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Molten iron runs white hot from a huge 
ladle into an open hearth furnace for con­
version into steel. The quality of this steel 
is the responsibility of this engineer. He 
also assists in coordinating open hearth 
operations and incoming raw materials 
and plansimprovementsin methods. This 
is a typical example of one of the many 
opportunities for engineering graduates 
at United States Steel. 

In choosing your career...consider United States Steel 

. . . the leader in the one industry that's truly basic! 

IT has been said: "United States Steel is 
the industrial family that serves the nation 

and the world." For in our homes and fac­
tories . . . in communications . . . in transpor­
tation—steel is basic. 

This means that in the complex and rami­
fied organization which constitutes United 
States Steel, unlimited opportunities are pre­
sented to the college graduate—whether his 
preference is engineering, adminis t ra t ive 
work, or any of a score or more of other 
activities in this highly diversified industry. 

In the final analysis, United States Steel is 
men . . . men of high caliber, exceptional 
ability, broad vision and complete dedication. 
Traditionally, United States Steel looks to 
its young men of today to become its leaders 
of tomorrow. 

For complete information on the oppor­
tunities available at United States Steel for 
young men of ambition and foresight, send 
for a copy of our free book—Paths of Oppor­
tunity. Doing so may very well be the begin­
ning of a successful and rewarding career for 
you at United States Steel. 

<© 
United States Steel Corporation, Personnel Division 

525 William Penn Place, Pittsburgh 30, Pa. 

Please send me a free copy of your book, "Paths of Opportunity." 

Name 

(College) 

Address 

(Course) (Date of graduation) 

City. .State. 
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Dr. M. A. Biondi (Massachusetts Institute of Technology, B. S. ' 4 4 , Ph. D. '49) measuring ultra-micro­
wave transmission through superconductors. This experiment is a joint effort of a group of 
Westinghouse scientists aimed at obtaining a better understanding of the nature of superconductivity. 

Westinghouse Scientists Probe Secrets of Superconductivity, using. 

The Coldest Cold 
Temperatures within a fraction of a 
degree of absolute zero are produced 
routinely by Westinghouse scien­
tists in their search for more knowl­
edge of the important phenomena 
of superconductivity. These phenom­
ena rank with the nature of nuclear 
forces as one of the most funda­
mental problems facing the theo­
retical physicist. When supercon­
ductivity is completely understood, 
its principles could well revolu­
tionize the electrical and electronic 
industries. 

The basic principles of supercon­
ductivity have eluded an explana­
tion since 1911 when the first ex­
ample of the complete disappear­
ance of electrical resistance in metal 
was discovered. Today scientists at 
the Westinghouse Research Labo­
ratories in Pittsburgh, are making 
significant contributions to the field 
by their low-temperature research. 

Superconductivity occurs in cer­
tain metals, alloys and compounds 
which, below characteristic transi­
tion temperatures, completely lose 
their electrical resistance. While in 

this superconducting state, they are 
perfectly diamagnetic, i.e. will com­
pletely exclude magnetic flux when 
placed in a magnetic field. 

While this fundamental research 
is being conducted by theoretical 
physicists in search of knowledge 
and understanding of first principles, 
from even the terse description above 
of superconductivity, the imagina­
tion begins to run wild with engi­
neering applications. An electronic 
computer using superconductivity 
memory elements will switch 10,000 
times faster than conventional com­
puter elements, will store 10 times 
as much information per unit space 
as ordinary computers. If the con­
ditions can be fulfilled to make a 
substance superconductive in tem­
perature regions other than that 

around absolute zero, design of every 
electrical or electronic product will 
be radically changed. Imagine con­
sidering the commonest electrical de­
sign problem without having to take 
into account electrical resistance! 

While these exciting considera­
tions whet the imagination, they are 
not the primary object of the low-
temperature research going on at 
Westinghouse. This and many other 
research projects are being conducted 
to discover new phenomena and new 
knowledge of the universe. I t is done 
on the belief that all research is an 
investment in tomorrow. 

To the young, creative engineer 
this means exciting opportunities for 
graduate engineers in these exciting 
fields: 
ATOMIC POWER 

AUTOMATION 

JET-AGE METALS 

LARGE POWER 

EQUIPMENT 

. . . and dozens of others 

RADAR 

SEMICONDUCTORS 

ELECTRONICS 

CHEMISTRY 

Contotnw 

Highly simplified diagram of the apparatus used 
to study the absorption of millimeter wavelength 
microwaves in superconducting tin waveguide. 
Studies of this type have shown the existence of 
a gap in the energy levels of superconductors. 
These studies have thus provided key information 
in solving the puzzle of superconductivity. 

