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Famous dates in the history of Radar 

What goes on 
under a Nazi pilot's cap? 

PUT YOURSELF IN HIS PLACE . . . 

in his cockpit climbing swiftly 
away from an Axis airfield into a 
pitch-black night . . . bomb racks 
loaded . . . heading for Yank-held 
territory. 

How would your mind work 
(under a Naz i b o n n e t ) , if you 
knew R a d a r ' s sleepless, X- ray 
"eyes" were waiting up to greet 
you . . . on warships, airfields, 
and lookout posts of the United 
Nat ions ' forces? 

What would you be thinking . . . 
knowing that Radar was robbing 
you of "surprise", the attacker 's 
one tactical advantage . . . detect­
ing you as much as 130 miles from 
your target ? Always watching you 
. . . in s torm, clouds, and fog . . . 
five miles up or skimming the 
waves! . . . marking you for a?n-
bush and destruction! 

When the flak whams accurately 
through the clouds to rip jagged 
wing holes; when you meet night 
fighters who need no flame from 
your exhausts for true aiming, 
wouldn't you momentarily doubt 
the infallibility of the "master 
race"? 

Wouldn' t you nurse a scowling 
respect for American ingenuity? 
For Radar was developed in the 
United States . . . pret ty much 
the product of Navy and Army 
research laboratories who weren't 
as unprepared as you thought. 

And shouldn' t it occur to you 
that a fellow can ' t win when he's 
fighting against a nation with the 
inventiveness and resources to 
produce weapons like this ? 

Westinghouse Electric & Manu­
facturing Co., Pit tsburgh, Pa. 

Westinghouse was making Radar 18 months before Pearl Har­
bor. Since then, Westinghouse production of radio communi­
cations equipment, including Radar, has increased 41 times! 

Westinghouse 
PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE 

1 9 2 2 . Naval Laboratory, Anacostia, D.C. 
Dr. A. Hoyt Taylor and Leo C. Young, observing 
that radio signals were reflected by passing ships, 
saw in it a means of detecting enemy vessels in 
darkness and fog. This was the birth of Radar! 

1 9 3 7 . Bloomfield, N . J . Westinghouse devel­
oped the key electronic tube for the U. S. Army's 
first Radar equipment used to detect aircraft. 
Radar focuses invisible, ultra-high-frequency waves 
traveling at 186,000 miles per second. 

1 9 4 1 . Pearl Harbor, T. H. Approaching Jap 
bombers were detected by a Westinghouse-made 
Radar when 132 miles distant. Because a flight of 
American planes was expected, no warning was 
sounded. 

1 9 4 3 . On every front Radar has revolution­
ized naval and air battle tactics . . .and multiplied 
a hundredfold the range of human vision In days 
to come, Radar will guide air transports and ocean 
liners safely through fog and darkness. 
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The Woman Behind the Man Behind the Gun 

America is changing its tune today. Instead of " t h e 
man behind the man behind the g u n , " i t ' s gett ing to 
be " t h e woman behind the man behind the g u n . " Fo r 
by the end of this year, 5,200,000 women will be working 
in war production plants and in essential war services. 
while close to 200,000 more will be doing active service 
in the armed forces. All of them will be releasing men 
to stand behind America 's guns. 

It is to these women—the women on this and other 
college campuses throughout the country and the women 
in indust ry and service, that this issue is dedicated. We 
especially t ip our hats to those girls who have ventured 
into the dark, mysterious realm of draf t ing work and 
slide rule calculation in this universi ty. 

America needs such women and Duke is giving them. 
Drafters, sketchers, designers, calculators who work with 
electric calculating machines, slide rules, planimeters, 
integrators, steam charts, and blueprints on production, 
test and development projects, and students—we salute 
their willingness to learn, their attentiveness to their 
work, neatness and good housekeeping, and their quick 
grasp of the job to be done. 

A woman war worker holds in her 
hands an electronic tube that is 
helping the United States meet 

airplane production quotas. 
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IT'S fashionable in some quarters to 
talk of America as a nation that lets 

clever people like the Germans run 
circles around it in technical skill. We 
have a hunch the idea comes from Dr. 
Goebbels' propaganda factory in Berlin. 
Anyway, it's not true. 

