendency r2-
sults in a loss of product or an in
creased tower height. The severity 
of these effects varies with the 
properties of the liquid-liquid sys
tem and with the column design. 
The impairment of column per
formance with scale-up is particu
larly serious for those liquid-liquid 
systems in which only a small ex
cess extraction flow is available. 

These adverse channeling effects 
have been partially overcome by 
the development of a louver plate 
redistributor. The redistributor 
consists of a solid horizontal plate 
fitting snugly into the column and 
provided with louvers designed to 
swirl the column contents as they 
are pulsed. Such redistribu tors 
have reduced the uranium content 
of a waste raffinate stream from a 
2-ft.-diameter pulse column to 
lj600 of its previous value. 

As you may realize, pulse col
umns are new, but they are being 
improved upon and applied to the 
separation of products for the 
atomic energy industry. They have 
many potentialities. 

Perhaps you now realize why 
solvent extraction is imDortant tJ 
you. It is easily seen that atomic 
energy cannot exist at our modern 
level without it, but the few exan1-
ples listed here give only a sam
pling of their usefulness to the field. 

Neither side will ever win the battle 
of the sexes-mainly because there's 
too much fraternizing with the enemy. 

Drunk (to bartender): "Hey, gimme 
a horse's neck." 

Second drunk: 11 1'11 have a horses 
tail. There's no use killing two horses.11 

from 
eep space to 

Ocean fl or 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ..• 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-11 



spa I r a f t : a weapons field wide open 

Here, your "feel" for space will come quickly. Vought's 
core of seasoned space specialists is introducing the 
new medium to a widening circle of colleagues. The . 
goal is space indoctrination for all engineers - a space 
capability comparable to Vought's current stature in 
missiles and aircraft. 

With experience, the young engineer will join 
Vought projects under way this minute: space research 
vehicles; cockpits and crew quarters for space; devices 
for escape from orbit; nuclear and ionic propulsion. 

to young engineers at Vought 

In astronautics, as in Crusader III fighter and 
Regulus II missile development, the Vought engineer's 
view will be broad. He will conceive, develop, design 
and test complete products. This is an advantage found 
only in a company that holds both weapon system 
management and detail design responsibility. 

INCORPORATED· DALLAS, TEXAS 

Chance Vought's Regulus II. Nuclear-armed, long-range missile. First supersonic missile ever successfully launched from a submarine. 
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To achieve umbrella-like radar protection, Hughes engineers 
have developed systems which position radar beams in space 
by electronic, rather than mechanical means. These unique 
three-dimensional radar systems are digitally programmed 

to instantaneously detect high speed enemy aircraft, even at 
low altitude. 

Another Hughes system using radar information is the 
Hughes Electronic Armament System. This system pilots 

high-speed jet interceptors from take-off to touch down ..• 
and through all stages of the intercept. Both radar and infra
red guidance systems direct today' s most sophisticated air
to-air guided missile-the Hughes Falcon. 

Research on the Maser (Microwave Amplification by Simulated 
Emission of Radiation) is directed towards applications of a 
portable, airborne Maser for missiles and aircraft. 

Members of our staff will conduct 

CAMPUS INTERVIEWS 
on January 13. For interview 

appointment or informational literature consult 
your College Placement Director. 

@ 1958. HUGHES AIRCRAFT COMPANY 

DECEMBER, 1958 

Advanced new projects are under way in all areas o£ 

Hughes. Presently under study are Space Vehicles, Ballistic 
Missiles, Nuclear Electronics, Advanced Airborne Systems,. 
AICBM, and Subsurface Electronics ... just to name 
a few. Hughes Products, the commercial activity ofHughes, 
has developed an electronic control system which automates 

a complete and integrated line of machine tools. Also under 
way at Hughes Products is the development of revolution
ary new semiconductor devices. 

The highly advanced and diversified nature of Hughes 
projects-in the air, on the ground, and for industry-pro
vides an ideal environment for the graduating or experi
enced engineer. 

A laboratory for learning, Field Engineering at Hughes provides 
over-all systems experience in both guided missiles and advanced 
airborne electronics systems. 

the West's leader in advanced electronics 

,----------------------------~ 
I I 
I I 
I I 

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

Culver City, El Segundo, 
Fullerton and Los Angeles, California 
Tucson, Arizona 
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ILAB ANALYST (top) operates 
a carbon determinator for 
checking carbon content of 
bearing steel. Bottom , tech
nician tests ball life with ball 

CONTROLLED ATMOSPHERE FURNACE used for determining heat 
treating specifications in Fafnir's metallurgical laboratory. 

fatigue testing machine. From Fafnir Research today, 
the bearings y:ou need tomorrow! 
Ball bearing requirements in many areas of 
industry are growing fantastically complex. 
Materials and lubricants used in bearings 
today are inadequate for certain foreseeable 
needs. To help find answers to such vital 
problems, engineers at The Fafnir Bearing 
Company are provided with the most up
to-date facilities for ball bearing research 
and development, including a completely 
modernized metallurgical laboratory, and 
highly refined devices for testing bearings, 
bearing materials, components, and lubri
-cants. From such resources, and unceasing 

experiment, new and better Fafnir ball 
bearings are "born". That is why - when 
future progress reaches "turning points" -
chances are Fafnir will have a bearing on it! 
The Fafnir Bearing Co., New Britain, Conn. 

Write for booklet, "Fafnir Formula For Solving 
Bearing Problems" containing description of Fafnir 
engineering, research and development facilities. 

I 
BALL BEAIUNGS 
MOST COMPLETE LINE 11\1 AMERICA 

ENGINEER'S DAY 

OPERATING STATEMENT 

October 1, 1957- September 30, 1958 

?? .. .. 

There are only two kinds of park
ing left on campus ... illegal and 
no! 

Relative humidity is best demon
strated when you hold your baby in 
your lap. 

Thermometers- Something else 
graduated with degrees without hav
ing brains. 

There's a new gadget that keeps 
the inside of our car quiet. It fits 
tightly over her mouth. 

The little child was sitting demure
ly on the couch, watching her mother 
smoking a cigarette. Her little nose 
was wrinkled and in her pale blue 
eyes was an expression of disillusion
ment. Finally, unable to stand it any 
longer, she burst in her quavering fal
setto: 

"Mother, when the hell are you 
going to learn to inhale?" 

Professor: "A fool can ask more 
questions than a wise man can an
swer." 

Student: "No wonder so many stu
dents fail your exams." 

INCOME: Committee Picnic ........................................... . 45.00 
307.59 

69.00 
151.00 

Loan .................................................................... $ 200.00 
Directory Contributions ................................ 90.00 
Black Book Dance .......................................... 690.75 
Redeposit of Change Fund .......................... .. 
Open House Contributions .......................... .. 
Buttons ............................................................. . 
Brawl ................................................................. . 
Hats 

125.00 
105.00 
811.02 
897.00 
21.25 

Black Book Dance ........................................ .. 
Parade ............................................................... . 
Aquatennial ..................................................... . 
Petty Cash ...................................................... .. 
1957 E-Day ....................................................... . 
Buttons and Hats ........................................... . 
Loan ................................................................... . 
Tech. Commission ......................................... . 
Foresters ........................................................... . 

15.00 
243.22 
297.95 
200.00 
214.75 

Total Income $2940.02 Financial Service 
17.52 
58.84 

EXPENSE: 

36 

Office .................................................................. $ 87.60 
Administrative ............................................... . 
Brawl ................................................................ .. 
Knighting ........................................................ .. 
Publicity .......................................................... .. 
Open House ..................................................... . 
Picnic ................................................................ .. 
Tournaments ................................................... . 

121.82 
378.55 

18.45 
184.16 

35.04 
135.95 

3.55 

Total Expense $2584.99 

Total Income .......................................................... $2940.02 

Total Expense .. . .. .. . . ..... .. .. .. ..... ........... ........... ......... 2584.99 

Gain (or Loss) ...................................................... $ 355.03 

Balance 10/1/57 .................................................... 6.33 

Balance 9 j30 j58 .................................................... $ 361.36 
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Engineering leadership-a bench mark at leo a 
In exciting new architectural developments ... in the automotive in-
dustry's drive for the all-aluminum engine ... in super conductors to 
meet the nation's insatiable power demands, you'll find Aluminum 
Company of America in the forefront of technological advances. 
Alcoa produces and sells nearly one-half of the nation's aluminum 
... conducts about three-quarters of all basic research on aluminum 
applications ... maintains the world's largest and most completely 
equipped light metals research center at New Kensington, Pennsyl
vania. 

To maintain this type of leadership, we need outstanding men, 
men with top backgrounds in both academics and extra-curricular 
activities. Men who are trained in the nation's top schools ... who 
understand and glory in the challenge of engineering ... who know 
that therein lies the basis of a better tomorrow. Today, aluminum 
serves virtually every area of our industrial, commercial and day-to
day lives. Yet its uses have only just begun to be exploited. Your 
challenge as an engineer lies in finding new applications, in bringing 
aluminum to its full potential as a servant of mankind. 

Whatever your specialty-metallurgical, mechanical, electrical, 
industrial, or any other type of engineering-whatever your interest 
-engineering, production, research, development or sales-there's 
a clear-cut future for you at Alcoa. Write us today-just fill out the 
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coupon-for your copy of A Career For You With Alcoa. Or 
contact your campus placement director. 

Your Guide to the Best in Aluminum Value 

"ALCOA THEATRE" 
Exciting Adventure, Alternate Monday Evenings 

Please send a copy of A Career For You With Alcoa. 

Aluminum Company of America 
1825 Alcoa Building 
Pittsburgh 19, Pennsylvania 
NAME ____________________________ __ 

STREET ADDRESS _________ ~-----------

CITY AND STATE ______________________ _ 

COLLEGE_ ______ DEGREE _____ _ 

DATE OF GRADUATION 
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MECHANIZED MECHANICS 
(Continued from page 23) 

Address 

01010 
10011 
01012 
01013 

Number stored 
(decimal) 

8500 
650 

13 
764 

Following the sequence in Table 1, the computer 
takes its first instruction from address 01000 and as 
soon as it is completed goes on to the next instruc
tion (address 01001). This action continues until the 
computer reaches an instruction which says "stop." 
The first instruction tells the computer to take the 
contents of address 101010 (8500 stored there) and 
place it in address 20,000 (the accumulator). The 
next instruction tells the machine to multiply the 
number at address 01011 (650) by the number at ad
dress 01012 (13) and add it to the accumulator 
(which already contains the number 8500). Instruc
tion number three then tells the machine to divide 
the contents of the accumulator (650 X 13 + 8500) 
by the contents of 01013 (764) and store the results 
at address 01014. The last instruction causes the 
machine to stop. 

Now that the problem is solved, the engineer 
evaluates what he has gained by mechanizing his 
mathematics. The computer solved his problem in a 
very small fraction of a second (less than 100' m 
sec), but it took about 10 sec. to feed the program into 

the computer and worse yet, 10 min. to 15 min. to 
write the program and have it punched on tape. Of 
course this simple problem was for illustration pur
poses only. A computer is too difficult to program and 
too expensive to rent or buy for problems that can 
be solved by slide rules or desk calculators. 

The probems that are best solved by a computer 
are those which require a great many repetitious 
operations. A problem which must be solved by trial 
and error methods where there could be a million 
or more possible combinations would be nearly im
possible to solve by hand. A computer, however, 
could try all the possible combinations and pick the 
exact, or closest, solution in a matter of minutes, as 
when the solution of a 36th order differential equa
tion is resolved into 36 single order simultaneous 
differential equations. 

Another application of computers is in the solu
tion of "real time" problems such as missile control 
where speed in getting answers is essential. A week
ly payroll for 3000 workers can he done in 20 min. by 
feeding hours, rates, deductions, etc., into a com
puter. These computers also have a bright future in 
the data processing field, where they have been used 
quite accurately in predicting the results of two na
tional elections when the past voting records of local 
areas had been fed into the computer. The computer 
has even been used to predict weather; when past 
weather data and trends had been fed into it, it 
proved to be 80 per cent correct. 

BY SPECIAL ARRANGEMENT 
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, CURRENT 1958 40th Edition of 

K of PHYSICS and CHE ISTRY 

is available at at 

Engineers, Nicholson, Mayo, Coffey 

and Coffman Union Bookstores 

The 39th editon at $5.50 

E I EERS B ST RE 
Main Engineering Building 
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A SHORT STORY 

It has been a long haul. One has to lie carefully 
on the slippery, undulating deck and pull himself 
forward whenever the sea presents the chance. The 
wind blows, always the wrong way, casting a briny 
mist against the unprotected skin and stinging one's 
eyes. But this n1uch is done and there is comfort in 
success, even if it is only half complete. 

I am very much alone here and, I realize, quite 
vulnerable to any quirk of fate. My panic is matched 
against the hope of exhilaration that I experience 
before each such run. 

To stand behind the balance of my board with 
a full comber supplying a moving hill down which 
to slide. To look at the nearing shore and feel the 
wind in my hair. To flash first left then right at the 
fancy of my balance and hurl an uninhibited note 
into the following roar. This is my moment to live 
on earth, this is my little joke upon the commonness 
of life. 

There is one more thing which I must do before 
I begin my run. I must pick my wave, the seventh 
wave. \Vhich one is the seventh wave? Perhaps the 
next one, or the one after that. 

Wait awhile in the bounce of the sea and count 
them as they pass. It is easy to observe and so hard 
to decide; each one looks larger than the last and yet 
so ordinary as it approaches. 

Each obeys the laws exactly and gains its comb 
at the expense of its speed, then dashes itself against 
the island sand like an old snake, too tired to strike 
but once and too proud to miss his calling. 

Under each wave there are a hundred thousand 
fish, as many crustaceans, soft-bodied things, and 
moving slimes and worms. They live off each other 
quite unaware that I am here. They live their lives 
in earnest because one false turn could mean their 
lives. The one disguised against the backdrop to be 
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by WILliAM SUMMERS 

concealed against the other and all of them semi
invisible to me. Don't look down for there is the un
certainty in those pressured depths which only an 
eternal pattern could produce. 

Look to the sky and see the keen-eyed, high
circling gulls. They wait for a morsel to be tossed up 
from out of the deep. See also the clumsy pelican, 
the one who falls out of the sky like an injured leaf 
and plummets headlong into the water to fill his 
silly scoop. 

Then there is I. Not serious about the declining 
sun nor well able to make my way in any direction 
on my own. I am the artificial thing here. I contribute 
nothing to the place and yet I take nothing from it, 
I merely occupy space. The prisoner of a rolling, two
dimensional space, like a chessman I can move only 
on certain squares. 

There is a place for me here only so long as I 
maintain my presence. I have slipped past the un
fenced boundary of my allotted land into the peace
ful realm of another kind of place. If I were to re
main, out of some foolish stubbornness, I would 
perish and be lost to my own kind. Not to the world, 
for there are, in the sea, agents whose sole responsi
bility is to keep the salty world always the same; 
any foreign object is disposed of in the most direct 
manner. With this same kind of inertia however, I 
will preserve myself thinking the ignorance that my 
mind lets itself reason. 

Look again and choose your wave, it may not be 
the seventh after the seventh after the seventh since 
time began, but it is a wave, your wave. Make the 
best of it and use it humbly. Don't insult your wave 
if it pulls the board from beneath your feet, it is you 
who must be the patient student in this unhabituated 
region. Hold up your head and face your world as it 
rushes to embrace you in its smothering manner. 
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Industry's demand for capable graduates in the fields of science and 
engineering is still exceeding the supply produced by American colleges 
and universities. As a result, the most promising members of this year's 
doss may well wind up with a number of openings to consider. 

In such circumstances, who would blame a bright young man for at 
least letting the phrase "eeny, meeny, miny, mo" slip through his mind! 

Of course, there is one inescapable conclusion to be considered: open
ings are one thing, genuine opportunities quite another. Thoughtful 
examination of such factors as potential growth, challenge, advance
ment policy, facilities, degree of self-direction, permanence, and 
benefits often indicates that real opportunity does not yet grow 
on trees. 

Moreover, the great majority of personal success stories are 
still being written by those who win positions with the 

most successful companies. 

I 

For factual and detailed information about careers 
with the world's pioneer helicopter manufac

turer, please write to Mr. Richard L Auten, 
Personnel Department. 

I 

One of the Divisions of United Aircraft Corporation 

----------------------
Bridgeport .. Stratford, Connecth::ut 
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PHOTOGRAPHY AT WORK 
No. 33 in a Kodak Series 

The Army's first operational rotor-tip 
propelled jet helicopter-built by Hiller. 

The camera has caught the fuel spray 
pattern within the rear end of the ram
jet engine even though passing by at 
about 450 miles per hour. 

Project: 
Inspect rotor tip jets for a whirlybird 
Hiller Helicopters wanted facts on the fuel spray pattern of a ram-jet engine 
whirling at speeds up to 700 feet per second. Photography got the job. 

W HEN HILLER HELICOPTERS of Palo Alto, Cal. 
-a pioneer in vertical take-off aircraft

developed a rotor-tip ram-jet engine, they knew 
the fuel spray would be subject to high air velocity 
and centrifugal force up to 1200 G's. Would the 
fuel spray be deflected outward and cause the . 
jet to lose thrust? They wanted to know. So they 
set up the camera with its fast eye to catch what 
otherwise couldn't be seen. And they learned the 
right angle of air intake and nozzle to obtain the 
greatest power. 

Using photography in research is an old story 
with Hiller-just as familiar as using it for 
improving public relations. It's an example of 
the way photography plays many important roles 
in modern-day industry. 

In whatever work you do you will find that 

photography will play a part in improving prod
ucts, aiding quality control and increasing sales. 

This is all the human eye could have seen of the 
whirling ram-jet engine as camera takes its picture. 

eoeeoeoeoooeoooooeoeoeoooeeoeooeoooeoeooeeoeeeoeeeooeooo 

CAREERS WITH KODAK 

With photography and photographic processes 
becoming increasingly important in the business 
and industry of tomorrow, there are new and 
challenging opportunities at Kodak in research, 
engineering, electronics, design and production. 

If you are looking for such an interesting oppor
tunity, write for information about careers with 
Kodak. Address: Business and Technical 
Personnel Dept., 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 iob 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 youll' 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 will it be before 
I'll be handling responsible work? 

E 
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One of a series* 
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Interview with General Electric's 

W. Scott Hill 

Manager- Engineering Recruiting 
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en 

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 fact 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 are high scholastic:: 
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 

ER L ELECT 
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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 affect 
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: e Advancement in large 
Companies e Salary e Personal 
Development. 

IC 





ant to see a pinhead-

47 feet wide? 
The head of a pin would appear about 47 feet wide if 
examined under this instrument. It's an electron probe 

microanalyzer-the first to be used industrially in this 

country. U. S. Steel research teams use it to get a better 

look at the microstructure of new types of steel. In this 

way, they gather more information about the factors 

affecting steel quality and performance. 

Research like this is typical of U. S. Steel's leadership 

in the production of better steels for the wonder products 
of tomorrow. 

USS is a registered trademark 

United States Steel 
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amuel immerman joined 
-now developing missile 

estinghouse in 1955 
uidance system 

At 27, Samuel E. Zimmerman, a 1955 BSEE graduate 
of the University of North Dakota, is already well on 
his way in an exciting career in defense electronics. 
Now at work in the Electronics Division in Baltimore 
on the ground guidance and control system for the 
advanced BOMARC missile, he's principally concerned 
with the development of special purpose computers 
and helped to design the error detection and logic sys
tems for a new transistorized computer-tracker. 

Most important, Samuel Zimmerman is doing exactly 
what he wants to be doing. Since completion of the West
inghouse Student Training Course, he has submitted 
four patent disclosures, one of which resulted in a 
cash award; and he's now preparing two more. In addi
tion, he has completed a year of graduate work on wave 
theory and analog computers toward a Master of 
Science degree at the University of Maryland under 
the Westinghouse Graduate Study Program. 

Samuel Zimmerman is one of many talented young 
engineers who are finding rewarding careers with 

Westinghouse. You can, too, if you've got ambition 
and you're a.,. man of exceptional ability. Our broad 
product line and decentralized operations provide a 
diversity of challenging opportunities for talented 
engineers. Guided missile controls, atomic power, auto
mation, radar, semiconductors, and large power equip
ment are only a few of the fascinating career fields to 
be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, West
inghouse Educational Center, Ardmore & Brinton 
Roads, Pittsburgh 21, Pennsylvania. 

YOU CAN BE SURE ..... SF ITS -
ous 

WATCH "WESTINGHOUSE LUCILLE BALL- DESI ARNAZ SHOWS" 
CBS TV MONDAYS 

MINNESOTA TECHNOLOG 



Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Director, Lockheed Missile Systems Division, 
Sunnyvale , California. 

~MISSILE SYSTEMS DIVISION 

SUNNYVAlE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA 

CAPE CANAVERAL, FlORIDA " AlAMOGORDO, NEW MEXICO 
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SANDlA LABORATORY RECRUITS WITH THE BELL SYSTEM TEAM 

Here in the West, where sweeping plains and towering 
mountains once challenged the conquistadores of New Spain, 
Sandia Laboratory now explores new frontiers of science 
and engineering-seeking the answers to vital questions in 
many areas of knowledge. 

Sandia Corporation was established in 1949 to perform 
research and development in the ordnance phases of nuclear 
weapons for the Atomic Energy Commission. This is still 
our main task, but in doing it we have learned much in the 
way of theory and advanced technique that has application 
outside the field of weaponry. For example, Sandia Corpora• 
tion, working in support of the AEC's nuclear physics labo
ratories, is currently studying problems concerned with the 
non-military uses of nuclear energy and with techniques 
involved in the control of thermonuclear reactions. 

We employ over 7,500 people, of whom 1,800 are engi
neers and scientists, at our laboratories in Albuquerque, New. 
Mexico, and Livermore, California. These laboratories are 
modern in design and equipment, with permanent facilities 
valued at $65,000,000. Equipment available, or in the process 
of installation, includes an electron and positive ion Van de 
Graff accelerator, a 5-megawatt tank-type heterogeneous 
nuclear reactor, a wind tunnel operating in subsonic through 
hypersonic ranges, digital and analogue computers, and vari
ous devices developed for specialized uses- as well as 
general laboratory equipment. Extensive test facilities are 
available to the research and development engineer for prov8 

ing design theories and concepts. 
If you are a graduating engineer, mathematician, or phys

icist, Sandia offers exceptional opportunities in the fields 
of fundamental and applied research; design and develop .. 
ment; aeronautical, manufacturing, reliability, and test en .. 
gineering; and quality assurance. 

Sandia's liberal employee benefits include our graduate 
educational aid program, life insurance, sickness benefits, 
retirement plan, and generous vacations. These combine 
with excellent working conditions to make Sandia an ex
ceptionally attractive place to work. 

Albuquerque is a modern city of about 225,000 people, 
known for its excellent recreational attractions and its mild, 
dry, sunny climate. Livermore, located in the San Francisco 
Bay area, offers suburban living dose to all the metropolitan 
advantages of San Francisco. Both are fine places in which 
to live. 

We'd like to tell you more about Sandia Corporation and 
the opportunities it offers. Arrange for an interview with 
our representative through your Placement Officer, or write 
to Staff Employment Section CMC for a copy of our new 
illustrated brochure. 

I 

ALBUQUERQUE. NEW MEXICO 
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hy diversification makes a better all-around man 

DIVERSIFICATION of effort makes for versatility-and ver
satility pays off in business as well as on the athletic 

field. We've found that to be especially true here at Koppers. 

Koppers is a widely diversified company-actively en
gaged in the research and production of a wide range of re
lated and seemingly unrelated products, such as remarkable 
new plastics, jet-engine sound control, wood preservatives, 
steel mill processes, dyestuffs, electrostatic precipitators, coal 
tar chemicals, anti-oxidants and innumerable others. 

Because we are diversified, our work is interesting. Through 
a system of lateral movement, our engineers and manage
ment personnel are given the opportunity to learn many of 
the diverse operations at Koppers. The result? Versatility. 

While you are moving laterally at Koppers, you are also 
moving up. Your responsibilities are increased. Your ability 
is evaluated and re-evaluated. And you are compensated 
accordingly. 

You don't have to be with Koppers for 20 years before you 
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get somewhere. If you have ability, ideas, spark-you'll move 
ahead, regardless of seniority or tenure. 

At Koppers, you'll stand on your own two feet. You'll get 
responsibility, but you'll also have free rein to do the job the 
way you think it should be done. No one will get in your way. 

Koppers is a well-established company-a leader in many 
fields. Yet, it's a forward-looking company, a young man's 
company. Perhaps, your company. 

Why not find out? Write to the Manager of Manpower 
Planning, Koppers Company, Inc., Pittsburgh 19, Pennsyl
vania. Or, see your College Placement Director and arrange 
an appointment with a Koppers representative for the next 
recruiting visit. 

PER 
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Carroll W. Boyce, B .. S .. in Business 
and Engineering Administration, M .. I .. T .. , today is a 

key managing Editor of FACTORY Magazine 

Assistant Editor; Associate Editor for editorial 
plans; Special Projects Editor. These steps up 
the ladder have brought Carroll to his present 
position of executive responsibility on McGraw
Hill's FACTORY MANAGEMENT AND MAIN

TENANCE. 

Carroll Boyce is the author of numerous arti .. 
cles; guest lecturer at Graduate Schools of Engi
neering and professional societies, Consultant to 
the Administrator, National Production Au
thority; member, American Society of Mechani
cal Engineers, the National Press Club and 
other leading organizations. 

"During my four years at M.I.T.," relates 
Carroll, "I was an editor of the Tech Engineer
ing News. I discovered that I enjoyed both 
writing and engineering, so I decided to combine 
the two. Knowing that McGraw-Hill is the larg
est publisher of business magazines, I wrote a 
letter to the Personnel Department. In a way, 
it was probably the most important letter of my 
life. I was hired! 

"Since joining McGraw-Hill, I have been able 
to grow in professional stature; travel; partici
pate in society activities; meet interesting peo
ple; see nebulous concepts grow into accepted 
technology. There's no doubt in my mind that 

engineering journalism is a rewarding, 
ing career to me." 

If an editorial career, reporting on new 
ness and industry developments, with 
portunity for advancement and a 

become a leader in your profession, uvv<vc:A..r 

you, too-you're the man we're looking 
Send today for your copy of 

Careers in Publishing at McGraw-Hill. 
write and tell us about yourself, your 
ments and career goals. Write to: 

Peter J. Davies 
Assistant Editorial Director 

McGraw-Hill Publishing "'-'V"'"'JIJIIA""' 

330 West 42nd Street, 
New York 36, N.Y .. 

Advertising Sales Opportunities, 

Excellent job openings also exist 
advertising sales careers on many of 
34 McGraw-Hill publications, d.o:mestt:: 
and international. "Successful t;areE~rs> 
will give you the facts. 

PUBLICATIONS 

Me GRAW·HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET, NEW YORK 



What's in a brain? Carroll (standing) gets an advan~ed briefing on the latest devel

opments in the Univac Electronic Computer from Charles Katz of Remington Rand. 
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INTR DUCT I N 
by JIM DIMARCO 

HE LONGEST crude oil pipe line in the world snakes 
its way eastward across Canada and the North
ern United States. Drills drive their way into new 

pools of oil beneath the plains of the Dakotas and 
Montana. New refineries spring up, and bathed at 
night in the orange glow of their flares, work to con
vert the heavy dark crude oil into a myriad of dif
ferent fuels and petrochemicals. The three men of 
our cover, the worker, the engineer, and the business 
man, tower over this scene. 

All of us benefit from the products of this indus
try, well established in other parts of the nation, but 
relatively new at the production and refining levels 
here in the four states of Minnesota, Wisconsin, 
North and South Dakota. Be these products gaso
line, fuel oils, sulfur or ammonia, they find their 
way either directly or indirectly in Jim Padrnos' 
article on Marketing to get some idea of just how 
much. 

8 

How these products are produced from start to 
finish would indeed be a long and complicated story. 
Our hope in this issue of the points we feel will be 
of interest to you our readers, and within our abil
ities. 

There are two factors to this story we hope you 
will keep in mind while reading the following arti
cles or while taking a look at our cover. The first 
is the great impact, both in the present and in the 
future, an industry of this nature and size can have 
on the economy of these four states. The second point 
to keep in mind is that this industry did not just 
come into being. The men represented in our cover 
scene do actually tower over the industry. 

The economic impact of the industry is realized 
when one hears that the cost of the pipe line men
tioned earlier runs to over $100 million. This money 
fans out through the economy of the whole nation 

MINNESOTA TECHNOLOG 
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to purchase labor and materials. Bob McGee and 
Bob Edmeyer's article on "Safe Power" illustrates 
how an apparently unrelated industry contributes 
to the success of petroleum installations. ,The results 
of the investment are seen through the years as the 
oil arrives at its eastern destination cheaper and 
more reliably than by other methods. 

The very nature of the industry gives a view of 
its future potential. At the Pine Bend industrial dis
trict south of the Twin Cities, 30,000 barrels per day 
of crude oil enter Great Northern Oil Refinery. Nat
ural gas from the south also enters the industrial dis
trict. Read Terry Moravec's article on gas production 
and storage for some idea of what is on the other end 
of that pipe line. The products of the district range 
from ammonia to No. 6 fuel oil and to dry ice to 
mention only a few of those produced, and not even 
scratch the surface of the possible products. Bob 
Schoonover and Ron Christenson describe some of 

JANUARY, 1959 

the workings of a modern refinery later on in this 
series. 

These possible products include such diverse 
things as anti-freeze and plastics. 

It is here that the second point to keep in mind 
enters the story. Engineers with ability and imag
ination designed these plants. Men with capital to 
invest guided it to these outlets, while highly skilled 
workmen set the forms, poured the concrete, and 
erected the towers and iron work. 

To keep this industry operating, maintenance 
must be done, production decisions must be made, 
and salesmen must arrange for the distribution of the 
intermediate and final products. 

The articles in this issue we hope will give you 
some insight into the complexity of the tools and 
physical factors the oil and gas industry works with. 
These tools with their resulting products did not 
just happen. Future growth with its benefits to this 
area will not just rise from a cloud. With these facts 
in mind we realize that the towers on the cover are 
not undersized, but that the importance of the men 
of the industry is not pictured large enough. 

9 
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The Row of petroleum produc;h from the refinery to the con• 
$umer may be direct and simple or it may be devious and 
complex·. Gasoline and fuel oils may be delivered in Iorge 
quantities direct from the refinery to industrial or go..,ern· 
mental consumers or if may be handled by as many as four 
or more intermediate dealers before it reaches the C011SUfl'll~r 

who buys in small quantities. 

UQUfflfD PfTROlfUM GASES, com 
manly known os LID'G, 9'"01! count/us homes 
ami communitie-s the odvontoges of nolurol 
go.•. Steel hollies conlorning LPG underpnu 
sure cqrry convemenl heat to the remotctJI 
vtlloges and dwelling places 

M010S 1U!L AND LUBRICANTS, more 
1/wnony/hingeh.,,hovcrmode-thiJonoge 
.,fmovemenl. Automob•lc-s, lruch,hvsoa, troc 
ton, dituellocomoiiVIU ondoirplone1, 1n llnw 
work of pt!Oct and war, ore useleu and 1dle 

:;;~;,v: tr;;o/eum "productt to fuel ond /u 

fUll OILS AND KfROSINf hon broughr 
comlorl, w,/h convenience ond economy, to 
mt/llont lhl!' world orourrd Ships and trorM·. 
hom.rtortdinduslries. publtc ondpr.vole budd· 
ing1, of/u,., thiaen.,gr·poclrf!d l1quid fue-l 

Mont uudvl CHfMICJU.S or" obtomed 
d•"clly from pelrolwm. Thrue include solvtml&, 
commercio/hydrocorbgrn,ondsuchotherchem
"o/1 01 sutfur.c acid wh,ch is mode from 
impur~tiel removed by refinmg. Pelrolcrum 
producll provide the bose stock lor count/eu 
other chemical produc/1 rongrng from /oc
quers/o<;olm.,ticl 

ASftHALTS AND TARS der~v~ from pe
troleum ore used to wrfoce the form /ones'" 
well 01 th., most h.,ovily lrovell'ld highwoys 
The 11111ensive use ofo1pholl lor roofs 01 we// 
01 h1ghwoys met'lnJ tho/ wherl!'ver we go we 
orefr.,quenlfyonorunderospho/1 

Thelueslnted ore only o fr:w of lhr: ••ode and 
voriedtervicesrendl!'r.,dbype/roleumproduth 
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ALK INTO almost any store in this country and 
you can buy some product of the petrochemical 
industry. Pharmaceuticals in the drugstore, 

detergents in the grocery store, synthetic fabrics in 
the clothing store, paints in the hardware store, and 
even cosmetics in the beauty salon. About the only 
store where you can't buy petrochemical products is 
in the liquor store. 

As large as the petrochemical industry is, it uses 
only about one per cent of the production of the vast 
petroleum industry. The primary product of the pe
troleum industry is fuel; fuel that provides the ener
gies to move our cars, power our factories, heat our 
homes, and cook our food. Over two thirds of the 
energy used in the U.S. each year are now provided 
by the petroleum industry. 

Maier Products of the Petroleum Industry 

Petroleum must be processed into various types 
of fuels to facilitate the efficient use of its energy. 

From this processing we obtain a number of fuels 
and two by-products: asphalt and carbon black. The 
fuels are of two types: those used in internal com
bustion engines, and those used in burners. 

The most important of the internal combustion 
fuels is gasoline. This highly volatile fuel is used to 
power most of our highway vehicles, tractors, and 
airplanes. Diesel fuel is a special fuel with excellent 
spontaneous-ignition characteristics. Jet fuel is a 
mixture of gasoline, kerosene, and distillate. These 
fuels are used to power diesel and jet engines re
spectively. 

Three burner-type fuels are produced. Of these, 
light fuel oil is the most important. It is used exten
sively in domestic burners. The residual fuel oil is 
a heavy, viscous oil used for com1nercial and indus
trial heating and steam generation. Kerosene is 
mainly used as a fuel for cooking and in space heat-

JANUARY, 1959 

by JAMES V. PADRNOS 

ers. LPG, or liquid petroleum gas, is principally used 
as a cooking fuel. 

Lubricants are specially processed viscous oils 
used to lessen friction between moving parts. Waxes 
are extracted from the lubricating oil by chilling and 
filtering. The waxes are primarily used in packaging. 

Table 1 lists the amount of each petroleum used 
in 1955. The figures are in millions of barrels. Data 
courtesy of American Petroleum Institute. 

million barrels 

Gasoline ................................ 1 ,322 

Diesel fuel ............................ 169 

Jet fuel .................................. 65 

Light fuel oil ........................ 603 

Residual fuel oil .................. 508 

Kerosene .............................. 117 

LPG ....................... , ................ 143 

Lubricants ..... ....................... 44 

Waxes .................................... 5 

Asphalt .................................. 90 

Carbon Black 34 

3,100 

% 
42.7 

5.4 

2.1 

19.4 

16.4 

3.8 

4.6 

1.4 

0.2 

2.9 

1.1 

100.0 

Table 1. Consumption of Petroleum Products in 1955. 

Maier Markets for Petroleum Products 

The market for petroleum products may be di
vided into four sectors: domestic, commercial and 
industrial, agricultural, and government. 

(Continued on page 44) 
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RUDE OIL or petroleum was formed by the de
composition of organic material. It is frequently 
found in porous formations topped with dome 

shaped layers of rock. When an oil well is drilled 
through this rock or covering cap, hydrostatic pres
sures force the oil to the surface. After this pressure 
has been released, the oil must be pumped from the 

A Typical Drilling Operation 

.12 

I 

by BOB HUGHES 

well. The first American well was drilled by Colonel 
Drake at Titusville, Pennsylvania in 1859. The latest 
wells are being sunk in Maracaibo Bay, Venezuela, 
and in the Middle East. The intervening years have 
seen oil derricks rising from every section of the 
world, including the wheat fields of North Dakota. 

From the southern boundary of South Dakota 

(Photo Courtesy of the American Gas Association) 
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into Southern Canada, the Williston Basin covers 
134,000 square miles including Montana, Saskatche
wan, Manitoba, and the Dakotas. The principle 
American discoveries are in the Tioga and Beaver 
Lodge fields located in northwestern North Dakota. 

During the first half of 1958 four wells were 
opened in the Lignite field of Burke county, along 
the Saskatchewan border. The Lignite field has add
ed 1nore producing wells in a shorter period of time 

JANUARY, 1959 

(Photo Courtesy the Oil and Gas Journal) 

than any other field on the American side of the Wil
liston Basin. 

A wide variety of producing companies located 
in the Williston Basin include Mobil, Petroleum Cor
poration of America, Ameranda Petroleum Corpor
ation, Skelly, Northern Pump Company, Phillips; 
Northern Nat ural Gas, Northwest Oil, Pan Ameri
can and Central Leduc. 

(Continued on page 57) 
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NDER THE plains of Western Canada are valuable 
oil fields which serve as a vital part in the 
North American security program. These oil 

fields must be connected to the refineries and mar
kets of the East. A pipe line provides an efficient and 
reliable means of transporting the crude oil great 
distances regardless of the weather and seasons. 
Such means of transportation provide a continuous 
flow of the crude 24 hours a day, 365 days a year. 
Operating pressures regulate the rate of flow. 

The Interprovincial Pipe Line Company, head
quarters in Edmonton, Alberta, and the Lakehead 
:pipe Line Company, with headquarters in Superior, 
Wisconsin, operate the world's longest crude oil 
line, 1930 pipe line miles. The Interprovincial Com
pany operates the Canadian part of the line, while 
the Lakehead Company operates that part of the 
pipe line in the United States, which amounts to 
about 960 miles in Northern Minnesota, Northern 
Wisconsin, and Upper and Lower Michigan. This 
Lakehead section of pipe is served by seven pump
ing stations. 

14 

The pipe line extends from Redwater, Alberta to 
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Port Credit, Ontario. The original pipe line, con
structed in 1950, consists of 438 miles of 20 in. pipe 
from Edmonton to Regina, Saskatchewan; 334 miles 
of 16 in. pipe from Regina to Gretna, Manitoba; and 
326 miles of 18 in. pipe from Gretna to Superior, 
Wisconsin. Since the original construction, a second 
24 in. line has been put in operation from Edmonton 
to Gretna, and a 26 in. line has been added from 
Gretna to Superior. This pipe line has been extend
ed by a 30 in. line from Superior to Sarnia in 1953. 
This 145 mile addition incorporates one of the world's 
greatest engineering feats of that year; the crossing 
of the Straits of Mackinac. It is one of the deepest 
installations of any submerged pipe line. It consists 
of two 20 in. lines with a wall thickness of 11}16 in., 
as opposed to the 9/32 thickness of the normal pipe. 
This crossing necessitated 42,000 ft. of submerged 
pipe for the double line at this point. A 20 in. line 
was constructed in 1956 extending the line from 
Sarnia to Port Credit, Ontario, a distance of 156 
miles. 

The reason for the 30 in. extension. was to get 
away from the stoppage of the oil shipping during 
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the winter by tanker from Superior. With this ex
tension, the flow of crude to Eastern Canadian refin
eries is uninterrupted year around. Before the con
struction of this extension, the oil was carried by 
120,000 barrel tankers. These ships were not owned 
by the pipe line company. Also, terminal storage fa
cilities at Superior could be reduced with this ex
tension. 

Pumping stations are located along the pipe line 
at approximately 100 mile intervals. These stations 
provide the energy for the work done in the move
ment of the crude. Seven of these pumping stations 
are located in the United States. 

Most of the pumping stations use diesel power. 
These engines range from 800 to 2,000 h.p., and drive 
centrifugal pumps through speed increasers. The op
erating pump speed is 3600 revolutions per minute. 
The gearing has an approximate ratio of 1 to 6.7. 
By varying the number of pumps and pump speed, 
the pressure in the line may be adjusted at any of 
the pumping stations. 

The engines, which provide the energy for the 
oil pumping, are water cooled. By the use of heat 

JANUARY, 1959 

exchangers, the incoming oil is used as a secondary 
coolant for the engines, and reduces the viscosity of 
the crude. The heat exchange reduces windage loss 
in the pumps. 

Each of these pumping stations is completely 
controlled from a main control panel. Automatic 
controls are incorporated in these panels which pro
vide for constant output pressures. These panels 
also are provided with automatic shutdowns in case 
of emergencies or irregular operation. These stations 
each require 11-12 men for operation, and mainte
nance of the pumping equipment. 

The newer pumping stations under construction 
on the 30 in. line are electric driven units. At this 
time there are two of these stations in operation. 
They are controlled from Superior by facilities 
leased from AT & T. These stations require only one 
maintenance chief as a full time employee. Some of 
the factors favoring this type of plant are lower in
stallation cost, reduced payroll, and reduced main
tenance. 

Great pressures are needed to drive the crude 
oil due to its density. The pumps produce pressures 
from 900 to 1000 lbs. per square inch to move the 
oil. The pressure then drops to about 50 lbs. per 
square in. over the 100 miles of line between the 
pumping stations. These pressures move the crude 
at approximately two to four miles per hour. 

Since the completion of the line from Superior 
to Sarnia in 1953, it has been possible to pump crude 
from Edmonton or Redwater to Sarnia, although it 
is not usual practice. The crude is sent direct from 
Edmonton to Superior where there is a 3,153,000 
barrel storage facility for the regrouping of batches. 
The new batches are made up out of this tank farm 
facility, and pumped through to Sarnia or other in
termediate points served by the pipe line. This ar-

(Continued on page 50) 
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N OIL FIELDS, refineries, and other related installa
tions where fire precautions must be considered, 
arcing from conventional brush-type generators 

has presented a big problem. The solution to this 
problem was found in the design of the brushless 
generator. 

The art of small generator design and manufac
ture has seen relatively few major changes over the 
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years, except in the special areas of voltage regula-
tion and improved efficiency. 

The basic parts of electric generators have not 
changed in sixty years; consisting of a rotor, stator,. 
and exciter, the generator operates on the principles. 

-dn 
of Faraday's Law e== dt 
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FIELD 

Fig. 1 Brushless Generator Circuit Diagram (Diagram Courtesy Electric Machinery Mfg. Co.) 
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Fig. 2 Brushless Generator Rotor (P'hoto Courtesy Electric Machinery Mfg. Co.) 

where "e" is the voltage generated, and ~~ is the 

change in the total electromagnetic flux linking the 
circuit with respect to time. The flux is produced by 
applying d.c. to the coils around the field poles. The 

change in flux, !~ , is produced by rotating the 

field. The circuit consists of copper coils called the 
armature. 

Until this time d.c. was supplied by taking the 
output of a small a.c. generator and rectifying it by 
means of a commutator and brushes. The d.c. was 
then applied to the rotating field of a second larger 
generator through slip rings. We can see therefore 
that a generating unit actually consists of two gen
erators: a large one which supplies the load and a 
small generator which supplies the needed d.c. for 
the field of the larger generator. The small generator 
is called the exciter, and for clarity, we shall call 
the larger one the alternator. Throughout the rest of 
this article the entire unit consisting of the exciter 
and the alternator wlil be referred to as the gen
erator. 

To establish simplicity of connections, the arma
ture of the alternator, which supplies the load, is 
stationary and the field rotates. The reverse is true 
for the exciter where the field is stationary and the 
armature rotates. The exciter armature and the al
ternator field rotate on a common shaft. The reason 
for a stationary alternator armature is obvious. The 
transfer of heavy current from rotating apparatus 
to stationary transmission lines would present many 
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problems. The choice of a stationary exciter field is 
a little more obscure. Control of the alternator out
put is obtained by varying the current flow in the 
alternator field, which is the rectified output of the 
exciter. The exciter output is, in turn, controlled by 
varying the current flow in the exciter field. Hence, 
overall control is obtained by simply controlling the 
exciter field, which is best accomplished if the field 
is stationary. 

Thus the problem arises in rectifying the output 
of a rotating source through stationary brushes and 
a rotating commutator, and applying this to a ro
tating load. This method of rectification creates both 
a maintenance problem and danger from arcing be
tween commutator and brushes, and slip rings and 
brushes. 

Electrical design engineers have long sought 
ways to eliminate the two sets of brushes inherent 
with generators. Their main reason for wanting to 
eliminate the brushes was that these were the only 
parts of a generator, excluding bearings, that nor
mally caused maintenance problems. 

A simple idea to do this was proposed many years 
ago, but the electrical "hardware" to prove the idea 
just was not available. Not available, at least, until 
the recent development of high power, miniature 
rectifiers. These led directly to the new, brushless 
genera tor announced early in 1958. 

The idea proposed earlier consisted of replacing 
the commutator with a set of rectifiers which would 

(Continued on page 46) 
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Underground Gas Storage 

ATURAL GAS is one of the United States' principal 
sources of heat. What is it? Where is it? How 
do we get it? How do we use it? These questions 

are the topics of this article. 
Natural gas is believed to be the remains of some 

of the gas which was the earth in its infancy. When 
the earth cooled, this gas was trapped under domes 
of rock and remained there. There pockets are not 
large caverns but are large areas of porous rock. 
Contrary to popular belief, natural gas and oil are 
not always partners. Many areas produce just nat
ural gas, and wells are drilled just for this purpose. 
Natural gas was first regarded as a nuisance by
product of the oil industry and was "flared," that is, 
burned at the well. With the advent of the long dis
tance, high-pressure pipeline, gas is now being uti
lized to a large extent. Some natural gas is still being 
flared, but states are passing laws to prohibit this, 
thus reducing the waste of this natural resource. In 
this country, natural gas was first untilized in the 
East, now the states of Texas, Oklahoma, Louisiana, 
New Mexico, Kansas and California are the most 
important producers. Recently, large reserves were 
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discovered under the Gulf of Mexico, and these are 
now producing in large quantities. 

In drilling for natural gas, as in drilling for oil, 
the financial risk is extremely large. The geologist 
finds rock formations, a natural dome of rock, which 
could have natural gas trapped under it. But the 
only way to make sure is to drill through the dome 
and see if gas is present. This dome may be a few 
hundred feet (or several thousand feet) below the 
surface. Thus the cost of a well whether it produces 
natural gas or not, will cost at least $100,000. This 
would not be bad if the drillers were reasonably 
sure of hitting gas, but as it is, his chances are very 
poor. For example, in 1954, 10,815 wells were drilled 
in unproven areas, of which only 1,447 or 13.4% pro
duced natural gas. 

The drilling of a gas well is similar to that of an 
oil well. Rotary bits cut through the rock. The bit 
is cooled and the rock fragments are removed by the 
circulation of a chemical solution called "mud." 
After the initial drilling, a string-several lengths 
of pipe-is sunk into the hole. The subsequent strings 

(Continued on page 49) 
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HE TRANSFORMATION of crude petroleum oil into 
the more common commercial commodities such 
as gasolines, fuel oils, lubricating oils and waxes 

{plus many other "lesser" products) describes a 
multi-billion dollar industry-petroleum refining. 
The engineering tools used in the up-grading of 
crude oils range from vacuums to high pressure 
processes, from sub-zero refrigeration to 1000° F 
heat sources, and from simple mixing operations to 
multi-million dollar catalytic processes. The end 
result is to supply the consumer with anti-freeze 
for his car, detergents for the family wash, and 
waxes to seal his milk cartons and protect his furni
ture. How this is accomplished is the study of mod
ern refining techniques. 
.. ___ T_J}~ petroleum industry resembles other mineral 
industries in that a manufacturing step is necessary 
between the production of raw materials and its 
distribution in usable forms for consumption or 
further manufacturing. Crude petroleum is the oil 
industry's raw material, and refining is the manu
facturing step which converts it into useful products. 

Refining is defined as the removal of impurities 
from an impure substance, but that definition is 
not broad enough to cover the numerous operations 
of the petroleum industry. Crude oils divide naturally 
into certain primary fractions, and the basic step in 
refining is the separation of these by distillation. 
These fractions are subjected to further processes 
which effect their conversion into an endless variety 
of other products, not directly obtainable from crude 
by distillation alone. 

Until about 50 years ago, the products most 
wanted were kerosene (for illumination), lubricants 
(for industrial machinery and railroads), and indus
trial fuel oils. But these products could not be made 
without producing a certain amount of gasoline for 
which there was no use. In order to make the great
est amount of kerosene, the gasoline fractions of 
crude oils were included in with it, up to the limit 
of safety. Otherwise, gasoline was largely a waste 
product. 

During the early years of this century, invention 
of the automobile had begun to stimulate demand 
for gasoline, while the increasing use of illuminating 
gas and electricity were lessening the us~ of ker~
sene. Since then, gasoline has become the Industry s 
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major product, and the effort to obtain more of it 
from each barrel of crude has dominated the techno
logical advancement of refining. In 1918, the per
centage of gasoline on crude was 25%. Today, 
elaborate catalytic processes permit yields of gaso
line as high as 45-50% on crude. 

The first step, then, is distillation of the crude 
into various fractions such as straight run gasoline, 
naphthas, gas oils, and a residue or reduced crude. 
Some of these are then refined catalyticly to produce 
high octane components for gasoline blending. Gas
oline, as purchased at the corner station, is not the 
product of any one refining process, but is a blend 
of 5 or 6 components, each produced by a different 
process in the petroleum industry . 

Catalytic cracking is one of the older catalytic 
processes and is extensive enough to be covered 
in a separate article in this issue. The term "crack
ing" means the breakng down of large molecules 
containing fewer atoms. In other words, making 
little ones out of the big ones. Hydrocarbons having 
many atoms in their molecules have higher boiling 
points than those whose molecules are simpler. Thus, 
the general effect of cracking is to make lighter 
hydrocarbons out of those which boil at a higher 
temperature. Since it is only the lighter hydrocar
bons which are suitable for motor fuel, the result 
of cracking is to make more gasoline from crude than 
it originally contained. Cracked gasoline has usually 
a better anti-knock value than straight run gasoline 
made from the same crude. The first large-scale 
com1nercial cracking plant in the world was placed 
in operation in 1937 by the Sun Oil Co. in Marcus 
Hook, Pa. Today, every refinery, large and small 
operates some form of catalytic cracking process. 

Catalytic polymerization is the joining together 
of olefinic molecules in the presence of a catalyst. 
Unsaturated propylenes and butylenes from the light 
gases produced in other cracking operations are 
converted into polymer gasoline. The catalytic pol
ymerization process can be 1J.sed to make either 
good anti-knock components for gasoline or olefins 
for making detergents and plastics. The most com
mon process uses phosphoric acid as the active cata
lyst, with the reaction taking place under high pres
sure. The product is mainly propylene trimer 
(C3H6 ) 3, a liquid suitable for blending into gasoline. 
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The conversion in a polymerizations unit varies 
from 60% upward, with the effluent material being 
used in the production of LPG (liquified Petroleum 
Gas) and petroleum chemicals. 

Catalytic alkylation combines iso-butane with 
butylenes in the presence of a catalyst. The result
ant products are iso-paraffins of higher molecular 
weight. These components have extremely high 
anti-knock ratings. At high temperatures of 500° F. 
and pressures of 4000psi, thermal alkylation takes 
place. Under more "normal" conditions, a catalyst 
is required, and either sulfuric acid or hydrogen 
flouride is used. Alkylation has the advantage over 
polymerization in that the branched chain hydro
carbons (saturated) are used as well as the olefins, 
and that the product is saturated, thus eliminating 
the hydrocarbon step. 

Catalytic reforming is the reshaping of hydro
carbon molecules in the presence of a catalyst. The 
charge stock is usually the light straight run gaso
line or naptha from the primary crude distillation. 
The process uses a platinum catalyst and produces 
reformate gasoline or aromatic hydrocarbons such 
as benzene, toluene, and xylenes. 

Catalytic desulfurization is one of the newest 
methods of solving the problem of sour crudes; high 
sulfur compounds oils. The process converts sulfur 
compounds to H2S, improves the octane number of 
the stock and increases its susceptibility to tetra
ethyl-lead improvement. 

Other refinery operations not common to all 
refineries include lube oil production (usually lim
ited to the larger companies by cost of installation 
and operation), ammonia synthesis using excess 
hydrogen from the catalytic reactions, and coke pro
duction from the heavier stocks. Waxes are produced 
by chilling the oil stock and filtering the waxy 
material that appears. This way finds its way intn 
furniture polishes, automobile finishes, and milk 
cartons. 

The oil business is a complex, confusing industry, 
as evidenced by the areas it operates in and serves. 
The current horsepower race in Detroit is keeping 
the industry alert for new approaches or solutions 
to its problems. Each new idea is investigated with 
much the same attitude as the old maid ·looking 
under her bed at night: more optimistic than pes
simistic. 

Flows in a modern refinery 
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ATALYTIC processing of gas oils in oil refining is 
a recent development which has been introduced 
in the past 30 years. Catalytic cracking, one of 

the older catalytic processes, is the main process for 
converting gas oils to gasoline by breaking down 
the large gas oil molecules to smaller molecules. This 
results in a higher quality gasoline with increased 

by RON CHRISTENSON 

volatility and increased octane due to the formation 
of olefins and aroma tic hydrocarbons. 

The two general types of catalytic cracking are 
the fluid catalyst process and the moving bed proc
ess. The fixed bed process first used in catalytic 
cracking is now outdated in modern oil refining. The 

(Continued on page 52) 

Flow diagram for a typical catalytic cracker 
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HAT DOES oil exploration mean to you? Do you 
picture buried oil-pools, oil soaked sands, or oil 
suddenly gushing from a new well? If you do, 

this article may change your optimistic view consid
erably. 

How Does Oil Occur? 

The only occurrence of buried oil pools is in stor
age tanks around oil refineries. Otherwise, the oil 
is found as tiny drops in the pores of sediments. 

There are many theories about the formation of 
oil. Most of them agree that the oil was derived from 
organic matter. This organic matter was buried in 
marine clay, covered with layers of other sediments, 
and compressed. Some sort of action, bacterial or 
otherwise, converted the organic matter into a solu
tion of hydrocarbons, or, as we call it, petroleum. 
The compression of the clay by the weight of over
lying sediments squeezed the oil out of the clay into 
a layer with more void space between the grains. 
This porous layer then became an "oil reservoir." 

Drilling a well through· this reservoir normally 
will not darken the sky with gushing oil. This oil 
may cling to the pores, the pores may not be con
nected well enough, the oil may be too viscous, and 
the list goes on and on. Usually only an "oil show" 
in the drilling mud or a piece of oil-soaked rock may 
reveal that we have drilled through an oil reservoir. 

Why Are Scientific Devices Necessary for Locating Oil? 

Many oil reservoirs or zones have been missed 
because there were no noticeable signs of their pres
ence. 1\/Iany old wells drilled around the beginning 
of the Twentieth Century tapped only the best oil 
zones, disregarding the more reluctant ones. Now 
with new techniques or oil recovering, new devices 
are necessary for finding these "lost" zones. 
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These devices are also very useful in new wells. 
They tell us where possible oil zones are so that we 
can use proper recovery methods to produce the oil. 
They also give us valuable information about the 
lithology of our earth's crust. 

The method described in this article is the radio
activity method called Radioactivity logging. 

Radioactivity Logging 

Radioactivity logging has been used extensively 
for nearly 25 years. In this time, thousands of these 
logs have been run and compared with actual cores 
from the wells. These make excellent references for 
present radiation well-surveys. 

Radioactivity logging is widely used because it 
enables the location of oil zones in saline muds and 
under other conditions adverse to other methods. 
This method can even locate oil behind casings in 
old wells. 

Natural Radioactivity 

Only certain elements in rocks have the property 
of natural radioactivity. Radium, for example, is a 
highly radioactive substance widely distributed in 
minute amounts in primary rocks. Uranium, actini
um, and thorium, are other radioactive elements 
widely distributed in nature. 

As these elements decay, they strive to reach 
equilibrium by forming a substance with a lower 
molecular weight. This is done by the natural emis
sion of alpha and beta particles. The alpha particles, 
are unimportant for our purpose. The high-velocity 
beta particles, however, cause the emission of gamma 
rays, from surrounding molecules. 

These gamma rays are the measurable basis of 
Radioactivity logging. They are electromagnetic rays 

(Continued on page 48) 
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For Peaceful Purposes and the Benefit 

of All Mankind The National Aeronautics 

and Space Administration Announces 

its Authorization by the Congress 

of the United States 

To Direct and lrr~plernent UmmSa Research Efforts 

24 

In Aeronautics and the Exploration 

of Space 

"The aeronautical and space activities of the United 
States shall be conducted so as to contribute materi
ally to one or more of the following objectives: 
(1) The expansion of human knowledge of phenom

ena in the atmosphere and space; 
(2) The improvement of the usefulness, performance, 

speed, safety, and efficiency of aeronautical and 
space vehicles; 

(3) The development and operation of vehicles capa
ble of carrying instruments, equipment, supplies 
and living organisms through space; 

(4) The establishment of long-range studies of the 
potential benefits to be gained from, the oppor
tunities for, and the problems involved in the 
utilization of aeronautical and space activities for 
peaceful and scientific purposes; 

(5) The preservation of the role of the United States 
as a leader in aeronautical and space science and 
technology and in the application thereof to the 
conduct of peaceful activities within and outside 
the atmosphere; 

(6) The making available to agencies directly con
cerned with national defense of discoveries that 
have military value or significance, and the fur
nishing by such agencies, to the civilian agency 
established to direct and control nonmilitary aero
nautical and space activities, of information as to 

discoveries which have value or significance to 
that agency; 

(7) Cooperation by the United States with other 
nations and groups of nations in work done pur
suant to this Act and in the peaceful application 
of the results thereof; and 

(8) The most effective utilization of the scientific and 
engineering resources of the United States, with 
close cooperation among all interested agencies 
of the United States in order to avoid unnecessary 
duplication of effort, facilities, and equipment ... "* 

The excitement, the importance, and the scope of 
the National Aeronautics and Space Administration 
are apparent, we believe, from our enabling act. 
Career opportunities at NASA are as unlimited as 
the scope of the organization itself. 

I 
Please address your inquiry to the Personnel Direc
tor of any of the following NASA research centers. 
Your inquiry will be answered immediately, and 
will be treated in the strictest confidence. 

Langley Research Center, Hamptc::m, Virginia 
Ames Research Center, Mc:u.mtain View, California 
lewis Research Center, Cleveland, Ohio 
High=Speed flight Station, Edwards, California 

*Quoted from the National Aeronautics and Space Act of 1958. 

(Positions are filled in accordance with Aeronautical Research Scientist Announcement 61B) 

National Aeronautics and Space Administration 
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Energy conversion is our business 

JANUARY, 1959 

A darning needle or grain of sand? 

E/C2? 

A singularity in a field? 

A ratio of accelerations? 

How is it held together? 

Is there a region of anti-matter 
extant in the cosmos? 

The nature of matter is important 
to Allison because energy conver
sion is our business and matter is 
convertible to energy. Thus, we have 
a deep and continuing interest in 
matter in all its forms. 

Basic to our business is an intimate 
knowledge of every form of matter 
- solid, liquid, gaseous. We search 
for this knowledge to increase the 
effectiveness with which we accom
plish our mission - exploring the 
needs of advanced propulsion and 
weapons systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

Division of General Motors, 
Indianapolis, Indiana 
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SPORTS CARS 

RACE and RALLY 

The-Rally 

FEW SPORTS car owners can afford to race their cars 
often. This is because the car uses up tires very 
rapidly while racing and after the race repairs are 

often necessary. Also, many sports car owners can 
afford only one car and are reluctant to take the 
chance of being without it in the event of an acci
dent or mechanical failure on the track. Therefore, 
the sports car owners have tried to find another 
method of competition to engage in. The answer 
seems to have been found in the rally. The rally is 
a highly developed sport in Europe, and is now be
coming very popular in the United States. The idea 
of a rally is for the drivers to drive their cars over 
a predetermined route and arrive at the destination 
at a certain time. There are check points along the 
route which must also be passed at given times. The 
cars contain both a driver and a navigator. It is the 
driver's job to keep the car on the road; this is often 
very difficult as rallies are usually held on the most 
difficult roads that can be found. The navigator must 
keep the car on the correct route and also tell the 
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navigator how they are doing as far as time is con
cerned, that is, the amount they are in error of the 
predetermined average speeds. The rallies may be 
from a few hours to several days in length. European 
and American rallies differ widely. First, I will dis
cuss how the European rallies and then the Ameri
can operate. 

The European rallies up until two years ago had 
no minimum time limit for reaching the check
points. Since the only worry was coming in too late, 
the drivers would try to get to their destinations as 
soon as possible, thus enabling them to obtain rest 
and repair their cars. However, with the serious ac
cidents that have plagued automobile racing in the 
past few years, the governments decided that the 
rallies must be slowed down. Now there are both 
maximum and minimum allowable times. The car 
that comes into any check point after the maximum 
time is disqualified and any car coming in before the 
minimum time is heavily penalized. Penalties are 

(Continued on page 50) 
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On Tuesday, January 27, the rfech Comn1ission and ASME are 

co-sponsoring an exhibit of the latest 

General Motors Experin1ental Gas Turbine Car, the 

FIREBIRD III. 

General Motors is sending a technical representative to speak to the 

students on the engineering behind this unusual automobile. 

He will speak at 2:30 p.m. in Roon1 4, lVlechanical Engineering . 

.1t\£ter the talk there vvill be guided tours of the car which ·will be on 

exhibit in the Aero hangar rnost of the day. 

27 



HE FOLLOWING article is a whimsical projection 
into the future, based on past and present condi
tions. Through the miracle of speculative com-

munication, you will be able to witness the 1980 
issuance of enrolling numbers at the University of 
Minnesota Institute of Technology. The persons, 
places, and events which are described are just as 
they will be in the future. 

This great spectacular will be covered by five 
members of the Voice of Minnesota Broadcasting 
system. They will be introduced in the order of re
ceding hairlines. 
. Melvin lVIartini: Married and has a girl on the 
:side. 

Melvin Omnibus: Married and the father of three 
cretins. 

Melvin Artibus: Single, fat and ugly. He likes 
ground cherry soup. 

Melvin Commune: Single, bowlegged, and has 
bleeding ulcers. 

Melvin Vinculum: Married and beats his wife. 
We now turn the program over to Melvin Mar

tini, chief announcer for the Voice of Minnesota, 
who was recently promoted from cuspidor custo
dian, when his father purchased General College. 

View Through a Martini's Glass 

"This is Melvin Martini speaking. I am broadcast
ing from the University of Minnesota campus. We 
are about to cover the 1980 enrolling number issu
ance to the Institute of Technology student body. I 
am situated near the Main Engineering Building, or 
the 'old barn' as it is called by the fun-loving stu
dents. In this building, I understand, the numbers 
will be given out sometime during the night and 
early morning. 

"This event has truly grown into the greatest 
tourist attraction Minnesota has to offer. There is 
so much going on and so much excitement that the 
mind cannot possibly grasp all of it at once. The first 
thing one might notice is the Royal American Shows 
set up and operating on what used to be the football 
practice field. The carnival is set up right after the 
state fair in September, which is about two months 
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after these long lines start to form. It will operate 
until after the numbers are issued. From where I 
am standing, I can just see the top seats of the triple 
ferris wheel extending above the experimental en
gineering building, commonly called the 'shack.' 
Twice so far tonight I, have seen SLA students dis
gusted because they were failing Math 1, leaping 
from their seats to a simple death. 

"There has been no need for a football practice 
field in recent years since Minnesota traded its foot
ball team to South Dakota in exchange for three 
parking ramps and an anemic chess player named 
Buchley in the Land Grab Scandal of 1970. 

"There are tents set up all around me and I be
lieve the line starts here, but I have no way of know
ing exactly where. While I am trying to find the first 
man in line, I will turn the program over to Melvin 
Com1nune, so he can give you his view of the situ
ation." 

Communion of Minds 

"This is Melvin Commune broadcasting from in 
from of the Museum of Natural History, referred 
to as the 'shed,' on the University of Minnesota 
campus. The line extends past here from Main En~ 
gineering and continues on northward. I would judge 
that the line from here to Main Engineering repre
sents roughly one-tenth of the total line. The scene 
here is quite beautiful as the bonfires and torches 
over which the students are warming dinners of 
black bread and gruel cast an eerie glow upon the 
nearby buildings. What is left of the moon is just 
peeking over old Memorial Stadium, commonly 
called the 'pit,' and it promises to be a beautiful 
night. 

"Memorial Stadium has survived the ravages of 
the weather and several plots by various fraterni
ties to tear it down. It hasn't been used for football 
games since the Great Land Shift Scandal of 1965. 
That was the year Lake Calhoun was bought and 
drained by the University and used as a natural sta
dium until the football team was traded five years 
later. The top of this stadium has been roofed over 
with ship lap and pitch and it is now being used as 
a storehouse for the incidental fees the students pay. 
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"The natives in line seem rather restless tonight 
and they are starting some sort of chant. I can't 
quite make out the words, but it seems that a person 
Steve is mentioned now and then. I will interview 
some of the students here, but in the meantime, I 
will turn the program over to Melvin Artibus." 

The Bridge of Art 

"This is Melvin Artibus, talking from the foot 
bridge spanning the railroad tracks off Seventeenth 
A venue. I have no idea how far the line extends 
northward from here. I can see torchlights extend
ing for blocks, in either direction, so it would be 
difficult to estimate what section of the line this is. 

"The crowd seems well behaved, though they are 
chanting something about a fellow named Steve. 
The National Guard has done a splendid job of keep
ing order this year, and I was told by the guard 
commander, General 'Swifty' Nelson, that the cas
ualty rate is lower than it has been for several years. 
He said that he didn't expect any trouble tonight, 
but as an added precaution a fourth strand of barbed 
wire was strung today and the guard was doubled. 

"From the foot bridge the line winds northward 
through the Mankato College Campus. The Man
kato campus lies just north of the foot bridge here. 
You may remember the entire Mankato campus, 
lock, stock, and ivy covered walls, was ripped from 
its hallowed surroundings, like a suckling ripped 
from its mother's bosom, and transported to Minne
apolis as a result of the Land Merger Scandal of 
1963. The Mankato campus is flanked on the right 
and left by Winona and St. Cloud State Colleges re
spectively. 

"To give you an idea how long the line actually 
is, I will turn the program over to Melvin Omnibus, 
who was sent out some two hours ago to find the end 
of the line." 

An Ominous End 

"This is Melvin Omnibus, speaking from Van 
Cleve Park, which is just south of Como Avenue. 
The line ends here and the last man is a fine sprig 
called John. 

"I notice that the camp followers have set up nine 
or ten tents here and they seem to be doing quite 
well for themselves. 

"I see one of the fair ladies beckoning me to her 
tent. Undoubtedly she wants to say a few choice 
words to her aging mother over the radio. While I 
am going over there, I will turn the program over to 
Melvin Vinculum." 

"This is Melvin Vinculum, speaking from the ob
servation platform on the top of Foshay Tower. I 
have an excellent view of the proceedings from 
where I am situated, and I might say it is a sight to 
behold. There seems to be a constant line of torches 
and tents stretching from the campus northward to 
Como Avenue. I was watching the triple ferris wheel 
a while ago with my binoculars, and I saw a young 
man leap from his seat to a simple death below. The 
news dispatch I received later stated he was a fresh-
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man named George, who was majoring in acne, mi
noring in entropy and failing in Math I." 

In the Beginning 

"This is Melvin Martini down an campus again. 
I have located the first man in line, and I will ask 
him some questions about this great event if I can 
attract his attention. 

"Hey. You there with the beard." 
"Who, me?" 
"Yes, you. Would you come over here for just a 

moment. What is your name, please?" 
"Juglip." 
"Your first name, please." 
"That is my first name." 
"What is your last name then?" 
'"J areyes." 
"Juglip J areyes. That seems to be a strange 

name." 
"Yes, my folks didn't expect me to live. So . . . 

that a radio you got there?" 
"No, it's a transmitter. We are broadcasting this 

event this year and right now you are on the air." 
"Can I say hello to Ma ?" 
"No. Absolutely not. That is strictly against the 

broadcasting code. If I were to let you say hello to 
your mother, I'd be stripped of my epaulets and 
drummed out of my job. Complete chaos would en
sue. The Federal Communications Commission 
would swoop down with stinging vengeance and 
strip us of our side bands. It would, in short, be a 
disaster." 

"Hello, rna." 
"That was the unkindest cut of all. Perhaps you 

might answer a few questions. First, have you been 
standing in line long?" 

"Two years." 
"How can that be possible? I was under the im

pression that the numbers were issued every year." 
"Yes, they are, but I goofed. Two years ago when 

I first came to this school, I didn't think it was worth 
the trouble to get in line too early so when I finally 
did get in line I was the last man. As fate would 
have it, the enrollment that year was limited to ten 
thousand and I was number ten thousand and one. 
When I saw the man in front of me get the last num
ber I fell to the earth in a coma and remained there, 
frothing at the mouth, for three days. When some
one finally woke me up I brushed the volcanic ash 
off myself and decided I would be the first man in 
line next year. Having no shelter, I fell to my knees 
and started digging a foxhole with my fingernails. 
The foxhole became a bit cramped after awhile, and 
I dug it deeper and wider. Before I realized what I 
was doing I had dug out an eighteen room apartment 
underground complete with seventy-three connect
ing tunnels. I became so interested in my work that 
I forgot to keep track of time and upon re-emerging 
one day, I found that the numbers had been issued 
again and I was number ten thousand and one for 

(Continued on page 44) 
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''THE GREAT thing in this world is not so much 
where we stand, as in what direction we are 
moving."-Oliver Wendell Holmes 

WHAT AM I? (What do I know, and what can I 
do?) WHAT DO I WANT TO BE? (What do I want 
to know, and what do I want to be able to do in the 
foreseeable future, one to three years?) HOW WILL 
I MANAGE MY CAREER? (How will I undertake 
to becmne what I want to be?) 

Philosophers and practical men have been posing 
such questions through the ages. But only the mer
est handful of the two to five thousand college men 
my associates and I interview each year give any 
evidence of having given any consecutive thought or 
organized any constructive action toward beginning 
to resolve these for themselves. If these are perti
nent and significant questions, how should a man 
try to resolve them? 

Let me suggest a framework or mechanism; a 
tool, if you will. This tool must be sharpened and 
adapted to one's own purposes and methods, but it 
should meet three standards. First, it should be real
istic; second, it should be practical; third, it should 
provide for feedback. 

This tool or mechanism has four facets: 

1. Start to answer the question: WHAT AM I? 

2. Review your own appraisal with those you 
know and trust. 

3. Specify exactly what abilities and insights you 
wish to develop or change within a particular time 
period. 

4. Control and evaluate your progress at pre
determined intervals. 
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by A. LACHLAN REED 

FIRST: START TO ANSWER THE QUESTION: 
WHAT AM I? 

I say, start, advisedly because the question has 
many dimensions. Only a beginning will show you 
their extent. 

Wise men through the ages have discovered that 
there is no substitute for rugged self-analysis and 
self-improvement. The mature individual sees him
self and the conditions he lives in objectively but 
realistically. He governs himself and his circum
stances. He becomes the self -directing actor choos
ing his roles and determining how he will play them. 
An1ong the considerations he understands and di
rects are his: 

HEALTH-He governs his habits of indulgence, 
rest, and exercise, knowing that his physical vigor 
and endurance are directly pertinent to his ability 
to work with determination and concentration and 
to control his physical responses. 

CHARACTER-The sum of personal and moral 
qualities that make a man what he is are shaped by 
many factors over a long period. Central in impor
tance are: integrity--the habit of frank representa
tion of fact regardless of advantage; loyalty-the 
steady and faithful allegiance to well-developed 
principles and duties; confidence-a realistic trust 
and faith in oneself and one's fellows. 

INTELLIGENCE. This element has many as
pects. Among these are factual knowledge; the abil
ity and interest in learning new facts and applying 
thern; understanding of which facts can be con
trolled and adapted; the conceptual ability to reor
ganize facts productively; speed and accuracy of 
factual collection and use; memory, and the like. 
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((A 1nan' s growth and seasoning 

begins with self-knowledge') 

HUMANITY. Whether a man can maintain re
spect and elicit effective cooperation is probably one 
important touchstone of his humanity. Correlative 
to this are his abilities to understand how and why 
individuals and groups act and react as they do; his 
ability to communicate with others through all me
dia of expression with poise, timing, and sensitivity; 
and his ability to develop a welcome image in the 
minds of others because of his experience, his com
petence, and his breadth and depth of interest. 

PURPOSES-Immediate purposes are generally 
governed by actual conditions, but as these are 
achieved one after the other, they lay a pattern of 
accomplishment with substance and direction. For 
best long term results, immediate purposes should 
involve also longer-range strategic objectives. 

WORK HABITS. The pattern of a man's accom
plishments derives from the ways in which he be
gins in the here and now with a man's own thought 
processes and work habits. How he plans, how he 
acts, and how he controls his expenditures of time 
and energy toward specific purposes is the best meas
ure of his accomplishments and a valid predictor of 
success in future undertakings. 

A man's growth and seasoning begins with self
knowledge. The youth begins by thinking he is a 
reservoir of infinite possibilities. As he develops, his 
insights give him awareness of his limitations. With 
experience, he learns that the injunction "Know 
Thyself" is basic because it can guide him wisely to
ward a right use of his talents and the achievement 
of his potential-provided the strength of his will 
matched his aims. 

(Continued on page 34) 
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A. LACHLAN REED 

Born in March, 1917, in Smyrna, 
Turkey, and brought up in the Near 
East and Europe, the son of Dr. Cass A. 
Reed, President of International Col
lege. Graduated from Phillips Acade
my, Andover, Massachusetts in 1935. A. 
B. from Yale College, 1939, A. M. in 
1943; and PhD. from the University of .. 
Minnesota, 1953. Phi Beta Kappa, and 
member Elizabethan Club, winner of 
Marcia Henson Prize in American lit
erature and Clare Fellowship for two 
year's study at Clare College, Cam
bridge, Mass. 

War experience in USNR, Ensign to 
Lt. Cmdr., 1941-45, 1941-1942 in Office 
of Chief of Naval Operations, Washing
ton and 0. S. S.: 1942-44 in London and 
Middle East as Assistant Naval Attache 
in U. S. Embassy to Governments in 
Exile; 1941-1945 in Martinique and 
Guadeloupe F. W. I. as U. S. Naval 
Liaison Officer with Comar, Antilles. 

Following the war, with Minneapolis
Honeywell for two years in sales pro
motion and advertising; resigned to 
teach: one year at Silver Lake High 
School, 1951 - 1953; subsequently re
search fellow at University of Minne
sota and from January 1954 to July, 
1955, Special Assistant to U. S. Com
missioner of Education, Samuel M. 
Brownell, in Washington. Director of 
Industry-Education Relations for Min
neapolis- Honeywell Regulator Com
pany since September, 1955. 

Member of various civic, professional 
and social groups: Board of Directors, 
Yale Alumni Association of Northwest; 
Executive Board Viking Council of the 
Boy Scouts of America; Advisory 
Board, American Field Service; Trus
tee, Hobart College; national vice
chairman United States Committee for 
the United Nations; Steering Commit
tee, Relations with Industry Division, 
American Society for Engineering Ed
ucation. 
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The Willgoos Turbine Engine Test Facility is the world's most 
extensive privately owned turbine development laboratory. De
signed and built specifically to test full-scale experimental en
gines and components in environments simulating conditions at 
extreme altitudes and speeds, it is currently undergoing expan
sions that will greatly increase its capacity for development test
ing of the most advanced forms of air breathing systems. 

In the new Fuel Systems Laboratory engineers 
can minutely analyze the effects of extreme en
vironmental conditions on components of fuel 
systems - conditions such as those encoun
tered in advanced types of flight vehicles 
operating at high Mach numbers and high alti
tudes. Fuel for these tests can be supplied at 
any temperature from -65oF to +500oF. 
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Unmatched Engineering Facilities for Developing 
Advanced Flight Propulsion Systems 
Operations at Pratt & Whitney Aircraft are essen
tially those of an engineering and development 
organization. As such, an engineering atmosphere 
dominates the work being done, much of which di
rectly involves laboratory experimentation. 
, In the past three decades, expansion at Pratt & 

Whitney Aircraft has been almost tenfold. In 
recent years, greatest emphasis has been on extend
ing engineering facilities to meet the needs of ad
vanced research and development programs in flight 
propulsion. 

Among the Connecticut P & W A facilities are 
many that are unequaled in the industry. Thus 
today, Pratt & Whitney Aircraft is better prepared 
than ever to continue development of the world's 
best aircraft powerplants ... to probe the propulsion 
future ... to build and test greatly advanced pro
pulsion systems for coming generations of flight vehi
cles - in whatever form they take. 

The Connecticut Aircraft Nuclear Engine Laboratory, 
operated by Pratt & Whitney Aircraft, is situated on a 
1,200-acre tract near Middletown. The Laboratory was 
specially built for the development of nuclear flight 
propulsion systems. 

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

PRATT & W'HITNEV AIRCRAFT 
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Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS - East Hartford 
FlORIDA RESEARCH AND DEVElOPMENT CENTER- United, Florida 

33 



FUTURES 

(Continued from page 31) 

SECOND, REVIEW YOUR OWN APPRAISAL 
WITH THOSE YOU KNOW AND TRUST-

Looking in the mirror and seeing oneself accur
ately is not easy. But if you have looked and checked 
what you see with those who know you well, you 
are likely to develop a more accurate and objective 
image. In asking for the appraisal of others, be pre-
pared for sympathy and approbation. Very few have 
the courage (or temerity) to be completely honest. 
It is probably just as well. However, with the views 
of several, you will be in a position to have a compo
site representation that will help guide your own 
thinking. One suggestion: when you ask for the 

ARD 
RULES FOR EaDAY BUTTON DESIGN CONTEST 

1. Contest is restricted to I-T students. 

2. Entries must be submitted on 81/2 by 11 unruled, 
heavy white paper. 

3. Drawings must be in color or coloring must be 
specified. 

4. Designs must be simple enough to be reproduci
ble and legible on 2%" diameter button. 

5. Entry must be final design as the winning design 
will be used for the 1959 E-Day Button. 

6. Contestants' names, major curriculum, year in I 
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 E-Day Committee will be the judges, 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- I 
duction on a 2%" diameter button. 1 

10. All entries must be submitted before 4:00 p.m. 
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Feb. 28, 1959, at the Technolog Office, Room 2, 
Mechanical Engineering. 

vievvs of others on so personal and delicate a matter, 
be sure that the time and circumstances are appro
priate. And let them know as factually and objec
tively as possible, the elements of your own ap
praisal. 

THIRD, SPECIFY EXACTLY WHAT ABILI
TIES AND INSIGHTS YOU WISH TO DEVELOP 
OR CHANGE WITHIN A PARTICULAR TIME 
PERIOD. 

After you have developed a composite image from 
your own appraisal and the points of view expressed 
by those who know you well, sit down to define very 
specifically what improvements you wish to make in 
your own development. As you do so, you will want 
to consider basic and subsidiary objectives; realistic 
and practical beginnings, middles, and endings; the 
sources of inspiration you will call on in times of 
discouragement and apparent failure; how you will 
cope with changes in your points of view; and most 
importantly-whether this total undertaking is of 
sufficient importance to justify serious thought and 
effort. 

FOURTH, CONTROL AND EVALUATE YOUR 
PROGRESS AT PRE-DETERMINED INTERVALS. 

Unless you have a log, journal or diary and a 
system whereby you can record the progression of 
your thinking and doing, you are likely to lose your 
way. Certainly you shouldn't initiate a program of 
self-development until you have means of feedback 
or control. One useful format is an 8 x 11 page sub
divided into weeks. Each week has space for a def
inition of objectives, the means for achieving these, 
and an evaluation of results. Such a format provides 
for a readily visible review of action. 

One excellent way to carry on and stimulate such 
a program of self-development is that outlined by 
Benjamin Franklin in his Autobiography. Instead of 
a formal junta, however, as association of three or 
four close friends who respect each other and are 
willing to work together to help each other in a 
matter of common concern is the best guarantor of 
productive results. 

Such a specification as that outlined here is, of 
course, a vast over-simplification. Recognizing this, 
you may find it provides a structure for your think
ing. You yourself will have to alter and rebuild the 
structure as you see fit. And you will have to buttress 
it with your will, your energy, and your intelligence. 
As you do, you will come, I think, to understand 
Socrates when he said, "Let him that would move 
the world, first move himself." 
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WILLIAM F. BLOOMFIELD, B.S. I. E., LEHIGH, '53, SAYS: 

''Join 111e for a ay at 'WOr ?'' lllii! 

Bill is Plant Service Supervisor for New Jersey Bell Telephone Com
pany at Dover. He joined the telephone company after graduation, 
has held many jobs to gain valuable experience. Now he has three 
foremen and 32 craft people working for him. "It's a challenging 
job and keeps me hopping," says Bill. "See for yourself." 

"8:30 a.m. With my test bureau fore
man, I plan work schedules for the com
ing week. Maintaining equitable sched
ules and being ready for emergencies is 
imperative for good morale and service." 

111:30 p.m. After lunch, I look in on a 
PBX and room-phone installation at an 
out-of-town motel. The installation super
visor, foreman and I discuss plans for 
Tunning cable in from the highway." 