For more information on Westing­
house research in the field of super­
conductors and low-temperature 
studies, or information on job oppor­
tunities, write Mr. J. H. Savage, 
Westinghouse Electric Corp., P.O. 
Box 2278, Pittsburgh 30, Pa. 

TVfestinghouse 
FIRST WITH THE FUTURE 
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SUSPENSION STORY—Chuck Steger, M.E. '52, probing dynamic properties of new Air Spring 
developed by Von Polhemus (1.). A nationally recognized authority on suspension systems, Mr. 
Polhemus directs Structure and Suspension Development Group of GM's Engineering Staff, helps 
guide Chuck in his professional career. 

Because engineering^ a profession at GM 
-we offer you a career-not a job 

ONE REASON engineering standards at General Motors are 
so high is that General Motors recognizes engineering 

as a profession. And the men who engineer the many dif­
ferent products made by GM are respected for the profes­
sion they practice. 

That is why, when you are invited to join GM as an engi­
neer, you don't simply take a job—you start a career. 

l t is a career that is rewarding both professionally and 
financially—starting on your first day of association with 
GM at any one of its 35 divisions and 126 plants in 70 
cities and 19 states. 

During your early days at GM, for example, you work 
with a senior engineer who guides your career along pro­
fessional lines. 

You are also actively encouraged to pursue your education 
towards an advanced degree. For we at General Motors 
recognize that, in doing so, you will become more valuable 
to us and the engineering profession. 

You are given the opportunity to obtain professional recog­
nition through participation in engineering society forums, 
presentation of technical papers, winning of patents and 
other recognition of your accomplishments. 

And you are also encouraged to take an active role in your 
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community's affairs—because a truly professional man is a 
good citizen as well as a good engineer. 

All this is for a reason—and a good one. 

Many of the men who will fill the key positions at GM in 
the future are the young engineers joining GM today. This 
is not theory, it is fact. For 14 of our 33 Vice-Presidents 
are engineers, 23 of our 42 Division General Managers are 
engineers, too. 

Today we are looking for young engineers—such as you— 
who may fill these positions tomorrow. The rewards—both 
professional and financial—are substantial. If you feel you 
have the ability, write us. It could be the most important 
letter of your life. 

• • • 

GM positions now available in these fields: 

MECHANICAL ENGINEERING • ELECTRICAL ENGINEERING 

INDUSTRIAL ENGINEERING • METALLURGICAL ENGINEERING 

AERONAUTICAL ENGINEERING • CHEMICAL ENGINEERING 

CERAMIC ENGINEERING • MATHEMATICS • INDUSTRIAL DESIGN 

PHYSICS • CHEMISTRY 

GENERAL MOTORS CORPORATION 
Personnel Staff, Detroit 2, Michigan 
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ASPHALT ENGINEERING BULLETIN # 4 

ASPHALTIC SURFACE 

x \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ ^ 
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TIRE 

APPLIED PRESSURE 

y///////////////,y////////< 

SUB-GRADE 

Assume a loaded wheel on a typical Asphalt pavement consisting of 
Asphalt surface, base course and natural sub-grade. The entire load 
is transmitted to the pavement by the tire. The load, applied at the 
surface, is distributed downward and outward through the Asphalt 
pavement and base into the native soil or sub-grade. The load spreads 
out at an angle of approximately 45° in the manner indicated above. 

Look at the curved line. It shows the approximate manner in which 
intensity of stresses in flexible type pavements decreases in 
depth. The total load affects the shape of the curve: the greater 
the unit load, the greater the stress at the given depth . . . except 
that it cannot exceed 100% of the contact pressure at the surface. 

STRESS INTENSITY 
STRESS >-

DEPTH 

V r 

Design of flexible ASPHALT pavement 

The flexibility of modern Asphalt 
pavement is one of the great 
achievements of scientific road-
building. 

It is the planned result of layer-
upon-layer const ruct ion tha t 
"locks" surface to foundation to 
help spread the weight load, 
absorb shock and pound ing 
without cracking. 

M o d e r n A s p h a l t p a v i n g is 

designed to make maximum use 
of native soil and other native 
materials such as sand, stone, 
slag and gravel. This is one im­
portant reason for the economy 
of modern Asphalt roads. 

