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W H I R L I N G POWER 
EARLY in life, George Westinghouse dreamed of a new 
and better source of power that would make obsolete the 
ponderous reciprocating steam engine of his day. 

Even as a boy he had wrestled with the problem — 
securing his first patent en an engine of the rotary type 
when only 19 years old. 

Years later, Westinghouse heard the exciting news about 
a new type of rotary engine, developed by Sir Charles 
Parsons in England. It was a steam turbine . . . using 
jets of steam to drive whirling blades. 

Here was the answer to the problem that had fascinated 
Westinghouse since boyhood—and he promptly acquired 

the rights to manufacture the turbine in America. 

The next few years were busy ones for George Westing­
house. With characteristic energy, he applied all his 
inventive genius in developing the still crude steam turbine 
into a compact power source for generating electricity. 

Then, in 1900, Westinghouse installed a 2000-kilowatt 
steam turbine generator at Hartford, Connecticut—by far 
the largest then in existence. 

It was the first practical central station turbine generator 
in America . . . a new application of whirling power that 
was to bring electricity to people all over the world. 
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TODAY . . . America annually produces more than two billion kilowatt 
hours of electricity and more than three-fourths of the generating capacity 
in America is in steam turbine generators. Westinghouse manufactured a 
large share of these turbine generators—some developing more than 200,000 
horsepower each. In 1946, more than a million horsepower of Westinghouse 
steam turbines will go into American power plants. 

Tune in: JOHN CHARLES THOMAS—Sunday, 2:30 pm, EST, NBC • TED MALONE—Monday through Friday, 11:45 am, EST, American Network 



. . . what else is in store for these Man-Made Gems ? 

THAT'S A GOOD QUESTION. But at this point no one cau give 
you the complete answer to it. 

The full possibilities of these man-made gems have not 
been explored. The making of synthetic sapphire and ruby 
in this country is an infant industry—born in World War II. 

Prior to the war, all our synthetic sapphire and ruby were 
imported. When our supply of these war-vital materials was 
cut off, T H E LINDE AIR PRODUCTS COMPANY, a Unit of UCC, 
at the request of the government con­
densed into months the research necessary 
to master the techniques of quantity pro­
duction. 

Of all the gems, synthetic sapphire and 
ruby, like their natural forms, are second 
only to the diamond in hardness. Already 
they have many uses. 

They arc long-wearing thread guides in LINDE SYNTHETIC CEM MATERIALS 

textile mills. They are the bearings in watches and delicate 
navigation instruments. They make phonograph needles 
that will far outlast metal. They are much in demand for 
jewelry . . . and are used for many types of cutting tools, 
gages, spray nozzles, burnishing wheels and insulators. 

What else arc they good for? If you are technically 
minded and read the italicized paragraph below, you may 
come up with a new answer or two. 

In addition to extraordinary wear resistance and 
great beauty, LlNDE synthetic sapphire and ruby 
are highly resistant to most chemicals and have 
high strength at temperatures up to 3,000 deg. F. 
and higher. Electrical losses at all frequencies are 
low. They can be given an exceptionally smooth 
surface, and can be bonded to other materials. 
Available in half-boules up to 150 carats, and in 
rods of 0.065 in. to 0.125 in. diameter. 

For additional information send for the folder 
P-3, "Synthetic Sapphire Production." 

UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [TTW1 New York 17, N.Y. 

Principal Units in the United Stales and their Products 
ALLOYS AND METALS—Electro Metallurgical Company, Haynes Stellite Company, Keraet Laboratories Company, Inc., United States Vanadium Corporation 

CHIMICALS- Carbide and Carbon Chemicals Corporation PLASTICS- Bakelite Corporation ELECTRODES, CARBONS t BATTERIES- National Carbon Company, Inc. 

INDUSTRIAL CASES AND CARBIDE—The Linde Air Products Company, The Oaweld Railroad Serriee Company, The Prest-O-Llte Company, Inc. 



20 SERIES' EASE OF OPERATION 
Saves Time in Grinding 

Let us show you the produc­
tion possibilities of these 
Electrically Controlled 
Plain Grinding Machines. 

I I B ' S Brown & Sharpe Mfg. Co. 
U 1 Providence I, R. I., U.S.A. 

No.20(i0"xi8") 

No.22 (10"x36") 

No.23(10"x48") 

BROWN & SHARPE 

S I N C E 1 9 0 5 

C O N D U I T S , SURFACE R A C E W A Y S 
W I R E S A N D CABLES 

national Electric 
r « o o CJ <e -r s C O R P O B A T I O M 
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Matching tubes 

to j o b s • . • 

One of the major ways B&W can serve 
you in your engineering career is in 
matching steel lubes to jobs — to such 
diversified applications as stationary, 
locomotive and marine boilers; to high 
pressure high temperature services in re­
fineries, synthetic rubber plants and other 
chemical processes. 