"9:10a.m. The State Police at Andover 
have reported trouble with a mobile 
radio telephone. I discuss it with the 
test deskman. Naturally, we send a re
pairman out pronto to take care of it." 

"2:45p.m. Next, I drive over to the 
central office at Denville, which is cut
ting over 7000 local telephones to 
dial service tomorrow night. I go over 
final arrangements with the supervisor." 

"Well, that's my job. You can see there's nothing monotonous about it. 
I'm responsible for keeping 50,000 subscriber lines over a 260-square-mile 
.area in A-1 operating order. It's a big responsibility-but I love it." 

Bill Bloomfield is moving ahead, like many young engineers in super
visory positions in the Bell Telephone Companies. There may be oppor
tunities for you, too. Talk with the Bell interviewer when he visits your 
·campus and get the whole story. 

JANUARY, 1959 

"11 :00 a.m. As soon as things are lined 
up at the office, I drive out to check on 
the mobile radio repair job. The repair
man has found the trouble - and to
getner we run a test on the equipment." 

"4:00p.m. When I get back to my office, 
I find there are several phone messages 
to answer. As soon as I get them out 
of the way, I'll check over tomorrow's 
work schedule- then call it a day." 

BELL 
TELEPHONE 
COMPANIES 
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THUS FAR this year, the Institute of Aeronautical 
Sciences has had three interesting and entertaining 

meetings. On Oct. 22 an organizational meeting was 
held and two films were shown. One film, entitled 
"Speaking of Air Power," concerned the Bendix Air 
Races and was an enlightening view of United States 
Air power. The other film, "Advance and Be Recog
nized," illustrated the educational and social oppor
tunities to be found as an lAS member. 

On Nov. 5, Dr. Hugo Schach, Director of Research 
for· lVIinneapolis Honeywell, lectured on the business 
aspects of engineering. The following question and 
answer period concerned employment opportunities 
in aeronautical engineering. 

The last fall quarter meeting dealt with nuclear 
energy, and the many practical engineering applica
tions. The guest speaker was T. J. MacDonald, Di
rector of the Department of Nucleonics at General 
Mills. 

On January 20th, an interesting meeting was held 
with Dean B. J. Lazan speaking on the forthcoming 
changes in the Aero Department curriculu1n. A stu
dent and staff discussion followed. 

THE UNIVERSITY of Minnesota student chapter of the 
Society for the Advancement of Management 

held its monthly meeting on January 14 in room 315 
Coffman. The featured speaker of the evening was 
Mr. R. K. Humphrey who spoke on "Power in Labor 
Unions-Good or Bad?" Mr. Humphrey is a labor 
consultant in St. Paul, and is also a member of the 
senior chapter. A lively question and answer period 
followed the talk. 

The next meeting will be held on January 28. A 
representative from the Kroger Company of Cin
cinnati, Ohio, will speak on "How to Choose a Com
pany for Employment." Coffee and doughnuts will 
be served following the meeting. 
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OCIET 

THE OFFICERS of AlEE-IRE wish to thank those 
students whose attendance made our Fall Quarter 

program so successful. There were nine meetings 
held with an average attendance of over 100. 

For Winter Quarter six meetings have been 
scheduled up to this time. These meetings include 
the following: 

Three fine Bell Science Series Movies in Color. 
1 The Unchained Goddess, Jan. 7 
2 Gateways to the Mind, Jan. 21 
3 Hemo, the Magnificent, Feb. 18 

In addition to these, the following speakers have 
been contacted: 

lVIr. Richard Lynn, Past Chairman, Minnesota 
Section of AlEE, Past President of Shriner's Toast
master Club, will speak on "The Unwritten Laws 
of Engineering" which deals with personnel prob
lems. This talk will be presented on January 28. 

At a date to be announced, Mr. Larry Larson, a 
fifth year student in EE, will speak on "Vitrosonics;" 
and Mr. LeRoy Griffith, head of the Transistor divi
sion of Minneapolis Honeywell, speaking on a topic 
that will be announced later. 

If any. student has an idea for a program he feels 
will be well accepted, he may contact any one of the 
Student Branch officers. 

Remember now, our programs are held every 
Wednesday noon at 12:30. There will be posters in 
the EE building indicating each week's program and 
the room in which it will be held. 

Hope we see you each Wednesday! 

MINNESOTA TECHNOLOG 



HORT 

THE AMERICAN Society of Mechanical Engineers, stu
dent chapter, University of Minnesota, held their 

monthly meeting on December 10. Vice-President 
Seppo Viikinsale conducted the meeting. Despite the 
approaching finals, a large number of members 
turned out to hear Professor J. J. Ryan speak on 
"Automotive Crash Safety." 

J. J. Ryan's philosophy is, "A man should not die 
because he hits a tree." Professor Ryan spoke about 
his experiences in developing and testing of hy
draulic bumpers, roll-over structures, and seat belts, 
.seat snubbers, retractable steering wheel, and re
cessed dash. He showed a film about various impact 
tests with and without the safety devices. In the 
film, Ryan and Walt Edelman hit a tree at 20 mph, 
without any injury to them. Ryan pointed out how 
reluctant the automobile manufacturers and the 
public are in incorporating and using these safety 
·devices. He added that it may take two generations, 
·before we will have a "safe" automobile. 

On December 5, members of ASME toured North
ern State Power, Black Dog Plant. Some first hand 
.experience was gained in power engineering. 

Victor Cox is planning various field trips for the 
new year. If you have any suggestions for field trips, 
_please leave them in ASME office. The officers have 
received many requests to resume fluid flow experi
.ments. Watch the field trip notices carefully. 

There is no better time to join ASME than while 
_in college. Student membership enables you to begin 
your professional development and to build impor
tant social and professional contacts at an early date. 
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Edited by BOB BUCHMEIER 

As a student member you share fully in the activi
ties and privileges of membership, but pay dues of 
only $6.00 per year with no initiation fee. Prior to 
graduation, you will be promoted to Associate Mem
ber without further application or payment of an 
initiation fee. Membership in ASME helps you to 
gain early recognition in your chosen field of spe
cialization and to continue your education after col
lege through association with established engineers. 

In addition to long-range benefits, Student Mem
bership in ASME brings you immediate returns. You 
will receive twelve monthly issues of Mechanical 
Engineering, and information regarding meetings 
and activities of the Section in which your school is 
located. You will also receive a Student Member pin, 
membership card and coupons which entitle you to 
five TECHNICAL PAPERS FREE OF CHARGE. 
Student members in their senior year will receive 
"The Unwritten Laws of Engineering," and just prior 
to graduation a copy of the "Professional Guide for 
Junior Engineers." 

As a student member you may compete for cash 
awards totaling $350 and trips to the Semi-Annual 
and Annual Meetings of the Society with expenses 
paid by the Old Guard. You may also borrow, if nec
essary, from several student loan funds. 

Special publications and technical papers of the 
Society may be purchased at reduced price, and you 
use the services of the Engineering Society's Library 
in New York at member's discount. 

You will get free coffee and doughnut at the local 
meetings. 

If you are not a member of ASME yet, see any 
officer or Professor Kleinhenz. Come to the next 
meeting and find out what ASME is doing. 

(Continued on page 38) 
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SOCIETY SHORTS 

(Continued from page 37) 

THE AMERICAN Institute of Physics Society is a local 
student chapter of the National organization. 

All students with an interest in physics are welcome 
to join. The A.I.P. attempts to promote a better un
derstanding of all phases of physics and their appli
cation to human welfare. The meetings consist 
primarily of discussions with guest speakers on spe
cialized areas of physics or related topics of an inter
esting nature and include material not normally 
covered in course work. 

On Oct. 7, 1958, the first meeting was held. Dr. 
J. R. Winckler, head of the IGY Cosmic Ray Program 
at the U. of M. was the guest speaker. Dr. Winckler 
has made several important discoveries concerning 
X-ray bursts during an auroral storm, and gamma 
rays during a solar flare. An interesting discussion 
took place on the objectives of the IGY Cosmic Ray 
Program and the Alaskan Expedition just completed. 

Dr. Otto Schmitt was the guest speaker at the 
second meeting Oct. 21. Dr. Schmitt was Program 
Chairman for the Symposium of Possible Uses of 
Earth Satellites in Life Science experiments and is 
also in the Working Group for Internal Instrumenta
tion of Satellites. He had just returned from a con
ference on Satellites in Washington, D.C. a few days 
before the meeting. An up-to-date and informative 
talk was given by Dr. Schmitt on the problems of 
putting a man into space. 

The third meeting was held Nov. 4. Dr. T. M. 
Sanders, assistant professor of Physics, gave several 
demonstrations and a very interesting talk describ
ing Solid State Physics and the challenge which 
exists in the field. 

Dr. E. L. Hill, noted theoretical physicist, was the 
guest speaker at the last meeting of the quarter, 
November 25. Dr. Hill, who has done most of his 
work in the area of relativity, quantum mechanics, 
and scattering theory, has also worked as a research 
physicist at the Physics Technical Institute of Lenin
grad. Dr. Hill gave a fine, well-received talk on 
theoretical physics as a vocation and as a contributor 
to the field of know ledge. 

Plan for some of the future meetings are: A talk 
on particle accelerators by Dr. L. Johnston; a liquid 
Helium de1nonstration by Dr. J. H. Werntz and a 
tour of MMM laboratories. 

Everyone is welcome to all meetings. 
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ARE You thinking of joining A.I.Ch.E.? Stop think
ing and join! 

For you underclassmen, as well as you upper
classmen, there is an opportunity to meet with the 
Chemical Engineering professors informally at the 
meetings and discuss your courses. Hate a subject? 
Come to the meetings and tell a professor your trou
bles. 

Our activities consist mainly of field trips to 
plants around the Twin Cities area such as the trip 
we took through Remington-Rand-Univac plant dur
ing the past month. However, between meetings 
there's always informal studying and talking in the 
A.I.Ch.E. room in the basement of the Chemical 
Engineering Building. 

Our dues (now the lowest in years) are $3.00 per 
year for national and local membership. The national 
membership entitles you to attend national conven
tions. The local dues include an annual dinner ban
quet at the end of the year. 

Come to room 34 in the Chemical Engineering 
Building and find out more about our club. Be sure 
to attend the next meeting. 

heta au 

THIS WINTER quarter, the fellows at Theta Tau will 
have a well packed schedule. During January, the 

winter formal and a toboggan party (provided there 
is snow) will be the main attractions. With several 
members going on the U. of M. Ski Train besides, 
January should be an exciting month. 

In February, the big event is the Polytech Ball. 
This is an annual dance where Theta Tau, Triangle, 
Kappa Eta Kappa, and Alpha Chi Sigma get together 
so that the members of the four engineering fraterni
ties can become better acquainted. A week-end ski
ing trip and a house party are also on the agenda 
for February. All in all, it looks like an exciting 
quarter. 

Starting January 12, the Monday night programs 
will begin for the quarter. The program is usually 
held after the 1neeting, with either a movie or a 
speaker with topics ranging from poetry to aerody
namics retardation. There are several interesting 
programs in store for this quarter. 

Any engineering student interested in finding 
out m.ore about Theta Tau are enouraged to call or 
stop in at any time, the door's always open. The 
telephone number is Fr. 1-7931, and the address is 
515 - lOth Avenue S.E. 
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The vortex tube is a refrigerating 
machine with no moving parts. Com
pressed air enters the vortex chamber 
pictured here and spins rapidly down 
an attached tube. Pressure and tem
perature differences build up, forcing 
cold air out one end and hot air out 
the other. Requiring no maintenance, 
a large vortex tube developed by 
AiResearch scientists and engineers 
can be permanently sealed in nuclear 
reactors, and has many uses in indus
tries with spot cooling problems. 

Many such pioneering develop· 

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; ~omputers and flight instru
ments; missile auxiliary power units; 
gas turbine engines, turbine and air 
motors; cryogenic and nuclear sys
tems; pneumatic valves; industrial 
turbochargers; air conditioning and 
pressurization; and heat transfer, 
including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

e An eight-month orientation pro
gram is offered prior to permanent 
assignment to help you aid us in 
determining your placement f1·om 
a variety of analytical or develop
ment projects. 

e Intensified engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid .. 
ing opportunity for 1·apid growth 
and advancement. 

@ Advanced education is available 
through company financial assist
ance at nearby universities. 

THE CORPORATION ®,Fm·/ull information write to M1·. G. D. Bradley 

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES <!I A/RESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 

A/RESEARCH INDUSTRIAL e AERO ENGINEERING e AIR CRUISERS e A/RESEARCH A VIA TJON SERVICE 
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* 
AIR CONDITIONING, REFRIGERATION, HEATING 

and HEAT TRANSFER PRODUCTS 

*Inner-fin tube has an 
"R" factor (internal 
coefficient) of 5.05. 
This spirally wound sur
face is on excellent tur
bulence promoter. It 
positively prevents 
channeling and has the 
highest value of overall 
heat transfer coeffi
cient of all types of 
heat transfer coils. 

un 

Inner fin is the patented Dunham-Bush 
development which has revolutionized the 
design of heat transfer equipment. It has 
introduced a basic new concept of heat 
transfer engineering, permitting units of 
smaller, lighter construction. 

Engineering developments such as inner-fin 
tubing are commonplace at Dunham-Bush 
... where progress in heating, air condi
tioning, refrigeration and specialized heat 
transfer products is an everyday occurrence. 

arYl• us 

• AIR CONDITIONING 
0 HEATING 

• REFRIGERATION 

a HEAT TRANSFER 

WEST HARTFORD 10, $ CONNECTICUT, CD U. S. A. 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Department 

of Scientific 
Confusion 

A report in The Chemical Dige.rt pub
lished by Foster D. Snell, Inc offers some 
cogent pointers on how to make scien
tific reports more scientific. Several meth
ods are offered but the principles can be 
illustrated by a simple mathematical 
example. 

"Every new engineer must learn early 
that it is never good taste to designate 
the sum of two quantities in the form: 

1 + 1 = 2 (1) 

"Anyone who has made a study ofad
vanced mathematics is aware that: 

1 = In c 

and that 

further: 

n=o 

Therefore eq. ( 1) can be expressed 
more scientifically in the form: 

In c + (sin2x + cos2x) = ~ _2-_ (2) 
L 2n 
n=o 

"This may be further simplified by usc 
of the relations: 

l = cosh y V l-tanh2y. 

( 
l )!l 

c =Lim l +-
z)-oo z 

Eq. ( 2) may therefore be rewritten: 

In [Lim (1 + _!:_) z] + (sin2x + cos2x) 
z)-oo z 

n=o 

cosh y 1/ l - tanh2y 
2n 

(3) 

··At this point it should be obvious 
that Eq ( 3) is much clearer and more 
easily understood than Eq ( 1). Other 
methods of a similar nature could be 
used to clarify Eq ( 1 ) but these are 
easily discovered once the reader grasps 
the underlying principle." 
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PON JOINING THE Technolog staff, I have become 
the target of many criticisms concerning the 
magazine. Such as, what has happened to the 

jokes, etc. Of course, being a conscientious person 
at heart, I immediately took it upon myself to try 
and cheer up the poor, unloved, masses enrolled in 
the Institute of Technology. This article is dedicated 
to those of you who feel the magazine has not met 
your demands. 

Gentlemen I would like to pass out this little 
bit of information ... the best way to get ahead is 
to be like a swimming duck-keep calm and cool on 
the top, but paddle like hell underneath. 

I heard a story the other day about a woman who 
loved her husband. He loved cheese. He died. She 
didn't believe in reincarnation, but since he loved 
cheese so much, she thought it would be a nice 
gesture to line his casket with every kind of cheese 
imaginable. 

Carrying the casket down the aisle, the pall
bearer on the back handle let go. When asked why 
he did such a thing, he replied, "If that guy is able 
to do what I think he's just done, he's able to walk!" 

Soon after Janice and Montie were married, 
.T anice decided to cook her first chicken. When 
Montie started to carve it, he said, "What did you 
st}lff it with, dear?" 

"It didn't need stuffing, darling," she replied, "It 
wasn't hollow." 

tatu'i 

by BOB EDMEYER 

While waiting for class to start, I overheard this 
conversation. "I've just got a bottle of gin for my 
wife." The reply was, "Well, that seems like a 
reasonable swap." 

While walking down a lonely, dark street in a 
rundown section in St. Paul, I heard someone speak 
to me from the shadows. 

"Would the gentleman be so kind as to assist a 
poor hungry man who is out of work? Besides, this 
revolver, I haven't a thing in the world." Out of the 
goodness of my heart, I gave the fellow my wallet. 

I was in court yesterday paying a traffic fine. The 
case previous to mine went like this: 

Judge: "Officer, what makes you think this M. E. 
is intoxicated?" 

Officer: "Well, Judge, it didn't bother me when. 
he staggered down the street and fell fiat on his face, 
but when he put a nickel in the mailbox, looked 
up at Foshay Tower clock and said, 'My Gawd, I've 
lost fourteen pounds,' I brought him in." 

Of course you've all read the immortal words of 
Benjamin Franklin: "Kid, keep your damn hands 
off 1ny kite." 

A little reminder to the struggling engineer: 
Don't be afraid to use your brain. It's the little things 
that count. 

With that thought in mind, I would suggest you 
try reading the rest of this magazine. After all, 
you're paying for it. 

District Attorney: "And you mean 
to say that you had sixteen beers and 
didn't move from the table the night 
of the murder?" 

Co-ed: "Where did you learn to 
kiss like that?" 

How to give a girl a surprise. Place 

your arm around waist. Draw her 

strongly toward you and hold her 

tight. Start to kiss her. When she says 
"stop," release her. Note amazement 
on her face. 

And there was the heart-rending 
case of the man who spilled a whole 
bottle of hair restorer on his head and 
smothered before he could get to a 
pair of scissors. 

JANUARY, 1959 

M.E.: "Siphoning gas." 

Joe: "What's all the excitement 
about?" 

Jim: "My wife has gone off with a 
man in my car." 

Joe: "What? Not your new coupe." 
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Hermann von Helmholtz .... on immortality 

" ... what arouses our moral feeling at the thought of a 

future cessation of all living creation on earth, remote as 

this may be, is above all the question whether all life is but 

an aimless sport, which will ultimately fall prey to destruc

tion by brute force. In the light of Darwin's great thoughts 

we begin to see that not only pleasure and joy, but also 

pain, struggle, and death, are the powerful means by which 

nature has built up her finer and more perfect forms of life. 

And we men know that in our intelligence, our civic order, 

and our morality we are living on the inheritance which 

our forefathers gathered for us through labor, struggle, and 

sacrifice; we also know that what we acquire will in like 

manner ennoble the lives of our descendants. Thus the 

individual. who works for the ideals of humanity, even 

if in a modest position and in a limited sphere of activity, 

can bear without fear the thought that the thread of his 

own consciousness will one day break." 

......- Uber die Entstehung des Planetensystems, 1871 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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ADVANCED DEGREES 
can be earned while a full
time employee of coNVAIR

POMONA. Salaries and benefits 
compare with the highest in 
private industry anywhere . 

If YOU are graduating in Engineering 
or the Sciences, you owe it to yourself 
to investigate the career 
advantages of becoming a 

PROFESSIONAL ENVIRONMENT 
CONVAIR-POMONA is housed 
in the newest kind of air
conditioned plant. Research 
and Development facilities 
manned by "name" experts. 

I 

I 

I 
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CONVAIR ... POMONA in Southern 
California is the first fully-integrated mis
sile plant in the U.S. Here the Navy's 
TERRIER supersonic missile is designed and 
built. You, as a graduate engineer or science 
major, can build an outstanding career in 
electronics and missiles systems at CONVAIR

POMONA. You will work with the most mod
ern electronic equipment known. Better 
yet, you will work with the kind of friendly, 
informed engineer-scientist groups that are 
pacing the advance into outer space. And 
you will live where the climate and oppor
tunities for spacious living and outdoor 
recreation are unsurpassed in America . 

PROMOTION FROM WITHIN 
assures you of continuing 
evaluation of capabilities and 
the swiftest possible advance
ment in this constantly 
expanding organization. 

. 

CALIFORNIA LIVING 
close to mountains, desert, 
seashore. Modern homes with 
swimming pools are within 
easy price range. Year-'round 
outdoor sports and recreation. 

I 

SEND RESUME FOR COMPLETE 

INFORMATION TO: 

ENGINEERING PERSONNEL DEPT. 7-R 

POMONA, CALIFORNIA 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

.. .. 

.. 
0 .. .. 

.. .. .. 
0 .. 
... .. .. .. .. . .. .. 
" 
" " 

.. .. . . 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• oo•C~~••oeeeooee •••••••••••••• ••••••••••••••• 

JANUARY, 1959 43 



MARKETS 

(Continued from page 11) 

The domestic market consumes ~bout 38% of our 
petroleum production. Railway, marine, bus and 
truck transportation, public utilities, and the manu
facturing industries are included in this sector. All 
types of petroleum products are used in the commer
cial and industrial markets with residual fuel oil 
being most important. 

The agricultural market uses about 10% of the 
industry's products. The main products used are gas
oline and diesel fuel. 

The government-military uses about 3.5% of the 
total production. Again all types are used in this sec
tor, with military fuels such as gasoline, jet fuel, 
and residual and light fuel oils being the most im
portant. 

Dis.tribution of Fuels 

A large organization has been formed to provide 
efficient distribution for the enormous volume of 
petroleum products consumed. Since in the distribu
tion of these petroleum products succeeding sales 
become smaller in size but greater in volume, the 
usual marketing channel of Producer-Wholesaler
Retailer-Consumer may be used. 

The refinery, or producer, performs the first step 
of the distribution by storing, either at the refinery 
or at refinery-owned petroleum depots, the products 
that are for sale. Large consumers, such as formula
tors, converters and the government, buy in lots of 
several hundred thousand barrels, purchase directly 
from the producer. Competition at this level is in
tense, since a price differential of one-tenth per cent 
per gallon involves literally thousands of dollars per 
sale. 

A very large percentage of the output of the re
fineries goes to petroleum terminals. These may be 
e~ther another part of the refinery operations or 
they may be independently owned terminals that 
buy from every available source of supply. Terminal 
operators, who usually buy in lots of 150,000 barrels 
or more, sell in lots of thousands of gallons to bulk 
stations and oil jobbers. Large service stations with 
adequate storage facilities buy directly from the pe
troleum terminals. 

The bulk oil stations and oil jobbers usually sell 
in lots of hundreds of gallons to retailers and larger 
consumers that have storage facilities. A few bulk 
stations sell directly to the small consumer. These 
stations can usually sell at a slight discount since 
they eliminate one step in the channel of distribu
tion. Fuel oil is usually sold by the bulk stations or 
the oil jobbers since the quantity per sale is usually 
over 100 gallons. Most farmers buy fuel for agricul
tural consumption from the bulk stations or oil job
ber. 

The retailer, who is our service station operator, 
sells to the small consumer. The sales are to the auto-
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mobile operators and are usually for only a few gal
lons. Other retailers, such as garages, also sell pe
troleum products as a side line. 

Distribution of Special Products 

LPG, which is liquefied propane and or butaner 
must be kept under high pressure. It is delivered 
from the liquefaction plant in pressure tank cars or 
trucks to the bulk station. At the bulk station it is 
stored in pressure tanks until it is charged into the 
heavy steel containers in which it is delivered to the 
consumer. The steel containers vary in size from 
about 2 to 50 gallons. 

Lubricants, both grease and oil, are sold by the 
refinery in bulk or in small containers. Speciallubri-· 
cants 1nay be compounded by the refinery for chain 
retailers for sale under the retailer's brand. Inde
pendent blenders purchase bulk lubricants from the· 
refinery and after processing sell under their own 
brand. The channel of distribution for lubricants; 
parallels that of fuel. 

Asphalt and carbon black are usually sold for 
commercial and industrial uses. These products are 
usually sold by the refiners to wholesalers who in 
turn sell to the commercial and industrial users. 

The efficiency of the distribution of petroleum 
products is demonstrated continuously, for without 
the efficient movement of oil products from producer 
to consumer our homes would not be heated, our food 
would not be cooked, and our automobiles would 
not run. 

1980 

(Continued from page 29) 

the second time, covered with elm tree drippings, I 
came out of a coma." 

"That is indeed a sad story. I must say you look 
healthy enough. What do you eat?" 

"Well, a buddy and I run a trap line on campus 
and we pick up a few squirrels, robins, and rabbits 
from time to time. When things get tough we eat 
bark, roots and herbs." 

"Yes, I see the bark is chewed off all the trees in 
the area. Well, thank you very much, Juglip. This 
has been an enlightening interview and I am sure 
our audience has enjoyed it." 

"Can I say one more thing?" 

"Sure. What is it?" 

"Hello, rna." 

"While I am out looking for another job, I will 
turn the program over to Melvin Artibus, on the 
foot bridge." 

(Continued next month) 
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Finescale 
Now, in labs or on your part

time job, or maybe in the future 
you could run into a problem of 
accurately measuring a small ob
ject or part. One solution for this 
problem is offered by the Finescale 
Company. 

This device contains a specially 
powered magnifier that compares 
the small object with a transpar
,ent, dimensional-scale pattern, 
:showing accurate plus or minus 
measurement. A device like this 
can be used as the work progress 
on the machine. In this way the 
operator saves time needed in go
ing for special gages while at the 
same time the dimensions are 
,checked while the work is in proc
ess, cutting down time and rejects 
to the minimum. 

The Finescale Magnifying Com
parator checks radii, angles, cham
fers, threads, small holes, lineal, 
radial and tangent dimensions, and 
odd shapes. It could be useful to 
you as an engineer in inspecting 
:finished work or possibly checking 
-the wear on steel tools. 

This handy shop tool c o m e s 
, either at $15.50 or at $18.50 with 
-the various extra measuring scales 
. at $1.00 per pair. The measuring 
. scales come in pairs, one black and 
one white so as to provide one that 
will contrast with whatever it is 
you are measuring. 

Information can be obtained by 
· writing: Finescale Company, 218 
S. Western A venue, Los Angeles 4, 

, California. 
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'Space Talk' Guide 

Translates Jargon 
A pocket - size down - to - earth 

glossary of astronautical terms has 
been published by Republic Avia
tion Corporation to guide laymen 
through the lexicographic laby
rinth of space science. 

From Abort (failure of a rocket 
or missile) to Zip fuel (special 

high-energy jet engine fuel) the 
little booklet reviews 133 of the fa
vorite words from the vocabularies 
of space scientists and engineers. 
Translations for this new sub-dia
lect of polysyllabic jargon cover 
such words as aeropause, astrobi
ology, cislunar, magnetohydrody
namics, parsec and perigee, togeth
er with such technical slang as 
auntie, bird, dog house, lox and 
pick-up. 

Dr. William J. O'Donnell, chief 
engineer for aircraft and missile 
development at Republic, points 
out in a foreword that in the 88 
years since Jules Verne wrote his 
around - the - world classic we've 
added some 28,000 words to the av
erage dictionary. Since Sputnik I, 
he said, there's been a sharp in
crease in the words coined almost 
daily. 

"The average person's 15,000-

word vocabulary is hard put to 
keep pace, so perhaps this little ref
erence guide will help in a clearer 
understanding of missile, rocket 
and space activity," Dr. O'Donnell 

said. 

Summer Employment 

Guide Now Ready 
Want a free trip to a faraway 

place with a strange- sounding 
name? Or do you want to be a stay
at-home money-maker this sum
mer? 

No matter what your inclination, 
every teacher, college student and 
professor will have a choice from 
over 12,000 summer earning oppor
tunities described in the new and 
expanded 1959 WORLD- WIDE 
SUMMER PLACEMENT DIREC
TORY. 

The DIRECTORY lists specific 
jobs in 20 foreign countries and all 
49 U. S. States. They range from 
steamships to dude ranches, from 
work-travel trips overseas to sum
mer theatres, from study projects 
to research, from camps to national 
and state parks. 

Each listing includes a descrip
tion of the job, the necessary quali
fications, the salary, and the name 
and address of the employer. In
formation is also given on how to 
apply for positions with a sample 
resume to assist applicants. The 
best summer jobs are filled early 
in 1959, so job seekers should apply 
as soon as possible. 

In response to requests from stu
dents, the DIRECTORY has added 
a section especially for them. It 
lists training programs, an asset to 
future careers, in hundreds of firms 
and the U. S. Government. 

Copies of the DIRECTORY may 
be examined at most University 
Place1nent or Dean's Offices, Li
braries and School Superintend
ent's Offices, or may be obtained 
for $3.00 each by writing to The 
Advancement and Placement Insti
tute, Box 99K, Station G, Brooklyn 
22, N.Y. 

There are no fees for any posi
tions obtained through the Insti
tute and its service publications. 
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E ER L 

Ex-Tx1s wife as he comes home at 
3 dclock: 11Well, home's the best place 
after a II, isn't it?11 

MINNEAPOLIS 

BLUE PRINTING CO. B KBI 
Ex Tx: 11Well, I wouldn't know about 

that; it's the only place open right 
now.11 

Gold lettering - Stamping 

Tooling Engineer: 11The dog seems to like 
to watch you cut hair." 

612 Third Avenue South 

Minneapolis, . Minn. 

WE BIND 

Medical Theses 

University Barber: "Not particular
ly, but sometimes I slip and snip off 
an ear.11 

FEderal 2-5444 

Chemical 

Magazines 

Pamphlets 

Text-Books 

Law Reviews 

A sorority is a group of girls living 
in one house, with a single purpose 
... to get more girls to live in one 
house, with a single purpose. 

COVERS - ALBUMS - BLANKBOOKS 

Made to your specifications 

ERIC 
Bl 

s 
ERY 

Thought-of-the-Month: A pinch of 
salt is greatly improved by dropping 
it into a can of beer. 

SLIDE RULES AND 

DRAWING SETS 

First Communist: "Nice weather 
we're having." 

downstairs 

GRAY1S DRUGSTORE 
Second Communist: "Yes, but the 

rieh are having it too!11 

Agents for 

KUEFFEl & ESSER CO. 1326 4th St. S.E. FE. 6-5765 

love-the delusion that one woman 
differs from another. 

EXPLOSIONaPROOF ELECTRICAL POWER 

(Continued from page 17) 

rotate along with the rotor assembly. The big draw
back here was the rectifiers which were available. 
They were big, inefficient, and totally lacking in the 
necessary mechanical strength needed to withstand 
high speed rotation. 

The development of the germanium transistor 
and then the silicon diode, revived the old rotating 
rectifier idea. The silicon diode had everything to 
1nake the idea work. It was s1nall, very efficient, and 
wonderfully immune to thermal and mechanical 
shock. 

The circuit diagra1n for the brushless generator 
is given in Figure 1. Connected to one phase of the 
armature of the alternator, is the sensing circuit. 
This con1ponent of the control circuit decides whe
ther the output voltage of the generator is high or 
low. The sensing circuit feeds its correction to the 
control windings of the magnetic amplifiers, which 
in turn vary the current in the exciter field. Any 
change in the exciter field produces a corresponding 
change in the exciter output. The three phase out
put of the exciter is transmitted to a bridge of three 
full wave rectifiers, comprised of six silicon diodes, 
and on to the alternator field through wires rigidly 
attached to the rotating shaft. 

Figure 2 is a photograph of the rotor of the brush
less generator, showing the three phase exciter arm-
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ature, and the silicon diode assembly. This photo
graph shows how the exciter armature is wound 
and also gives a clear picture of the alternator field 
windings and field poles. 

The whole transformation from the a.c. output 
of the exciter to the d.c. input of the alternator field 
has been made without brushes, commutator, or slip 
rings. It should be noted that the only rotating parts 
of this generator are the exciter armature, the rec
tifiers, and the alternator field. 

The brushless generator will have an immediate 
effect on power requirements of the petroleum in
dustry because of its no-spark operation. A local 
firm., Electric Machinery Mfg. Company, presently 
engaged in production and sales of the brushless: 
unit, has discovered a natural application in off
shore drilling rigs. Space limitations on these float
ing derricks place the generator in the immediate 
vicinity of hazardous operation. No moving electri
cal contacts reduces danger to a 1ninimum since there 
can be no sparks. 

Elimination of moving electrical contacts simpli
fies maintenance to the point of occasional bearing 
lubrication. 

This marriage of the "ancient" art of rotating 
electric generators with the "magic" of electronics 
indicates a basic change, in electrical power for the 
petroleum industry. Brushless generators will be 
synonymous with safety and minimum maintenance~ 
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h careers 
Researc 

This could be the most valuable reading you've ever done! 

.JUST Pl.U:U .. USHI!i::I) ..... VOURS FREE! An interest
ing, comprehensive, 16-page brochure that will answer 
your questions about how to use your training and 
talents to your best advantage in the job you select. 
The story is too big, too diverse and too detailed to tell 
here-that's why we ask you to let us send it to you. 

Get this preview of a whole range of exceptionally 
promising futures for the price of a postage stamp. 
Find out how a fast-growing company encourages 
engineers and scientists to develop their potentialities 
to the fullest. 

HBGHUGHTS FROM THIS HELPFUL BOOK: 

Raytheon's Record- review of pace-setting activities in 
electronics that widen horizons for you. 
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SCIENCE PROBES FOR OIL 

(Continued from page 23) 

similar to light waves, but they have a much shorter 
wave-length and the penetrating effect of X-rays. 
They are capable of passing through several inches 
of steel casing, thereby allowing measurements in 
cased holes. 

Various rock types can be identified by the radio
activity they display. Igneous rocks contain widely 
distributed amounts of radioactive elements. As 
these rocks are weathered and redeposited, the radi
oactive elements are also removed and redeposited. 
But the radioactive elements are concentrated in 
some type of strata and not in others. The reason for 
this concentration is not fully understood. 

Clays and shales, especially dark-colored marine 
organic shales, show greater radioactivity than sands 
and sandstones. In some regions, geologically older 
shales are more radioactive than the younger shales. 
Coal, salt, anhydrite, and other saline rocks are 
weakly radioactive. Pure quartz-sandstone and lime
stone show very low radioactivity. 

Induced Radiation 

The location of fluids in exposed strata is very 
helpful in finding possible oil zones. This can be done 
by bombarding the exposed strata with neutrons 
and recording the induced gamma ray radiation. 

When neutrons bombard the formations, atomic 
disintegration of the exposed strata results. The 
products of the disintegration are alpha particles, 
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beta particles, and gamma rays. These gamma rays 
are called induced gamma rays. 

Fluids in the rock will emit few induced gamma 
rays. This is because the hydrogen present in fluids 
slow down the neutrons or cushion the disintegrat
ing effect of them. So the location of a zone of low 
induced gamma ray intensity indicates the presence 
of hydrogen ions, generally in the form of water or 
oil. Regrettable, the two can only be distinguished 
by another method-electrical logging. 

Logging Equipment 
The device used to measure gamma ray intensity 

is basically simple. It consists of an ionization cham
ber suspended on a coaxial cable and a recording 
mechanism at the surface. This ionization chamber 
is lowered in the well, and the relative gamma ray 
intensities are recorded on a roll of paper properly 
calibrated for depth. 

This description should suffice for those of you 
who are interested only in results. :But for those 
electrical engineers planning to build their own 
detector and become rich from the oil they find, a 
more detailed description is necessary. 

The ionization chamber is in a protective steel 
cylinder about 9 3/4 ft. long and 3 5/8 in. outside 
diameter. It is tightly sealed at both ends against 
the well fluid. It contains a gas of high molecular 
weight, such as Freon, and has insulated external
electrodes at each end. These electrodes are con
nected with a source of d-e electricity. Batteries in 
the upper part of the instrument furnish current to 
the ionization chamber and to an amplifier. When 
gamma rays penetrate the ionization chamber, the 

(Continued on page 52) 
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NATURAL GAS 

(Continued from page 19) 

diminish in size and thus the succeeding bits must 
be smaller. Therefore, the approximate depth of the 
well must be calculated beforehand. When the drill
ing is completed, the well resembles a vertical tele
scope, with the big end at the surface. A pipe, sealed 
at the bottom end, is lowered into the hole, followed 
by a tool called the perforating gun. This gun fires 
steel-jacketed bullets through the casing. If the well 
is a producer, gas will flow through the casing at 
pressures up to 1000 psi. The driller then caps the 
well with a valve and the well is ready to be con
nected to a pipe line which will eventually carry the 
gas to the consumer. 

The gas is fed from the wells into feeder pipe
lines. These small pipelines converge into larger ones 
and finally reach the processing plant. Here the gas 
is made ready for the consumer, impurities are re
moved and by-products are produced. The first step 
in the processing of the gas is to remove the sand 
which it is carrying. This is done by reducing the 
velocity of the flow and thus allowing the sand to 
settle out. This same process will remove any oil 
present in the gas. Next the gas is bubbled through 
oil to remove dust, after which water is removed 
either by condensing it or by dehydration. Now the 
by-products must be removed. 

Hydrocarbons are removed by condensation or 
absorption. These hydrocarbons are sold as bottle 
gas or are used as raw materials for a wide range of 
chemical products including synthetic fibers, syn
thetic rubber, alcohol, plastics, insecticides, and 
ammonia fertilizers. Another very important by
product of the natural gas industry is helium. Nat
ural gas wells in the United States are the world's 
only known source of this gas in commercial quan
tities. When the natural gas has been cleaned, and 
has given up its by-products, it now is ready to travel 
through the pipelines to the consumer. 

There is only one method of transporting natural 
gas economically-this is through a high pressure 
pipeline. By the end of 1957 there were 549,000 miles 
of gas pipelines in operation in the United States, 
gathering and distributing 11.5 trillion cubic feet of 
natural gas a year. These pipelines are extremely 
expensive, costing up to $150,000 per mile. Every 
150 to 200 miles along their length a compressor sta
tion must be built to keep the gas flowing at pres
sures up to 1000 psi. 

The laying of a gas pipeline is an extremely 
complicated engineering task. A path 50 feet or more 
wide must be cleared the length of the pipe. The 
ditch in which the pipe will be layed must then be 
dug with large machines. Streams must be traversed 
by weighing down the pipe, or if they are too tur
bulent, special suspension bridges must be built. The 
pipe is bent to the contour of the land, which is no 
mean feat with a 30 in. pipe. The actual laying of 
the pipe is an exacting art. The individual pipes are 
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welded together after which they are X-rayed to 
find any imperfections. Following the welder is a 
huge machine that cleans the outside of the pipe, 
applies a coat of protective coal-tar enamel or similar 
compound and spirally wraps it with glass fiber, 
asbestos felt, and kraftpaper. When about 8 miles 
of pipe is completed, the inside is cleaned, and it is 
carefully placed in the ditch. The pipe must be han
dled gingerly so that leaks are not produced. The 
bulldozers then fill the ditch and the pipeline is 
completed. 

The consumption of natural gas varies greatly 
over the course of the year. With the large invest
ment in pipelines, the gas companies must use them 
continuously at near maximum capacity to be eco
nomically competitive with the other fuels. There
fore, the gas must be stored and in the winter this 
reserve is used. Tanks would be too expensive for 
gas storage in large quantities, therefore the gas 
companies are using abandoned oil and gas wells. 
The gas is pun1ped down into these wells and is 
stored there until needed. If wells are not available, 
caverns or mines are sometimes used. This gas stor
age is a recent development, but already nearly 200 
of these underground pools are in use, with a total 
capacity of 2.6 trillion cu. ft., about 70% of the na
tion's annual residential gas requirement. 

When gas finally reaches the consumer, how is it 
used? We are all familiar with natural gas as used 
in home heating and in home cooking, but where is 
the rest used? Gas is the favorite source of heat for 
the vast food processing industry. Its cleanliness, 
easy regulation, and inexpensiveness have seen to 
this. Another large consumer is the electric power 
companies. Natural gas is used in refining metal and 
in nearly any industrial process where heat is re
quired. 

With the ever-increasing need for power, the fu
ture of the gas industry looks bright. New legislation 
prohibiting "flaring" has reduced the waste of natu
ral gas and the vast "off-shore" deposits recently 
tapped will add tremendously to the reserves of the 
United States. New reserves are being discovered 
faster than the gas is being used, so even with the 
increased use of natural gas, we will not run out for 
quite some time. 

I wish to thank the American Gas Association 
who very generously supplied me with information 
without which this article could not have been 
written. 

I come from a small town. They won't allow you to 
use electric razors there. When you plug 'em in all the 
trolley cars stop. 

Do you know the definition of a red-head -a com~ 
munist outhouse. 

Skidding is the action 
When friction is a fraction 
Of the vertical reaction 
Which won't result in traction. 



RACE & RALLY 

(Continued from page 26) 

also given for any dent or other damage to the car. 
These rallies are usually held, at least in part, in the 
mountains, and if the weather is bad, many cars are 
disqualified for not arriving within the maximum 
allowable time. The winner of the rally is that car 
which has accumulated the least penalty points. 
Thus the European rallies require a great amount 
of driver skill and the navigator is primarily inter
ested in not getting lost, as the arrival time, although 
predetermined, does have an inherent margin of 
€rror. International rally championships are held 
each year. These are made up of about 12 European 
rallies. Their average length is 2500 miles and they 
draw the best rallyists of Europe. Large cash prizes 
are given, thus producing many professional ral
lyists. 

The American rallies are run on an exact time 
basis. This is primarily due to the strict enforcement 
of maximum speed laws in the United States. The 
cars are to arrive at the check points at exactly the 
correct time. Any deviation from this time, in either 
direction, is error. The amount of error is added up 
and the car with the least amount of total error is 
the winner. Some of the best rallyists have recorded 
total errors of less than 10 seconds for a 10 or 12 hour 
rally. Thus the timing becomes very important. The 
navigator really comes into his own in an American 
rally. The route is generally less strenuous than 
those of Europe; therefore, the driver concentrates 
on maintaining the correct speed. The route to be 
driven is not given to the contestants until they 
reach the starting line, this is in contrast to Europe 
\Vhere the route is handed out the day before. Thus 
in America with the cars starting at one minute in
tervals, the operators have only one minute to look 
over the map before starting and thereafter all com
puting must be done in the moving car. This raises 
the chances of getting lost considerably. The rally
ists are told the average speed that must be main
tained on different legs of the route, and from this 
the arrival times at the check points are calculated. 
There are often check points not indicated on the 
map so that the rallyists must maintain the correct 
average speed over the entire length of the route. 
This means that the navigator must be calculating 
continuously and informing the driver of any error 
in time. For those of you who think you are good 
with a slide rule, the job of navigator in a rally is a 
real challenge. The rallyists in this country are com
peting only for a trophy as no cash prizes are given. 
Therefore you do not see the factory - sponsored 
teams or the professional rallyists here as you do in 
Europe. Rallies are usually sponsored by sports car 
clubs and thus the vast majority of the cars enter
ing and winning are foreign in origin. However, 
there are exceptions to this; for example, an Olds
mobile recently won the Great American Mountain 
Rally, one of this country's toughest. 

So if any of you want to try your driving skill 
against that of the sports car drivers, this is your 
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chance. If you are seriously going out to win rallies, 
it can be quite expensive. The consistent winners 
spend hundreds of dollars for timing devices and 
odom.eters. Timing must be very accurate, as errors 
are recorded in tenths of seconds. Rallying is not a 
poor man's sport, but neither are sports cars them
selves, and compared to racing, it is relatively in
expensive. 

PIPE LINE 

(Continued from page 15) 

rangement gives a great degree of flexibility to the 
entire pipe line by not allowing the crude to accu
mulate at the oil fields for large batches, and yet 
not requiring the refineries to be constantly making 
allowances for the smaller batches. With the storage 
facility at Superior and an ultimate output of 300,-
000 barrels per day into the 30 in. line, crude is quick
ly removed from the "supply" and deliver§d con
veniently to the "demand." 

The pipe line is considered a common carrier. It 
carries the product for the buyer, not the producer. 
In this case, a major portion of the oil goes back into 
Canada. Therefore, the crude travels in bond in the 
United States, and no duty is levied for the entry and 
exit across the national boundaries of this country. 

At this time, there are intermediate points in the 
United States where the crude can be taken off. All 
except two of these points are for small refineries. 
One exception is the Lake terminal faciliity at Su
perior. The other point is the Minnesota Pipe Line 
at Clearbrook. 

Since pipe lines are for the greater part below 
the ground, few realize the enormous size of install
ations, and the cost of initial construction. As an ex
ample of costs, the original construction from Ed
monton to Superior with four pumping stations, rep
resents 90 million dollars. The extension of the 30 in. 
line from Superior to Sarnia cost another 76 mil
lion dollars. 

Rates for the transportation in the line are de
pendent upon the gravity of the crude and the dis
tance that it is pumped. An example of rates for a 
crude with a gravity of 34.5 from Redwater to Su
perior amount to 44 cents per barrel. Thirty cents 
covers the transportation in Canada, while 14 cents 
is the charge for transportation in this country. From 
Redwater to Port Credit, the rate is 74 cents per bar
rel. Forty cents goes for the Canadian share, while 
34 cents is the United States charge. 

This pipe line is of extreme importance to the 
Canadian people, as it means the imports of pe
troleum and its products can be reduced. With this 
pipe line and the new refineries being built, Canada 
hopes to approach self-sufficiency with respect to the 
all important oil. 
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Lubrication of enclosed parts can now be 
inspected without disassembly. Standard 
Oil scientists have developed the instru
ment system shown here which measures 
the presence or absence of the required 
lubricant on concealed parts by checking 
the ability of the entire assembly to cut 
down radiation passed through it. 

How to ~~see~~ without loo 
At a final inspection station how would you 
make sure that enclosed parts were properly 
lubricated? Until recently, if you really wanted 
to know, you had to remove the housing, dis
assemble the mechanism-a costly, time
consuming process-and take a look. 

But now Standard Oil research has solved 
the problem with a new instrument system 
that does away with disassembly. It passes 
radiation through the assembly and measures 
the amount that gets through. Inspectors can 
tell whether or not the proper level of lubricant 
is present without looking inside. 

This remarkable device is just one of hun
dreds of ways in which Standard has helped 
industry solve problems connected with lubri
cation. It was developed by a team of Standard 
Oil scientists and engineers who saw the need 
for a new approach to an old problem. 

Such creative thinking is the product of the 
atmosphere in which Standard Oil scientists 
work. They have the time, the equipment and 
the opportunity to contribute to the progress 
of their industry and their country. That is 
why so many young scientists have chosen to 
build satisfying careers with Standard Oil. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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CAT CRACKING 

(Continued from page 22) 

catalysts of natural clays or synthetic alumina-sili
ca mixtures. Both processes are carried out at tem
peratures greater than 450° C and pressures of 10-
50 p.s.i.g. 

In the fluid catalyst process the catalyst is in the 
form of a fine powder which moves with the gas 
oil fluid. The gas oil feed enters the system just be
low the regenerator (see flow diagram). Hot regen
erated catalyst cuts into the feed line below the re
actor and instantly vaporized the gas oil causing it 
to flow into the reactor. When the oil vapor and cata
lyst mixture enters the reactor, the decrease in ve
locity of the vapor causes the used catalyst to settle 
to the bottom. This catalyst eventually overflows 
into the catalyst stripper and passes into the regen
erator. Waste coke, from the cracking reaction, de
activates the catalyst and accompanies it into the 
regenerator. The coke burns off in the regenerator 
to form a flue gas. (Pumps supply the air needed 
for combustion.) The flue gas passes through cy
clone separators to remove any catalyst and flows 
out of the system. Then the regenerated catalyst 
flows out into the feed line to complete the catalyst 
cycle. 

In the reactor the cracked gas oils flow out 
through cyclone separators, to remove any unsettled 
catalysts, into the fractionator. Here heavy cracked 
gas oils settle to the bottom, where pumps remove 
them and send them back to the reactor for further 
cracking. Pumps remove the intermediate cracked 
gas oils along the fractiona tor and recycle them back 
through the fractionating column or in some cases 
back through the reactor for further cracking. Light 
gases pass out the top of the fractionator into a 
separator. There, pumps remove the unstabilized 
gasoline and recycle it through the fractionator. Fi
nally the gas products are removed from the sep
arator. 

The difference between the fluid catalyst process 
and the moving bed process of catalystic cracking is 
mainly in the catalyst cycle. In the moving bed proc
ess, the catalyst is in the form of pellets. The gas oil 
feed passes through heaters which vaporize it. These 
gas oil vapors enter at the top of the reactor where 
they meet the catalyst falling from overhead. The 
·cracked gas oils flow to the fractionator while the 
deactivated catalyst continues to fall into the regen
erator. Mechanical or thermal lifts carry the regen
-erated catalyst from the bottom of the regenerator 
to the top of the reactor. This catalyst again drops 
through the gas oil vapors to complete the cycle. 

One of the main problems in catalytic cracking 
today is in the preparation of the gas oil feed. With 
the improvement of catalytic cracking processes, 
the mnount of feed needed exceeds the amount of 
feed available. In some cases, larger gas oil molecules 
are being used as feeds. 

Catalytic cracking in modern refining today is 
taking an increasingly important role as more high 
octane gases are needed for fuels in modern trans
portation. 
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(Continued from page 48) 

gc.s in the chamber is partially ionized and a C"....lrrent 
flows between the electrodes. This current is directly 
proportional to the intensity of the gamm9. rays 
passing through the chan1ber. The c:1rrent is gen
erc:lly only several ten-trillionths of an ampere, so 
it must be greatly amplified before it may be trans
mitted through the coaxial cable to the s'..lrface. The 
recording mechanism at the surface further ampli
fies the impulses and records them on a roll of log
ging paper marked by a depth-recording device. 

Before any of you rush off to get a "do-it-your
self" kit, a word of caution is in order. Two motor 
trucks are necessary, an instrument or rec:=>rding 
truck and a cable truck. Also 5,000 to 25,000 feet of 
scuff-resistant, waterproof coaxial cable is needed. 

Radioactivity logs have several important uses. 
They show rock type, fluid content, and structural 
relationships. These are essential in oil exploration. 
The idealized radioactivity log in figure 1 shows 
how the rock type and its fluid contents, can be de
termined. 

Zone "A" is a shale with several thin s::~.ndstone 
tongues. The shale has a high natural value and the 
sandstone has a low value. The low value could indi
cate a limestone, but limestone seldom has enough 
pore space to hold fluid. Zone "A" does contain 
fluid, characteristic of shale, as indicated by the low 
induced gamma ray intensity shown on the neutron 
log. 

Zone "B" is probably a limestone with a small 
shale break. The limestone is shown by the very low 
natural intensity and the low fluid content. 

Zones "C" and "E" are definitely shales, perhaps 
black marine-shales as indicated by the high natural 
radiation and high fluid content. 

Zone "D" is the prize which you seek. It is a 
sandstone or porous limestone with a high fluid 
content. The hydrocarbons from the surrounding 
shales have migrated into this natural reservoir. The 
overlying shale forms an excellent "cap rock" to 
hold the oil in this reservoir. Assuming the structure 
is favorable, an electrical log of this area would be 
run to locate the oil-water interface, and production 
could begin. 

Structure of the strata in an area may be deter
mined by comparing the depth to various "key beds" 
in the area. These key beds are typical layers of 
widespread extent and uniformity which can be 
recognized easily on any radioactive log in the area. 

Usually an electrical logging method is used with 
the radioactivity method in uncased hole. The elec
trical method differentiates between oil and water 
and between indicated rock type and porosity. These 
factors and the radioactivity values provide a very 
accurate picture of the exposed strata in the well; 
however, in cased holes or wells filled with saline 
mud, the electrical method is useless, so the radio
activity method must be used exclusively. 

MINNESOTA TECHNOLOG 
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"It is what men bring with them in the way of 
character and adaptability and fresh ideas that 
enriches the organizational bloodstream and 
insures corporate longevity." This is the ob
servation of Crawford H. Greenewalt, President 
of the DuPont Company. 

In a lecture given in the past year at Columbia 
University, Mr. Greenewalt outlined his views 
on the role of the individual in the organization. 
"The DuPont Company's success over the last 
150 years," he pointed out, "has come about in 
large part through devoted allegiance to two 
major themes ... 

"First, the realization that an enterprise will suc
ceed only to the extent that all individuals as
sociated with it can be encouraged to exercise 
their highest talents in their own particular way. 

"Second, the provision of maximum incentives 
for achievement, particularly in associating 
the fortunes of the individual to that of the 
corporation. 

"Men are not interchangeable parts, like pinion 
gears or carburetors. Individuals differ in ap
proach and method, and, to perform to best 
advantage, they must never be fettered to ap
proaches and methods not their own." 

l'Conformity" obviously takes a back seat here. 
As Mr. Greenewalt comments, "We conform as 
is necessary to good manners, good relationships 
and the highest use of individual talent. And 
bear in mind that these are strictures on be
havior, not on creative thought." 

If you find this kind of atmosphere challenging 
it will pay you to explore career opportunities 
with DuPont. 

BETTER THINGS FOR BETTER UVING 
••• THROUGH CHEMISTRY 
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It takes imagination . .. 

It takes engineering imagination to design and develop practical applications for the 
many recent technological advances. Applying the principles of multiplier and 
divider circuits, as found in digital computers, to the determination of accuracy in 
watthour meters- our engineers have designed and built an automatic error com
puter. Use of this computer has increased individual production in testing of watt
hour meters to approximately 250 units per day. The installation is one example 
of the dividends resulting from Wisconsin Electric Power Company's policy of 
performing its own design and development work. 

We're looking for men with qualities like these! 

This policy also results in dividends for tl:le young engineer. 
Even with skill, foresight, imagination and judgment, a per
son must find a receptive environment to enable him to 
exercise and develop these qualities. At Wisconsin Electric 
Power Company you will find such an environment. You will 
have a chance to use your engineering skills in a wide variety 
of fields- electrical, mechanical, civil, chemical, statistical, 
research, sales, administrative, etc. 

Demands for our services are so great that our current ex
pansion program anticipates the doubling of our facilities 
within a 10 year period. We invite you to grow with us. What
ever your work may be, it will be worthy of achievement and 
will bring with it the material rewards which accompany 
success. 

ISCONSIN ELECTRIC PO ER CO PANY SYSTE 
Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 

Milwaukee, Wis. Appleton, Wis. Racine, Wis. 
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On the right, shown following through on pre-flight 
checkout: Hydraulics Design Engineer Curt Coderre, 
at 28, responsible for vital systems of the USAF T-38. 

Curt (BSME, UCLA, '531 joined Northrop Division 
during the summer between his junior and senior 
years, stayed on to become a Northrop 5-year man. 

YOUNG ENGINEERS CREATE NE S AT NORTHROP! 
Youthful engineers and scientists discover an ideal, crea
tive work climate when they join Northrop-a growing 
organization headed by aggressive, forward-thinking 
management. Northrop's new, dynamic and diversified 
corporate structure consists of three autonomous divi
sions- all located in Southern California, all managed 
by men avidly receptive to fresh ideas. 
For the next two minutes, assume that you can qualify 
to join us- that you're a man who wants to create to
morrow's headlines. 
You'll choose to join the Division offering greatest chal
lenge for your own special talents, making your choice 
from the more than 30 different operational fields in 
which we're actively exploring the future. 
You'll earn top money, within a salary structure outstand
ing in the industry. Increases will come as soon and as 
often as you earn them, based on your own individual 
achievement. Fringe benefits include a uniquely liberal 
vacation policy, among many others. 
You'll work with recognized leaders in their fields- highly 
creative men- fellow engineers especially skilled in de
veloping the talents of younger men. In addition, they 
operate on the sound principle of delegating their author
ity, assuring you credit for engineering triumphs. 
You'll leam while you earn, with no·-cost and low-cost 
educational opportunities at leading Southern California 
institutions-earn advanced degrees and keep abreast of 
latest technological advances in your chosen field. 
So, check these facts on Northrop's three Divisions-see 
which most closely fits your own interests. 
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NORTHROP DIVISION 
Creators of the USAF Snark SM-62, now 
operational with SAC. Currently active in 
programs for the ballistic :recovery of orbiting 
man; :flight-testing USAF-NorthropT-38,and 
readying Northrop's N-156F NATO-SEATO 
counte:rair fighter for :flight tests. 

RADIOPLANE DIVISION 
Creator of the world's first drone family; has 
produced and delivered tens of thousands of 
drones for all the U.S. Armed Forces. Now 
developing ultra-advanced target drone 
systems for weapon evaluation, surveillance 
drone systems, and guided missile systems. 

NORTRONICS DIVISION 
Pioneers in celestial and inertial guidance. At 
Hawthorne: exploring infrared applications, 
airborne digital computers and interplan
etary navigation. At Anaheim: developing 
ground support, optical and electro-mechani
cal equipment, and data-processing devices. 

WRITE TODAY for complete information on Northrop and all 
three of its Divisions to: Engineering & Scientific Personnel 
Placement Office, Northrop, P.O. Box 1525, Beverly Hills, 
California. 

N 0 R T H R 0 P, Beverly Hills, California 
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G TALK 0 GI 
from Donald W. Douglas, Jr. 

President, Douglas Aircraft Company 

The "Space Age" isn't going to become a fact 
by itself. We engineers have to make it happen. 
Here's what Douglas is doing about it: 

We've formed a top level engineering council 
to bring all our knowledge and experience to 
bear on the new problems relating to extreme 
high speeds and altitudes and to outer space. 

This council is composed of the heads of our six 
major engineering divisions and is chairmanned 

by our senior engineering vice president. It will 
map out the most important goals in aviation and 
mobilize the scientific and engineering resources 
required to achieve them. 

If you would like to become a part of our stim
ulating future, we'll welcome hearing from you. 

Write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 600-Y 

Santa Monica, California. 
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OIL IN THE WILLISTON BASIN 

(Continued from page 13) 

The N esson and Mississippian ages provide the 
payoff for the Lignite field wildcats. The majority of 
the wells in the Lignite field are drilled to a depth of 
6,000 ft. or greater. 

One of the deepest wells drilled by Ameranda 
Petroleum Corporation in the Beaver Lodge field 
went down over 14,000 ft. A 6,000 ft. well in the Lig
nite field produced 200 barrels of oil per day from 
the Midale-Mississippian age. 

The Williston Basin, after six years of spotty pro
duction, has finally come into its own as an oil pro
ducer. Further drilling on the East side of the Basin 
may prove the Williston Basin to be an oil giant. 

Production to date in the Williston Basin has bet
tered previous optimistic estimates. For example, 
in 1956 production rose 20% above the prediction 
of 100,000 barrels of oil per day. Total production in 
1956 was 43 million barrels of oil. 

The long range estimates are set at 300,000 bar
rels of oil per day by 1965. If production continues 
to increase at its present rate, the prediction will be 
attained long before 1965. 

Growth of the Williston Basin can also be attri
buted to the large number of successful drillings. In 
the Williston Basin one out of eight wells has pro
duced oil. Such success is unknown in other Ameri
can oil fields. 

Oil offers a tremendous opportunity to the pri
vate investor who is willing to speculate. Great for
tunes are made by oil because of the favorable tax 
laws and the high returns paid to the winner. The 
speculators buy land, hoping that a well drilled on 
their land will produce oil. 

The land in the Williston Basin is primarily 
owned by ranchers who are not in a position to fi
nance a drilling operation. A large company will 
drill and finance the well and in return receive the 
oil rights for the property. Oil laws in the Midwest 
require that the drilling company receive 871Jz% of 
the returns with the remainder going to the original 
land owner. 

The land owner has the option of selling half of 
his share or 61j4% of the well to oil speculators. The 
speculator can sell the 6%% in units known as min
eral acres. The mineral acre entitles its owner to a 
proportionate share of the oil pumped from the well. 
The speculator divides his shares into 160 mineral 
acres for purchase by private investors. 
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Restrictions in the Midwest limit the number of 
wells to one well per quarter section or 160 mineral 
acres. In effect, the speculator has formed a company 
consisting of 160 shares. The 160 shares or mineral 
acres range in value from $75 to $200 depending on 
its location in the new area. 

A mathematical analysis shows that the investor 
who buys one mineral acre is entitled to 0.039% of 
the value of the well. This appears to be an unim
pressive figure, but let us give a barrel of oil a very 
conservative value of $2.00 per barrel. The average 
producing well will last about 20 years, and yield 
at least 200 barrels of oil per day. One mineral acre 
of such a well would pay the investor $1,070, or over 
five times the original investment. 
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The freshman's father paid his son 
a surprise visit. Arriving at 1 a.m. he 
banged on the fraternity house door. 
A voice from the second floor yelled, 
"What d'ya want?" 

The father answered, "Does Joe 
Jones live here?11 

The voice answered, "Yeah, bring 
him in." 

A Texas Gl was playing poker with 
some English soldiers. He drew four 
aces. 

"One pound/' ventured the Eng
lishman on his right. 

"Ah don't know how you'all count 
your money," said the Texan, "but 
ah'll raise you a ton." 

A boy and girl were out driving. 
They came to a quiet spot on a coun
try lane and the car stopped. "Out of 
gas," said the boy. 

The girl opened her purse and 
pulled out a flask. 

"Wow," said the boy, "a bottle
what is it?" 

"Gasoline," replied the girl. 

He: "Please." 
She: "No." 
He: "Just this once." 
She: "No!" 
He: "Aw, Ma, all the kids are going 

barefoot." 

Wife: "Darling, tell me, how did 
you ever get Junior to eat olives?" 

Ch. E.: "Simple, I started him with 
Martinis." 

"Your girl is spoiled, isn't she?" 
"Naw, it's just the perfume she's 

wearing." 
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This EE weaved into the bar and 
ordered two beers. Holding them 
carefully he went into the men's room 
and disposed of them. A few minutes 
later he repeated the act, and then 
again a few more times. Finally the 
bartender could contain himself no 
longer. 

"Are you nuts, pouring all of those 
beers into the toilet?" 

The drunk shrugged: "I am just 
tired of being the middleman!" 

Helpful Coed: "Isn't it funny that 
the length of a man's arm is just equal 
to the circumference of a girl's waist?" 

C.E.: "lets get a piece of string and 
find out." 

Two stuttering blacksmiths had fin
ished heating a piece of pig iron, and 
one placed it upon the anvil with a 
pair of tongs. 

"H-h-h-h-h-h-hit it," he stuttered. 
"W-w-w-w-h-wh-wh-where?'' asked 

the other. 
"Aw-h-h-h-h-hell, we'll have to h-h

h-heat it again, now." 

The fire engine went screeching 
down the street, past a small bar. A 
very woozy character stumbled out of 
the bar and started to chase the fire 
engine. He ran for five blocks, but 
simply wasn't able to catch up with it, 
and finally he collapsed against a 
handy lamppost and shook his fist at 
the departing engine. 

"Okay," he screamed, "keep your 
damn peanuts!" 

Two Indians had watched with 
much interest the building of a light
house off the rocky west coast. When 
it finally was completed they sat and 
watched it every night. A thick fog 
came rolling in one night and the 
siren blew continuously. 

"Ugh," grunted one Indian to the 
other. "Light shine- bell ring- horn 
blow- but fog come just the same/' 

A man in the insane asylum sat 
fishing over a flower bed. A visiting 
sociology student, wishing to be affa
ble, asked, "How many have you 
caught?" 

And the f i s h e r m a n returned, 
"You're the ninth." 

1st Engineer: "Isn't that fellow 
swimming out there afraid of the 
sharks?" 

2nd Engineer: "No, he's got 'Min
nesota-best forestry school in the na
tion' tatooed on his chest and even a 
shark couldn't swallow that." 

It seems that an irate woman re
cently complained to the telephone 
company that she had heard some 
men in its employment use vile lan
guage while working in front of her 
home. 

The powers-that-be immediately 
checked to see who was in that loca
tion, and upon finding the culprit de
manded an explanation in writing. 

A note was returned that went like 
this .... "Well, me and Tim, we was 
in the neighborhood that day alright. 
I was up the pole in front of this lady's 
house and just happened to pour 
some molten lead down Tim's neck
now honestly, all Tim said was
'really AI, you must exercise more 
care in the future!' 11 

Guest: "Why does your dog keep 
watching me like that?'' 

Host: "I guess it's becau$e you've 
got the plate he usually eats from." 

Drunk in a telephone booth: "Num
ber Hell!-1 want my peanuts!" 

First Drunk: 11Shay, know what time 
it is?11 

Second Drunk: "Yeah.11 

First Drunk: "Thanksh.11 
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He wrecked his car, he lost his job 
And yet throughout his life, 

He took his troubles like a man, 
He blamed them on his wife. 

Angry father: "What do you mean 
by bringing my daughter home at this 
hour of the morning?" 

Engineer: "Have to be in class by 
eight." 

First Golfer: "Good gosh! You al
most hit my wife." 

Second Golfer: "Did I? Well then 
have a shot at mine over there." 

Mama Goldberg meant no harm
no harm at all. But she perpetually 
pestered Millicent for detailed data 
on her dates. Where did they go? 
What did they do? What did he say 
to her? What did she say to him? 
And then what happened ... ? Fi
nally the embarrassed and exasper
ated daughter was driven to protest: 
11For goodness sake, Mama, why all 
the questions? So what does it mat

ter?" 

1/Tsk, Tsk! Millie,// Mama protested, 
//You should pliz to remember Joe 
DiMaggio don't play baseball any 
more, but he is still hebing a intres' 
in the game!" 

Ag. E.: "I dreamed of you last 
night." 

Coed: (coldly) "Really!" 

Ag. E.: "Yes, then I woke up 1 shut 
the window, and put on an extra 
blanket." 
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The American Way: Condemning a The height of bad luck- seasick-
naughty movie; attending it to see if ness and lockjaw. 
it's as naughty as advertised; kicking 
because the shocking parts have been 
cut out. 

He only drinks to calm himself1 

His steadiness to improve, 
last night he got so steady, 
He couldn't move. 

A professor, while making a tour 
of an insane asylum after the Winter 
Carnival/ noticed a former student of 
his, who was one of the inmates, 
wearing nothing but a hat. 

Professor: Why is it, my good man 1 

that you aren't wearing any clothes? 

Inmate: Well, sir, nobody ever 
comes here. 

Professor: Then why are you wear
ing a hat? 

Inmate: Well, somebody might! 

"I shall now demonstrate what I 
have on my mind," said the professor 
as he erased the blackboard. 

"Won't your wife hit the ceiling 
when you get home tonight?" 

"She probably will. She's a poor 
shot." 

Have you heard the new radio 
program . . . the girl who wanted 
two bathrooms, or . . . The wife's 
other John. 

E.E. "Want to go steady?" 
She: "Oh, yes!" 
E.E.: "Ever try castor oil?" 

A farmer was phoning a veterin
arian. "Say,· Doc," he said, "I've got 

a sick cat. He just lays around lick
ing his paws and doesn't have any 
appetite. What shall I do for him?" 

"Give him a pint of castor oil/' 
said the vet. 

Somewhat dubious, the farmer 
forced the cat to take a pint of cas
tor oil. A couple of days later he met 
the vet in town. 

"How's your sick calf?// inquired 
the vet. 

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

//My gawd, did you give him the 
pint of castor oil?" 

"Sure did.11 

"Well, what did he do?// asked the 
vet. 

"last time I seen him," said the 
farmer, "he was going over the hill 
with five other cats. Two were dig
ging, two were covering up, and one 
was scouting for new territory." 

You certainly have to give a lot 
of credit to some Americans for the 
standard of living they maintain. 

"You c a n 1 t be a.t the system," 
moaned the student after his last se
mester's grades. //1 decided to take 
basket weaving for a snap course, 
but two Navajos enrolled, raised the 
curve, and I flunked." 

Famous last words: //Hell, he won't 
ask us that." 
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There's much more to it 
than just the size of the FISH 

and the size of the POND 

We've been told that an engineering graduate is frequently attracted to 
companies our size because of his understandable human desire to be "a big 
fish in a little pond''. 

While it is true that (numerically speaking) our employee team is small 
compared to some, we encounter great difficulty in trying to think of Sikorsky 
Aircraft as a "little pond". Our contributions to the field of rotary-winged 
aircraft have not been small, nor can our field be considered limited or pro
fessionally confining. Quite the contrary. 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. 

And what of the size of the "fish"~ 

Unquestionably, that is a matter involving your own indi-
vidual potential for growth. Like any far-sighted company, 
we're always willing to talk with "young whales"! 

I 

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

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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QUE TIO MI E OTA 
TUDE T A K MO T OFTE 

about today's opportunities at Alcoa 

1. What are the opportunities for a graduate with 
my degree? 

Alcoa has openings for graduates with most types of 
degrees each year. Opportunities exist in engineering, 
production, research, development and sales for Me
chanical, Metallurgical, Electrical, Industrial, Chem
ical and Civil Engineering graduates and for Chemists 
for research. 

2. Where will I be located if I am employed by 
Alcoa? 

Assignments for new Engineering and Production 
employees are at one of 30 Alcoa operating locations. 
New Sales Engineering and Sales Administration 
employees, after their six-month training program, 
go to one of Alcoa's 72 sales offices. Sales Develop
ment and Process Development employees work 
either at New Kensington, Pa., or Cleveland, Ohio. 
Research employees are assigned to one of Alcoa's five 
research locations. 

3. What type of training program does Alcoa offer? 

The training program varies with the type of job. 
Some are formal programs where concentrated atten
tion is given groups of new men. Other training for 
individuals is more specialized. 

4. What is the starting salary at Alcoa? 

Alcoa pay is based on initial allowance for a basic 
four-year degree. Additional credit is given for ad-

JANUARY, 1959 

vanced educational training, length of military serv
ice and amount and type of previous work experience. 
Future salary progress depends entirely on indi
vidual merit. 

5. If I am hired, will Alcoa pay moving expenses? 

Yes. Alcoa will pay transportation and moving ex
penses for you and your family to your first and all 
subsequent assignments. 

6. How does Alcoa insure personal recognition 
for its people? 

Alcoa's personnel policies call for regular performance 
appraisals, individual opportunity for advanced man
agement training, confidential and individual salary 
considerationandpromotionfromwithinthecompany. 

7. How do I apply for a position with Alcoa? 

Contact your placement officer to arrange an inter
view. If you would like more details immediately, 
write Manager, College Recruitment, 809 Alcoa 
Building, Pittsburgh 19, Pa., for the newly revised 
booklet, A Career For You With Alcoa. 

Your Guide to the Best 
in Aluminum Value 
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Edited by GARY LAMONT 

I. An observant person noted a rope ladder dangling 
from a ship in a harbor, with its bottom six rungs 
underneath water. Also, he saw that each rung was 
4 inches wide and the rungs were ten inches apart. 
If the tide rose at the rate of five inches per hour, 
how many rungs would be submerged in three 
hours? 

II. What four weights would be used for a scale to 
weigh any number of pounds from one to forty in
clusive? 

III. Richard Roe met a friend wearing a lieuten
ant's uniform. They shook hands and greeted each 
other warmly as they had not seen one another in 
ten years. With his friend was a little girl. "I've been 
married since you saw me last time to somebody 
you don't know," said the lieutenant. Richard asked 
the child's name, and she replied that it was the same 
as her mother's. "So your name is Margaret!" How 
did Richard know her name? 

ENGINEER'S BOOKSTORE 

Main Engineering Building 
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IV. In a certain problem in multiplication one of the 
digits was replaced on each occurrence by the letter 
X, another digit was replaced on each occurrence by 
the letter Y, and the remaining digits were sup
pressed, yielding 

Find the numbers. 

X. 
x .. Y 
.XY 

.YXY 

V. The combined ages of Mary and Ann equal 44 
years. Mary is twice as old as Ann was when Mary 
was half as old as Ann will be when Ann is three 
times as old as Mary was when Mary was three times 
as old as Ann. What are their ages? 

VI. A man had two friends, a brother and a sister. 
Their names were Bob and Sue Smith. One day an 
attractive looking young man appeared whom Bob 
introduced as his nephew. The man naturally spoke 
of Sue as his aunt, but the youth corrected him at 
once, saying that though he was the nephew of Bob 
Smith, he was not the nephew of Sue, Bob's sister. 
How cmne? 

Engineering Supplies 
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PHOTOGRAPHY AT WORK-No. 25 in a Kodak Series 

Nuclear reactor vessel for 
Shippingport, Pa. power plant 
designed by Westinghouse 
Electric Co. under contract with 
the A.E.C. for operation by 
Duquesne Light Company. 

Where atoms turn into horsepower 

Photograph showing patterns of 
stress concentration. It was taken 
of a plastic model of a reactor 
vessel loaded to simulate the strains 
a real reactor vessel would undergo. 

Radiographs of the reactor vessel 
welds were made with a 15,000,000-
volt betatron. Every bit of the 
special steel, every weld had to be 
proved sound and flawless. 

Combustioll Engineering designed a_nd built this "couldn~t
he-done ~' rea<~tor vessel for America's first full-scale 
nuelear power station. And photography shared the job of 
testing metals, revealing stresses and proving soundness .. 

COUNTLESS unusual-even unique
problems faced Combustion 

Engineering in creating this nuclear 
reactor vessel. Nine feet in diameter 
with walls 8% in. thick, it is 235 tons 
of steel that had to be flawless, 
seamed with welds that had to be 
perfect. And the inner, ultrasmooth 
surface was machined to dimension 
with tolerances that vie with those 
in modern aircraft engines. 

As in all its construction, Combus
tion Engineering made use of 
photography all along the way. Pho-

CAREERS WBTH KODAK 

tography saved time in the drafting 
rooms. It revealed where stresses 
and strains would be concentrated. 
It checked the molecular structure 
of the steel, showed its chemical 
make-up. And with gamma rays it 
probed for flaws in the metal, imper
fections in the welds. 

Any business, large or small, can 
use photography in many ways to 
save time and money. It can go to 
work in every department- design, 
research, production, personnel, 
sales, and accounting. 

With photography and photographic processes becoming increasingly 
important in the business and industry of tomorrow, there are new 
and challenging opportunities at Kodak in research, engineer-
ing, electronics, design and production. 

If you are looking for such an interesting opportunity, write 
for information about careers with Kodak. Address: Business 
and Technical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N.Y. 

ooeeoeeooeooeeeeeeeoeeeeooeeooeeooeooee 

EASTMAN KODAK COMPANY, Rochester 4, N. Y,. 



One ol a series 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

to explore . 

Teac 
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.. 
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F r t e En 
Leading educators, statesmen and in
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewards teaching of
fers the scientific or engineering student. 
Q. Is there in fad a current and con
tinuing need for educators in technical 
colleges and universities? 
A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
tend over the next 15 or 20 years. 
Q. Why is this need not being met? 
A. There are probably three main rea
sons. These might be classed under con
ditions of financial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q. What steps have been taken to make 
education a more attractive field to en
gineering students? 
A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators' 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 
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one of the most important assignments 
in our country today. 
Q. Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 
A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction ... to see them take 
important positions in local and na
tional affairs. 
Q. What preparation should an en
gineering student undertake for a teach
ing career? 
A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional en
gineering areas. He should have fre
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 
Q. Must an engineering student obtain 
advanced degrees before he can teach? 
A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 

Q. How valuable do you feel industrial 
experience is to an engineering or scien
tific educator? 
A. Industrial experience for a science 
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educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 
Q. What do you consider to be the op
timum method by which an educator can 
obtain industrial experience? 
A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators. usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 
Q. Based on your experience, what per
sonal characteristics are possessed by 
successful professors? 
A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they are de
voted to developing their fields of 
knowledge. They desire personal free
dom and action. 

For further information on challenging 
career opportunities in the field of 
sdel)fe and engineering education, write 
to: Mr. W. leighton Collins, Secretary, 
American Society for Engineering Educa
tion, University of Illinois, Urbana, Ill. 
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You still have time 
to enter 

II 

I f r t 
8 ash wards to 

7 ash Awards to 

No Geographic Restriction 

This competition involves the design of an overpass 
structure in steel to carry a two-lane highway at 
right angles over a four-lane interstate highway 
on level terrain in accordance with standards for 
today's modern highways. For complete informa
tion, just fill in and mail the coupon and get started 
with your design without delay. Deadline for entries 
is May 31, 1959. 

USS is a registered trademark 

United States Steel 
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rofessional Engineers 

allege Engineering Students 

r-----------------------------
1 l Competition Editor, Room 1831, 

1 American Bridge Division, l 525 William Penn Place, Pittsburgh 30, Pennsylvania 

I Please send me a copy of your $44,000 Steel Highway Bridge 

1 Design Competition entry booklet. 
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••• TARGET: :100 MILES UP! On a day surprisingly soon 45,000 

feet above Wendover, Utah, North A:m.erican's rocket-powered 

X-:15 research plane will be released from. a :m.odified B-52 to take :m.an :100 :m.iles into outer space. 

Throughout the flight trajectory, radio contact between the X-:15, the :m.other ship, chase planes and the 

ground will be :m.aintained by custo:m.-designed units from. :a Collins CNI (com.:m.unic:ation, navigation, iden

tification} system., similar to the electronic packages Collins is providing for the new :m.ilitary jet aircraft. 

At Collins you receive professional recognition, un
limited opportunity, the most completely equipped 
research and development facilities, the opportunity 
to work on the most challenging developments in 
electronics. Your placement office will tell you when 
a representative will be on campus. Or write for 
illustrated brochure "Career with Collins." 

L. R. Nuss 
Collins 
Radio Company 
Cedar Rapids, 
Iowa 

F. W. Salyel' 
Collins 
Radio Company 
2700 \V. Olive Ave. 
Burbank, 
California 

]. D. Mitchell 
Collins 
Radio Company 
1930 Hi-Line Drive 
Dallas, 
Texas 
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Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Administrator , Lockheed Missile Systems Division, 
Sunnyvale , California. 

l11t:k.IJ1111. ~MISSILE SYSTEMS DIVISION 

SUNNYVALE. PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA. CALIFORNIA 

CAPE CANAVERAL, FLORIDA • ALAMOGORDO, NEW MEXICO 
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Marquardt Means Opportunity 
Every day, young engineers are finding opportunity at Mar
.quardt-and for good reason! Marquardt grew and still grows 
on a foundation of engineering skill-guided by an engineer
management with an engineer-philosophy. Engineers are key 
men at Marquardt. And because engineers are key men, their 
work and accomplishments are readily recognized and rewarded. 

If you are an engineer, physicist, or mathematician with 
ability to meet and conquer supersonic and hypersonic propul:
sion and controls projects, you'll want to investigate the oppor
tunities at Marquardt, a leader in advanced power and weapon 
support systems for air and space. 

Meet the Marquardt representatives when they visit your 
campus. See your placement director for further information 
and exact dates, or write to Dock Black, Profe~sional Personnel, 
Marquardt Aircraft, 16555 Saticoy Street, Van Nuys1 Calif. 

NUMBER TWO IN A SERIES 
ON MARQUARDT MANAGEMENt 

Don Walter, B.S. M.S., achieved 
an outstanding academic record at 
Cal Tech, Class of '.J,.O, while earn
ing seven varsity letters. Today as 
Vice President in charge of Engi
neering and Van Nuys Operations, 
Don utilizes his technical and 
teamwork background to lead Mar
quardt's engineering and develop
ment manufacturing. 

arauaA 
J AIRCRAn CO. 

Van Nuys1 Pomona 1 Monrovia,·Cali{ornia·· 
Ogden 1 Utah 
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At General Motors 
there's room 
to stretch .?four 
imagination! 
GM positions now available in these fields for 
men holding Bachelors', Masters' and Doctors' 
degrees: Mechanical Engineering • Electrical 
Engineering • Industrial Engineering • Metal
lurgical Engineering • Aeronautical Engineering 
Ceramic Engineering • Mathematics • Indus
trial Design • Physics • Chemistry • Engi
neering Mechanics. 

FEBRUARY, 1959 

A single control starts, stops, and steers the Firebird III-or this 

GM ulaboratory on wheels" can be safely guided by electronic 

impulses sent from a cable buried under the road! 

Fabulous steps into the future, such as this, can be made only by men 
with fabulous imaginations. A lot of such men work for General Motors 

and its divisions. There's room for a lot more-maybe you. 

In addition to research in the automotive and appliance fields, General 

Motors and its divisions are concerned with solar energy, astronautics, 
astrodynamics, electronics, and many fields of space engineering. If 
these areas of scientific study challenge your imagination, perhaps 
GM has a place for you at one of its plants in 71 cities. 

Here is a real opportunity to put your imagination to work on every
thing from tiny transistors to dynamic diesels. Write General Motors, 
Personnel Staff, Detroit 2, Michigan. 

GENERAL MOTORS PERSONNEL STAFF 
DETROIT 2, MICH. 
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G LKTO GI 
from Donald W. Douglas, Jr0 

President, Douglas Aircraft Company 

You may wonder what the future holds for the 
engineer who decides to build his career in the 
aircraft/missile industry. 

In terms of permanent demand, this industry 
probably requires a greater proportion of engi
neers to total personnel than any other. Here at 
Douglas we are now employing more engineers 
than we did during World War II. 

In regard to professional standing, the air
craft/missile industry deals always with the 

latest state of the art in every engineering and 
scientific specialty involved. Its engineers are in 
one of the best informed and highest prestige 
fields in their profession. 

Whatever your present activity, if you decide 
to move into aircraft, missile and space tech
nology, we would like to hear from you. 