In the glass field, for example, America 
was surprisingly well prepared for war. 
Take Laboratory glassware, vital in the 
manufacture of dyes, explosives, foods, 
and many war supplies, as well as to 
health. In 1914 we depended upon 
Germany for this material. But in 1915 
Corning developed Pyrex brand lab­
oratory ware and now this country needs 
German glass no more than it needs 
German wheat! 
Despite war's demand, Corning is keep­
ing pace with laboratory ware, insula­
tors, communication equipment, and 

signal glassware required for planes and 
ships. Chemical industries are getting 
necessary quantities of glass piping, acid 
pumps, and glass mechanical parts that 
replace scarce metal alloys. Even glass 
precision gauges (ring, plug and others) 
are now being produced that are in many 
ways superior to ones made of steel. 

These are just a few of the war-impor­
tant items flowing out of Corning today. 
The main point is that when the national 
need arose, Corning research had al­
ready explored the things that non-
critical glass could do to replace ma­
terials vital to war effort and was ready 
to help. Yes, to the engineer glass is 
really important today, and promises to 
be more so after the war is over. 
That's why the best advice we can 
think of for you is this: Keep up-
to-date on glass! Corning Glass 
Works, Corning, New York. 

c ORNING 
means 

Research in Glaŝ  



Engineering—Fact and Fiction 
By DAN M. BRANDON, M.E. '42 

Design Engineer in Turbine Division 
Westinghouse Electric & Mfg. Company 

No, this is not my story—it is all yours. It is you, 
especially you juniors and seniors, who are thinking 
"Business Law or Public Speaking? Electronics or 
Sewage? A job or the services'? General Electric or 
Westinghouse ? Bethlehem or Sperry'? Design or Sales ? 
Management or Research ?' ' These and a thousand other 
questions will assail you so often that for the next few 
years your theme song will forcibly become "Where do 
I go from here'?" 

I, supposedly, have had some chance to answer several 
of these "brain teasers" and have been asked to shed 
a little light or throw some rocks upon those of you left 
behind. For those who are sleepy, who have a date in 
Aycock, or who are too damned sensible to read further, 
I will start by summarizing (don't tell Fitzgerald) your 
story. Like Pop Wilbur's notes, it has no uniformity; 
like Professor Reed's assignments, it has no ending. 
Final]}', deciding your story will be like deciding your 
marriage; for whatever the decision is, it will be wrong. 

First, let us determine the college courses you must 
take to be successful. To do this properly, we must di­
vide you, like Gaul, into three parts: those who have 
definite jobs ahead such as definite positions in their 
father's establishments, those who know that they wish 
to work only with a small concern, and those who believe 
that a job with a large company is ideal. Those of you 
in the first category should certainly have the minimum 
trouble in choosing your courses, for with little effort 
you can center on those subjects which will prove most 
beneficial in the immediate fulfillment of your particular 
positions. For those who prefer small concerns the best 
plan seems for you to generalize, as much as possible, 
in various electives such as Public Speaking, Business 
Law, Industrial Management, Economic Geography, Sta­
tistics, and Accounting. These basic courses will prove 
invaluable where engineers must also function in the 
fields of sales, contracts, purchasing, manufacturing, 
shipping, and management. For those who plan to go 
"big time," the path is much harder to pick. The most 
feasible approach is first to select one specialized job— 
but, beware, only about one out of ten settle in doing the 
type of work upon which they decide while they are in 
college. Then, having your fundamental engineering 
courses as a foundation (you will need this foundation 
even if your chosen job is to be in sales or in manufac­
turing), direct your elective college program along lines 
that will tend to give you special training for your in­
tended job. For all three groups it is important to real­
ize that, as a rule, engineering simply provides a "good 
living," for wages are not extremely high; that, regard­

less of all your college training, you will find yourselves 
constantly in need of further training in a dozen fields; 
and that the end of college is merely the end of coaching 
—only the beginning of learning. 