Study the diagrams on this page. 
They show how the load is dis­
tributed on modern Asphalt con­
struction and how the maximum 
stress var ies with depth of 
pavement. 

Be sure to cut 
out and file 
this data sheet 
and those 
previously 
inserted in this 
publication. 
Make them 
your 
professional 
reference 
material. 

m f§§ 

THE ASPHALT INSTITUTE, Asphalt Institute Building, College Park, Maryland 
Ribbons of velvet smoothness . . . 

MODERN A S P H A L T HIGHWAYS 
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THE COLLEGE OF ENGINEERING 

OF 

DUKE UNIVERSITY 
For Engineering Bulletin containing description of 

courses, equipment, expenses, and method of applying 
address your inquiry to 

THE SECRETARY 

DUKE UNIVERSITY DURHAM, NORTH CAROLINA 

DUKE UNIVERSITY 
STORES 

Engineering Supplies 

• •"•'-' * i : ' • 

Slide Rules 

© Drawing Instruments 

• T - Squares 

• Pencils, Paper, etc. 

WHAT'S INSIDE 
Every engineer, to gain a better understanding of his 

importance or place in the modern society, should read 

the ' ' DEAN :S MESSAGE. ' ' Dean Seeley makes a vivid com­

parison of the American and Russian engineers and their 

educational background. 

Several new writers have their first articles in the 

DUKENGINEER. Among these are Rod Neal commenting 

on the new Office of Ordnance Research now being con­

structed behind the "Engine Building"; Harvey Braun, 

describing ' ' Ournik' ' or Project Vanguard; and Jeff 

McAnally, delving into fuel injection and comparing it 

to the carburetor system. 

Other articles include Ralph Barnes' "Transistors," 

Dinks Wingfield's "Solar Energy," and the TBII chap­

ter essay winner by Richard Bain, on the engineer and 

his education. 

From the sublime to the ridiculous, read Walt 

Konefal's account of that "Black Sunday" when the 

CE's managed to "edge-out" the ME's in the first inter­

departmental football game of the year. 

For those interested in a new way to multiply, there 

is a set of rules known as the Trachtenberg system. This 

set of rules will enable one to multiply large numbers 

rapidly and can also be used as a Parlor Trick or to en­

tertain a bored date. 

The Editor would like to correct an error in the cred­

its to the Conversion Tables in the October issue. The 

CALIFORNIA ENGINEER not T H E SOUTHERN CALIFORNIA 

ENGINEER was the source of material. 

page 4 D U K E N G I N E E R 



G E N E L. V A N C U R E N 

Editor-in-Chief 

CLAYTON ERVINE 

Managing Editor 

HARRISON C. GIVENS 

Business Manager 

Editorial 
Associate Editor J . D. WINGFIELD 
Associate Editor TOM ROBINS 
Feature Editor TOM STAPLEFORD 

FEATURE STAFF 

What ' s New GARY DICKINSON 

DukEngiNews L E E BASSETT 

Dear Alumni J O E W I N E 

In the Wings GROUP SECRETARIES 

Lub EDMUND GREENE 

In the Library J O H N DECKER 

EDITORIAL STAFF 

TOM TAYLOR B I L L EDWARDS 

Production 
Artist TERRY CRACKNELL 

Photography WILLIAM STEINMETZ 

Layout ALLEN DUVAL 

CHARLES CARTER 

Business 
Advertising Manager DAVE ROBERTS 

Assistant Business Manager J I M FREY 

Assistant Advertising 
Manager B I L L CHAMBERS 

Circulation Manager DON WASSON 

Subscription Manager DAVE PAGE 

Faculty Advisors 
Chairman B R . J . ARTLEY 

DR. G. C. HARWELL 

MR. P . HARRAWOOD 

MR. T. A. BOYLE 

Printer 
SEEMAN PRINTERY, INC. , DURHAM, N. C. 

Engraver 
DURHAM ENGRAVING Co., DURHAM, N. C. 

Engineer 
Official Student Magazine of the College of .Engineering 

DUKE UNIVERSITY DURHAM, NORTH CAROLINA 

V O L U M E 20 DECEMBER, 1957 NUMBER 2 

Content i 
COVER 

A new-comer to the D U K E N G I N E E R 'S A r t Staff is Archie 

Fitzkee with her cover depict ing Mr. S. Claude in his satel­

lite. 

FRONTISPIECE 

The front elevation of the New OOR building now in con­

struct ion behind the " E n g i n e " Building. 