Please write to Mr. C. C. LaVene, 
Douglas Aircraft Company, Box 600-Y, 

Santa Monica, California 

MINNESOTA TECHNOLOG 



RIGHT FROM THE START ••• 
When piping costs come close to the million mark- when the installation is vast, and the leeway for error is 
small- a piping job must be right from the start to finish. Grinnell assures this through complete one-company 
control and re'sponsibility. From interpretive engineering- through exclusive methods of prefabrication and 
testing of pipe and hanger units- to precision assembly and delivery, the job is all done by Grinnell, as only 
Grinnell can do it. The result: installations of any size, at costs known before you start, with assured perform· 
ance .. Grinnell Company, Inc., Providence, R.I. 

Current Grinnell piping responsibilities. Enrico Fermi Atomic Power Plant, Michigan; Ohio Power Company, West Virginia; 

National Aniline Division of Allied Chemical & Dye Corporation, Virginia; Memphis Light, Gas and Water Division, Tennessee; 

Aluminum Company of America, Indiana; South Carolina Electric & Gas Company, South Carolina; Duke Power Company, 

North Carolina; Union Bag-Camp Paper Corp., Virginia; Pennsylvania Power & Light Company, Pennsylvania; Holyoke Water 
Power Company, Massachusetts 

LL 
ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Francis Bacon ..... on studies 

"To spend too much time in studies is sloth; to use 

them too much for ornament is affectation; to make 

judgment wholly by their rules is the humor of a 

scholar. They perfect nature, and are perfected by 

experience, for natural abilities are like natural 

plants, that need pruning by study; and studies 

themselves do give forth directions too much at 

large, except they be bounded in by experience. 

Crafty men contemn studies, simple men admire 

them, and wise men use them, for they teach not 

their own use; but that is a wisdom without them, 

and above them, won by observation.'' 

.-Essays 50. Of Studies, 1625. 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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" .. ~ for the betterment of mankind" 

Our forefathers came into an unsettled wilderness and by hard 

work and perseverance, overcame the forces of nature and made 

Minnesota a fit place in which to live. Not unlike our ancestors, 

the engineers of today are constantly striving to utilize the forces 

of nature for the betterment of mankind. 

Their ranks too are filled with unsung heroes-the relatively 

unknown engineers who designed and built so many of the things 

that we take for granted. Their work is continuing behind factory 

walls and in executive offices everywhere. 

Because most engineers follow their careers with small indus

tries, we will try to give you an insight into the role of the engineer 

within a small company. Though relatively small in size the three 

companies we have chosen, Farmhand Company, Electric Machinery 

Manufacturing Company, and Lithium Corporation, are interna

tionally known and represent a diversity in respect to the type of 

engineers they employ and the products they produce. 
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11GOOD 

ENGINEERING 

DEVELOPS GOOD 

SOUND PRODUCTS11 

L a r 1 II Sl ss 

by PATRICK FlYNN 
and JAMES A. REESE 

NE INDUSTRY which Minnesota should be proud of is the Farmhand 
Company, an operating division of Superior Separator Company. 
This rapidly growing organization now grosses close to $9,000,000.00. 

It is located on an eleven-acre plot on the south edge of Hopkins, Min
nesota. 

Back in 1929, Mr. C. C. Gray, who is still an active member of the 
Board of Directors, organized the Superior Separator Company. From its 
early location at 1179 15th A venue in southwest Minneapolis, the com
pany manufactured grain cleaning equipment from an exclusive patented 
separation principle. The market included county and terminal elevators, 
milling companies, seed houses, and the malt plants of the upper midwest. 
This constituted the Superior Separator Company until 1939. 

In that year, Mr. C. F. Pierson, now president of the company, joined 
Superior. He was interested in farm machinery sales, including a hydrau
lic tractor loader which he had run across. Superior contracted with the 
inventor and began manufacturing it on a royalty basis. This was the 
beginning of the name "Farmhand," and what a beginning! Sales boomed, 
but then along came the war. Superior concentrated all its resources on 
the manufacture of grain cleaning machines which were vital to food 
processing during the war. 

Postwar Boom Continues 
After the war, the hydraulic farmhand loader was again put on the 

market and sales soared. Their success with the loader prompted Supe
rior under the new name of "Farmhand," to venture into other types of 
specialized farm equipment. Their products now include a full line of 
tractor mounted hydraulic loaders, power-boxes, spreaders and feeders, 
a stack mover, a land leveler, wagons and running gear; a full line of 
sugar beet harvesting equipment, sprayers, and the revolutionary new 
harrowweeder. 

Superior also produces many other types of products under different 
trade names. 

One might ask-How can Farmhand compete with the much larger 
machinery companies? Originally Farmhand produced specialized farm 
machinery for which there was a large market, but not sufficiently large 
to warrant much attention from larger companies. The larger companies 
produced many of the same items but since Farmhand specialized in 
them, they had better designs and higher quality. 

In recent years the larger companies have realized that this special
ized machinery market is a lucrative one and have launched into it full 
scale. However, Farmhand is so well established that with their well
trained personnel and enterprising engineering staff, profits continue 
to rise. 

MINNESOTA TECHNO lOG 



Farmhand markets their products through estab
lished machinery dealers all over the United States, 
Canada and various other parts of the world. The 
company doesn't have its own dealers as such, but 
rather seeks out the best established dealer in each 
town and grants them a franchise for its products. 
The trade brand of machinery which these dealers 
carry varies from region to region and even from 
dealer to dealer. 

Just recently a new Engineering, Research and 
Development Center has been completed at the 
Superior plant in Hopkins. This building houses the 
entire research and development engineering staff 
for Superior, including Farmhand. 

Internal Organization 

It is of particular interest to a prospective engi
neer to see how their engineering department is 
organized and how it functions. Farmhand has the 
philosophy that good engineering develops good 
sound products. Following this philosophy they set 
aside a certain percent of their gross sales to be used 
for the development of future products. The research 
department then allots this money in such a way as 
to maximize their efficiency. 

Farmhand Company's engineering work is all 
channeled through the research and development 
center. This research and development center is di
vided into four main engineering divisions, through 
which ideas and product development are channeled. 
These four groups are: (A) Product Planning, (B) 
Products Development, (C) Experimental Division 
and (D) Product Improvement. Each of these four 
groups has a specific and important function within 
the makeup of the Engineering Department. 

An engineer supervises the testing 
of a new machine. This test is 
accomplished with the use of a 
prony brake and automatic strain 
recording equipment. 

FEBRUARY, 1959 

Product Planning 

The Product Planning group, which is made up 
of three graduate engineers, is an investigation com
mittee which looks into the feasibility of ideas. It is 
the job of these men to sort ideas and to eliminate 
those which hold no promise of taking their place 
in the company's product line. 

In sorting these ideas, many questions are given 
consideration. The economic trends are studied to 
get a feel for the possible effect of the product on 
the market. The possibility of the idea as a financial 
success inside the company is studied. Studies are 
also made on the acceptability of the product to the 
consumers, that is, are the farmers ready to buy a 
product of this type at the price that it could be 
produced at? Does the product fit the manufactur
ing and distribution setup of the company? All these 
questions are investigated by the product planning 
group and given due consideration. With the infor
mation they gather, they decide on the acceptability 
of the idea. 

Product Development 

After the product planning group sorts the ideas, 
they pass along the ideas which they feel are good 
ones to the product development department. The 
product development group's job is to take the idea 
and put it on the market as a product. This group 
must design, layout and construct the machine. Each 
one of the five engineers in this group will usually 
be working on his own individual problem and he 
will follow its development from the very begin
ning on the layout table to the first major production 
run in the factory. His job is widely varied and will 

11 



include such things as cost studies and product sur
veys along with the regular engineering layout and 
design work. He must also work closely with experi
mental division, and supervise the construction and 
testing of an experimental model. 

Experimental Division 

The experimental division is a group of eight 
men headed by a graduate mechanical engineer, 
whose job it is to construct and test the experi
mental machines for the company. The division 
takes each new product and gives it a rigorous test 
to determine its mechanical stability and life. That, 
for example, in the case of a loader may involve 
the construction of a test stand on which a loader, 
with a heavy load, is cycled through a lifetime of 
operation in a short period of time. 

The experimental division, after testing and prov
ing a machine, will turn the design back to the en
gineer in the product development group with sug
gested changes in design or operation. These ideas 
are then reworked by the engineer in preparation 
for the factory pilot run, the first run through the 
regular production line. The pilot run is the final 
proving step for the machine. Here they find the 
true cost of manufacture and distribution, and also 
get proof as to-j1\the product's marketability and 
mechanical soundness. After a successful pilot run, 
the product developers work is more or less done, 
and he turns the machine over to the product im
provement group. 
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An engineer observing and taking 
data from a cyclic testing stand 
for hydraulic tractor loaders. 

Product Improvement 
The product improvement department has a 

more or less never ending connection with each 
product, for it is their job to keep the product up 
to date and overcome all the service problems as 
they arise. The product improvement group is con
tinually making cost surveys and redesigning prod
ucts for cost reduction and increased functionability. 
This group works closely with the sales and service 
divisions of the company, collecting ideas for prod
uct improvement and correcting service problems 
that arise. A typical chain of action in this group 
might be as follows: First, the instigation and eval
uation of a product survey, getting ideas for changes 
that would make a wider consumer acceptance. Sec
ond, the correlation of these ideas and the redesign 
of the product to fit these new needs. Third, the 
testing and proving of these ideas through actual 
field test carried out in cooperation with the experi
mental division. Fourth, the incorporation of me
chanical and economically feasible idea in the design 
of the product and the release of this new design 
to production. The product improvement group also 
has several other minor functions that involve a 
considerable amount of time. They do a considera
ble amount of service and liaison work for the 
production divisions which involves checking out 
changes in manufacturing materials or operations. 
Another function that consumes a considerable 
amount of time is the change of the product line to 
fit new tractors coming on the market. 
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Another vital part of any engineering depart
ment is its Records Division, whose job it is to keep 
an account of all drawings, tracings, and corres
pondence. At Farmhand this is channeled through 
a common record group which keeps them for all 
sections of the engineering department. 

The Role of the Engineer at Farmhand 
One of the chief differences in working for a 

smaller company such as Farmhand, is that the engi
neers in charge of a product follow the product 
throughout its development from idea to pilot run. 
This is in contrast to larger companies when a par
ticular engineer may be only concerned with one 
certain part of the machine. 

As a result of the way their engineering is organ
ized, Farmhand and other companies of this type 
demand engineers of a different caliber than many 
other finns. Their engineers must be much more 
self-sufficient and competent. They must be able to 
defend their sides and actions not only before their 
immediate superiors but also top executives. As 
they are in charge of a particular machine from 
start to finish, there is no one to blame or praise but 
themselves. To many people it is very rewarding to 
see their ideas develop in this way. 

Farmhand employs fifteen engineers mostly of 
agricultural or mechanical background. At present, 
they are hiring about one new engineer a year, but 
company expansion may raise this figure. Because 
of the responsibility each engineer carries, the com-

pany likes to hire experienced and proven men. Only 
students with exceptional records would be con
sidered for employment. 

Farmhand bases their pay scale on figures rec
ommended by the Engineers Joint Council (Com
posed of representatives from most professional 
engineering societies). Starting salaries are approx
imately $485.00 per month depending on the indi
vidual. After four to six years of experience the 
average engineer can expect to make $600.00 per 
month, a few of the high supervisor jobs pay in the 
range of $800.00-$900.00 per month. 

As yet the company has no retirement plan al
though they do have ample sick leave and person
nel benefits. 

Bright Horizons 
Looking to the future, Farmhand foresees rapid 

growth due to geographical and product expansion. 
The eastern and south central areas of the United 
States have been the target for intensified product 
development and dealer expansion. The addition of 
these areas will complete the nationwide distribu
tion of Farmhand products. Sales in most well
established farm machinery companies fluctuate 
with the farm income, but due to their rapid expan
sion, Farmhand sales have been constantly on the 
increase. 

One might conclude that the future looks very 
promising for this enterprising so-called small 
industry. 

Patrick F. Flynn, a graduate of Alexandria High School in 
1955, is presently a fourth year AgE. 
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Pat has a solid background in his chosen field in that he works 
part time for the Ag. E. Department and he has worked for Farm
hand Company the past two summers. 

He has been awarded a Minneapolis Moline Scholarship and an 
Alcoa Scholarship. 

An honor student, Pat was elected to Alpha Zeta Honorary 
Fraternity. He is also a member of Theta Tau, Vice-President of 
ASAE, and he is serving on the Tech Commission. 

A native of Marshall, Minnesota, James A. Reese graduated 
from Marshall High School in 1955. 

At present he is enrolled in a combined Ag Engineering-Business 
program here at the University of Minnesota. 

Jim is an honor student as evidenced by his winning a Rilco 
Scholarship, and an Alcoa Scholarship and being elected a mem
ber of Alpha Zeta Honorary Fraternity. He is also a member of 
Beta Theta Pi Fraternity. 

Jim is past Vice-President of ASAE and is the President of 
the Technolog Board. 
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lOCATED IN THE 

TWIN CITIES AND 

SERVING THE WORLD 

Winding of stator frame for one 
·Of two 4250KVA 257-rpm, 2400/ 
4160-volt generators. 

IJFEBRUARY, 1959 

by BOB McGEE 
and BOB EDMEYER 

HE ELECTRIC MACHINERY Manufacturing Company of Minneapolis, 
manufacturers of electric motors, generators, switchgear, and controls, 
has had a definite and unique part in the commercial development of 

the Twin Cities and the State of Minnesota. Its products are widely recog
nized not only in the U.S., but in foreign countries as well. 

Starting as an electrical repair shop in March, 1897, E-M became a 
pioneer of the Upper Midwest in furthering the electrical age. As demand 
in this area for electrical apparatus increased, the supply from the East 
proved inadequate. To meet this demand E-M entered the field as a man
ufacturer. Their first motor was built in June, 1897, a two-pole, direct 
current, upright model. 

As their reputation grew, E-M found an ever-increasing market for 
its products. Today, their products are sold and serviced throughout the 
United States and foreign countries. Constantly expanding, E-M recently 
completed construction of a 100,000-square foot addition, bringing total 
facilities to 260,000 square feet. 

The history of E-M includes many firsts in the power industry. In 
1917, C. Truman Hibbard, chief engineer of the company at that time, 
developed a patented automatic starting system for synchronous motors 
using a field frequency system which, with a few modifications, is still 
the outstanding synchronous motor field application system even today. 
This advancement greatly expanded the scope of application for syn
chronous machines. In 1928, E-M engineers invented part-winding start
ing for a-c motors. They pioneered the packaged generator in 1939 ... 
incorporating the generator, regulator, and accessories into an integral 
unit. 

The development of the adjustable speed magnetic drive, in the fol
lowing year, provided variable speed output from a constant speed device 
through magnetic coupling. 

The above are but a few of the many accomplishments of E-M engi
neers. 

Electric Machinery Mfg. Company has never been content to cling 
strictly to the manufacture of standard pre-tested products. They are 
chiefly engaged in custom building, which presents many problems in 
manufacturing and application. The number of engineering problems 
involved in obtaining their finished products is illustrated by the fact 
that one hundred of the three hundred and fifty salaried employees have 
engineering degrees. 
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The young engineer will find numerous aspects 
of engineering available at E-M such as: developing, 
designing, producing, and selling. The various sizes 
of motors and generators, and their accompanying 
controls provide a continuing challenge to electrical 
and mechanical engineers. 

Satisfying the ever-increasing demands of our 
technical age requires an active Experimental De
partment. This group constantly seeks new and bet
ter methods of power application in their well
equipped lab. 

The Design Department transforms ideas into 

One of E-M's experimental engi

neers checks the performance of a 

breadboard version of a 400-cycle 

motor-generator set control. 

functional equipment in a practical manner. Manu
facture of such a varied line of power machinery 
requires contributions from many people, each a 
specialist in his field. To best accomplish this, the 
Design Department is subdivided into smaller high
ly specialized groups. Each of these groups or sec
tions handle a specific product. The sub-divisions 
include synchronous 1nachines, induction motors, 
D-C machines, and turbos (large 2-pole synchronous 
generators). There is also a special section devoted 
entirely to insulation and its problems. 

Production of mechanical power from electricity, 

Robert J. McGee, a 1951 graduate of Fairmont High School, 
served with the U. S. Air Force for four years. Enrolling in IT 
in 1955, he is now in his fourth year of Electrical Engineering. 
Serving as a Council Editor, he co-authored "The Brushless Gen
erator" in the January Technolog. Bob obtained much of the in
formation in these two articles from three years part-time employ
ment with Electric Machinery Mfg. Co., where he presently works 
in Sales Negotiations. 
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or electrical power from mechanical energy obvi
ously requires a mechanical medium. Mechanical 
engineers incorporate the requirements of the elec
trical design engineers into a smoothly operating 
piece of rotating machinery. 

The responsibility of controlling and regulating 
these machines lies with the Control Engineering 
Division. This group utilizes transformers, trans
istors, magnetic amplifiers, and many other compo
nents both of an electronic and power nature. Use of 
these items in designing controls requires engineers 
with a working know ledge of both the power and 
electronic fields of electrical engineering. 

Products of this type are not specifically limited 
to use in one area of the country. Consequently, suc
cessful marketing requires a large sales force 
throughout the United States. Each salesman must 
possess a fairly complete knowledge of the entire 
line of equipment he handles. To obtain personnel 
with these abilities, the Sales Department is staffed 
with electrical engineers. These men must be well 
versed in the field of electrical power applications, 
thereby aiding potential customers and promoting 
sales. 

The application of a 1500-hp, 277-rpm, 2200-volt synchronous motor driv
ing a 150-inch log chipper. 

Occasionally, problems arise that the salesman is 
unable to cope with, and the problem is referred to 
the Minneapolis Headquarters Sales Department. 
Here it is handled by another group of engineers, 
each a specialist in a specific type of apparatus. 
Working closely with the various design sections on 
application problems is an important function of this 
department. 

Informing the public of the availability of the 
product requires another group of engineers with a 
flair for technical writing. The men in the Advertis
ing Department are responsible for issuing technical 
publications and writing equipment instruction 
manuals. 

All phases of engineering present a constant op
portunity for advancement, and can lead to manage
ment positions. The present president of E-M, Mr. 
Richard H. Olson, is a 1918 electrical engineering 
graduate of the University of Minnesota. 

A control wireman wires a control panel for a 400-cyc:e motc;;r-genera
tor set. 
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Robert J. Edmeyer, Jr. graduated from West St. Paul High 
School in 1955. He enrolled in I.T. in the same year and is now 
a fourth year senior iri Electrical Engineering. 

Bob, as a Council Editor on the Technolog Staff, was a co
author of the Brushless Generator article which appeared in the 
January issue. 
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LITHIU 
A Modern Product 

For A Modern Age 

by AL STAN DISH 

AVE YOU EVER seen a chunk of metal float on water? Probably not, but 
such a metal does exist. It is called lithium, and it is one of the earth's 
lightest elements, having atomic number three and atomic weight 

seven. Lithium metal has a silvery color when freshly made, but dulls 
on exposure to air. 

Lithium was discovered in 1817 by Arfwedson, a Swedish chemist. 
He noted discrepancies in the analysis of a mineral, petalite. Close obser
vation resulted in the finding of the new element. To signify the discov
ery of the element in a mineral, it was named lithium from the Greek 
word lithos, meaning stone. Lithium, analkali metal, is similar in chemi
cal properties to sodium, potassium, and the less familiar elements of 
rubidium and cesium. 

Few uses for lithium were known in the early 1900's. Attempts were 
made to utilize lithium in metal alloys, but without singular success. 
Germany did use lithium alloys as bearing metals after World War I 
however. General experimentation continued, but few uses were found 
for lithium until the late 1930's. 

In the early years of World War II, the United States government 
needed a source of hydrogen gas to inflate small balloons. These balloons 
carried antennas, by means of which downed pilots could broadcast their 
positions and effect rescue. The hydrogen source had to be light in weight 
and easy to activate. Lithium hydride reacts easily with water so it fit 
this purpose well. Two pounds of the hydride produces almost 100 cubic 
feet of hydrogen gas. A Minneapolis company, Lithium Corporation of 
America (known then as Metalloy Corporation) was awarded a govern
ment contract to produce lithium hydride. 

Growth of lithium Corporation of America 

Lithium Corporation, using its Saint Louis Park plant as its major 
production base, set about to prepare lithium compounds. Mining facili
ties in South Dakota were extended. A new mine and ore processing 
plant were developed in North Carolina, as research at the Saint Louis 
Park laboratories pointed out new uses for lithium. Research plays such 
an important role that at the present time sixteen chemists are engaged 
in such work. 

Today, Lithium Corporation employs over 250 men, including about 
36 engineers and chemists. The Saint Louis Park plant manufacturing 
primarily lithium chloride, bromide, hydride, and lithium metal, employs 
almost 100 people. The bulk of lithium compounds produced here is sold 
to other manufacturers for further use in industrial processes and equip
ment. Let us see briefly some of the methods Lithium Corporation uses 
to produce its many compounds. 
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Ore Processing 

Lithium is widely scattered throughout the earth's 
'Crust, but is usually found as a complex silicate or 
phosphate. Among the minerals containing lithium 
are lepidolite and spodumene. Deposits of spodumene 
(LiAl (SiOs) 2) have been discovered and exploited 
to some degree in Canada, Brazil, Argentina, the 
Black Hills of South Dakota, and extensively in 
North Carolina. 

Lithium Corporation erected a sink-float con
centration plant at Keystone, South Dakota, in 1948. 
Later, in 1951, a flotation concentrator was built to 
replace the sink-float plant. In general, concentrating 
operations are designed to upgrade lithium bearing 
minerals by removing clay, feldspar and other min
eral constituents. 

Several processes are available for treating the 
purified spodumene, but Lithium Corporation uses 
the following. Lithium ore is heated in a rotary kiln 
to about 2000°F, transforming the spodumene from 
the alpha to the beta form. This treatment causes the 
small ore particles to become porous and thus more 
susceptible to further processing. 

. The beta spodumene is cooled, run through a ball 
mill and then roasted with sulfuric acid at a low 
(360-480°F) temperature. Lithium sulfate the re
sulting product, is water leached, treated t~ remove 
impurities and then concentrated. Next, hot sodium 
carbonate (soda ash) is added, yeilding insoluble 
lithium carbonate and sodium sulfate in solution. 

The flow sheet for this process is reproduced on 
page 34 in simplified form. Lithium carbonate is the 
starting material for all other lithium compounds. 
By-product sodium sulfate is removed from the sys
tem by conventional evaporation methods. 

Lithium and its Compounds 

Two of the most important lithium salts are the 
halides lithium chloride and lithium bromide. In 
the preparation of the chloride, lithium carbonate is 

One employee is winding lithium 
metal ribbon, while another is ex
truding and cutting 9-gram lithium 
metal rods, which will be pack
aged in the copper tubes in the 
center of the pidure. 
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reacted with muriatic (hydrochloric) acid. The re
sulting solution is dried by passing in series through 
a packed tower-rotary drier system. The solution is 
fed to the tower and run countercurrent to hot 
combustion gas that is admitted to the discharge 
end or the drier. When the salt reaches the open end 
of the drier, it has been dried the desired amount and 
falls into a receiving hopper. 

A similar process involving hydrobromic acid 
res~lts in lithium bromide. Unique among the prop
erties of these halides is their hygroscopicity or 
ability to absorb water. This characteristic is the 
basis for their use in air conditioning and de-hu
midification units. Lithium chloride is also used as a 
flux for aluminum brazing and serves as chief con
stituent in production of metallic lithium. 

Lithium metal is prepared in one of the few com
mercially useful electrolytic fused salt processes. A 
mixture of lithium and potassium chlorides is melted 
in an electric cell. The cell consists of a box, 4 by 6 
by 3 feet, which is supplied with 60-90 kilowatts of 
direct current. Molten lithium floats to the surface 
and collects at the cathode, while chlorine gas 
collects at the anode. Liquid lithium is skimmed 
from the melt and cast into ingots. These ingots may 
be either remelted and cast, or extruded into rods 
or wire. To prevent oxidation or nitridation, metallic 
lithium is usually stored in mineral oil. 

!1~ imp~rtant ~se of lithium metal is in copper 
refining. Finger sized slugs of lithium are sealed 
in copper tubes by Lithium Corporation for this 
purpose. The whole slug may be added to a batch 
of molten copper. Lithium metal reacts with all dis
solved gas and may be skimmed off the surface 
leaving pure copper. ' 

Lithium hydride, the chemical that gave Lithium 
Corporation its start, is easily prepared. A steel 
cannister fitted with strong valves is charged with 
metallic lithium. The tank is then evacuated of air 

(Continued on page 34) 
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HOULD ENGINEERS participate in public affairs? l 
believe that they owe it to themselves, their 
families, the communities in which they live, 

the state and the nation to take an active interest in 
public affairs. 

I recall that in earlier years the Engineers Club 
of Minneapolis actively participated in the consid
eration of such matters. In later years they seem 
to have withdrawn from such activities when the 
subject becomes controversial. It is controversial 
matters involving engineering that the unbiased 
judgment of individual engineers, committees of 
engineers, or engineering societies can serve the pub
lic interest by giving expression to their views in the 
press or public forum. This does not mean rendering 
professional service; rather, it means applying engi
neering judgment to a problem that the layman does 
not understand. For example, the city engineer may 
make a recommendation to the city council regard
ing the need for some public improvement. He backs 
his recommendation with a report in which he dis
cusses various possible solutions and the reasons for 
his recommendation. The city council, composed of 
laymen, is not able to evaluate the engineer's recom
mendations and needs help from an impartial source. 
That is where a committee of engineers can render 
valuable service by reviewing the matter and mak
ing its findings known to the council and the public. 
It is )mportant that such findings are impartial and 
not self-s'erving. ' 

Engineers should be active in service clubs, patri
otic societies, political parties, chambers of com
merce and other organizations. They should not con
fine their attention solely to professional organiza
tions. They have a training, a mental capacity, and 
.an outlook which is needed now more than ever to 
gather the facts about governmental problems and 
present them to the public for consideration to help 
them form sound and logical conclusions. By coop-
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by WALTER H. WHEELER 
Consulting Engineer 

eration and exchange of views with people in other 
professions, engineers can gain useful know ledge 
for themselves and, at times, influence others, there
by gaining recognition and respect for the engineer
ing profession. 

It is unfortunate that few people either know or 
seem to care much about politics. By many it is con
sidered to be beneath their dignity to participate in 
such mundane matters. In that connection it is well 
to remember that the "Father of Our Country," a 
man of great courage and wisdom, was a surveyor, 
and did take a deep interest in public affairs. He left 
us a great heritage and became one of the immortals 
of history. There are engineers in the House of Rep
resentatives and in the Senate in Washington. There 
should be more of them .. However, I am not thinking 
of paid public service. The service which I have in 
1nind begins at the grass roots in the precinct caucus, 
the smallest political division. By starting in the pre
cinct anyone of ordinary intelligence can work his 
way into positions of influence within his party if 
he informs himself on the issues of the time and 
works at the tasks that are assigned to him. By start
ing as a member of his precinct team he can advance 
to precinct captain, delegate to county convention, 
delegate to district convention, delegate to state con
vention, delegate to the central committee which is 
the ruling body of the party. At the conventions he 
can serve on committees such as the resolution com
mittees, the platform committee and so on. Naturally 
one in such positions should represent the wishes of 
his constituents, provided they are within the rules 
and constitutional rights. If not, he should refuse to 
sponsor or support the proposal. 

This leads to another subject in which every en
gineer and every citizen should take a deep interest 
and be fully informed for his own protection and 
that of his family. The form of government which 
we have in the United States is based upon the Con
stitution and Bill of Rights. The marvelous growth 
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of this country has been possible because of our form 
of government. Under it engineering and industry 
have made remarkable progress. Hence it is impor
tant that anyone who enters into the practice of 
engineering should fully understand this govern
ment of ours by becoming fully and intimately 
acquainted with the Constitution of the United 
States of America. One does not have to be a lawyer 
to understand it, for it is written in very clear lan
guage. It is the foundation upon which this nation 
rests. 

During my professional life, engineering has been 
growing in professional stature. As the first Minne
sotan to become a member-at-large of the National 
Society of Professional Engineers, I am proud to 
have had some part in promoting this growth. 
Through my efforts the then president was brought 
to Minneapolis to explain to the engineers of the 
Twin Cities the organization and objectives of the 
national society. This was followed by the estab
lishinent of the Minnesota Association of Profes
sional Engineers, which was set up in a way that 
would 1nake it easily possible for them to affiliate 
with the national society. At the end of my two-year 
term as the first national director from Minnesota, 
I was made chairman of the Education Committee of 
the national society. This committee brought in a 
report recommending that all accredited engineering 
colleges should establish as minimum requirement 
for an engineering degree 5 years of college work, 
including the equivalent of one year of the study of 
the humanities. This report was sent by the national 
society to all accredited colleges of engineering in 
the U.S. Minnesota promptly instituted the five-year 
course, and the idea has been gradually spreading. 

It is now recognized that professional engineers 
must have a broader preparation than mere techni
cal education to be successful. 

I hope that this brief discussion will stimulate 
students to include service to their community when
ever they think of the responsibilities of their pro
fession. 
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Walter H. Wheeler is a Minneapolis 
consulting engineer of national and in
ternational reputation. However, he 
first came to the public's attention as 
an end on the famous 1900 Minneapolis 
Central High School championship foot
ball team which the University of Min
nesota team managed to hold to a 0 to 0 
tie. He graduated as a mining engineer 
from the University of Minnesota in 
1906. The next six years were spent in 
New Mexico and Colorado as a con
struction engineer for the mining com
panies and as a partner in his own 
contracting firm in Denver. Returning 
to Minneapolis in 1912 to open his own 
consulting office, he has made his head
quarters here ever since, practicing 
primarily as a structural engineer. 

A pioneer in the design and use of 
reinforced concrete, he invented the 
"Smooth Ceilings" system of flat slab 
construction which has been used in 
hundreds of buildings across the U. S. 
and Canada including the Washington 
Avenue parking ramp and seven other 
buildings on the U. of M. campus. One 
of his more important structures lo
cally is the Fort Snelling-Mendota 
bridge, said to be the longest multiple 
rib arch reinforced concrete bridge in 
the world. 

Long active in the technical engi
neering societies and the first member 
and national director of the National 
Society of Professional Engineers in 
Minnesota, he has also been a leader 
in civic activities too numerous to men
tion. At present, he devotes most of his 
spare time to political affairs, includ
ing the chairmanship of the First Min
nesota Council of "We, the People," a 
conservative political action group. 

He is a possessor of the university's 
coveted Outstanding Achievement 
Award. 

WALTER H. WHEElER 
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by PIERRE ARNOT 

NCE UPON a time there was a poor duke who believed in equality among 
men. He had professed this political opinion openly since he first 
studied chivalry and had, because of it, become exceedingly unpopu

lar. In fact, he was an outcast, uncrowned, friendless, and without any 
lands or peasants of his own. 

Alone, he wandered from the house of one Freudian to the house of 
the next overwhelmed pseudo-scientist until he learned the language of 
his chosen course. And, do you know, he still can't speak the King's good 
English without reverting to this strange tongue? 

He became so very good at this business that he was invited to give 
lectures on its grammar at one of the local academies. Since he was 
hungry and winter was approaching, he gladly accepted the position, 
stipulating that the student body was to be instructed that they were to 
address him by his title and show him the deference due that title. 
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Thus arranged, he invented many interesting and 
disarming lecture techniques and even advocated 
certain social reforms which made friends for him, 
but never actually reformed anyone. He likes to 
think of the~e early years because they remind him 
of his freedom to speak his chosen-native language 
and they serve as a reference point to illustrate his 
present greatness. 

Things improved rapidly for him. One day, after 
two commuters confessed to pinching a waitress in 
the student cafeteria, and one of the fraternities filed 
bankruptcy following an all-week beer party, one 
of the state senators wrote a hot note to the Board 
of Trustees. The board read the note, to say the least, 
and sent it along with a longer but equally hot letter 
to the chancellor's office. 

The chancellor, not a man to trifle with, took the 
note, the letter, and a speech of his own to the 
academy professor's senate. There, only two years 
after the offenders had graduated, it was decided to 
appoint a committee to study the situation. The 
duke, because of his name and mild manners, was 
asked to write a book about the whole thing and 
forward a copy to the state senator for his satisfac
tion. 

The duke was no fool, so he threw butter where 
it would stick and built fires where he would not be 
burned. The first book, and the next three in the set, 
proved to be so unreadable that everyone was im
pressed, and the duke was given the position of Stu
dent Coordinator, something analogous to the dean 
of women at other academies. 

His empire had formed around him. Being c:treful 
to choose those who walked in counterclockwise 
circles, he selected his staff and began operations. 

When they were poor and few, no one minded 
the little band's honest efforts for they were along 
classical lines and smacked of progress. Surely, it 
was a worthy thing to see that all students were co
ordinated in worth-while group activities. 

While the academy ran itself, the duke's crowd 
was learning how to run the world. The staff prac
ticed cheating, protection rackets, dishonesty, and 
vices (large and small) until they grew so proficient 
that everyone was fooled, including the duke him
self. To protect his empire the duke promoted the 
whole staff, gave them all medals, rugs on the floor, 
and let them in on the secret of walking in clockwise 
circles. 

These advancements meant larger offices, more 
secretaries, more wastebaskets, more separation be
tween the vulgar and the divine, and much more 
money. But, the duke had the answers to all the 
problems. "The increase in services is proportional 
to the cube of the financial input," he said, and 
proved this by illustrating that his staff, which 
existed at four times his lecture salary, could pro
duce unreadable documents at a rate sixty times 
greater than he formerly could. 
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The academy professor's senate met on the sub
ject and one of the Business Department professors 
pointed out the advantage of such a bargain, so they 
voted to double the Coordination Office allotment 
every three years. 

Things were rosy with the duke after that. He 
learned the secrets of the Ancient Near East, espe
cially the tricks for controlling people's minds 
through oppression. His offices, and they are many, 
fill an edifice at the crossroads of campus ebb and 
flow. 

He has one hundred and twelve provinces and 
likes them all so well that he has added the name of 
each new province to his own, and he always signs 
his name in full. 

The duke is great because no one knows to whom 
he is responsible: when wealth is about, he stands 
quietly in the bread line, but he is never in to his 
poor friends. 

The duke has a problem now though. He had been 
badgering the students for years about minor in
justices and, whenever possible, he has been ignored. 

Recently, however, he instructed an old professor 
to move out of his house because there was a fallout 
problem in that particular neighborhood. The pro
fessor was slow in moving and so the duke had his 
salary withheld and his wife imprisoned. The old 
professor went to his neighbor, a priest, and told of 
his woe. 

The next morning the priest was praying quite 
loudly at the shrine in the community church when 
one of the state representatives happened by search
ing for a men's room. The representative overheard 
the priest praying for his neighbor and promised 
the next newspaperman he met that he was going to 
put a stop to such persecution ... and you know, 
he may. 

The duke has reas:::m to lose sleep at night. He has 
a finger in every group about except the faculty 
tennis team and one of the cat houses on the new 
left bank. His empire is immense and well moneyed 
it is a machine that operates for the machine, hence 
the boss alone. 

When the heat is on you may be sure that the 
duke will become a poor Christian, the spokesman 
for the largest and least controversial benevolent 
society to be found. He will find no friends though, 
because the real, hard-working, diligent fellows have 
never been good enough for him. Why should they 
lick a jackal's wounds so that he may recover and 
run wild at night again? 

Perhaps July 26th this year will tell another tale. 
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Gopher Business Office-Room 13 Murphy Hall 
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AiResearch engineered and produced 
this electro-hydraulic servo system
the most reliable and responsive 
steering control system for missiles 
yet produced. Extremely lightweight, 
it consists of three control valves and 
six actuators. 

This unique system represents hut 
a part of the challenging, important 
work under way at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys· 
tern electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power units; 
gas turbine engines and turbine and 
air motors; cryogenic and nuclear 
systems; pneumatic valves; indus
trial turbochargers; air conditioning 
and pressurization; and heat trans
fer, including electronic cooling and 
nuclear applications. 

Intensified engineering is con-

ducted by small groups where indi· 
vidual effort and accomplishment are 
quick I y recognized, providing oppor
tunity for rapid growth and advance
ment. An eight-month orientation 
program is offered prior to perma· 
nent assignment to help determine 
your placement from a variety of 
analytical or development projects. 

Advanced education is available 
t~lfough company financial assistance 
at outstanding nearby universities. 

@ For full information write to Mr. G. D. Bradley 

THE CORPORATION 

985'1 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES e A/RESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 

A/RESEARCH INDUSTRIAL 11!0 REX ~t AERO ENGINEERING e AIR CRUISERS e A/RESEARCH AVIATION SERVICE 
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A RESUME IS A TWO-PARTY AFFAIR 

Throughout your engineering career, the name 
of the first employer appearing on your resume 
can be as significant as your education. But, in 
selecting that first employer, you should also 
consider his resume. 
ITT is the largest American-owned world-wide 
electronic and telecommunication enterprise. 
To give you an idea of the breadth of our 
activity ... there are 80 research and manu
facturing units and 14 operating companies in 
the ITT System playing a vital role in projects 
of great national significance in electronics 
and telecommunications research, development. 
production, service and operation. 
The scope and volume of work entrusted to us 
by industry and the government opens a broad 
range of highly diversified engineering and 

technical positions in all areas of our work ... 
from tiny diodes to complex digital computer 
systems and a massive network of global 
communications. 
In addition to the opportunities for work and 
association with distinguished engineers and 
scientists, our graduate education tuition re
fund program encourages engineers to continue 
their formal training . . . and the facilities 
for graduate work near ITT locations are 
superior. 
This is an all too brief resume. It would be 
hard to associate yourself with a company that 
offers the engineer greater choice of assign
ment. Write us about your interests- or see 
our representatives when they visit your 
campus. 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

67 Broad Street, New York 4, N .. Y .. 

FEDERAL ELECTRIC CORPORATION e INTERNATIONAL ELECTRIC CORPORATION e ITT COMPONENTS 
DIVISION e ITT FEDERAL DIVISION e ITT INDUSTRIAL PRODUCTS DIVISION e ITT LABORATORIES e 
INTELEX SYSTEMS, INC. e INTERNATIONAL STANDARD ELECTRIC CORPORATION e ITT KELLOGG 
DIVISION o ROYAL ELECTRIC CORPORATION e AMERICAN CABLE AND RADIO CORPORATION 111 

LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 
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Energy conversion is our business 
,; 
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A thermometer reading? 

Internal motion 
of body particles? 

What is absolute zero? 

What happened to the 
3rd law of thermodynamics? 

How is temperature defined 
in the "pinch effect"? 

A complete and thorough knowl
edge of temperature is important 
to Allison because energy conver
sion is our business and we use 
temperature in making our conver
sions. Thus, we have a deep and 
continuing interest in temperature 
in all its expressions. 

Basic to our business is a funda
mental knowledge of temperature. 
We search for this knowledge 
to increase the effectiveness with 
which we accomplish our mission 
-exploring the needs of advanced 

propulsion and weapons systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 

Division of General Motors, Indianapolis, Indiana 
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It takes J·udgment ... 
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It takes engineering judgntent to plan for the immediate and future needs of a 
changing system. This quality has special importance in planning system protection 
schemes because of potential damage to equipment and the vital need to maintain 
service. Above, a relay engineer instructs operating supervisors in a modification in 
design and utilization of an impedance relay. This modification provides for maxi
mum segmentalization of substation bus in case of faults on the 138 kv or 230 
kv feeders from that bus. This special application of "zonal" relaying principles 
gives secondary protection at a minimLrm cost and is one phase of a continuing pro
gram of analysis and improvement of operations. 

We're looking for men with qualities like these! 

Even with skill, foresight, imagination and judgment, a 
person must find a receptive environment to enable him to 
exercise and develop these qualities. At Wisconsin Elec
tric Power Company you will find such an environment. 
You will have a chance to use your engineering skills in a 
wide variety of fields - electrical, mechanical, civil, chemi
cal, statistical, research, sales, administrative, etc. 

Demands for our services are so great that our current 
expansion program anticipates the doubling of our facilities 
within a 10 year period. We invite you to grow with us! 

ISCONSIN ELECTRIC PO ER CO PANY SYSTE 
Wisconsin Electric:: Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 

Milwaukee, Wis. Appleton, Wis. Racine, Wis. 
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Triptane, whose formula is shown above, represents 
one of the most important chal1enges in petroleum re
search. Although oil companies have been working 

with this valuable gasoline anti-knock component for 
15 years, no method for low-cost commercial produc
tion has yet been developed. 

We don't have all the answers ... yet! 

We already know quite a bit about triptane, 
whose formula is shown in the picture. It is a 
branched heptane. Scientists at Standard Oil's 
laboratories can tell you that its octane num
ber is 113. It is one of the best gasoline ingre
dients ever discovered. 

As far back as 15 years ago, triptane could 
be produced in tank truck quantities. But no 
one has yet developed a large volume commer
cial method of making this valuable material. 

Triptane represents but one of the creative 
research challenges that exist in the oil indus-

try. A commercial way to make cyclopentane, 
another anti-knock material, ranks high on the 
list of unsolved problems. The same is true of 
certain hydrogenated polymethyl naphtha
lenes; their high energy content and low pour
point make them ideal for jet fuel. 

At Standard Oil, young scientists and engi
neers have the opportunity to help solve im
portant problems such as these. Here they can 
use their skills and knowledge to build satis
fying, lifetime careers. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 

THE SIGN OF PROGRESS.,. 

THROUGH RESEARCH 
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There's much more to it 
than just the size of the FISH 

and the size of the POND 

We've been told that an engineering graduate is frequently attracted to 
companies our size because of his understandable human desire to be "a big 
fish in a little pond". 

While it is true that (numerically speaking) our employee team is small 
compared to _some, we encounter great difficulty in trying to think of Sikorsky 
Aircraft as a "little pond". Our contributions to the field of rotary-winged 
aircraft have not been small, nor can our field be considered limited or pro
fessionally confining. Quite the contrary. 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. 

And what of the size of the "fish"~ 

Unquestionably, that is a matter involving your own indi-
vidual potential for growth. Like any far-sighted company, 
we're always willing to talk with "young whales"! 

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

I 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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''The Finest in Offset and Letterpress Printing" 

315 5TH AVENUE SO. • MINNEAPOLIS 15, MINN. 
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LITHOGRAPHY 

LETTERPRESS 

PLATEMAKING 

TYPESETTING 

CREATIVE ART DEPARTMENT 

BINDING AND MAILING 

35x45 2-color Harris Offset Press 
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ISOLATION-Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 

LOCATION -The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida~ 
driving to the Center on excellent new highways. 
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Another Unmatched Engineering Facility to 
Advance Propulsion Sy ems of the Future 

Future aircraft and missiles may require propulsion 
systems far different from those in wide use today 
- different in size, power output, appearance, and 
perhaps even in the basic method of utilizing energy. 

To probe the propulsion future ... and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & 
Whitney Aircraft is now operating its new Florida 
Research and Development Center. This facility 
supplements Pratt & Whitney's main research and 
development installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America's 
air industry. Here a completely air-conditioned 
plant with 17 acres under roof is specially designed 
and equipped for the development of new power 

plants of virtually any type. Testing is handled in 
special isolated areas; the nearest is four miles 
from the plant and many miles from any inhabited 
area. The new Center can be greatly expanded on 
its 10-square-mile site. Continued isolation is in· 
sured by a vast wildlife sanctuary in which the 
Center is located. 

Of the many people employed at the Center to
day, about half are scientists, engineers and highly 
trained technicians. By late next year, the total 
number is expected to be almost doubled. 

The new Florida Research and Development 
Center is one more reason why Pratt & Whitney 
Aircraft is able to continue producing the world's 
best aircraft propulsion systems ...... in whatever 
form they take. 

For further information regarding an engineering career at 
Pratt & Whitney Aircraft, contact your college placement officea·. 

p 
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ATT & W H IT~I E~Y 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- Ecust Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER - United, Florida 
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liTHIUM 

(Continued from page 19) 

.and heated above the melting point of lithium. Hy
drogen gas is introduced to the tank, the exothermic 
reaction occurring immediately. After cooling, the 
cannister is emptied of hydride, which is then 
screened and packed in air-tight barrels. 

In addition to being a source of hydrogen, lithium 
hydride is used in the preparation of lithium alu
minum hydride, a catalyst used in organic chemistry. 
Of increasing importance is the use of lithium hy
dride in boron hydride production. Boron compounds 
are among the most promising solid fuel rocket pro
pellants. 

Upon reacting lithium carbonate with calcium 
hydroxide, lithium hydroxide is formed. After fur
ther treatment, the mono hydrate, Li0h-H20 is 
obtained. When mixed with stearic acid or other 
fatty acids, lithium hydroxide forms a soap or grease. 
The addition of lithium stearate to lubricants causes 
retention of lubrication properties over wide tem
perature ranges. 

A second use of lithium hydroxide is in storage 
batteries. The Edison cell, utilizing nickel-iron elec
trodes, requires a basic electrolyte. For many years 
potassium hydroxide was used for this purpose. 
Adding lithium hydroxide to the electrolyte pre
vented shrinking of the active anode material, thus 
adding to the effeciency and life of the cell. 

A final use of this hydroxide is as an absorbent 
of carbon dioxide. It has been used for this purpose 
aboard sub1narines of the United States Navy. 

r-----------------
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Other Uses o·f Lithium 

One of the first experimental fission reactions 
involved lithium. At Cambridge, Cockroft and Wal
ton discovered that a lithium atom bombarded by a 
proton would split into two alpha particles. While 
this experiment is significant, it is not of too much 
practical importance in itself, since present fission 
processes involve particles of higher molecular 
weight. 

Lithium does have a use in reactors though, since 
it can replace sodium as a heat transfer material. 
Among the properties which make liquid lithium a 
good reactor coolant are its low specific heat (com
parable to that of water) and low density (reducing 
reactor weight). Also, since lithium melts at 179°C, 
but boils only at 1317°C, its effective temperature 
range is evident. Current use of liquid lithium is 
restricted due to its extreme corrosiveness to pipes 
and tubes. 

Some experimentation in nuclear fusion with 
lithium has been attempted. Limited success was 
attained, but much further development is neces
sary to perfect this process. 

What is in the future for Lithium? In the years 
ahead, lithium may have its greatest gain in two 
particular fields. First of all, lithium will be more 
extensively used in the production of solid fuel 
rocket propellants. Secondly, lithium will undoubt
edly be used in nuclear processes. As noted before, 
experimentation with lithium as a reactor coolant 
or both of these developments may expand lithium 
and as a fusion rna terial has been started. Either 
production to a new peak. 
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If guided missiles, tropospheric radio defense com
munications and airborne radar sound like exciting 
fields to you, a career at Western Electric may be 
just what you're after. 

Defense projects like these are among our most 
important assignments ... and engineers are right 
in the thick of it. There are the Nike and Terrier 
guided missile systems ... advanced air, sea and 
land radar ... anti-aircraft gun-control equipment 
... the SAGE continental air defense system ... 
DEW Line and White Alice in the Arctic. These 
and other defense jobs offer wide-ranging oppor
tunities for all kinds of engineers. 

Western Electric engineers also discover plenty 
of made-to-order opportunity in our work as 
manufacturing and supply unit of the Bell System. 
Here they flourish in such new and growing fields 
as electronic switching, microwave radio relay, 
miniaturization. They engineer the installation of 
telephone central offices, plan the distribution of 
equipment and supplies ... and enjoy, with their 
defense teammates, the rewards that spring from 
an engineering career with Western Electric. 

Western Electric technical fields include me
chanical, electrical, chemical, civil and industrial 
engineering, plus the physical sciences. For more 
detailed information pick up a copy of "Consider a 
Career at Western Electric" from your Placement 
Officer. Or write College Relations, Room 200D, 

W.E. DEFENSE PROJECTS ENGINEERS are often faced with challenging assign
ments such as systems testing for the SAGE continental air defense network. 

re f nse fr nti rs 
rn I ctri 

Western Electric Company, 195 Broadway, New 
York 7, N. Y. And sign up for a Western Electric 
interview when the Bell System Interviewing Team 
visits your campus. 

TELEPHONES OF THE FUTURE-Making telephone products for the 
Bell System calls for first-rate technical know-how. Tomorrow's 
telephone system will demand even more imaginative engineering. 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; 
Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago, 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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THE FEBRUARY m_eeting of the student 
chapter of the society for the Ad

vancement of Management will be 
held February 25. Mr. Marshall Die
bold will speak on "The Nature and 
Function of a Board of Directors." 

Mr. Diebold is Vice President of Northrup King & 

Company and is a member of the senior chapter. 
He is an extremely colorful and able speaker and 
it is expect~d that he will give a thorough explana
tion of the governing of a corporation. The yearly 
election of officers will be held during the meeting. 
This is one of the most important meetings of the 
year and everyone is strongly urged to attend. 

At the previous meeting Mr. George M. Laughlin 
spoke on "How to Choose a Company for Employ
ment." Mr. Laughlin is the Supervisor of Training 
and Recruiting for the Kroger Company, Cincinnati, 
Ohio. In his speech he pointed out many small but 
very important points to consider when applying 
for a job. 

It is again time for the "Big Buddy Program." 
Each year it is jointly sponsored by the Junior and 
Senior Chapters of S. A. M. This is an opportunity 
for the operations of a progressive company. The 
student chooses a member of the Senior Chapter 
and visits the members respective company. He is 
shown how the company operates and is encouraged 
to ask any questions which come to mind. 

The "Big Buddy Program" is just one of the 
many advantages of belonging to S.A.M. Much in
sight into the problems that face many businesses 
can be obtained by attending the monthly meetings. 
Anyone thinking of the management field is strongly 
urged to join. Information concerning S.A.M. is 
available in the S.A.M. office, ME 15. 
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Edited by BOB BUCHMEIER 

THE AMERICAN Society of Mechanical 
Engineers, student chapter, Univer

sity of Minnesota held its monthly 
meeting on January 14. President 
Terry Moravec presided over the 
meeting. The meeting featured two 
guest speakers. 

Bob Hazelrigg, President of the local senior 
chapter of the Socety, spoke on "You Belong in the 
ASME." Mr. Hazelrigg gave an account of the aims 
and proceedings of the ASME. 

S. L. Stolte, past president of the National Soci
ety of the Professional Engineers talked on "Pro
fessionalism." Mr. Stolte gave a short history of the 
professional engineer movement. He also discussed 
the roles of engineers in public and political life. 

On January 23, members of the ASME toured 
the plant of the Continental Machines, Inc., Savage, 
Minnesota. The management of the plant showed 
the students how Do All power saws and precision 
gage blocks are made. 

ASME aims to foster interest in the mechanical 
engineering profession, and to provide an opportun
ity to build social and professional contacts. Any 
engineering student can join ASME. Every mechan
ical engineer should join the Society while in schooL 

You are encouraged to come to the ASME meet
ings and to participate- in the field trips. 

THE AMERICAN Institute of Physics 
held its first meeting during win

ter quarter on January 13. The guest 
speaker was Dr. W. J. Luyten who 
gave a very interesting talk entitled 
"Stellar Populations and Stellar Evo-
lution." 

The second meeting was held February 3. The 
bell science color, sound film, "The Strange Case of 
the Cosmic Ray" was shown. 
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heta Tau 

THE MARINERS set the style, musically at least, at 
Theta Tau's annual \Vinter Formal. However, the 

dance was but a small facet of the entertainment. 
Dinner, which was prepared by our incomparable 
cook, Margaret, consisted of a hearty feed of prime 
ribs, with all the trimmings. (Margaret also inspired 
many a burst of laughter with her after-dinner ca
vorting.) Dining, dancing, and fun complemented 
,each other to make the evening extremely pleasant 
and enjoyable. 

We feel that this event was nearly the ultimate 
in its class. We enjoyed elegance and economy at 
the same time. The expense of renting a hall was 
scratched simply becaus~ we used our own house for 
this formal. This attitude of cost reduction is a pre
vailing one here at Theta Tau. 

a pa Eta a a 

LAST QUARTER, because the interior of our chapter 
house was being remodelled, our pledge program 

was almost nonexistent. We were very fortunate, 
however, in obtaining one new active, Joe Backes, a 
Junior in Electrical Engineering. So far this quarter, 
two smokers have been held to stimulate interest 
among EE's in their fraternity. Our first smoker was 
held on Monday, January 5, when a large group of 
EE's gathered at the KHK House to meet the actives 
and to listen to an alumnus of KHK speak. Profes
sor P. A. Cartwright spoke of the EE curriculum at 
the university and of the changes that are taking 
place in the courses offered here. The second smoker 
was held the following Monday, January 12, during 
which Mr. Henry Vald, a field coordinator for Rem
ington Rand Univac, spoke on: "The Engineer in 
Industry.'' 

This quarter, the Beta Chapter of Kappa Eta 
Kappa is very proud to welcome sixteen pledges. 
They are: Gerald Claessens, Per Dahlstrom, Larry 
Finger, James Gefre, Bruce Grwenow, Jerome Ha
gen, Ralph Hager, James Harris, Duane Herold, Ed
ward Jirele, James Loken, Stanley Lorensen, David 
Seaberg, Ted Szczech, Kenneth Thompson, and Rob
ert Wegsten. 

A formal pledging banquet was held on Monday, 
January 19 in Coffman Memorial Union where ac
tives and pledges enjoyed dinner and listened to 
Professor Haga of the English Department. He spoke 
on his experience gleaned from many years of teach
ing Engineering English to students in IT. After the 
banquet, actives and pledges retired to the chapter 
house to relax and get better acquainted. 

The sharpshooting KHK basketball team won its 
first intramural game when it was obvious to all the 
spectators that it was no contest at all from the first 
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Xi Chapter of Theta Tau at the University of 
Wisconsin played host to the National Biennial Con
vention during the Christmas vacation. Our chapter 
was represented by Paul Schluter as delegate, Dave 
Winzer as alternate delegate, and Jim Faricy, Chap
ter regent, as a guest. Much was accomplished at 
this convention, including a constitution change. The 
Minnesota representation found a wealth of enjoy
ment in the exchange of ideas and experiences with 
their brothers from other parts of the states. 

Engineers are not slobs! Social adaptability is not 
just inherent, however, so one of our January meet
ings was highlighted by the presence of Mrs. Nelson, 
head of the Women's Residences here on campus. 
Mrs. Nelson discussed the all-too-often-scoffed sub
ject of etiquette with the fraternity. 

Tom Irvine of the Mechanical Engineering De
partment discussed some of the results of the recent 
International Geophysical Year Program. 

On the social calendar for February are a Chapter 
ski trip (dates included), and the Quad-Tech Ball. 

tip-off. (Final score: 2-0. Winner: KHK by forfeit.) 
The bowling team is also in action every Thursday 
night at the Union bowling lanes with very good re
sults? (Record: Won 2- Loss 10.) Actives and 
pledges are participating every week to help the fra
ternity and to get in some much-needed exercise. 

The annual KHK Founder's Day Banquet will be 
held on the 13th of February at the Curtis Hotel at 
which actives, pledges, and alumni will have an op
portunity to exchange information of mutual in
terest. 

The new officers of Kappa Eta Kappa were 
elected at the beginning of the Winter Quarter and 
are already performing their duties efficiently. The 
new officers are: President: Pete Campbell; Vice 
President: Jack Fasching; Secretary: Bruce Arnold; 
and Treasurer: Bob Wingrove. In the future, you 
will be hearing a lot about Kappa Eta Kappa under 
the dynamic leadership of these men. 

37 



SOCIETIES 
(Continued from page 37) 

0 N FEBRUARY 4th, the Institute of the 
Aeronautical Sciences student 

group had Dr. Rudolf Hermann as 
their speaker. Dr. Hermann, a former 
rocket expert at Peenemunde, spoke 
on the subject of "Satellite Vehicles 

and Problems of Re-entry," a field in which many 
.students showed interest. 

There was a good turnout of members and their 
<iates at the annual lAS Dinner-Dance which was 
held at the Normandy Hotel on February 7th. This 
€Vent helped to bring the students together for a 
.social outing during the winter quarter to offset the 
studies and technical meetings. 

Aero students who have ideas for E-day are 
urged to contact one of the officers so that we can 
get the ball rolling on that project. 

TECH COMMISSION NEWS 

Engineers, your representatives, the Tech Com
mission members, have been representing you to the 
Engineering faculty and the university as a whole. 

For instance, Jim Dimarco, president of AIChE, 
in the area of improvements is trying to arrange 
longer and more convenient library hours, and is 
making it easier for you to get a Technolog, by set
ting up a few temporary stands in some of the other 
departments. Terry lVIoravec, president ASME, as 
Public Relations Chairman, was responsible for the 
FIREBIRD showing. Several programs sponsored in 
conjunction with M.S.P.E. were organized by Norm 
Paurus, president of the Society for the Advance
ment of Management. 

Areas we are studying are the grade point change, 
the registration issue, and the ticket lottery, which 
we shall describe in later articles. The major pro
gram we are sponsoring at the moment is E-Day. 
We are happy to report that everything is progress
ing very well; in fact, we are even planning to offer 
a scholarship if E-Day is successful. 

The main reason this article was written is that 
it has been brought to our attention that many stu
<ients are unaware of the Technical Commission and 
its purpose. As we have mentioned before, our pur
pose is to represent you to the faculty and the uni
versity as a whole, as well as to provide a liaison 
among the professional societies. Thus, if you have 
any gripes, suggestions, or problems concerning the 
university, here is your opportunity to do something 
about them. We want you to acquaint yourself with 
us so that we can get to know you. We need your 
ideas, so if you have any, pass them on to any of our 
members or come to see us any Wednesday at 4:30 
in Room E-104. We're looking forward to hearing 
your ideas. 
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NEED 20 DOLLARS? 

The E-Day Committee will reward you with $20 
for just a few minutes of your time . 

Just draw the best design for the 1959 E-Day Button. 

DEADLINE: 28 FEB~ 

RULES FOR E-D A Y BUTTON DESIGN CONTEST 

1. Contest is restricted to I-T students. 

2. Entries must be submitted on 81f2 by 11 unruled, 
heavy white paper. 

3. Drawings must be in color or coloring must be 
specified. 

4. Designs must be simple enough to be reproduci
ble and legible on 21f4" diameter button. 

5. Entry must be final design as the winning design 
will be used for the 1959 E-Day Button. 

6. Contestants' names, major 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 E-Day Committee will be the judges, 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 21f4" diameter button. 

10. All entries must be submitted before 4:00 p.m. 
Feb. 28, 1959, at the Technolog Office, Room 2, 
Mechanical Engineering. 

THE ANNUAL student-faculty dinner 
was put on by the faculty on No

vember 20, 1958, in the St. Paul un
ion. An excellent turnout of seventy
two people attended the dinner and 
program. The guest speaker for the 

evening was Mr. Russell Paynor, general supervisor 
of Farm Practice Research for International Har
vester Company, who spoke on the role of the Agri
cultural Engineer in the farm equipment industry. 
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... a hand in things to come 

Dnlocking the secrets of the universe 

Amazing textile fibers spun out of natural gas ... Wonder 
drugs squeezed from coal . .. shining stainless steel forged from drab, 
broWnish earth. These man-made marvels were born in the minds and hands of research scientists. 

Never satisfied with things as they are, the research scien
tist takes apart the raw materials of nature to capture the basic "build-
ing blocks" of the universe. Then he rearranges and combines the pieces 
into new and better things that help improve our lives. 

Research is a living thing to the people of Union Carbide-
for it is the foundation upon which their work is built. They have cre-
ated hundreds of useful products from such basic substances as oil, 
natural gas, ores, air, and Water. And the wonders yet to come, the com
pletely new things of tomorrow, are being sought and found in Union Carbide's laboratories today. 

FEBRUARY, 1959 

Learn about the exciting work 
going on now in alloys, car-
bons, chemicals, gases, plas
tics, and nuclear energy, Write 
for "Products and Processes'" 
Booklet A, Union Carbide 
Corporation, 30 East 42nd St.,. 
New York 17,N. Y.In Canada> 
Union Carbide Canada_ 
Limited, Toronto. 

... a hand 
in things to come 



IMPORTANT DEVELOPMENTS AT JPL 

SIGNALS FROM VEHICLES IN SPACE 

The exploration of outer space has taken a new step 
forward with the completion of the new giant radio 
antenna which has recently been installed by JPL at Gold
stone near Barstow, California. This huge "dish," 85 ft. 
in diameter, enables the Laboratory scientists to probe 
still farther into space problems. 

The Goldstone antenna is presently tracking rocket 
probes far out in space. Information thus obtained from 
Explorer satellites and Pioneer space probes is being 

reduced and studied to provide invaluable basic data for 
future space programs. 

The Goldstone link from space to earth will be extended 
from the present range of 500,000 miles to many times 
that figure, bringing the planets Mars and Venus within 
its reach. 

This activity is part of the research and development 
program operated by JPL for the National Aeronautics 
and Space Administration. 

JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 

PASADENA • CALIFORNIA 

JOB OPPORTUNITIES NOW .. SYSTEMS ANALYSIS • GUIDANCE • COMPUTER EQUIPMENT • INSTRUMENTATION • MATERIAlS RESEARCH 
OPEN IN THESE FIELDS .... FLUID MECHANICS • HEAT TRANSFER • AERODYNAMICS • APPLIED PHYSICS • PROPELLANTS • TELEMETERING 
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Job facts from DuPont 
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YOUR I TERESTS, SPECIAL ABILITIES 
ARE I PORTA T HE U PO T 
A ES YOU FIRST JOB ASSIG E T 

BENEFIT PROGRAM 
MEANS ADDED INCOME 

by A. F. Hartford, Jr. 
DuPont personnel representative 

Don't forget the "extras" of an em
ployee benefit program when you com
pare the job offers and salaries of 
different companies. At DuPont, these 
extras mean added income that doesn't 
always meet the eye. They include 
life insurance, group hospitalization 
and surgical coverage, accident and 
health insurance, pension plan and 
paid vacation. 

In addition, the Company sponsors 
a thrift plan. After two years of serv
ice, for every dollar you invest in 
U.S. Savings Bonds the Company sets 
aside 25 cents for the purchase of 
common stock in your name. Roughly, 
60,000 of our employees are now par
ticipating in this plan. 

If you have specific questions on 
DuPont benefits, just send them to 
me. I'll be happy to try to answer 
them. E. I. duPont de Nemours & Co. 
(Inc.), Room 12421 Nemours Build
ing, Wilmington 98, Delaware. 
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PERSONALIZED TRAINING 
RELATES TO POLICY OF 

PROMOTION FROM WITHIN 

Where do your interests lie? What 
courses have you taken? What are 
your special abilities? DuPont tries 
to match these factors with available 
openings to determine your first as
signment within the Company. 

Once the assignment is made, the 
Company helps you apply your knowl
edge to a problem right away. You 
learn by doing and by consulting with 
your supervisor and others working 
on various phases of the same project. 

Your performance on the job is 
evaluated periodically to assist you in 
knowing where you stand in the eyes 
of your management. And, as you 
might guess, DuPont's personalized 
training is closely related to its pro
motion policy. Practically all promo
tional opportunities are filled by ad
vancement from within the Company. 

It is especially important for the 
college student to know that manage
ment authority at DuPont is decentral
ized through many departments into 
small groups- small enough so that 
the new man's capabilities can be 
recognized. This type of organiza
tion, plus the Company's steady 
growth, produces many opportunities. 

SEND FOR INFORMATION BOOKLET 
Booklets about the kinds of technical 
jobs at DuPont are yours for the ask
ing. Subjects include: mechanical, civil, 
metallurgical, chemical, electrical, in
strumentation and industrial engineer
ing; technical sales, business adminis
tration, research and development. For 
a copy of one of these booklets write to 
DuPont, 12421 Nemours Building, 
Wilmington 98, Delaware. 

MECHANICAL ENGINEERING 
MOVIE AVAILABLE 

FOR A. S.M. E. MEETINGS 
1 ust what does a mechanical engineer 
do at DuPont? Whether your chosen 
field is research, development, design, 
production supervision or plant engi
neering, you'll find many of the 
answers to this question in the inform
ative film, Mechanical Engineering 
at DuPont. 

From start to finish, this film has 
been prepared with the young engi
neer in mind. Its express purpose is 
to show him where he fits into the pic
ture-what kind of assignments he 
will he called upon to handle in the 
chemical industry. 

This is a realistic on-the-job film, 
without frills and falderal. No pro
fessional actors appear in it. All pho
tography was done right in DuPont 
plants and laboratories, and every
one you will see in it is a working 
DuPont engineer. 

If you would like to learn in con
siderable detail what mechanical engi
neers do in the chemical industry, 
arrange to see this DuPont film. 
Mechanical Engineering at DuPont 
is available at no cost for A.S.M.E. 
chapter meetings, fraternity house 
and dormitory showings. Write to 
Room 12421 Nemours Building, E. I. 
du Pont de Nemours & Co. (Inc.), 
Wilmington 98, Delaware. 
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The expanding role of electronic equipment in 
modern military operations has given high pri
ority to microwave research. No field today offers 
greater challenge to the scientist and engineer. 

In support of current electronic countermeas
ures programs and in anticipation of future 
systems requirements, Ramo-Wooldridge Divi
sion is engaged in microwave research to develop 
new techniques and to refine conventional com
ponents. 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub
stantially the over-all size, weight and complexity 
of electronic equipment for both airborne and 
ground-based uses. · 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-Wooldridge for use in 
airborne equipment. Packaged for use in the 
system for which it was designed, this miniature 

ceramic unit weighs less than two pounds. It re· 
places a component which weighed more than 
twenty pounds and occupied more than five 
times as much volume. 

Special opportunities exist for those with 
qualified experience in microwave research-in 
technique evaluation, component development, 
and design of such systems equipment-at 
Ramo-Wooldridge. 

Engineers and scientists are invited to explore 
openings at Ramo-Wooldridge in: 

Electronic Reconnaissance and 
Countermeasure Systems 

Infrared Systems 
Analog and Digital Computers 
Air Navigation and Traffic Control 
Antisubmarine Warfare 
Electronic Language Translation 
Information' Processing Systems 
Advanced Radio and Wireline Communications 
Missile Electronics Systems 

I 
P.O. BOX 90534. AIRPORT STATION • LOS ANGELES 45, CALIFORNIA 

a division or Thompson Ramo Wooldridge Inc. 
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landmark on The American Road 

950,000 square feet of ultra-modern office facilities for 3,500 employees, including a cafeteria seating 638 and auditorium for 500. 

equipped with 

J N I L 
because efficiency is a part of the over-all design 

Beauty, comfort, efficiency- Keynote in the planning of 
Ford cars, this combination also was sought and clearly 
achieved in the Central Office Building of Ford Motor 
Company, Dearborn, Michigan. 

With efficiency a part of the over-all design it is not sur· 
prising to see Jenkins Valves on the plumbing, heating and 
air conditioning pipelines in this superb building. For 
almost a century the name JENKINS has meant reliability 
... valves with the enduring quality to last the life of a 
building. It will pay you to have this important assurance 
when you specify or install valves, especially sin~e Jenkins 
Valves cost no more. Jenkins Bros., 100 Park Ave., N.Y.l7. 

Sold Through Leading Distributors Everywhere 

FEBRUARY, 1959 

Architects: SKIDMORE, OwiNGS & MERRILL, NEw YoRK 
General Contractor: BRYANT & DETWILER 

Jenkins Valves on -chill water and condenser lines serving 
Ford building's 2,200-ton air-conditioning system. 

43 



HAT A PLACE is this; what a timeless, unworldly 
site. It echoes with past glories, the voices of 
millions, the heartbeat of countless empires, 

the battle and peace cries of men who wete every bit 
as alive as you or I. True, the sand moves underfoot 
and blows high into the sky, but this has been true 
since time began. 

There is its symbol. Stones shaped and piled, 
worn and bleached, layed on an infinite, submerged 
base, and pointing toward a disappearing peak. The 
pyramid of the ancients, a challenge to the moderns. 

Built out of life to be a sign of death, full of life 
and silent with the dead. The shape of man whether 
dead or alive. 

For every man is quarried individually, shaped 
specifically, and dragged by some timeless quarry-

44 

by W. C. SUMMERS 

man to the level of his being. Not as high as the best 
nor as low as the worst, but what is this degree of 
meanness? Why must one be best and another his 
inferior? 

We are all born equal by the Pharoah's direction: 
four cubits by six cubits by eight cubits. But whose 
cubits? This Pharaoh has longer arms than the last, 
each stone cutter is, in measure, different from his 
helper and few even resemble the Pharaoh. Some 
men move their copper drills with a grace which pro
duces a new beauty in the stone, some chip and 
smash to within a half a cubit's distance of the mark. 
Then, too, there is no uniformity among the kinds 
of stone. 

A careful but fallable eye inspects each stone as 
it leaves for the building site; those with a good face 
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are marked for the exterior, those with sharp cor
ners, for the edges; those from solid stuff with rough 
surfaces, for the base; each one to its place. 

At the construction site we find that those stones 
from the top of the quarry are not always set in the 
base, nor are those from the bottom of the quarry 
reserved for the top of the pyramid. The cap stone, 
the one which must be perfect on all but one side, is 
selected from all the stones cut and may come from 
any part of the quarry. 

Here we see that the fitting and accommodation 
for the variations in manufacture are solved by com
mon men, some work under duress, others are hav
ing a bad day, all of them make mistakes in judg
ment from time to time. 

Yet, with only temporary setbacks, it is done, the 
height increases and ·the working area lessens. The 
edifice rises and nearby mountains shrink. Only a 
Pharaoh could afford two million man-years of labor, 
the cost necessary to convert the idea of a small boy 
who has a lump of clay and an afternoon into a land
mark in one generation. 

And what of the builders, where are they now? 
They are the sand on which we stand. The sweat 
from their collective brows has long since rained into 
the seven seas. The rivers from which they drank 
are as dry as their thirst. Only by this mark do we 
know that they were here. 

Here, too, is all mankind, past and future, though 
I am alone with the sand. There is no way to count 
them and no need to know their number, there have 
been changes but the pattern is set. I am here, sup
porting those above and leaning heavily on those 
below. 

My place is narrow and not lined with mortar, 
but I will do my best to fit. For if I fail, I will fall out 
and lie obscure away from the object of my mission. 
Contributing only to my self-obliteration while shiv
ering in the shadow of cooperative genius. 

The vacancy of my niche will weaken the struc
ture, causing new alarm for those at the top of the 
heap. They have worn well, why should I breed any 
more disastrous mistrust and cause them to take 
the long plunge. 

We have all accomplished an unprecedented feat, 
and we are not through yet. Look around, even the 
boys in the basement have been carrying their load. 
From here one would say that their lot was easy, 
they were chosen for strong backs; you may have a 
hard mind, but that doesn't give you a strong back. 

We were chosen not by our spine alone, but for 
our capacity to fill a space. The level of our attain
ment is ordained by the inborn quality we possess. 
We must grit our teeth against the sand storms, blink 
our eyes in the dazzling sunlight, and bear our load 
diligently if we are going to make a better life for 
those around. What else is there? 

-----------~--~-- -------------------- -----------------------------

L 
By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result: of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases- upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

1954 

CONSOLIDATED STATEMENT Of INCOME 
(Statistics Section) 

(in thousands of dollars) 

19.55 1956-UNFIU.IED ORDERS 
"' (backlog) 

$213,456 op427,288 
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B&W engineers discuss developments 
in the Universal Pressure Boiler. 

Ask your placement officer for a copy of HOpportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N.Y. 

N-220' 
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Use Professional 

Tools 

NOW' 

Blade Gold graphite, 

or LOCKTITIE with 

NO SLIP® SPIRAL GRIP 
lead holder and 

Black Gold Imported 
9030 Castell Lead. 

Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the 11golden touch". 
It is available to you 
either in the world
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOC KTITE with degree 
indicator. 
Black Gold graphite tests. 
out at more than 99% 
pure natural carbon. 
It is smooth, grit-free 
and black as a raven's 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 
Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
"golden touch" with 
professional Castell 
tools. 20 superb degrees~ 
8B to lOH. Pick up 
some Castel\s at your 
convenient supply 
store today. 

A.We FABER .. CASTELL 
PENCil CO., INC. NEWARK J, N.J. 
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A grocer was standing in front of l 
his store when he saw a driverless 
car rolling slowly down the street. 
He ran to the car, jumped in and 
pulled on the emergency brake with 
a jerk. As he got out, a little proud, 
a man walked up. 

"Well/' said the grocer to the car 
owner, "I stopped it!" 

"Yeah, I know," said the owner, 
"I was pushing it." 

A gentleman called a spade a 
spade until he tripped over one in 
ihe dark. 

Through the smoke and ozone fumes 
the student slowly rises; 

His hair is singed, his face is black, 
his partner he despises: 

He shakes his head and says to him, 
with words so softly spoken, 

"The last thing that you said to me 
was, 1Sure, the switch is open.'" 

The efficiency expert died after 
many years of faithful se·rvice, and 
his company had arranged an elab
orate funeral. The pallbearers were 
carrying the casket out of the church 
when suddenly the coffin lid popped 
open and the expert sat up and said, 
"If you put this thing on rollers, you 
can lay off four men." 

Then there is the sad story of the 
EE who went nuts trying to hook up 
a laplace transformer. 

A business efficiency expert put 
the following sign on the wall of a 
big concern: PUT IT OFF NO LONGER 
- DO IT NOW. That same day the 
office boy kissed the secretary, the 
bookkeeper punched the treasurer in 
ihe nose, the porter broke three win
dows, the salesman burned his sam
ple case, and the cashier left town 
with $100,00 and the boss' wife. 

Tolerance is that uncomfortable 
feeling that the other fellow might 
be right after all. 

from 
eep space to 

cean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign· 
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE. 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-13 

~ 
'---ci!l!ii"Ah~ UGI:KT A.IRC'RA..F'.r 

INCOR.PORATED ·DALLAS. TEX~;:., 

MINNESOTA TECHNOLOG 
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Outer space and ocean depths present a tremendous 
challenge to young engineers. Deep space and deep 
water are becoming new avenues of attack, and con
sequently broad studies are now going on at Chance 
Vought for safeguarding these approaches with 
advanced weapons systems. 

Toward space security, Vought's propulsion specialists 
are analyzing nuclear and ionic power. Astronautics 
design teams are studying crew quarters for spacemen 
and devices for escape from orbit ... drawing on the 
near-space cockpit and capsule experience of Vought's 
Crusader fighter developers. 

Earth's ocean basins, too, are potential theaters of war. 
Under the Office of Naval Research, Vought engineers 

FEBRUARY, 1959 
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are seeking improved ways of detecting and identifying 
the submarine- a weapon they know well. Since 1953, 
U. S. Fleet subs have carried Regulus missiles and 
support equipment. 

Engineers of all academic specialties can find at 
Vought an unmatched career area ... as new capabil
ities are forged ... weapons for deep water and deep 
space defense. 

INCORPORATED DALLAS, TEXAS 
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"Takes top-quality tools to do 
top-quality drawings. Top
quality pencils, particularly 
... like EAGLE TURQUOISE. 

TURQUOISE holds its strong, non
crumbling point for line after 
line of unchanging width. Its 
smoothness is unequaled. And 
17 uniform grades give you 
ju~t the black you want ... every 
time. like most pros, I bank on 
TURQUOISE." 

FREE SAMPLE! Write Eagle Pencil 
Company, Danbury, Connecticut, for 
a free sample TURQUOISE. 

E 
T R 

LE 
IS E 

PENCILS • LEADS • HOLDERS 
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ontinue from 

Last onth ..... . 

by EUGENE DUSHEK 

The Narrows Bridge Disaster 

"Hello, again. We have had a bit of excitement over here in the last 
few minutes. It seems that some foresters have infiltrated the area and 
they have set fire to both ends of the foot bridge. The men in line on the 
bridge refused to yield their places and figuratively speaking they went 
down with the bridge. I talked with General Nelson about this episode, 
and he was quite upset. He couldn't understand how the enemy had in
filtrated his positions, besides a hot cinder from the fire had fallen down 
his open collar and caused no end of pain. 

"I· notice a heavily guarded, barbed wire enclosure over to my right 
and I will walk over there to see what interest it may hold for you lis
teners. It smells of hot tar as I approach the area and there seem to be 
feathers flying about. I will ask one of the several black hooded gentle
men who are standing guard here what sort of place this is. Hello, sir. 
I wonder if you might tell my audience what sort of stockade this is?" 

"This is the detention camp." 

"I notice several m.edieval torture racks with young bodies stretched 
out upon them inside this enclosure. First, just what sort of function is 
this camp supposed to perform?" 

"Well, you know there are a few guys who try to sneak in line or 
have someone else answer roll call for them, and things like that. Well, 
if they get caught they are sent here." 

"You mean the engineering student, the natural resource of the 
strong world, the suave master of our futures, the shape of destinies, the 
well-bred, well-cultured, well-behaved, intelligent, mature young men 
would do something like that?" 

"You're sick, mister. You better take some pills." 

"You actually catch some of the students violating the line code?" 

"Those boys aren't stretched out on the rack because they like it, 
fellow." 

"What sort of crimes do you punish?" 

"Well, if you get caught sneaking in line where you don't belong, 
you get the tar bath and a nice overcoat of feathers. If you stand in line 
for someone else or answer roll call you get the rack. We aren't as tough 
with the women though. If they get caught, we just sell them on the 
block." 

MINNESOTA TECHNOLOG 
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"Thank you very much, sir, for 

your enlightening interview. I will 
walk back to the footbridge now 
and see if there are any new de
velopments. While I am walking 
over there I will turn the program 
over to Melvin Omnibus at the end 
of the line." 

"I can't seem to contact Mr. Om
nibus at the present time, so I will 
try to contact Melvin Martini 
-again." 

The Decm1s Retreat 
"This is Melvin Martini again, 

broadcasting from near the Main 
Engineering building, and I have 
a distinguished gentleman with me. 
What is your name, please." 

"Dr. Lenton." 
"You are the present dean of the 

Institute of Technology aren't you, 
Doctor?" 

"Yes, I replaced the former dean 
who, as you know, was the first 
man to land on the moon some 
four years ago." 

"He won some sort of award for 
that great feat didn't he, Doctor?" 

"Yes, he won first prize of one 
million dollars, offered by the 
Technolog that year to the first 
man to land on the moon. It is a 
tidy sum of money even for an en
gineer. Now all he has to do is to 
get back to earth and collect his 
prize. His last radio transmission 
was three years ago; the message 
was 'Stop shooting all those 
iamned missles at the moon.'" 

"Dr. Lenton, could you explain 
this enrolling number system to 
the audience so they might have a 
better understanding of the situa
tion?" 

"Before a student can register for 
courses in the Institute of Tech
nology he must have an enrolling 
number. This number permits him 
to stand in the registering line. In 
the registering line he gets cards 
which permit him to stand in the 
SLA enrolling lines. He gets cards 
in those lines which permit him to 
come back and stand in the tally 
line. In the tally line he gets cards 
which permit him to stand in other 
lines and so on. If he gets in enough 
lines and gets enough cards he fi
nally gets to stand in the bursar's 
line and that is the final line. At 
the end of that line you just hand 
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Westinghouse-proposed solar sail 
may permit 60,000 mph speeds in space e ~@ 

and it will need no fuel at all! 
Lunar reconnaissance-and manned lunar colonies-may become realities 
in the not-too-distant future. 

But the exploration of deep space is entirely another matter. Distances 
are tremendous-fuel requirements for chemical rockets are staggering
navigation must be almost unbelievably precise. 

As a partial answer to these problems, a Westinghouse scientist has 
proposed the use of a solar sail which will harness the light of the sun. This 
sail will require no fuel, it will be capable of fantastic speeds, and its design 
will permit in-flight navigational corrections. More important, this West
inghouse approach could be cheaper and simpler than any other system 
proposed for this same purpose. 

vou CAN ae ~ ...• m~ Westinghouse 
WATCH "WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" CBS·TV MONDAYS 



1980-
(Continued from page 49) 

the man your billfold; he hands 
back what's left. 

"The smaller the number you get 
in the first line, the better chance 
you have of getting registered that 
year. The first two hundred num
bers are engraved on solid gold 
plaques, and they are honored as 
credit cards by all the major oil 
stations and restaurants in the 
United States." 

"How does a student go to class 
if he has to stand in line so long?" 

"The students alternate between 
standing in line a year and going 
to school a year. We tried giving 
lessons to them while they stood in 
line, but this had its shortcomings 
and was abandoned." 

"Who is this fellow Steve that 
the men in line are chanting about? 
The chanting, by the way, is get
ting louder." 

"He is somewhat of an institu
tion in connection with the enroll
ing numbers. It has been his duty 
to issue the numbers for many 

years, and the students have grown 
quite used to this custom. They 
won't accept a number unless the 
seal of Steve's ring is imprinted 
upon it in hot wax. He should be 
arriving here shortly to issue the 
numbers. Now if you will excuse 
me, sir, I must go check on my 
Teaching Staff. They are running 
the Bingo stand in experimental 
engineering." 

"Thank you, sir. I now turn the 
program over to Melvin Commune 
at the museum." 