Since the vast majority of you will take a job 
with a large company and should have settled on 
one type of work, let us now "hark-back" and see 
how the college opinions of these types differ from the 
actual type of work. Assuming values for the unknown, 
dividing by 32.2, and turning the crank, we find that 
in most instances the college undergraduate has a very 
clear conception of the sales, purchasing, metallurgy, 
service, and inspection departments. Of these five, it 
must be said that very few engineering students make 
good salesmen. A salesman must have not only a detailed 
knowledge of his product and a winning personality, 
but he must also be able to fully satisfy and represent 
his fellow workers for their grinding hours of research, 
design, blood, and sweat. The sale of products of engi-

Turbine assembly for a 35,000 kw., tandem-compound, 3600 r.p.m., con­
densing turbo-generator set. The generator is hydrogen cooled. 
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neering is not the sale of magazines, scooters, or auto­
mobiles: this, an engineering salesman must know; for 
while he should be able to obtain orders for commercial 
commodities within the capabilities of his office, he should 
not complete contracts which his company cannot fulfill. 
Somewhat opposed to sales is service, for here a large 
number of engineering graduates find a wide, interesting, 
and diversified field. Since service engineers must be able 
to fully install and repair varied products and help to 
maintain the operation of these products over a number 
of years, they must have a complete understanding of 
the workings and designs of their company's machines 
both old and new. 

Two more vital departments that are open to engineers 
are Industrial Relations and Manufacturing. Although 
mainly operating for the individual, Industrial Relations 
has today as its main problems: first, negotiating labor 
policies with the unions; second, completing govern­
mental regulations concerning fingerprinting, wages, 
hours, pictures, guards, badges, checks, health, safety, 
birth certificates, insurance, manning tables, housing, 
transportations, etc.; and third, satisfying individuals 
as to health, welfare, and employment. To really be 
" t o p s " in Industrial Relations, a person needs, among 
other qualities, some knowledge of ps3Tchology, law, and 
a lot of common sense. A very broad, very interesting, 
and very promising field for young technically trained 
men in large companies is the manufacturing department 
—either in the shop with machine operations, testing, or 
production, or in the office with manufacturing methods 
and materials or time study. For an engineer who likes 
the tangible aspects of production there is no more suit­
able position. A familiarity with and inclination towards 
materials, machine operations, and machining methods 
are necessary, whereas a knowledge of industrial engi­
neering, statistics, and human abilities are desirable for 
those who go into the field. 

Another attractive phase of work is that of Applica-

Sealing the end of a high power radio transmitting tube as it rotates on 
a lathe by means of a gas flame of more than 1,000 degrees Fahrenheit. 
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tion. Application deals with the task of finding possible 
markets for a given article and, now especially during 
the war, finding an article for a given market. This field 
is mainly occupied by men who have been with their 
companies for some time, who have a knowledge of the 
products and markets, and who have a keen insight as 
to the potentialities of given products and markets. 

In looking at the experimental or research department, 
my impression and sincere advice for young men is to 
try to avoid this field until they have some experience 
elsewhere in the company or unless they feel they are un­
usually talented and especially adapted for this type 
of work. This division may or may not work on the 
products or problems of the company, for here the work 
can range from "soup to nu t s " once the necessary ap­
proval is given for it. As a rule research work consists 
of an engineer driving towards his goal by constantly 
ramming a stone wall. Once this wall is broken, the 
engineer starts crack, crack, cracking his head against 
the next stone wall. It is not amazing that the young, 
inexperienced engineers spend much time running tests 
and drawing curves for the older engineers. The oppor­
tunity to learn is present, but present only under odd and 
difficult circumstances. With training elsewhere before 
going into research, this department, however, can be 
very interesting and educational for those who like to 
propose varied new ideas, designs, tests, theories, and 
procedures. 