ARTICLES OF INTEREST 

Office of Ordnance Research 14 

Rodney Neal 

A Repor t on ' ' Ournik " 16 

Harvey Braun 

Fuel Injection 17 

Jeff McAnally 

Solar Enge ry 18 

J. D.Wingfield, Jr. 

Transis tors 19 

Ralph Barnes 

A New W a y to Mult ip ly 56 

A T THE " C O L L E G E " 

Essay W i n n e r 20 

Richard Bain, Jr. 

F E A T U R E S 

The Dean ' s Message 9 

The E d i t o r ' s Views 11 

W h a t ' s New 21 

I n The Wings 22 

I n The L ib ra ry 24 

Dear Alumi 25 

Lub 64 

The DUKENGINEER is published in October, December, February, and April by 
the students of the College of Engineering, Duke University. Editorial and business 
offices: Eoom 47.223, West Campus. Mail Address: College or Engineering, Duke 
University, Durham, North Carolina. Local and mail subscription ra tes : $1.00 per 
year. Entered as second-class matter November 21, 1944, at the post office at Dur­
ham, North Carolina, under the Act of March 3, 1879. Reprinted rights granted 
if credit is given. National advertising representative: Littell-Murray-Barnhill 
Company, New York, N. Y. 



ENGINEERS 
A N D 

SCIENTISTS 

choose from 21 laboratories 

and 1+6 plants 

CALIFORNIA 
Electronic Countermeasures; 
Microwave Physics; Microwave 
Tubes; Reconnaissance Systems; 
Television Picture Tubes 

CONNECTICUT 
Electronic Parts 

IOWA 
Receiving Tubes 

KENTUCKY 
Photographic Lighting 

MAINE 
Lighting Coils & Starters 

MASSACHUSETTS 
Avionics; Electronic Systems 
Applied Research; Fluorescent 
Lamps; Incandescent Lamps; 
Lighting Engineering; Missile 
Systems; Semiconductors; Spe­
cial Lighting Products; Special 
Tubes; Specialized Transformers 

MICHIGAN 
Argus Cameras; 
Photographic Equipment 

N E W HAMPSHIRE 
Transistors & Other 
Semiconductor Devices 

N E W YORK 
Basic Research in Chemistry, 
Metallurgy, Physics; Electronic 
Systems; Radio, Television; Spe­
cial Tubes; Television Picture 
Tubes 

OHIO 
Electronic Parts; Television 
Picture Tubes 

OKLAHOMA 
Receiving Tubes 

PENNSYLVANIA 
Chemicals; Electronic Equip­
ment & Parts; Incandescent 
Lamps; Metals, including Ger­
manium, Silicon; Photographic 
Lighting; Plastics & Mica; Re­
ceiving Tubes; Special Tubes; 
Wire & Plating 

W E S T V IRGIN IA 
Lighting Fixtures 

At Sylvania a man may choose from 67 plants and laboratories doing 
research, development and production throughout the broad spectrum 
of activities in the electrical-electronics industry. 

Graduates will find tough, but challenging, problems waiting for 
them in these laboratories and plants. (We make no bones about the 
difficulty of the work—it will tax your every skill.) But hard work has 
many compensations at Sylvania—where 75% of the facilities have 
been completed in the last 6 years—where equipment is the latest— 
where your associates are men of stature and reputation — and above 
all, where the atmosphere is one of freedom and accomplishment. 

And, at Sylvania, personal recognition and reward are realities. In 
simple words, a Sylvania man goes as far as his own abilities take him 
in: Electrical Engineering (Radio-Electronics-Communications-Illum-
ination)—Mechanical Engineering — Chemical Engineering — Chem­
istry (Physical-Analytical-Inorganic) —Metallurgy — Metallurgical 
Engineering—Physics—Industrial Engineering—Mathematics—Cer­
amics— Ceramic Engineering — Glass Technology. 

Salaries are excellent, and comprehensive benefits include educational 
assistance plans. To learn more about these nationwide opportunities, 
see your college placement officer, or write us for a copy of "Today & 
Tomorrow with Sylvania." 

r SYLVANIA ̂ f 
SYLVANIA ELECTRIC PRODUCTS INC. 
1 7 4 0 B R O A D W A Y . N E W YORK 19, N E W Y O R K 

L I G H T I NG • 
P H O T O G R A P H Y 

T E L E V I S I O N - R A D I O « E L E C T R O N I C S 
A T O M I C E N E R G Y • C H E M O - M ETA LL U RGY 
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