The Advance of Communism 
"This is Melvin Commune again, 

and things are pretty quiet in this 
area. The chanting is getting loud
er, however, and the students seem 
to be getting restless. I might point 
out a few high lights of this beau
tiful campus, while I am waiting 
for things to happen, so you people 
might get a somewhat better pic
ture of it. 

"Directly in front of me is the 
armory, which is jokingly referred 
to as the 'bastille' by those who 
know. It is in this building that the 

"Where performance and long life are vital ~ •• " 

@ / 

@ 
@ 

F F IR @ 
I IATURE B LL BE Rl 

@ 
Manufactured of extra-dean, vacuum melt, 440C 
stainless steel, Fafnir Miniature Ball Bearings were 
developed for precision instrument applications for 
missiles and industrial uses where performance and 
long life are vital. 

Chances of pits or imperfections in the raceways 
are eliminated ... superior race finishes make super
sensitive bearings with low torque values. Bearings 
are made to ABEC-5 tolerances or better, and are 
equipped with separately designed retainers for cor
rect balance. 

Development of this miniature series is another 
example of the key role Fafnir plays in meeting the 
increasingly complex needs of industry. The Fafnir 
Bearing Company, New Britain, Connecticut. 

F I 
BALL BEARINGS 

MOST COMPLETE LINE IN AMERICA 
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s 
......... ------------. I I 
I In bearing engineering or I 
I engineering sales, fafnir I 
I offers you a field of work I 
I as wide and varied as in- I 
I dustry itself. I 
I You will find, too, that I 
I bearing research, devel- I 
I opment, and application I 
I keep you constantly at I 
I the forefronts of indus- I 
1 trial and technological I 
1 progress. I 
I Investigate this excellent I 
I opportunity for a profes- I 
J sional career offering such J 
1 diversity and challenge. 1 
I Write The fafnir Bear· 1 
I ing Company, New Brit· I 
I ain, Connecticut. I 
I I 
L..-~----------.....1 

prospective military officer learns 
to tell his left foot from his right, 
and how to call cadence through 
his nose so no one can possibly un
derstand what he is saying. 

"A short distance to my right is 
the Administration Building. This 
is often called the nerve center of 
the university. A few years ago the 
building used to hum with the 
merry chatter of hundreds of cof
fee-drinking civil service employ
ees, but they have been replaced 
years ago with coffee- drinking 
machines. 

"The building looming large be
hind me is Northrop Auditorium, 
or probably better known as the 
state capital building. Several 
years ago a sickly auditor called 
Max, when auditing the state rec
ords, discovered that the univer
sity was Minnesota's largest busi
ness. As a result of his alertness, 
Max was commissioned custodian 
of twenty-dollar bills at the state 
treasury, a position he held until 
he was assassinated in the recent 
Tong war. The Minnesota politi
cians decided that since the univer
sity was the largest business in 
Minnesota, the capital should be 
moved to the campus. The governor 
is now directly responsible to the 
Board of Regents. The senate and 
house must now meet in the audi
torium and many of the older 
members say they feel much more 
at home on the stage than they did 
at the other capital. 

"I will now turn the program 
back to Melvin Omnibus at the 
footbridge." 

Omnibi 
"This is Melvin Omnibus at the 

footbridge, broadcasting from in
side the barbed wire enclosure. I 
have been given a bath of hot tar 
and an overcoat of chicken feath
ers. I didn't believe what the guard 
had said about the methods they 
have to prevent people from sneak
ing into the line, and I decided to 
test the system. 

"In my opinion, it works quite 
well. Stretched out on a rack to my 
right is General Nelson. It seems 
he was also testing his defenses 
against infiltration and was mistak
en for a forester." 

"This is Melvin Martini again. 
We have had a bit of excitement 
here. The students are getting 

MINNESOTA TECHNOLOG 
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rather edgy because the hour is 
near and the excitement is high. 
In a brief demonstration a mass of 
students temporarily left their 
places in line and picked up the 
two temporary buildings, which 
used to be behind main engineer
ing, and placed them between the 
footbridges crossing Washington 
Avenue. 

"While we have a few minutes I 
might just give you a brief descrip
tion of this part of the campus. 

More Blarney 

"Directly in front of me, sur
rounded by a moat full of croco
diles and piranhas, is the present 
engineer's Blarney Stone. The old 
stone, an eighteen-pound rough em
erald, covered from the slobbery 
kisses bestowed upon it by engi
neers, was seized and carried off 
into the night during the forester 
commando raids of 1968. The engi
neers, overcome by fever, heat, and 
nausea, retaliated and reduced the 
entire St. Paul campus to a smol
dering heap. The stone, however, 
was never located. The Dean of 
Engineering at the time, a fine cut 
of a man called Dr. Jekyll, was 
smitten into a quandary by these 
outbursts of tomfoolery. To put an 
end to these violent activities, he 
proclaimed the twelve - ton drill 
core of Ely Greenstone, that 
adorned the lawn in front of Pills
bury Hall, as the new Blarney 
Stone. 'No one will ever steal that,' 
he cackled, as they led him away. 

"The foresters, however, being 
born of Viking blood and raised on 
grist and gruel, hard of life and 
limb, had different ideas. They sat 
seething in the woods having their 
tempers to a fine edge and plan
ning a frenzied banzai attack. One 
dark night when the moon was 
temporarily knocked out of its or
bit by a missile, they stole from the 
hemlocks and in a fit of pique they 
fell to the task of seizing the stone. 
Seven hundred and thirty-six for
esters reported to the health cen
ter with hernias the next day, and 
at this the doctors were mildly 
abashed. Their efforts had been in 
vain because the stone didn't move 
one centimeter. 

"The marble building resembling 
the Taj Mahal in front of me is the 
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Westinghouse Astronautics Institute 
now probing basic problems 
of interplanetary travel 
It was a wise man who first said, "A problem well defined is half solved." 

Space exploration is no exception to this rule. Many of the complex 
activities at Cape Canaveral and our other missile test sites are devoted to 
better defining the problems involved in space flight. 

Westinghouse, for its part, has established an Astronautics Institute to 
investigate such matters as space craft stabilization, orbital injection, space 
guidance and communications, the equipment needs of a manned lunar 
colony, etc. This Westinghouse group has already made significant con
tributions toward a better understanding of space problems. It has also 
developed a number of solutions. 

YOUCANBE!!!!!···•~"rrs Westinghouse 
WATCH "WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOws·· CBS-TV MONDAYS 



LTON STANDARD'S 
fuel control 

the JFC 12-11 on the 
BOEING 707 

rs about 16,000 gallons of 
fuel in 7 hours. At 15 miles 

per gallon, an automobile would consume 
that much in 240,000 miles. 

This amazing performance is accomplished by the JFC 12-11. 
This lightweight, rugged, and highly sensitive unit contains a 
computing system and a metering system to control engine 
thrust. Such precision engineered components as pressure sens
ing bellows, 1mtUiplying linkages, servo pistons, filtering systems, 
relief valves and "three D" cams must function simultaneously 
to meter required fuel flow for top performance. The basic 
control features have been proven by over a million hours of 
actual flight time. 
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If you 

are interested in 

designing and developing 

such products 

as this, 

contact 

Timothy K. Bye 

Engineering 

Personnel 

Coordinator, 

or arrange for 

an Gnterview 

with your 

college placement officer. 
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new Electrical Engineering build
ing. A sign over its huge gold doors. 
bears the inscription, 'Abandon 
Hope, All Ye Who Enter Herein.' 
It is in this building that students 
devote five years studying Ohm's 
Law. 

"Thi~ is Melvin Vinculum speak-· 
ing from the Foshay Tower. I can 
see a large motor caravan coming 
down Washington Avenue. The 
cars are a long way away, yet, and 
I cannot be sure how many there
are, but it looks like about a dozen 
cars led by six motorcycle police
men, and followed by six more. I 
will keep a watch on the group and 
inform you when they are getting 
close to the campus." 

"This is Melvin Commune near 
the Museum. There seems to be· 
some excitement going on down by 
Main Engineering, so I will walk 
down that way and assist Mr. Mar
tini in covering it. I will point out 
some of the campus high lights on 
the way to help acquaint our audi
ence with the campus. 

"The Physics building is on my 
right. This building has not been 
used since it was discovered force· 
is no longer equal to mass times 
acceleration. While the department 
was in operation, its main objec
tive was to teach students how to 
print neat crib sheets. 

"On my left is the Mechanical 
Engineering building. I understand 
it is the only building on campus 
with a poor heating and ventilat
ing system. 

"Behind the Mechanical Engi
neering building is the Aeronauti
cal Engineering building. Before a 
student enrolls in Aeronautical En
gineering, he must decide what 
branch he wants to specialize in. 
He has a choice of four branches, 
air force, navy, army or civilian. 
No one of the four branches is at 
all similar to any other. 

"On my right now is Murphy 
Hall. Here the journalist student 
learns the fine art of writing noth
ing in a thousand words. The staff 
is responsible for four major proj
ects during the year, the Daily, The 
Ivory Tower, Mad comics and 
French post cards." 

MINNESOTA TECHNOLOG 
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Ambush at Chem "E11 

"This is Melvin Martini. I am 
now in front of the Chemical Engi
neering building and the motor
cade is just approaching, down 
Washington A venue. In the lead 
are six policemen in motorcycles 
followed by eight beautiful Rolls 
Royces. I cannot see inside the cars 
because the windows are covered 
with curtains. Behind the Rolls 
Royces is a long armored car, and 
that is followed by six more motor
·cycles. The caravan is stopping 
now and forty bewitching young 
ballerinas emerge from them. 

"An enormous fireworks demon
stration has just been set off. The 
sky is lit up as bright as day by 
the combined lights of several 
thousand rockets which were shot 
into the air. 

"I cannot begin to describe the 
immensity of this display. The last 
echo of the fireworks display which 
shattered every window on cam
pus is dying out, and it is replaced 
by the reverberations of a hundred 
trumpets. The entire Minneapolis 
Symphony Orchestra, each mem
ber girthed only in loin cloth, is 
lined along the edge of the Chemi
·Cal Engineering building roof. Each 
member has a Roman tuba or a 
·Greek salpinx and they are play
.ing the grand march from V erdis' 
.Aida. 

"Eight women dressed in black 
have just leapt to their deaths from 
Ford Hall roof. 

"The caravan has started moving 
.again, and it is now being led by 
·the dancing ballerinas, who were 
.strewing the road with white roses 
and gold coins." 

"This is Melvin Commune along
. side of the Main Engineering build
ing. The motorcade is stopping in 
.front of the building. The door of 
·one of the Rolls Royces opens and 
out of the car dash two albino leo

:pards on leashes followed by an 
. aged man with the leashes in one 
hand and a cane in the other. Seven 
women and four men have just 
fainted around me at the sight of 
this great spectacle. The crisp 
white hair is flaring from under his 

·opera hat and it flows over his red-
( Continued on page 55) 
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Westinghouse develops new skin 
for space craft e 0 e so they won't burn up 
re-entering earth's atmosphere 
At 6,000 mph, air friction is a problem for space craft re-entering earth's 
atmosphere, because skin temperatures can exceed 2,500°F. Without ade
quate thermal protection, the incoming space vehicle will burn itself up 
like a meteor . 

Westinghouse has developed a new ablative material for use as the pro
tecting outer skin for space craft. It has already been service-proven in 
actual re-entry tests involving firings of ballistic missiles equipped with 
nose cones of this rna terial. 

This new Westinghouse development should do much to help advance 
our nation's space exploration effort. 

voucANBE.!!!!!···•Fn's Westinghouse 
WATCH "WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" CBS•TV MONDAYS 
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PPG glass will be there at ...... 

Sometime in March, North American's needle-nosed 
X-15 will be air dropped from a high flying mother ship. 
In minutes, its powerful rocket engine can flash the slim, 
hypersonic X-15 up into flight areas unexplored by man. 
Top speed: mach 5 plus-over 3600 mph. 

The windshield of this rocket-like aircraft is double
glazed installations of glass by Pittsburgh Plate. The 
outer glass is tempered Herculite® heat-resisting glass; 
the inner is laminated safety glass with a Silicone inter
layer. These specially fabricated X-15 windshields were 
made to resist terrific temperatures and to meet all other 
loads to which they will be subjected in this high per
formance, pressurized aircraft. 

Developing glass f9r hypersonic flight is just one chal
lenge being met every day by scientists and engineers of 
PPG's research and development program. New knowl
edge about glass-its structure, its form, its manufacture 
-are ·vitally influencing trends in the architectural, 
automotive and electronics fields. And the versatile prop
erties of glass make it an important factor in the coming 
Space Age. 

If you like a career with challenging opportunities 
and a real and rewarding future, find out about your 
place at Pittsburgh Plate Glass Company. Write to: 
Manager of College Relations, Pittsburgh Plate Glass 
Company, One Gateway Center, Pittsburgh 22, Pa. 

PAINTS • GlASS • CHEMICALS • BRUSHES • PlASTICS • FIBER GlASS 
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1980-
(Continued from page 53) 

lined cape. His eyes are crackling 
with excitement as he motions for 
the policemen in the armored car 
to take the numbers into the build
ing. 

Academic Freedom 

"What's this? It seems a fresh
man has placed a detergent box in 
the processional path and has 
climbed on it. He looks as though 
he may be getting ready to speak, 
so we will try to listen in on the 
conversation." 

"Stop-I know my golden rights 
as a freshman. I refuse to recog
nize this system of registration, I 
demand that you give me the first 
number in the name of the All
University Congress, and the Unit
ed States Constitution." 

"Without breaking his stride, the 
aged man ran the student through 
with his sword cane and disap
peared into the building. Perhaps 
the student didn't know that the 
All-University Congress was dis
solved again last night. This is the 
forty-sixth time Congress has been 
dissolved in the past fourteen 
years. 

"Well, ladies and gentlemen, I 
believe this spectacular is drawing 
to a close and all that remains is 
the actual issuance of the numbers 
which will probably take two or 
three days." 

"This is Melvin Martini again. I 
have been trying to locate the first 
man in line again, but it seems his 
underground lighting system blew 
a fuse while he was down there 
and he is lost somewhere in the 
tunnels. When he comes up again 
the numbers will probably all have 
been issued and he will fall to the 
earth frothing at the mouth once 
more. 

"I see our time has just about 
run out. We must go to the stock
ade and locate Melvin Omnibus 
who was last seen in the vicinity 
of the camp follower's camp. 

"So until next year, this is Mel
vin Martini saying it has been 
pleasant." 

e En 
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Westinghouse designs power plant 
for the moon to provide electricity 
for man's first space colony 

·> 

Lunar explorations are no longer the mere dream of a few. Dedicated men 
all over the world are now actively at work on lunar projects. The first 
reconnaissance space craft have been launched. 

Westinghouse, as part of its effort in the area of space technology, has 
already designed and demonstrated a practical power plant for use by 
man's first space colony on the moon. This Westinghouse plant will be very 
lightweight and compact to facilitate its transport, and it will produce a 
substantial quantity of electricity from the rays of the sun. 

vou.cANaesuRe ... sFsTs Westin house --.. 

WATCH "WESTINGHOUSE LUCILLE BALL·DESI ARNAZ SHOWS" CBS-TV MONDAYS 
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• $73 ,000,00 
C STRUCTI 

• 900 ILES 
SUPER HI H 

• VER 1 0 
STRUCTURES 

F 
AYS 

WRITE • PHONE • VISIT 

MINNESOTA DEPARTMENT OF 
HIGHWAYS 

PERSONNEL OFFICE 
1246 UNIVERSITY AVENUE 

S T • P A U L , M I N N. 
MI. 6-4688 
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No man is completely worthless
he can always serve as a horrible 
example! 

Some people have read so much 
about the harmful effects of smoking 
that they have decided to give up 
reading. 

Fellow to blind date: "I never really 
believed in reincarnation - but what 
were you before you died?" 

I never kiss, I never neck. 
I never say hell, I never say heck. 
I'm always good, I'm always nice. 
I play no poker, I play no dice. 
I never drink, I never flirt. 
I never gossip or spread the dirt. 
I have no lines or funny tricks, 
but what the hell-
l'm only six. 

Rumor has it that one of our illus
trious E.E. Professors is writing a new 
text on DC machinery. It deals pri
marily with hot circuits and is enti
tled Forever Ampere. 

Seems that a wife, who was dearly 
loved by her husband, died. This de
voted husband believed in crema
tion. After which he placed the ashes 
in a vase. Wishing to display his love 
for his departed mate by having her 
ashes near him, 1-t~ placed the vqse 
on his study desk. 

After a while, as is the human 
habit, he more or less forgot her 
"presence" and became quite care
less with his cigar ashes by using 
the vase for an ash tray. 

One evening, a friend who knew 
the departed well, was visiting the 
widower, and casually glanced into 
the vase. 

"Ah/' he said, "I notice your wife 
has put on a little weight." 

"John, John," whispered an 
alarmed wife, poking her sleeping 
husband in the ribs. "Wake up, John; 
there are burglars in the pantry and 
the,y're eating all my pies." 

"Well, what do we care," mum
bled John, rolling over, "so long as 
they don't die in the house." 

fEBRUARY, 1959 

estinghouse is the best place 
for talented engineers 
The preceding four advertisements have only touched upon Westing
house activities related to space. Some of the other projects in this area 
include the investigation of electronic and mechanical phenomena in 
high vacuums, work with special metals, and the development of various 
devices for satellite reconnaissance purposes. There are also a number of 
highly -classified projects. 

The wide variety of engineering and scientific work at Westinghouse 
demands the services of really talented engineers. This diversity of oppor
tunity is one of the biggest reasons why so many outstanding engineers 
have chosen Westinghouse over the years, and the variety of work being 
done today is greater than it has ever been before. Guided missile con
trols, atomic power, automation, radar, semi-conductors, and large 
power equipment are only a few of the other fascinating career fields to 
be found at Westinghouse. 

Why not find out now about the opportunities for you at Westing
house? Write to Mr. L. H. Noggle, Westinghouse Educational Depart
ment, Ardmore and Brinton Roads, Pittsburgh 21, Pa. 

YOUCANBE.!!!!!···•~=•T!; Westinghouse 
WATCH "WESTINGHOUSE LUCILLE BALL-DF:SI ARNAZ SHOWS .. CBS-TV MONDAY<; 



Two characters had been drinking 
merrily for sometime when one lost 
his grip on the bar and fell face down 
.on the floor. 

"That's what I like about Slim," his 
companion remarked, "He's depend
oble-always knows when to stop." 

Engineer on telephone: "Doctor, 
·come quick! My little boy just swal
lowed my slide rule. 11 

Doctor: "Good heavens, man, I'll be 
,right over. What are you doing in 
ihe· meantime?" 

Engineer: "Using log tables." 

An E.E. stared into a mirror one 
morning and, noting his bloodshot 
eyes, resolved never to go into a bar 
ogain, "The television, 11 he muttered, 
J'is ruining my eyes.11 

The wilder fraternities around here 
have a new game going. Three guys 
rent a hotel room and each brings a 
·quart of Old Screech with him. They 
sit and drink for an hour, then one of 
them gets up and leaves. The other 
two have· to guess which one left. 

The old engineer pulled his favorite 
steam engine up to the water tank 
ond briefed the new fireman. The 
fireman got up on the tender and 
brought the spout down all right, but 
somehow his foot caught in the chain 
ond he stepped into the tank. As he 
floundered in the water, the engineer 
watched him with a jaundiced eye. 

"Just fill the tank with water, 
Sonny/' he said. "No need to stamp 
the stuff down.11 

"Just because my eyes are red is no 
sign I'm drunk. For all you know I 
may be a white rabbit. 11 

A farmer is a man out-standing in 
his field. 

58 

A farmer who had earlier given 
two tramps a job chopping wood 
decided to check on how they were 
dqing. He found one tramp leaning 
on his ax, watching the other execute 
a series of flip-flops and somersaults. 

"Gosh," said the farmer, "I didn't 
know your friend was an acrobat." 

"Neither did 1/' admitted the tramp, 
"till I cracked him on the shin with 
this ax." 

Senior Engineer: "We're coming to 
a tunnel. Are you afraid?" 

Co-ed: "Not if you take that cigar 
out of your mouth." 

Truck driver stopped beside stalled 
Volkswagen on highway, "What's the 
matter buddy, need a new flint!" 

We point with pride to the purity 
of the white space between our jokes. 

An applicant for a job as house
maid was being interviewed . by an 
employment agency, and she was 
asked what kind of family she would 
like to work for. 

"Any kind but highbrows,11 she an
swered. "The last couple like that I 
worked for argued all the time. It 
kept me running back and forth from 
the keyhole to the dictionary until I 
was worn to a frazzle." 

And then there was the Mechanical 
Engineer who took his nose apart to 
see what made it run. 

Student looking through telescope: 
"God!" 

Another: 11Aw, g'wan; it isn't that 
powerful." 

Three football players at different 
schools had flunked their classes and 
were dropped from the team. They 
got together and talked about their 
misfortune. The man from S.D. said 
"That calculus was just too damn 
much." The man from N.D. State 
said, "It was trig that got me.11 The 
guy from Iowa said, "Did youse guys 
ever hear of long division?" 

A farmer and a professor were 
sharing a se.at on a train. It was get~ 
ting lonesome so the farmer started 
a conversation and they soon became 
a friendly pair. 

"Lets have a game of riddles to pass 
the time," said the professor, 11if I 
have a riddle that you can't guess you 
give me one dollar or vice versa." 

"All right," replied the farmer, 11but 
since you are better educated than I 
am, do you mind if I give you only 
fifty cents?" 

"OK,11 replied the professor, "You 
go first .11 

"Welt what animal has three legs 
walking and two legs flying?" 

111 don't know. Here's your dollar. 
What's the answer?11 

"I don't know either. Here's your 
fifty cents," answere·d the farmer. 

A drunk lying on the barroom floor 
began to show signs of life so one 
joker s m e a red a little Iimburger 
cheese on his upper lip. The drunk 
rose and walked out the door. In a 
few minutes he returned. Then he left 
again only to wobble back in soon 
after. Shaking his head with disgust 
he said, "It's no use. The whole world 
stinks." 

Been doing quite a bit of research 
on the origin of old sayings and 
phrases1 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 sidesaddle through the streets 
of Coventry. 

The young man was practicing on 
his saxophone in the wee hours of the 
morning when the landlord came in. 

"Do you know there's a little old 
lady sick upstairs?" asked the land
lord. "No,11 answered the musiciaa 
"Hum a little of it.11 

"The folks in the next apartment 
must have had one big blowout last 
night. They hollered and pounded on 
the walls until two a.m." 

"Did they keep you awake?" 
"No, luckily I was practicing on my 

drums." 

11What's the hurry?" 
"I bought a new textbook and I'm 

trying to get to class before the next 
edition." 

MINNESOTA TECHNOLOG 



Carol Fahlstrom, an SlA student at the University of Minnesota, is 

majoring in Studio Art and minoring in Psychology. 

Vital Statistics: 5 fe·et 6 inches, Carol weighs in at 118 pounds and 

is at the ripe age of 21. She likes skiing, bowling/ and water skiing, 

and is a member of Alpha Gamma Delta. If you want to take her 

out for an evening, flnd a place that has a good jazz combo. She 

will love you for it. 
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THE KNOL..L.S ATOMIC POWER L..ABORATORY ANNOUNCES 

SEL..ECTlON OF CANDIDATES FOR 

ADVANCED STUDY PROGRAM IN NUCLEAR ENGINEERING 

in Conjunction with Rensselaer Polytechnic Institute 

TWENTY-FIVE CANDIDATES TO BE SELECTED FOR COURSES STARTING SEPTEMBER, 1959 

Admission to the KAPL-RPI PROGRAM* is limited 
to recent BS graduates in Engineering, Science or 
Mathematics. The majority of program openings are 
in areas of Mechanical, Electrical, Chemical or Met
allurgical Engineering and Physics. Preference will 
be given to applicants with academic standing in 
upper 10% of class. 

A Master's Degree in your major field with a minor 
in Nuclear Engineering can be earned in about two 
and one-half years, depending on individual back
ground. 

FIRST 
SEMESTER 

SECOND 
SEMESTER 

SUCCEEDING 
TERMS 

Half time at R.P.I.- fees and tuition paid; hali 
time on job, half pay. 

Half time on job, half time off for special nuclear 
courses at laboratory; full pay; fees and tuition paid. 

Full time on job- full pay; up to 4 hours off each 
week to attend classes at R.P .I. Full tuition refund. 

Relocation allowance provided. June graduates may work full 
time during the summer, until classes begin in September. 

Engineers and Scientists at KAPL are engaged in applied research and 
advanced development of nuclear reactors and power plants for naval 
applications. Problems encountered involve every technology related to 
pioneering work in nuclear engineering. 

Discuss this program in greater detail with your College Placement 
Officer; or write for brochure describing the program to: Director of Pro· 
fessional Placement, Dept. 

GENERAL ELECTRIC 
SCHENECTADY. N.Y. 

* Candidates are 
selected each Spring 

for classes starting 
in September. 

MINNEAPOLIS 

BLUE PRINTING CO. 

An officer, home from strenuous 
service overseas, was assigned to a 
desk job in the Pentagon building. 
Each day for a week he shifted loca
tion of his desk-and finally wound 
up in the men's wash room. 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

I 
SLIDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 

"Must be shell-shocked/' associ
ates decided. 

But the officer explained grimly, 
"It's the only place around here where 
people seem to know what they are 
doing." 

An ROTC officer approached a 
young man sporting a neatly fitting 
green uniform and asked, "What's 
the eighth general order?" 

"I don't know/' the fellow admitted. 

"Have you ever been out for drill?" 

"Nope." 

"Don't you know enough to say 'sir' 
either? What outfit are you in?" 

"Me, I'm the Coca-Cola man." 

Gold Lettering - Stamping 

Tooling 

Medical 

Chemical 

WE BIND 

Magazines 

Theses 

Pamphlets 

Text-Books 

Law Reviews 

COVERS - ALBUMS - BLANKBOOKS 

Made to your specifications 

ERIC 
Bl 

s 
ERY 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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YOU see above the axles of the Boeing 707-
America's first jet airliner. They have to be tough. 

A cross-wind landing could put the whole landing im
pact of this 122-ton plane on one wheel-instead of 
eight. And these axles have to be light. Manufacturers 
of the 707's landing gear had built landing gears for 
dozens of other models using an analysis of seamless 
steel tubing specially developed by the Timken Com
pany. But to be strong enough for the much heavier 
707, the steel would have to be cleaner. Any impurities 
in the finished part would cause its rejection. Timken 
Company metallurgists said the steel could be made 
dean enough for the 707. And it was-met highest 
specifications, stood up to the terrific landing impacts. 

Timken steels have solved the toughest steel prob
lems. Problems that you may face in your future job in 
industry. Our metallurgists will be ready to help you. 
And if you're interested in a rewarding career with the 
leader in specialty steels ... with the world's largest 
maker of tapered roller bearings and removable t·ock 
bits ••. send for free booklet, "Better-ness and your 

I t 
first j t irli r 

Career at the Timken Company". Write Mr. Russ 
Proffitt, The Timken Roller Bearing Company, Canton 
6, Ohio. 

Vacuum Fusion Laboratory in our new steel Research Center, 
where small samples of new steels are analyzed-steels to 
answer today's problems, tomorrow's needs. 

® 

Fine 
Alloy 
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AN EDITORIAL 

N EDUCATI N 

by JIM DIMARCO 

LFRED NoRTH Whitehead breaks education down 
into three stages: The Stage of Romance, The 
Stage of Precision, and The Stage of Generaliza

tion. He then goes on to say that, "Education should 
consist of a continual repetition of such cycles." He 
does not say that education is the memorization of 
facts to be coughed up again on Friday. Freeman 
J. Dyson, writing on "Innovation in Physics" for 
"Scientific American" describes a three-phase learn
ing cycle that his students learning quantum me
chanics seemed to go through. In brief, this cycle 
was a period of purely mechanical handling of the 
formulae, followed by a time of doubt due to an 
inability to explain what it was they were doing, 
with the cycle ending when the student had attained 
a basic insight into the subject. 

Most of us on starting college have tasted the 
stage of romance, or in other words, have somehow 
become interested in science and technology. From 
my worms-eye view of LT. it seems that the profes
sors will add a little to this stage and much broaden 
its horizons, but their big interest will be in the 
second stage, the stage of Precision. It is here that 
much of your time will be spent. What the content 
of this stage of education will be depends on what 
goals are to be reached in the third stage, the Stage 
of Generalization. 

While, of course, all those stages are more or 
less present every day in our lives, the Stage of 
Generalization in its widest sense lies beyond the 
five years spent in undergraduate study. It is beyond 
graduation that the final goal of an educational sys
tem lies, and it is this goal that guides the education. 
This goal seems to me to be an engineer or scientist 
that can cope with and contribute to the solution of 
new problem.s as they arise. If this is to be the final 
goal, then the Stage of Precision must of necessity 
be one of learning the widest pos~ible base of infor
mation and existing techniques, while; at the same 
time keeping his mind open to new ·and possibly 
radical ideas so as to be able to handle new, and as 
yet, unstated problems. 
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If this is the case, and I believe it is, the under
graduate curriculum will include a great deal of 
basic science and math, and less and less courses of 
this type, "How to Fix Aunt Mary's Broken Radio."· 
In I.T. at Minnesota, this is the stated trend and it. 
provides two problems for undergraduates. We can't. 
see where we are going. We get worried because we' 
don't have an understanding of the concepts we are 
working with. 

We Can't See Where We Are Going 

The first problem is party to the fact that as 
undergraduates we spend most of our time in the 
stage of Precision and get a view filled with me
thodical work to master the basic principles. It is in 
learning the answer to this problem for ourselves 
that we can see the value of type of engineering 
education. 

Science in part consists of finding the abstract 
law that fits many seemingly unrelated events. En
gineering conists of using these abstractions to solve 
a specific problem. From the specific to the abstract 
and back to the specific-we as undergraduates are 
learning how some of these past abstractions were 
made and how they were applied. If we can see be
yond this working with the old into the future to 
working with new problems even dimly we h~ve 
gained the first step out of the problem ~f "Where 
Are We Going?" 

Lack o·f Understanding 

. Th~ answer to the second problem probably lies. 
In seeing the truth in Dyson's three stages. The first 
and second stages are the ones that seem to eternally 
apply to undergraduate engineering students. The
purely mechanical phase is the phase of doubt be
cause the student doesn't have a basic insight into 
the concep~s he is working with. It is to be hoped 
that the third phase, Basic Understanding, is worth 
the trouble. 

Admittedly, Aunt Mary's radio may be the final 
pr_oblem, but the roundabout route is being taken 
With the idea that it is the one capable of greater· 
perfection rather than rote learning or a quick 
course in radio repair. 

MINNESOTA TECHNOlOG· 



llis-Chalmers offers trainin course 

In nudeoniu, Andrew Selep, 
Brooklyn Polytechnic Institute, BME 
'53, is working on the problem of 
reactor safeguards. 

Special engineering by Paul W. 
Clark, Iowa State College, EE '49, 
is of large job involving combined 
electrical equipment. 

Sales manager, Robert Horn, 
Marquette University, EE '51, heads 
soles of voltage regulators used 
on power lines. 

!Dedroniu man, William E. Martin. 
Alabama Polytechnic Institute, BSEE' 
'53, engineers applications of ill'll· 
duction heaters. 

plus ide choice of type and fields of 

Design of generators for steam 
turbines is directed by G. W. 
Staats, Illinois Institute of Tech· 
nology, Ph. D. '56. 

field sales of America's widest 
range of industrial equipment is 
career of Carl E. Hellerich, U. of 
Nebraska, ME '49. 

Promotion man, Robert I. Carlson, 
Worcester Polytechnic Institute, ME 
'50, directs promotion of switchgear, 
and substations. 

Application and sales of steam 
condensers for power plants are 
handled by William E. Ellingen, U. 
of Wisconsin, ChE '49. 

ork on equip ent for any industries 
THE outstanding training course started 

by Allis-Chalmers has proved a spring
board to many worthwhile careers. In fact, 
most of the A-C management team has 
stemmed from its ranks. 

Up to two years of theoretical and practi
cal training are offered. This experience leads 

FEBRUARY, 1959 

I 

to jobs in research, design, manufacturing, 
application and sales. 

Even though you may not know exactly 
what you wish to do, the Allis-Chalmers 
training course is designed to help you find 
the type of work and the field to which you 
are best sui ted. 
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I 
Edited by GARY lAMONT 

1. What is the smallest number in which the digits 
are reversed when 2 is added to its double? 

2. How would you measure the height of the Lean
ing Tower of Pisa with a barometer and a stopwatch? 

3. A suit of 13 cards is arranged in a certain order. 
The first card is taken off the pack, the second is put 
at the bottom, the third is taken off, the fourth put 
at the bottom, and so on. What was the original 
order if the order in which the cards were taken off 
was ace, king, queen, jack ... ? 

4. 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. 

5. A clock having a pendulum 60 em. long keeps cor
rect time. The pendulum is lengthened to 60.5 em. 
How many seconds will the clock gain or lose per 
day? 

6. 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? 

7. If it takes twice as long for a passenger train to 
pass a freight train after it first overtakes it as it 

ENGINEER'S BOOKSTORE 

Main Engineering Building 
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takes the two trains to pass when going ih opposite 
directions, what is the ratio of the two speeds? 

8. The firemen broke down the walls of a barren 
room which had no doors or windows. In it they 
found a man hanged. This was accomplished by a 
four-foot piece of rope which was attached to the 
only beam in the room. However, his feet, which 
were blistered, were six feet above the floor. There 
was nothing in the room to stand on, and he could 
not jump six feet. How did he get hanged? 

9. A man wishes to place a certain number of balls 
in a box with the dimensions 14" X 22.8" X 24.4". If 
the balls have a diameter of 2", how many balls can 
he put in the box? 

Answers to Jan. Brain Teasers 
1. Six rungs would still be submerged. The ship 

raises with the tide, of course! 
2. 1, 3, 9, 27. 
3. The friend that Richard Roe met was a WAC 

lieutenant. See? 
4. 364 X 27. 
5. Ann-16%, Mary-271/z. 
6. The young man was Sue's son. 

Engineering Supplies 
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In the Anna Visual Computer, a single control selects the 
desired chart from as many as 700 photo slides. Each slide 
contains punched code holes which automatically tune in 
the corresponding Omni Bearing Distance station. The 
image of the plane is governed by a combination of the 
radio signals and the plane's gyro instruments. 

Photography teams with electronics and adds 

n w ertainty to fli ht 
Now a visual computer pictures a plane's 
precise position and heading on projected 

photos of aeronautical maps. 

Arma Division, American Bosch Arma Corp., 
working with the Air Navigation Development 
Board and C.A.A., has developed a valuable new 
aid in air navigation using photography. 

With it the pilot, high above the weather, :Hicks 
a switch and before him appears a map of the area 
he's over. On the screen a tiny shadow of a plane 
moves and shows exactly where he is, where he's 
heading and whether he's on course. 

This spells added certainty. Even more I It can 
mean savings in time and money, too. For the 
flight can proceed by plan rather than by dog-legs 
on the beams. 

So again we see photography at work helping 
to improve operations-doing it for commercial 
aviation just as it does for manufacturing and 
distribution. 

Photography works in many ways for all kinds 
of business, large and small. It is saving time, 
saving money, bettering methods. 

osoooee&eeoooe o e eo eo Gill oe 

CARI:I!:RS Wn'H KODAK 
With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 

If yon are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address: 
Business and Technical Personnel Dept., Eastman Kodak 
Company, Rochester 4, N.Y. 

Eastman Kodak Company, Rochester 4, N.Y. 



One of o series~ 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

Te c 

Fort 
Leading educators, statesmen and in
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewards teaching of
fers the scientific or engineering student. 
Q. Is there in fact a current and con
tinuing need for educators in technical 
colleges and universities? 
A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
tend over the next 15 or 20 years. 
Q. Why is this need not being met? 
A. There are probably three main rea
sons. These might be classed under con
ditions of fimmcial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q. What steps have been taken to make 
education a more attractive field to en
gineering students? 
A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators' 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 
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one of the most important assignments 
in our country today. 
Q, Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 
A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction ... to see them take 
important positions in local and na
tional affairs. 
Q. What preparation should an en
gineering student undertake for a teach
ing career? 
A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional en
gineering areas. He should have fre
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 
Q. Must an engineering student obtain 
advanced degrees before he can teach? 
A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 

Q. How valuable do you feel industrial 
experience is to an engineering or scien
tific educator? 
A. Industrial experience for a science 
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educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 
Q. What do you consider to be the op
timum method by which em educator can 
obtain industrial experience? 
A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 
0. Based on your experience, what per
sonal characteristics are possessed by 
successful professors? 
A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they are de
voted to developing their fields of 
knowledge. They desire personal free
dom and action. 

For further information on challenging 
career opportunities in the field of 
science and engineering education, write 
to: Mr. W. leighton Collins, Secretary, 
American Society for Engineering Educa
tion, University of Illinois, Urbana, Ill. 
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No Geographic Restriction 

This competition involves the design of an overpass 
structure in steel to carry a two-lane highway at 
right angles over a four-lane interstate highway 
on level terrain in accordance with standards for 
today's modern highways. For complete informa
tion, just fill in and mail the coupon and get started 
with your design without delay. Deadline for entries 
is May 31, 1959. 

USS is a registered trademark 
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JOur ima ination 
has a fJ anee 
to soar 
General 

t 
tors 

GM positions now available in these fields for 
men holding Bachelor's, Master's and Doctor's 
degrees: Mechanical Engineering • Electrical 
Engineering • Industrial Engineering • Metal
lurgical Engineering • Chemical Engineering • 
Aeronautical Engineering • Ceramic Engineer-
ing Mathematics Industrial Design 
Physics • Chemistry • Engineering Mechanics. 

General Motors engmeers pre-check inertial guidance systems for 

ballistic missiles in a n raceway" simulating actual missile wiring. 

Men like these are deeply involved in today's fastest moving and fastest 
growing industry . . . electronics. At General Motors engineers and 
scientists have a chance to develop their talents to the fullest ... to let 
their imaginations soar. 

You, too, can have a chance to put your imagination into operation at 
GM. Every facet of engineering and science is found among General 
Motors 35 divisions and 126 plants: automobiles, diesel engines, astro
nautics, appliances, rocket propulsion and solar energy ... these are 
just a few of the fields open to the inquiring mind. 

To learn more about your opportunities at General Motors, write GM 
Personnel Staff, Detroit 2, Michigan. Find out why men with imagina
tion like to work at General Motors. 

GE ERAL MOTORS PERSONNEL STAFF 
DETROIT 2, MICH. 
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Why Lockheed-
Lockheed's leadership in aircraft is continuing in missiles. The Missile 
Systems Division is one of the largest in the industry and its reputation 
is attested by the number of high-priority, long-term projects it holds: 
the Polaris IRBM, Earth Satellite, Kingfisher (Q-5) and the X-7. 
To carry out such complex projects, the frontiers of technology in all 
areas must be expanded. Lockheed's laboratories at Sunnyvale and 
Palo Alto, California, provide the most advanced equipment for research 
and development, including complete test facilities and one of the 
most up-to-date computing centers in the nation. Employee benefits 
are among the best in the industry. 

For those who qualify and desire to continue their education, the 
Graduate Study Program enables them to obtain M.S. or Ph.D degrees 
at Stanford or the University of California, while employed in their 
chosen fields at Lockheed. 

Lockheed Missile Systems Division was recently honored at the first 
National Missile Industry Conference as "the organization that 
contributed most in the past year to the development of the art of 
missiles and astronautics:' 

For additional information, write Mr. R. C. Beverstock, College 
Relations Administrator, Lockheed Missile Systems Division, 
Sunnyvale , California. 

I MISSILES AND SPACE DIVISION 

SUNNYVALE:, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 

CAPE CANAVERAL, FLORIDA o ALAJYIOGORDO, NEW MEXICO 
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Alfred Marshall .... on the tendencies of human action 
"The laws of economics are to be compared with the 
laws of the tides, rather than with the simple and exact 
law of gravitation. For the actions of men are so various 
and uncertain. that the best statement of tendencies, 
which we can make in a science of human conduct. must 
needs be inexact and faulty. This might be urged as a 
reason against making any statements at all on the sub
ject; but that would be almost to abandon life. Life is 
human conduct, and the thoughts and emotions that 
grow up around it. By the fundamental impulses of our 
nature we all- high and low, learned and unlearned
are in our several degrees constantly striving to under-

stand the courses of human action, and to shape them for 
our purposes, whether selfish or unselfish. whether noble 
or ignoble. And since we must form to ourselves some 
notions of the tendencies of human action. our choice is 
between forming those notions carelessly and forming 
them carefully. The harder the task. the greater the need 
for steady patient inquiry; for turning to account the 
experience, that has been reaped by the more advanced 
physical sciences; and for framing as best we can well 
thought-out estimates, or provisional laws, of the ten
dencies of human action." 

-Principles of Economics, 1892 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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Division of Gene:r:al Motors, 
Indianapolis, Indiana 

... 

"• .. 

Just an annoyance? 

A symphonic note? 

Is it harmful? 

How can it be put to use? 

Waste energy? 

What are its psychological 
and physiological results? 

What is a phonon? 

A precise definition of sound 
is important to Allison be
cause energy conversion is 
our business and sound is a 
form of energy. We convert 
the energy of sound to destroy 
materials, to nondestructively 
peer into material, to join ma
terials without applying heat 
from an arc or a torch, and for 
myriad other applications. 

Using the knowledge obtained 
from our inquiries, Allison is 
applying its systems engineer
ing concept to new research 
projects. In this effort we com
plement our own capabilities 
by drawing upon the intellec
tual and physical resources of 
General Motors Corporation, 
its Divisions, and other indi· 
viduals and organizations. 
Thus we increase the effective
ness with which we accom
plish our mission- exploring 
the needs of advanced propul
sion and weapons systems. 

Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr. R. C. 
Smith, College Relations, Personnel Dept. 
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James Reeder joined Westinghouse in 1955-
now working on jet aircraft power systems 

At 26, James R. Reeder, a 1955 BSEE graduate of 
Vanderbilt University, is fast becoming an expert on 
aircraft electrical systems. Now the project engineer in 
charge of designing and developing control and protec
tive equipment for the AC electrical system of North 
American's A3J-1 twin jet fighter, he previously de
signed transistorized protective equipment for the power 
system in the Boeing 707 Stratocruiser. 

Most important, Jim Reeder is doing exactly what he 
wants to be doing. Upon completion of the Westinghouse 
Student Training Course, he was assigned to the Aircraft 
Equipment Department in Lima, Ohio. He has sub
mitted 12 patent disclosures (which have resulted in 
awards totaling more than $800.00); and he has four 
U.S. patents pending. Active in the AlEE, he has com
pleted more than half the work required for his MSEE 
at the University of Pittsburgh through the Westinghouse 
Graduate Study Program. 

Jim Reeder is one of many talented young engineers 
who are finding rewarding careers with Westinghouse. 

You can, too, if you've got ambition and you're a man 
of exceptional ability. Our broad product line and 
decentralized operations provide a diversity of challeng
ing opportunities for talented engineers. Guided missile 
controls, atomic power, automation, radar, semicon
ductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for 
you at Westinghouse? Write to Mr. L. H. Noggle, 
Westinghouse Educational Department, Ardmore & 
Brinton Roads, Pittsburgh 21, Pennsylvania. 

"Westin ouse 
WATCH WESTINGHOUSE LUCILLE BALL·DESI ARNAZ SHOWS" 

CBS-TV MONDAYS 
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Outstanding performers never go unnoticed 

I F YOU have real ability, the coach or team manager will 
recognize it because they are constantly on the lookout 

for potential star performers. 
And so it goes at Koppers. Let's say we hire you. We 

give you an assignment and a chance to show your stuff. 
We watch you. We evaluate your ability, your potential. 
But we don't judge you solely on one job. We move you 
around. 

You find the work stimulating, challenging, interesting. 
In time, you show us how versatile you are. 

And what happens? You move up. Up in prestige, up in 
responsibility, up in compensation. 

If you're young-so much the better. The seniority of 
others won't hold you back. If you have ability, we'll know 
it. And you'll know we know it! 

Are you an engineer? How would you like to do research 
in plastics, fine chemicals, jet engine sound control-or 

MARCH, 1959 

perhaps work with vat dyes, antioxidants, electro-static 
precipitators, or-well you can almost name your subject. 
We're that diversified. 

Maybe your forte is administration, product develop
ment, marketing or sales. Whatever it is, you'll find it at 
Koppers. But first, you've got to let us know about you. 
Why not write to the Manager of Manpower Planning, 
Koppers Company, Inc., Pittsburgh 19, Pennsylvania. Or, 
see your College Placement Director and arrange an ap
pointment with a Koppers representative for the next re
cruiting visit. 
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PUTS MAIN INTO 

OUTER SPACE 

(Illustration courtesy of 
North American Aviation, Inc.) 
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by GARY LAMONT 

HE X-15, United States' first manned spacecraft, is probably the link 
between today's aircraft and tomorrow's space vehicle which will 
carry man to the planets. This hypersonic aircraft, which has the 

capability of 200-300 miles altitude and 3600 mph, was designed and built 
by North American Aviation for the purpose of determining the effects 
of space flight on man. How will man react to weightlessness, hypersonic 
speeds, high altitudes, and rapid acceleration and deceleration? How does 
free flight aerodynamic heating affect structure? What are the problems 
of stability and control at altitudes where aerodynamic forces are lack
ing? These are some of the questions that the X-15 research program 
will answer. 

During the construction of the X-15 many new and intricate prob
lems had to be overcome. The hardest problem to solve was that of tem
perature. Extremely high and low temperatures will occur ahnost si
multaneously in various sections of the X-15 during its high speed exit 
and re-entry. This wide temperature range, of course, determines the 
specifications of the materials that are to be used. 

A metal had to be found that would withstand temperatures rang
ing from 1200 degrees F. to minus 300 degrees F., the extremes which 
would be encountered by the X-15. Inconel X, an International Nickel 
Co. product, was selected for the skin because of its high strength and 
elevated temperature characteristics. In addition, the nose section is 
constructed of solid Inconel X because of the large amount of heat which 
will be caused by air friction. This solid piece will function as a heat 
sink to draw heat away from critical areas. A primary structure of 
titanium and stainless steel will be used to absorb any heat which soaks 
through the skin. Aluminum is used internally where high heat is not 
a problem. 

However, before use on the aircraft, development work was neces
sary in forming, welding, and other methods of joining Inconel X. North 
American determined the necessary fabrication technique for produc
tion and also developed the specialized equipment needed. Moreover, all 
structural welds on the X-15 were X-rayed to make sure they met spe
cification requirements. About 60 per cent of the X-15 is welded as com
pared to 0 per cent for today's operational aircraft. 

Special techniques for shaping skins were developed involving the 
use of hot and cold machining, ovens, freezers, cutters, slicers, and roll
ers. All of these were applied to new methods and variations of proven 
techniques. One special tool used for the control of contour during a 
heat treat cycle for a wing skin weighs 4300 lbs., while the skin it holds 
weighs 180 lbs. 
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Auxiliary power units to run generators and hy
draulic pumps presented a problem because of the 
extreme temperature expected. Hydrogen peroxide, 
a catalyst, and a turbine were selected as the power 
source. However, it took a vast amount of research 
and experimentation to develop this equipment. The 
pressure vessels used for the hydrogen peroxide re
quired extremely strong construction because the 
pressures were as high as 4000 psi. 

A new hydraulic fluid that would flow in heat 
and cold had to be found. 0-rings to hold fluids and 
gases had to be developed and tested for high pres
sures and temperature ranges. A cleaning process 
to get containers and hoses surgically clean before 
use was developed. These were some of the unique 
problems that American ingenuity conquered in the 
development of the X-15. 

A typical mission of the X-15 will begin with an 
air-drop from a Boeing B-52 Stratofortress at an 
altitude of 38,000 feet. The actual flight will only take 
about twenty minutes from the drop to touchdown. 
The rocket burning time is about 90 seconds during 
which time a very high acceleration is attained. 

In the event of any unforseen emergencies at high 
altitude the entire vehicle will be used as an escape 
capsule to penetrate the atmosphere. Once within 
the dense atmosphere a specially designed stabiliza
tion ejection seat will prevent tumbling at excessive 
G forces and will provide maximum protection for 
the pilot. 

During all the flights, High Range, which was 
built by the Electronics Engineering Company of 
California, will keep track of the X-15 and record 
and collect the engineering information. This system 
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records 600,000 answers a minute on temperatures, 
strains, and pressures throughout the X-15. Other 
instruments will report continuously on fifteen con
trol positions in the aircraft. In addition, engineers 
on the ground will be watching the performance of 
the X-15 and will be able to signal the pilot directly 
any information vital to his mission. 

There are nine major components which make up 
the internal system of the X-15. They are the engine, 
propellant system, hydraulic system, primary flight 
controls, auxiliary power units, ballistic control rock
ets, landing gear, the air conditioning and pressuriza
tion system, and the instrumentation system. 

The X-15 engines are designed to deliver a static 
thrust of 50,000 pounds. This engine which is the 
XLR-99 will be available sometime later this year. 
Meanwhile, two XLR-11 rocket engines will be util
ized for the X-15's initial flight tests since they are 
proven engines. 

The liquid oxygen and ammonia propellants used 
in the XLR-99 will be fed by a pressure system caus
ing flow in excess of 10,000 pounds per minute. This 
is approximately twenty times as fast as the modern 
jet fighter with afterburner. 

The X-15 is equipped with two auxiliary power 
units developed by General Electric which operate 
in parallel and supply electrical and hydraulic power. 
These units are fueled by hydrogen peroxide and a 
catalyst. Use of these units assures reliability of per
formance in the two systems mentioned during the 
flight. 

The landing gear on the X-15 departs from the 
conventional by the use of two steel skids located on 
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Pilot Scott Crossfield and the X-15. 

the aft section below the horizontal stabilizers. Dual 
nose wheels are also utilized to give directional sta
bility during landing. The entire landing gear is man
ually retractable into the fuselage and is extended 
by mechanical means using gravity and the air 
stream. 

Liquid nitrogen is used for the air conditioning 
and pressurization system. These systems operate a 
cooling system which internally insulates the pilot 
and delicate instruments. The whole system weighs 
only 150 lbs. and has a cooling capacity of 27,000 
btu. 

Directly aft of the cockpit is the instrumentation 
bay. In this area equipment for gathering scientific 
data will record information on the various phases 
of the flight. Also, in this area is an inertial guidance 
platform designed to give the pilot the necessary in
dication of direction and altitude. 

Hundreds of men have given their time to the 
development of the X-15. Their achievements will 
provide the first opportunity for man to escape the 
earth. Someday man will soar through the vast re
gions of space as easily as today's aircraft fly through 
the limited regions of the earth's atmosphere. 

On reaching extreme altitudes where there is not 
enough air for aerodynamic controls to be effective, 
the pilot will rely on reaction type controls. These 

(P'hoto and illustration courtesy of 
North American Aviation, Inc.) 

controls are the hydrogen peroxide thrust units lo
cated in the nose and wingtips. They work by moving 
the vehicle opposite to the force of the jet stream of 
the gas. Pitch and yaw are controlled by the nose 
jets, and roll by the wingtip jets. 

The X-15 cockpit has three central sticks; a center 
control stick as in today's aircraft, plus left and right 
hand controls which will be used when the pilot is 
under a high load factor. The pilot's arms will be 
restrained at this phase of the flight, and he will not 
have inadvertent control motions. 

Decomposed hydrogen peroxide provides a high 
temperature gas used to drive a turbine propelled 
pump, boosting oxygen and ammonia to engine man
ifold pressure. Helium gas is used for tank pressuri
zation and liquid expulsion. 

The hydraulic systems which power the all-mova
ble horizontal and vertical tails, the speed brakes, 
and the landing flaps consist of two separate 3,000 psi 
systems operating in parallel. 

Primary flight controls on the X-15, a further de
velopment and extension of the conventional meth
ods, are designed to accommodate increased surface 
loads, high G loads, and high operating temperatures. 
The stability augmented controls are powered by 
actuators specially designed to meet high tempera
ture requirements. 

Gary B. Lamont, a 1957 graduate of North St. Paul High School, 
is a sophomore in I.T. majoring in Physics. Upon graduation he 
plans to work with nuclear reactors. 
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Gary is Assistant Business Manager on the Technolog staff and 
is also the person responsible for making your brains turn once 
in a while by compiling the Brain Teasers every month. 
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Minnesota1s Aero Department Tackles the Problem of ... 

I 

• 

XPLORERS, SPUTNIKS and Vanguards-these vehi
cles have heralded a new era in the life of Earth
man. The next logical step toward manned space 

travel will be the safe return of a manned satellite. 
Some satellites have, of course, already returned to 
earth, but not in a manner comfortable or conveni
ent to a human passenger. A means of retarding the 
vehicle below velocities causing aerodynamic heat
ing is now necessary. For this reason, and for more 
common applications, the Aerodynamic Retardation 
investigations are being conducted in the Aeronauti
cal Engineering Department, under the direction of 
Dr. Helmut G. Heinrich. 

The need for basic research in this field was rec
ognized over five years ago when the department 
n1ade the initial contract proposal. Finally, in 1956, 
a contract was awarded to the University for the pur
pose of obtaining significant data through basic re
search on problems of aerodynamic retardation. This 
research is directed not so much toward a particular 
device as toward establishing the principles by which 
present and future problems may be solved. 

Low-Density Wind Tunnel 

The students employed on the retardation project 
have ample opportunities to put classroom teachings 
and individual studies to actual use. For example, 
one of the objectives of the basic project is the in
vestigation of porous screens at low air density as 
it occurs, say at altitudes of 100,000 ft. and higher. 
To make these tests, a subsonic, variable density 
wind tunnel was designed and constructed by the 
students and, incidentally, it is performing 80% bet
ter than was expected from the initial calculations. 
The students who designed the tunnel had to keep 
in mind the effects of low density air flow on the 
boundary layer, and many other details which they 
had learned in the classroom. 

12 

, 
• 

by E. J. HOLMBECK 

Now that the tunnel has been completed, small 
1.5 in. models are being tested to determine the rela
tionship between air resistance and Reynolds num
ber as they apply, for example, to the porous fabric 
parachutes. These models yield dynamic forces which 
are measured in fractions of an ounce. Making a 
balance system for measuring these small forces was 
an interesting project in itself. Since the balance sys
tem had to operate in an almost total vacuum, the 
problem of electrical arcing had to be considered. 
While the system had to be sensitive to the small 
forces involved, it also had to have damping built 
in to give a reliable steady force reading. The balance 
system then became part of the near vacuum envi
ronment with sealed electrical leadouts going to a 
recording instrument. After careful calibration, the 
systen1 is now so sensitive that the impact of a fly 
colliding head-on, equal to an energy absorbtion of 
about 0.0075 ft-lb, could be measured. 

Eventually, the students hope that a compressor 
with a much greater mass flow can be installed so 
they can re-design the tunnel for transonic opera
tion, with a density range from twice that of atmo
spheric pressure down to micro pressures corres
ponding to 300,000-ft altitude. 

Water Analogy 

Another part of the project which uses an uncon
ventional approach is the water tow analogy study. 
In this study, two-dimensional models of existing and 
proposed retardation bodies are towed through a 
shallow tank of water. Because the wave set up by 
this motion (called a hydraulic jump) is qualita
tively comparable to the supersonic shock wave phe
nomena occurring in air, the water tow tests cheap
ly and quickly evaluate the merits of a retarding 
body before expensive wind tunnel tests are made. 
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The shapes of the various bodies to be retarded 
vary greatly. The wake area specified for each body 
configuration must be determined so a retardation 
device does not lose all of its efficiency due to the 
wake in which it operates. Using the water tow tank, 
the best location was determined for a large group 
of bodies retarded by a variety of existing or visual
ized retarding devices. The resulting qualitative data 
then guided conventional, supersonic velocity, wind 
tunnel tests at the Rosemount Aero Labs. Although 
the wind tunnel tests are still very costly, the num
ber required was cut down considerably by the water 
analogy results. 

An interesting series of tests was conducted on a 
two-dimensional model of a supersonic diffuser. In 
an actual wind tunnel test the diffuser would res em
ble a rigid wind sock, while in the water tow tests, 
it was represented by two plates adjusted for various 
inlet and outlet area ratios. When the model was 
tested over a range of Mach numbers and area ra
tios, the normal shock wave formed inside the ex
perimental diffuser was found to behave the same as 
it would in a real diffuser. The conditions of swal
lowed and expelled shocks were formed and located 
in the same characteristic manner as found in air 
flow. 

The latest use of the water tow facility is to ac
tually determine which retarding devices are stable 
and which are inherently unstable. A balanced pen
dulum device was made which is affected only by 
forces created through the motion of a suspended 
body in the water. Models were made of a number 
of drag providing bodies and then were towed 
through the water. In many cases, it could be proven 
that the model reacted just as its prototype does in 
actual use. Some were quite stable, while others 
were naturally unstable. 

Now that the applicability of this new device has 
been proven, experimental retardation designs will 
be tested for stability. Those passing this important 
test will then be further tested until optimum re
tardation devices for the various purposes have 
been established. 

The novel approach to some of the current prob
len1s, as they were described, is typical of the expe
rience derived from a research project which, by its 
nature, challenges the imagination without restric
tion. The controversial 3 r's come into the picture 
in a pleasing way also, that is when the student signs 
and cashes his pay checks. 

Edward J. Holmbeck graduated from Duluth Central High 
School in 1950 and took two years of pre-engineering at UMD. 
After serving four years in the U. S. Air Force, he enrolled in 1956 
in IT, where he is now a fifth year senior in Aeronautical Engi
neering. 
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Jim has been employed on the Aerodynamic Retardation project 
since its beginning in 1956. 
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N 1941 THE AMATEUR photographer saw colored pic
~ tures as a reality. Previously, colored pictures 
~ were enjoyed only by the commercial photogra
pher that could financially afford the cost of prints. 
It was this year that Eastman Kodak Company an
nounced its new color film that completely revolu
tionized the picture-taking habits of amateur photog
raphers around the world. This new film, known as 
Kodacolor, provided a color negative from which 
colored prints could be made at a reduced cost. 

I say "reduced cost" because since 1935 there has 
been a reversal type film on the market from which 
the photographer received colored transparencies as 
his final picture. He could send these to Kodak and 
have colored prints made, but the cost was twice as 
high as those made from the negative material. This 
reversal film is Kodachrome and is still being used 
by people who are mainly interested in colored 
slides. 

Let's stop for a moment to look at the films that 
the average amateur might use in his camera. We 
recognize two main groups- black-and-white and 
color. Each of these groups can be broken down into 
positives or negatives. A positive is a picture in 
which the image looks like the subject. An example 
of this is a regular print or a colored slide in which 
your little sister's dress is white. A negative is just 
the opposite. Here your little sister's white dress is 
black. The films that you receive in the envelope 
when you get your prints back from the drugstore 
are the negatives. 

History of Blcu::k-and-White film 
Photographers have been using black-and-white 

roll films since 1883, for it was then that George 
Eastman, the founder of Eastman Kodak Company, 
first put a light-sensitive emulsion on a roll of paper. 
This first venture was unsatisfactory for the paper 
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structure always showed on the print. In 1889 he 
devised another method by which he made a thin, 
flexible, transparent support out of cellulose nitrate. 
Over this he spread a thin substratum of silicate, for 
better adhesion of the emulsion, and then the light
sensitive emulsion. It was not until 1902 that East
n1an learned that he had infringed on an earlier pat
ent granted to the Reverend Hannibal Goodwin. The 
Goodwin Company won the patent suit in 1913 while 
Eastman was improving his new film. This type of 
film, using a smooth, flexible base, set the world of 
photography in motion and the amateur photogra
pher was born. From that day on, the basic emulsions 
of monochrome films have slowly advanced. 

In addition to the emulsion advances, one major 
improvement was made in the film base. The nitrate 
base was highly sensitive to heat or open flame. This 
meant that it had to be stored in fireproof containers 
or fireproof rooms. To remedy this, Eastman Kodak 
began using cellulose acetate in 1948. Cellulose ace
tate is slow burning and reduces the storage hazard 
to somewhat less than that of stored newsprint. 

The Concept of Color 
The other groups of films that the amateur may 

use is color. Let's think, for a moment, of man's 
physiological approach to color. The sun emits a 
continuous spectrum of light. When the visible por
tions of this spectrum strike an object, a part of it 
is absorbed and part is reflected. The molecular struc
ture of the object determines which will be reflected. 
The reflected rays, then, will determine what "color" 
the object is; for actually, the object has no color in 
itself. When the observer's eye receives the wave 
lengths that are reflected, the observer mentally adds 
the colors together to give the color of the subject. 

Now think again of our continuous light spec
trum. We know, from our grade school days, that the 
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three secondary colors (magenta, cyan, and yellow) 
can he mixed to make any color in the rainbow. 

NoTE: It is unfortunate that the nomenclature 
used in the photographic industry does not cor
respond with that which is taught in school. The 
photographers recognize the primary colors as 
blue, green, and red, going from the shorter to 
the longer wave lengths. These colors are shown 
in the color triangle at the beginning of this arti
cle. The secondary colors are then magenta, cyan, 
and yellow. Magenta is a mixture of red and blue, 
while cyan is blue and green. The primary colors 
are, on the other hand, a rich or pure red, green, 
and blue. 

CYAN 

BLUE 

GREEN 

RED 

YELLOW 

r---------------------------------------------~ 
MAGENTA MAGENTA 

~---------------------------------------~ 

400 500 600 700 
WAVE LENGTH IN MILLIMICRONS 

Figure 1. White-light spectrum divided into separate 
photographic colors. 

Figure 1 shows how the visible spectrum of 
white light can be approximated by the three pri
mary colors. The wave length of blue is 400-500 
millimicrons, green is 500-600 millimicrons, and 
red is 600-700 millimicrons. If any two of the 
primary colors are mixed together, a secondary 
color is formed. This means that cyan is a mix
ture of blue and green, while magenta is blue 
and red. This can also be noticed on the color 
triangle where, in any three adjacent colors, the 
outside two mix to give the center one. This 
means that red and green produce yellow. 

Each of the primary colors has a complemen
tary color. As shown in figure 1, the white spec
trum from 400 millimicrons to 700 millimicrons 
can be divided into two portions where a primary 
color is one portion and a secondary color is the 
other. This means that blue and yellow are one 
combination, green and magenta are another, and 
red and cyan are the other. The two colors that 
make a combination are said to be complemen
tary; therefore, yellow is the complement of blue, 
magenta is the complement of green, and cyan is 
the complement of red, and each color will stop 
the light rays of its complementary color. 

This means that by combining a given percentage of 
each of the primary or secondary colors, we can form 
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a visual picture of any object. It is believed that this 
is the way the eye works. The retina contains three 
sets of nerves, one for each of the secondary colors. 
The individual's mind then adds the percentage of 
each of the three colors to give the apparent color of 
the object. 

History of Color film 
If we now turn back to photography, we will see 

that the same principles will apply. In one of the 
earliest approaches to color, a single camera with 
three separate sheets of black-and-white film was 
used. This "one-shot" color camera is shown in fig
ure 2. In front of each of the films, there is a filter 
of one of the primary colors. Two semi-transparent 
mirrors are mounted in the path of the light enter
ing the camera, the first mirror having a reflectance 
of 33%% and the second having 50%. When a pic
ture is taken, the light entering the camera is divided 
into three portions by the mirrors. Before each por
tion of light can strike the film, it is filtered by the 
primary filter. As an example, let's look at the beam 
of light that continues through both mirrors. When it 
passes through the green filter, all the magenta light 
rays are stopped. The color triangle shows that ma
genta is made from red and blue, therefore, the red 
and blue rays are stopped. Only the green rays are 
registered on the film. 

After the film is developed, the resulting negative 
is exposed onto another sheet of film that gives a 
positive transparency. The darkened image of the 
transparency is then dyed the complementary color 

Figure 2. Basic construction of one-shot color camera. 

of green- magenta. The other two films are proc
essed in the same manner and dyed with their com
plementary colors. The three positives are then 
bound together and viewed by white light, and the 
original scene is visible. 

Subtractive Color 
To further clarify this example of subtractive 

color, look at figure 3. Figure 3-a shows a card to be 
copied. The top half of the card is blue, the bottom 
half is green. When a negative is made through the 

(Continued on page 30) 
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From the cold barren wastes of the arctic comes the 

TALE OF A POINTL LIFE 

l
·wrsH r COULD tell you about the Rock. That small 
jagged island in the North Atlantic. About how it 
actually was. The turbulent ocean during the 

howling storms. The deathly quiet after a fresh fall
en snow. Or the glorious aurora borealis flashing blue 
and green through the radiant night sky. I wish I 
could tell you about that glistening midnight sun 
during the cold summer nights and the weather
beaten buildings that seemed to be a part of the 
earth themselves. But I never can. 

I always start telling about the chubby cook who 
went fishing every day in the fishless ocean. He never 
even put a hook on his line. Or about the cocky young 
pilot nicknamed jazz-ass because we would fly sup
plies into our little outpost in the worst possible 
weather. Then one day he flew into the side of a 
mountain. 

It's always that way. I start telling about the place 
and suddenly I'm telling about the men. The funny 
ones, the sad ones, and sometimes the tragic ones. 
But it's usually the men who are important, seldom 
the place, and this little story concerns one of these 
1nen. 

It's doubtful this story has a moral but if there is 
one it's left up to you. It's just a simple story about 
a guy named Jack Reynolds and the single most im
portant point in his unimportant life. What hap
pened to Jack Reynolds happens to all of us at some 
time, but to most of us it happens slowly and we 
hardly notice it. Unfortunately, or perhaps fortun
ately, it happened to Jack like one of those startling 
thunderclaps during a quiet summer shower. 

The place was a radar site on a small island just 
off the coast of Iceland. It was a completely remote 
little spot. Reykjavik, the main base, was a hun
dred and fifty miles southwest and the only possi
ble passage to this small Air Force station was by air. 
The ancient C-47's would fly supplies and mail up 
about twice a month in good weather, but the weath
er was seldom good. Contact with the outer world 
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consisted mainly of one unreliable short-wave radio 
set. 

There were about thirty men on the site. Mostly 
enlisted men but with four or five officers to con
fuse things. This radar site was sort of a half-brother 
to the DEW line radar system. Not really part of it 
because we had some other vague real mission. No 
one really knew what that real mission was and 
there might not have been one. 

The single most prominent feature of the site 
was the huge white balloon which covered and pro
tected the radar antenna. It stood out in this barren 
wilderness like a man-made omnipotent giant, its 
silent movements seeing all with its never ending 
electronic pulses. The rest of the station was made up 
of four long, thin concrete barracks. 

For the most part there was nothing to do. Every
one on the site had some assigned job, but primarily 
it was a waiting game. It usually took about a month 
or so for most of the men to settle down to the wait
ing. Everyone would find some special way to pass 
time. Some just stayed in the sack for days on end, 
rising only to eat and answer the call of nature. Oth
ers would watch old movies over and over until the 
sound tracks went dead and the film began to burn. 
Still others would drink the cheerless liquor always 
well stocked to stupefy. The deathlike silence and 
the waiting, the repetitive waiting. 

The day Jack Reynolds arrived was not any dif
ferent from the others. The North Atlantic had been 
kicking up quite a fuss and it looked like a good 
storm was in the making. The prospect of a plane 
brought hopes to a few. The young awaited the pos
sible letter from the distant sweetheart, the wisely 
married awaited the certainty of a faithful letter and 
some didn't care. But probably no one got what they 
wanted because only Jack Reynolds arrived. 

Jack Reynolds was really quite a guy. He was an 
enlisted man and had been in the Air Force a couple 

(Continued on page 38) 
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LUC y OU! 

ou GE GI EER 

... TO HAVE HAD as students, the benefit of all the 
accumulated, documented, catalogued, and analyzed 
information in science, philosophy and history of 
all preceding ages. The experiments, the observa
tions, the resulting natural laws have been handed 
down to you on a "silver platter." You have been 
provided with basic tools you never could have ac
cumulated in a lifetime, much less analyzed. Do you 
think your time in college plus your tuition could 
possibly pay for all this? 

To you young engineers about to "commence" 
your professional careers-lucky you, to have pro
vided for you the experiences, the successes, the 
failures, the processes arrived at after the expendi
ture of mucH money, no few heart attacks and ner
vous breakdowns by engineers now dead and gone, 
who took the time to record for you their hard-won 
secrets. They have written too, of their patience and 
persistence in seeking an elusive goal so that you 
may be inspired to pursue your assigned tasks to 
gratifying success. Records of their devotion to their 
professional jobs of making the world a more satis
fying environment for all, suggest the basis of all 
professional objectives: to improve the public wel
fare. They have pointed to you and said, "As a pro
fessional man, you have a responsibility to society. 
The examples have been given to you. Do not fail 
your profession." 

lVIen require the psychological sustenance provid
ed by working in thoughts and aspirations with oth
ers. They accomplish more by working in concert 
with others of like ambitions. Once more, young en
gineers, it's lucky you! Your predecessors have 
hacked out for you, in the course of innumerable 
hassles, a variety of professional and semi-profes
sional engineering organizations in which you may 
contribute your talents to act with others in the 
betterment of mankind and to improve your own 
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effectiveness in many directions. While there is still 
much to be desired in perfecting the organization of 
engineers, you are a long, long way from starting 
from sera tch. Generally, there are three classes of 
organization. (1) The professional society designed 
to identify you as a recognized professional and to 
advance objectives of the profession as a whole. (2) 
The technical society that permits you to associate 
with those in your own branch of the profession and 
to contribute to technical knowledge of that branch 
and, (3) The social or "clubby" society that permits 
the intermingling of professionals and semi- or non
professionals' operation in the same general industry. 

So there you have it. The heritage left to the en
gineering student, the young engineer at the thresh
old of his career and to the active professional engi
neer, is so tremendous that full payment is out of 
the question, but the responsibility for a discharge 
of a worthy portion of that indebtedness should be 
a solemn obligation of each engineer individually 
and of all collectively. The compliance with high 
ethical standards, the resolve to discover, to invent, 
to improve processes, to record achievements, to as
sociate with others for mutual inspiration and col
lective advancement of professional objectives
these constitute the bits and pieces of scientific and 
professional knowledge which may be the "interest" 
which, added to our inheritance, may provide a rich
er bequest to the next generation. So may we pro
gress to a better tomorrow-and incidentally achieve 
a satisfying life for ourselves. 

How inconsistent with the foregoing are the fol
lowing observations often heard, "I have spent plen
ty of time, and my folks plenty of money, in getting 
my education, so when I get out I'm going to get 
into a racket that turns the fastest buck." 

"Money means everything to my wife, kids and 
myself after four or five years of scratching while at 
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"As a professional man) you have a responsibility 

to society. Do not fail your profession." 

the U. I'll cut corners anywhere and anyhow to make 
an extra nickel. I'm not squeamish." 

"Get registered? I will if I have to but not other
wise." 

"Join a professional engineering society? What do 
I get out of it? For five bucks I might join an engi
neers' club if I can meet the right guys that can do 
me some good, but I'm not donating to the welfare of 
my fellowman in the name of a professional organi
zation." 

"I learned the hard way how to do this job quick
er and better than anybody else and believe me, I'm 
not telling anyone or writing articles about it. Let 
the other guy figure it out for himself." 

Etc., etc., etc. 
Some will say that these statements are made by 

the realists as distinguished from the idealists. I say 
they come from either the drones in our society or 
from those who momentarily have lost sight of our 
great indebtedness to our forebears and the destiny 
of educated men to expand our knowledge and im
prove man's lot on earth. 

At this point the young engineer, beset with high 
costs of a young and growing family coupled with 
modest income may well inquire, "If I do become 
registered; if I do join professional societies! if I do 
spend precious hours working for the advancement 
of the profession; if I do spend more time adding to 
the sum total of existing knowledge and write about 
it, how will I be able to improve my earnings to keep 
pace with my growing financial needs?" Strange as 
it may now seem to you, all the time this is going 
on you will be "stretching your mind," increasing 
your .9.bilities, exercising your capacity for work, 
demonstrating your worth to those that are watching 
for just such a man. By paraphrasing a most cele
brated admonition-Seek ye first the welfare of man
kind and your own profession and all these things 
will be added unto you. 
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CHAS. E. DOEll 

Charles Edward Doell, Superinten
dent of Parks of Minneapolis, Minne
sota, has been awarded the Cornelius 
Amory Pugsley Bronze Medal for the 
year 1957 for outstanding service in the 
field of municipal parks by the Ameri
can Scenic and Historic Preservation 
Society. 

Although spending all of his profes
sional life with the Minneapolis Board 
of Park Commissioners, Mr. Doell has 
had an interesting career as Engineer, 
Park and Recreation Administrator, 
and sometimes lecturer and author. Mr. 
Doell is a native of Minneapolis, grad
uating with honors at South High 
School, June, 1912. In 1916 he received 
his Bachelor's Degree in Civil Engi
neering from the University of Minne
sota. Several years later a course in 
Business Administration from the Al
exander Hamilton Institute completed 
his formal education. 

He is an almost constant contributor 
to "Parks and Recreation" magazine, 
and a frequent contributor to the mag
azine "Recreation," and occasionally to 
Canadian and English publications of 
that nature. He is currently editor of 
the "Minnesota Engineer" of the Min
nesota Federation of Engineering So
cieties. 

Mr. Doell has been active for many 
years in professional circles; the Past 
President and life member of the En
gineer's Club of Minneapolis; Past 
President and Honorary Fellow of the 
American Institute of Park Executives· 
Past President of the Minnesota Ros~ 
Society; Past President of the Minne
apolis Chapter of MSPE; and Past Pres
ident of the Minnesota Society of Pro
fessional Engineers; also a member of 
the American Society of Civil Engi
neers. 

He is a member of Tau Beta Pi hon
or.ary engineering fraternity, and Theta 
XI. In 1956 he was selected as Engi
neer of the Year by the Engineer's Club 
in Minneapolis. 
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E EERS s I E TISTS 
at Convair-San Diego find an unusual climate for professional development. Projects 
range from the great new Convair 880 and 600 Jet-Liners, to the F-106 Delta Dart inter .. 
ceptor and manned satellite vehicles. The company has a distinguished history of flight 
spanning more than a third of a century. Dynamic policies, forward-looking management, 
and joint projects with other divisions of General Dynamics Corporation all serve to 
broaden the scope of challenge and responsibility. 

The extraordinary climate of San Diego is world famous. It varies from cool, breeze 
swept beaches, to warm, dry deserts. Hiking and camping are minutes away in the nearby 
Laguna Mountains, and Old Mexico is just 15 miles south of the city. 

Engineers discuss 880 fuselage structure test data. This 
360,000 gallon water test tank is just one example of 
the complete facilities provided engineers and scientists 
at Convair-San Diego. 

We are particularly interested in undergraduate and graduate students majoring in 
AERONAUTICAL, MECHANICAL, CIVIL, ELECTRICAL AND ELECTRONIC ENGINEERING 

Plus graduate students majoring in PHYSICS & MATHEMATICS 

A new brochure describing careers at Convair-San Diego is available upon request. Please 
write to Mr. M. C. Curtis, Industrial Relations Administrator-Engineering 

CONVAIR/SAN DIEGO DIVIS~ONOF GENERAL 'DYNAMICS 
3302 PACIFIC HIGHWAY, SAN DIEGO, CALIFORNIA 
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TOO LATE A 
to prevent serious heat exposure, a valiant attempt is made 
by firefighters to prevent rupture of tankage, not already 
involved in flames, with relatively ineffective hose streams. 

GRINNELL WATER SPRAY SYSTEM 
shown under test at the Marietta, Ohio plant of the Bakelite 
Union Carbide Plastic Company, a division of the Union Carbide 
Corporation. Water- when it is applied in time and distributed 
over the surfaces efficiently by a properly engineered system-is 
most effective in limiting tank fires and controlling their spread. 

Proper safeguards are uppermost in importance in 
protecting tanks which contain gases and flammable 
liquids in the event of fire. For example, tanks must 
be guarded against extreme heat exposure. Leaking 
gas, if it should develop, must be diluted to the point 
where it will not bum. And fire, if it should occur, 
must be localized and controlled or extinguished. 

With a Grinnell Water Spray System, you get 
protection against all these eventualities. 

Before heat raises tank temperatures dangerously, 
an enveloping spray of water provides instant cool-

I 

ing, reducing internal pressure which helps prevent 
rupture. In addition, air turbulence is created (even 
in still air) which, in conjunction with the water 
vapor from the spray, helps dilute the flammable 
vapors controlling or extinguishing the fire. Flam
mable products which cannot be safely extinguished 
can be burned off under the protecting water spray 
with no damage to adjacent protected equipment. 

There is a Grinnell Fire Protection System for 
every fire hazard. Call on Grinnell for advice about 
the one suited to your needs. Grinnell Company, Inc.,. 
277 West Exchange Street, Providence 1, R.I. 

I L FIRE PROTECTION SYSTEMS SINCE 1870 

ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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PAINTS •. GLASS • CHEMICALS '" 

just one of PPG's versatile 
products with outstanding 
career opportunities for you 
You would expect Selectron to come 
from a company like Pittsburgh Plate 
Glass . . . a company thoroughly "at 
home" with products of widely varying 
personalities. 

Look at versatile Selectron. PPG's 
Paint Research Division began work on 
this unsaturated polyester resin in 1937. 
World War II accelerated research and 
it was found that by altering the resin 
formulation and by using various cat
alysts, inhibitors, or modifiers, finished 
Selectron could be made with a wide 
range of characteristics. Result? A com
mercial demand from industries pro
ducing products just as diversified as 
Selectrons' applications. 

For example, you'll find PPG Selec
tron at work in such unrelated products 
as radomes, cabinet veneers, condensers, 
shower stalls, fishing rods, caulking 
compounds, boat hulls, aircraft windows 
and home appliance parts. 

And Selectron is just one of a long 
roster of products developed from the 
many facets of PPG research. Every day, 
the scientists and engineers at PPG work 
toward developing new products and 
new uses for already established products 
to benefit our living in countless ways. 
Right now, long range research is being 
directed toward finding new applica
tions for polyester resins, toward screen
ing and improving original id~s and 
molding them into practical applications. 

If you want a career with chaJlenging 
opportunities and a real and rewarding 
future, find out about your place at 
Pittsburgh Plate Glass Company. Write 
to: Manager of College Relations, Pitts
burgh Plate Glass Company, One Gate
way Center, Pittsburgh 22, Pa. 

BRUSHES • PLASTICS • FIBER GLASS 

and its wholly-owned subsidiary COLUMBIA-SOUTHERN CHEMICAL CORPORATION 
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MANY SCIENTIFIC SKillS are needed to meet the 
research challenges of the petroleum industry. Shown 
above are (1. tor.): Kemp Bunting, mechanical engi
neer; Arthur Sisko, physical chemist; Thornton Traise, 
organic chemist; Wilbur Hayne, chemical engineer. 

They are members of the research team that developed 
Standard Oil's revolutionary new Supermil ASU 
greases. These amazing lubricants are the first to 
deliver normal performance at both extremely high 
and low temperatures. 

Four heads are better than one 
Seldom is a major petroleum advance the work 
of one man-or one kind of knowledge. It is the 
result of a group of scientists whose skills 
encompass many fields. 

Take Standard Oil's amazing new Supermil 
ASU greases, for example. These revolutionary 
lubricants assure normal performance at fantas
tic temperature extremes-from 70° F. below zero 
to 480° above. Their development has made 
possible major advances in America's Space Age 
defense program and its industrial efficiency. 

The story behind the development of Supermil 

ASU greases is as fascinating as the products 
themselves. For it is a story of Standard Oil 
research teamwork. Physical chemists, organic 
chemists, chemical engineers> mechanical engi
neers and technicians worked together for five 
years to break down a major barrier in the 
lubricant field. 

At Standard Oil, scientists and engineers of 
many types have the opportunity to work on a 
wide variety of challenging projects. That is one 
reason why so many young men have chosen to 
build satisfying careers with Standard OiL 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80. ILLINOIS 

THE SIGN OF PROGRESS .•. 

THROUGH RESEARCH 
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There's much more to it 
than just the size of the FISH 

and the size of the POND 

We've been told that an engineering graduate is frequently attracted to 
companies our size because of his understandable human desire to be "a big 
fish in a little pond". 

While it is true that (numerically speaking) our employee team is small 
compared to some, we encounter great difficulty in trying to think of Sikorsky 
Aircraft as a "little pond". Our contributions· to the field of rotary-winged 
aircraft have not been small, nor can our field be considered limited. or pro
fessionally confining. Quite the contrary. 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. 

And what of the size of the "fish"~ 

Unquestionably, that is a matter involving your mvn indi-
vidual potential for growth. Like any far-sighted company, 
we're always willing to talk with "young whales"! 

For factual and detailed information about 
careers with us, please 'vrite to l\1r. Richard 
L. Auten, Personnel Department. 

I 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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This electronic centralized air data 
computing system, pioneered by 
AiResearch engineers, now enables 
aircraft to operate at maximum effi
ciency continuously. By sensing air 
conditions surrounding the airplane, 
it automatically makes in-flight 
adjustments and feeds vital informa
tion to. the pilot. This centralized 
combination of transducers, com
puters and indicators is the most 
complete air data computing system 
ever produced by any manufacturer. 