The backbone of the company and the middleman of 
experimental, application, sales, and manufacturing de­
partments is the Design Department. Since the design 
engineer usually specializes in some particular part of 
a complete machine, more often than not his job is to 
receive an order from the sales or application groups, 
then, from experimental, outside companies, past expe­
rience, or pure design, to gather and assemble the diverse 
parts (as shafts, windings, supports, bearings, founda­
tions, springs, gears, controls, and couplings) that will 
fulfill both the commercial and engineering requirements, 
and finally to pass the necessary information on to the 
Manufacturing Department w-here the product and eon-
tract is completed. In design a young engineer has end­
less opportunities to learn the "whys and wherefores" 
of the manufacturing, design, purpose, and operation of 
the products. In turn he does his share in the designing 
of the articles. But not too fast; his share is not like 
working out that Machine Design problem. No, not at 
all. For one, two, or three years he usually follows 
standard calculation procedures as set forth by years 
of designing before his time. This is not too hard for a 
person to comprehend if he merely realizes that engi­
neering practices have been established at high levels 
for many years. Every now and then, however, the 
young design engineer, as he proves his ability, does have 
an opportunity to do entirely original design work, as 
in the salvaging of badly machined articles, the designing 
of relatively new products, or the revising of standard 
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calculating and designing procedures. In any case his 
work must be reviewed, often greatly changed, by his 
supervisor. He ultimately learns how little he knows 
about design engineering when the final designs are based 
upon plasticity of metals, electrical and mechanical 
surges, balancing, embrittlement, impact, stress trajecto­
ries, creep, and vibrations. 

Before you throw up your hands to surrender and 
scream "What the hell's the use?" let us take one step 
further and try to find out what value your college 
training will be, what further training you will need, 
what further training you will be given, and exactly 
what will happen to you once you begin this dark, dis­
mal life as an engineer. To avoid the impossible task 
of analyzing your innumerable individual cases, we might 
do better by looking at the experiences undergone by 
one D. M. Brandon, '42, as he fearlessly leaped from 
Southgate into the "merciless clutches" of Westinghouse 
Bleetric & Manufacturing Company. 

Within a week after graduating from Duke, Doug 
liege, my roommate, and I were bounced from our be­
loved South to Pittsburgh by a bus that must have been 
built by Napoleon. Soon after arriving in Pittsburgh, 
we learned that we were "on our own." It was up 
to us to find our living quarters, our transportation 
to and from work, and to make our own decisions con­
cerning our future. We were no longer college kids, but 
were looked upon as men. Our company provided 
housing lists, maps, and advice, but we quickly learned 
that no one was there to lead us by the hand and steer 
us clear of our mistakes. With the housing lists and 
maps we found ourselves quickly settled in a nice apart­
ment and ready to tear madly into work on the next 
day. 

After hours of fingerprints, pictures, physical exam­
inations, and lectures, we were made ready to choose our 
positions. In settling the newly arrived engineers, the 
company tries to analyze each student, and advise him 
as to where they believe he best fits. It is very important 
now for each person to find his "p lace" with the com­
pany as soon as possible so that he might contribute his 
utmost to the war effort. For this reason the company 
makes, with every justification, an effort to immediately 
locate each student. When I was interviewed, I was told 
that I had been sought by the steam turbine works in 
South Philadelphia and that plans were completed for 
me to go there that night. I, however, asked to stay in 
Pittsburgh to work writh the designing of generators, 
and my schedule w7as so arranged. liege was placed im­
mediately in Research to work on bearing tests. These 
jobs may sound funny to some of you who knew us and 
knew that we were heading for air conditioning, but 
since air conditioning has been side-tracked for the du­
ration, it was quite necessary for us to do something 
else. 

During our stay in Pittsburgh, we did our best to 
acquaint ourselves- with our work and the town. Upon 
reporting to work, Hege immediately began testing 
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Test men making a differential pressure test on a small turbine. 

bearings and the lubrication of bearings; this he con­
tinued to do for the two months that he was there. My 
first duty at work was to acquaint myself with the com­
pany layout, the general procedures, the personnel, and 
the Design Manual, a manual of standard Westinghouse 
designing practices and procedures concerning genera­
tors. My next few jobs dealt with checking, for strength 
properties, designs of windings, damper bars, bolts, 
dovetails, and brackets. I was then asked to design an 
apparatus to measure, by means of a small scratch 
gauge, the thrust on extremely large water wheel gener­
ator Kingsbury thrust bearings. I was given complete 
understanding of the job and its complications before 
I started. To make the s'ory short, the design ended 
in an oscillograph and magnetic strain gauge arrange­
ment for measuring thrust, torsion, velocity, and ac­
celeration of the shaft with various bucket settings and 

(Continued on page 16) 

Condenser fabricat ing ailse in peace-time conditions. 
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