Since B&W became the first boiler manu­
facturer to make its own tubes, nearly 
40 years ago, it has produced enough 
pressure tubing — both seamless and 
welded—to wrap almost 6 times around 

the Earth. In addition, B&W has produced 
vast quantities of mechanical tubing, of 
both kinds, for machined parts and struc­
tural purposes. 

Two specialty tube mills are operated 
by B&W today, with extensive physical, 
chemical and metallurgical laboratories 
for manufacturing control and continuity 
research. 

B&Ws past experience, plus present 
research, make B&W the name to watch 
for future tube developments. 

Seamless Tube Division 
Beaver Falls, Pa. 

BABCOCK & WILCOX 
THE BABCOCK & WILCOX TUBE COMPANY 

Welded Tube Division 
Alliance, Ohio 
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Fundamentals of Radar 
ROY TRUMBULL 

Electrical Engineering 
Class of 1946 

An interesting and simplified writing on the principles of operation of radar. 

Radar did more to win the war than the use of the 
atomic bomb. Why? Because it enabled supplies to 
reach their destination, it helped to beat the buzz bomb, 
it downed hundreds of enemy bombers—and it did all 
of these things at the time when they had to be done, or 
else the victory would undoubtedly be in the hands of 
our enemies. Near the end of the war, for instance, the 
Allies were sinking subs at the rate of one-a-day—the 
same subs that Hitler had vowed would bring destruc­
tion and total defeat to the Allies. Ships in convoy, pro­
tected by amazing radar, suffered casualties of only 1/10 
of 1 %. Buzz bombs were extremely effective until radar 
came into use; then their effectiveness dropped tremen­
dously. In one day 102 out of the 105 that crossed the 
channel were downed by use of radar. Not only did 
it detect and down the dreaded "buzzers" but it trailed 
them to their launching sites in France and Holland 
thus making it possible for the big bombers to blanket 
the launching sites with bombs. Also, by detecting ap­
proaching enemy bombers it enabled the British to con­
centrate their precious air force on them. 

Used as an offensive weapon radar worked just as 
well. The eighth air force, for instance, dropped more 
bombs by radar in a two-month period than any other 
group, and all of this was done under extremely adverse 
conditions, for on only four days in the entire two 
months was the target visible! On the other side of the 
world one lone China-based B-24 squadron sank 110,000 
tons of Jap shipping in the China Sea in one month. 

On land, air, and sea radar was an amazing weapon, 
experiencing no night, no rain, no fog, no smoke, no 
sleet. It was an all-seeing eye, far more capable than 
the human eye even on an extremely clear day. 

The basic fundamentals of radar are very simple and 
easy to understand. Short bursts of radio frequency 
waves are emitted and then the echo is caught when the 
waves return after rebounding from the distant object. 
The trip out and back is timed and the distance deter­
mined very accurately from the time used. The azimuth 
and elevation of the target are obtained by mechanically 
directing the radar beam until the strongest echo is re­
ceived. By means of I.F.F. radar determines whether 
or not a vessel or plane is friend or foe. If a foe is dis­
covered radar antenna follows his path and swings the 
synchronized gun batteries along with it. Mechanical or 
electrical computers take radar data, correct it for bal­
listics, wind drift, and temperature, set the fuses, and 
fire the guns. In this way radar can actually sink a ship 
or down an enemy plane without a man having seen him. 

Radar sets are of various types and sizes- but each 
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must have the fundamental parts as shown in the block 
diagram of figure 1. The pulse modulator takes power 
from a primary source such as a generator, storage bat­
tery, or power line and forms suitable pulses to drive 
the pulse generator (radio frequency oscillator). These 
pulses may last for only a millionth of a second and 
then are sharply cut off and held in repose until time 
for the next pulse. The interval between pulses may last 
as long as a few thousandths of a second. 

The pulse generator is a vacuum tube which will oscil­
late at the desired radio frequency when connected to 
the modulator. The design of the pulse generator was 
one of the great achievements in making radar work, 
for although it is easy enough to get oscillations at any 
frequency if one is satisfied with a few thousandths of 
a watt, the power required for a radar set may run into 
hundreds of kilowatts. Of course this power is needed 
only for an extremely short time but still the average 
power is about a kilowatt and this power is a great deal 
more than was thought possible a very few years ago. 

The next part of the radar set consists of an antenna 
with a suitable scanning device. Unlike the antenna 
used by all of us on our radio sets, the radar antenna 
is a very complicated mechanism. It must concentrate 
the energy of the wave into a directional and definitely 
defined beam. As much of the power as possible must 
be sent in this beam with very little leaking into the 
local area. Thus the beam sent out resembles that of a 
searchlight. The scanning of the portion of space radar 
is to cover is done by mechanically moving the antenna 
itself. The radio frequency waves are sent out from this 
antenna and they are of the same duration as the pulses 
sent out by the pulse generator. When the radio fre­
quency waves are released from the transmitting an-

(Continued on page 15) 
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