Many such pioneering develop· 

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in 
system electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and 
nuclear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer,including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

~ Intensified engineering is con .. 
ducted by small groups where 
individual effort and accomplish .. 
mentis quickly recognized provid
ing opportunity for ra~id growth 
and ad vance men t. 

~ An eight-month orientation 
program is offered prior to perma
nent assignment to help determine 
your placement in a variety of 
analytical or development projects. 

e Advanced education is available 
through company financial assist .. 
ance at nearby universities. 

THE CORPORATION e,For full information write to Mr. G. D. Bradley 

9851 S. SEPULVEDA BLVD., LO.S ANGELES 45, CALIFORNIA 

DIVISIONS: AlRESEARCH MANUFACTURING, LOS ANGELES e AIRESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 

AIRESEARCH INDUSTRIAL e AERO ENGINEERING e AIR CRUISERS e AlRESEARCH AVIATION SERVICE 
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The Willgoos Turbine Engine Test Facility is the world's most 
extensive privately owned turbine development laboratory. De
signed and built specifically to test full-scale experimental en
gines and components in envir~:m~ents simulating col!ditions at 
extreme altitudes and speeds, It IS currently undergOing expan
sions that will greg_tly increase its capacity for development test
ing of the most advanced forms of air breathing systems. 

In chambers like this at the Willgoos Turbine 
Engine Test Facility full-scale engines may be 
tested in environments which simulate condi
tions from sea level to 100,000 feet. Mach 3 
conditions can also be simulated here. 

In the new Fuel Systems Laboratory engineers 
can minutely analyze the effects of extreme en
vironmental conditions on components of fuel 
systems- conditions such as those encoun
tered in advanced types of flight vehicles 
operating at high Mach numbers and high alti
tudes. Fuel for these tests can be supplied at 
any temperature from -65oF to +500°F. 

MINNESOTA TECHNOlOG 



I 
Unmatched Engineering Facilities for Developing . 
Advanced Flight Propulsion Systems 
Operations at Pratt & Whitney Aircraft are essen
tially those of an engineering and development 
organization. As such, an engineering atmosphere 
dominates the work being done, much of which di
rectly involves laboratory experimentation. 

In the past three decades, expansion at Pratt & 
Whitney Aircraft has been almost tenfold. In 
recent years, greatest emphasis has been on extend
ing engineering facilities to meet the needs· of ad
vanced research and development programs in flight 
propulsion. 

Among the Connecticut P & W A facilities are 
many that are unequaled in the industry. Thus 
today, Pratt & Whitney Aircraft is better prepared 
than ever to continue development of the world's 
best aircraft powerplants ... to probe the propulsion 
future ... to build and test greatly advanced pro
pulsion systems for coming generations of flight vehi
cles- in whatever form they take. 

The Connecticut Aircraft Nuclear Engine Laboratory, 
operated by Pratt & Whitney Aircraft, is situated on a 
1,200-acre tract near Middletown. The Laboratory was 
specially built for the development of nuclear flight 
propulsion systems. 

For further information regarding an engineering career at Pratt & Whitney 
Aircraft, consult your college placement officer or write to Mr. R. P. Azinger, 
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 
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PRATT & 1NHITNEV AIRCRAFT 
Division of United Aircraft Corporation 

CONNECTICUT OPERATIONS- East Hartf.:m:l 
FLORIDA RESEARCH AND DEVELOPMENT CENTER- United, florida 
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The Guiding Factor of the 

TUDE T ACTIVITIE 

T I 

HAT ARE COLLEGE student activities? Are they the 
sideshows that "have swallowed up the circus" 
as Woodrow Wilson declared back in 1909 when 

he was president of Princeton? Or are they "an integ
ral part of the University's total educational pro
gram" as the faculty at Minnesota declared in a Sen
ate policy statement in 1946 and again in 1953? Must 
there of necessity be a schism between the goals of 
the campus and the goals of the classroom? 

The philosophy and program of extracurricular 
activities at the University of Minnesota would seem 
to answer the last question with a hearty, "No, there 
does not need to be a conflict between classroom and 
non-classroom life." 

The so-called "Minnesota Point of View" was 
concisely summed up by President Morrill in his ad
dress to the National Student Association Congress 
which met on this campus in 1955. He said, "If, as we 
believe here at Minnesota, experience in organized 
student affairs is part and parcel of the larger learn
ing process, then the encouragement of participation 
by students in campus life and government becomes 
an institutional aim, and the organized opportunity 
for it provides a laboratory in fact for education, for 
freedom." 

This educational aim is being carried out in many 
ways, not simply as lip-service to an ideal, but by 
1neans of current programs such as the ones I have 
listed below: 

1. The University has deliberately gone about ob
taining the participation of students in the process 
of making educational .policies and plans. Students 
are now included as full participating and voting 
members on most of the committees and councils 
which have an influence on student life including 
such important faculty committees as the Senate 
Committee on Student Affairs with fourteen student 
members, the Senate Committee on Education with 
two student members, and the Senate Committee on 
Intercollegiate Athletics with two student represen
tatives. 

2. We have all heard a lot about the "Consulta-
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tion Policy." This is a broad statement of policy, ap
proved· by the Board of Regents, which calls upon 
all members of the University to "maintain cordial, 
friendly, and cooperative relationships between 
members of the staff on the one hand and responsible 
student leaders on the other." In practice this has 
been taken to mean that when the University intends 
to take a step which will directly affect students, the 
students to be affected should be consulted before 
the final decision is made. We don't hear as much 
about the reverse of this policy; that students should 
consult officers of the University before making de
cisions which will affect particular departments or 
staff members. The consultation process does not 
imply that the final decision must necessarily be dif
ferent, although it may very well be. 

3. Every student organization has an advisor from 
the faculty whose responsibility is, in part, to help 
the officers and members operate the organization in 
ways which contribute to educational goals. In the 
case of many departmental and professional clubs 
and societies their activities grow directly out of the 
work of the classroom and profit from the guidance 
and assistance of the advisor. 

4. Professional advice and stimulation is avail
able through the staff members of the Student Ac
tivities Bureau. As experts in the area of student 
group life they have the responsibility of introduc
ing educational content into the informal leisure
times activities which characterize the extra-curric
ulum. 

These four developments are listed simply to il
lustrate several of the many ways in which the 
University is attempting to fulfill its educational obli
gations in student activities. 

Because there is often misunderstanding and con
fusion concerning the way in which the activities 
phase of the educational program is carried out it 
would be well to look at how the University is or
ganized to accomplish this task. The Board of Re
gents is the legal University and all of the responsi
bility and authority exercised within the Univer-

MINNESOTA TECHNOLOG 



sity is by delegation of the Regents. The responsibili
ty for the non-classroom life of students, including 
student activities, has been assigned by the Presi
dent, through the Vice-President of Academic Ad
ministration to the Dean of Students, Dr. E. G. Wil
liamson. The various departments and bureaus with
in the Office of the Dean of Students, including the 
Student Activities Bureau, have been organized to 
help the Dean carry out his many responsibilities 
which include educational and vocational counsel
ing, veteran's counseling, student loans and scholar
ships, off-campus housing, clinical services in speech 
and hearing, discipline, coordination of religious ac
tivities, residence counseling, orientation and regis
tration, student activities, recreation coordination, 
and testing. 

A second major line of responsibility for student 
:affairs, in addition to the administrative line just 
described, is delegated by the faculty Senate, com
posed of faculty representatives from the various 
,colleges and departments, to the Senate Committee 
·On Student Affairs. The SCSA, as it is popularly 
known, is an official committee of the faculty and has 
been assigned "supervision of all those student af
fairs and student organizations within the jurisdic
tion of the Senate and not within the control or 
supervision of any other stand committee." Acting 
under this charge, it is the SCSA which has initiated 
or established most of the policies and regulations 
for which student organizations are held responsible. 
In keeping with the policy on participation of stu
dents in policy-making, the SCSA has 27 members 

Paul Bloland points out the 
SAB's position in the Uni
versity structure. 
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of which 14 are students. The principal policy-mak
ing and supervisory committee for student organiza
tions, therefore, is composed of a majority of stu
dents. 

Because of its broad supervisory and legislative 
powers and because of the composition of its mem
bership the SCSA is, in a sense, the real "student 
government" at the University of Minnesota. The 
policies it studies, debates, and approves after full 
deliberation and consultation are actually carried 
out in the student organizations of this campus. 

Although not administratively responsible to the 
SCSA, the Student Activities Bureau has been as
signed by the administration of the University the 
task of administering SCSA's policies. In addition 
the Activities Bureau is the department within the 
Office of the Dean of Students which has the respon
sibility of attempting to obtain the greatest possible 
educational gains from student activities. These re
sponsibilities are accomplished through a profession
al staff of individuals whose training and experience 
equips them to (in a sense) "Teach in the extra
curriculum," a phrase which I use to highlight the 
kind of approach they use in their work with student 
groups. 

Each member of the staff works with a major area 
of student life becoming acquainted with the student 
leaders, the organizations, the problems, and the edu
cational opportunities which characterize the area. 
Each makes use of his professional training, aca
demic background, and experience with college stu-

(Continued on page 39) 
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COLOR-
(Continued from page 15) 

green filter, the filter stops the blue light and passes 
the green. This means that the green light comes 
through and fogs the bottom half of the film (figure 
3-b). When the green positive is made, the black 
area of the negative stops the light and the bottom 
half of the positive is white (figure 3-c); the top 
half of it is black. When the positive is dyed, the 
black area takes the magenta dye (figure 3-d) and 
forms the final green color-positive. This same ap
proach is followed for the blue and the red colors 
fonning the color-positives shown in figures 3-e and 
3-f. 

The three color-positives are then mounted on 
top of each other. This must be done with great care 
so that the three images are in line with each other. 

Looking at figure 4, one can see that when a con
tinuous spectrum of light, containing the three pri
mary colors, falls on the group of positives, each color 
of the positive will stop its complementary color. By 
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POSITIVE 
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WHITE 
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NEGATIVE 

WHITE 
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BLUE 
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GREEN 
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BLACK 
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COLOR 

POSITIVE 

CYAN 

CYAN 

F 

Figure 3. Steps in producing subtractive color negatives. 
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COLOR COLOR COLOR 
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Figure 4. Steps in producing subtractive color pictures. 

this method of subtractive color, the blue rays will 
pass through the top half of the film while the green 
rays pass through the bottom half. 

Color Engraving 
This same principle of three separate black-and

white negatives is used today in the printing indus
try. Here, the photographer makes a negative on a 
color film such as Kodacolor. He then makes three 
black-and-white positives by copying the negative 
through each of the three secondary colors. These 
three positives are sent to the photoengraver who 
makes a negative, metallic plate from each of the 
positives. These plates then print the picture with an 
ink which matches the secondary color filter used to 
make the black-and-white positive from the Koda
color negative. 

Modern Color Films 
Since the "one-shot" color camera in figure 2 was 

so large and bulky, the early pioneers tried eliminat
ing the mirrors by placing the three sheets of film, 
and their respective color filters, on top of each other. 
This proved unsatisfactory because the distance be
tween the films was so large that the light could be 
refracted and give unsharp pictures. Research con
tinued until, in 1935, Kodak announced that Koda
chrome was available commercially for the amateur. 
This was the beginning of color photography for the 
amateur. This provided him with one color film that 
contained the filters, the three necessary emulsions, 
and one film base with a total thickness no greater 
than the earlier black-and-white films. 

Marshall "Bud" Runge, a 1948 graduate of Stewartville High 
School and a 1950 graduate of Rochester Jr. College, served with 
the U. S. Navy for four years. 
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Enrolling in LT. in 1955, he is now in his fifth year of Electrical 
Engineering. Bud obtained much of his information for this article 
from his association with Pako Corp., a manufacturer of black
and-white and color finishing equipment, where he presently works 
in the Engineering Service Department. 

Bud is the present Vice-President of the Technolog Board. 
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''I wanted a job I could grow with-and I've got it'' 
H. James Cornelius graduated from Swarthmore 
College in 1954 with a B.S. in Electrical Engineer
ing. He's been "growing" ever since with the 
Bell Telephone Company of Pennsylvania. 

After an initial 44-week inter-departmental 
training course, Jim was made Facility Engineer 
in charge of the fast-growing Norristown-Potts
town area. In that capacity, he engineered over 
half a million dollars' worth of carrier systems and 
cable facilities between major switching centers 
in Pennsylvania. 

Today, he is one of 50 young engineers from 
the Bell Telephone Companies chosen to attend a 
special Operating Engineers Training Program at 

Bell Laboratories. This 19-month course of study 
-with full pay-deals with advanced techniques 
and new concepts in electronics which signal a 
new era in telephony. It involves both classroom 
theory and practical laboratory applications. 

When Jim and his colleagues return to their 
companies, they'll review major engineering proj
ects. This will assure the best use of equipment 
for current engineering, as well as for expected 
new developments in communications. 

"I wanted a job I could grow with," says Jim, 
"and I've got it. I can't think of a better place 
than the telephone company for an engineering 
graduate to find a promising future." 

Many young men like Jim Cornelius are finding rewarding careers 
with the Bell Telephone Companies. Look into opportunities for 

you. 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 
I 
I 
I 
I 
I 
I 

if f 
II I 

'L----------------------------------------------------------------------------------~ 

MARCH, 19.59 31 



OCIE 

HORT 

Edited 

by 

BOB BUCHMEIER 

32 

KAPPA 
ETA 

KAPPA 

THIS QUARTER the actives and pledges 
of Kappa Eta Kappa have been 

given a tremendous opportunity to 
gain interesting and useful informa
tion through their fraternity. On al-
ternate Monday evenings, social meet

ings are held at which speakers are invited from 
widely varying fields. Mr. Robert Erickson, a Project 
Engineer for Medium Digital Computors at Reming
ton Rand Univac, spoke recently at one of our social 
meetings. This presented all KHK's with an oppor
tunity to meet and speak to a man who is well ac
quainted with an industry which should interest 
many Electrical Engineering students. He spoke on 
the type of work done by EE's at Remington Rand 
and of the organizational structure which coordi
nates the different departments in a large firm. An
other speaker was Mr. Shuckry Ibraham from Egypt, 
an instructor in Aeronautical Engineering at the 
University. He spoke on the problems encountered 
by his country, "a nation reborn and experiencing 
growing pains." The viewpoint of Egyptians pertain
ing to the, political and economical problems which 
have risen in that country provided us with a clear
er understanding of events now taking place there. 
These enlightening social meetings have been very 
successful thus far and will continue on alternate 
1\/Ionday evenings for the benefit of both actives and 
pledges at Kappa Eta Kappa. 

The Quad-Tech Ball, an annual event put on by 
the Engineering Fraternities on campus, took place 
at the Calhoun Beach Hotel on February 28. KHK 
was well represented by both actives and pledges, 
who agreed that the ball was a great success. The 
music was soft, the lights were low, the company 
was pleasant, and the refreshments were superb. It 
was a very enjoyable evening in every way imag
inable. 

League bowling and basketball, in which Kappa 
Eta Kappa participated during the Winter Quarter, 
terminated a few weeks before finals began. Both 
teams were at their peak when the quarter ended, 
so we are eagerly anticipating another successful 
quarter of athletic participation in the Spring. 

The sixteen pledges of Beta Chapter of Kappa Eta 
Kappa have been hard at work all quarter rejuve
nating our basement. Pledge chairman, Stanley Lar
ensen, reports that more of the work that has to be 
done in transforming the basement into a recreation 
room should be completed by the beginning of the 
Spring Quarter. The actives wish to congratulate all 
the pledges on the excellent work done thus far on 
their project. These pledges are also eligible to win 
the Outstanding Pledge Award which will be pre
sented at the beginning of the Spring Quarter. 

Thus ends another busy quarter at KHK. 

MINNESOTA TECHNOLOG 



THE NEXT meeting of the Society for 
the Advancement of Management 

will be held April 1, 1959 in Room 320 
Coffman Union. The featured speaker 
of the evening will be Arsham H. 
Ohanessian, speaking on the "Philo

sophical Outlook Toward Management." Mr. Ohanes
sian is connected with Alden Elstrom Associates, 
Management Consultants in Industrial Engineering. 

At the last meeting Mr. Marshal Diebold spoke 
on the "Nature and Function of a Board of Directors." 
A stimulating discussion period followed. 

The yearly election of officers was held at the 
last meeting. The new officers are: Danna Mahoney, 
President; John Bogard, Vice President; Dick Dew
hurst, Secretary; and John Hollander, Treasurer. 

All members are reminded of the Industrial Re
lation Conference coming up April 8 and 9. Here is 
a good chance to get some first hand information on 
the new ideas in management. 

Anyone seeking information about S. A.M. is 
urged to come to Room 4 M.E. 

THE AMERICAN Society of Mechanical 
Engineers, Student Chapter, held 

its second meeting of the quarter on 
February 2. A picture of the group 
was taken and two movies were 
shown. The movies were "A tom 

Smashers" and "Jet Propulsion." 

A host of new members were added on February 
19 and 20. Anyone who did not join then can still do 
so by coming to the ASME office. 

On February 20, a field trip was conducted to 
the Ford Assembly and Glass Plant in St. Paul. The 
engineers watched how continuous sheets of glass 
were formed and how Ford assembles automobiles. 

The election of the officers for the year 1959-1960 
will take place during the April meeting. Anyone 
who is interested can file for office. 

Stan Johnson is still looking for various E-Day 
committee members. Volunteer now before you get 
drafted. 

ASME aims to help the student to develop a pro
fessional attitude. 

THE INSTITUTE of Aeronautical Sci-
ences, in addition to its interesting 

meetings and important guest speak
ers, is organizing a series of field trips 
this year for anyone interested in at
tending. These trips are annQunced in 

advance by the usual use of notices appearing 
throughout the Aero Building and students are en
couraged to attend. 
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The first trip this year was on February 6 to 
Chan1pion Aircraft Corporation of Osceola, Wiscon
sin. A guided tour of the facilities was arranged and 
it was agreed by everyone who went that the trip 
was extremely worthwhile. 

Another trip was taken February 27 to Fluidyne 
Corporation in Elk River, Minnesota, which was also 
very interesting and enlightening. 

These tours are arranged to give the students a 
better grasp of what is happening in industry and we 
hope to arrange many more. 

SIN, IMMORALITY, and communism 
may be rampant among out aca-

THETA demic contemporaries but Theta Tau, 
TAU the largest professional engineering 

fraternity in the United States, is 
founded on the much firmer basis of 

professionalism. Not only do we acquire information 
about the other fields of engineering through "bull" 
sessions with members from the various LT. schools, 
but become familiar with non-technical areas as 
well. February 16, following our meeting, Mr. R. J. 
Foster, a member of the English Department, dis
cussed the importance of literature and the very 
valuable role it can play in the lives of engineers. 
Walter Collins, director of the University Chorus, in 
an enjoyable talk and demonstration showed us how 
to appreciate music to a greater extent. He said music 
provides an excellent way to enjoy one's leisure time 
if listened to correctly. During February we also 
saw factual newsreel accounts of the German occu
pation of France and a captured film of a German 
Ambassadors' Ball just after France's occupation. 

Socially, Theta Tau has kept going with its typi
cally informal, inexpensive gatherings. Our agricul
tural engineers put on a real "Sod-Buster" of a party 
for the rest of the chapter. A skating party and a ski
ing trip to Porcupine Mountain in Michigan (a date 
affair) also provided recreation for some members. 
Theta Tau was well represented at the "Playboy" 
party put on by the four engineering fraternities at 
the Calhoun Beach Hotel. 

This quarter we have a very active group of 
pledges. They are Ken Swanson, Jim Lovestrand, 
Dick Dreuter, Jim Heron, Dick Rudberg, and Dave 
Berry. 

"Student Sludge" is removed from our veins by 
participation in bowling and volleyball. The bowling 
tean1 din excellently as usual, and volleyball does 
provide good exercise. 

Since moving into our new house, we have been 
entertained during study breaks by the menagerie 
close by. Any I.T. student is welcome to visit us at 
our house, 515 10th Avenue Southeast. 
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THE BIGGEST i tern in the news this 
,4~ month is, of course, the election of 

_a officers which was held on Wednes-
day, March 4, 1959. True to democra
tic tradition, Norman W. Paurus just 
edged a majority of voters over good 

old "Uncontested," who put up a tremendous fight 
for the chairmanship. Ron Nielsen wore the skin 
off his hand shaking the hands of prospective voters 
to nose out Bill Angel for the Vice-Chairmanship. 
Chuck Lundeen out-campaigned and out-drank ( cof
fee) his competitors for the office of Treasurer and 
Joe Corbett came through in the stretch for AlEE 
Secretary. The popularity of Gus Krake proved be
yond competition as he drew a landslide note for 
IRE Secretary. 

The new officers will take office the first day of 
Spring quarter to allow for a smooth transition in 
the functioning of the organization. 

The next item of interest is the upcoming event 
of "E-Day." This year we are going all out to get 
100 per cent participation from the 160 members in 
AlEE-IRE, in theE-Day events. Thomas McClough
lin is handling the athletic events and will be pa
rade chairman. Linus Cordes and Jan Van Der Ziel 
will make arrangements for displaying all the E.E. 
department technical displays. Anyone with an idea 
for a display, a desire to participate in any athletic 
events or a desire to just get out and hustle should 
contact any of the above men or any of the officers 
of AlEE-IRE. In other words, let's get the ball roll
ing and win some of the trophies we haven't been 
winning in the past. 

With that we'll secure the hatches till after vaca
tion. See you then. 

THE AMERICAN Society of Agricul
tural Engineers, Student Section of 

the University of Minnesota, held its 
regular monthly meeting on Febru
ary 10, 1959, with president Warren 
Saufferer presiding. 

The speaker for the evening was Mr. Dalglish, 
designer, inventor, and general manager of a manu
facturing company in St. Paul, who led a very in
teresting discussion on some of the problems and 
benefits connected with inventing and consulting. 

Our social event for the quarter was a gym rec
reation night combined with a box social which was 
held in the St. Paul Campus Gym on February 20, 
1959. The complete use of the gym facilities was en
joyed by a fair turnout of both students and fac
ulty, and a handsome profit was realized on the box 
social. 
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TRIANGLE STARTED Winter Quarter by 
welcoming three new active mem-

TRIANGLE bers. They are: Bill Haas, Bill John
son, and Gene Waldorf. These new 
men have already made their pres
ence felt by showing much enthusi-

asm and interest in fraternity activities. 

Our chapter room was recently remodeled, com
plete with mahogany paneling, tile floor and new 
paint. We are presently working on a trophy case. 

Social events taking place during Winter Quar
ter were: the selection of "Miss Calculation," Miss 
Sandy Anderson, and the Quad-Tech Ball at the Cal
houn Beach Hotel. Our athletic teams haven't won 
them all, but had fun trying. 

Coming events during Spring Quarter are: the 
annual Northwestern Basketball Tournament and 
Chug-A-Lug Contest the week end of April 11th, our 
Founder's Day Banquet, April 18th; the election of 
officers, April 13th; and E-Day, May 15 and 16. Tri
angle has already made plans for E-Day and have 
several of their members holding chairmanships. 

A big rushing program is being planned for 
Spring Quarter in the hopes of getting new mem
bers. We had one smoker this quarter and have one 
planned for the first Monday of Spring Quarter. 

THE UNIVERSITY of Minnesota Student 
Chapter of the American Institute 

of Physics held its third meeting of 
the quarter on February 17. The guest 
speaker of the evening was Dr. J. H. 
Hoffman who gave an interesting talk 

entitled "Mass Spectrometry Studies of Cosmogenic 
Helium in Iron Meteorites." Dr. Hoffman's talk also 
included a brief description of mass spectrometers, 
their uses and applications in physics. 

The next meeting was held March 3. Our guest 
speaker was Dr. Norwood Hanson who gave a talk 
on Philosophy of Science entitled "'Explanation' in 
Classical and Quantum Physics." Dr. Hanson dis
cussed the philosophical problems of defining the 
terms "explanation" and "prediction" as applied to 
physics. Dr. Hanson holds advanced degrees from 
Columbia, Cambridge, and Oxford Universities. He 
has lectured at Cambridge and Oxford, and has 
worked on the Copenhagen Interpretation of Quan
tum Theory and the Discovery of the Positive Elec
tron. 

Future meetings will include a talk on Nuclear 
Physics by Dr. R. S. Eisberg, and a talk on particle 
accelerators by Dr. L. Johnston in preparation for 
a guided tour of the Linear Accelerator in late 
Spring. 

MINNESOTA TECHNOLOG 
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oft et ou I arrier 

Over the years, we have been hearing of many "bar
riers" in science ... the sound barrier, the water 
barrier, the thermal barrier. 

Of all the barriers, the hardest one to break through 
has always been the thought barrier. Every one of 
these "barriers" has been conquered by men to whom 
the word, impossible, means:" hasn't been done, yet." 

The sound barrier is a shattered concept, as dis
credited as the phlogistic theory. 

Don Campbell's Bluebird stopped all talk of the 
water barrier. 

The heat of air friction against the metal "skin" 
of an airplane was supposed to create a heat barrier 
at Mach 3. Materials now in production can safely 
withstand the n1uch higher temperatures involved in 
flight at Mach 5. 

Today the thermal barrier is being called the 
"thermal thicket" -evidence in itself that no barrier 
exists. 

An interesting point that all of these "barriers" 
have in common: each was conquered with the help 
of nickel-containing alloys. 

This is not surprising when you stop to consider 
how many useful properties and combinations of 
properties are offered by the various nickel alloys: 

Corrosion resistance to a ,wide variety of solids, 
liquids and gases ... strength at high temperatures 
... toughness at sub-zero temperatures ... unusual 
electrical properties . . . ability to protect product 
purity ... spring properties. 

When you are faced with a metal problem, investi
gate Nickel and its alloys. Inca's List "A" and List 
"B" contain descriptions of 377 Inco publications 
which are available to you, covering applications 
and properties. For Lists "A" and "B", write Educa
tional Service. 

A 
)-~\.THE INTERNATIONAL NICKEL COMPANY, INC. 
••••• auu 67 Wall Street, New York 5, N.Y. 

I I 
NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Convair Division of 

GE ER L DYNA ICS 

I 

Convair-Astronautics' great new $40 million facility in San Diego was 
created solely for the purpose of putting America first and farthest 
into space. Here, graduates will participate in the program of the 
nation's mightiest missile, the Atlas ICBM, which powered the biggest 
.satellite into orbit. Other programs involve lunar and interplanetary 
exploration. Many members of our staff rank among the world's lead
ing authorities in their fields- distinguished scientists and engineers 
to direct your career progress. We urge you to consider a future at 
Convair-Astronautics. 

We are seeking undergraduate and graduate students maioring in 

AERONAUTICAL, MECHANICAL, 
ELECTRONIC, ELECTRICAL AND 

CIVIL ENGINEERING 
plus graduate students majoring in 

PHYSICS AND MATHEMATICS 

Please write at once to Mr. R. M. Smith, College Placement Coordinator, 

CONVAIR-ASTRONAUTICS, SAN DIEGO, CALIF. 

CONSULT YOUR PLACEMENT OFFICE FOR FURTHER DETAIL 
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A RESUME IS A TWQ ... PARTY AFFAIR 

Throughout your engineering career, the name 
of the first employer appearing on your resume 
can be as significant as your education. But, in 
selecting that first employer, you should also 
consider his resume. 
ITT is the largest American-owned world-wide 
electronic and telecommunication enterprise. 
To give you an idea of the breadth of our 
activity ... there are 80 research and manu
facturing units and 14 operating companies in 
the ITT System playing a vital role in projects 
of great national significance in electronics 
and telecommunications research, development, 
production, service and operation. 
The scope and volume of work entrusted to us 
by industry and the government opens a broad 
range of highly diversified engineering and 

technical positions in all areas of our work ..• 
from tiny diodes to complex digital computer 
systems and a massive network of global 
communications. 
In addition to the opportunities for work and 
association with distinguished engineers and 
scientists, our graduate education tuition re
fund program encourages engineers to continue 
their formal training ... and the facilities 
for graduate work near ITT locations are 
superior. 
This is an all too brief resume. It would be 
hard to associate yourself with a company that 
offers the engineer greater choice of assign
ment. Write us about your interests- or see 
our representatives when they visit your 
campus. 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

61 Br~ad Street, New York 4, N.Y. 

FEDERAL ELECTRIC CORPORATION o INTERNATIONAL ELECTRIC CORPORATION e ITT COMPONENTS 
DIVISION e ITT FEDERAL DIVISION e ITT INDUSTRIAL PRODUCTS DIVISION o ITT LABORATORIES * 
INTELEX SYSTEMS, INC. o INTERNATIONAL STANDARD ELECTRIC CORPORATION e ITT KELLOGG 
DIVISION o ROYAL ELECTRIC CORPORATION o AMERICAN CABLE AND RADIO CORPORATION o 

LABORATORIES AND MANUFACTURING PLANTS IN 20 FREE-WORLD COUNTRIES 
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TALE OF A POINTLESS LIFE 

(Continued from page 17) 

of years. During this time he had risen to the rank 
of AjlC and, aside from the automatic promotions, 
this was a respectable rank. He was tall and slim. 
He had a slow southern accent and a fine manner. 
He had gone to a southeastern university, but never 
graduated. In college, Jack had been a superb ath
lete and was especially notable for his somewhat 
risque and lively extracurricular activities. Academi
cally Jack did not fare so well. Admittedly, he was 
an intelligent fellow, but his natural restlessness 
checked any successful attempt to become a real 
scholar. Jack was the master of what is known as 
the "glib line." Cliche's jokes, prevalent witticisms 
and a thorough know ledge of college songs had been 
his stock-in-trade. With these he had been the life 
of many a party. His four years had been spent learn
ing the million and one things connected with the 
large state university, but not part of it. The draft 
began to press one fall so Jack joined the Air Force. 

His plan had been to get a commission after his 
enlistment but once in the service he decided the 
status of the enlisted man suited him best. He found 
that being the lowest possible peg was a desirable 
position in the service. It meant no ridiculous re
sponsibility and therefore more freedom. 

After basic training, Jack was assigned to a small 
base in Mississippi and there he persuaded a gullible 
placement officer into realizing that the place for 
him was in Special Services. His job became the 
daily opening and closing of the base gymnasium. 
To accomplish this task, he had two assistants. He 
played on the base football and basketball teams and 
was on a first name basis with most of the influen
tial brass on the base. His life really didn't change 
much from when he was in college. A nearby girls' 
college provided the remaining necessary ingredients 
and it was just another graduate school of a type. 

Then one day Jack received orders for shipment 
to Iceland. He was thunderstruck. His life at a small 
southern base had been a dream. They couldn't pos
sibly be shipping him to some remote outpost in Ice-

land. He was certain that he was too good for such 
an assignment, and feared that his talents would be 
wasted. But he could do nothing to break the orders 
and he was shipped. 

From the day Jack Reynolds arrived he was set 
apart from the rest of the men on the site. Within five 
minutes after arrival he marched into the office of 
the C.O. and asked for a transfer. The C.O. was a 
hard career officer who had been on the Rock for 
over a year and applications for transfers were a 
common chore for him. 

"Where would you like to go, son?" asked the 
C.O. pleasantly. 

"To some place that needs a man like me," said 
Reynolds frankly. 

"And where might that be, son?" said the C.O., 
ahnost sadly. 

"I don't know for sure but certainly not here. 
I'm a Special Service man. Why, you don't even have 
a gymnasium." 

The C.O. looked at the handsome young man be
fore him. "Better relax, son!" he said. "We'll find a 
good job for you right here." 

For the first time in his life Jack Reynolds had 
nothing to do and nowhere to go. The Rock was only 
400 yards square and at best he could only walk in 
circles. But walk or run were the only things Rey
nolds could do if he wanted to do anything at all. 
There literally was nothing else to do. There was no 
one on the entire site, officers and enlisted men alike, 
with whom Jack could be truly congenial. Day after 
day he listened to what he believed were the stupid 
conversations of the enlisted men and officers and 
his contempt grew. 

He refused to think, "Here are human beings like 
me. Most of them think and feel and hate to be here. 
I guess they are a lot like me." He never saw the 
human dignity in these men. Their retreat into the 
dark and unknown core of themselves for survival 
against the dragging hours. 

It took only about a month, or was it two. At any 
rate, Jack Reynolds couldn't, or perhaps he did, make 
the retreat and then one really fine day he quietly 
blew his brains out. 

Gerry M. Knox graduated from Columbia Heights High School 
in 1953. He entered the U. S. Air Force in the same year and was 
stationed in Greenland and Iceland, where he obtained his ideas 
for this story. 
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Gerry enrolled in I.T. in 1957, and is presently in the School of 
Journalism where he is working toward a Technical Journalism 
degree. 

Gerry also works as a part time draftsman for the Banister 
Engineering Co. 
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STUDENT ACTIVITIES 

(Continued from page 21) 

dents to carry out his responsibilities. Most staff 
members had had considerable experience them
selves, when undergraduates, as leaders and partici
pants in a wide variety of activities and are familiar 
with the extracurriculum from both a student and a 
staff perspective. 

The Student Activities Bureau is usually thought 
of as having four principal functions: increasing the 
educational content of activities, providing services 
for student organizations, contributing research on 
group life, and supervising student activities. 

The educational objectives of the department 
have been discussed above and I might mention the 
special Dean's Retreat which we have held for gifted 
students during the past few years as an example 
of a specific program in this area. 

The Activities Bureau provides a number of serv
ices to student officers and groups. Among them are 
such things as an all-university events calendar, pub
lications and brochures, financial advising, leader
shjp training and counseling, information on the ac
tivity and recreational interests of students, use of 
University facilities and services, centralized clear
ance of events and requests, and the determination 
of scholastic eligibility for participants in activities. 

Research in student life is an on-going responsi
bility of the professional staff and studies have been 
or are being made in such areas as attitude change, 
communication patterns, interpersonal relationships, 
extent of student participation, leisure time interests 
of students, etc. It is hoped that studies of this type 
will aid in the evaluation of programs, increase the 
effectiveness of the staff, and contribute to the fund 
of basic knowledge on groups interaction. 

The administration of the University has assigned 
to the Student Activities Bureau the responsibility 
for the implementation of these policies, rules, and 
regulations which apply to student activities, and for 
the general supervision of the extra-curriculum. The 
Student Activities Bureau is not a legislative group 

and does not itself create policy. Policies usually 
come into being as the result of specific problems 
and are adopted by the policy-making body, the Sen
ate Committee on Student Affairs, only after wide
spread consultation and review by students and fac
ulty members. The Activities Bureau must then 
implement these policies and assist campus organi
zations in planning their events within the broad 
limitations of these policy statements. 

For example, after the Senate Committee on 
Student Affairs had approved the 1955 "Policy on 
Scholastic Eligibility for Activity Participation," it 
became the responsibility of the staff of the Student 
Activities Bureau to put the policy into operation. 
The department established standard procedures of 
verifying the scholastic eligibility of students par
ticipating in activities. Provision was 1nade for in
eligible students to receive exceptions to the policy 
where personal circumstances seemed to indicate 
such exemptions. Referrals of students in scholastic 
difficulty were made to college counseling offices, the 
Student Counseling Bureau and its study skills 
counselors, and to other personnel services which 
might help these students. Activities Bureau staff 
members continued to work through student or
ganizations in an effort to stimulate the general aca
demic motivation and achievement of participants. 

The University of Minnesota with 349 recognized 
student organizations, can provide its students with 
an opportunity to pursue a great diversity of special 
interests or goals through voluntary participation. 
Campus organizations attract students with interests 
in scholarship, recognition, professional engineer
ing, square dancing, the practice of foreign language, 
leadership, government and politics, music, art, re
ligion, journalism, skiing, charitable giving, inter
national affairs, not to mention just plain fun. An 
examination of these interests readily suggests the 
educational possibilities available through activities, 
and it is the responsibility of all of us to help them 
contribute to, rather than detract from, the educa
tional goals of the University of Minnesota. 

Paul Bloland, Director of the Student Activities Bureau, grad
uated from the University of Wisconsin in 1949 with a B.S. in 
American Institutions, and in 1950 with a M.S. 
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Mr. Bloland is a member of the American Psychology Assn., 
the American Personnel and Guidance Assn., Psi Chi Society, and 
Phi Delta Kappa Professional Society. His hobbies include photog
raphy and mountaineering, and he belongs to the Wilderness So
ciety and the Iowa Mountaineers. 
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MAGNETIC STEEL IMPROVED THRU 

3-
p larization 

Edited by JACK KELCHER 

LIMAXING A 25-year search by the electrical in
dustry, Westinghouse scientists announced a 
new kind of magnetic steel, called Cubex steel. 

Described as "doubly oriented silicon-iron," or 
"cube-oriented silicon-iron," it is expected to be used 
in the magnetic cores of electrical devices such as 
transformers, motors, and other electrical equipment. 

The unique 1netallurgical processes involved in 
preparing the new silicon-iron were originated by 
scientists at the Vacuumschmelze of Hanua, Ger
many. Westinghouse research scientists have ex
tended this work and have provided basic informa
tion necessary to progress of the material to its 
present state of development. 

Scientists have discovered a new mechanism for 
crystal growth in metals. As a result the new silicon
iron has a unique crystal arrangement, contrary to 
that normally encountered in the metal, and difficult 
to bring into being. 

The crucial characteristic imparted to the new 
steel by its unusual crystal orientation is an ability 
to be magnetized easily in four directions. This per
mits magnetism to readily "turn corners" in the 
magnetic core of a piece of electrical equipment. 

The conventional steel now used in magnetic 
cores is known as "singly-oriented." It can be easily 
magnetized in two directions only: that is, back and 
forth along the direction in which the steel is rolled 
during its manufacture. For this reason, to provide 
the best magnetic path all around the rectangular 
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core of a large transformer, the core is built up of 
straight strips or metal laid at right angles into a 
rectangular shape. In the case of the new material, 
however "L," "E," "U" shaped, or even rectangular 
punchings, could be stan1ped from a sheet of steel 
in one operation. This in many cases would simplify 
construction of the core, besides giving an improved 
magnetic path. 

"A core of magnetic steel is the unseen and rather 
undramatic 'heart' of almost every piece of electrical 
apparatus," Dr. Zener said. Over the years, improve
ments in magnetic steels consistently have raised 
the efficiency of transformers and other electrical 
apparatus. This has lowered losses, conserved power, 
and reduced the total electric bill of the nation mil
lions of dollars annually. 

Cubex steel has about the same chemical compo
sition as the standard magnetic variety-about three 
percent silicon to 97 percent iron. The real difference 
between the two comes from the way the steel is 
handled during its processing from rough sheet into 
the final product. Sheets can be made thick enough 
for use in large transformers and motors. In thin 
strip, which is much easier to prepare, it has been 
made on a pilot-plant scale. Such strip, about five 
thousandths of an inch thick, is of the dimensions 
used in air-borne transformers, relay cores and simi
lar electronic and electrical equipment. 

Specialized uses requiring only thin sheets will 
be the first commercial applications to be encoun
tered, possibly within the next few months. 

The new cube-oriented silicon-iron was obtained 
by actually reorganizing the crystal arrangement 
normally found in the metal. Nature arranges atoms 
of iron in such a manner that they form crystals 
in the shape of tiny cubes. Magnetically it turns out 
that the direction along any edge of the cube repre
sents an easy path for magnetization; directions 
across any face of the cube, or diagonally through 
it, represent difficult paths. Therefore, to have a good 
magnetic core material, these tiny cubic crystals 
must be lined up properly, or oriented, in the metal. 

The crystal arrangement in a sheet of the new 
cube-oriented magnetic steel might be compared to 
the arrangement of a tray of ice cubes. Each cube 
rests flat on one side and squarely faces the ends and 
sides of the tray. Therefore, the edges of each cube 
are exactly aligned with each other and are always 
parallel to the ends (width) and sides (length) of 
the tray. Since the cube edges represent easy direc
tions of magnetization, good magnetic paths exist 
along both the width and length of the sheet. 

In contrast, the crystals in ordinary singly-ori
ented silicon-iron are so arranged that only the 
lengthwise path exists. It is as if the ice cubes all 
face one end of the tray as before, but instead of 
resting on one face they stand on edge. In such case, 
the only cube edges parallel to a surface are those 
aligned with its length. In a sheet of this steel, length 
represents the only easy path of magnetization. 

Unoriented silicon-iron has a random arrange
ment of crystals in which the individual cubes occur 
in a "hodge-podge" of geometric positions. 
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ANNpAt SflES 

Looking for a solid, satisfying career 
with a vigorous company in a grow
ing industry? American Air Filter 
Company, Louisville, Kentucky -
world's largest manufacturer of air 
filters, dust control and heating, ven
tilating and air conditioning equip
ment - needs graduate engineers to 
fill responsible jobs in sales, engineer
ing and production in its 173 field 
offices and eleven manufacturing 
plants located in seven cities. 

Next summer AAF will inaugurate 
its next five:..month technical training 
course for a select group of engineer
ing graduates. This full-time program 
combines classroom work, under the 
direction of competent instructors, 
with field trips to both company 
plants and large industrial users of 
AAF products. 

An American Air Filter representa
tive will be on your campus at an 
early date to interview interested 
seniors. For the exact date and time, 
contact your Placement Office, now. 
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American Air Filter 
mpany, Inc® 

Louisville, Kentucky 

I.T. Seniors Urged To Take 

Registration Exam April 25 
"Take the first two parts of the St~te Registration Exan1 now when 

your course work is still fresh in your mind," is the advice offered to LT. 
seniors by the Young Engineers Committee of the Minnesota Society of 
Professional Engineers. "Since these parts deal entirely with subjects 
covered during an engineer's formal education, they become increasingly 
difficult to pass as his college days are left behind. A graduating engineer 
is most foolish to pass up this examination at this time." 

Registration is now required by state law for many engineering posi
tions, just as it is for members of the medical and legal professions. The 
first two parts of the registration examination may be taken upon grad
uation from an accredited engineering school. Unlike other professions, 
however, graduate engineers must then acquire four years of actual 
working experience before they are eligible to complete their registra
tion. The oral and written examinations at that time stress practical 
application of engineering knowledge. 

The examinations to be given to the graduation seniors are sched
uled for Saturday, April 25. However, those wishing to take the exams 
must apply to the Minnesota State Board of Registration by April 1 in 
order to be considered. Application forms are available in the Main Engi
neering Office. 

Because the Minnesota examinations are very similar to those given 
in other states, they are accepted by virtually every state in the union as 
equal to their own examinations. This enables an engineer who has 
passed the first two portions of the registration exams in Minnesota to 
complete his registration in another state when he has acquired the nec
essary working experience. 

F 
Only one man in a thousand is a 

leader of men. The other 999 are fol
lowers of women. 

One lightning bug to another: 
"Gimme a push; my battery's dead." 

An expectant father phoned the 
doctor to rush right over. "Is she la
boring?" asked the doctor. 

"Hell no!" replied the man. "She's 
in bed yelling her head off and I'm 
doing all the work." 

Progress is so great these days that 
the liberal artist who says it can't be 
done is generally interrupted by an 
engineer doing it. 

He: I understand kisses speak the 
language of love. 

She: Yes? 
He: let's talk things over. 

E 
The plumber was introducing his 

new assistant to the niceties of the 
trade. 

"Above all," he said, "you must 
exercise politeness and tact/' 

The assistant allowed as how he 
understood a b o u t politeness but, 
"What is tact?" 

"Well, son," he replied, "it's this 
way. If you walk into a bathroom to 
fix a pipe and a young lady is in the 
tub, you close the door and say, 'Beg 
your pardon, sir.' The 'Beg your par
don' is politeness. The 'sir'- that's 
tact. 11 

Coed: The nimblest man on campus 
is the one who can shift gears in a 
Volkswagen without getting his face 
slapped. 

A C.E. approached a cigar counter 
and said, "I usually smoke that brand 
in the can." 

"That's the best place to smoke that 
brand," replied the sweet young 
thing behind the counter. 
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EAR FRIENDS, and you are my friends, because no
body tells me who my friends are, how often 
have you been confronted with the following 

statements? "Engineers are nothing but educated 
barbarians." Or, "Engineers are nothing but intel
lectual snobs." How often have you heard it said 
that we do not get a well rounded education, that 
we are not taught to appreciate the finer things in 
life? 

Well, they won't be able to talk like that any 
more. I have come to your rescue. Riding down from 
my mountain retreat, on a white jackass, clad in 
engineer boots and pink serape, I am your knight 
in shining armor. 

I ran across a copy of "Hamlet" and have present
ed it in this issue for your benefit. While reading this 
you must remember that this masterpiece is required 
reading matter for all English majors of graduate 
and undergraduate caliber. Therefore, you may now 
feel assured, after reading this article, that you are 
now as well rounded and broadly educated as any 
English major in the business. 

HAMLET (revised) 

See the man. What a funny man. His name is 
Hamlet. He is a prince. He is sad. Why are you sad, 
Hamlet? 

"I am sad for my father has died," says Hamlet. 
"My father was the king." 

Where are you going, Hamlet? 
"I am going to the castle," says Hamlet. 
On the way he meets a ghost. "Where are you 

going?" asks the ghost. 
"I am going to the castle," says Hamlet. 
"Boo, boo," says the ghost. 
"What is your name, you silly ghost?" asks Ham

let, clapping his hands. 
"I am your father," says the ghost. "I was a good 

king. Uncle Claudius is a bad king. He gave me poi
son. \Vould you like poison?" 

"Oh, no," says Hamlet. "I would not like poison." 
"\\Till you avenge me, Hamlet?" asks the ghost. 
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by BOB EDMEYER 

"Oh, yes," says Hamlet. "I will avenge you. What 
fun it will be to avenge you." 

On the way he meets a girl. 
"Where are you going?" asks the girl. 
"I am going to the castle," says Hamlet. 
"Ha, ha," says the girl. 
"What is your name?" asks Hamlet. 
"My name is Ophelia," says the girl. 
"Why are you laughing?" asks Hamlet. "You are 

a silly goose." 
"I am laughing because you are so funny," says 

Ophelia. "I laugh because you are schizophrenic. Are 
you not a schizophrenic?" 

"I am not a schizophrenic," says Hamlet, laugh
ing and clapping his hands. "I pretend I am a schizo
phrenic. I pretend, for I want to fool my uncle. What 
fun it is to pretend I am schizophrenic." 

See Hamlet run. Run, Hamlet, run. 
He is going to his mother's room. 
"I have something to tell you, Mother," says Ham

let. "Uncle Claudius is bad. He gave my father poi
son. Poison is not good. Do you like poison?" 

"Oh, no, indeed!" says his mother. "I do not like 
poison." 

"Oh, there is Uncle Claudius," says Hamlet. "He 
is hiding behind the curtain. Why is he hiding be
hind the curtain? I shall stab him. What fun it will 
be to stab him through the curtain." 

See Hamlet draw his sword. See Hamlet stab. 
Stab, Hamlet, stab. 
See Uncle Claudius' blood. See Uncle Claudius' 

blood gush. 
Gush, blood, gush. 
See Uncle Claudius fall. How funny he looks 

stabbed. 
Ha, ha, ha. 
But it is not Uncle Claudius. 
It is Polonius. Polonius is Ophelia's father. 
What fun Hamlet is having. 
"You are naughty, Hamlet," says Hamlet's moth

er. "You have stabbed Polonius." 
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PE LE E 
To t T. Students 

The Technolog Board is now receiving applications for the positions 
of Editor-in-chief and Business Manager of the Minnesota Technolog, 
for the school year 1959-60. 

There is a salary of $100 per issue for each position. No previous 
experience is required but due to the nature of the positions, it 
is helpful. 

Interested persons should apply at the Technolog Office, Room 2, 
Mechanical Engineering Building, and be prepared to present a written 
personal resume and statement of proposed policy to the Technolog 
Board at their April meeting. (date to be announced) 

The final selection will be made by the Technolog Board, and 
their decision will be based solely on the statement of policy 
presented by the applicant. 

Deadline for making applications is April 13, 1959. 

Minnes:)ta Technolog Board 

But Hamlet's mother is not cross. She loves Ham
let. He is a good boy. 

And Hamlet loves his mother. She is a good moth
er. Hamlet loves his mother very much. Hmnlet 
loves his mother very, very much. 

Does Hamlet love his mother a little too much? 
Perhaps. F 

President 

E F T s 
See Hamlet run. Run, Hamlet, run. 
Where are you going, Harnlet? 
"I am going to find Uncle Claudius." 
On the way he passes a brook. In the brook he 

sees Ophelia. Ophelia is drowning. 
"Where are you going?" asks Ophelia. 
"I am going to find Uncle Claudius." 
"Glub, glub," says Ophelia. 
On the way he meets a man. 
"Where are you going?" asks the man. 
"I am going to find Uncle Claudius." 
"Oh, ho. I am Laertes," says the n1an. "Let us 

draw our swords. Let us duel." 
"I don't think I am going to find Uncle Claudius," 

The April Technolog will contain a revised list 

of Conversion Factors. To insure the completeness 

of this list we would appreciate any contributions 

you have to offer. Remember that the success of a 

project of this type depends on the cooperation of 

everyone. Please list your factors in the following 

1nanner and drop the1n off at the Technolog office 

-Room 2 l\/[echanical Engineering- by Friday, 

April 3rd. 

says Hamlet. 
See Hamlet and Laertes duel. 
See Laertes stab Hamlet. 
See Hamlet stab Laertes. 
See Hamlet's mother drink poison. 
See Hamlet stab King Claudius. 
See everybody wounded and bleeding and dying 

and dead. 
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What fun they are having. 
Wouldn't you like to play like that? 

N[ultiply by To Obtain 

feet 12 inches 
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Training at DuPont begins the day the 
new graduate joins the Company, and 
it continues throughout his career. He 
is usually given a specific assignment 
at once, so he learns informally in con
sultation with his supervisor and his 
associates assigned to the same project. 
This informal approach to training is 
supplemented by frequent meetings and 
seminars and by scheduled perform
ance reviewsby each man's supervisor. 

It is partly through this method of 
training that DuPont develops its man
agement men of tomorrow. And the 
need is increasing every day for quali
fied people to supervise the develop
ment, production and distribution of 
new products as well as DuPont's 1200 
existing products and product lines. 
So if you join DuPont you can be sure 
that you will retain your identity as an 
individual and be prepared for ad
vancement as quickly as your abilities 
-and job openings-permit. 

WATCH THE 

DU PONT "SHOW OF THE MONTH11 

ON TELEVISION 
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* 
HEATI SYSTE S 

jv FACTORIES • STORES • HOSPITALS 
• SCHOOLS • CHURCHES • OFFICES • APARTMENT BUILDINGS 

* The vacuum system which automatically varies the steam temperature 

Room Resistance Thermom
eter. Serves as temperature 
limit control to prevent over
heating and underheoting. 

Selector. Determines de
mand for heat by meas
uring the effect of outside 
weather conditions and in· 
side building temperatures. 

Control Valve. Regulates 
admission of steam into 
heating system, as called 
for by automatic temper
ature control equipment. 

trois vacuum pump to main
tain difference in pressure 
between steam and return 
piping so as to assure cir
culation of steam. 

Heat Balancer. Measures 
rote of steam flow to sys
tem to balance heat input 
with heat demand. 

Vacuum Pump. The source of varying inches of vacuum which 
assures steam in varying temperatures as required. Also 
produces necessary pressure differential between supply 
and return piping to assure quick, complete steam circulation 
and returns condensate from system to boilers. 

You'll find Dunham Bush Vari-Vac, a precision temperature control system, 
in many well known buildings such as the New York City Housing Authority and 

Rockefeller Center's RCA Building. 
Steam flows through Dunham-Bush Vari-Vac mains continuously, generally under 

vacuum, at pressures and temperatures that vary automatically (133° at 25" of 
vacuum to 218° at 2 lb. pressure) and instantly with outside weather changes 

and inside heat losses. Vari-Vac effects many advantages including 
fuel saving and efficient operation. 

Specifiers of heating, air conditioning, refrigeration and heat transfer products depend on 
Dunham-Bush for complete product lines and "one source-one responsibility". 

REfRIGERATION 

HEAT TRANSfER 

un , lncm 
WEST HARTFORD 10, e CONNECTICUT, e U. S. A. 

SALES OFFICES lOCATED IN PRINCIPAl CITIES 
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SOME MORE OF THE SAME 

last summer at one of the ROTC 
summer camps one of the cadets was 
sent down to a stream to get some 
drinking water for the platoon, but 
had not been gone long when he 
came running back to the camp emp
tyhanded and panting. 

"Sir/' he exclaimed, "there's a big 
alligator in the stream, and I'm afraid 
to get the water." 

"Don 1
t worry, son," said the sympa

thetic officer. "That alligator is proba
bly four times as scared of you as 
you are of him." 

"Welt sir/' replied the cadet, 11 if 
that alligator's only half as scared as 
I am, that water ain 1t fit to drink." 

An old Indian visited the big city 
for the first time in his life. He en
tered a building and watched a little 
old lady step into a small room. 

The doors closed behind her. lights 
flashed, and a dial above the door 
moved from one up to ten and back 
down again. A bell tinkled. The doors 
came open, and a beautiful young 
girl stepped out of the elevator. 

Blinking in amazement, the Indian 
grunted, "Me should have bring urn 
squaw." 

An engineer is said to be a man 
who knows a great deal about very 
little and who goes along knowing 
more and more about less and less 
until finally he knows practically 
everything about nothing; whereas, 

A salesman, on the other hand, is 
a man who knows very little about a 
great deal and keeps knowing less 
and less about more and more until 
he knows practically nothing about 
everything. 

A purchasing agent starts out 
knowing practically everything about 
everything, but ends up knowing 
nothing about anything, due to his 
association with salesmen and engi
neers. 

A young C.E. was proudly showing 
the Governor his first big project, a 
three million dollar dam. The Gov
ernor stared in amazement and ex
claimed, "Heavens, the water- it's 
supposed to be on the other side.u 

C.E. "What would you say if I stole 
a kiss?" 

She: "What would you say to a guy 
who had a chance to steal an auto
mobile but only took the windshield 
wiper? 1

' 
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Engineer Larry Klivans reviews the results of a computer· 
simulated ground checkout of Radioplane Division's 
near-sonic RP-76 rocket-powered target drone. Formerly 

at Norair Division, Larry came to Radioplane in 1955. At 
31, he is Manager of the Division's 140-man Electronic 
Support Group, is working toward his doctorate at UCLA. 

YOUNG E GINEERS ARE NORTHROP'S NE S KERS! 
Northrop Corporation's dynamic and diversified corporate struc
ture creates an ideal work climate for forward-thinking scientists 
and engineers. Our three autonomous divisions are all in Southern 
California- are all headed by progressive management eager to 
examine and try new ideas. 
Let's assume that you are a man who can qualify for one of our 
engineering teams- a man who can create history! 

YOU'll EARN what you're worth, get increases as often as you earn 
them- based on your own individual achievements. Our salary 
structure is unique in the industry; our vacation policy extra-liberal, 
as are all of our other fringe benefits. 

YOU'll LEARN while you earn, with no-cost and low-cost education 
opportunities at leading Southern California institutions -earn ad
vanced degrees and keep abreast of latest technological advances 
in your own chosen field. 

YOU'll WORK with men who are acknowledged leaders in their fields 
-men chosen for their own capabilities and for skills in guiding 
and developing the creative talents of younger men. And, these 
are men who delegate authority, assuring your fair share of credit 
for engineering triumphs. 

YOU'll BE FLEXIBLE-able to apply your talents to the work you enjoy, 
in the field best suited to your own inclination and ability. Northrop 
Corporation and its divisions offer wide diversity, with over 30 
operational fields to choose from. All offer challenge aplenty
opportunity unlimHed! 

MARCH, 1959 

RADIOPLA.NE DIVISION. Creator of the world's first drone family; has 
produced and delivered tens of thousands of drones for all the U.S. 
Armed Forces. Now developing ultra-advanced target drone sys· 
terns for weapon evaluation, surveillance drone systems, and mis
sile systems. 

NOR'I'f'WNICS DIVISION. Pioneer in celestial and inertial guidance. 
Currently exploring infrared applications, airborne digital com
puters and interplanetary navigation; developing ground support, 
optical and electro-mechanical, and data-processing equipment. 

NORAIR DIVISION. Creator of SAC's intercontinental USAF Snark 
SM -62. Currently active in programs for the ballistic recovery of 
orbiting man; flight-testing the USAF T-38 supersonic trainer; 
readying the N-156F NATO-SEATO fighter for flight tests. 
NOW WRITE! Get full information on Northrop Corporation and all 
of its Divisions. Then choose the division that offers you the most 
challenge. To reserve your spot where news is happening, write: 
Engineering & Scientific Personnel Placement Office, Northrop 
Corporation, P.O. Box 1525, Beverly Hills, California. 
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"Pencils are any draftsman's 
most important tool. So use 
the finest: EAGLE TURQUOISE.® 

They hold their needle point 
for line after line of unchang~ 
ing width. Their leads are 
smooth ..• make drawing eas
ier. There's a full range of 17 
grades. And in each grade, 
100% uniformity. TURQUOISE is 
the pencil most pros prefer. 
Better use 'em yourself." 

FRIEIE SAMPI!.l:! Write Eagle Pencil 
Company, Danbury, Connecticut, for 
a free sample TURQUOISE. 

LE 
T R ISE 
PENCILS • LEADS .. HOLDERS 
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STILL MORE-
An American schoolteacher on her 

vacation rented one of those little for
eign cars with the engine in the rear, 
for a tour of France. All went well 
until she stalled one day and lifted 
the hood to see what was the matter. 
As she stood there, staring down in 
bewilderment, another schoolteacher 
drove up in a similar auto and asked 
what was the trouble. 

"I've lost the whole motor!" the 
lady wailed. 

"You're in luck/' the other reas
sured her. "Fortunately I seem to have 
an extra one in my trunk." 

A transoort had been sunk and 
several lif~boats were cruising about 
the surrounding waters picking up 
survivors. A completely bald sailor 
popped up beside one of the boats. 
One of the rescuers manning the oars 
spotted him, and with a snort of 
rage, brought his oar smack down 
on the bold man's head. 

"This is no time for fooling," he 
s a i d. "Go d ow n and co m e up 
straight." 

"You were away without official 
leave," his superior barked. "Why?" 

"Well, sir," the harrassed private 
began, "my first day in the Army we 
were issued combs, and that after
noon all my hair was cut off. The next 
morning they issued us tooth brushes, 
and that afternoon the dentist pulled 
six of my teeth. The following day, 
I was issued an athletic supporter. 
That's when I went AWOL.// 

A young engineer took his girl to 
an open air opera one beautiful, 
warm summer evening. During the 
first act he found it necessary to ex
cuse himself. He asked the usher 
where the men's room might be 
found. 

"Turn to your left, and walk down 
to the big oak tree, and there it is.11 

The young engineer did as he was 
told and in due time returned to his 
seat. 

"Is the second act over yet?" he 
asked his girl. 

"You ought to know/' she replied. 
"You were in it.11 

Coroner: "And what were your 
husband's last words?" 

Widow: "He said: 'I don't see how 
they can make any profit on this stuff 
at a dollar and a quarter a quart.'" 

from 
eep space t 

Ocean floor 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign~ 
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating ahoard the Navy"s nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHOD§ 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full :information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

Dept. CM-14 

MINNESOTA TECHNOLOG 



E V UGHT CRUSADER F R FLEET NEXT YEAR! 
Navy orders fourth version of flexible, economical fighter 

For the fourth time in three years, a new Crusader type 
is extending the power of the Fleet. Chance Vought's 
F8U-2N has been ordered by the Navy for delivery next 
year. It will deploy alongside the Navy's swiftest photo
planes and two first line day fighters- all Crusaders. 

The F8U-2N is another step in Crusader growth. Speed 
of this newest version has been advanced to near 
Mach 2. It will carry the deadliest air-to-air missiles. 
It is instrumented and radar-equipped for supersonic 

combat in darkness or bad weather. 
This will be a new capability for the Fleet. Yet it is 

being acquired at low risk and cost. The F8U-2N's basic 
design has been proved simple, serviceable and econom
ical ... compiling an enviable performance record in a 
year of foreign duty with two Fleets. 

Again, the growth provisions of the Vought Crusader 
have provided immediate, low-cost upgrading of the 
Fleet's aircraft inventory. 

ZIG .liT AI .RC.RA.F'T 
INCORPORATED· DALLAS, TEXAS 
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THE KNOLLS ATOMIC POWER LABORATORY ANNOUNCES 

SEL.ECTHON OF CANDIDATES FOR 

ADVANCED STUDY PROGRAM IN NUCLEAR ENGINEERING 

in Conjunction with Rensselaer Polytechnic Institute 

TWENTY-FIVE CANDIDATES TO BE SELECTED FOR COURSES STARTING SEPTEMBER. 1959 

Admission to the KAPL-RPI PROGRAM* is limited 
to recent BS graduates in Engineering, Science or 
Mathematics. The majority of program openings are 
in areas of Mechanical, Electrical, Chemical or Met
allurgical Engineering and Physics. Preference will 
be given to applicants with academic standing in 
upper 10% of class. 

A Master's Degree in your major field with a minor 
in Nuclear Engineering can be earned in about two 
and one-half years, depending on individual back
ground. 

FIRST 
SEMESTER 

SECOND 
SEMESTER 

SUCCEEDING 
TERMS 

Half time at R.P.I.- fees and tuition paid; half 
time on job, half pay. 

Half time on job, half time off for special nuclear 
courses at laboratory; full pay; fees and tuition paid. 

Full time on job- full pay; up to 4 hours off each 
week to attend classes at R.P.I. Full tuition refund. 

Relocation allowance provided. June graduates may work full 
time during the summer, until classes begin in September. 

Engineers and Scientists at KAPL are engaged in applied research and 
advanced development of nuclear reactors and power plants for naval 
applications. Problems encountered involve every technology related to 
pioneering work in nuclear engineering. 

MINNEAPOLIS 

BLUE PRINTING CO. 

Discuss this program in greater detail with your College Placement 
Officer; or write for brochure describing the program to: Director of Pro· 
fessional Placement1 Dept. P. 

GENERAL ELECTRIC 

If ever a new Statue of liberty is 
designed, it will be holding the bag 
instead of a torch. 

• Candidates are 
selected each Spring 

for classes starting 
in September. 

612 Third Avenue South 

You can't fool all the people all 
the time ... some of them are fool
ing you. 

Gold lettering - Stamping 

Minneapolis, Minn. 

FEderal 2-5444 

SLIDE RULES AND 

DRAWING SETS 

Agents fo?· 

KUEFFEL & ESSER CO. 

A b o so m companion sometimes 
turns out to be a false friend. 

First Father: "Has your son's liberal 
arts education proved helpful since 
you took him into the business?" 

Second Father: "Oh yes 1 whenever 
we have a board meeting we let him 
mix the cocktails." 

The inexperienced young back
woods teacher scratched his head 
when a school kid asked him for a 
definition of the word "alabaster.'1 

Finally he admitted, ' 1
1

1 m not down
right sure, but it might be an illegiti
mate Mohammedan/' 

"Really, Bill, your argument with 
your wife was most amusing." 

"Wasn 1t it though? When she threw 
the axe at me, I thought I'd split/' 

Medical 

Chemical 

Tooling 

WE BIND 

Magazines 

Theses 

Pamphlets 

Text-Books 

law Reviews 

COVERS - ALBUMS - BlANKBOOKS 

Made to your specifications 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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L 0 GI I 
f m Donald W. Dou las, Jrc 

President, Douglas Aircraft Company 

In this fast-moving age we find that we can no 
longer insure leadership ... or even survival ... 
by doing things the traditional way. If there's a 
better way, we must find it. 

Our DC-8, C-133, Thor, Nike-Hercules, Genie, 
Sparrow and other aircraft and missiles are all 
the finest of their type and time. But their 
success, and that of our many new projects, 
depends on superior engineering. 

MARCH, 1959 

That's why I'm looking for engineers dedicated 
to quality work. Only through such dedication 
can the extra performance and reliability of our 
products be attained. If you feel as we do about 
this principle, we'd certainly like to hear from 
you in regard to a future at Douglas. 

Write to M:r. C. C. La Vene, 
Douglas Aircraft Company, Box 600-Y 

Santa Monica, California 
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I 
edited by GARY lAMONT 

1. A rope hangs over a pulley. On one end of the rope 
hangs a weight and on the other end hangs a monkey 
equal in weight to the weight. The combined ages 
of the monkey and his mother is four years. The rope 
weighs four ounces per foot. The monkey's weight 
is as many pounds as the mother's age in years. The 
mother is twice as old as the monkey was when the 
mother was one-half as old as the monkey will be 
when the monkey is three times as old as the mother 
was when she was three times as old as the monkey 
was. The weight of the rope plus the weight of the 
weight is one-half again as Inuch as the difference 
between the weight of the weight and the weight 
of the weight and the monkey. How long is the rope? 
2. A merchant marked his items in code by using in
correct digits. In the following bill every digit is 
thus coded: 

4 pads at $0.81 = $7.85 
2 pens at $0.70 = $0.37 
6 pencils at $0.09 = $0.16 

Find the correct numbers. $8.43 
3. Express the number 1,234,567 as the difference of 
the cubes of two consecutive numbers. 
4. Every day at noon a ship leaves New York for 
Lisbon and at the same time a ship leaves Lisbon for 

ENGINEER'S BOOKSTORE 

Main Engineering Building 
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New York. Each trip lasts exactly 192 hours or 8 
days. How many ships from Lisbon will each ship 
from New York meet? 
5. A hymnboard in a church has four grooved rows 
in which the numbers of four hymns chosen for the 
service can be displayed. The hymnbook contains 700 
hymns. Assuming that an inverted six can be used 
for a nine, what must be kept in stock so that the 
numbers of any four hymns selected can be dis
played? 
6. i to the i'th power has how many real values, if 
any? 

Answers To February Brain Teasers 
1. 25 
2. Drop the barometer and time its fall with the stop

watch. Use the formula h = 1j2gt2 
3. A, 3, K, 7, Q, 4, J, 6, 10, 2, 9, 5, 8. 
4. 35 148 

70 + 296 = 
1 

5. 362 seconds. 
6. -A star. 
7. 1 to 3. 
8. He stood on a block of dry ice which had melted 

before the firemen arrived. 
9. 1236. 

Engineering Supplies 
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From research to finished product-

Photo raphy wor s with th er 

Sparks fly as the plant photographer 
records a grinding technique for study. 

Photoelastic stress analysis helps the design engineer 
pinpoint areas requiring extra strength. 

Giant machines produce a flow of photo-exact engi
neering drawings-save countless hours of drafting 
time. 

Today photography plays many important roles in 
industry. It speeds engineering and production pro
cedures. It trains and teaches. It sells. In whatever 
work you do, you will find photography will play a 
part in improving products, aiding quality controls 
and increasing business. 

Careers with Kodak 
With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 

If you are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address: 
Business and Technical Personnel Dept., Eastman Kodak 
Company, Rochester 4, N.Y. 

EASTMAN KODAK COMPANY 
Rochester 4 1 N .. Y .. 

Color transparencies on 
the production line aid 
operators in assembly 
operations-save time 
and reduce errors. 



Where do you find better advancement 
opportunities-in a lmge company or a 
small one? To help you, the college 
student, resolve that problem, Mr. Abbott 
answers the following questions con
cerning advancement opportunities in 
engineering, manufacturing and tech
nical marketing at General Electric. 

Q. In a large Company such as General 
Electric, how can you assure that every 
man deserving of recognition will get it? 
Don't some capable people become lost? 

A. No, they don't. And it's be
cause of the way G.E. has been 
organized. By decentralizing into 
more than a hundred smaller oper
ating departments, we've been able 
to pinpoint both authority and re
sponsibili.ty. Our products are engi
neered, manufactured and marketed 
by many departments comparable 
to small companies. Since each is 
completely responsible for its success 
and profitability, each individual 
within the department has a defined 
share of that responsibility. There· 
fore, outstanding performance is 
readily recognized. 

Q. If that's the case, are opportunities 
for advancement limited to openings 
within the department? 

A. Not at all. That's one of the 
advantages of our decentralized 
organization. It creates small oper
ations that individuals can "get their 
arms around", and still reserves and 
enhances the inherent advantages of 
a large company. Widely diverse 
opportunities and promotions are 
available on a Company-wide basis. 

Q. But how does a department find the 
best man, Company-wide? 

A. We've developed personnel reg
isters to assure that the best quali
fied men for the job are not over
looked. The registers contain com-

E 

S31dO::> ~ 

One of a series* 
A);!VHtU1 NIVN 

Interview with General Electric's 

Earl G. Abbott 

Manager-Sales Training 

ceme~nt in a Lar 
CD 

WIt s r 
plete appraisals of professional em
ployees. They enable a manager to 
make a thorough and objective 
search of the entire General Electric 
Company and come up with the 
man best qualified for the job. 

Q. How do advancement opportunities 
for technical graduates stack-up with 
those of other graduates? 

A. Very well. General Electric is 
recognized as a Company with out
standing technical skills and facili
ties. One out of every thirteen em
ployees is a scientist or engineer. 
And approximately SO per cent of 
our Department General Managers 
have technical backgrounds. 

Q. How about speed of advancement? 
Is G.E. a "young man's Company"? 

A. Definitely. A majority of all 
supervisors, managers and outstand
ing individual contributors working 
in the engineering function are below 
the age of forty. We believe that a 
job should be one for which you are 
qualified, but above all it should be 
one that challenges your ability. As 
you master one job we feel that 
consideration should be given to 
moving you to a position of greater 
responsibility. This is working, for 
in the professional field, one out of 
four of our people are in positions of 
greater responsibility today than 
they were a year ago. 

Q. Some men want to remain in a 
specialized technical job rather than go 
into managerial work. How does this 
affect their advancement? 

A. At G.E. there are many paths 
which lead to higher positions of 
recognition and prestige. Every man 
is essentially free to select the course 
which best fits both his abilities and 
interests. Furthermore, he may mod
ify that course if his interests change 

as his career progresses. Along any 
of these paths he may advance 
within the Company to very high 
levels of recognition and salary. 

Q. What aids to advancement does 
General Electric provide? 

A. We believe that it's just sound 
business policy to provide a stimu
lating climate for personal develop
ment. As the individual develops, 
through his own efforts, the Com
pany benefits from his contributions. 
General Electric has done much to 
provide the right kind of opportu
nity for its employees. Outstanding 
college graduates are given graduate 
study aid through the G-E Honors 
Program and Tuition Refund Pro
gram. Technical graduates entering 
the Engineering, Manufacturing, or 
Technical Marketing Programs start 
with on-the-job training and related 
study as preparation for more re
sponsible positions. Throughout 
their G-E careers they receive fre
quent appraisals as a guide for self 
development. Company-conducted 
courses are offered again at all 
levels of the organization. These 
help professionals gain the increas
ingly higher levels of education 
demanded by the complexities of 
modern business. Our goal is to see 
every man advance to the full limits 
of his capabilities. 

If you have other questions or want 
information on our programs for 
technical graduates, write to E. G. 
Abbott, Section 959-9, General 
Electric Co., Schenectady 5, N. Y. 

*LOOK FOR other interviews dis
cussing: CD Qualities We Look for 
in Young Engineers Cll Personal 
Development C!b Salary. 
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nSo then U.S. Steel invested $7 7 million in usn 

An American baby is born every eight seconds-11,000 every day-4,000,000 a year. Our population will 
soon be over 200 million. And as our population grows, our production must grow. We'll need millions of 
new homes . . . new schools and hospitals . . . new highways to carry 75 million motor vehicles by 1970 
... not to mention countless appliances and conveniences that haven't even been invented yet! 

No temporary setback can stop the growing needs of our population. That's why United States Steel 
has gone ahead with expenditures totaling $770 million to provide more and better steels for tomorrow's 
citizens. This is the practical way that we've demonstrated our faith in the future. 

USS is a registered trademark 

United States Steel 
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Add new 
dimensions 
to your 
irnagination at 
General Motors 
GM positions now available in these fields for 
men holding Bachelor's, Master's and Doctor's 
degrees: Mechanical Engineering • Electrical 
Engineering • Industrial Engineering • Metal
lurgical Engineering • Chemical Engineering 
Aeronauticai·Engineering • Ceramic Engineer
ing • Mathematics • Industrial Design • Physics 
Chemistry • Engineering Mechanics. 

A rare metal germanium is processed at General Motors to form a 

single crystal. From the crystal thousands of high powered transistors 

will be made to serve all industries. 

Today, we have added a new dimension to our daily living ... the 
exciting world of transistors. In solving the problem of how to make 
transistors reliable, many valuable contributions were made by General 
Motors research scientists and engineers. 

This continuous search for the new in all 35 divisions of General 
Motors calls for men of many talents and abilities. You can put your 
imagination to work on automobiles, trucks, earth moving equipment, 
diesel engines, aircraft, appliances, solar energy, missile guidance and 
rocket propulsion. In fact, any area of engineering and science finds 
some point of application at GM. 

Opportunities for personal growth and advancement are everywhere at 
General Motors. Discover how GM can add new dimensions to your talents 
and abilities. Write General Motors, Personnel Staff, Detroit 2, Michigan. 

GENERAL MOTORS PERSONNEL STAFF 
DETROIT 2, MICH. 
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A. COMPANY OF OPPOBTUNJ:TY 

When planning your future-your life's work-you must 
carefully evaluate many factors. To help you, consider these 
facts about one of the world's major chemical companies, 
The Dow Chemical Company. 

1 . There is an opportunity for a few select men to be 
hired at Dow this spring. 

2. Opportunities for these select men range from research 
to sales to production to accounting work. Opportunities 
are commensurate with ability and ambition. 

3. Dow is a friendly company. Personal ingenuity and 
initiative are sought after and encouraged. Plants are located 
in communities with very desirable living conditions. The 
philosophy of the company: People are its most important 
asset. 

4. Dow is a young, rapidly expanding company. Talented 
young men grow with us. 

Think carefully about your future. And we invite you to 
think carefully about our company. 

THE DOW CHEMICAL COMPANY ~ MIDLAND, MICHIGAN 
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Frank Willard joined Westinghouse in 1954-
now designing punched card control systems 

At 28, Frank G. Willard, a 1953 BA and MSEE gradu
ate of Dartmouth College, is already one of very few 
experts in an entirely new area in electrical engineering. 
Now a development engineer in the Westinghouse Con
trol Division at Buffalo, N.Y., Frank is specializing in 
advanced industrial control systems. He helped to de
velop PRODAC* control, the first programmed digital 
automatic control system for heavy industry; he was 
responsible for the first industrial application of com
putor-type magnetic core information storage; and, 
through major creative work in logic circuits, he was a 
key man in the team which designed the first completely 
automatic blooming mill control system for the 
steel industry. 

Most important, Frank Willard is doing exactly what 
he wants to be doing. Upon completion of the Westing
house Student Training Course, he was assigned to the 
Control Division and, soon thereafter, was selected to 
attend the Westinghouse Advanced Design Course at 
the University of Pittsburgh. He has submitted 12 
patent disclosures; and he has 8 U. S. patents pending. 

Frank Willard is one of many talented young engi
neers who are finding rewarding careers with Westing
house. You can, too, if you've got ambition and you're 
a man of exceptional ability. Our broad product line and 
decentralized operations provide a diversity of challeng
ing opportunities for talented engineers. Guided missile 
controls, atomic power, automation, radar, semicon
ductors, and large power equipment are only a few of 
the fascinating career fields to be found at Westinghouse. 

Why not find out now about the opportunities for you 
at Westinghouse? Write to Mr. L. H. Noggle, Westing
house Educational Department, Ardmore & Brinton 
Roads, Pittsburgh 21, Pennsylvania. 
~Trademark 

YOU CAN BE SURE ••• IF UTS -
V\Testin house 

WATCH "WESTINGHOUSE LUCILLE BALL-DESI·ARNAZ SHOWS" 

CBS TV MONDAYS 
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Outstanding performers never go unnoticed 

I F YOU have real ability, the coach or team manager will 
recognize it because they are constantly on the lookout 

for potential star performers. 
And so it goes at Koppers. Let's say we hire you. We 

give you an assignment and a chance to show your stuff. 
We watch you. We evaluate your ability, your potential. 
But we don't judge you solely on one job. We move you 
around. 

You find the work stimulating, challenging, interesting. 
In time, you show us how versatile you are. 

And what happens? You move up. Up in prestige, up in 
responsibility, up in compensation. 

If you're young-so much the better. The seniority of 
others won't hold you back. If you have ability, we'll know 
it. And you'll know we know it! 

Are you an engineer? How would you like to do research 
in plastics, fine chemicals, jet engine sound control-or 
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perhaps work with vat dyes, antioxidants, electro-static 
precipitators, or-well you can almost name your subject. 
We're that diversified. 

Maybe your forte is ·administration, product develop
ment, marketing or sales. Whatever it is, you'll find it at 
Koppers. But first, you've got to let us know about you. 
Why not write to the Manager of Manpower Planning, 
Koppers Company, Inc., Pittsburgh 19, Pennsylvania. Or, 
see your College Placement Director and arrange an ap
pointment with a Koppers representative for the next re
cruiting visit. 
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Clearly there are such bridges. You started to cross one 
of them when you tackled a college education. By electing 
an engineering course, you took additional steps. It's the 
bridge that takes you from education to profession. 

Perhaps several companies on the "profession side" will 
beckon to you. Naturally, you'll try to choose the firmest and 
highest ground accessible to a beginner-ground that leads 
to more challenge, more responsibility and greater reward. 
Companies situated on the firmest and highest ground 
will be those whose products or services enjoy a lively and 
continuing demand. 

As a leader in a broad and exciting field, Sikorsky Aircraft 
is just such a company. And as an organization with its 
eye on the future, each year Sikorsky has openings for young 
men who show promise of being able to make outstanding 
contributions to the development of direct-lift aircraft. 

If you're almost across that education-to-career bridge, write 
for information about careers with the world's pioneer 
helicopter manufacturer. Please address Mr. Richard L. Auten, 
Personnel Department. 

I I 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 

STRATFORD, CONNECTICUT 
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... they realized that color is as simple as black-and-white. 

s THE LARGE hand of color photography stretched 
its fingers out, it touched more amateurs, seri
ous shutter-bugs, and professionals; and as it 

touched these enthusiasts, they each realized that 
color is as simple as black-and-white. 

The amateur learned that he can load his cam
era with color film and start shooting. It doesn't 
1natter whether he has a $10 box camera or a $40 

one, he can still shoot his family snapshots and 
then take the roll of film to the corner drugstore to 
be processed. 

The serious shutter-bug soon learned that he 
.can control the over-all color of his prints and the 
density of his film in much the same as he does 
with black-and-white. 

The professional photographer soon found that 
color film can be developed and printed very much 
like black-and-white. He learned that color film is 
very much like three consecutive black-and-white 
films, each one sensitive to a different color, and 
through the combination of the three the original 
subject can be obtained. 

What forms a visual image on a sheet of photo
graphic film? Although color film can be thought 
of as three modified black-and-white emulsions, it 
is, nevertheless, different. This means that if we 
ca:n understand the construction and processing pro
cedure of black-and-white film, then the transition 
to color should be much easier. 
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Black and White 

Let us first look at a sheet of black-and-white 
film (Figure 5) . 

The film receives its support and rigidity from 
the cellulose acetate base, while it receives its light 
sensitivity from the emulsion. The emulsion con
sists of a silver halide, such as silver bromide or 
silver chloride, suspended in a gelatin. When the 
emulsion is exposed to light, as it is in a camera, a 
latent image is formed in the emulsion (Figure 5-a). 
This image is not visible to the naked eye until it 
has been developed. 

BLACK GREY WHITE 

+--EMULSION 

+---BASE 

A 

B 

Figure 5. The structure of black-and-white film. 
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The developer consists of four main ingredients: 
activator, restrainer, preservative, and developing 
agent. The first three assist the developing agent to 
do its all important job as we shall see. The devel
oping agent must be in an alkaline solution to work; 
therefore, the activator provides this alkaline state. 
However, if there is nothing to control the action 
of the developing agent, the unexposed silver hal
ides will be affected and cause a fog. To control 
this, a restrainer is added. The other supplementary 
ingredient is the preservative. Since the alkaline 
solution is rapidly oxidized by air, and the devel
oper will be exhausted in a very short period, a 
preservative such as sodium sulfite is added. 

These three ingredients work together to help 
the developing agent reduce the silver halide crys
tals into pure metallic silver. The developing agent, 
however, will react only with the crystals which 
have been exposed to light. This means that only 
these crystals will produce pure silver, while the 
unexposed crystals will still be a silver halide. 

The other major step in this process occurs when 
the film is in the fixing solution. Here all unexposed 
silver halide crystals are removed from the emul
sion while the pure silver, which is insoluble in the 
fixer, remains. This gives a negative image which 
looks like Figure 5-b. 

Since a white object in the original subject 
reflects more light than a black object, more light 
rays will strike the film at the position which rep
resents this original subject. This greater amount 
of light penetrates deeper into the film emulsion so 
that more silver halides are exposed; therefore, after 
the film is developed, more silver is left in the neg
ative. Also, since metallic silver is opaque to light, 
the large amount of deposited silver on the right
hand side of the example provides a black image. 
From this explanation, you can see why this is 
called a negative, for the part of the picture that 
was white in the subject, is now black. 

The antihalation backing shown in Figure 5 is 
a thin color-coating which as applied to the back 
of the film base. Its color is the complement of the 
colors to which the particular film is sensitive. This 
means that any light that passes through the emul
sion will be absorbed by the backing and will not 
bounce back to expose the emulsion again. 

The Positive Approach 

If we look again at Figure 5-b, we can see two 
possible images- a negative and a positive. We 
have already visualized how the silver is thicker on 
the right side and forms a black image where the 
subject is white, thus giving a negative. 

Now if we use a little imagination, we look at 
the portion of the emulsion which is clear; that is, 
the portion in which the silver has been removed. 
Here we notice that the unexposed area is thickest 
where the subject is black, and that there is no 
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Figure 6. The structure of color film. 

unexposed area where the subject is white. If this 
portion of the emulsion could be colored with a 
black dye, and the silver removed from the exposed 
portion of the emulsion, there would be a thick, 
black area where the subject is black, and nothing 
where the subject is white. If this new film were 
viewed by light passing through it, you would see 
a black area ·on the left, and a clear or white area 
on the right, the same as the subject. This then 
would be a positive. 

Reversal Color 

This same approach can be applied to color films. 
These films can also be divided into positive or 
negative types. The positive, or reversal, type usu
ally contains the word "chrome" in the trade name, 
such as Kodachrome or Ektachrome. The negative 
type usually contains the word "color," such as 
Kodacolor. 

First we will look into the characteristics of the 
two different types of reversal film. Kodachrome 
consists of five gelatin layers mounted on a base. 
Three of these are color-sensitive emulsions, one is 
a yellow filter, and the other one is a clear separa-

...__ BLUE SENSITIVE 

+- GREEN SENSITIVE. 

-+---RED SENSITIVE 

400 500 600 700 
WAVE LENGTHS IN MILLI MICRONS 

Figure 7. Color film sensitivity in three layers. 
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tion layer (Figure 6) . The top layer is an emulsion 
which is sensitive only to blue light (Figure 7). The 
next layer is a yellow filter which disappears dur
ing processing. Following this are two emulsions 
separated by a clear separation layer. This separa
tion layer prevents the colors in the two layers 
from running together. The middle emulsion of the 
three emulsion layers is sensitive to blue and green 
light. The yellow filter removes its complementary 
color, blue, so that the effective color sensitivity of 
the middle layer is green. The same thoughts follow 
for the lower, red, layer which is sensitive to blue 
and red. Here again the yellow filter removes the 
blue light so that the bottom layer is effectively only 
sensitive to red. These are the three color layers, 
each sensitive to a primary color. 

During the· initial exposure of Kodachrome, the 
three layers are exposed. These layers are then 
developed simultaneously in a black-and-white de
veloper (Figure 8-a). The next step then, is to form 
a positive as we did in the section, "The Positive 
Approach.'' 

To do this, the entire film is re-exposed to light. 
The areas which were originally exposed in the 
camera, were developed in the first developer and 
the silver is inert. However, in the unexposed areas, 
the silver halide was not changed by the first devel
oper, so that it is affected by the second or re-expo
sure. This exposure is made in a series of three, the 
first being a pure red light. This red light exposes 
the bottom layer from the back of the film. The 
film is then placed in the first color-developer where 
the developing agent reduces the silver halides to 
metallic silver. Remember, in the back of your 
mind, that this silver reduction takes place only in 
the bottom layer which was the only one exposed 
by the red light. 

During these developing processes, the develop
ing agent gives off by-products which react with 
another substance in the color developer, the dye 
coupler. The coupler in itself is a colorless com
pound, but when it reacts with the by-products it 
forms a cyan dye (Figure 8-b). You can see that 
the bottom layer now contains cyan dye and pure 
silver in the originally unexposed portion of the 
layer, and pure silver alone in the exposed area. 

The next set of steps is mostly repetition of the 
last set; that is, the sheet of Kodachrome film is 
re-exposed again, only this time it is re-exposed to 
blue light from the front of the film. This blue light 
exposes only the top layer, for the yellow filter 
between the top two layers prevents the light from 
hitting the bottom two layers. The film is then 
placed in the second color-developer where the by
products combine with the couplers and this time 
form a yellow dye. This yellow dye adheres to the 
area of the originally unexposed silver and forms 
the color in the top layer of the emulsion (Figure 
8-c). The yellow developer, however, does not do a 
thorough job of developing the silver in the top 
layer. For that reason, in the next step, a black
and-white auxiliary developer reduces any silver 
halide that is left in the top or bottom layer. The 
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same re-exposure process is again repeated for the 
magenta dye, or the green layer. The only difference 
is that the re-exposure is made with white light 
rather than green. 

As you recall in our discussion on black-and
white positives, we said that the final productive 
step was removing the black silver by fixing the 
film. This is done in one step with black-and-white 
film, but it is two separate steps in color work. 
First the film is bleached to simultaneously change 
all the pure silver to silver salts in the three emul
sion layers. This bleach does not change, or remove, 
any of the dyes, but it does remove the yellow filter 
layer. The fixer then removes all the silver salts 
from the film. The final transparency looks like 
Figure 9 with each of the complementary colors in 
their own separate layers. These complementary 
colors act as filters to filter the white light spectrum 
and to give a visual picture by subtractive color 
the same as they did in Figure 4. 

Colors With One Color Developer 

The other type of reversal color film is slightly 
easier to process because only one color developer 
is required for the three colors. In Kodachrome, 
the color couplers that control the colors in the three 

(Continued on page 44) 

A 

B 

Figure 8. Steps in processing color reversal film. 
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ERE THEY come, across the river and under the 
Church Street bridge. Pumping hard on their 
handcars the seniors finally win out by twenty 

yards, although the sophomores claim the tracks 
were soaped. The year is 1922 and one of the f1rst 
chariot races has just been run. A quick reference to 
our handy campus map will tell you just why a hand
car race could be run on the University of Minne
sota campus. 

Throughout the years the "Technolog" has often 
looked back to tell its readers what the past E-Day 
celebrations were like. To go back to the very begin
ning here at Minnesota, we quote from the old 
"Logs." 

Professor George Priester brought the idea for 
E-Day from Iowa where he participated in similar 
celebrations as an undergraduate. Mr. Priester came 
to the university as an instructor in 1910 and sold 
the E-Day idea to his freshman class. These must 
have been some stick-in-the-muds though, as the idea 
was not carried out until that class became seniors 
in 1914. Mr. Priester took the part of Saint Pat in 
that first of all E-Days at Minnesota.-

The original E-Day rivalry was between the 
miners and the engineers. In some of the old "Logs" 
this is referred to as the bloody past. Anticipating 
trouble in 1915, the engineers hid the Blarney stone 
in a shed back of Professor Frank Row leys home. 
This fine gentleman, not knowing the man, I presume 
"fine gentleman" will do, had his home on the loca
tion of the present library. The miners heard about 
the stone and an epochal struggle ensued. One of the 
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few guarding the stone dashed over to the main engi
neering library, same one as today, and gave the 
alarm. A spectacular exodus from every available 
window and door followed. In his efforts to pacify 
the combatants, Mr. Rowley unwittingly became em
broiled in the maelstrom. In 1916 the miners threw, 
or rolled, the Blarney stone into the Father of Wa
ters. Brave engineers recovered it according to an 
old account of the event. Another time, the miners 
stopped traffic on Hennepin Avenue, and they 
dropped the stone down a manhole. 

The evolution of the Saint Patrick tradition to its 
present form took place in 1924 when Archie Row
land McCrady, of the senior Civil Engineering class, 
was Saint Patrick. Before that year the honor went 
to graduate students or faculty members. Professor 
Priester was Saint Pat five times. 

Also in the early years a group composed entirely 
of engineering students, called the Arabs, put on a 
play. As far as I can tell most of the early plays were 
at least titled in an Arabian manner. One of these 
was titled "Riquiqui." Maybe someone else can set 
me straight as to the meaning of the title. If the Irish 
motif was lost in the title its presence could be felt 
in the actors. Pat O'Mora played the lead. 

In later years these plays took on the familiar 
format of the latter E-Day revues. In 1927 the appar
ent all-time high was hit. The reason 1927 turned out 
to be such a vintage year is due to the fact that the 
group had a year's rest in 1926, or to be exact, they 
were banned. The 1927 production dropped the old 
type of title and used the name "Broadcast." The 
"Log" of that year claims that the racy dialogue be-
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• OLD SUILOINGS 

This is just the handy map you need to keep track of how and where things happened on past E-Days. 

tween Saint Peter and Seven Corner Sadie kept the 
·whole campus talking for weeks. Sadie, offstage 
known to his friends as George Burch, made a smash 
hit the next year in the electron and proton dance. 
Which part she had is unknown. 

One event of yore that has now gone by the way 
was a GreenTea. The afternoon of E-Day was spent 
drinking green tea in the EE labs or some other 
handy place. The event died of its own success. So 
many people came to drink tea and enjoy the sterling 
company of the engineers that there was just not 
enough cups or places to drink the tea. 

One part of the celebration that has not changed 
a great deal is the parade. A description of the 1922 
parade: 

"All waited in tense expectation for the parade 
to come. The thrilling battle of the toddle top artists 
and the police served as an appetizer for the won
ders to come. Everyone crowded up· to line of march, 
presumably for warmth." The floats were indeed 
something to behold. "Electricals boasted that, 'We 
Make the Grade,' with a road grader, and presented 
exhibits, much enlarged, of electrical apparatus. 
Architects put in a plea for a new stadium. One of 
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the great problems of the university was well rep
resented by a civil section, who had a truck arranged 
to show a typical university rooming house, empha
sizing the need of Minnesota for adequate dormi
tories. The house was about to fall to pieces, and was 
so crowded that the inmates did their washing out on 
the porch roof, hanging their clothes to dry on a line 

, attached to the gable." (Now that the university has 
. started building the darn things they just can't seem 
to quit.) 

Throughout the years the "Brawl" has remained 
the crowning event of the celebration. At first it was 
usually held in the armory, in later years at the 
union, and finally off campus as is now the case. One 
of the very earliest Saint Patrick's Day Balls fea
tured dancing to the wireless for part of the evening. 
The description goes on to mention the future possi
bilities of this radio affair. 

No matter what else may be the same or different 
about past and present E-Days, the fact that the en
gineering buildings are thrown open to the public 
inspection has always been a prime feature. All 
E-Days have emphasized the importance of telling 
the public what is going on in engineering. 
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Edited by W. C. SUMMERS 

HE TRADITIONAL use of drawings for two-dimen
sional representation of a plant and its equipment 
cmnponents makes difficult the planning, design, 

and construction phases of a complex process instal
lation. To make three-dimensional visualization effi
cient and practical, certain companies make exten
sive use of accurate scale models in lieu of large 
numbers of piping, equipment layout, and structural 
drawings. Savings are realized not only in drafting 
effort, but also by simplification of the planning 
phase of design. 

Proctor and Gamble uses model~ to determine 
design conflicts in the field (as a substitute for blue
prints) and for showing many details which other
wise would take hours to explain. The advantages 
of this extensive application of models are many. The 
time-consuming job of poring over numerous blue
prints by executives is eliminated. By looking at a 
model of the new installation, the conflicts and rela
tive advantages of different equipment locations, for 
example, are readily apparent. One can see that 
three-dimensional representation is necessary in a 
piping layout involving piping not in the plan paral
lel to the paper if this complicated system is to be 
understood as quickly as possible. Then too, the job 
of the draftsman is simplified. No longer is he re
quired to make extensive revisions and waste valua
ble time in finding the mistakes on the blueprint. 
The problems are encountered in the model. One 
point should be emphasized, however. This new use 
of models does not eliminate all drafting work. Ma
chine-design blueprints and certain blueprints for 
standard assemblies are still made. Much utilization 
is also made of photo-drawing, another new tech
nique which can only be mentioned in this article. 
By use of photo-drawing and models, P & G is so~v
ing the problem of communication between the de
signer and the manager, and between the designer 
and the contractor. 
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The steps in producing an accurate plant model 
are: 

1. Make a plot plan model. 

2. Make a preliminary equipment arrangement 
model, with block representation of the various 
parts. 

3. Make a construction and production model which 
is exact in all required details. 

The plot plan model is made from blocks of wood, 
pieces of paper or cardboard, and adhesive tape to 
some handy fractional-inch-per-foot scale. All rea
sonable schemes are studied for relative materials, 
handling costs and layout advantages, if possible, 
before any models are made. 

The preliminary equipment model is usually built 
to the larger scale of 3Js or % inch to the foot. The 
purpose of this model is to arrive at the most eco
nomical and best operating equipment locations. The 
model equipment is still in block form, and other 
dimensions are only roughly to scale. 

Often several models designed for different plant 
locations are used by the management to decide 
which is the best venture. These models may incor
porate plastic foam equipment models since this ma
terial is easily cut or sanded to accurate and repre
sentative shapes. 

The production engineering model is the final 
design step in plant layout using models. This is the 
three-dimensional blueprint for construction. It must 
show in suffiicient detail (usually to one-inch accu
racy) the relative locations of all equipment items 
and the connecting piping, duct work and conduit. 
Having completed a flow diagram in final form which 
furnished accurate figures on the required capacities 
of various units, structural and machine design 
drawings are prepared. Using a scale of % inch to 
one foot, the first step, that of construction of the 
basic model, is completed. A large board is used for 
the base. From plexiglass, and other clear plastic 
shapes, the floor and wall supports of the structure, 
including all joists and other obstructions, are fabri
cated. Each floor may be done as a separate unit, and 
finally assembled before beginning piping layout. 
Before piping installation is begun, the basic model 
is carefully checked, with management usually re
viewing the model again. 

There are two techniques in use to show the pip
ing on the production model. The ljl6 inch or "fine 
wire" (piping represented by wire) model is better 
suited for photographic purposes. However, use of 
the true scale piping model gives a more realistic 
idea of the pipe setup. Most piping on models is now 
being done in true scale for this reason. Piping is 
usually plastic tubing that is fitted together like 
tinker toys. Chutes and duct work are then installed 
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using special scaled-down plastic shapes which are 
exact counterparts of the larger items. All piping, 
chutes, ducts, and conduit is color coded to show the 
type of use and necessary construction specifiica
tions. 

The following items are normally included on a 
finished model: 

1. All piping, regardless of size. 

2. All valves, traps, and other piping accessories. 

3. All safety equipment. 

4. All instruments and major instrumentation hook-
ups. 

5. All chutes and ducts. 

6. All electrical conduit. 

7. All lights and lighting circuits. 

8. Valve chain wheels and all other miscellaneous 
but significant controls. 

The final step is to label all of the pipes and pieces 
of equipment for material specifications. This is 
preferably done directly on the part but the infor
mation may be included in a table which refers to 
numbered parts. 

While the scale model will not replace all blue
prints in the design of a plant, they nevertheless can 
replace the tedious and costly assembly drawings. 
This saving results in more planning time; it results 
in a better plant design ... cheaper to operate and 
maintain; it results in better jobs for draftsmen and 
engineers involved in plant layout. In a competitive 
industry, it also enables a company to place a new 
product on the market as quickly as possible. 
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R. F. CHRISTENSEN 

Mr. Christensen graduated from St. 
Mary's College in 1936 with a BS de
gree, and from the University in 1937 
with a Master's degree. During the next 
:five years he taught physics and mathe
matics at St. Thomas Military Aca
demy. Mr. Christensen's career with 
Minnesota Mining and Manufacturing 
has included applied research, and per
.sonnel and administrative work con
nected with the technical personnel 
at 3M. 

Having ten children, naturally his in
terests center around them and their 
activities. For instance, he was presi
dent of the Cretin Dads' Club, and on 
the Board of Directors of the C.Y.C. 
Summer Camp. He organized an annual 
parochial grade school swimming meet, 
and he was on the organizational com
mittee of the Catholic Athletic Assn. 
in St. Paul. 

''Two men looked out from prison bars 
One saw mud and the otheT saw staTs" 

R. BENSON, Young Engineers Committee Chair
man, asked me to write an article dealing with 
the importance to the young engineer of con

tinuing his education after graduation. At that time 
he indicated that "experts" were being solicited to 
turn out short write-ups on four other subjects 
dealing with the "First 5 Years of Professional De
velopment." 

First I beamed with pride from the honor and 
recognition which he thus bestowed on me. 

Then I started to think about the fact that it was 
twenty-three years ago this spring that I completed 
work for a degree at St. Mary's College and a year 
later another at the University of Minnesota. At 
that time I truly was an expert on almost anything 

·from world affairs to the opposite sex. 
Since that time, however, I have been a teacher 

for five years; I have been in research work in a 
relatively large industrial laboratory for nine years; 
and in research and development administrative 
work and technical personnel work for eight years. 
Also during these twenty-three years my good wife 
and the Lord have presented me with ten children. 
The oldest is in college and the youngest in kinder
garten. I therefore now write to you feeling quite 
like an expert on absolutely nothing. 

Seriously, I have the pleasant task of compli
menting the young engineers that I come in contact 
with today. They are very eager for courses in 
self-improvement of all kinds. In our company in 
the last four years, for example, our Technical 
Forum has sponsored eighteen courses. These courses 
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included subjects like Advanced Organic Chemistry, 
Are you Listening?, and Scientific Russian. The 
courses were put on at the end of the day. The time 
included one-half company and one-half employee. 
Each person paid ten dollars toward the cost. Every 
course, except one, was faT over-subscribed and 
several courses had to be repeated several times. 
The enthusiasm of the engineer and the scientist 
for this type of thing has spread to the office per
sonnel. When the technically-trained person of 
recent years attended his "commencement" exer
cises, he apparently took seriously the connotation 
of the words regarding his personal development 
and education. So much for a "pat on the back" for 
the individuals. 

Most companies today are to be complimented, 
too, on the enlightened policies concerning tuition 
refund, and the many other ways in which most of 
them make it possible for the young person to attend 
courses, seminars, conferences, and training pro
grams of various types. All this has progressed 
perhaps even to the point where a word of caution 
is in order. The individual and the company should 
make certain that such efforts are pertinent to the 
individual's professional needs (in terms of his own 
desires and talents) and to the company's overall 
objectives. These two can usually be brought into 
focus without the individual becoming an "organi
zation man," contrary to some opinions notwith
standing. 

To cite some pertinent statistics indicating na
tional trends, I would like to quote the following 
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from January 23, 1959, weekly summary put out by 
the Nation Industrial Conference Board: 

"In 1950, only 50% of the 38 million persons in 
the United States fifteen years of age or older were 
high school graduates. By 1980, the number of high 
school graduates in the United States may total 95 
million, or 55% of the population fifteen years and 
over. Future estimates also show that by 1980 col
lege graduates will number nearly 15 million com
pared with only 6 million in 1950. "About one out 
of every four men over the age of twenty-five will 
have had some college training by 1980 compared 
with the one in seven who received this type of 
education in 1950. Increased education at the high
est level is also in store for the fairer sex. One out 
of six women over the age of twenty-five will have 
entered college Classrooms by 1980 compared with 
only one in eight in 1950." 

So you see, we are headed for a society in the 
future in which the best possible education and 
training is and will be more of a must than ever! 

Now for a word in closing on the part of "his 
personal education" to which the "young engineer" 
should give a great deal of thought-his own per
sonality and character. "In a recent analysis of over 
4,000 cases, it was found that 62% of the employees 
discharged were unsatisfactory because of social 
unadaptibility, only 38% for technical incompe
tence." This quotation was taken from an article by 
W. J. King, Professor, Department of Engineering, 
University of California, Los Angeles, California. 

(Continued on page 32) 
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From Coal to U 238 

AVE you ever wondered how large ships are driven 
across the sea? The popular answer to this q ues
tion is that there are engines and fuel aboard the 

ship and that somehow everything just seems to 
work out right. This answer is correct, but not in the 
least indicative of the genius contained in a marine 
engine plant. 

The operational events are simple: The ship is 
moved through the water by propellors, the propel
lors are driven by turbines, and the turbines are 
driven with steam. The ship's steam is produced in 
steam generators which are located in the bottom of 
the ship. 

The purpose of any steam generator is to convert 
water to high pressure and temperature steam for 
driving engines or supplying heat to a remote place. 
Although marine steam generators are designed pri
marily for ship propulsion, they must also provide 
the steam used for various auxiliary purposes be
cause they are the only power source aboard. 

Marine steam generators must be light in weight 
and small in size to free as much cargo space as pos
sible. They must be efficient to be economical and 
again to save cargo space. Water conservation is of 
prilnary importance and leaks are both serious and 
dangerous. 

Marine steam generators, moreover, operate un
der conditions which impose operational problems 
not encountered in "static" plants. For example, 
water in the drums sloshes back and forth with the 
roll and pitch of the ship. Again, a ship must be able 
to "get up steam" in a hurry to accelerate. Perhaps 
most limiting, steam generators for naval use have 
to operate for long periods without repairs and must 
be so designed that ordinary servicing can be per
formed with usual shipboard equipment. 

To all of these problems is added one more not 
found in any land installation. On a ship the whole 
engineering plant must be habitable. Since no ship 
is large enough for one to get very far away from 
the boiler rooms, these spaces must be comfortable, 
quiet, and safe. 
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Ship design, of course, prohibits building a ship 
around its boiler room, power plant design must 
compromise with other construction details. In only 
one detail is no compromise possible: the steam gen
erator must match the turbine and auxiliary equip
ment requirements. 

By far the most common type of marine steam 
generator is that described as water-tube, natural 
circulation. This means that water is evaporated in 
tubes and that the circulation of the steam and water 
in those tubes depends solely upon density differen-
tials. 

A steam generator is composed of these distinct 
components: steam and water drums, generating 
tubes, downcomers, a furnace, and casings. The gen
erating tubes are assembled into groups called banks 
which combine to form the various heat exchange 
elements: the economizer, generator and super
heater. 

The Steam and Water Drums 

The steam drum and the water drum are similar 
in construction except that the water drum, which is 
below the steam drum, is smaller in diameter. Both 
are long, horizontal, cylindrical pressure vessels 
made from heavy steel billets or fusion welded from 
rolled steel plates. Each is drilled radially to accept 
the ends of the generating tubes. When operating, 
the water level is at the steam drum and water is 
free to flow between the drums. 

The drums are primarily manifolds and impurity 
traps. Heavy materials fall to the water drum and 
froth is captured in the steam drum. 

In some designs the water drum is replaced by 
a number of steel boxes called sectional headers. 
Each header holds one row or one group of generat
ing tubes and butts against the next header in a 
serpentine joint. They are very easy to repair or 
replace, even when the furnace is hot. 

The steam drum contains many special devices, 
such as the cyclone steam separators, swash plates, 
a level sensing device, and an internal feed water 
pipe. 
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The Generating Tubes 

The generating tubes are seamless, special alloy 
steel tubes from one to four inches in diameter. They 
may be straight or slightly bent, sharp corners and 
constrictions are avoided. 

The ends of the tubes are rolled or welded into 
the radial holes in the steam and water drums. The 
tubes may be completely exposed or partially cov
ered with ceramic material. Sometimes studs are 
welded to the tubes to increase their heat absorb
ing qualities. 

The tubes must be small enough to present a large 
surface area and withstand the internal pressure 
without wall thicknesses which inhibit heat transfer. 

The economizer is a bank of finned or studded 
tubes located in the stack slightly above the water 
drum. Water enters the boiler at the economizer, 
flows through it to the steam drum and is warmed 
close to the boiling point. 

The generating tube banks proper surround the 
hottest part of the fire, and may be arranged in many 
combinations. Often studded tubes are cemented 
into the furnace wall surfaces or formed into gas 
baffles to protect other tube banks. 

The actual boiling takes place in the generating 
tubes and there is a danger that water-borne impuri
ties will deposit on the inside tube walls where 
evaporation occurs. Such deposits, called scale, tend 
to cut off the normal water circulation and reduce 
heat transfer; the tendency to form scale determines 
the minimum usable tube size. 

The cyclone steam separators remove most of the 
entrapped water in the steam before it flows out of 
the steam drum. 

The superheater is simply another bank of tubes 
in which the steam becomes a very hot dry gas. 

The Downc::omer 

The downcomer is a large tube which conducts 
water from the steam drum to the water drum or 
header outside of the furnace casing. The downcomer 
is insulated from the fire so that no steam is formed 
in it. 

During periods of rapid steaming the flow in the 
generating tube is very strongly toward the steam 
drums and water must be supplied from beneath. 
The downcomer assures a supply of water to the 
water drum for this purpose. 

Parts of the casing support the weight of the 
economizer and steam drum. EYpansion joints must 
be provided throughout because of temperature 
changes in the casing during operation. 

The casing must be capable of disassembly for 
access to the furnace, all joints must be air-tight, and 
the total casing must withstand an internal induc
tion air pressure of 10 to 20 inches of water. 

Double casings reduce fireroom radiation and act 
as a buffer in case of internal leaks or explosions. 
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The Casings 

The casing is a steel shell which encloses the pre
viously mentioned component. It insures an air seal 
around the furnace and conducts the flue gases to 
the stack. Marine casings are usually double, induc
tion air is circulated and preheated between the two 
layers. The casing is lined with several layers of 
insulation and fire brick, none of which contributes 
to its structural strength. 

The fumace 

The furnace is a space in which combustion takes 
place. It is a brick-lined area in which the burners 
and the air orifices are located. The furnace is a 
part of the casing structure and is usually located at 
the bottom of the steam genera tor. 

Burners are normally combined with the air ori
fices and, for marine purposes, are designed to me
chanically atomize the fuel oil. The burner tips must 
be cleaned or changed frequently and thus the 
whole unit is quickly removable. Heated fuel oil is 
supplied to the burner at about 25 psi pressure and 
is never throttled; speed is determined by the num
ber of burners used . 

Air orifices surround the burner and may be regu
lated externally. 

The furnace has to be relined with bricks occa
sionally but ordinarily requires no attention. 

The furnace, and all of the tubes, have to be 
"blown" periodically. This means that high pressure 
steam is blown against the walls and tubes to remove 
any carbon deposits that may have accumulated. 
Such deposits present a fire hazard and reduce heat 
transfer. 

The Cycles 
I: AIR 
Air is drawn in deck ventilators by large propel

lor fans, compressed to a pressure of 10 to 20 inches 
of water, and bled into the space between the two 
furnace casings. There it is preheated before it passes 
through one of the air orifices into the furnace. 

Atomized fuel oil mixes with air and the two 
burn and pass upwards over the generating tubes, 
superheater, economizer, and out the stack in that 
order. 

II: WATER 
The pressurized condensate enters the econo

mizer and is heated to near the boiling temperature 
before it enters the steam drum. It then flows down 
the downcomer to the water drum and up the gen
erating tube, where it is evaporated, before re-enter
ing the steam drum. Dry steam flows next to the 
superheater and then to the ship's turbines. 

Marine steam generators are an excellent ex
ample of mechanical engineering design compro
mises, and the principles of chemically-fired boilers 
apply immediately to many other devices including 
nuclear power plants. Soon people may say that 
ships are driven by atomic power, but in truth, steam 
generators will probably still be part of the answer. 
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I L 
from onald . Dou las, 

President, Douglas Aircraft Co., Inc. 

Here at Douglas we're involved in a greatly 
accelerated missile and space program. This 
requires one of the most intensive engineering 
and research efforts in our history. 

The problems are great ones as we move into 
the new dimension of unmanned and manned 
space vehicles. They require specialists in almost 
every engineering field. But their solution will 

result in great benefits not only to our own nation 
but to all mankind. 

If you're interested in tackling these problems 
with us ... in giving your best in an all-out drive 
to solve them ... we're interested in you! 

Please write to Mr. C. C. La Vene 
Douglas Aircraft Company, Box 6102-K 

Santa Monica, California 
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Investigation in detecting cavitation, 
or forming of vapor bubbles in 
liquid flow, led AiResearch engineers 
to the discovery of an important new 
phenomenon ... that flow of bubbles 
in liquids generates a magnetic field. 
This discovery, among other things, 
helps solve critical flow problems in 
missile and industrial fields. The 
AiResearch cavitation detector pic
tured picks up these tell-tale signals 
as the liquid passes through the grid, 
pinpointing the cause of trouble. 

Many such pioneering develop-

ments are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; computers and flight instru
ments; missile auxiliary power 
units; gas turbine engines, turbine 
and air motors; cryogenic and nu
clear systems; pneumatic valves; 
industrial turbochargers; air condi
tioning and pressurization; and heat 
transfer, including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

e Intensified. engineering is 
conducted. by small groups where 
individual effort and. accomplish
ment is quickly recognized. pro
viding opportunity for rapid. 
growth and. advancement. 

e An eight-month orientation 
program is offered. prior to per
manent assignment to help you 
aid. us in determining your place
ment from a variety of analytical 
or development projects. 

e Advanced. education is available 
through company financial assist
ance at nearby universities. 

THE CORPORATION e,For full information write to Mr. G. D. Bradley 

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

DIVISIONS: A/RESEARCH MANUFACTURING, LOS ANGELES * A/RESEARCH MANUFACTURING, PHOENIX e AIRSUPPLY 

A/RESEARCH INDUSTRIAL e AERO ENGINEERING e AIR CRUISERS e A/RESEARCH AVIATION SERVICE 
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Here's ho PPG research put ore FUN in boating 
Take your pick-water skiing, skin diving, or just 
skimming along the surface. Afloat, boats mean fun. 
But there's a big difference ashore. Some boats de
mand wearisome hours of work-caulking, repaint
ing, replanking. And here's where PPG•research 
comes in. Thanks to hulls made from PPG Selec
tron® and Fiber Glass, boat owners never have to 
worry about upkeep and costly repairs. PPG Fiber 
Glass hulls can't peel, can't rot or corrode. And what 
a beating their one-piece construction can take! 
There are no seams. No nails. No screws. No rivets 
to rust or loosen. There's new styling freedom, too. 
Boats of PPG Fiber Glass can take any shape, yet 
they're strong, light and durable. 

Fiber Glass and Selectron polyester resins are just 
two of a long roster of products developed from the 

many facets of PPG's research. Every day, the 
scientists and engineers at PPG work toward de
veloping new products and new applications for 
established products to benefit our living in count
less ways. Right now, long range research is being 
directed toward finding new uses for Selectron res
ins and Fiber Glass, toward screening and improv
ing original ideas and molding them into practical 
applications. The possibilities are endless. 

PPG's versatile products offer exciting career 
possibilities. So, if you want a career with challeng
ing opportunities and a real and rewarding future, 
find out about your place at Pittsburgh Plate 
Glass Company. Write to: Manager of College Re
lations, Pittsburgh Plate Glass Company, One 
Gateway Center, Pittsburgh 22, Pennsylvania. 

PAINTS • GLASS " CHEMICALS • BRUSHES • PLASTICS " FIBER GLASS 

and its wholly-owned subsidiary COLUMBIA-SOUTHERN CHEMICAL CORPORATION 
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11Minnesota Ranks Tops In Practical Engineering11 

IN AN EFFORT to keep the engineering student in
formed as to the opinions of professional engi
neers concerning the curriculum of today's engi

neering schools, the quality of graduating engineers, 
and the problems facing these students upon gradu
ation, the TECHNOLOG interviewed practicing pro
fessional engineer Donald 0. Benson, director of 
Research and Development for Toro Manufacturing 
Company. 

Mr. Benson graduated in Aeronautical Engineer
ing from the University of Minnesota in 1938. He 
was associated with Northwest Airlines for 14 years 
and was manager of engineering when he left to 
accept his present position for Toro Mfg. 

In discussing the University of Minnesota's cur
riculum and the relative merits of the 5 year as 
opposed to the 4 year course of study, it was Mr. 
Benson's opinion that at least a 5 year course was 
essential and that perhaps it should be extended to 
six. His criticisms, however, were not primarily 
with the technical courses offered, but with the 
non-technical requirements in the humanities and 
related fields and particularly in the field of Eng
lish. His experience was that a considerable number 
,of engineers are woefully lacking in their know ledge 
·of English grammar. He remarked that although 
the engineering students technical courses had kept 
pace with the times, his instruction in the art of 
.communication had progressed little since "the time 
·of Christ." One criticism Mr. Benson did have of 
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the technical aspect of the curriculum was its 
tendency to be too "cut and dried" in that it did 
not allow the student enough opportunity to think 
for himself. He believed that the student should be 
exposed to some courses where he would be per
mitted to experiment with his own ideas, and that 
even if the student wandered off the beam he would 
still benefit from the experience. His idea is similar 
to the story they tell of Thomas Edison who per
formed numerous unsuccessful experiments to find 
a particular solvent. When an employee remarked 
that they had run 500 experiments and had accom
plished nothing Edison replied, "What do you mean 
we have accomplished nothing. We know 500 things 
that won't work." 

In further discussing the Institute of Technol
ogy's curriculum, Mr. Benson was very much in 
favor of the required laboratory courses and pointed 
out that they represent one of the few opportuni
ties available to the student to acquaint himself 
with a more practical side of engineering. He agreed, 
however, that when these labs were excessively 
time consuming they became less of an instrument 
of instruction and more of a detriment to the 
student. 

When asked his opinion concerning the remarks, 
that much of the engineering students technical 
education goes unused after graduation, Mr. Benson 
replied that he believes that they are more true 
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· today than they were when he graduated. He attrib
uted this to the fact that the engineer of today is 
forced to be more of a specialist, especially in the 
large corporations. In elaborating on this subject, 
he went on to say that although he realizes that, 
due to the complexity of today's engineering proj
ects, it is almost impossible for one man to cover 
all facets of a particular problem. He feels that this 
situation is limiting the young engineer's capabili
ties and destroying his inventiveness. He remarked 
that this tendency on the part of large corporations 
to create a sort of "specialized robot" was causing 
a great deal of dissatisfaction, not only among 
young engineers just starting out, but also among 
engineers in relatively high positions. He pointed 
out that in periodic surveys conducted to determine 
why engineers had sought employment with new 
companies, by far the most frequent answer was-
to seek more interesting and challenging work
and that salary had ranked only about fifth in 
importance. In reference to this, Mr. Benson pointed 
out a nu1nber of small companies that had been 
formed by engineers who had left larger corpora
tions. As an example, he mentioned Control Data 
Corporation which was formed by men who had 
left Remington Rand. He went on to say that he 
believed the graduating engineer should seek em
ployment with a relatively small company, where 

he would not only be more on his own but where 
he would be able, and sometimes required, to handle 
projects not in his specific field. It was Mr. Benson's 
belief that the experience a young engineer obtains 
with the smaller companies gives him a much 
broader engineering outlook, and if after a few 
years, the man wished to seek employment with a 
larger corporation he would, in most cases, be able 
to obtain a much better position than he would if 
he had joined the same company immediately upon 
graduation. 

When asked if he thought the world's political 
situation tended to make engineering schools place 
more emphasis on quantity rather than quality, Mr. 
Benson replied that he did not believe so. He men
tioned that Toro Mfg. Co. was a member of the 
Work-Study program and that under this program 
they had employed ten students, all of whom were 
more than satisfactory. When asked how he would 
rank Minnesota's Institute of Technology against 
other engineering schools in this country, Mr. Ben
son said that from his own experience and from 
the understanding he obtained when talking with 
other men in industry, it was his opinion that if a 
company wanted, as he put it, a "longhair" engi
neer then perhaps M.I.T. and Cal. Tech. ranked 
above Minnesota, but that for a good practical 
engineer Minnesota was tops. 

o students ho ant to be 
E F L high ay engineers 

There's a real need for qualified men in America's 
100 billion dollar highway program. It's a big job. 
For example, for the new Interstate Highway Sys

tem alone, 35,000 miles are still to be built. 

Choice assignments await engineers at every level. 
They will go to the men who prepare for them. 

As part of that preparation, you must have basic 
material on Asphalt Technology. For if you don't 
know Asphalt, you don't know your highways. 
Asphalt is the modern paving for today's and 
tomorrow's roads. Asphalt surfaces more than 
4/ 5ths of all roads and streets in the country. 

We have put together a special student portfolio 
to meet that need for information on Asphalt. It 
covers the Asphalt story, origin, uses, how it is 
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specified for paving ... and much more. It is a 
worthwhile, permanent addition to your profes~ 

sional library. 

It's yours, free. Send for it today. Prepare now for 
your future success. 

•••••• eooeeeeeooeeeeeeoooeaoeoeoeooeoeoe 

• THE ASPHALT INSTITUTE 
• Asphalt Institute Building, College Park, Maryland 

o Gentlemen: 

• Please send me your free student portfolio on Asphalt 

• Technology. 

NAME ____________ CLASS ___ _ 

ADDRESS ________________ _ 

° CITV _________ ---"----STAT.__ __ 

o SCHOOL ________________ _ 
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COLLINS SYSTEMS ARE NOW IN PRODUCTION FOR (LEFT TO RIGHT) THE NAVY'S MCDONNELL F4H-1 AND CHANCE VOUGHT' 
F8U-3 FIGHTERS AND NORTH AMERICAN A3J-l ATTACK BOMBER, AND THE AIR FORCE'S REPUBLIC F-105 FIGHTER-BOMBER. 

why America's 
newest jets 

ENGINEERS- At Collins you receive professional 
recognition, unlimited opportunity, the most com
pletely equipped research and development facilities, 
the opportunity to work on the most challenging, 

L. R. Nuss F. W. Salyer 

These supersonic aircraft require ultra
dependable electronics systems, highly special
ized for communication, navigation and radar 
identification. Such systems must be 
integrated, adaptable to the varying airframe 
requirements of today's newest jets. 

Collins integrated electronics systems achieve 
building-block flexibility through modular 
design of all basic units. Designed into each 
aircraft, a space-saving custom Collins system 
retains the economy of standardized 
production and simplified maintenance. 

These specialized electronics packages are an 
important part of Collins' contribution toward 
greater defense per dollar. 

developments in electronics. Your placement office 
will tell you when a representative will be on campus. 
Or write for illustrated brochure "Career with Collins," 
to one of the addresses below. 

J. D. Mitchell 
Collins Radio Company Collins Radio Company Collins Radio Company 

Cedar Rapids, Iowa 2700 W. Olive Ave., Burbank, California 1930 Hi-Line Drive, Dallas, Texas 

COLLINS RADIO COMPANY e CEDAR RAPIDS CJ DALLAS 1111 BURBANK 
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veryone reotls it! 

STU E TS I STRUCT RS 

and 

T ER I LS 

ORDER YOURS NOW 
Gopher Business Office-Room 13 Murphy Hall 
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TOM MADISON graduates this spring with a de
gree in AE. Tom has been an active member of lAS, 
and is vice chairman of this organization at the pres
ent time. Also, he is ~ecretary of Plumb Bob and a 
member of the Tech Commission. In addition Tom 
served as director of Tiger Athletic Club Intramural 
Athletics in his fourth and fifth years and has been 
active in E-Day activities. 

NO,RMAN W. PAURUS from Wadena, will receive 
his degree in EE this spring. During his five years at 
the University, Norm has been active in I.T. organi
zations. This year he was president of SAM, vice chair
man of AlEE, a member of the Tech Commission, and 
next year he will be chairman of AlEE. Norm also is 
a member of Eta Kappa Nu, EE honorary society. 
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TERRY MORAVEC from Taylors falls, will receive 
his degree in ME this spring. Terry has been an active 
member of ASME, serving as president this year. In 
addition, he is a member of the Technolog Staff, 
Plumb Bob, and is the ME representative to the Tech 
Commission. Terry also worked on the presentation 
of GM's firebird. 
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JIM FARICY, a native St. Paulite will receive a 
combined EE and Bus Ad degree in June. During his 
five years in the Institute, Jim has been active in many 
organizations. He has served as button and hats 
chairman, and tournaments chairman of E-Day and 
was a freshman counsellor in 57. During his fourth 
and fifth years, Jim was vice president and president 
of the Tech Commission. He also was treasurer and 
president of Theata Tau fraternity. In addition, Jim 
is the vice president of Eta Kappa Nu, the EE honorary 
society and is an active member of Plumb Bob and the 
Gray Flairs. 

WARREN SAUFFE:RE'R from Faribault will graduate 
this spring from Ag E. He has been an active member 
of ASAE where he served as secretary-treasurer and 
president in his fourth and fifth years, respectively. 
Warren also was the ASAE representative to the Tech 
Commission during his fifth year. He is a member of 
Plumb Bob and Alpha Zeta, AgE honorary fraternity. 
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e II II post-gro progr helps 
estern Electric ove oheod ot 

Careers get off to a fast start-and keep on growing-at 
Western Electric. 

One big help is our new Graduate Engineering Training 
Program. This unique full-time, off-the-job study program 
starts soon after you join Western Electric ... continues 
throughout your career. Students are offered courses in 
various fields including semiconductors, computers, feed
back control systems, and problem solving techniques. 
What's more, they study methods for improving skills in 
communicating technical information and the art of getting 
ideas across. 

You'll find the work at Western Electric stimulating, too. 
As manufacturing and supply unit of the Bell System, we 
pioneered in the production of the transistor, repeatered 
submarine cable, and the provision of microwave tele
phone and television facilities spanning the country. Engi
neering skills can't help developing-careers can't help 
prospering- in the lively, exciting technical climate at 
Western Electric. 

Western Electric technical fields include mechanical, electrical, 
chemical, civil and industrial engineering, plus the physical sciences. 
For more information pick up a copy of "Consider a Career at 
Western Electric" from your Placement Officer. Or write College 
Relations, Room 2000, Western Electric Company, 195 Broadway, 
New York 7, N. Y. And sign up for a Western Electric interview 
when the Bell System Interviewing Team visits your campus. 

MANHATTAN'S COLISEUM TOWER building houses Western Electric's 
New York trai11ing center. Here, as in Chica<~o and Winston
Salem, N.C., Western Electric e:~gi-leers partici;:Jale in a training 
program that do .. ely resembles a lll~iversity graduate school. 

CLASSROOM SESSION at one of the centers takes up the first part 
of the three-phase program, Introduc:.io:1 to Western Electric 
Engineering. During this initial , nine-week trai::ing period, new 
engineers are provided with a better under:otanding of Western 
Electric engineeri:1g methods and technical practices. 

TECHNICAL TALK often continues after cla~s. The free and easy 
informality of the new Western Electt·ic training program offers 
plenty of opportunity for the stimulating exchange of ideas. 

Western Electric Graduate Engineering Training Centers located at Chicago, Winston-Salem, N. C., and New York. Principal manufacturing locations at Chicago, 
Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 
Mass.; Lincoln and Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla.; Teletype Corporation, Chicago, Ill. and Little Rock, Ark. 
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OCIET 
HORT 

by BOB BUCHMEIER 

THE JOINT meeting of the Junior and 
Senior Chapters of the Society for 

the Advancement of Management 
will be held Thursday, May 14. This 
is the one meeting of the year where 
the members of both organizations 

can get together and discuss the events of the past 
and present. The program put on by the Junior Chap
ter will be a panel discussion concerning productivi
ty, a topic concerning everyone heading for that 
desired management position. This is one of the high 
lights of the year so plan to attend. 

The last meeting of S.A.M. was held April 1. The 
featured speaker was Arsham H. Ohanessian. 

The Industrial Relations Conference held April 
8 and 9 was a big success with the student chapter 
well represented at all sessions. 

NoTE to all nonmembers. It is never too late to 
join S.A.M. It is an organization which will reap you 
many benefits both while attending the University 
and later out in industry. Anyone seeking informa
tion is urged to come to Room 15 ME. 
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THETA 

TAU 

SWISHING GRASS skirts and swinging 
leis aroused (the interest of) all 

Theta Tau's and rushee's who attend
ed our "Hawaiian Hoedown" party. 
Integrals, transforms, and slide rules 
were given a well-earned rest while 

everyone built up an immunity for the temptations 
of spring quarter. 

Things are running exceptionally smooth under 
our new administration. The slate of officers now 
reads as follows: David Winzer, regent; David Vox
land, vice-regent; Patrick Flynn, treasurer; Jim 
Rosen, scribe; David McFarland, house manager; 
Dick Dahlen, corresponding secretary; and Jim 
Reynolds, historian. 

Many of our members depleted their savings and 
the Chapter's small lean fund to do some traveling 
between quarters. The sun of Florida and the glare 
of Aspen's slopes left their mark on a few cases of 
student pallor. Also, many companies provided our 
gr~duating seniors with an opportunity to-meet air
line stewardesses. 

The ego of our new house was boosted by the 
many admiring comments which came from alumni, 
parents, and interested students during our annual 
open house. Theta Tau's Actives' Mothers Club pro
vided refreshments. 

Important tips on how to dress were acquired 
from a film sponsored by our professional leadership 
and development committee. Also, this quarter, vol
leyball still continues to build character. 

Any member of LT. interested in a group of men 
representing a cross section of all the fields of engi
neering is welcome to drop by and visit us. We're 
close to the sororities on lOth Avenue, 515 to be 
exact. 

THE PURPOSE of the American Society 
of Mechanical Engineers shall be 

the advancement and dissemination 
of know ledge of the theory and prac
tice of mechanical engineering, the 
presentation of a proper perspective 

of engineering work, and the opportunity to become 
acquainted with the personnel and activities of the 
society as well as to promote a professional aware
ness and fellowship. 

The ASME, student chapter, University of Min
nesota, held its last meeting of the winter on March 
4. President Terry Moravec conducted the meeting. 
He asked for applicants for the Hamilton Watch 
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Award. He also urged people who are interested in 
participating on an E-Day Committee to call on Stan 
Johnson, ASME E-Day chairman. Professor Bron
fenbrenner was the guest speaker of the meeting. 
He explained his personal six-point program to ob
tain a growing and stable economy. 

A forum of recent graduates is planned for the 
May meeting. A group of engineers who graduated 
about 5 years ago will discuss the role of a young 
engineer in industry and the problems he may en
counter. 

Have you signed up for an E-Day Committee? 
You can help the ASME to win the E-Day All-Par
ticipation Trophy this year and have fun doing it. 
Let's all participate and make E-Day great for the 
ASME. 

THE SPRING Quarter is finally here but 
the Winter Quarter went out with 

a bang at Kappa Eta Kappa. The 
after-finals shindig was a little differ
ent last quarter in that it was an in
ternational costume party. If a stran

ger had wandered into the living room of the KHK 
Fraternity House on the evening of March 19, he 
would have wondered if the United Nations were 
holding a conference there. He would have seen stu
dents dressed in Chinese, Spanish, French, or Ha
waiian costumes. (Who says that Engineers aren't 
imaginative?) 

At the first smoker of the quarter on Monday, 
April 13, Mr. Carl Swanson of Minneapolis Honey
well was the guest speaker. He spoke on the oppor
tunities in a field which is open to all Engineers, that 
of "Engineering Sales with Large Companies." Also, 
during the first week of the Spring Quarter the KHK 
bowling team went into action. Members of the team 
.are confident of making a good showing again this 
quarter and started out by winning three points and 
losing only one. Go, team! 

Kapp:;t Eta Kappa loses five actives this spring 
through graduation. They are: Earl DeJonge, Keith 
Flemming, Karl Magnuson, Sy Ryan, and Jack 
Wiehe. These actives have contributed much of their 
.services to Kappa Eta Kappa and we wish them all 
.good fortune in the coming years. 

Kappa Eta Kappa is also glad to welcome eleven 
new actives who were initiated into the fraternity 
during the first week of Spring Quarter. These new 
actives are: Per Dahlstrom, Bruce Grewenow, Jerry 
Hagen, Ralph Hager, Jiln Harris, Duane Herold, Jim 
Loken, Stan Lorensen, Ted Szczech, Ken Thompson, 
and Bob Wegsten. The recipient of the "Outstanding 
Pledge Award" is Stanley Lorensen. Congratulations 
to Stan and to all the new actives of Kappa Eta 
Kappa. 
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CULBERTSON's was the location of 
this year's first initiation banquet 

of Tau Beta Pi on January 8, 1959. 
The fifteen new engineering initiates 
included Donald Carlson, Victor Cox, 
Donald De Hart, Gary Eppen, George 

Harris, Wayne Hume, Allen Morehead, Alan Koske, 
Wendell Malin, Serge N ovovich, Robert Prachar, Ed
win Schmidt, Talis Sn1its, Arnold Weimerskirch, and 
James Zeese. Toastmaster Professor J. J. Ryan in
troduced Donald A. Smith, president of Minnesota's 
Alpha Chapter, who was followed by Professor T. V. 
Irvine presenting the Bents, which is the emblem 
of Tau Beta Pi. Professor L. 0. Guthrie awarded 
the first prize to Wayne Hume for his winning en
trance essay. Completing the evening, Professor 
Donald K. Smith of the Speech Department enlight
ened the group with his topic, "You Can Join Up 
Today." 

Being a national engineering honor society, Tau 
Beta Pi's purpose is to mark those who have con
ferred honor upon their alma mater by distinguished 
scholarship and exemplary character as students, 
or by their professional attainments as alumni, and 
to foster a spirit of liberal culture in engineering col
leges. Qualifications of undergraduate students need
ed for fifth-year men is to be in the top fifth, or for 
fourth-year men, to be in the top eighth of their 
class. Forty-three members include all phases of en
gineering in the Institute of Technology. 

The Alpha Chapter was established on June 9, 
1909, the twenty-second of its kind in the nation. In 
celebration of its Fiftieth Anniversary, a banquet 
was held on April 3 at the Calhoun Beach Hotel. 
Honored guests included the following: Dean A. 
Spilhaus, master of ceremonies; Frederic R. Kappel, 
president of American Telephone and Telegraph, a 
1924 Electrical Engineering alumni member who 
addressed the group; National Secretary-treasurer 
Robert H. Nagel; and Secretary Emeritus R. C. 
Matthews. 

Jean Martin1 Playmate of Quad-Tech Bait and Jim 
Harris/ Kappa Eta Kappa. 
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HOW ABOUT YOU? 

(Continued from page 15) 

From this study and Mr. King's e:xperience in 
industry, he came up with some do's and don'ts that 
have also stood the test in my experience. We have 
many supervisors of all levels including vice presi
dents in our company who take these out and read 
them frequently. Here they are: 

1. Cultivate the tendency to appreciate the good 
qualities, rather than the shortcomings of each 
individual. 

2. Do not give vent to impatience and annoyance 
on slight provocation. Some offensive individ
uals seem to develop a striking capacity for 
becoming annoyed, which they indulge with 
little or no restraint. 

3. Do not harbor grudges after disagreements in
volving honest differences of opinion. Keep your 
arguments on an objective basis and leave per
sonalities out as much as possible. 

4. Form the habit of considering the feelings and 
interests of others. 

5. Do not become unduly preoccupied with your 
own selfish interest. It may be natural enough 
to "look out for Number One first," but when 
you do your associates will leave the matter 
entirely in your hands, whereas they will be 
much readier to defend your interest for you 
if you characteristically neglect them for unself
ish reasons. This applies particularly to the 
matter of credit for accomplishments. It is much 
wiser to give your principal attention to the 
matter of getting the job done, or to building 
up your men, than to spend too much time 
pushing your personal interests ahead of every
thing else. You need have no fear of being over
looked; about the only way to lose credit for a 
creditable job is to grab for it too avidly. 

6. Make it a rule to help the other fellow when
ever an o p port unity arises. Even if you're 
mean-spirited enough to derive no personal 
satisfaction from accommodating others it's a 
good investment. The business world demands 
and expects cooperation and teamwork among 
the members of an organization. It's smarter 
and pleasanter to give it freely and ungrudg
ingly, up to the point of unduly neglecting your 
own responsibilities. 

7~ Be particularly careful to be fair on all occa
sions. This means a good deal more than just 
being fair, upon demand. All of us are frequently 
unfair, unintentionally, simply because we do 
not habitually view the matter from the other 
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· fellow's point of view, to be sure that his inter
ests are fairly protected. For example, when a 
man fails to carry out an assignment, he is some
times unjustly criticized when the real fault lies 
with the executive who failed to give him the 

tools to do the job. Whenever you enjoy some 
natural advantage, or whenever you are in a 
position to injure someone seriously, it is espe
cially incumbent upon you to "lean over back
wards" to be fair and square. 

8. Do not take yourself or your work too seriously. 
A normal healthy sense of humor, under rea
sonable control, is much more becoming, even to 
an executive, than a chronically soured dead
pan, a perpetually unrelieved air of deadly seri
ousness, or the pompous solemn dignity of a 
stuffed owl. The Chief Executive of the United 
States smiles easily or laughs heartily, on ap
propriate occasions, and even his worst enemies 
do not attempt to criticize him for it. It is much 
better for your blood pressure, and for morale 
of the office, to laugh off an awkward situation 
now and then than to maintain a tense tragic 
atmosphere of stark disaster whenever matters 
take an embarrassing turn. To be sure, a serious 
matter should be taken seriously, and a man 
should maintain a quiet dignity as a rule, but it 
does more harm than good to preserve an op
pressively heavy and funereal atmosphere 
around you. 

9; Put yourself out just a little to be genuinely 
cordial in greeting people. True cordiality is, of 
course, spontaneous and should never be af
fected, but neither should it be inhibited. We all 
know people who invariably pass us in the hall 
or encounter us elsewhere without a shadow of 
recognition. Whether this be due to inhibition or 
preoccupation we cannot help feeling that such 
unsociable chumps would not be missed much if 
we never saw them again. On the other hand, it 
is difficult to think of anyone who is too cordial, 
although it can doubtless be overdone like any
thing else. It appears that most people tend 
naturally to be sufficiently reserved or else over
reserved in this respect. 

10. Give the other fellow the benefit of the doubt if 
you are inclined to suspect his motives, espe
cially when you can afford to do so. Mutual dis
trust and suspicion breed a great deal of abso
lutely unnecessary friction and trouble, fre
quently of a serious nature. This is a very com
mon phenomenon, which can be observed among 
all classes and types of people, in international 
as well as local affairs. It is derived chiefly fron1 
misunderstandings, pure ignorance, or from an 
ungenerous tendency to assume that a man is 
guilty until he is proved innocent. No doubt the 
latter assumption is the "safer" bet, but it is 
also true that if you treat the other fellow as a 
depraved scoundrel, he will usually treat you 
likewise, and he will probably try to live down 
to what is expected of him. On the other hand 
you will get much better cooperation from your 
associates and others if you assume that they are 
just as intelligent, reasonable, and decent as you 
are, even when you know they're not (although 

(Continued on page 35) 
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HENEVER ONE speaks of engineering and religion 
or science and religion there seems to be an 
air of conflict. What is incompatible in this 

combination? Why do "religious" people shudder at 
modern science? Why do "scientific" people shy 
away from religion or religious implications? How 
can a person relate these two, often opposing, ends 
in life and come up with a positive position? 

First of all engineering is more than science, it 
is the use of science, and any other technique avail
able, for creative ends. The arts are intentionally 
included in this definition. Engineers are, or should 
be, called upon to consider the aesthetic in the course 
of their creative efforts. As a creative endeavor, 
engineering can be viewed as within religious con
text. God is defined as creator. When the engineer 
subsequently creates, he is sharing, to a limited 
extent, in God's work. Certainly, some products of 
engineering are placed in this "sharing" context 
with utmost difficulty if at all. Nevertheless, cre
ativity is basically religious, and the exceptions are 
perversions of the persons involved and not refu
tations of the definition. 

Creativity may be considered from several view
points, among which are: aesthetic, human, and 
material. Aesthetic, in this sense, refers to the non
practical aspects such as appearance. Human here 
refers to the persons and person ali ties involved in 
psychological, religious, and physical terms. Mate
rial refers to the physical resources utilized in the 
creative activity. 

The structural engineer, for example, is, or at 
least should be, concerned with what his brain child 
will look like as well as its cost, strength and other 
practical features. Some of the saddest examples 
of human creativity have resulted from neglect of 
this, the aesthetic, consideration. The engineer who 
designs the internal structural components might 
well ask: what effect can my efforts have on looks? 
However, he must concern himself with this "im
practical" aspect if only by personally knowing 
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by JAMES GUY AUX 

the fellow worker who designs the visible portions. 
The mechanical engineer may serve as another 

example. Production machinery is definitely not 
sculpture on display, but it can possess functional 
beauty or at least pleasant appearance. This may 
be more practical than it sounds if we consider the 
effect on the person operating or servicing the 
machine. 

Exam pies could be found in every branch or 
sub-branch of engineering. All should be concerned 
with some degree of aesthetic value in their work. 
This concern on the part of the engineer, the cre
ator, is a religious aspect of his work when religion 
is viewed as man's relationship with God and with 
God's creatures. My description of religion as given 
here stems from the two Great Commandments: to 
love God and to love other men. Aesthetics or beauty 
is an expression of both forms or directions of love. 

Creativity must be related to people. A creature 
has both a creator and an object or reason for which 
it was created. Human beings are the only ultimate 
objects of creation. A man creates things only for 
use, directly or indirectly, by himself or other men. 
There simply is no one else who can use anything. 
God needs no human products, at least not for his 
own use. Nature is self-sufficient. Who else is there? 

Therefore, since persons are the object of crea
tive effort insofar as this creative effort lifts or 
edifies it is a form of religious activity or expres
sion. When it becomes degrading or destructive to 
personalities it becomes irreligious and wrong. The 
engineer has in his hands the power to affect per
sons in many ways. He can destroy or defy, enslave 
or free. The choice made is one of religious signifi
cance. 

The material aspect of creativity, as exemplified 
in the profession of engineering, is closely related 
to the human aspect already discussed. Materials 
are in the form of natural resources when the engi
neer encounters them. Here again he has a choice. 

(Continued on page 35) 
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MONTESQUIEU on the duty of a citizen-
The tyranny of a prince in an oligarchy is not so dangerous to the pub
lic welfare as the apathy of a citizen in a democracy. 

(Spirit of the Laws, 1748) 

ST. THOMAS AQUINAS on the salvation of man-
Three things are necessary for the salvation of man: to know what he 
ought to believe; to know what he ought to desire; and to know what 
he ought to do. (Two Precepts of Charity, 1273) 

DR. JOHNSON on the art of happiness-
There is nothing too litt1.e for so little a creature as man. It is by study
ing little things that we attain the great art of having as little misery 
and as much happiness as possible. 

(From James Boswell, The Life of Samuel Johnson, LL.D., 1791) 

JOHN STUART MILL on the training of men-
Men are men before they are lawyers or physicians or manufacturers; 
and if you make them capable and sensible men they will make them
selves capable and sensible lawyers and physicians (and Engineers). 

(Inaugural Address at St. Andrews, 1867) 

ADAM SMITH on the sources of wealth-
It is the great multiplication of the productions of all the different arts, 
in consequence of the division of labour, which occasions, in a well
governed society, that universal opulence which extends itself to the 
lowest ranks of the people. 

(Wealth of Nations, 1776) 

THOMAS JEFFERSON on the protection of liberty-
It behooves every man who values liberty of conscience for himself, 
to resist invasions of it in the case of others. 

(Letter to Benjamin Rush, 1803) 

HENRY DAVID THOREAU on individuality-
Why should we be in such desperate haste to succeed, and in such 
desperate enterprises? If a man does not keep pace with his com
panions, perhaps it is beca1~se he hears a different drummer. Let him 
step to the music which he hears, however measured and far away. 

(Walden, Chap. XVIII, Conclusion) 
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HOW ABOUT YOU? 

(Continued from page 32) 

the odds are 50:50 that they are). It isn't a ques
tion of being naive or a perpetual sucker; you'll 
gain more than you lose by this practice, with 
anything more than half-witted attention to the 
actual odds in each case. 

And so, young engineer, it looks like education 
for both you and me will never end, in any meaning 
of the word. With faith in God, and love and concern 
for your wife and family, your job can have great 
meaning, impact and future. This order of impor
tance, by the way, is what makes your career impor
tant. We all tend to forget this. 

I have a sundial in my yard which says on it, 
"Grow old along with Me, the best is yet to be." Let 
us both close by thanking the Good Lord that we live 
in a country where that is possible. 

SOCIETY SHORTS 

(Continued from page 31) 

HE TECHNICAL Commission is glad to report that 
excellent progress is being made in its sponsored 
project E-Day. We would like to take this oppor-

tunity to announce two changes in last year's pro
cedure. The point system forE-Day will be different 
this year for fraternities and societies. The points for 
the fraternities will be awarded on a point per man 
per number of members basis, that is, percentage of 
participation. The societies' points will be awarded 
on a straight point per man basis. Come on! We want 
to see a maximum participation not' only from the 
fraternities and societies but from 

1

, everyone. The 
events are so scheduled that there will be a mini
mum of overlapping, making it easy for everyone 
to participate and for the smaller organizations to 
get enough points. Secondly, on the E-Day button 
sales, only 200 buttons will be given out on credit to 
each organization. 

There is a proposed project to institute a treasure 
hunt. The prize would be $75. We'd like to hear 
from you. 

Other projects that we are working on are: 1) the 
shortening of the orientation program for advanced 
standing students. 2) The possibility of marking on 
a student's blueprint that he had been in an honor 
section. 

In addition, there was a speech by Dr. James 
Fox on the subject, "Unionism and Professionalism 
for the Engineer" on the April 16 meeting of the 
M.S.P.E. at 12:30. Coffee and doughnuts were served. 
Everyone enjoyed the talk. 

We would appreciate your support of E-Day and 
other Technical Commission projects. It is up to you 
to elect a good commission. If you have anything 
you would like to bring to our attention we would 
welcome your interest. 

APRIL, 1959 

RELIGION, SCIENCE, AND ENGINEER 

(Continued from page 33) 

He can use the resources to satisfy present human 
wants, or he can save them for use in the future. A 
possible third alternative, wanton destruction will 
be left as self-defeating. Neither of the first two 
alternatives alone is satisfactory. When the engi
neer combines the two in the correct proportion to 
maximize total human benefit, he is acting in his 
highest capacity. 

Creativity is only one way in which engineering 
can be considered to be a religious activity. The 
engineer also has responsibility. Responsibility to 
God, to his fellow man and to himself. He is respon
sible for his actions and words; for himself as a per
son and for his creatures. The first two are intrinsic 
in the engineer because he is human, but the last 
is dependent on the fact of his creativity. Because 
the engineer is often a leader, his personal respon
sibilities take on increased importance: Because his 
creatures involve other people, his responsibility 
here grows with the scope and intensity of his cre
ativeness. 

These religious ends are present or possible 
within the profession of engineering. But they will 
lie dormant and untouched unless the person in-
volved makes a conscious effort to uncover them. 
Here is the direct religious implication to relate 
the engineer, personally, to God and to His world 
and work. Basically then, engineering is religious 
to the extent that the engineer is religious. The 
two are not incompatible but complementary. 

F E F 
Due to the lack of response to our March notice 

for conversion factors we have postponed the print
ing until May. We want to thank the students who 
did submit lists for their cooperation and to remind 
the rest of you that a complete list of conversion 
factors will be a help to all of us. We do not want 
to print a list that is essentially a re-run of what we 
had before, and to extend this list to any great de
gree means that we will have to have your help. 
Please lay out your lists as shown below and drop 
them off at the Technolog office-Room 2, Mechani
cal Engineering-by Friday, May 1st. 

Multiply by To Obtain 

feet 12 inches 

dynes 1 gm-cm/sec::! 
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FEATURE 

Skyway Path of Light 
A 300 million candle power beam of light has 

been installed near the Washington International 
Airport to direct aircraft away from nearby heavy 
populated areas. A 2500-watt short-arc mercury 
lamp, developed by the Westinghouse Electric Cor
poration's lamp division produces the light for this 
"skyway traffic light" to be operated by the Civil 
Aeronautics Administration. 

The unusual aspect of this aerial beacon is that 
the pilot does not actually see the light itself. Instead, 
he sees a high-intensity reflection of the light from 
moisture and dust particles in the air. This resulting 
column of light rises skyward about seven and a half 
miles beyond the end of the runway and is tilted 
towards the planes at an angle of 25 degrees from 
the vertical position. 

As planes take off from the Washington airport at 
night, they follow a normal flight pattern until they 
see the beam. Then they fly directly toward the beam 
which leads them up the Potomac River away from 
the heavily populated areas. This greatly reduces the 
noise level of the planes in the residential areas. 

It is the brightest, continuous-burning man-made 
light source available. Its characteristics also permit 
completely automatic operation for long periods of 
time by remote control. 

In the short-arc lamp, originally developed by 
Westinghouse for Navy signalling apparatus, the arc 
is compressed to a fraction of an inch. The lamp be
comes a brilliant, high-intensity point source of 
light having the operating simplicity of a light bulb. 

Westinghouse engineers examine a 300 million 
candle power shaft of light that will direct planes 
taking off at night from the Washington Interna
tional Airport away from nearby heavy populated 
areas. A 2500-watt short-arc mercury lamp, devel
oped at the company's lamp division, produces the 
light. 

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

FATIGUE SPIN RIG uses compressed air to drive 
balls around the bore of a test cylinder to deter· 
mine cylinder's static fatigue life. 

JET ENGINE BEARING TESTING MACHINE tests 
main rotor ball bearings under actual operating 
conditions of load and lubrica1ion. 

Fafnir works with 11Unknowns11 to come 
up with ball bearings you1ll ne 

In many fields of industry and technology, 
progress depends in large measure on 
solving increasingly complex ball bearing 
problems. Bearing materials and lubricants 
have yet to be perfected that can take cer
tain temperature extremes. Higher speeds 
and heavier loads pose formidable prob
lems. So does miniaturization. 

To help its research engineers probe 
the unknowns in these and other areas, 
The Fafnir Bearing Company maintains the 
most up-to-date facilities for metallurgical 
:research, and bearing development and test-
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ing. It is another reason why you are likely 
to find Fafnir ready with the answers
should bearing problems some day loom 
large for you. Worth bearing in mind. The 
Fafnir Bearing Company, New Britain, 
Connecticut. 
Write for booklet, "Fafnir Formula For Solving 
Bearing Problems11 containing description of Fafnir 
engineering, research, and development facilities. 

I 
BALL BEAfUNGS 
MOST COMPLETE !.IN£ IN AMIEIIUCA 

In a debate in the British Parlia
ment where a laborite was defend
ing a medicine program, he was 
being heckled by a well trained Tory 
in the gallery. As he explained the 
benefits of a paternalistic govern
ment in medicine he boomed: 

"Why in Britain today we have 
more bonny babies than ever before. 
And why ... ?" 

Before he could answer this rhe
torical question one disrespectful 
heckler shouted, "Private enterprise.11 

A worried-looking little man 
dashed into a bar and ordered a 
ginger-ale in a voice shaking with 
rage. 

"What's the trouble, bud?" asked 
the sympathetic bartender, "You look 
upset." 

"With every reason," said the little 
man. "I came home just now to find 
my wife in the arms of another man." 

"Indeed!" offered the bartender, 
"and what did you do?" 

"What did I do?" cried the injured 
man jubilantly. "I threw his umbrella 
out of the window and I hope it 
rains!" 
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Mother: "Well, son, what have you 
been doing all day!" 

Son: "Shooting craps, mother." 

Mother: "That must stop. Those little 
things have as much right to live as 
you." 

At a baseball game a young lady 
asked her escort, "Why does the man 
behind the hitter wear such a large 
bib?" He explained to her that it was 
to keep the catcher's shirt from getting 
mussed when the ball knocked hi.s 
teeth out. 

As the couple on their honeymoon 

stood on a cliff overlooking the ocean, 

she grew very romantic. 

"Darling/' she murmured/ "when 

did you first know that you loved 

me?" 

"Well," replied the groom tenderly, 

"when I first began to get mad when 

people said you were brainless and 

unattractive." 

Recent tests in the physics depart
ment prove that grasshoppers hear 
through their legs. When a tuning 
fork was placed near a grasshopper, 
it was found that in all cases the 
insect would hop. There was no re
action to this stimulus, however, when 
the insects' legs were removed. 

Being a medical officer on a navy 
base is sometimes a hectic job. Very 
early one morning the senior medico 
on the base was awakened by the 
telephone. 

A woman's anguished voice cried 
out, "Doctor the baby swallowed a 
22-caliber bullet this afternoon and 
I just can't sleep because I'm afraid 
he'll explode!" 

Calmly, and without pause, the 
Doctor answered, "Now don't you 
worry Mother, just give him a dose of 
castor oil and aim him the other way." 

A bricklayer working on top of a 

building accidentally dropped a brick 

squarely on the head of a civil engi

neering student walking below. 

"You'd better be careful up there," 

said the student. "You just made me 

bite my tongue." 

Use Professional 

Tools 

NO~ 

Black Gold graphite, 

or lOCKTITE with 

NO SliP e SPIRAl GRIP 
lead bolder and 

Black Gold Imported 
9030 Castell Lead. 

Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the Hgolden touch". 
It is available to you 
either in the world
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOC KTITE with degree 
indicator. 
Black Gold graphite tests 
out at more than 99% 
pure natural carbon. 
It is smooth, grit-free 
and black as a raven's 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 

Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
~~golden touch" with 
professional Castell 
tools. 20 superb degrees, 
8B to lOH. Pick up 
some Castells at your 
convenient supply 
store today. 

A.We FABER .. cASTELL 
PENCIL CO., INC. NEWARK J, N.J. 
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Lucretius ...... on discovering truth 

•· ... no fact is so simple that it is not harder to believe than 
to doubt at the first presentation. Equally, there is nothing 
so mighty or so marvellous that the wonder it evol<es does 
not tend to diminish in time. Take first the pure and un

dimmed lustre of the sky and all that it enshrines: the 
stars that roam across its surface, the moon and the sur
passing sp1endor of the sunlight. If all these sights were 
now displayed to mortal view for the first time by a swift 
unforeseen revelation, what miracle could be recounted 
greater than this 7 What would men before the revelation 

have been less prone to conceive as possible 7 Nothing, 
surely. So marvellous would have been that sight ....... a sight 
which no one now, you will admit, thinks worthy of an 

upward glance into the luminous regions of the sky. So 
has satiety blunted the appetite of our eyes. Desist, there
fore, from thrusting out reasoning from your mind because 
of its disconcerting novelty. Weigh it, rather, with dis
cerning judgment. Then, if it seems to you true, give in. 
If it is false, gird yourself to oppose it." 

-Lucretius, 1st Century B. C. 

THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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The story of Standard Oil's contributions to oil progress through research 

is told to the public in advertisements like this during the year. 

hen a boy asks 

'' • 
4&ettanything can happen! This scene can be duplicated thousands of times throughout the country. 

And as long as it goes on, America can be sure of continued progress. 
Here Bob Hansen (left) and two friends explore the mechanical wonders 
of an engine (1933 model). The two other boys are Tony Riccardi (cen
ter) and Bill Hess. They are all students at Niles Township High School, 
Skokie, Illinois. 

Ever since Bob Hansen was old enough to 
hold a wrench, he has been tinkering with 
machines. Next year his repair shop on his 
driveway at home will disappear because 
Bob, an honor student, is going to college to 
study engineering. 

Bob is one of thousands of America~b'oys 
with a restless curiosity about things 
mechanical. What makes a clock tick? What 
makes a bicycle brake hold? What makes a 
car run? From such curiosity comes the 
mechanical progress that has helped to make 

gasoline are tried to see what happens under 
what conditions. Fuels are designed in the 
laboratories for experimental engines that 
won't appear in an automobile for five years. 
Standard Oil products are under constant 
improvement to, give the finest performance 
possible. You g~t years-ahead quality with 
Standard Oil productS'~p.nd at a reasonable 
cost. 

The efficiency of gasoline and lubricants is improved constantly in Standard 
Oil's huge automotive laboratory in Whiting, Indiana. Here fuels are 
designed, too, for automobiles that will not be on the street until five 
years from now. Robert W. Boydston, above, is working on a "fuels of 
the future" experiment. 

America great. 
In Standard Oil's big 

automotive laboratory in 
the research center at 
Whiting, Indiana, engi
neers are going through a 
similar process every day 
~asking questions and 
finding answers. How do 
fuel additive~> affect com
bustion? How do they 
affect engine deposits? 
How do burning rates 
differ? 

And the questions con
tinue outdoors, too. In all 
kinds of weather-hot, 
cold, wet, dry, low barom
eter, high barometer 
-different blends of 

Where does progress start? 'D,oes it start 
on the private driveway of a boy's hqme or 
in a huge research laboratory? Progress 
starts whenever someone asks "Why?" and 
sets out to find an answer. 

What makes a company a good citizen? 
Perhaps even more than an individual, a 
company must have a healthy respect for 
the future: Many companies, like Standard 
Oil, have large families-tens of thousands 
of people who depend on Standard for their 
livelihood. Progress through research is one 
way of protecting the future of both employ
ees and investors and of helping to assure 
economic stability for the communities in 
which they live and work. 

STANDARD OIL (;OMPANY 

JAPRIL, 1959 

THE SIGN OF PROGRESS .•• 

THROUGH RESEARCH 
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Sandra Carol Anderson of Austin, Minnesota, is some
what of a phenomonon-probably best compared to an 
H-Bomb in full "boom." She is one wound up ball of 
energy that never seems to run down. At a dance recently, 
Sandy was called a real Jungle Baby-man, could she 
move. 

Sandy has quite a beauty background. She was Austin's 
Homecoming Queen, Miss Austin of 1957 in the Miss Min
nesota contest where she was "runnerup" and winner of 
the "Bathing Suit Division." She has won four campus 
titles and is currently Triangle Fraternity's Miss-Calcula
tions. She will be entered in the E-Day Queen Contest. 
Sandy started out well by winning a baby contest in 
Omaha, Nebraska at the tender age of one. 

To give an accurate account of Sandy's interests one 
would need a volume; however, a few of her interests 
are: parties, golfing, tennis, skiing, swimming, sailing, tra
velling, dancing, acting, and talking-wow, can she talk. 

At present Sandy is a sophomore majoring in theater 
arts, a member of "Maskers," an acting club, and the 
University Theater touring group. (Sandy is currently ap
pearing in "Pal Joey.") Last, but of course not least, Sandy 
is a member of Delta Gamma Sorority, a real swinging 
outfit. 

Sandy has a secret desire (it's no secret at all). She 
would like to live in a penthouse in New York just to 
see what's it's like. 

MINNESOTA TECHNOLOG 



Critic: "It strikes me as being an 
impressive statue, yet isn't that rather 
an odd posture for a general to 
assume?" 

Sculptor: "It isn't my fault, I had 
the job half done when the committee 
decided they couldn't afford a horse 
for the general." 

It was three A.M. when he came 
home after a glorious evening. In a 
few minutes a series of squawks 
howled out of the radio. His wife 
looked into the room and discovered 
him twisting the dial back and forth 
frantically. 

"for Heaven's sake," she exclaimed, 
"What in the world are you doing?" 

"Go away, go away! Don't bother 
me," he yelled. 

"Shorn poor devil is locked in the 
safe and I forgot the combination." 

A tourist walked into a bar in 

South Africa and was startled to see a 

customer in full uniform yet only six 

inches high. "Evidently you don't 

know the major." 

The tourist admitted this so the 

bartender picked the little man from 

the stool, put him on the bar and con

tinued: "Speak up, Major; tell the 

Yank about the time you called the 

witch doctor a bloody fake." 

Introducing the new deacon to her 

deaf father a young girl said: "father, 

this is the new deacon." 

"New dealer," exclaimed the father 

with surprise. 

'No, no. Not a dealer; a new 

deacon. He's the son of a bishop." 

The father nodded wisely, "They 

all are." 
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The seven-year-old daughter of a 
famous judge always introduced her
self as "Judge Clark's daughter" in
stead of plain "Betty Clark." One day 
her mother corrected her rather firm
ly about this. "That's not the right 
thing to say dear, it sounds snobbish. 
So after this just say you're Betty 
Clark." 

A few days later someone asked 
the little girl if she were Judge Clark's 
daughter. "I thought I was," answered 
the child, ''but mother says not." 

A kind-hearted old gentleman saw 

a little boy trying to reach a door

bell. He rang the bell for the tyke, 

then asked: "What now, little man?" 

"Run like hell," said the little boy, 

"that's what I'm gonna do." 

"Do you want to sell this horse?" 

"Yep/' replied the farmer. 

"Can he run?" 

"Can he run! Look." Thereupon he 
slapped the part of the horse some
times used for that purpose, and off 
ran the horse at full speed just as 
pretty as you please. Suddenly the 
horse ran full speed into a tree. 

"Is he blind?" asked the startled 
would-be purchaser. 

"Why, hell no," replied the proud 
farmer. "He just don't give a damn." 

A group of civilians was touring a 

battleship when the guide paused 

before a bronze plate set into the 

deck and said reverently, "And this 

is where our gallant captain fell." 

"Well, no wonder," remarked a 

little old lady, "I nearly tripped over 

the damn thing myself." 

Anyone can play bridge, but it 

takes a cannibal to throw up a hand. 

Professor: "You in the back of the 
room, what was the date of the sign
ing of the Declaration of Independ
ence?" 

"I dunno." 

"You don't eh? Well then, do you 
know when the Battle of Bull Run 
was fought?" 

"Nope." 

"Can you tell me anything about 

the Battle of Gettysburg?" 

"Nope." 

"You can't! I assigned this stuff 
last week. What were you doing last 
night?" 

"I was out drinking beer with a 

couple of buddies." 

"You were! How dare you stand 
there and tell me a thing like that? 
How do you expect to pass this 
course?" 

"Wal, I don't mister. Ya see, I just 

come in to fix the radiator." 

A man was accustomed to walking 
through a rural cemetery on his way 
home since it was a short cut. One 
night he started through, unaware 
that a new grave, seven feet deep, 
had been dug in his path. He tumbled 
into the grave. for almost an hour he 
struggled to get out but finally gave 
up and decided to settle down for 
the night. 

A gangly farmer, out on a possum 
hunt, came walking through the cem
etery. He, too, fell into the grave. He 
began a desperate attempt to get out, 
unaware there was anyone else in the 
grave. 

The first man listened to him si

lently for a few minutes, and then 

reached over in the pitch darkness 

and laid a hand on his shoulder. 

"You can't get out of here/' he said. 

Oh yes he could! 
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'""""""'"""""'=········=·······-·· """""""""""-

ANNUAL STUDENTS NIGHT - COFFMAN MEMORIAL BUILDING 

"The Engineering students of the University of Minnesota will 
be the guests of the Engineers' Club of Minneapolis at the Annual Stu
dent's Night program to be held at the Coffman Memorial building at 
6:00 p.m. Tuesday, April 28, 1959. Letters of invitation will be mailed 
to the Engineering Seniors. 

"Mr. Walther H. Feldmann, president of the Worthington Corpora
tion, will be principal speaker of the evening. Mr. Feldmann, who at 
the 1959 Student's Night, spoke on the 'Young Engineer-Expectation 
and Realization,' is expected at this time to advise the young engineers 
as to what industry will expect of them today." 

The kiddies were being taken on a 
tour of the mint. 

"Why is it/' asked one of them, 
"that they stamp 'In God We Trust' 
on the pennies?11 

"That," explained the guide, "is for 
the benefit of people who use them 
for fuses." 

The penny pinching couple took 
their infant son to a movie. The usher 
warned them that unless the baby 
remained quiet, the management 
would refund their money and ask 
them to leave. 

Near the end of the feature, the 
husband nudged his wife and whis
pered, 11What do you think of it?" 

11Terrible,11 she replied. 

"Check, he agreed. 11 Pinch the 
baby/' 

A certain engineering instructor 
was lecturing his eight o'clock class 
on the virtues of being wide awake. 

1'l've found that the best way to 
start a day is to exercise for five 
minutes, take a deep breath of fresh 
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: 11Tell us more 
about this Rosie/' 

College man (finishing letter to 
friend): I'd send you that five I owe 
you, but I've already sealed the 
envelope. 

An egotist is a man who thinks 
that if he hadn't been born, people 
would have wanted to know why 
not. 
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11You look very downcast." 

"Yes, my wife was away for six 
weeks and I wrote her every week 
and said I spent all my evenings 
at home. 

"She's back now and the light bill 
has come in. It's for 50 cents." 

Never milk a cow during a thunder
storm. If she gets struck by lightning, 
you'll be left holding the bag. 

A deaf old lady entered the church 
with an ear trumpet. As she was 
settling herself in her seat, an usher 
came over and whispered, "listen, 
madam, one toot - and out you go." 

Englishman No. l: "Terribly sorry 
you buried your wife the other day." 

Englishman No. 2: "Had to- dead 
you know." 

One caveman to another: 11Say 
what you will, we never had this 
crazy weather until they started using 
those bows and arrows.11 

Bank President: "I like the way you 
handle money-where did you learn?" 

Teller: "In Yale.11 

BP: "And what is your name, son?" 

Teller: "Yohnson." 

Police Sergeant: "What, you back 
again?" 

Drunk: "Uh, huh. Any mail?11 

A mathematician named Haines 
After infinite racking of brains 

Now says he has found 
A new kind of sound 

That travels much faster than 
planes. 

from 
eep space t 

Ocean flo r 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assigns 
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... the Regulus missiles ... 
and advanced weapons, details of which are 
still classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit. 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

DEPT. CM-15 

;f;HANCI!! ~ 
----.~~~'OUG.EIT .A.IRC.B.A.Fr 

INCORPORATED • DALLAS, TEX.::$ 
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NE V UGHT CRUSADER F R FLEET EXT YEAR! 
Navy orders fourth version of flexible, economical fighter 

For the fourth time in three years, a new Crusader type 
is extending the power of the Fleet. Chance Vought's 
F8U-2N has been ordered by the Navy for delivery next 
year. It will deploy alongside the Navy's swiftest photo
planes and two first line day fighters- all Crusaders. 

The F8U-2N is another step in Crusader growth. Speed 
of this newest version has been advanced to near 
Mach 2. It will carry the deadliest air-to-air missiles. 
It is instrumented and radar-equipped for supersonic 

combat in darkness or bad weather. 
This will be a new capability for the Fleet. Yet it is 

being acquired at low risk and cost. The F8U-2N's basic 
design has been proved simple, serviceable and econom
ical ... compiling an enviable performance record in a 
year of foreign duty with two Fleets. 

Again, the growth provisions of the Vought Crusader 
have provided immediate, low-cost upgrading of the 
Fleet's aircraft inventory. 

OUG.I.IT AI.R.C.RA.FT 
INCORPORATED· DALLAS, TEXAS 
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COLOR WITH YOUR CAMERA 

(Continued from page 9) 

Figure 9. The appearance of color reversal film after 
processing. 

layers are a part of the developer. This means that 
three different developers and three different coup
lers are used with Kodachrome. Ektachrome, on the 
other hand, has one color developer. Here the three 
color couplers are each a part of their respective 
emulsion layers. The couplers, in themselves, are 
colorless as before. They obtain their color from a 
reaction between the couplers and the by-products 
produced by the developing agent and the silver 
halides. This means that both types of reversal fihn 
go through the same pattern of processing: black
and-white development, re-exposure, color develop
ment, bleach, fix, wash, and dry. The main differ
ence between the two is that Kodachrome has its 
color coupler in the color developer which necessi
tates three separate color developers, while Ekta
chrome has its color couplers in the film emulsion 
and requires one color developer. This also means 
that any slight change in the processing temperature 
can have a greater effect in the first process with 
the three separate developers than it can where one 
developer controls the three colors simultaneously. 

The Negative Approach 

Up to this point, we have thought about color in 
the final product. We have thought about a color 
positive, or a transparency, which is primarily de
signed for viewing by transmitted light such as a 
slide projector. But what if we want color prints? 
Why go through the added steps and added cost of 
reversing the image on the film, and again on the 
print? The answer to this is that there is no reason 
as long as you know ahead of time that you will 
want prints. This is the time you want a negative 
type film such as Kodacolor. 

This negative film is constructed very much like 
Ektachrome. It contains the three basic color-sensi
tive emulsion layers (Figure 10-a) with a yellow 
filter between the blue and green-sensitive ones 
and a clear separation between the green and red 
layers. 

When working with reversal films, we wanted 
a positive image. In order to get this, we had to 
develop the film in a black-and-white developer to 
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render the exposed portions of the film inactive, 
and then we had to re-expose the remaining portion 
and develop it again with a dye-coupler. Now we 
are interested in a negative image which must be 
dyed the complementary color of the original sub
ject. This means that the first developer that orig
inally gave us a black-and-white negative, must 
now give us a color negative. 

To do this, a negative type film is manufactured 
with three different couplers in globules of organic 
rna terial suspended throughout each of their respec
tive color-sensitive layers. (Note: In present day 
Kodacolor film, the couplers are not all colorless. 
The top layer is colorless, but the middle layer is 
yellow and the bottom layer is reddish as shown in 
Figure 10-a). During development, these couplers 
turn into their respective complementary colors
yellow, magenta, and cyan-where the film has been 
exposed during the initial exposure. This first, and 
only developer reduces the exposed silver halides 
to pure silver; and at the same time, it produces 
color dyestuffs equal to one-half the amount of pure 
silver produced in the emulsion layers. The film is 
then bleached to change all of the pure silver to 
silver salts and fixed to remove the salts and to pre
serve the colors (Figure 10-b). After the film is 
washed and dried, the finished negative is ready for 
printing. 

Colored-Coupler Masking 
In Kodacolor film, there is a noticeable over-all 

orange cast. This is a color-corrective masking. 
Unfortunately, many times the practical applica
tions of a product cannot be made to operate as the 
theory says they should. These subtractive dyes are 
an example of this. Let's look at the magenta dye 
in the middle layer. As we saw in Figure 1, magenta 

(Continued on page 46) 
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Figure 10. The appearance of color negative film dur
ing processing. 
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hy metals corrode ... and ho 
The equipment you will design most 
probably will have to stand up 
against one or more of these 6 differ
ent forms of corrosive attack: 
1. General tarnishing or rusting with 
occasional perforations in highly af
fected areas. 

2. Highly localized attack by pitting. 

3. Cracking induced by a combination 
of stress and corrosion. 

4. Corrosion confined to crevices, under 
gaskets, or washers, or in sockets. 

5. Corrosion of one of an alloy's con
stituents leaving a weak residue. 

6. Corrosion near the junction of two 
different metals. 

HOW CORROSION OCCURS 
The basic cause of corrosion is the 
instability of metals in their refined 
state. Metals tend to revert to their 
natural states through the processes 
of corrosion. For example, when you 
analyze rust, you will find it is iron 
oxide. When you analyze natural iron 
ore, you find it, too, is iron oxide. 

In all of the six forms of corrosion 
mentioned above, corrosion has the 
same basic mechanism. It's similar 
to the electrochemical action in a dry 
cell. 

The electrolyte in the dry cell cor
responds to the corrosive media, 
which may be anything from the 
moisture in the air to the strongest 
alkali or acid. 

The plates of the battery correspond 
to the metal involved in corrosion. 

A potential difference between 
these metals or different areas on the 
same metal causes electricity to flow 
between them through the electro
lyte and a metallic bridge or contact 
that completes the circuit. 

At the anode, a destructive altera
tion or eating away of metal occurs 
when the positively charged atoms 
of metal detach from the solid sur
face and enter the solution as ions. 

The corresponding negative 
charges, in the form of electrons, 
travel through the metal, through 
the metallic bridge, to the cathode. 

Briefly then, for corrosion to occur, 
there must first be a difference in 
potential between the metals or areas 
on the same piece of metal so that 
electricity will flow between them. 
Next, a release of electrons at the 
anode and a formation of metal ions 
through disintegration of metal at 
the anode. At the cathode, there must 
be a simultaneous acceptance of elec
trons. Action at the anode cannot go 
on alone, nor can action at the cathode. 
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CONTROLLING CORROSION 

When corrosion occurs because of 
the differences in electrical potential 
of dissimilar metals, it is known a; 
galvanic action. Differences in poten
tial from point to point on a single 
metal surface causes corrosion known 
as local action. 

When you plan against galvanic 
corrosion it is essential to know 
which metal in the couple will suffer 
accelerated corrosion ... will act as 
the anode in the corrosion reaction. 

The galvanic series table shown 
below can supply this information. 
In any couple, the metal near the top 
of this series will be the anode and 
suffer accelerated corrosion in a gal
vanic couple. The one nearer the bot
tom will be the cathode and remain 
free from attack or may corrode at a 
much slower rate. 

GALVANIC SERIES TABLE 

Magnesium 
Magnesium alloys 

Zinc 

Aluminum 25 

Cadmium . 
Aluminum 17ST 

Steel or Iron 
Cast Iron 

Chromium-iron (active) 
.. 

Ni-Resist* .. 
18-8 Chromium-nickel-iron (active) 

18-8-3 Chromium-nickel-molybdenum-iron 
(active) 

Hastelloy "C" . 
Lead-tin solders 

Lead 
Tin 

Nickel (active) 
lnconel* (active) . 

Hastelloy "A" 
Hastelloy "B" 

Brasses 
Copper 
Bronzes 

Copper-nickel alloys 
Monel* . 

Silver Solder 

Nickel (passive) 
lnconel (passive) . 

Chromium-iron (passive} . 
18-8 Chromium-nickel-iron (passive} 

18-8-3 Chromium-nickel-molybdenum-iron 
(passive) 

Silver 

Graphite 
Gold 

Platinum 

to prevent it 
HOW TO USE THE CHART 

Notice how the metals are grouped 
in the galvanic series table. Any 
metal in one group can be safely used 
with any other metal in the same 
group. However, when you start mix
ing metals from different groups, 
you may run into serious galvanic 
corrosion of the metal higher on the 
list. And the further apart these 
metals are listed, the worse this cor
rosion may be. 

But, if you have to mix metals, pay 
particular attention to the electrical 
contact between them. Eliminate any 
metallic bridges or contacts of metal 
to metal that will permit the flow of 
electrons through them. You can do 
this by separating the metals physi
cally, or by using insulation or pro
tective coatings. Another factor is 
the relative areas of the metals in 
contact with each other. Parts hav
ing the smaller area should be of a 
metal with a lower listing on the 
galvanic series table than the metal 
used for the larger area. 

When you plan against local adion, 
keep in mind that the corrosion proc
ess is similar to galvanic action ... 
a movement of electrons from one 
point on the metal to another. Natu
rally, the easiest way to avoid local 
action is to use a metal with little or 
no impurity ... or an alloy with con
stituents that are listed closely on 
the galvanic series table. Local ac
tion on other metals, however, can 
be controlled by stopping any flow of 
electrons ... such as with protective 
coatings. Environment, too, is a fac
tor for consideration. 

FILM ON CORROSION 
AVAILABLE TO 

ENGINEERING CLASSES 

!nco's full-color sound film - "Cor
rosion in Action" - gives a graphic 
explanation of corrosion and how to 
control it. The film is in three parts: 
The Nature of Corrosion, 20 minutes 
running time; Origin and Charac
teristics of Corrosion Currents, 26 
minutes; Passivity and Protective 
Films, 17 minutes. 16mm prints can 
be loaned to engineering classes. For 
details, write Inco for descriptive 
folder on "Corrosion in Action." 
*Registered trademark 

The INTERNATIONAl NICKEl COMPANY, Inc. 
67 Wall Street~> New York 5, N.Y. 
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* 
AIR CONDITIONING, REFRIGERATION, HEATING 

and HEAT TRANSFER PRODUCTS 

*Inner-fin tube has an 
"R" factor (internal 
coefficient) of 5.05. 
This spirally wound sur
face is an excellent tur
bulence promoter. It 
positively prevents 
channeling and has the 
highest value of overall 
heat transfer coeffi
cient of all types of 
heat transfer coils. 

un 

Inner fin is the patented Dunham-Bush 
development which has revolutionized the 
design of heat transfer equipment. It has 
introduced a basic new concept of heat 
transfer engineering, permitting units of 
smaller, lighter construction. 

Engineering developments such as inner-fin 
tubing are commonplace at Dunham-Bush 
... where progress in heating, air condi
tioning, refrigeration and specialized heat 
transfer products is an everyday occurrence. 

us 

• AIR CONDITIONING 

0 HEATING 

• REFRIGERATION 

4 HEAT TRANSFER 

WEST HARTfORD 10, ~ CONNECTICUT, ~ U. S. A. 
SALES OFFICES LOCATED IN PRINCIPAL CITIES 

COLOR 
(Continued from page 44) 

should pass all the light from 400 
to 500 millimicrons and 600 to 700 
millimicrons, or blue and red light, 
and it should absorb all rays from 
500 to 600 millimicrons (green 
light). Actually, it does not do this; 
but instead, it absorbs some blue 
light too. Let us say that the ma
genta dye absorbs two parts of blue 
light. We can also put a yellow-col
ored coupler in the magenta layer 
that will absorb two parts of the 
blue light. If this yellow color will 
disappear in all areas where the 
magenta dye appears, there will 
be a uniform absorption of two 
parts of blue light over the entire 
layer and it can then be neglected. 
This is done in the undeveloped 
film by making the color-coupler 
for the green-sensitive layer yel
low in color as shown in Figure 
10-a. When the film is developed, 
the exposed areas turn from silver 
halide to pure silver, and the coup
ler turns from yellow to magenta. 

In like manner, the cyan dye ab
sorbs some green and blue light; 
therefore, a reddish color is given 
to the cyan-forming coupler in the 
film. Cyan replaces this red in the 
exposed areas, but remains in the 
unexposed areas (Figure 10-b). 
This means that the unexposed 
areas of the negative, including the 
outer borders, are a mixture of yel
low and red; and it is this mixture 
that gives an over-all orange color. 

This Is Color 
This is the process by which 

color films exposed in your camera 
are made into a positive or a nega
tive visual image. This explains 
some of the developments behind 
black-and-white and color films 
and helps illustrate the principles 
behind additive and subtractive 
color. This article was meant to 
show how color films can be pic
tured as three separate black-and
white emulsions, each sensitive to a 
primary color. When these are each 
dyed their complementary color, a 
positive or a negative can be 
formed. Over the years, the com
plexity of color films has increased, 
while the processing methods have 
become easier; and probably in an
other 15 years, it will be as easy 
for the amateur to develop color 
film in his kitchen as it will be for 
black-and-white. 

MINNESOTA TECHNOLOG 



Most modern of its kind. 

S-IL I 
New Atlanta Plant 

Architects and Engineers: 
Robert and Company 
Associates, Atlanta, Ga. 

General Contractor: 
George A. Fuller Company, 
Altanta, Ga. 

JENKINS VALVES control 
important service lines 

Mechanical Contractor: 
Standard Engineering 
Company of Washington, D.C. 

DESIGNED to be the most modern glass container plant in the world, 
covering 619,000 square feet and highly automated, this new Owens
Illinois plant can produce millions of glass containers annually. 

In the glass manufacturing operations trouble-free service piping 
Jines are an essential. Cooling operations require a flow of recirculated 
water equal to 2-million gallons per day. The furnaces consume about 
3-million cubic feet of natural gas per day. 

The fact that Jenkins Valves, in large numbers, are used to control 
water, gas, steam, compressed air and air conditioning lines in this new 
plant will not surprise most experienced architects, engineers and con
tractors. For nearly a century, "JENKINS" has been a common specifi
cation to assure maximum reliability. 

It will pay you to have this important assurance when you specify or 
install valves ... especially since Jenkins Valves cost no more. Jenkins 
Bros., 100 Park Avenue, New York 17. 

Sold Through Leading Distributors Everywhere 

APRil, 1959 

Some of the many Jenkins Bronze and Iron 
Valves which control the complex service 
piping system in the Owens-lllinois plant. 
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CO VAIR/ASTR NAUTICS 
Convair Division of 

GENERAL DY A ICS 

I 

M 
Convair-Astronautics' great new $40 million facility in San Diego was 
created solely for the purpose of putting America first and farthest 
into space. Here, graduates will participate in the program of the 
nation's mightiest missile, the Atlas ICBM, which powered the biggest 
satellite into orbit. Other programs involve lunar and interplanetary 
exploration. Many members of our staff rank among the world's lead~ 
ing authorities in their fields- distinguished scientists and engineers 
to direct your career progress. We urge you to consider a future at 
Convair-Astronautics. 

We are seeking undergraduate and graduate students majoring in 

AERONAUTICAL, MECHANICAL, 
ELECTRONIC, ELECTRICAL AND 

CIVIL ENGINEERING 
plus graduate students majoring in 

PHYSICS AND MATHEMATICS 

Please write at once to Mr. R. M. Smith, College Placement Coordinator, 

CONVAIR-ASTRONAUTICS, SAN DIEGO, CALIF. 

CONSULT YOUR PLACEMENT OFFICE FOR FURTHER DETAIL 

MINNESOTA TECHNO'LOG 



ow to keep the world's 

largest clock sign 

'turning on time 

THIS revolving clock sign, the world's largest, 
weighs in excess of 7 7 tons, has numerals 2 5 ft. 

high. And it turns day and night atop the Continental 
National Bank in Fort Worth, Texas. To keep this giant 
dock turning, the engineers specified two double-row 
Timken® tapered roller bearings for the Brewster RSH 
18" Rotary Table which turns the clock. 

Timken bearings are used because the full-line con
tact between their rollers and races gives extra load
carrying capacity. Their tapered construction lets them 
take both radial and thrust loads in any combination. 
And Timken bearings are geometrically designed and 
precision-made to roll true. They practically eliminate 
friction. 

Timken bearings solve countless problems wherever 
wheels and shafts turn. Problems that you may face in 
your future job in industry. Our engineers will be 
ready to help you. And if you're interested in a 
rewarding career with the world's largest maker of 
tapered roller bearings and removable rock bits, the 
leader in special fine alloy steel, send for our free 
booklet: .. Better-ness and your Career at The Timken 
Company". Write Mr. Russ Proffit, The Timken 
Roller Bearing Company, Canton 6, Ohio. 

How Timken bearings are mounted in the Brewster RSH 18" 
Rotary Table to take heavy loads, assure easy-rolling depend
able pedo.rmance . 

. BET.TER-NESS rolls on 

I APRil, 1959 

® 

tapered roller bearings 

First in bearing value for 60 years 
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It takes foresight ... 

It takes engineering foresight to meet the needs of a changing and growing power 
system. Design and construction of new facilities must be based on future demands. 
The Harbor Substation, located in the industrial and commercial complex sur
rounding Milwaukee's harbor, is designed to meet the expanding load of this area. 
This bulk station's design incorporates 138 kv underground cable supply, three 90,000 
kva, three winding transformers (with interconnected cooling to expand capacity in 
case of failure), enclosed metal clad switch gear, and 13.8 kv underground distribu
tion cables. The design of this station reflects one of the many and varied engineer
ing problems confronting the engineers in a growing power utility. 

We're looking for men with qualities like these! 

Even with skill, foresight, imagination and judgment, a 
person must find a receptive environment to enable him to 
exercise and develop these qualities. At Wisconsin Elec
tric Power Company you will find such an environment. 
You will have a chance to use your engineering skills in a 
wide variety of fields- electrical, mechanical, civil, chemi
cal, statistical, research, sales, administrative, etc. 

Demands for our services are so great that our current 
expansion program anticipates the doubling of our facilities. 
within a 10 year period. We invite you to grow with us! 

ISCONSIN ELECTRIC PO ER CO PANY SYSTE 
Wisconsin Electric Power Co. Wisconsin Michigan Power Co. Wisconsin Natural Gas Co. 

Milwaukee, Wis. Appleton, Wis. Racine, Wis. 

MINNESOTA TECHNO'LOG 
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's Here is a partial list of the 
unsurpassed variety of ca
reer opportunities at Allis
Chalmers: 

I lis- I r 
r 

Types of iobs 
Research 
Design 
Development 
Manufacturing 
Application 
Sales 

Service 

He has confidence born of knowing where he's going and how he's 
going to get there. The graduate training program at Allis-Chalmers 
helped him decide on a specific career- and he had a choice of many. 
He knows his future is bright because Allis-Chalmers serves the growth 
industries of the world . . . produces the widest range of industrial 
equipment. He is confident of success because he is following a suc
cessful pattern set by Allis-Chalmers management. 

Industries 
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 

Fields 
Metallurgy 
Stress Analysis 
Process Engineering 
Mechanical Design 

High Voltage Phenomena 
Nucleonics 
Electronics 
Hydraulics 
Insulation, Electrical 
Thermodynamics 

from GTC to HVI P" 
The graduate training course 
helps you decide on your "Very 
Important Position," by giving 
you up to two years of theoretical 
and practical training. This course 
has helped set the pattern of ex
ecutive progress since 1904. For 
details write to Allis- Chalmers, 
Graduate Training Section, Mil
waukee 1, Wisconsin. 

51 



I 
edited by GARY LAMONT 

1. A number ends with the digit 2. If we move the 
2 from the last place to the first, the new number is 
twice the original. What is the number? 
2. 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 remainder of 10, and by 19 a remainder of 9. 
What is the smallest possible number of peas? 
3. If each of the letters A, B, and C, represent a 
particular digit, what is the minimum value of the 
whole number ABC divided by A+B+C? (Hint! 
The answer is not 1.) 
4. An electronic circuit can be set up that works in 
a way similar to the human brain in arriving at cer
tain logical conclusions. For example, we know that 
such a statement is true if two conditions about the 
subject of the statement are given, if either one or 
both of two statements, each giving one of the nec
essary conditions for the validity of our primary 
statement, is false, the primary statement is false. 
The problem is to design a electronic circuit demon
strating this. 
5. A group of airplanes is based on a small island. 
The tank of each plane holds just enough fuel to 
take it halfway around the world. Any desired 

amount of fuel can be transferred from the tank of 
one plane to the tank of another in flight. The only 
source of fuel is on the island, and for the purposes 
of the problem it is assumed that no time is lost in 
refueling either in the air or on the ground. What is 
the smallest number of planes that will insure the 
flight of one plane around the world on a great circle, 
assuming that the planes have the same constant 
ground speed and the rate of fuel consumption, and 
that all planes return safely to the island? 
6. A farmer had five trusses of hay which he told 
his hired man to weigh. He weighed them two at a 
time in all possible ways and informed the farmer 
that the weights in all possible combinations in 
pounds were 110, 112, 113, 114, 115, 116, 117, 118, 
120, and 121. What are the individual weights of the 
five trusses? 

Answers fo March Brain Teasers 
1. Five feet. 
2. Impossible. 
3. 641 and 642. 
4. 17 ships. 
5. 81. 
6. Infinite. 

R p s EETS 
When you have to do exact work with graphs 

and charts/ you need "forms which are the most 

accurate you can buy. That1s the kind of accu

racy K&E graph sheets give you. 
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lt1s important also to select the right kind of 

grid. The K&E Graph Sheet Booklet will help 

you make the right selection from the scores of 

available grids. Ask to see this booklet at 

E I EE , 

MAIN ENGINEERIN'G BUILDING 

MINNESOTA TECHNOLOG 



By setting templates of standard 
components on photo-sensitive 
paper and exposing it, hours of 
hand drafting are saved. 

With this plotter, stereo aerial 
photos become contour maps, show 
highway routes, mineral-bearing 
formations, volume of coal piles. 

Slides give the sales staff quick 
understanding of the engineering 
superiority of their product-equip 
them with facts for their customers. 

Photographs of freight cars as loaded and as 
received provide information for engineers to 
develop better loading practices (as well as 
data for damage claims). 

l~roiii dravving lJ()ard 
to sl1 i}J}Ji11g pl~1tf<:) 

Photo raphy wor 
for the n Ill r 

s 

Whatever your field, you will find photography 
increasing in importance. It works for the research 
scientist, the production engineer, the sales executive, 
the administrator. It speeds engineering, expedites 
quality control. It trains, and teaches, and sells. It 
will help you in whatever you do. 

EASTMAN K OAK C MPANY 
Rochester 4, N. Y. 

Careers with Kodak 
With photography and photographic 
processes becoming increasingly impor
tant in the business and industry of 
tomorrow, there are new and challeng
ing opportunities at Kodak in research, 
engineering, electronics, design, and 
production. 

If you are looking for such an inter
esting opportunity, write for infor
mation about careers with Kodak. 
Address: Business and Technical 
Personnel Department, 
Eastman Kodak Company, 
Rochester 4, N. Y. 



Although m~ny surveys show that salary 
is not the prime factor contributing to iob 
satisfaction, it is of great importance to 
students weighing career opportunities. 
Here, Mr. Gouldthorpe answers some 
questions frequently asked by college 
engineering students. 

Q. Mr. Gouldthorpe, how do you deter
mine the starting salaries you offer 
graduating engineers? 

A. Well, we try to evaluate the 
man's potential worth to General 
Electric. This depends on his quali
fications and our need for those 
qualifications. 

Q. How do you evaluate this potential? 

A. We do it on the basis of demon
strated scholarship and extra-curric
ular performance, work experience, 
and personal qualities as appraised 
by interviewers, faculty, and other 
references. 

Of course, we're not the only com
pany looking for highly qualified 
men. We're alert to competition and 
pay competitive salaries to get the 
promising engineers we need. 

Q. When could I expect my first raise 
at General Electric? 

A. Our primary training programs 
for engineers, the Engineering Pro
gram, Manufacturing Program, and 
Technical Marketing Program, gen
erally grant raises after you've been 
with the Company about a year. 

Q. Is it an automatic raise? 

A. It's automatic only in the sense 
that your salary is reviewed at that 
time. Its amount, however, is not 
the same for everyone. This depends 
first and foremost on how well you 
have performed your assignments, 
but pay changes do reflect trends in 
over-all salary structure brought on 
by changes in the cost of living or 
other factors. 

E 

$31d00 s 

One of a series 

A);~Vtl911 NIVW 

Interview~ with General Electric's 

Hubert W .. Gouldthorpe 

Manager- Engineering Personnel 
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Q. How much is your benefit program 
worth, as an addition to salary? 

A. A great deal. Company benefits 
can be a surprisingly large part of 
employee compensation. We figure 
our total benefit program can be 
worth as much as 1/6 of your 
salary, depending on the extent to 
which you participate in the many 
programs available at G .E. 

Q. Pc:artidpc:ation in the programs, then, 
is voluntc:ary? 

A. Oh, yes. The medical and life 
insurance plan, pension plan, and 
savings and stock bonus plan are all 
operated on a mutual contribution 
basis, and you're not obligated to 
join any of them. But they are such 
good values that most of our people 
do participate. They're an excellent 
way to save and provide personal 
and family protection. 

Q. After you've been with a company 
like G.E. for c:a few years, who decides 
when c:a raise is given and how much it 
will be? How high up does this decision 
have to go? 

A. We review professional salaries 
at least once a year. Under our 
philosophy of delegating such re
sponsibilities, the decision regarding 
your raise will be made by one man 
-the man you report to; subject to 
the approval of only one other man 
-his manager. 

Q. At present, what salaries do engi
neers with ten years' experience make? 

A. According to a 1956 Survey of 
the Engineers Joint Council*, engi
neers with 10 years in the electrical 
machinery manufacturing industry 
were earning a median salary of 
$8100, with salaries ranging up to 
and beyond $15,000. At General 
Electric more than two thirds of our 
10-year, technical college graduates 
are earning above this industry 

ER L ELEC 

median. This is because we provide 
opportunity for the competent man 
to develop rapidly toward the bigger 
job that fits his interests and makes 
full use of his capabilities. As a 
natural consequence, more men have 
reached the higher salaried positions 
faster, and they are there because of 
the high value of their contribution. 

I hope this answers the question 
you asked, but I want to emphasize 
again that the salary you will be 
earning depends on the value of 
your contribution. The effect of such 
considerations as years of service, 
industry median salaries, etc., will be 
insignificant by comparison. It is 
most important for you to pick a job 
that will let you make the most of 
your capabilities. 

Q. Do you have one salary plan for 
professional people in engineering and 
c:a different one for those in mc:anc:ageric:al 
work? 

A. No, we don't make such a 
distinction between these two im
portant kinds of work. We have an 
integrated salary structure which 
covers both kinds of jobs, all the way 
up to the President's. It assures pay 
in accordance with actual individual 
contribution, whichever avenue a 
man may choose to follow. 

* We have c:a limited number of copies of 
the Engineers Joint Council report en
titled "Professional Income of Engi
neers-1956." If you would like c:a 
copy, write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 959_7 

LOOK FOR other interviews dis
cussing: ~ Advancement in Large 
Companies ~ Qualities We look For 
in Young Engineers ~ Personal De
velopment. 

RIC 





nSo then U. . Steel invested $7 7 0 million in u 
us 

An American baby is born every eight seconds-11,000 every day-4,000,000 a year. Our population will 
soon be over 200 million. And as our population grows, our production must grow. We'll need millions of 
new homes . . . new schools and hospitals . . . new highways to carry 75 million motor vehicles by 1970 
... not to mention countless appliances and conveniences that haven't even been invented yet! 

No temporary setback can stop the growing needs of our population. That's why United States Steel 
has gone ahead with expenditures totaling $770 million to provide more and better steels for tomorrow's 
citizens. This is the practical way that we've demonstrated our faith in the future. 

USS is a registered trademark 

United States Steel 
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Translate your 
imagination 
into action at 
General Motors 

GM positions now available in these fields for 
men holding Bachelor's, Master's and Doctor's 
degrees: Mechanical Engineering • Electrical 
Engineering • Industrial Engineering • Metal
lurgical Engineering Chemical Engineering 
Aeronautical Engineering • Ceramic Engineering 
Mathematics • Industrial Design Physics 
Chemistry • Engineering Mechanics 

Modern production methods demand new concepts in automatic 

controls for process nwchinery. Here a development in servo

mechanism~ control undergoes performance evaluatio!" tests. 

Here at the Technical Center and throughout GJ\II's 35 divisions 
and 126 plants, engineers and scientists have an opportunity 
to turn their imagination into action . . . see their ideas grow 
into reality. For General Motors is involved with the entire field 
of science and engineering. Whatever yout interests ... auto
mobiles or astrodynamics, motors or missiles ... there's a place 
at GM where you and your imagination might fit in. 

Along with the unlimited search for new paths of progress, 
you'll find opportunity for unlimited personal progress. Gen
eral Motors is always searching its own organizati_o.IL for talented 
men who cart he promoted: to supervisory and executive positions. 

If you are interested in' a fascinating futu:r:eCand have an urge 
to see your imagination translated into action ••• write Gen
eral Motors, Personnel Staff, Detroit 2, J\llichigan. 

GENERAL MOTORS PERSONNEL STAFF 
DETROIT 2, MICH. 

MINNESOTA TECHNOLOG 
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SPACE TECHNOLOGY 
Space vehicle development, including basic planning, 
development, contract coordination, and operational 
programming and planning for manned and unmanned 
satellites. Systems studies for auxiliary power supplies, 
air regenerative systems, instruments, guidance and 
communication equipment for space vehicles. 

Space probes: Development and oper:.:ttion of vehicles, 
payload and instrumentation, programming and opera
tion of flight, trajectory, communication systems, and 
ground support systems for near space and deep space 
probes. 

Beltsville 

SPACE MECHANICS 
Experimental and analytical study of orbital mechanics 
including parameters of preliminary and refined orbits, 
ephemerides, lifetimes, equator crossings and perturba
tions. 

Beltsville; Langley; Ames 

PROPULSION AND PROPULSION 
SYSTEMS 

Developmental studies of boosters, launchers, multi-stage 
engines, guidance and attitude control systems for space 
vehicles. 

Basic research on the interrelationships between elec
trical, magnetic and thermodynamic energy, and appli
cation of such knowledge to space propulsion. 

lvfagneto hydrodynamics: Research on plasma and 
ion accelerators for space propulsion and auxiliary power 
systems. 

Research on reactors and reactor shielding for aero
nautical and space propulsion systems. 

Beltsville; Lewis 

AERODYNAMICS AND FLUID 
MECHANICS 

Investigation of the thermodynamics and transport prop
erties of gases at high temperatures as encountered in 
entry into planetary atmosphere. 

Research on performance, stability and control, auto
matic guidance, and navigation for subsonic, supersonic, 
and hypersonic aircraft. 

Aerodynamic heating and satellite re-entry phenomena. 
Langley; Ames; Lewis; High-Speed Flight Station 

(Positions are filled in accordance with 
Aeronautical Research Announcement 61 B) 

NASA directs and implements the Nation's re
search efforts in aeronautics and the exploration 
of space for peaceful purposes and the benefit of 
all mankind. We offer unique opportunities in 
basic and applied research to scientists and engi
neers with degrees in the various disciplines. 

Briefly described here are representative cur
rent NASA programs. Openings exist in all of 
these programs, at the facilities named. 

INSTRUMENTATION AND 
COMMUNICATION 

Research and development of new sensing devices and 
instrumentation techniques in electronics, optics, aero
dynamics, mechanics, chemistry and atomic physics. 

Systems studies and eva! uation of control, guidance, 
navigation, and communication equipment for space 
vehicles and other high performance applications re
quiring rugged and compact design. 

All Facilities 

GEOPHYSICS, ASTRONOMY AND 
ASTROPHYSICS 

Experimental programs and evaluation studies of astro
nomical and geophysical measurement and scientific 
equipment used in space vehicle payloads. 

Studies of fields and particles in space, investigations 
of the composition of planetary atmospheres, and de
vei.opment of instrumentation and experimental tech
niques for these investigations. 

Beltsville 

STRUCTURES AND MATERIALS 
Investigation of the characteristics of high temperature 
structures and materials. Study of fatigue, structural 
stability, and other problems of structural dynamics. 

Solid State Physics: Study of the elementary physical 
processes involved in mechanical behavior of materials, 
such as fractures; the nature of the corrosion process; 
and physical-chemical relationships governing behavior 
of materials. 

Langley; Ames; Lewis 

MATHEMATICS 
Application of advanced mathematical techniques to the 
solution of theoretical problems in aeronautical and 
space research, involving the use of large modern com
puting equipment. 

All Facilities 

RESEARCH FACILITY 
ENGINEERING 

Translation of research specifications into complete ex
perimental facilities, involving mechanical, electrical, 
structural, architectural and machine design, and con
struction engineenng. 

Langley; Ames; Lewis 

Please address your inquiry concerning any of the 
programs listed here to the Personnel Director of 
the appropriate NASA research center: 
Langley Research Center, Hampton, Virginia 
Ames Research Center, Mountain View, California 
Lewis Research Center, Cleveland, Ohio 
High-Speed Flight Station, Edwards, California 
Beltsville Space Center, 4555 Overlook Ave., 
Washington, D. C. 

National Aeronautics and Space Administration 
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Lubrication of enclosed parts can now be 
inspected without disassembly. Standard 
Oil scientists have developed the instru
ment system shown here which measures 
the presence or absence of the required 
lubricant on concealed parts by checking 
the ability of the entire assembly to cut 
down radiation passed through it. 

How to ~~see" without looking 
At a final inspection station how would you 
make sure that enclosed parts were properly 
lubricated? Until recently, if you really wanted 
to know, you had to remove the housing, dis
assemble the mechanism-a costly, time
consuming process-and take a look. 

But now Standard Oil research has solved 
the problem with a new instrument system 
that does away with disassembly. It passes 
radiation through the assembly and measures 
the amount that gets through. Inspectors can 
tell whether or not the proper level of lubricant 
is present without looking inside. 

This remarkable device is just one of hun
dreds of ways in which Standard has helped 
industry solve problems connected with lubri
cation. It was developed by a team of Standard 
Oil scientists and engineers who saw the need 
for a new approach to an old problem. 

Such creative thinking is the product of the 
atmosphere in which Standard Oil scientists 
work. They have the time, the equipment and 
the opportunity to contribute to the progress 
of their industry and their country. That is 
why so many young scientists have chosen to 
build satisfying careers with Standard Oil. 

STANDARD OIL COMPANY 
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS THE SIGN OF PROGRESS .•• 

THROUGH RESEARCH 

MINNESOTA TECHNOLOG 
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The Hight testing of second generation missiles-more versatile 
and powerful than their predecessors- requires a device for sure 
termination of any missile flight that might endanger the test 
range or surrounding area. 

Ramo-Wooldridge engineers, under a United States Army Signal 
Corps contract, have successfully developed and delivered the 
first sub-miniature, completely transistorized radio "command 
destruct" receivers. 

Specifically designed for missile flight safety operations, the 
receiver (AN/DRW-11) can actuate safety mechanisms or destruct 
devices. It has three command channels, each of which actuates 
a control relay. 

The "command destruct" receiver accepts frequency modulated 
signals in the UHF radio command control band. It is designed 
to operate with closer radio frequency and command frequency 
channel spacing than has been used to date, thus making possible 
more efficient use of the available radio spectrum. 

Compact and rugged, the radio receiver's modular construction 
permits rapid and complete accessibility to all components. One 
module houses the basic receiver. The second module contains 
the three command channels and relays. This integrated package 
occupies 115 cubic inches, and weighs 4 pounds. The receiver 
requires no pressurization and operates reliably under the adverse 
environmental conditions encountered in missile flight testing. 

Engineers and scientists interested in being associated with some 
of the nation's most advanced research and development programs 
are invited to acquaint themselves with current opportunities at 
Ramo-Wooldridge. The areas of activity listed below are those 
in which R-W is now engaged and in which openings exist. 

Missile electronics systems 
Advanced radio and wireline communications 
Information processing systems 
Electronic language translation 
Anti-submarine warfare 
Air navigation and traffic control 
Analog and digital computers 
Infrared systems 
Electronic reconnaissance and countermeasures 
Basic and applied physical research 

For a copy of our brochure, An Introduction to Ramo-Wooldridge, 
or other additional information write to Mr. Donald L. Pyke. 

ID 
P. 0. BOX 90534, AIRPORT STATION • LOS ANGELES 45, CALl FORNIA 

a division of Thompson Ramo Woo. Inc .. 

5 



1 

RE You a conformist? Does today's complex way 
of life get you down? You don't have time for 
relaxation and hobbies? Ever consider raising 

tropical fish? It's a hobby that is easy, relaxing and 
unusual. 

Of course, you have many questions. What do I 
need? How do I go about it? How much will it cost? 
But enough introduction, let's consider the hobby, 
that is the easiest way to answer any questions. 

There are many mistaken ideas about aquarium 
keeping. Let us see if there is any truth in them. 

Fallacy No. I 
"Who wants one of those smelly tanks?" 
If they were smelly, no one would want them. 

Fortunately only poor housekeeping can make tanks 
of water, plants and fish stink. A well set up aquar
ium smells like earth and fresh water. 

Fallacy No. II 
"Aren't they beautiful? They must be expensive." 
Wrong again. Over 20 million people raise tropi-

cal fish. If fish were expensive, who could afford 
them? 

Fallacy No. III 
"What a mess it must be to change all that wa

ter." 
Yes, it would be, but it seldom happens. Once a 

fish has lived in a tank for a few days, the water is 
all right for him. Why change it? 

Now that we know what isn't true, we need facts 
and figures about the hobby. First, we will find out 
what we need, then how to put it together and then 
how we can keep the finished aquarium in good 
shape. 

Equipment 

Aquarium Tanks 
There are many types of aquarium tanks: glass, 

plastic, fishbowls, etc. The most widely used and 
accepted type is the frame and glass tank. The 
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frame is made from stainless steel and the glass is 
thick, rolled plate. The thickness of the glass depends 
on the size of the tank. Cheaper tanks contain cast 
glass, which is not uniform and produces distortion. 

Aquarium tanks should be as shallow as possible. 
The depth of the tank and the surface of water ex
posed to the air are the most important factors in 
determining the number of fish that the tank can 
safely hold. A very shallow tank, however, is an eye
sore and a compromise is always made between bio
logical and artistic requirements. At the water sur
face of a tank, oxygen is absorbed and carbon diox
ide is released to the air. When the tank is too deep, 
the carbon dioxide-laden water sinks to the bottom 
and no interchange is possible. 

Table 1 shows the sizes and costs of various 
aquarium tanks. The price includes a full cover with 
reflector light. 

Capacity Height Length Width Frame Costs 
2~~ gal. 8 in. 10 in. 6 in. iron $ 7.98 

steel 9.98 
5 gal. 10 in. 14 in. 8 in. iron 10.95 

steel 11.45 
10 gal. 12 in. 20 in. 10 in. iron 20.95 

steel 22.50 
15 gal. 12 in. 24 in. 12 in. iron 22.95 

steel 27.85 

Table 
Size and cost of various aquarium tanks. 

Most beginners buy the smallest, cheapest tank 
that they can find. Except for special purposes, very 
small tanks are a mistake. They give little room for 
decorative effects and are hard to keep clean. The 
best tank for the beginner is a 10 gallon tank with 
steel frmne. For the person with a limited pocket
book, a 5 gallon tank would be good. Later the larger 
tank could be purchased and the small tank could 
then be used for breeding fish. One word of warning, 
a very large capacity tank also has a very large 
bottom area. This creates a problem when it comes 
to buying enough plants to fill it. 
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Water 
Your tap water may be perfectly satisfactory for 

use immediately, but often it is not. It usually con
tains free chlorine and other gases. It may be of the 
wrong salinity or hardness or it may be too acid or 
alkaline. Most tap water can, however, be safely used 
after standing a day or two. This is a process called 
conditioning. Often, shortly after a new aquarium 
has been set up, the water becomes gray and cloudy 
because the bacteria in the water have grown faster 
than their natural enemies. This condition usually 
corrects itself in a few days when infusoria start 
eating the bacteria. 

Chemically pure, distilled water should not be 
used in aquarium tanks as the fish must have some 
chemicals in the water for normal growth. Trace 
amounts of most elements can be added to the pure 
water but it is much easier to use conditioned tap 
water. 

Gravel 
If the gravel for the bottom is too coarse, the 

plants will not take root and waste food will fall to 
the bottom. This would make it hard to keep the 
aquarium clean. If the gravel is too fine, plant roots 
will decay in it. The easiest way to solve this prob
lem is to buy what you need from the pet store. One 
pound of gravel for each gallon of tank capacity will 
be adequate. 

Wash the gravel in a bucket to remove dust and 
other foreign matter before you put it in the 
aquarium. 

filters 
There are three basic filters that can be used in an 

aquarium. Each has its own purposes. A discussion 
of each is presented below. 

Sub-gravel Filter 
This is a filter designed to be hidden below the 

gravel bottom. Figure 1 shows the construction and 
operation of this filter. When the filter is in opera
tion, water is drawn down through the gravel bot-

Construction of sub-gravel filter 
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tom. Bacteria in the gravel destroy fish and food 
wastes. This filter is completely hidden but it does 
not remove larger waste particles, they remain on 
the surface of the gravel. 

Outside Filters 
These filters hang on the back of the aquarium. 

Water is siphoned into the filter from the tank, 
passed through fiberglas and charcoal and returned 
to the tank through an airlift tube. Figure 2 shows 
this filter in operation. This filter removes all waste 
from the tank but requires constant changes of the 
filter rna terial. 

Inside Filters 
These filters are placed in the tank and rest on the 

gravel. Water is drawn into the filter, passed through 
filter materials and returned to the tank. Figure 3 
shows the operation of this filter. The inside and the 
outside filter both do a very good job of filtration but 
the inside filter takes up space in a small tank. 

The outside filter is the most expensive of the 
three and the inside filter the cheapest. Typical costs 
for filters for a 5-10 gallon tank are shown below: 

Inside Filter ................................ $2.95 
Outside Filter ............................ 5.95 
Sub-gravel Filter ........................ 3.95 

The sub-gravel filter is the best for the beginner. 
It is slightly more expensive but does not require 
any care or maintenance expense. It will cost $1 per 
month to provide filtering materials for the other 
two filters. 

Miscellaneous Equipment 

An air pump must be used with any of the filters. 
About $5 will buy a good vibrator pump. The pump 
won't supply 50 tanks, but it's cheap! If you have a 
pump, a 35¢ air stone will double the fish capacity 
of the tank. The small air bubbles it gives off do not 
increase the oxygen content of the water. These bub-

Fig. 1 

(Continued on page 35) 

Sub-gravel filter in oper'ation 

AIR FORCES 
WATER UP 
IN TUBE 
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Dick Savoye/ a graduate student on the cathode nickel 
project cleaves a radioactive oxide coating from the 
cathodes. 

ESEARCH rs TRULY an amazing business. For the 
past six months I have been given the opportun
ity to learn about two fascinating research proj

ects at the University: The Cathode Nickel and 
Secondary Emission p~ojects in the Electrical Engi
neering Department. Working as a technician, I have 
picked up so much information I have almost begun 
to start to understand what is going on. 

Behind the glass doors of the Main Lab on the 
third floor of the EE building lies a maze of scientific
looking paraphernalia: bake-out ovens, experimental 
stations with complicated tube structures, vacuum 
apparatus, life-racks, ion gages, oscilloscopes, R-F 
generators, Graduate students, etc. Officially this is 
the Electrical Engineering Physical Electronics Re
search Laboratory. Dr. W. G. Shepherd is the director 
of the projects. 

The largest project is Cathode Nickel. Essentially 
the research problem is to understand the basic proc
esses that occur in the emission of electrons from 
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oxide-coated cathodes. Although cathode emission is 
observed in almost every electronic tube, little of the 
phenomenon is understood. It is hoped that the 
research will eventually provide an understanding 
which will lead to cathodes with base nickels having 
readily controlled characteristics and which are cap
able of ready activation and reliable life. 

To measure the thermionic activity of cathodes, 
measurements are made on carefully constructed 
diodes using ingenious measuring technique. This 
technique involves the application of a single three
microsecond, high-voltage pulse to a diode under 
test. Large currents of the order of several amperes 
can be drawn under a potential of thousands of volts 
applied with the cathode in equilibrium. The tubes 
themselves are almost entirely constructed in the 
laboratory's glass shops under very clean conditions. 
A new ultra -clean assembly room is now under con
struction. 

The oxide coating on the cathodes must of course 
be carefully analyzed. Considerable research has 
gone into scientifically controlling the chemicals that 
go into the oxide coating and materials for binding 
this coating to the nickel cathode. Often a radioactive 
isotope such as Sr89 is used to check the amount of 
chemical reduction and evolution occurring from the 
reactions that take place within the oxide coating. 
Various techniques have been developed to avoid 
contamination of the anodes from these free metals. 
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In the act of pulsing diodes is Owen 

Nelson, a graduate research assist
ant. The tube under test is a 11 bank 
of four 11 diode and titantium sputter 
pump-all fabricated completely in 

the laboratory. Part of the pulsing 
equipment that measures the emis
sion of the diodes is shown in the 
background. 

Frmn all this research, a great amount of data 
has been accumulated, analyzed, and re-analyzed. 
Many different models and theories have been pro
posed and then substantiated or rejected by the data. 
"There is now general agreement that the oxide is 
an n-type semiconductor and that an excess of alka
line earth metal in the coating is essential for high 
emission." Much has been learned but there is still 
a large gap in the theory in explaining the entire 
oxide cathode phenomena. 

The Secondary Emission project works with much 
of the same basic equipment as Cathode Nickel, but 
it is interested in explaining something much dif
ferent. High energy electrons (100-1500 ev) from an 
electron gun bombard a very thin MgO film (500A0 ) 

on a metal base. Measurements are made to deter
mine the ratio of secondary electrons coming off the 
target to the primary electrons. Many different ex
periments are run to analyze the effect of different 
factors on the ratio. Instead of the oxide film, crys
tals can be used as the target. Pulsing equipment is 
used to distribute the charge through the non-con-

ductor. There is also a good deal of mathematical 
study in the theoretical aspects of the problem. The 
Secondary Emission and Cathode Nickel projects 
involve very much "pure" research, but to have a 
good understanding of the processes involved here 
would undoubtedly have great practical conse
quences in electronics and physics. 

There is quite a bit more than just making a 
tube, plugging it in, and taking data. A few of the 
associated problems include the electronic and vac
uum equipment necessary. The quasi-infinite amount 
of electrical measuring and power equipment that 
is required is often constructed in the projects' Elec
tronic Shop. Low vacuums of the order of 10-10mm 
Hg are required. This low vacuum is obtained by a 
Titanium "Sputter Pump" and is measured with ion 
gages. All tubes and parts must be "baked-out" to 
drive off gas impurities. Large R-F generators and 
bake-out ovens are used for this purpose. 

The graduate students and engineers who conduct 
the research and design the equipment are easily the 
most impressive phenomena in the laboratory. 

Stan Brodsky is an I.T. Sophomore from St. Paul Central. He is 
majoring in Mathematics and Physics and hopes to eventually go 
on to graduate school. 
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His extra-curricular activities include being the recording secretary 
of Sigma Alpha Sigma, Professional Engineering Fraternity. 
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JAMES B. DOUGHER 
Editor-in-chief 

Jim is winding up his fourth 
year on the TECHNO LOG; 
next year he will be EE's rep
resentative to the Technolog 
Board. 

Jim's plans for the future in
clude a summer with Procter 
and Gamble in Iowa City, and 
three years with the Navy 
after graduation in June of 
1960. 

Jim's successor as Editor will 
be Bob Edmeyer who has been 
a Council Editor on the 'LOG 
staff this year. 
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RICHARD BOBN!CK 

Staff Artist 

Dick Bobnick, the TECHNOLOG Art Editor for the past 
three years, is graduating this year in Art and Sociology. 

In addition to the covers each month, he has lent his 
personal touch to many of the articles within the magazine. 
His illustrations often conveyed a theme or mood which 
would have been unobtainable with a photograph. 

f r 

GEORGE GAMOTA 
Business Manager 

This is the second year for 
George on the TECHNOLOG 
staff. Next year he plans to be 
business advisor to Gary La
mont who is taking over the 
chores of Business Manager. 

During the summer George 
is going to work for the Phy
sics Dept. and attend summer 
school. Upon graduation in '61 
he hopes to work toward ad
vanced degrees and perhaps 
teach at the university. 
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Editorial Staff 
left to Right: Dougher, Runge, Edmeyer, Hughes, Edell, Buchmeier; McGee. Miss
ing from picture: DiMarco, Summers, Rust, Moravec, Kirchoff, Barnaal. 

Business Staff 
left to Right: Keller, lamont, Gamota, Breimhurst. 
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THE COMPOUND IS 

Polyethylene T erephthalate 

THE NAME IS 

HE DISCOVERY of polyethylene terephthalate 
by Whinfield and Dickson of Calico Printers As
sociation, Ltd., in 1939-41 was one of the out-

growths of earlier research by Carothers, who opened 
the field of condensation polymers by his work on 
polyesters and polyamides. After starting further 
work on polyesters, the DuPont company has brought 
this polymer to commercial production in two forms: 
"Mylar" polyester film and "Dacron" polyester fiber. 
An evaluation of this polymer shows good spinning 
and drawing characteristics, indicates a high melting 
point, and shows good resistance to hydrolytic 
degradation. 

The general label "polyester" covers an extreme
ly broad group of materials produced by reactions 
between certain acids and alcohols. "Polyester film" 
refers primarily to polyethylene terephthalate de
veloped by the DuPont company and trademarked 
Mylar. An exception is Minnesota Mining and Mfg. 
Company's Scotchpak polyester film developed pri
marily for packaging. 

Mylar is commercially available in three forms: 
Type A, general purpose and electrical film; Type 
C, for capacitor applications requiring high temper
ature insulation -resistance; and Type D, a highly 
transparent film with a minimum number of sur
face defects. Scotchpak .. is available in two forms: 
Type A, heat sealable. on one side only; and Type B, 
heat sealable on both sides. 

The extraordinary growth in ·applicatons of poly
ester film is attributable mostly to (1) its extremely 
high mechanical and dielectric strength, (2) its good 
thermal and chemical stability, and (3) its adapt
ability to decoration by metalizing or other tech
niques. Each of these properties will be discussed in 
order in these categories: electrical, mechanical, and 
decorative applications. Other properties of Mylar 
will be included also. The primary purpose here is 
to point out the properties of the film that make it 
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Versatility In Plastics 

by OMAR DAHL 

suitable for each type of application, and to describe 
typical uses. The many a,nd varied uses that has 
been found for the polyester film will become evi
dent. Possibly the reader will be able to think of a 
new application for Mylar after viewing the uses 
already found for it. 

Mylar's high dielectric strength, 4000 volts per 
mil at 60 cps for a 1 mil film, makes it very useful in 
the construction of capacitors. The only other ma
terial which comes close to Mylar which was com
pared with it is Acetate-Butyrate of a good grade of 
Acetate, both of which have dielectric strengths of 
3700 volts per mil for a 1 mil thickness at 60 cps. 

Assuming that capacitor area is directly propor
tional to dielectric strength, Mylar permits reduc
tion in size and weight of capacitors of from 8 per 
cent (for Acetate-Butyrate of a good grade of Ace
tate) to 91 per cent (for rag paper). It reduces leak
age and dielectric losses making the capacitor more 
suitable for use in subminiature assemblies. Low 
moisture absorption of Mylar minimizes sensitivity 
to high humidity and, in some cases, eliminates the 
need for sealing the capacitor in metal tubes to pre
vent short circuits in high humidity applications. 
Permanent insulation between capacitor foils is as
sured with the use of Mylar. 

Another charactertistic of Mylar which makes it 
useful in capacitor application is its low power fac
tor of 0.003 (for 1 mil thickness). Two other mate
rials which excel Mylar in this aspect are Polyethy
lene (p.f. = 0.0005 for 0.0015 in. thickness) and poly
styrene (p.f. = 0.0001 to 0.003 for 0.003 thickness). 
The low dielectric strength of these two materials, 
however, makes Mylar the better material for the 
job. 

Mylar is used in motors, generators. and trans
formers and as insulation for formed and random 
wound coils, and as phase separators, slot liners, and 
layer insulation. The thinner gages of this polyester 
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film allow the generation of power in smaller frame 
sizes. The film will not wick water into coils and 
it absorbs less than 0.5 per cent water (1 week im
mersion). Mylar's stability when exposed to moisture 
or to elevated temperature allows one to use general 
purp?~e equipn:-ent in many environments normally 
requ1nng special construction. Toluene, gasoline, 
acetone, lubrication oils, and greases. do not affect 
Mylar. 

Mylar's transparency permits visual inspection 
of d~~ cell batteries when used as an overwrap. High 
stability and toughness permits magnetic tapes made 
of this material to be thinner and thus increases the 
amount of recording time per tape. When used in 
wire and cable insulation the actual size of the wire 
can be reduced. In general Mylar's mechanical and 
dielectric strength allows the bulk and weight of 
insulation systems to be reduced. Mylar can also be 
used in cornbination with rag paper, asbestos, glass 
cloth, and mica paper or mica splittings. 

. _One _of the most pronounced properties of Mylar 
Is Its high tensile strength: 17,000 - 23,000 lbjin2 • 

This is about 2 to 9 times as strong as similar mate
rials such as acetate, polystyrene, and polyvinyl 
chloride. A story in Life (May, 1955) on Mylar brings 
out this property in an interesting way. A large 
sheet of Mylar was laid on the ground and on this a 
wooden platform was placed. A car was driven on 
the platform and the corners of the Mylar sheet 
brought together above the car and the car was 
lifted about three feet off the ground with a crane. 
It is not recommended here that one should do this 
with his car but this spectacular test does dramatize 
Mylar's strength. 

Mylar finds use in packaging because of its me
chanical properties, relative insensitivity to oils, 
greases and acids, its transparency, and the fact that 
it can be printed and decorated. Especially important 
in food packaging is its chemical inertness. Utiliza
tion of the beneficial properties of each material is 
obtained when this polyester film is used on com
bination with paper, metal foil, cardboard, or other 
plastic films. The outstanding resistance of Mylar to 
flex failure, 20,000 flexes as compared with several 
hundred for celulosics, has also enabled it to be used 
in industry which up to now had been filled with 
materials with less desirable physical properties. 

Mylar is relatively stiff, having a modulus of 
about 550,000 psi and has an impact strength about 
4 times higher than that of other plastic films, about 
90 kg-em. Its resistance to attack by fungi and bac
teria is shown by the fact that no reduction in ten
sile strength or flexibility occurred after burial for 
12 months in bacteria-infested soil. Mylar's heat
sealable characteristic is important from the stand
point of fabricating packages on automatic packag
ing machinery. Thermoplastic coated films can be 
heat sealed by conventional techniques. A new de
velopment for Mylar has enabled it to be used for 
shrink packaging of foods such as meats and poultry. 

(Continued on page 37) 
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TRAI I G E 

GOOD 

ANY NEW engineering graduates face their first 
job in industry with strong feelings of inse
curity. They quite properly ask themselves 

whether or not their theoretical engineering back
grounds have made them ready to work with real 
engineering problems. The concept of leaving their 
lecture halls, textbooks and readily available aca
demic guidance gives them pause. Up to this point, 
the young engineer has always known what was 
coming next. He has always known how he stood, 
where he was going, and when he was going to get 
there. Now, on entering the industrial world, it is 
not surprising that he exhibits a degree of uncer
tainty and apprehension. Will he sink or swim? 

Fortunately, enlightened industrial concerns are 
determined that he shall swim. By the time he re
ports on his first day of work, his company has al
ready invested thousands of dollars in him, and it 
is well known that his success, and the success of 
others like him, will eventually affect the growth 
and progress of the company. Engineering manage
ment in successful industrial concerns in the United 
States continually looks for better ways in which 
to train the new engineers-to bring him up to full 
effectiveness as quickly as possible. They are looking 
for ways to help him understand the specific tech
nology of their industry, and to apply the theoretical 
knowledge he has acquired from his engineering 
education. Beyond that, they are seeking ways to 
increase his self-confidence as an engineer, and to 
teach him to work within the industrial organiza
tion. In general, they have abandoned the old-fash
ioned concept that "a young engineer does not earn 
his way until he has been around for a couple of 
years." They are now trying to help the new engi
neer become a competent and confident member of 
the organization, able to do his part and earn his 
way, within his first year of his employment. 

There are many ways in which the companies 
approach the training of new engineers. Some large 
firms move their group of new graduates from de
partment to department, several times in the first 
year. This is an effort to give them a broad view of 
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by JAMES EDWARDS 

the company's operations and problems. Other firms 
rely heavily on classroom-type training, sometimes 
using the faculty of nearby universities for advanced 
courses in special subjects. On-the-job training char
acterized by early responsibility, guided experi
ences, and planned personal coaching is used by some 
firm_s. Many companies combine several approaches. 

The objective of early training is to develop the 
new 1nan into a successful engineer in the company's 
area of interest. For a man to be successful in later 
years, training must continue in one form or an
other to develop each engineer to the highest level 
of which he is capable. In acquiring new skills and 
advancing in responsibility, the engineer must be 
able to handle each job along the way in an out
standing fashion. The individual will be given an 
opportunity to do bigger and better things only when 
he has proved his ability to do well the jobs to which 
he has been assigned. It seems reasonable, therefore, 
that the training that will help develop the engineer 
to his maximum potential should be focused at each 
step on the individual job to which he is assigned. 
To many successful industrial firms, this reasoning 
points to on-the-job training, with careful individual 
coaching and guidance. This applies to a man in his 
first few months of work and also to the man who 
makes substantial personal progress in later years. 
The basic principle is to give the man carefully se
lected assignments right away, and at the same time 
to give him enough advice and counsel to enable him 
to do them well. For first-year training, this usually 
means giving the new engineer relatively small jobs 
or small parts of larger projects with the understand
ing that it is his personal responsibility to get the 
work done. He has daily or weekly conferences with 
his immediate supervisor during which he is made 
aware of possible paths to his problem's solution, of 
available technical literature, and perhaps the pit
falls to be avoided. 

The complexity of the problems assigned is grad
ually increased and other respresentative types of 
assignments are worked into his program. But the 
key fact is that he is always wor1dng on real and 
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" ... a good company accepts the responsibility to 
provide a new engineer with the training opportuni
ties and environrnent most conducive to building a 
successful career." 

useful assignments for which he is personally re
sponsible and by which he and his superiors can 
judge his progress. 

In sumn1ary, there is no "best way" to train the 
new man. However, one method which has been used 
successfully to provide the new engineer with a 
good foundation for further development incorpor
ates these key points: 

1. Initial assignment to useful project work 
within the young engineer's scope, recogniz
ing his interests and education. 

2. Planned professional and personal coaching by 
the immediate supervisor, who receives ex
pert staff assistance from a training specialist. 

3. Early orientation concerning the company, 
engineering organization and functional re
lationships. 

4. Carefully selected future assignments which 
the man can do well and which develop him 
rapidly to his maximum potential. 

Training can no longer be considered a nice func
tion in which the Personnel Department altruisti
cally tries to orient the new man. It has instead, be
come an important part of the jobs of most of the 
engineers in up-to-date engineering organizations. 

In their own interest, good companies are pro
viding the opportunity for the new engineer to re
ceive the training he needs. The intelligent engi
neers with the desire to learn and a drive for 
achievement will certainly take full advantage of 
the training opportunities offered. No organization 
can guarantee a man that he will be successful, but 
a good company accepts the responsibility to provide 
a new engineer with the training opportunities and 
environment most conducive to building a success
ful career. The engineering graduate owes it to him
self to investigate a company's training philosophy 
and practice before choosing it for employment. 
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JAMES EDWARDS 

James M. Edwards is a native of 
Montclair, New Jersey. World War II 
interrupted his education but in 1948 
he graduated from Yale in Mechanical 
Engineering. During the war he was a 
fighter pilot in the China-Burma-India 
theatre-flying 57 combat missions in 
P-47s and P-38s. Mr. Edwards joined 
Procter and Gamble's Engineering Di
vision in 1948. He was trained in a 
variety of engineering assignments 
with primary interest in packaging 
machinery and process equipment. In 
1957 he became manager of P&G's 
Engineering Division. 
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T I H 0 
from Donald * Dou las, rfb 

President, Douglas Aircraft Company 

I've been asked whether non-aeronautical engi
neers have good prospects for advancement in 
the aviation industry. 

The answer is yes, definitely! At Douglas many 
of our top supervisory people have moved up from 
other engineering specialties. The complexity of 
modern aircraft and missiles requires the greatest 
variety of engineering skills known to industry. 

For example, we now have pressing needs for 

mechanical, structural, electrical and electronics 
engineers in addition to aerodynamicists, physi
cists and mathematicians. Whatever your back
ground in the engineering profession may be, 
there are prime opportunities in the stimulating 
aircraft and missiles field. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box 600-Y 

Santa Monica, California 
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Marsha wipes lipstick from Jim's face. How did he get covered with lipstick? In 
the line of duty gentlemen ... in the line of duty. 



The parade moves onto the campus officially starting E-DA Y activities. 

E-DAY C NTESTS 
To encourage more active partic

ipation in E-D A Y the TECHNO
LOG sponsored the E-Day Button 
Contest, and the 'LOG and the 
Tech Commission jointly s p on
sored a Treasure Hunt. The 1959 
E-Day button was designed by 
John W. Harris, third year Aero. 
For his efforts he won the $20 first 
prize and a trophy. 

The E-Day Treasure Hunt 
turned out to be easier than every
one had anticipated. 

On Wednesday morning a group 
of civils from ASCE triangulated 
in on a large mass of concrete near 
one end of the Mall. At the edge of 
it they found the object of their 
search, a s m a ll gold shamrock. 
Upon presenting the shamrock to 
the E-Day office they were pre
sented a check for $75. Being typi
cal engineers they promptly in
vested it in 150 pitchers of brew at 
The Big Ten. There was free beer 
for all engineering seniors the rest 
of the day. 
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Technolog float: Seated in back is Queen Paula Philips. Her two attendants 
are Caroljean Meyer and Jean MacDonald. 
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I 
General Chairman - BILL MILLER 

Business Manager- Hank Oredson 

Ass't General Chairman- Don Sundell 

Ex·-officio Vice General Chairman- Jim Dougher 

OFFICE 
Dave Voxland-chairman 
Pat Pilney 
Jack Westover 
Carol A1n undson 

QUEENS 
Al Greenberg-chairman 
Lyle Hartman 
Charles Pratt 
Bruce Arnold 
Jim Harris 

OPEN HOUSE 
Pete Cartwright-chairman 

departmental exhibits 
Lou Flanders-co-chairman 

industrial exhibits 
Karl Veith-co-chairman 

industrial exhibits 
Dick Pilgren 
Lee Fischer 
Jim Reynolds 
Lionel Benig 

BLACK BOOK DANCE AND 
BRAWL 
Doug Trask-co-chairman 
Ron Rodrigue-co-chairman 
John Heggestad 
Pat Flynn 

BUT'TONS AND HATS 
Mary Hart-chairman 
Keith Fleming 
Jack Wood 

POSTERS 
Glen Carlson-chairman 
Gene Waldorf 
Roger Johnson 

KNIGHTING 
Paul Schluter-chairman 
Tom Fisher 
Dick Pilgren 

PUBLICITY 
Phil Ratte-manager 
Gary Lamont-on-campus 

chairman 
Sy Ryan-off-campus chairman 

MAY, 1959 

TOURNAMENTS 
Jack Wiehe-co-chairman 
Tom Reedy-co-chairman 
Duane Herold 
Jerry Hagen 
John Ramberg 
Jim Lokken 
Marve Thompson 

PARADE 
Ken Peters-co-chai1·man 
Bob Eberspacher-co-chairman 
Bob Edmeyer 
George Gamota 
Bob McGee 

PICNIC 
Jim Eakman-co-chairman 
Art W esterberg-co-chairman 
Sheldon Thompson 
Howard Wick 
Louise Vely 
Mary Maki 
Ron Christenson 

Bill Miller- E-Day General Chairman. 

Bill at work. 

19 



Dean Johnson presents Plumb Bob Awards. 

20 

Plumb Bob escort leaves Blarney Stone to open knighting 
ceremonies. 

St. Pat knights his loyal 
followers. 

MINNESOTA TECHNOLOG 



Marsha Gaviser Crowned Queen Colleen 

St. Pat Moves to Royal Duty ? ? 
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I 

Multiply 

Abamperes -------------------------
Abamperes --------------------------
abamperes· per sq em ______ _ 

abampere-turns ---------------- .. -
abampere-turns _________________ _ 
abampere-turns per em ____ ... 

abcoulombs -----------------------
abcoulombs ------------------------
abcoulombs per sq em ____ _ 
a bfa rads ------------------------ _____ _ 
a bfa rads ------------------------ ____ _ 
abfarads ------------------------ ____ _ 
abhenries ---------------------------
a bh en r i e s ---------------------------
a bh en ri e s ----------------------------
abmhos per em cube ______ _ 
abmhos per em cube _______ _ 

aboh ms ------------------------------ __ 
abohms 
abohms 

a boh ms --------------------------------
abohms per em cube _________ _ 
abohms per em cube _______ _ 

abvolts -------------------------------
abvolts --------------------------------
acres 
acres 
acres 
acres 
a ere s _____________ -----------------------
acre-feet ------------------------------
acre-feet 
amperes 
amperes 
amperes per sq em 
amperes per sq inch 
amperes per sq inch 
llmperes per sq inch 
ampere-turns 
ampere-turns 
ampere-turns per em _________ _ 
ampere-turns per inch 
ampere-turns per inch _______ _ 
ampere-turns per inch _______ _ 
Amp-weber/ meter _________ _ 

Angstrom Unit --------------------
ares -------------------------------------
ares --------------------------------------
atmospheres ------------------------
atmospheres ________ ---------------
atmospheres -----------------------
atmospheres ------------------------
atmospheres -------------------- ___ _ 
atmospheres 
Average noon sunlight 

on 1 sq meter ------------------
Bars -------------------- _____________ _ 
Bors 
Bars 
Bars 
Bars ------------·---

board-feet -------------- ·----------

British thermal units 
British thermal units 
British thermal units 
British thermal units 
British thermal units 
British thermal units 
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By 

10 
3x1Q10 
64.52 

10 
12.57 
25.40 

10 
3x1Q10 
64.52 

109 
1Q15 

9x1Q~O 
lQ-9 
1Q-6 

1/9x1Q-20 
1.662x10~ 

10:3 
lQ-15 
lQ-:3 
1Q-9 

1/9x1o-:w 
lQ-:3 

6.015x1Q-:3 
1/3x1Q-10 

lQ-8 

43,560 
4047 

1.562x1Q-R 
5645.38 

4840 
43,560 

3.259xl05 
1/10 

3x1Q9 
6.453 

0.01550 
0.1550 

4.650x108 
1/10 
1.257 
2.540 

0.03937 
0.3937 
0.4950 

1 
1Q-R 

0.02471 
100 
76.0 
29.92 
33.90 
10,333 
14.70 
1.058 

Aoorox. 1 
9.870x10-7 

1 
0.01020 

2 089x1Q-:3 
1.450x10-5 

144 
0.2530 
777.5 

3.927x1Q-4 
1054 
107.5 

2.928x1Q-4 

To Obtain 

om peres 
stotomperes 
omperes per sq inch 
ompere-turns 
gilberts 
ompere-turns per inch 
coulombs 
stotcoulombs 
coulombs per sq inch 
forods 
microforads 
statfarads 
henries 
millihenries 
stathenries 
mhos per mil foot 
megmhos per em cube 
megohms 
microhoms 
ohms 
statohms 
microhms per em cube 
ohms per mil foot 
statvolts 
volts 
square feet 
square meters 
square miles 
square varas 
square yards 
cubic feet 
gallons 
abamperes 
statamperes 
amperes per sq inch 
abamperes per sq em 
omperes per sq em 
statomperes per sq em 
abampere-turns 
gilberts 
ampere-turns per in 
abampere-turns per em 
ampere-turns per em 
gilberts per em 
Newton 
centimeters 
acres 
square meters 
ems of mercury 
inches of mercury 
feet of water 
kg per sq meter 
pounds per sq inch 
tons per sq foot 
Kilowatt hours 

atmospheres 
dynes per sq em 
kg per square meter 
pounds per sq foot 
pounds per sq inch 
cubic inches 
kilogram-calories 
foot-pounds 
horsepower-hours 
joules 
kilogram-meters 
kilowatt-hours 

Multiply 

Btu per min 
Btu per min 
Btu per min -------------------------
Btu per min --------------------------
Btu per sq ft per min _________ _ 

Btu/ cu ft -----------------------------
Btu/lb ---------------------------------
Btu/ sq ft -----------------------------
Btu/(hr) (sq ft) 

(deg F) --------------------------
Btu/(hr) (sq ft) 

(deg F per in) _____________ _ 

bushels --------------------
bushels 
bushels 
bushels 
bushels 
bushels 
Calorie 
Centares 
centigrams 
centiliters 
centimeters 
centimeters 
centimeters 
centimeters 
centimeters --------------------------
centimeter-dynes _______________ _ 

centimeter-dynes ---------------
centimeter-dynes _ --------------
centimeter-grams _______________ _ 

centimeter-grams ---------------
centimeter-grams ---------------
centimeters of mercury 
centimeters of mercury 
centimeters of mercury 
centimeters of mercury 
centimeters of mercury 
centimeters per second 
centimeters per second 
centimeters 
centimeters 
centimeters 
centimeters 
em per sec 

per second 
per second 
per second 
per second 
per sec 

em per sec per sec ____________ _ 
em per sec per sec ____________ _ 

circular mils -----------------------
circular mils -----------------------
circular mils _____________________ _ 
cords -------------- __________________ __ 

coulombs -----------------------------
coulombs -----------------------------
coulombs per s·q inch 
coulombs per sq inch ________ _ 
coulombs per s·q inch _________ _ 
cubic centimeters ______________ _ 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 
cubic centimeters 

cubic feet --------------------
cubic feet 
cubic feet 
cubic feet 

I 
By 

12.96 
0.02356 
0.01757 

17.57 
0.1220 
8.899 
.5556 
2.712 

4.88 

12.40 
1.244 
2150 

0.03524 
4 
64 
32 

.239 
1 

O.Ql 
O.Ql 

0.3937 
0.01 

393.7 
10 

108 
1.020xlo-R 
1.020x10-8 
7.376xlo-R 

980.7 
1o-r. 

7.233x10-5 
0.01316 
0.4461 
1360 
27.85 

0.1924 
1.969 

0.03281 
0.036 

0.6 
0 02237 

3.728x1Q-4 
0.03281 
0.036 

0.02237 
5.067x10-6 
7.85ix10-7 

0.7854 
128 
1/10 

3x109 
0 01550 
0.1550 

4.650x108 
3.531x1Q-5 
6.10x1Q-2 

l0-6 
1.308x10-6 
2.642x10-4 

10-3 
2.113x1o-R 
1.057x1Q-3 
2.832x104 

1728 
0 02832 
0.03704 

To Obtain 

foot-pounds per sec 
horsepower 
kilowatts 
watts 
watts per square inch 
Kg-cal/ cu meter 
Kg-col/kg 
Kg-cal/ sq meter 

Kg-cal/(hr) (sq m) (deg C) 
Kg-cal/(hr) (sq m) 

(deg C per em) 
cubic feet 
cubic inches 
cubic meters 
pecks 
pints (dry) 
quarts (dry) 
Joule 
square meters 
grams 
liters 
inches 
meters 
mils 
millimeters 
Angstrom Unit 
centimeter-grams 
meter-kilograms 
pound-feet 
centimeter-dynes 
meter-kilograms 
pound-feet 
atmospheres 
feet of water 
kg per square me~er 
pounds per sq foot 
pounds per sq inch 
feet per minute 
feet per second 
kilometers per hour 
meters per minute 
miles per hour 
miles per minute 
feet per sec per sec 
km per hour per sec 
miles per hour per sec 
square centimeters 
square inches 
square mils 
cubic feet 
abcoulombs 
statcoulombs 
abcoulombs per sq em 
coulombs per sq em 
statcoulombs per sq em 
cubic feet 
cubic inches 
cubic meters 
cubic yards 
gallons 
liters 
pints (liq) 
quarts (liq) 
cubic ems 
cubic inches 
cubic meters 
cubic yards 

MINNESOTA TECHNOLOG 



I 

Multiply 

cubic feet ---------------------------
cubic feet ---------------------------
cubic feet ---------------------------
cubic feet ----------------------------
cubic feet per minute _________ _ 
cubic feet per minute _________ _ 
cubic feet per minute _________ _ 
cubic feet per minute _________ _ 

cubic inches -----------------------
cubic inches -----------------------
cubic inches -----------------------
cubic inches -----------------------
cubic inches -----------------------
cubic inches -----------------------
cubic inches -----------------------
cubic inches ---------------------- _ 
cubic meters _________________ _ 

cubic meters ------------------ __ 
cubic meters ------------------------
cubic meters 
cubic meters 
cubic meters 
cubic meters 
cubic meters _______________ _ 

cubic yards -------------------------
cubic yards -------------------------
cubic yards -------------------------
cubic yards -------------------------
cubic yards 
cubic yards 
cubic yards _________________ _ 

cubic yards -------------------------
cubic yards per minute 
cubic yards per minute _____ _ 
cubic yards per minute _____ _ 

Days -----------------------------------
Days -----------------------------------
Days ------------------------------------
decigrams _______ _ 
deciliters ___________________________ _ 

decimeters --------------------- _____ _ 
degrees (angle) 
degrees (angle) ________________ _ 
degrees (angle) 
degrees per second 
degrees per second 
degrees per second 
de ka grams -------------------------
dekaliters ---------------------------
dekameters 
Diameter Squared --------------
Diameter Squared _____________ _ 

drams ----------------------------------
drams 
Dynes 
dynes 
dynes 
dynes 
dynes 
Ergs 
Ergs 
Ergs 
Ergs 
Ergs 
Ergs 
Ergs 

per square em _________ _ 

ergs per second _________________ _ 

ergs per second ------------------

MAY, 1959 

By 

7.481 
28.32 
59.84 
29.92 
472.0 

0.1247 
0.4720 

62.4 
16.39 

5.787x10-4 

1.639xl0-5 
2.143x10-5 
4.329xl0-3 
1.639xl0-2 

0.03463 
0.01732 

lOG 
35.31 

61,023 
1.308 
264.2 
10~ 

2113 
1057 

7.646x103 
27 

46,656 
0.7646 
202.0 
764.6 
1616 
807.9 
0.45 

3.367 
12.74 

24 
1440 

86,400 
0.1 
0.1 
0.1 
60 

0.01745 
3600 

0.01745 
0.1667 

0.002778 
10 
10 
10 

.7854 
3.1416 
1.772 

0.0625 
10-ii 

1.020x10-~ 
7.233xl0-5 
2.248x10-6 

1 
9 .486x1 o-11 

1 
7.376x10-8 
1.020xlO-~ 

10-7 
2.390x1Q-11 
1.020x10·8 

5.692x10-9 
4.426xl0-6 

To Obtain 

gallons 
liters 
pints (iiq) 
quarts liiq) 
cubic em per sec 
gallons per sec 
liters per second 
lb of water per min 
cubic centimeters 
cubic feet 
cubic meters 
cubic yards 
gallons 
liters 
pints (iiq) 
quarts (liq) 
cubic centimeters 
cubic feet 
cubic inches 
cubic yards 
gallons 
liters 
pinb (liq) 
quarts (liq) 
cubic centimeters 
cubic feet 
cubic inches 
cubic meters 
gallons 
liters 
pints (liq) 
quarts (liq) 
cubic feet per second 
gallons per second 
liters per S'econd 
hours 
minutes 
seconds 
grams 
liters 
meters 
minutes 
radians 
seconds 
radians per second 
revolutions per min 
revolutions per sec 
grams 
liters 
meters 
Area of Circle 
Area of Sphere 
grams 
ounces 
Newton 
grams 
poundals 
pounds 
bars 
British thermal units 
dyne-centimeters 
foot-pounds 
gram-centimeters 
joules 
kilogram-calories 
kilogram-meters 
Btu per minute 
foot-pounds per min 

Multiply 

ergs per second -----------------
ergs per second -----------------
ergs per second ----------------
ergs per second -----------------
Farads -------------------------
Fa rods -------------------------------- -
Fa rods ----------------------------------
fathoms ____ .. ------------------------
feet -------------------------
feet -----------------------
feet ------------------------
feet --------------------------
feet -------------------------
feet of water ---------------------
feet of water ---------------------
feet of water ---------------------
feet of water ---------------------
feet of water -------------------
feet per minute -------------------
feet per minute ------------------
feet per minute -------------------
feet per minute -----------------·-· 
feet per minute -------------------
feet per second ------------------
feet per second -------------------
feet per second ------------------·
feet per second ------------------
feet per second -------------------
feet per 1 00 feet ---------------
feet per sec per sec -----------
feet per sec per sec -----------
feet per sec per sec -----------
feet per sec per sec ---------
foot-pounds 
foot-pounds ----------------------
foot-pounds -----------------------· 
foot-pounds 
foot-pounds -----------------------
foot-pounds 
foot-pounds ---------------------
foot-pounds per minute 
foot-pounds per minute 
foot-pounds per minute 
foot-pounds per minute 
foot-pounds per minute -----
foot-pounds per second -----
foot-pounds per second 
foot-pounds per second ----
foot-pounds per second -----
furlongs ----------------------
Gallons __ ----------------------
Gallons ------------------·-
Go lions --------------------------------
Gallons 
G<JIIons 
Gallons 
Gallons 
Gallons 
gallons per minute -------------
gallons per minute --------------

gausses --------------------------------
gilberts ----------------------------·--
gilberts --------------------------------
gilberts per centimeter _______ _ 

gills -------------------------------------
gills --------------------------------------
grains (troy) ----------------------

grains (troy) ------------------------

By 

7.376x10-8 
1.341 xl o-10 
1.434x10-9 

10·10 
lO-ll 
lOU 

9xlO-ll 
6 

30.48 
12 

0.3048 
.36 
1/3 

0.02950 
0.8826 
304.8 
62.43 

0.4335 
0.5080 

0.01667 
0.01829 
0.3048 

0.01136 
30.48 
1.097 
18.29 

0.6818 
0.01136 

1 
30.48 
1.097 

0.3048 
0.6818 

1.286x10-3 

1.356x107 
5.050x10-7 

1.356 
3.241xl0-4 

0.1383 
3.766x10-7 
1.286x10-3 

0.01667 
3.030x10·5 

3.241x10·4 

2.260x10·5 
7.717x10-2 
1.818x10-3 

1.945x10·2 
1.356x10-3 

40 
3785 

0.1337 
231 

3.785x10-~ 
4.951x10-3 

3.785 
8 
4 

2.228x10-~ 
0.06308 

6.452 
0.07958 
0.7958 
2.021 

0.1183 
0.25 

1 
0.06480 

To Obtain 

foot-pounds per sec 
horsepower 
kg-calories per min 
kilowatts 
abfarads 
microfarads 
statfarads 
feet 
centimeters 
inches 
meters 
varas 
yards 
atmospheres 
inches of mercury 
kg per square meter 
pounds per sq ft 
pounds per sq inch 
centimeters per sec 
feet per sec 
kilometers per hour 
meters per minute 
miles per hour 
centimeters per sec 
kilometers per hour 
meters per minute 
miles per hour 
miles per minute 
per cent grade 
em per sec per sec 
km per hr per sec 
meters per sec per sec 
miles per hr per sec 
British thermal units 
ergs 
horsepower-hours 
joules 
kilogram-calories 
kilogram-meters 
kilowatt-hours 
Btu per minute 
foot-pounds per sec 
horsepower 
kg-calories per minute 
kilowatts 
Btu per minute 
hors'epower 
kg-calories per min 
kilowatts 
rods 
cubic centimeters 
cubic feet 
cubic inches 
cubic meters 
cubic yards 
liters 
pints (liq) 
quarts (liq) 
cubic feet per second 
liters per second 
lines per square inch 
abampere-turns 
ampere-turns 
ampere-turns per inch 
liters 
pints (liq) 
grains (av) 
grams 
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I 

Multiply 

grains (troy) ------------------------
Grains/U.S. gal. _________________ _ 
grams 
grams 
grams 
grams 
grams 
grams 
grams 
grams ________ ·-------------------
gram-calories ____________________ _ 
gram-centimeters _______________ _ 
gram-centimeters _______________ _ 
gram-centimeters _____________ _ 
gram-centimeters _______________ _ 
gram-centimeters 
!=!Yam-centimeters --------------·
grams per em ----------------------
grams per cu em 
grams per cu em ________________ , 
grams per cu-. em ________________ _ 

He eta res --------------------------· __ _ 
Hectares --·----------------------------
h ectog rams ______________________ ; __ _ 
hectoliters ___________ _ 

hectometers 
hectowatts 
hemispheres (solid angle) __ 
hemispheres (solid angie) __ 
hemispheres (s:>!id angle) __ 

henries ----------------------------------
henries _________________________________ _ 
henries ____________ ---------------------
hors·epower -------------------------
horsepower -------------------------
hors·epower --------------------------
horsepower ________________________ _ 
horsepower ________ ·---------------·-
horsepower ________ ·--------------·--
horsepower 
horsepower (b:>i!er) ___________ _ 
horsepower (b:>i!er) __________ _ 

horsepower-hours ----------------
horsepower-hours ______________ _ 
horsepower-hours _______________ _ 

horsepcwer-hours ----------------
horsepower-hours _______________ _ 

horsepower-hours ----------------
hours ------------------------------------
hours 
Inches 
Inches 
Inches 
Inches of mercury _______________ _ 

Inches of mercury ----------------
Inches of mercury _______________ _ 

Inches of mercury ------------"---
Inches of mercury ___________ :_c,_ 
Inches of water '---C-----------~'" 
Inches of water -----------------
Inches of wate~ 
Inches of water 
Inches of water 
Inches of water _________________ _ 
Joule/sq amp sec 
Joule 
Joule per second _______ _ 
Joules ____ --------------------------- _ 
Joules 
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By 

0.04167 
17.118 
980.7 
15.43 
lQ-::1 
103 

0.03527 
0.03215 
0.07093 

2.205xlQ-3 
3.968x1Q-3 
9.302x1Q-8 

980.7 
7.233x1Q-5 
9.807x1Q-5 
2.344x1Q-8 

lQ-5 
5.600xlQ-3 

62.43 
0.03613 

3.405xlQ-7 
2.471 

1.076xl0:-; 
100 
100 
100 
100 
0.5 
4 

6.283 
1Q!J 
lQi'l 

1/9x10-11 

42.44 
33,000 

550 
1.014 
10.70 

0.7457 
745.7 
33,520 
9.804 
2547 

1.98xl0° 
2.684xlQG 

641.7 
2.737x10"' 

0.7457 
60 

3600 
2.540 

lOB 
.03 

. 0~03342 
\·.131 
345.3 
70.73 

0.4912. 
0.0024@ 
0.07355 
'25.40 
0.5781 
5.204 

0.03613 
1 

4.184 
1 

9.486xlQ-4 
107 

To Obtain 

pennyweights (troy) 
Parts per million 
dynes 
grains (troy) 
kilograms 
milligrams 
ounces 
ounces (troy) 
poundals 
pounds 
11ritish thermal units 
British thermal units 
ergs 
foot-pounds 
joules 
kilogram-calories 
kilogram-meters 
pounc\s per inch 
pounds per cubic foot 
pounds per cubic inch 
pounds· per mil-fobF 
acres 
square feet 
grams 
liters 
meters 
watts 
sphere 
spherical right angles 
steradians 
abhenries 
millihenries 
stathenries 
Btu per min 
foot-pounds per min 
foot-pounds per sec 
horsepower (metric) 
kg-calories· per min 
kilowatts 
watts 
Btu per hour 
kilowatts 
British thermal units 
feet-pounds 
joules 
kilogram-calories 
kilogram-meters 
kilowatt-hours 
minutes 
seconds 
centimeters 
mils 
varas 
atmospheres 
feet of water 
kg per square meter 
pounds per t·quare ft 
pounds per square in. 
atmospheres 
inches of mercury 
kg per square meter 
ounces per square in. 
pounds per square ft 
pounds per square in. 
Ohm 
Calorie 
Watts 
British therm:1! units 
ergs 

Multiply 

Joules 
Joules 
Joules 
Joules 
Joules 
Joules 
Joules 
Ki log rams ----------------------------
Kilograms -------------------· _______ _ 
Kilograms ____________ ---------------

Ki I og rams ---------------------------
Kilograms ----------------------------
kilogram-calories ______________ _ 
kilogram-calories ______________ _ 

kilogram-calories ----------------
kilogram-calories _____________ _ 
kilogram-calories _______________ _ 

kilogram-calories ----------------
Kg-cal/ cu meter _________________ _ 

Kg-cal/kg ---------------------
Kg-caljsq meter _______________ _ 
Kg-cal/(hr) (sq m) (deg C). 
Kg-cal/(hr) (sq m) 

(deg C per em) _______________ _ 
kg-calories per min. .. ________ _ 
kg-calories per mf11';'11 __ ~----~'-~---
kg-calories per '1'11'~11'' __ .~ __ ::.E __ _ 
kg-em squared _____________ L:;..:~c-
kg-cm squared -------------------
kilogram-meters __ 
kilogram-meters __ ..... ___________ _ 
kilogram-meters _______________ _ 
kilogram-meters ________________ _ 
kilogram-meters 
kilogram-meters 
kg per cubic meter 
kg per cubic meter 
kg per cubic meter 
kg per cubic meter 
kg per meter _______ _ 
kg-meter/ sq second 
kg per square meter 
kg per square meter 
kg per square meter 
kg per square meter 
kg per square meter 
kg per square meter 
kg per sq millimeter ___________ _ 

k i I olin e s -------------------------------
ki I o liters ------------------ -------------
kilometers 
kilometers 
kilometers 
kilometers 
kilometers ---------------------------
kilometers per hour 
kilometers per hour 
kilometers per hour 
kilometers per hour 
kilometers per heur 
kilometers per hour 
km p<:r hour per sec ___________ _ 
km per hour per sec ___________ _ 
km per hour per sec __________ _ 
km per hour per sec 
kilometers per min ____________ _ 

kilowatts ------------------------ ____ _ 
kilowatts ____________________________ _ 

kilowatts 

By 

0.7376 
2.390x1Q-4 

0.1020 
2.778x1Q-4 

1 
1 
1 

980,665 
103 

70.93 
2.2046 

1.102x10-3 
3.968 
3086 

1.558xl0-3 
4183 
426.6 

1.162xl0-3 
.1124 
1.80 

.3688 
.205 

.0806 
51.43 

0.09351 
0.06972 

2.373xl0-3 
0.3417 

9.302x10·3 
9.807x107 

. 7.233 
9.807 

2.344xl0·3 
2.724xlQ-6 

lQ-3 
0.06243 

3.613xl0-5 
3.405xl0-10 

0.6720 
1 

9.678xl0-5 
98.07 

3.281xl0·3 
2.S96x10·3 

0.2048 
1.422x1Q-3 

lOG 
103 
103 

1Qi'i 
3281 
lOi'l 

0.6214 
1093.6 
27.78 
54.68 
0.9113 
0.5396 
16.67 

0.6214 
27.78 

0.9113 
0.2778 
0.6214 

60 
56.92 

4.425x104 
737.6 

To Obtain 

foot-pounds 
kilogram-calories 
kilogram-meters 
watt-hours 
Newton meters 
Watt-second 
Volt-coulomb 
dynes 
grams 
poundals 
pounds 
tons (short) 
British thermal units 
foot-pounds 
horsepower-hours 
joules 
kilogram-meters 
kilowatt-hours 
Btu/cu ft 
Btu/lb 
Btu/sq ft 
Btu/(hr) (sq ft) (deg F) 
Btu/(hr) (sq ft) 

(deg F per in.) 
foot-pounds per sec 
horsepower 
kilowatts 
pounds-feet squared 
pounds-inches' squared 
British thermal units 
ergs 
foot-pounds 
joules 
kilogram-calories 
kilowatt-hours 
grams per cubic em 
pounds per cubic foot 
pounds per cubic inch 
pounds per mil-foot 
pounds per foot 
Newton 
atmospheres 
bars 
feet of water 
inches of mercury 
pounds per square ft 
pounds per square in. 
kg per square meter 
maxwells 
liters 
centimeters 
feet 
meters 
miles 
yards 
centimeters per sec 
feet per minute 
feet per second 
knots 
meters per minute 
miles per hour 
em per sec per sec 
ft per sec per sec 
meters per sec per sec 
miles per hr per sec 
kilometers per hour 
Btu per min 
foot-pounds per min 
foot-pounds per sec 

MINNESOTA TECHNOLOG 



I 

Multiply 

kilowatts 
kilowatts 
kilowatts 
Kilowatt hours --------------------

kilowatt-hours ----------------------
kilowatt-hours ____________________ _ 

kilowatt-hours ------------------ __ 
kilowatt-hours ---------------------
kilowatt-hours ---------------------
kilowatt-hours ------------------ __ 
knots ------------------------------------
knots 
knots 
knots 
lines per square em _________ _ 
lines per square inch _________ _ 
links (engineer's) ______________ _ 
links (s:urveyor's) ______________ _ 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters 
liters per minute _________________ _ 
liters per minute _________________ _ 

log 10 N -------------------------------
log/e N or In N ______________ _ 
lumens per sq ft _________________ _ 

maxwel:s _ ---------------------------
megalines __________________________ _ 
megmhos per em cube _______ _ 
megmhos per em cube _______ _ 
megmhos per em cube _______ _ 
megmhos per inch cube ----~-
megohms ___________________ _ 
meters 
meters 
meters 
meters 
meters 
meters 
meter-kilograms 
meter-kilograms ________________ _ 
meter-kilograms 
meters per m'nute 
meters per m'nute 
meters per m:nute 
meters per m:nute 
meters per m'nute 
meters per seco:-~d 

meters per SEC:>:ld 
meters per sec:>nd 
meters per sec:>nd 
meters per second 
meters per second 
meters per sec per sec 
meters per sec per sec ________ 
meters per sec per sec 
mhos per mil foot ______________ _ 
mhos per mil foot 
mhos per mil foot 
microfarads 
microfarads 
microfarads 
micrograms 

MAY, 1959 

By 

1.341 
14.34 
103 

Approx. 

3415 
2.655xl06 

1.341 
3.6xl06 

860.5 
3.67xl05 

6080 
1.853 
1.152 
2027 

1 
0.1550 

12 
7.92 
10:~ 

0.03531 
61.02 
10-a 

1.308xlo-a 
0.2642 
2.113 
1.057 

5 855x10-4 
4.403x10-3 

2.303 
0.4343 

1 
lO-B 
lOG 
10-a 

2.540 
0.1662 
0.3937 

10fi 
100 

3.2808 
39.37 
lQ-B 

1oa 
1.0936 

9.807xl07 
10[) 

7.233 
1.667 
3.281 

C.05468 
0.06 

0.03728 
1968 

3.284 
6.0 

0.06 
2.237 

0.03728 
3.281 

3.6 
2.237 

6.015x10-3 
6.015 
15.28 
lQ-15 

l0-6 
9xl05 

lQ-6 

To Obtain 

horsepower 
kg-calories per min 
watts• 
Average noon sunlight 

on 1 sq meter 
British thermal units 
foot-pounds 
horsepower-hours 
joules 
kilogram-calories 
kilogram-meters 
feet per hr 
kilometers per hr 
miles per hr 
yards per hr 
gaus 
gaus 
inches 
inches 
cubic centimeters 
cubic feet 
cubic inches 
cubic meters 
cubic yards 
gallons 
pints (liq) 
quarts (liq) 
cubic feet per second 
gallons per second 
log/e N or In N 
log10 N 
foot-candles 
kilolines 
maxwells 
abmhos per em cube 
megmhos per in. cube 
mhos per mil foot 
megmhos per em cube 
ohms 
centimeters 
feet 
inches 
kilometers 
millimeters 
yards 
centimeter-dynes 
centimeter-grams 
pound-feet 
centimeters per sec 
feet per minute 
feet per second 
kilometers: per hour 
miles per hour 
feet per minute 
feet per second 
kilometers per hour: 
kilometers per min 
miles per hour 
miles per min 
feet per sec per sec 
km per hour per sec 
miles per hr per sec 
abmhos per em cube 
megmhos per em cube 
megmhos per in. cube 
abfarads 
farads 
statfarads 
grams 

Multiply 

microliters 
microhms 
microhms 
microhms 
microhms 
microhms per em cube 
microhms per em cube _______ _ 
microhms per em cube 
microhms per inch cube 
microns ------------------------------- __ 
miles --------------------------------- __ 
miles 
miles 
miles 
miles 
miles per hour ----------------------
miles per hour ______ _ 
mileS' per hour ----------------------
miles per hour ___________________ _ 
miles per hour _____________________ _ 
miles per hour ______ _ 
miles per hour per sec 
miles per hour per sec 
miles per hour per sec 
miles per hour per sec 
miles per minute 

----~-------------

miles per minute ----·------------

miles per minute 
miles per minute ___ _ 
milligrams -------------------------- -
mil:ihenries 
m·IIIihenries ____________ _ 
millihenries __________ _ 

milliliters ------------------------------
millimeters 
millimeters ---------------------------
m iII i meters -------------------------- __ 
mils 
mils 
miner's inches -------------------
minutes (angie) -------------------
minutes (ang:e) 
months ________________________________ _ 

months 
months 
months 
myriagrams --------------------------
myriameters ____________ -----------
myri awatts -------------------------
Newton -------------------------------
Newton -------------------------------
Newton-meter/ amp 
Newtons ______ ----------------
Newton Meters __ _ 
Newtons ___________ _ 

Ohm ------------------
Ohms 
Ohms 
Ohms 
Ohms 
ohms per mil foot ______ _ 
ohms per mil foot ___ _ 
ohms per mil foot _ 
ounces 
ounces 
ounces 
ounces 
ounces (fluid) 
ounces (fluid) _____________________ _ 

By 

lO-G 
1oa 

10-12 
lO-(i 

1/9xl0-17 
lOH 

0.3937 
6.015 
2.540 
lQ-6 

1.609x105 
5280 

1.6093 
1760 

1900.8 
44.70 

88 
1.467 

1.6093 
0.8584 
26.82 
44.70 
1.467 

1.6093 
0.4470 
2682 

88 
1.6093 

60 
lQ-3 

lOti 
10-3 

1/9xl0-14 
lQ-3 

0.1 
0.03937 

39.37 
0.002540 

lQ-3 

1.5 
2.909xlo-4 

60 
30.42 
730 

43 80::> 
2.628x106 

10 
10 
10 
1 
1 
1 

1.355 
1 

10" 
1 

10n 
10-6 
lOG 

1/9xlo-11 
166.2 

0.1662 
0.06524 

8 
437.5 
28 35 

0.0625 
1.805 

0.02957 

To Obtain 

liters 
abohms 
megohms 
ohms 
statohms 
abohms per em cube 
microhms per in. cube 
ohms per mil foot 
microhms per em cube 
meters 
centimeters 
feet 
kilometers 
yards 
varas 
centimeters per sec 
feet per minute 
feet per second 
kilometers per hour 
knots 
meters per minute 
em per sec per sec 
feet per sec per sec 
km per hour per sec 
M per sec per sec 
centimeters• per sec 
feet per second 
kilometers per min 
miles per hour 
grams 
abhenries 
henries 
stathenries 
liters 
centimeters 
inches 
mils 
centimeters 
inches 
cubic feet per min 
radian 
seconds (angle) 
days 
hours 
minutes 
seconds 
kilograms 
kilometers 
kilowatts 
Amp-weber /meter 
Kg-meter/ sq second 
Weber 
pound-feet 
Joules 
Dynes 
Joule/sq amp seco:-~d 
abohms 
megohms 
microhms 
statohms 
abohms per em cube 
microhms per em cube 
microhms per in. cube 
drams 
grains 
grams 
pounds 
cubic inches 
liters 

25 



I 

Multiply 

ounce~ (troy) -----------------------
ounces (troy) -----------------------
ounces (troy) -------------------- __ _ 
ounces (troy) ------------------------
ounces: per square inch _____ _ 
P'arts per million -----------------
Pennyweights (troy) 
Pennyweights (troy) __________ _ 
Pennyweights (troy) ___________ _ 
perches (masonry) _____________ _ 

pints (dry) ---------------------------
pints (liquid) -----------------------
pound a Is -----------------------------
pou nda Is -----------------------------
pou nda Is ---------------------------- _ 
pounds -------------------- ___________ _ 
pounds -------------------------------
pounds -------------------------------
pounds --------------------------------
pounds -------------------- ----------
pounds (troy) ---------------------
pound-feet ------------------------ _ 
pound-feet -------------------------
pound-feet -------------------------
pound-feet --------------------------
pounds-feet squared _________ _ 
pounds-feet squared _________ _ 
pounds-inches squared _____ _ 
pounds-inches squared _____ _ 
pounds of water 
pounds of water ______________ _ 

pounds of water ---------------
pounds of water per min 
pounds per cubic foot 
pounds per cubic foot _______ _ 
pounds per cubic foot _______ _ 
pounds per cubic foot _______ _ 
pounds per cubic inch 
pounds per cubic inch 
pounds per cubic inch 
pounds per cubic inch 
pounds per foot -----------------
pounds per inch ------------------
pounds per mil foot ___________ _ 
pounds' per square foot _____ _ 
pounds per square foot _____ _ 
pound~ per square foot _____ _ 
pounds per square inch _____ _ 
pounds per square inch _____ _ 
pounds per square inch _____ _ 
pounds per square inch _____ _ 
pounds per square inch _____ _ 
Quadrants (angle) 
Quadrants (angle) 
Quadrants (angle) 
quarts (dry) -----------------------
quarts (liq) -------------------------
quinta Is --------------------------------
quires ----------------------------------
Radians -------------------------------
Radians -------------------------------
Radians --------------------------------
radians per second 
radians per second ------------

radians per second ------------
radians per sec per sec 
radians per sec per sec 
radians per sec per sec 
reams 

26 

By 

480 
31.10 

20 
0.08333 
0.0625 
.0584 

24 
1.555 
0.05 

24.75 
33.60 
28.87 
13,826 
14.10 

0.03108 
444,823 

7000 
453.6 

16 
32.17 

0.8229 
1.356x107 

13,825 
0.1383 

.738 
421.3 
144 

2.926 
6.945x10-3 

0.01602 
27.68 

0.1198 
2.669x10-4 

0.01602 
16.02 

5.787xlo-4 
5.456xl0-9 

27.68 
2.768x104 

1728 
9.425xlo-G 

1.488 
178.6 

2.306xl06 
0.01602 

4.882 
6.944x10-3 

0.06804 
2.307 
2.036 
703.1 
144 
90 

5400 
1.571 
67.20 
57.75 

100 
25 

57.30 
3438 
0.637 
57.30 
0.1592 
9.549 
573.0 
9.549 
0.1592 

500 

To Obtain 

grains (troy) 
grams 
pennyweights (troy) 
pounds (troy) 
pounds per sq inch 
Grains/U.S. gal. 
grains (troy) 
grams 
ounces (troy) 
cubic feet 
cubic inches 
cubic inches 
dynes 
grams 
pounds 
dynes 
grains 
grams 
ounces 
poundals 
pounds (av) 
centimeter-dynes 
centimeter-grams 
meter-kilograms 
Newtons 
kg-em squared 
pounds.-in. squared 
kg-em squared 
pounds-feet squared 
cubic feet 
cubic inches 
gallons 
cubic feet per sec 
grams per cubic em 
kg per cubic meter 
pounds per cubic inch 
pounds per mil foot 
grams per cubic em 
kg per cubic meter 
pounds per cubic foot 
pounds per mil foot 
kg per meter 
grams per em 
grams per cubic em 
feet of water 
kg per square meter 
pounds per sq inch 
atmospheres 
feet of water 
inches of mercury 
kg per square meter 
pounds per sq foot 
degrees 
minutes 
radians 
cubic inches 
cubic inches 
pounds 
sheets 
degrees 
minutes 
quadrants 
degrees per second 
revolutions per second 
revolutions per min 
revs per min per min 
revs per min per sec 
rev~ per sec per sec 
sheets 

Multiply 

revolutions 
revolutions 
revolutions 
revolutions per minute _______ _ 
revolutions per minute --------
revolutions per minute _______ _ 
revs per min per min -------
revs per min per min ________ _ 
revs per min per min 
revolutions per second 
revolutions per second _____ _ 
revolutions per second ___ _ 
revs per sec per sec 
revs per sec per sec ________ _ 
revs per sec per sec ----------
rods --------------------------------------
Seconds (angle) -----------------
spheres (solid angle) ---------
spherical right angles 
spherical right angles ____ _ 
spherical right angles ______ _ 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
square centimeters 
sq em (em sqd) -------------------
square feet -------------------------
square feet ------------------------
square feet --------------------------
square feet -------------------------
square feet -------------------------
square feet --------------------------
square feet ------------------- _____ _ 
sq feet (feet sqd) _______________ _ 
square inches ----------------------
square inches 
square inches ----------------------
square inches ____________________ _ 
square inches ____ ---------------
sq inches (inches sqd) --------
sq inches (inches sqd) _______ _ 
square kilometers _______________ _ 
square kilometers 
square kilometers 
square kilometers 
square kilometers ---------------
square meters -------------------
square meters 
square meters 
square meters 
square miles ------------------------
square miles -------------------- ___ _ 
square miles -----------------------
square miles ----------------------
square miles -----------------------
square millimeters 
square millimeters _______ _ 
square millimeters ________ _ 
square mils -------------------
square mils --------------------------
square mils ____ ---------------------
square varas 
square varas 
square varas 
square varas 
square yards 
square yards 

By 

360 
4 

6.283 
6 

0.1047 
0.01667 

1.745x10-3 
0.01667 

2.778x10-4 

360 
6,283 

60 
6.283 
3600 

60 
16.5 

4.848x10-6 
12.57 
0.25 

0.125 
1.571 

1.973x105 
1.076x10-3 

0.1550 
1o-G 
100 

0.02402 
2.296x10-5 

929.0 
144 

0.09290 
3.587xlo-s 

.1296 
1/9 

2.074x104 
1.273x106 

6.452 
6.944x10-3 

106 
645.2 
41.62 

4.823x10-5 
247.1 

10.76x10G 
106 

0.3861 
1.196x10G 
2.471x10-4 

10.764 
3.861x10-7 

1.196 
640 

27.88x10G 
2.590 

3,613,040.45 
3.098x10G 
1.973x103 

O.Q1 
1.550x10-3 

1.273 
6.452x1o-G 

10-6 
.0001771 
7.716049 

.00000027 65 
.857339 

2.066x10-4 
9 

To Obtain 

degrees 
quadrants 
radians 
degrees per second 
radians per second 
revolutions per sec 
rods per sec per sec 
revs per min per sec 
revs per sec per sec 
degrees per second 
radians per second 
revs per min 
rads per sec per sec 
revs per min per min 
revs per min per sec 
feet 
radians 
steradians 
hemispheres 
spheres 
steradians 
circular mils 
square feet 
square inches 
square meters 
square millimeters 
sq inches (inches sqd) 
acres 
square centimeters 
square inches 
square meters 
square miles 
square varas 
square yards 
sq inches (inches sqd) 
circular mils 
square centimeters 
square feet 
square mils 
square millimeters 
sq em (em sqd) 
sq ft (feet sqd) 
acres 
square feet 
square meters 
square miles 
square yards 
acres 
square feet 
square miles 
square yards 
ttcres 
square feet 
square kilometers 
square varas 
square yards 
circular mils 
square centimeters 
square inches 
circular mils 
square centimeters 
square inches 
acres 
square feet 
square miles 
square yards 
acres 
square feet 

MINNESOTA TECHNOLOG 



I 

Multiply 

square yards -----------------------
square yards -----------------------
square yards -----------------------
statamperes -----------------------
statamperes -----------------------
statcoulombs -----------------------
statcoulombs -----------------------
statfarads ----------------------------
statfarads 
statfarads 
stathenries 
stathenries 
stathenries 
statohms 
statohms 
statohms 
statohms 
statvolts 
statvolts 
steradians 
steradians ---------------------------
steradians ----------------------------
steres ------------------------------------
Temp (degs C)+273 ___________ _ 

Temp (degs C)+17.8 -------
temp (degs F)+460 ------------
temp (degs F)-32 _____________ _ 

tons (long) -------------------------
tons (long) -------------------------
tons (metric) ------------------------
tons (metric) ______________________ _ 

tons (short) -----------------------
tons (short) ------------------------
tons (short) per sq ft _________ _ 
tons (short) per sq ft _________ _ 
tons (short) per sq in _______ _ 
tons (short) per sq in _______ _ 

Varas ------------------------------------
Varas 
Varas 
Varas ------------------------------------
Volt-coulomb ----------------------
volts ---------------------------------------
volts --------------------------------------
volts per inch ---------------------
volts per inch ----------------------
Watts ------------------------------------
Watts -----------------------------------
Watts ------------------------------------
Watts 
Watts 
Watts 
Watts 
Watts 
Watt-second ---------------------- _ 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
watt-hours 
webers 
Weber 
weeks 
weeks 
weeks 
Yards 
Yards 
Yards 

MAY, 1959 

By 

0.8361 
3.228x10-7 

1.1664 
1/3x10·10 
1/3xl0-9 
1/3x10·10 
1/3x10-9 
1/9x10·20 
1/9x1o-n 
l/9x10-5 
9x1020 
9x10ll 
9x1014 
9x1020 
9x10li 

9x1017 
9x10ll 
3x1010 

300 
0.1592 

0.07958 
0.6366 

103 
1 

1.8 
1 

5/9 
1016 
2240 
1 0~1 

2205 
907.2 
2000 
9765 
13.89 

1.406x10() 
2000 
2.777 

33.3333 
.000526 
.9259 

1 
108 

1/300 
3.937x107 
1.312x10-3 

0.05692 
107 

44.26 
0.7376 

1.341 x1 o-il 
0.01434 

l0-3 
1 
1 

3.415 
2655 

1.341x10-3 
0.8605 
367.1 
10-3 
108 

1 
168 

10,080 
604,800 

91.44 
3 

36 

To Obtain 

square meters 
square miles 
square varas 
abamperes 
amperes 
abcoulombs 
coulombs 
abfarads 
farads 
microfarads 
abhenries 
henries 
millihenries 
abohms 
megohms 
microhms 
ohms 
abvolts 
volts 
hemispheres 
spheres 
spherical right angles 
liters 
abs temp (degs C) 
temp (degs Fahr) 
abs temp (degs F) 
temp (degs Cent) 
kilograms 
pounds 
kilograms 
pounds 
kilograms 
pounds 
kg per square meter 
pounds per sq inch 
kg per square meter 
pounds per sq inch 
feet 
inches 
miles 
yards 
Joules 
abvolts 
statvolts 
abvolts per em 
statvolts per em 
Btu per min 
ergs per second 
foot-pounds per min 
foot-pounds per sec 
horsepower 
kg-calories per min 
kilowatts 
Joules per second 
Joules 
British thermal units 
foot-pounds 
horsepower-hours 
kilogram-calories 
kilogram-meters 
kilowatt-hours 
maxwells 
Newton-meter/amp 
hours 
minutes 
seconds 
centimeters 
feet 
inches 

Multiply 

Yards ------------------------------------
Yards 
years (common) -----------------
years (common) -----------------
years (leap) -----------------------
years (leap) ------------------------
year --------------------------------------

By 

0.9144 
1.08 
365 
8760 
366 

8784 
3.1416x107 

To Obtain 

meters 
varas 
days 
hours 
days 
hours 
seconds 

DECIBEL TABLE 
The decibel figures are in the center column: figures to the left represent 
decibel loss, and those to the right dec:bel gain. The voltage and current 
figures are given on the assumption that there is no difference in 
impedance. 

Voltage 
or current 

ratio 

1.000 

0.987 

0.977 

0.966 

0.955 

0.944 

0.933 

0.912 

0.871 

0.841 

0.794 

0.750 

0.708 

0.668 

0.631 

0.596 

0.562 

0.501 

0.447 

0.398 

0.355 

0.316 

0.282 

0 251 

0.224 

0.200 

0.178 

0.15? 

0.126 

0 100 

3.16X10-2 

10-2 

3.16X10-3 

10-x 

3.16X10-4 

l0-4 

3.16X10-;; 

l0-5 

3.16X10-G 

10-6 

Power 
ratio 

1.000 

0.977 

0.955 

0.933 

0.912 

0.891 

0.871 

0.832 

0.794 

0.708 

0.631 

0.562 

0.501 

0.447 

0.398 

0.355 

0.316 

0.251 

0.200 

0.159 

0.126 

0.100 

0.0794 

0.0631 

0.0501 

0.0398 

0.0316 

0.0251 

0.0157 

0.0100 
10-8 

10-4 

10-fi 

lO-G 

10-7 

10-H 

10-H 

l0-10 

10-11 

10-12 

~-

db 
+~ 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.8 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

6.0 

7.0 

8.0 

9.0 

10 

11 

12 

13 

14 

15 

16 

18 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

Power 
ratio 

1.000 

1.023 

1.047 

1.072 

1.096 

1.122 

1.148 

1.202 

1.259 

1.413 

1.585 

1.778 

1.995 

2.239 

2.512 

2.818 

3.162 

3.981 

5.012 

6.310 

7.943 

10.00 

12.6 

15.9 

20.0 

25.1 

31.6 

39.8 

63.1 

100.0 
1Q::l 

10-! 

105 

lOG 

107 

108 

10n 
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And Over! 

One step to a fall in girls' sack race. 

Adrian leads the girls' foot race. 
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Dan Rossini 5th year Aero leads the 
victorious team in chariot race. 

James Dickey 3rd year ChernE receives Annual Student
Faculty Softball Trophy from Arnie Fredrickson, Assistant 
Professor of Chern. Engineering. Score 12-7. 
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Pie eating contest-Dig in boys & 
Paula! 
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Foresters leave their mark on M.E. 
lawn. 

30 

Queen candidates charm Robbie the 
Robot. Front: Marsha Gaviser, Robbie, 
Sandy Anderson. Back: Barb Williams, 
Rochelle Anderson, Adrian Stork 

The Engineers move. 

The Daily Staff retaliates. 
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Paula Phillips-Miss Techn:::l~OO 
of 1959. 
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Selling 

Some Knights of St. Pat marched in Tri-Unit Review 

It pays to advertise. 

Q~cen Colleen 
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The vortex tube is a refrigerating 
machine with no moving parts. Corn
pressed air enters the vortex chamber 
pictured here and spins rapidly down 
an attached tube. Pressure and tern
perature differences build up, forcing 
cold air out one end and hot air out 
the other. Requiring no maintenance, 
a large vortex tube developed by 
AiResearch scientists and engineers 
can be permanently sealed in nuclear 
reactors, and has many uses in indus
tries with spot cooling problems. 

Many such pioneering develop· 

rnents are underway in challenging, 
important work at AiResearch in 
missile, electronic, nuclear, aircraft 
and industrial fields. 

Specific opportunities exist in sys
tem electronics and servo control 
units; 9ornputers and flight instru
ments; missile auxiliary power units; 
gas turbine engines, turbine and air 
motors; cryogenic and nuclear sys
tems; pneumatic valves; industrial 
turbochargers; air conditioning and 
pressurization; and heat transfer, 
including electronic cooling. 

ENGINEERING AT GARRETT 
OFFERS YOU THESE ADVANTAGES: 

0 An eight-month orientation pro
gram is offered prior to permanent 
assignment to help you aid us in 
determining your placement from 
a variety of analytical or developm 
ment projects. 

0 Intensified engineering is con
ducted by small groups where 
individual effort and accomplish
ment is quickly recognized provid
ing opportunity for rapid growth 
and advancement. 

0 Advanced education is available 
through company financial assist ... 
ance at nearby universities. 

THE CORPORATION ffl>,For full information write to Mr. G. D. Bradley-

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 

DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES e A/RESEARCH MANUFACTURING, PHOENIX e AJRSUPPl..Y 

AIIJ_l§SEARCH INDUSTRIAL e AERO ENGINEERING ® AIR CRUISERS e AJRESEARCH AVIATION SERVICE 
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e' een on his vvay u 

from the ay he starte work 
James C. Bishop got his B.S. in Electrical 

Engineering from the University of Illinois on 
June 23, 1953. On July 1, he went to work as a 
lineman in the Illinois Bell Telephone Company 
management training program. On July 2, he 
was "shinnying" up telephone poles. 

And he's been "climbing" ever since. A 
planned rotational training program, interrupted 
by a stint in the Army, took Jim through vir
tually every phase of plant operations. 

He was promoted to Station Installation 
Foreman in July, 1957. Then came more train
ing at company expense- in human relations 
and other supervisory subjects-at Knox College. 

Since early 1958, Jim has been Central 
Office Foreman in the Kedzie District of Chicago, 
which embraces about 51,000 telephone stations. 
He has 19 men reporting to him. 

"I was hired as 'a candidate for manage
ment,'" he says. "I know I'll get the training 
and opportunity to keep moving ahead. How far 
I go is up to me. I can't ask for mor~ than that." 

* * * 
Find out about career opportunities for you in 
the Bell Telephone Companies. Talk with the 
Bell interviewer when he visits your campus. 
And, meanwhile, read the Bell Telephone book
let on file in your Placement Office. 

Jim Bishop holds trammg sessions regularly with his men. At left, he dis
cusses cable routes in connection with the "cutover" of his office to dial service. 
At right, he and a frameman check a block connection on the main frame. 

.. .. 

". 
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L£thography 

Letterpress 

Plate1nak£ng 

Typesett£ng 

Creat-ive Art 

Departnzent 

eel B£nd£ng and 

Ma£l£ng 
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PRESS 

315 FIFTH AVENUE SOUTH e MINNEAPOLIS 15, MINNESOTA 
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FISH-

(Continued from page 7) 

bles rise, however, and circulate the water, increas
ing the amount of water in contact with the air. 

Every aquarium should have a water thermome
ter. Many troubles that a beginner has could be pre
vented if the temperature of the water were con
trolled. If you have the money, you can get a thermo
statically controlled heater. If not, just leave the 
light on longer. A 25-watt bulb can heat up any tank. 

Plants 

Plants are not necessary in a good aquarium. 
True, plants give off oxygen and consume carbon 
dioxide through photosynthesis, but in the dark, or 
under poor conditions, plants consume oxygen and 
give off carbon dioxide. In most planted aquariums, 
the plans use more oxygen than they add to the 
water. Why then are plants used in aquariums? Con
sider the following: 

Plants remove some of the dissolved waste 
products of the fish. Some chemicals in the water 
are necessary to keep the fish healthy but the 
concentration can become dangerous if some 
method of removal is not used. 

Plants provide a refuge and hiding place for 
the more timid fish. Some fish do not grow well 
if they have no place to hide themselves. Most 
of the time these fish do better if they know there 
are hiding places available even though they sel
dom use them. 

The plants themselves add to the beauty of 
any well-planted tank. Fish look much more 
natural amid surroundings that imitate nature. 
Green, itself, is a restful color and very relaxing 
for the hobbiest to look at. 

When buying plants for your first tank, get the 
plants that you like and can afford. In general, if a 
plant costs more than average, it is also harder to 
keep in good healthy condition. A 10-gallon tank will 
need about $5 worth of plants. Buy a good looking 
plant for center placement for a large aquarium. 

Most aquarium plants reproduce rapidly when 
conditions are good. Hygrophila, villisneria, and 
ambulia will soon outgrow their surroundings if 
given enough light. The economically-minded begin
ner can buy a "bunch" of these plants for $.50 and 
soon have his own tank overflowing. A friendly gift 
of two hygrophila plants six months ago have be
come over 200 in five of my tanks. 

The Amazon sword plant, a common center plant, 
reproduces easily. These plants are expensive (about 
$2 each) but very good looking. One female plant 
bought for $3 a year ago has split at the base and 
produced two more plants in one tank that I have. 

Setting Up the Aquarium 

The equipment should all be prepared before
hand to avoid any delay in setting up the aquarium. 
Here is the order in which they are to be use::l: First 
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AIR UfT 
~~ 

SIPHON --t 
TUBE 

figure 2. Outside Filter 

GlASS WOOl 

the aquarium tank, the stand for the aquarium, fil
ters, gravel, plants, rocks, ornaments, airstone, 
valves, pump, tubing, heater (if necessary) and 
thermometer. The plants should be kept in water or 
wrapped in wet newspaper until they are used. 

The location of the aquarium should be checked 
and leveled. A point to remember is that water 
weighs about 8 pounds per gallon. A 10-gallon set-up 
aquarium will weigh about 100 pounds. Make sure 
that the stand can support this weight. 

The gravel should now be spread out in the tank. 
Put in a layer about 2% inches deep on the bottom. 
If an under-gravel filter is used, it should be set into 
the tank before the gravel is put into place. 

To avoid disturbing the layer of gravel, pour wa
ter into your cupped hand in the aquarium. Only fill 
the tank about half full until the plants are in place. 
Hold a plant in on~ hand and drag it about two 
inches through the gravel to its proper location. One 

(Continued on page 36) 

figure 3. Inside Filter 
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FISH-
(Continued from page 35) 

finger can dig a small trench ahead of the plant as it 
is moved. When planting is done in this way, the 
roots are spread out and the plant resumes its growth 
much faster. When all the plants are in place, rocks 
and other ornaments can be properly located. The 
tank can now be filled with water. The waterline 
should be hidden under the bottom of the top frame. 
When this is done, the aquarium looks much better. 

And now the most important topic: 

Fish 

Now that the aquarium is set up, let us turn to 
the important subject of what fish we might buy, 
what requirements they might have and how we can 
breed them. 

There are hundreds of farnilies of fishes, but those 
usually found in an aquarium number only a few 
dozen. We will discuss the most important of these 
they are: 

CHARACIDAE-This is a very large family of fish, 
including the tetras. They are found in Central 
Africa and Central and South America. These fish 
have small teeth and lay adhesive eggs. Examples 
of this family are the black tetra, neon tetra and 
the well-known piranha. 

CYPRINIDAE-This group is better known as the 
carp family. The fish inhabit North America, Af
rica, Europe and Asia. Included in this group are 
goldfish, various minnows, barbs and rasborias. 
These fish have no teeth, lay nonadhesive eggs 
and frequently have a pair of small whiskers 
hanging from the lower jaw. Examples of this 
family are the danios, rasboras, and barbs. 

PEOCILIIDAE-These fish bear living young. In 
most cases, the young receive nourishment from 
their mothers before birth. This group is found in 
Central and South America. These fish are the 
easiest to breed and the most popular of all aquar
ium fishes. Examples of this group are the well
known guppy, the platys, and mollies. 

36 

CICHLIDE-These are large, mean customers. They 
lay adhesive eggs and protect them from other 
fish. This group is found in all parts of the world. 
In general, any fish in this group is a poor choice 
for the novice. They hate plants, dig up gravel 
and make meals of any other fish that happens to 
be around. Examples of these fish are the fire
mouth, angelfish, and the Jack Dempsey. 

ANABANTis-These fish build bubble nests on the 
water surface and raise their eggs in them. These 
fish are also very pugnacious and not the best 
choice for the beginner. Examples of this group 
are the paradise fish, the Siamese fighting fish 
and the various gouramis. 

There has always been a widespread belief among 
those who know little about the hobby that tropical 
fish are expensive and hard to keep. The newcomer 
generally gets his biggest surprise when he finds out 
how inexpensive most fish really are. 

Most live-bearing fish are inexpensive. Prices 
vary with the size and quality of the fish, but a dol
lar or two will generally buy a pair of live-bearers. 

Prices vary considerably for egg-laying fish. Most 
of the easily bred species can be bought for less than 
a dollar apiece. Some of these inexpensive fish are 
the danios, barbs, most young cichlides and many of 
the catfishes. 

Some fish are not easily bred, grow slowly or re
quire special attention. The Siamese fighting fish, for 
example, must be raised individually in its own glass 
jar. This requires a great deal of individual care. For 
this reason, these fish are slightly higher. 

Breeding the live-bearing fish is easy. Just let 
nature and Freud's theories take their own course. 
The only problem is preventing the fish from having 
"fish a la carte" once the young are born. The best 
protection for the young is plenty of plants for them 
to hide in. 

Breeding egg-laying fish is somewhat harder. 
First the sexes must be separated and well fed for 
about two weeks. Two fish of opposite sexes are then 
placed in a very clean tank that has plants and 
gravel in it. After the parents have completed their 
job, they must be removed. (They too, like caviar.) 
The eggs will hatch in a few days and the young 
must be fed very fine food. A boiled egg yoke, passed 
through a cloth, is excellent. 

The aquarium is set up and the fish are in the 
tank. We now have a hobby that is interesting, relax
ing and inexpensive. But, we must keep it this way. 
A dirty or unhealthy tank would mar all we have 
done. 

The first rule for a clean tank is not to overfeed 
the' fish. It's fun to feed cute "pets" but a lot of 
trouble to clean up any food that they don't eat. The 
easiest way out of this is not to feed them any more 
food than they will eat in five minutes. 

Eventually algae will grow on the glass and 
rocks. This could be prevented by cutting down the 
light that the tank receives, but the light is neces
sary for us to see our fish! It is easier to clean the 
glass sides with steel wool and scrub the rocks in a 
few minutes. If the filter system is working properly, 
these short jobs will keep the aquarium in good con
dition. 

Reading a good book on tropical fish will soon 
make the novice a master at this hobby. Of course, 
there will always be a few problems. Bugs, cats, girl 
friends and wives all seem to have an interest in the 
aquarium. Bugs fall in, cats "go fishing" and fingers 
get wet. The best way to prevent or stop this is to 
raise piranha. 
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MYLAR 

(Continued from page 13) 

This new polyester film has found use in cooling 
tunnels and other processing areas because of its 
dimensional stability which is one of the reasons 
it is used in templates and optical comparators. A 
film called Stabiline, a treated Mylar polyester film, 
has been developed by Keuffel & Esser to impart 
to Mylar an even higher degree of dimensional sta
bility than it has in the untreated state. This treated 
film has a thermal ·coefficient of linear expansion of 
6(10)-G per °F as compared with a coefficient of 
15(10)-G per °F for the untreated film. 

Mylar's tear strength is about 3 times that of 
cellophane or acetate film but only one-seventh that 
of polyethylene film. This characteristic of Mylar is 
important in packaging industries. The tear strength 
of polyethylene film was dramatized in an interest
ing way. A truck loaded with 50 lb. bags, half of 
the bags white and the other half brown, traveling 
30 miles per hour down an asphalt road had a man 
standing on the back pushing out the bags. Occa
sionally one of the brown bags would burst. The 
brown bags were made of four thicknesses of heavy 
kraft paper and the white bags were made of a newly 
developed heavy-duty polyethylene material. This 
test and hundreds of controlled punishment tests 
made by the Spencer Chemical Company shows that 
damage losses in transit can be cut down by as much 
as 50 per cent. This was proven further when test 
bags were shipped by truck and rail from Orange, 
Texas, to points as far away as New Jersey. In ship
ments totalling 460,0'00 pounds of material, only 
0.72 per cent of the polyethylene bags were broken. 
The average for kraft bags is 1.5 per cent. Moreover, 
instead of tearing like paper, the polyethylene bags 
merely punctured, making loss of contents less than 
for kraft paper. The puncture can be sealed on the 
spot with a pressure sensitive tape. This test shows 
polyethylene's strength and indicates the possibilities 
of using Mylar in industries which do not require 
such rugged handling. 

Up to the yield point of 13,000 psi and a strain of 
5-6 per cent Mylar has elastic behavior. Beyond this 
point the stress increases little with strain until at 
about 70-BO per cent strain. At this point the stress 
rises approximately exponentially with the strain 
until the break point at 23,500 psi stress and 130 per 
cent strain. The tensile modulus of Mylar is calcu
lated from the stress at the 1 per cent strain point 
and the tensile strength and elongation are obtained 
from the breaking point. The modulus represents the 
stiffness of the material in tension and has been 
found to be equivalent to the stiffness in flexure. A 
material which has a yield stress and breaking 
strength in the same range as Mylar is hard alum
inum which has a much lower breaking elongation 
(22,000 psi at 9 per cent strain). If computation of the 
tensile strength is made on the basis of reduced 
cross-sectional area at the breaking point, the ten-
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sile strength of Mylar would be twice that of 
aluminum. 

For an equivalent elongation Mylar requires more 
load than other materials. For example, to elongate 
a 1.0 mil film (% in. wide) of Mylar a load of 2.25 kg 
is required whereas for a 1.5 mil film (%in. wide) of 
Acetate a load of 2.50 kg is required. This corre
sponds to a tension of 19,B50 psi for Mylar and a ten
sion of 14,200 psi for Acetate. 

Mylar retains good physical and mechanical prop
erties over a wide temperature range. Between 
-20° C and +BOo C the properties are essentially 
constant. No embrittlement occurs at temperatures 
as low as -60° C and the film holds useful proper
ties up to 150-175° C although marked changes occur 
in tensile properties. The tensile strength decreases 
about 650 psi for each 10° C increase in temperature 
between -20° C and +BOo C. Above BOo C the ten
sile strength decreases about 1000 !JSi for each 10° C 
increase until Mylar melts at about 250° C. Mylar 
also retains its physical properties fairly well when 
exposed to heat over long periods of time. For ex
ample, when exposed to 150° C for 1000' hours the 
tensile strength dropped to about half of its normal 
value. Relative humidity has little effect on Mylar. 
At constant dry bulb temperature of 24° C Mylar 
changes e:mly 0.07 per cent in length over the relative 
humidity range from 20 to 92 per cent. 

Mylar transmits 90 per cent of the incident light 
in the visible spectrum. One-eighth inch thick win
dow glass has a similar transmission curve to Mylar 
but the window glass cuts off as a slightly lower 
wave length. As far as flammability is concerned, 
the results arrived at in conformance with ASTM 
D56B-43 are erratic and inconclusive. Since samples 
undergo melting and dripping during the test with 
the consequence that the flame is put out by the drip 
or completely separated from the sample, the most 
that can be said is that Mylar appears to burn less 
readily than other films such as cellophane and ace
tate film. 

Untreated Mylar cannot be heat sealed by con
ventional heat sealing techniques but special heat
sealing methods can be used which give satisfactory 
results. Mylar can also be sewn with standard sew
ing threads. 

Since Mylar can be supplied with a glossy or 
matte surface and can be printed, metalized, dyed, 
or deeorated with colored adhesives it has found 
wide use in decorative application. The most popular 
use of the film is in metalizing where the metalized 
bonded film is placed with metal side down on paper 
metal, leather, or plastics. Many sty ling effects are 
provided this way. The film protects surfaces against 
scuff marks, scratches, chemical attack, weathering, 
and provides leather with an effective prevention 
against mildew. Yarn is made by slitting metalized 
film ranging in width from 1j64 in. to ljBO on. The 
yarn is strong enough to be twisted, quilted, woven 
or knitted into fabric at normal operating speeds. 
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HORT 

by BOB BUCHMEIER 

THE APRIL 14 meeting of the Ameri
can Society of Mechanical Engi

neers was held in room 18-ME. Vice
president, Seppo Viikinsalo, presided 
over the meeting. Stanley Johnson 
explained E-Day activities, and got 

the members to sign up to work on theE-Day. New 
officers were elected for the year 1959-1960. The 
following men gained a majority vote: Seppo Vii
kinsalo, president; David Vidmar, vice-president; 
J an1es Hedeen, secretary; and Roger Ranzinger, 
treasurer. 

The main feature of the evening was a talk by 
Dr. Jordan, head of the ME Department. Dr. Jordan 
spoke on "The Applications of Solar Energy." He 
showed several slides of solar ovens, and explained 
their principle and application. 

On April 24, the Society visited the Scott McCul
lough Corporation, manufacturer of the Scott out
board motors. Many members turned out for the 
trip, almost as many as for the Grain Belt Brewery 
last fall. The group was taken on a complete tour of 
manufacturing and assembling operations. 

On May 1 and 2, some of the students participated 
in the regional student conference at Brookings, 
South Dakota. Ron Wells represented Minnesota at 
the presentation of papers. He spoke on the "Heat 
Pump.'' 

The officers wish to thank all of you, who did 
something for the ASME during this year, particu
larly the committee chairmen and all who worked on 
E-Day. Congratulations to everybody who is grad
uating. And if you are not graduating yet, we will 
see you at the ASME meeting next fall. 
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THE LAST regular meeting of the 
ASAE Student Branch of the Uni

versity of Minnesota was held on 
April 14, 1959. 

The meeting was called to order at 
7:30 PM by President Warren Sauf
ferer. 

Plans were made for various E-Day events and 
also for the two main social functions of the spring 
quarter, namely the students steak fry and the stu
dent-faculty picnic. 

The main business of the evening was the election 
of officers for the coming school year. The new of
ficers are as follows: 

President-Walter Stumpf 
Vice-President-David Nelson 
Secretary-Otto Korth 
Treasurer-Duane Johnson 
Scribe-Kenneth Swanson 
For the program Dr. J. W. Nelson of Nutrena 

Feeds gave a very interesting talk, illustrated with 
slides and a movie, on the Nutrena Pigloo system of 
raising hogs. 

THE AlEE PAPER con test proved 
highly successful with fourteen pa

pers being turned in. Out of these 
fourteen, five finalists were selected, 
and they presented their papers orally 
before judges consisting of faculty 

members and several Engineers from industry. The 
five finalists were Donal Armstrong, Robert Krom
gard, Gus Krake, Jan van Der Ziel, and Norman 
Paurus. The local competition was won by Norman 
Paurus, with a paper entitled, "Magnetic Memory 
Cores." He then went on to Fargo, North Dakota to 
take second place in the twin city section competi
tion, and finally at the District competition, held at 
Madison, Wisconsin, he won honorable mention. The 
District contest was won by Mr. Robert Buus from 
North Dakota University, with a paper on P-N Junc
tion Rectifiers. 

Due to the special efforts put forth into E-Day 
preparations, no regularly scheduled weekly meet
ings were held immediately before or after E-Day. 
But, we are all looking forward to the special meet
ing to be held on May 20. This meeting will sponsor 
as a visiting guest and speaker, Mr. Robert Gear, 
Vice-President of District Five of AlEE. Mr. Gear 
has offered to give a 30 minute talk enhanced with 
slides on the installation of a new 345 Kilovolt Trans
mission line. Don't miss it! 

The officers of AlEE-IRE have also been consider
ing holding one of the weekly meetings at night, 
once a month to allow more of the students a better 
opportunity to get acquainted with their professional 
society and also, with their fellow members. We 
would be very happy to hear some comments on this 
idea from any of the members. 

If anybody desires to get in touch with any of the 
officers about joining the organization or otherwise, 
stop in at the AlEE-IRE office, room 35 EE, third 
hour on Tuesdays. 

(Continued on page 42) 
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By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 
Here's an indication of what's going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world's 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world's first nuclear
powered cargo vessel. 

B & W engineers discuss developments 
in the Universal Pressure Boiler. 

These are but a few of the projects - not in the plan
ning stage, but in the actual design and manufacturing 
phases- upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 
How is the company doing right now? Let's look at one 
line from the Annual Stockholders' Report. 

Ask your placement officer for a copy of uopportunities 
with Babcock & Wilcox" when you arrange your inter
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train
ing Department, 161 East 42nd Street, New York 17, N.Y. 

CONSOLIDATED STATEMENT Of INCOME 
(Statistics Section) 

(in thousands of dollars) 

1955 1956-UNFIU.IED ORDER$ 

$129,464 $213,456 $427,288 

MINNEAPOLIS 

BLUE PRINTING COe 

612 Third Avenue South 

Minneapolis, Minn. 

FEderal 2-5444 

SUDE RULES AND 

DRAWING SETS 

Agents for 

KUEFFEL & ESSER CO. 
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(bac:ldog) 
N-220' 

Who borrows all your ready jack? 

Who smokes the last one in the 
pack? 

Your roommate. 

Who breaks up all your chairs and 
lamps? 

Wh<o uses all your postage stamps? 
Your roommate. 

Who drinks up all your hoarded 
beer? 

Who makes your socks all disap
pear? 

Your roommate. 
But who's a constant pal to you? 

Who cheers you up when you are 
blue? 

Who knows and Iovas the things 
you do? 

Your mother. 

E.E. "Thought you were going \·o 
visit that blonde in her apartment to
night." 

Aggie: "I did." 

E.E. "How come, then, you're home 
so early?" 

Aggie: "Well, we sat awhile and 
chatted. Then suddenly she turned out 
1he lights. I can take a hint." 

B 
E ER 

Bl G 
Gold Lettering - Stamping 

Tooling 

Medical 

Chemical 

WE BIND 

Magazines 

Theses 

Pamphlets 

Text-Books 

Law Reviews 

COVERS - ALBUMS - BLANKBOOKS 

Made to your specifications 

ERICKS 
Bl DERY 

downstairs 

GRAY'S DRUGSTORE 

1326 4th St. S.E. FE. 6-5765 
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Thorstein Veblen ... on the place of science 

••In creative art, as well as in critical taste, the faltering 

talent of Christendom can at the best follow the lead of 

the ancient Greeks and the Chinese. In myth-making, 

folklore, and occult symbolism many of the lower bar

barians have achieved things beyond what the latter-day 

priests and poets know how to propose. In political 

finesse, as well as in unreasoning, brute loyalty, more 

than one of the ancient peoples give evidence of a 

capacity to which no modern civilized nation may aspire. 

''To modern civilized men, especially in their intervals 

of sober reHection, all these things that distinguish the 

barbarian civihza{ions seem of dubious value'' ... futile 

in comparison with the achievements of science. They 
dwindle in men's esteem as time passes. This is the one 
secure holding-ground of latter-day conviction, that 'the 
increase and diffusion of knowledge among men' is inde

feasibly right and good. When seen in such perspective 
as will dear it of the trivial perplexities of work day life, 
this proposition is not questioned within the horizon of 
western culture, and no other cultural ideal holds a 
similar unquestioned place in the convictions of civilized 
mankind." 

,_.The Place of Science in Modern Civilization, 1906 

THE RAND CORPORATION, SANTA J..fONICA, CALIFORNIA 
A nonprofit organization engaged in research on problems related to national security and the public interest 
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Every year new opportunities for graduate engineers in 

various phases of oil producing, refining, research, 

transportation and oil marketing-on a world-wide scale. 

MOBIL OIL CO., MOBIL INTERNATIONAL OIL CO. 

Divisions of SOCONY MOBIL OIL CO., INC. 

AFFILIATED COMPANIES: General Petroleum Corp., Magnolia Petroleum Co. 
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SOCIETY SHORTS 

(Continued from page 38) 

KAPPA ETA KAPPA continues to present 
interesting speakers on alternate 

Monday nights during our social 
meetings. At our last social meeting, 
Dr. P. L. Blackshear, of Mechanical 
Engineering Department spoke on: 

"The Possibilities of Using Electricity in Space 
Propulsion." This was a topic which interested all 
the EE's present, especially since he presented at 
least one revolutionary idea for a new type of fuel 
which would eliminate the problem of the excessive 
weight of the fuel. 

On Saturday, March 28, the annual Spring Field 
Day took place at the KHK House. The house was 
cleaned from attic to basement and even the storm 
windows finally came down to be replaced with 
screens. As far as Kappa Eta Kappa is concerned, 
this means that Spring is finally here to stay. After 
working hard to improve the appearance of the 
House and lawn, the members decided to hold a 
"Powwow" on the bank of the Mississippi. A quiet 
relaxing time was had by all. When all the refresh
ments were consumed, everyone cuddled around the 
campfire to sing familiar songs and toast marsh
mallows. This was KHK's first powwow of the year, 
and it was a huge success. 

Once again the athletes of KHK are in the midst 
of tight battles for the champions' trophies in soft
ball and bow ling. The softball team now has a one 
and one record due to unusually bad luck in their 
second game. The bowling team spent one week in 
first place and is now in second place, only a few 
points below the leading team. The success of this 
team was due to good, consistent bowling by Jack 
Wiege, Dick Tenley, Bob Wingrove, Jim Anderson, 
Marv Hanson, Dave Mlekoday, and Marv Thompson. 
Keep up the good records, athletes! 

The actives of Kappa Eta Kappa are proud to 
welcome five new pledges during the spring quarter. 
These pledges are: Hank Bonk, Dick Sedro, Phil 
Kittelson, Marvin Hanson, and Earl Schumacher. 
These pledges have displayed outstanding qualities 
on campus and are a credit to KHK. 

There is always a standing invitation to any EE's 
who are interested in dropping in at the KHK house 
at 901 Washington Avenue S.E. There are always 
actives or pledges around who would be glad to 
shoot the breeze with you. Remember, EE's, feel free 
to drop in at any time. 
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THE LAST meeting of the University 
Chapter of the Society for the Ad

vancement of Management for the 
1958-59 academic year was held 
jointly with the Senior Chapter 
Thursday, May 14, at the Normandy 

Hotel. Each year this meeting is sponsored by the 
Senior Chapter with the Junior Chapter furnishing 
the program. 

The program was a panel discussion on "The 
Effects of Foreign Competition on American Indus
try." The panel consisted of Tom Teich, Frank King, 
and John Hollander. 

This being the last Technolog of the year, the 
past and present officers sincerely express their 
thanks to all who have contributed so much to the 
success of the organization during the past year. 

NoTE: Working on one of the S.A.M. committees 
can be a great value to all. Not only is it good experi
ence, but much confidence can be gained from active 
participation on these committees. Now is the time 
to turn your name into the S.A.M. office, ME 15, as 
the committees for next year are being formed now. 

Best of luck to all graduating members, and we'll 
see the rest of you next fall. 

££ HERE IS THAT darn hammer?" 
"Don't touch that wet paint!" 

THETA "Throw that board over here." 

TAU If you were around the Theta Tau 
house the night before E-Day, you 
would have heard conversation like 

that. As usual we worked right up to the last minute 
preparing our float for theE-Day parade. 

Each year Theta Tau competes with the other 
engineering fraternities for the All-Participation 
trophy. The struggle for this trophy results in a week 
full of fun and excitement. 

We all put in many long hours to have our float 
come out on top. Besides the float, we sold buttons 
and tickets and worked on open house displays. All 
was not work, however, for the end of the week 
found most of us playing softball, tennis, golf, ping
pong, or bow ling in the E-Day tournaments. The 
picnic, Friday afternoon, gave us all a chance to 
relax after a hard week onE-Day. 

Saturday was the big night; for the Brawl,,lthe 
All-Participation trophy was awarded. Each year 
the fraternity attends this affair as a group and after 
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the dance is over we get together for an informal 
party. 

This year we were fortunate to have several new 
pledges helping with the E-Day activities. In fact, 
the total pledge class numbers 15. They are: Jim 
Datta, Aero E.; Dave Fredrickson, ME; Howard 
Midje, AgE Rodger Ziemer, EE; Jon Schasker, Aero 
E; Doug Hoelscher, ME; Laurel Tangren, ME; Bruce 
Clark, EE; Bob Edelman, ME; Paul Nurkkala, EE; 
Dave Berg, ChE; Jerry Brostrum, AeroE; Jim Moo
ney, EE; Phil Schasker, AeroE; and Jim Heron, EE. 

We will be proud to welcome them as members 
next fall. 

THE AMERICAN Institute of Physics 
completed a series of programs on 

Accelerators, their design and uses. 

Dr. L. H. Johnston opened the se
ries on April 7 with "Modern Devel-
opments in Accelerators." Dr. John

ston helped design the Minnesota Linac and also 
worked on the construction of the Linac at Berkeley. 
Design and operation of accelerators was discussed, 
including focusing principles and advantages of the 
colliding beam type. 

-

Dr. R. M. Eisberg gave the second talk entitled 
"Typical Experiments at the Minnesota Linear Ac
celerator," on April 21. The types of experiments 
done, their purpose and how the results are used was 
discussed. 

On April 27 a guided tour of the Linac concluded 
the series. One hundred and ten people were taken 
on an interesting and complete tour directed by Bob 
Featherstone. 

The annual election was held at the April 21st 
meeting. The new officers elected were: President, 
Gunnard Modin; Vice-President and Treasurer, John 
Pollock; Secretary, Earl Kyle, replacing this year's 
officers who were: President, Andrew Masley; Vice
President and Treasurer, Warren Saur; and Secre
tary, Gunnard Modin. 

The members of the Technolog staff wish to thank 
all the various societies and fraternities for their 
cooperation and interest in the Society Shorts col
umn. Since this is the last issue, we won't bother 
you till next fall. 

I for future 
high 1111 

ay engtneers 
True D or False D .................... Of the 1,050,948 miles of paved roads and streets in the United States, 

904,748 miles are surfaced with Asphalt. 

True D or False D ................... Modern heavy-duty Asphalt pavement is playing a vital role in our $100 
billion, 15-year road program that includes 41,000 miles of Interstate 
Highways. 

If you answered "False" for either one of the above statements, chances are you're not up on a big 
opportunity in engineering. Today, the demand for engineers with solid backgrounds in fundamentals 
of Asphalt technology and construction is at its greatest. 

Send for the free literature offered below. It can help start you on the "road to success" ... Asphalt! 

THE ASPHALT INSTITUTE 
Asphalt Institute Building, College Park, Maryland 

Gentlemen: 

Please send me your free student kit on Asphalt Technology. 

NAME __________ CLASS---

COLLEGE OR UNIVERSITY--------

~ ADDRESS-----------------------------

CITY---------STATE-----

MAY, 1959 

f E E I Special Student Kit on 
Asphalt Technology 
Literature included covers the complete Asphalt 
story: origin, uses, how it is specified for paving. 
And much, much more. For your free kit, fill out the 
coupon and mail today. 

THE ASPHA INSTITUTE 
Asphalt Institute Building, College Park, Maryland 
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Several years ago a British busi

nessman made a hasty trip to Ameri

ca. On his return to England he made 
a speech before a local business 

group. After recounting some of his 
experiences he said, "You may find 

it difficult to believe, but the Ameri

cans are wild about a game called 
Damn lt.'" The audience found this 

difficult to believe. "The Americans sit 

in auditoriums with small numbered 
cards on their laps. A man calls out 

numbers and finally one person jumps 
up shouting, 'Bingo,' and all the others 

mutter 1 Damn-it.1
" 

A toast to that prehistoric genius 

who took two logs and made the first 
log-log slide rule. 

They laughed at Watt, too, until he 

invented the Watt Schmacallit. 

The wife of a salesman did not ex

pect her husband home until very 
late. She was entertaining his best 

friend in a completely hospitable 

manner when the phone rang. She 
answered, hung up and reported to 
the friend, "That was my husband. 
He finished early/1 The friend started 
to go for his coat. "Don 1t rush off,'' 
said the wife. 11

1 don't expect him 'til 

very late anyway. He says he's play
ing gin rummy with you/' 

She was only a spaceman 1s daugh
ter, but she knew a Thing or two. 

"I see there 1s a big shortage of 
sanitary engineers." 

11You don't have to tell me; I lived 
in a frat house." 

First Dog: "Do you have a family 
tree?11 

Second Dog: "No, we1re not par
ticular/' 
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A politician was campaigning for 

Indian votes in one of our western 
s1a1es. He promised schools for the 
Indians. He promised colleges for the 
Indians. The crowd stood up and all 
yelled "HOYA!" Heartened by the re
sponse he laid aside his prepared 
speech and promised better roads, 
hospitals for each tribe, and low taxes 
ad nauseam. Again and again the 
Indians stood up and shouted 1 Hoya! 
Hoya!'1 

When he finished the speech he 
toured the reservation. When they 
were taking a short cut across a pas
ture the guide warned him, "lt 1s all 
right, but be careful; we pasture our 
cattle and horses here. Don1t step in 
the hoya/' 

She: "Did vou hear the horrid 
things they ha-ve been saying about 
me? 11 

Engineer: "Why do you think I 
came over?11 

A first grade teacher fresh from 
college was taking over a class for 
the first time. Upon entering the class
room she noticed a nasty word on the 
blackboard followed by the signature: 
1'The Phantom." So she said, 11Now 
children, let's fold our little hands, 
put them on our little desks, and put 
our heads down onto the desks. Then 
the person who wrote this word on 
the -blackboard can come up and 
erase it." 

So they all folded their hands, put 
them on the little desks and put their 
little heads down on the desks. All 
was quiet for awhile, then there was 
a thump, thump, thump of little feet, 
a pause, and the thump, thump, 
ihump of little feet scurrying back to 
a desk. 

After everything was quiet again, 
the teacher said, "Now let's see if the 
bad word is thoroughly erased." So 
they looked up at the blackboard to 
see a new, nastier word, followed by: 
"The Phantom Strikes Againl 11 

Fraternity Brother: 11 Did you know 
that we maintain seven homes for the 
feeble-minded? 11 

Pledge: 111 thought you had more 
chapters than that/1 

from 
Deep space t 

cean flo r 
Vought offers this range 

to the young engineer 

At Chance Vought the engineer's assign· 
ments range from the depths of the ocean to 
the farthest reaches of space ... from hard
ware operating aboard the Navy's nuclear
armed submarines to space research vehicles 
still on the boards. 

Here the engineer contributes to projects 
such as the record-smashing Crusader jet 
fighter series ... antisubmarine warfare 
studies ... missile system and space capsule 
development, details of which are classified. 

Under the guidance of the Vought engi
neer, such weapons take shape. He super
vises critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 

Engineers with many specialties share these 
experiences. Today, for example, Vought is 
at work on important projects involving: 

SPACECRAFT AND ASTRONAUTICS 

ADVANCED PROPULSION METHODS 

ELECTRONICS DESIGN AND MANUFACTURE 

ANTISUBMARINE WARFARE 

Vought's excellent R&D facilities help the 
engineer through unexplored areas. And by 
teaming up with other specialists against 
mutual challenges, the Vought engineer 
learns new fields while advancing in his own. 

Would you like to know what men with 
your training are doing at Vought ... what 
you can expect of a Vought career? 

For full information, see our representative 
during his next campus visit: 

Or write directly to: 

C. A. Besio 
Supervisor, Engineering Personnel 

DEPT. CM-16 
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ADVANCED WEAPONS STUDIES AT CHANGE VOUGHT 
ASTRODYNAMICISTS. OCEANOGRAPHERS. Their perspectives are worlds apart. 
But a broad search for advanced weapons is bringing them and other diverse specialists 
together at Chance Vought. 

Opportunities are unlimited for young engineers as Vought advances into new 
weapons areas. 

This advance is the natural outcome of 42 years of successful design and manufacture 
of high-performance weapon systems. Vought ranks among the nation's topmost 
sources of fighter aircraft, with the FSU-1 Crusader fighter and the F8U-1P Crusader 
reconnaissance aircraft on duty with both Fleets. An even deadlier version of the 
Crusader, the F8U-2N, is scheduled for Fleet service in 1960. 

FROM SPACE EXPLORATION TO ANTISUBMARINE WARFARE ... THEY OFFER BROAD OPPORTUNITIES TO COLLEGE GRADUATES 

DALLAS, TEXAS 

MAY, 1959 

Today at Chance Vought, development work fans out into virtually every dimension 
of weapon systems. 

ANTISUBMARINE WARFARE (ASW). Vought is engaged in ASW studies under 
the Office of Naval Research and the Bureau of Aeronautics. Extensive research and 
development is being done in the vital detection and classification phases. Goal is 
to bring detection abreast of destruction capabilities. 

Vought applies to this work a pre-eminent background in sea-going missiles: 11 
years' experience in installing, testing, observing Regulus Fleet missiles; an intimate 
knowledge of submarines. 

ASTRONAUTICS. Vought is advancing the technology of the man-carrying portion 
of space vehicles. A reputation for "human factors" know-how in advanced aircraft 
development has won contract assignments for space capsule development. The 
company is adding research and test facilities for advanced regimes of speeds and 
heats. And, through "space seminars," the company's most experienced space scientists 
are orienting the entire engineering organization for space projects. 

WEAPON SYSTEM PLANNING, ANALYSIS. Vought specialists are determining 
future weapons requirements; defining new areas for closer evaluation. For example, 
Vought's advanced weapons thinking has branooed out into the area of new, sophisti
cated battlefield weapons. This area has proved promising and well within Vought's 
weapons development capabilities. Also under way are studies of nuclear-powered 
missiles and other original applications for today's growth of propulsion possibilities. 

In this area, breakthroughs already have been scored in antenna design, in structural 
design for re-entry heat, and in controls and hydraulics. · 
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If It Had Been A Snake 

Novel About An Engineer 

As you read If It Had Been A 
Snake, you will relive many of 
your own experiences as an engi
neering student. Books have been 
written about doctors, lawyers, and 
clergymen. This novel brings forth 
a member of another profession-a 
field of inestimable importance to 
those of us caught in the dynamics 
of a scientific age - engineering. 
This story of Lloyd Frazer traces 
his development from acquisition 
of technical know-how through 
progress toward emotional maturi
ty; it could well apply to the de
sires, the inner conflicts, and the 
achievements of countless profes
sional men today. 

Lloyd Frazer is a completely un
derstandable human being, wheth
er he is in a bull session on sex or 
studies, out on a date, or working 
on his first big project at his first 
job. You will follow Lloyd, a young 
farm boy, through his EE course at 
Georgia Tech, the war, and his first 
two jobs; you will get to know 
Lloyd as a very real person if you 
read this book. 

Vantage Press, Inc. 
120 VVest 31st Street 
New York 1, New York 
$5 

The dam burst1 and the raging 
flood quickly forced the town people 
to flee to the hills. 

As they gazed down sadly at their 
flooded homes they saw a straw hat 
float gently downstream for about 
fifty feet. Then it stopped/ turned 
around and plowed slowly upstream 
against the rushing waters. After fifty 
feet, it turned and moved down
stream again. Then upstream again. 
Then downstream again. 11Say/' said 
one of the townfolk, "what makes 
it act so durn funny? 11 

"Well 1 I ain 1t sartin sure/' spoke up 
a youth, "but last night I heard Gram
pa swear-come hell or high water 
he was gonna mow the lawn today.11 

46 

() 
A lonely chick taking a look around 

the electric incubator of unhatched 
eggs-"Well/ it looks as if Jill be an 
only child. Mother's blown a fuse. 11 

Tired and hungry, the itinerant 
knocked at the door of an English 
inn called/ //George and the Dragon/1 

//Piease 1 mum,u he asked the wom
an who appeared, 11could I have a 
bite to eat?11 

//No," she screamed and slammed 
the door. 

He knocked again and pleaded/ 
"But, mum, I've been walking all ... " 

"I told you 'No;' now quit bothering 
me," and she slammed the door 
again. 

Once more he knocked and once 
more the door was flung open. "Now, 
mum/ could I have a few words with 
'George 1?11 

C.E.: "1 1 m glad to have a good 
sense of humor. Every time I see some
thing funny, I laugh and laugh/1 

E.E.: "1 1 11 bet you have a hell of a 
time shaving." 

The president of a company that 
specializes in roofing tells about a 
tin roof of a Kansas store that was 
torn off and rolled into a neat bundle 
by a cyclone. Having a sense of hu
mor1 the owner wrapped a few 
strands of bailing wire around the 
ruin and shipped it to Henry Ford. In 
due time came a communication say
ing, ' 1 lt will cost you $49.00 to have 
your car repaired. For Heaven 1

S sake, 
tell us what hit you/' 

M.E. Student: "Could you help me 
with this problem?" 

M.E. Professor: "I could/ but I don1t 
think that it would be quite right/' 

M.E. Student: "Welt go ahead and 
take a shot at it anyway/1 

"The more I think about going out 
and getting a job the more I think 
about staying on for a Master1

S.
11 

A woman approached a famous 
psychiatrist and said, 11 1 do wish you 1d 
see my husband. He blows smoke 
.rings through his nose and it fright
ens me/' 

"I can see nothing wrong with 
that/' said the doctor. //1 don 1t know 
that Ws so terribly unusual for some
one to blow smoke rings through his 
nose.'1 

//But/1 complained the woman, "my 
husband doesn1t smoke/' 

Answers To 
Brain Teasers 

April 

1. 210526315789473684 

2. 673 

3. A=1 B=8 C=9 

4. R1 is a light bulb that is lit for 
false 

R 2 is a light bulb that is lit for 
true 

# 1 is 2-pole switch governing 
condition # 1 

#2 is 2-pole switch for condition 
#2 

5. Three planes. 

6. 54, 56, 58, 59, and 62 lbs. 

1. 1,578,528,000 

122 
2. 4: 26-

143 

May 

3. Colonel Downing 

4. Five 1niles 

6. Five 

7. Tuesday 

8. Three. 

9 . .441 

10. 5 

198-202 

28-52 

55-70 
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Clearly there are such bridges. You started to cross one 
of them when you tackled a college education. By electing 
an engineering course, you took additional steps. It's the 
bridge that takes you from education to profession. 

Perhaps several companies on the "profession side" will 
beckon to you. Naturally, you'll try to choose the firmest and 
highest ground accessible to a beginner-ground that leads 
to more challenge, more responsibility and greater reward. 
Companies situated on the firmest and highest ground 
will be those whose products or services enjoy a lively and 
continuing demand. 

As a leader in a broad and exciting field, Sikorsky Aircraft 
is just such a company. And as an organization with its 
eye on the future, each year Sikorsky has openings for young 
men who show promise of being able to make outstanding 
contributions to the development of direct-lift aircraft. 

If you're almost across that education-to-career bridge, write 
for information about careers with the world's pioneer 
helicopter manufacturer. Please address Mr. Richard L. Auten, 
Personnel Department. 

I I 

t 

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 

STRATFORD, CONNECTICUT 
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I 
edited by GARY LAMONT 

1. If a box of letters contains 8 Gs, 9 Ms, and 30 each 
of A, N, R, how many ways are there to pick out and 
arrange letters to make the word ANAGRAM? 
2. If it is now between four and five o'clock, and 
in less than an hour but more than a minute the 
positions of the hour and minute hands of an exact 
clock will be interchanged, what time is it now? 

3. l\tlary Ann Moore's father has a yacht and so has 
each of his four friends: Colonel Downing, Mr. Hall, 
Sir Barnacle Hood, and Dr. Parker. Each of the five 
also has one daughter and each has named his yacht 
after a daughter of one of the others with no dupli
cations. Sir Barnacle's yacht is the Gabrielle; Mr. 
Moore owns the Lorna; Mr. Hall the Rosalind. The 
1\tlelissa, owned by Colonel Downing, is named after 
Sir Barnacle's daughter. Gabrielle's father owns the 
yacht which is named after Dr. Parker's daughter. 
Vlho is Lorna's father? 

4. A locomotive watering tank is to be located along
side a straight section of railroad and supplied with 
water from two wells located on the same side of 
the railroad and located respectively one mile and 
three miles from the track. The distance between 
lines drawn through the two wells perpendicular to 
the railroad is three miles. What is the minimum 
total length of pipe required to connect the two wells 

to separate inlets on the watering tank? 
5. A man stakes 1jm of his fortune on each play of 
a game whose probability is one-half. He tries again 
and again, each time staking ljm of what he has. 
After 2n games he has won n times and lost n times. 
What is his result? 

6. A man has 64 pounds of sand. He needs to use only 
50 pounds but what he uses must be a representative 
san1ple 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? 

7. What is today, if, when the day after tomorrow is 
yesterday, today will be as far from Tuesday as 
today was from Tuesday when the day before yester
day was tomorrow? 

8. In how Inany ways can you express 1,000 as the 
sun1 of two or more consecutive numbers? 

9. In a room of twenty people what is the probability 
that two of them will have the same birth date? 

10. If the sequence of numbers starting with one and 
going to infinity were written out as to form a single 
number, the result would be like this: 

12345678910111213141516 
What digit would occupy the 940,578th place? 

Informal 

Standard 

Russian 

Old English 

Instrument Dial 

Script 

J!eRo'J 
Lettering 

Templates 
Greek 

Reversed Gothic 

Condensed Gothic 

Outline Gothic 

Alternate Gothic 

Map Symbols 

Caslon Bold Condensed 

Spartan Extra Black 

Military Map Symbols 

Geological Symbols 

Electrical Symbols 

Electronic Tube Symbols 

AND MANY OTHERS .. 

E I EE , 
E 

MAIN ENGINEERING BUILDING 
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Though the building is not yet built, this 
is a view from one of the apartments. 

How to look out a window before the building is up 

With 180 ~'view" apartments 
to sell, the developers 
of The Comstock 
turned to photography 
to get a jump on sales 

A feature of The Comstock, San 
Francisco's new co-operative apart
ments on top of Nob Hill, will be 
the spectacular panoramic views 
of the Bay area from their picture 
windows. 

How could these views be spread 
before prospective buyers-before 
the building was up? The devel
opers, Albert-Lovett Co., found the 
answer in photography. From a 
gondola suspended from a crane, 
color photos were made from the 
positions of the future apartments. 
Now, the sales representative not 

only points out the location of a 
possible apartment on a scale 
model, but shows you the view 
from your window as well. 

Photography rates high as a 
master salesman. It rates high in 
other business and industry tasks, 
too. The research laboratory, the 
production line, the quality control 
department and the office all get 
work done better and faster with 
photography on the job. 

Whatever your field, you will 
find photography can save you 
time and cut costs, too. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

CAREERS WJTil KODAK 

With photography and photographic proc
esses becoming increasingly important 
in the business and industry of tomorrow, 
there are new and challenging opportu
nities at Kodak in research, engineering, 
electronics, design and production. 

If you are looking for such an inter
esting opportunity, write for infor
mation about careers with Kodak. 
Address: Business and Technical 
Personnel Dept., Eastman Kodak 
Company, Rochester 4, N. Y. 



One of a series 

General Electric interviews 

Dr. Richard Folsom, President of 

Rensselaer Polytechnic Institute, 

to explore 

Te c 
areer 

.. 
ortun1t 

Fort e En • 1neer 
Leading educators, statesmen and in
dustrialists throughout the country are 
greatly concerned with the current 
shortage of high-caliber graduates who 
are seriously considering a career in the 
field of science or engineering educa
tion. Consequently, General Electric has 
taken this opportunity to explore, with 
one of America's eminent educators, the 
opportunities and rewards teaching of
fers the scientific or engineering student. 
Q. Is there in fact a current and con
tinuing need for educators in technical 
colleges and universities? 
A. Colleges and universities providing 
scientific and engineering educational 
opportunities are hard pressed at the 
present moment to obtain the services 
of a sufficient number of well-qualified 
teachers to adequately carry out their 
programs. Projected statistical studies 
show that this critical need could ex
tend over the next 15 or 20 years. 
Q. Why is this need not being met? 
A. There are probably three main rea
sons. These might be classed under con
ditions of financial return, prestige as
sociated with the position, and lack 
of knowledge and understanding on the 
part of the college student of the ad
vantages and rewards teaching as a 
career can afford. 
Q. What steps have been taken to make 
education a more attractive field to en
gineering students? 
A. Steps are being taken in all areas. 
For example, we have seen a great deal 
in the newspapers relating educators' 
salaries to the importance of the job 
they are doing. Indications are that 
these efforts are beginning to bear fruit. 
Greater professional stature is being 
achieved as the general public under
stands that the youth of our nation is 
the most valuable natural resource that 
we possess ... and that those associated 
with the education of this youth have 
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one of the most important assignments 
in our country today. 
Q. Aside from salary, what rewards can 
a career in education offer as opposed 
to careers in government or industry? 
A. The principal rewards might be free
dom to pursue your own ideas within 
the general framework of the school, in 
teaching, research and consulting activ
ities. As colleges and universities are 
normally organized, a man has three 
months in the summer time to engage 
in activities of his own choice. In addi
tion, the educator is in direct contact 
with students and he has the satisfac
tion of seeing these students develop 
under his direction ... to see them take 
important positions in local and na
tional affairs. 
Q. What preparation should an en
gineering student undertake for a teach
ing career? 
A. In college, the engineering student 
should obtain a basic understanding of 
science, engineering science, humanities 
and social sciences with some applica
tions in one or more professional en
gineering areas. He should have fre
quent career discussions with faculty 
members and his dean. During graduate 
work, a desirable activity, the student 
should have an opportunity to do some 
teaching. 
Q. Must an engineering student obtain 
advanced degrees before he can teach? 
A. It is not absolutely necessary. On the 
other hand, without advanced degrees, 
advancement in the academic world 
would be extremely difficult. 

Q. How valuable do you feel industrial 
experience is to an engineering or scien
tific educator? 
A. Industrial experience for a science 
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educator is desirable; however, with a 
senior engineering educator, industrial 
experience is a "must". An ideal en
gineering educator should have had 
enough industrial experience so that he 
understands the problems and responsi
bilities in carrying a project from its 
formative stages to successful comple
tion, including not only the technical 
aspects, but the economic and personal 
relationships also. 
Q. What do you consider to be the op
timum method by which an educator can 
obtain industrial experience? 
A. There are many methods. After 
completion of graduate school, perhaps 
the most beneficial is a limited but in
tensive work period in industry. Con
sulting during an academic year or 
summer is a helpful activity and is 
desirable for older members of the 
staff. Younger educators usually need 
experience in "living with the job" 
rather than providing consultant's ad
vice to the responsible individual. 
Q. Based on your experience, what per
sonal characteristics are possessed by 
successful professors? 
A. Primarily, successful professors have 
an excellent and growing knowledge of 
their subjects, are interested in people, 
and transmit enthusiasm. They have an 
ability to explain and impart informa
tion with ease. They generate ideas and 
carry them out because they are de
voted to developing their fields of 
knowledge. They desire personal free
dom and action. 

For further information on challenging 
career opportunities in the field of 
science and engineering education, write 
to: Mr. W. Leighton Collins, Secretary, 
American Society for Engineering Educa
tion, University of Illinois, Urbana, Ill. 
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