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Prophet, wzV̂  honor . . . 

"Had a Jules Verne sought to imagine some universal 
servant of mankind, he would well have depicted some 
magic agent which would apply Nature's forces to do 
man's work . . . which could take the energy out of hidden 
coal and falling water, carry it by easy channels and cause 
it to give the light of a million candles, the power of a 
thousand men — or to produce heat without combustion, 
and unlock chemical bonds and release new materials . . ." 

These are words of George Westinghouse, prophetic 
words because he uttered them many years ago on the 

subject of electricity—and then, as inventor and forward-
looking industrial leader, did much to make them come true. 

Scientific societies, kings, and governments through­
out the world honored George Westinghouse with their 
proudest medals and decorations. 

But he himself built his own lasting monument to 
greatness — the giant industries he created. They serve 
today because they were founded by a man who looked 
ahead into the future of human needs, then found the 
practical means to satisfy them. 

George Westinghouse Centennial Forum 

As a fitting tribute to the memory of George 
Westinghouse, a meeting of distinguished 
scientists and engineers will be held in 
Pittsburgh, from May 16th to May 18th. 

At this George Westinghouse Centennial 
Forum, world-famous authorities will dis­
cuss such subjects as: "The Future of 
Atomic Energy" . . . "Transportation — A 

Measurement of Civilization" . . . "Hori­
zons in Communications" . . . and "Science 
and Civilization." 

As sponsor, the Westinghouse Educa­
tional Foundation sincerely hopes that the 
Forum will accomplish much good in 
showing the way to a better, happier, safer 
peacetime world. 

TVkstindiouse 
HUNTS IN »s CITIIS t^y orn< I officii iviirvvmii 

Tune in: JOHN CHARLES THOMAS—Sunday, 2:30 pm, EDT, NBC • TED MALONE—Monday through Friday, 11:45 am, ED7', American Network 



There's plenty here you can't see 

YOUR TRAIN RIDE of the future may be a more de­

lightful experience because of something you can't 

see in this picture. 

The thing you can't see is the customary gap 

between the ends of the rails. You can't see it because 

it isn't there. For the rails, instead of being bolted 

together, are welded together into lengths of solid 

metal sometimes a mile long. 

This is done by pressure-welding . . . by forcing 

the rails together at their ends in the heat of oxy-

acetylene flames until they become a single, con­

tinuous piece, uniform in appearance, structure, 

and strength. 

Pressure-welded track is being used increasingly 

by railroads because it cuts maintenance costs and 

provides a smoother, quieter ride for passengers. 

Pressure-welding also is used by many other indus­

tries. Some use pressure-welding for the construction 

of overland pipe lines . . . some for the fabrication of 

machinery parts . . . some for making oil-well tools 

. . . and some are using pressure-welding to make 

airplane and automobile parts. 

Pressure-welding is a research development of 

The Linde Air Products Company and The Oxweld 

Railroad Service Company, Units of UCC. 

If you are a bit technically minded or just want to 

know more about this subject, write for booklet P-5 

on Oxy-Acetylene Pressure-Welding. 

U N I O N C A R B I D E AND C A R B O N C O R P O R A T I O N 

30 East 42nd Street, New York 17, N. Y. 

H3-
Products of Divisions and Units include— 

ALLOYS AND METALS • CHEMICALS • PLASTICS 

ELECTRODES, CARBONS, AND BATTERIES 

INDUSTRIAL GASES AND CARBIDE 



Career Opportunities 
lor Graduates 

As a career-minded technical s tudent , you will be interested in the 
story of The Babcock & Wilcox Company in terms of your future. 

Best known for the manufacture of stat ionary and mar ine boilers , 
B&W is also a leading producer of many o ther types of equip­
men t for s team and hea t uti l ization. Due to t h e continuously 
increasing diversification of its activities, to cont inuing progress 
in p roduc t and process development , and to the size of Company 
operat ions, B & W offers expanding oppor tuni t ies in many fields 
such as manufactur ing, engineering, research, and sales. 

We shall be glad to discuss these oppor tuni t ies wi th you in the 
l ight of your t ra in ing , apt i tudes, and interests. First , however, 
we suggest you send for the booklet , "Your Career". Address 
your inquiry to T h e Babcock & Wilcox Company, Personnel 
Depar tment , 85 Liber ty Street, New York 6, N. Y. G-328 

Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super­
heaters . '.'. Economizers . . . Air Heaters . . , Pulverized-
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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1 
• Housing wires and 
cables in walls and 
floors. 

This data and m « * 
m o r e U conta.ned m 

Engineering Data Book 

F R E E 
upon request. 

Surface housing of 
wires on ceilings, 
walls and floors with 
greatest efficiency 
and neatness. 

• How to eliminate 
enclosed branch cir­
cuits with limited 
outlets in homes and 
provide maximum 
access for fixtures. 

• Wires and cables 
to suit every indus­
trial, commercial and 
domestic power re­
quirement. 

national Electric 
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HARNESSED LIGHTNING 
R. M. D U N A I S K I 

Electrical Engineering 
Class of 1946 

Here May Dunaiski gives a brief descriptive picture of what engineers have accomplished 

along lines of testing insulators and how man can actually make lightning. 

^m 

Have you ever gazed out of a window during a thun­
derstorm and been deeply impressed by the blinding 
flash and the deafening roar of a bolt of lightning as 
iL jaggedly streaked across the sky to the earth or from 
one cloud to another? Man's fascination and fear of 
this unique phenomenon in nature began long ago with 
the primitive man, who hid in his cave watching what 
he thought were the actions of a displeased fire god. 
But as centuries passed, he began to take a more intel­
ligent outlook. Perhaps one of the best known experi­
ments in electrical history, one which every school child 
associates with one of the founders of our country, is 
the experiment performed by Benjamin Franklin with 
the kite. It is a wonder that Franklin's curiosity did 
not lead him to his death. With additional contributions 
by scientists since then, more conclusive theories were 
developed, establishing the fact that lightning could not 
be harnessed by man as he has harnessed other elements 
of nature such as his utilization of the wind and water. 

In 1920 when he was confronted with the problems 
induced by lightning on transmission and distribution 
systems, Steinmetz approached the subject from an en­
tirely different viewpoint. When lightning strikes a 
wire, the voltage rises progressively along the line in 
both directions from the initial point of deposition of 
electrical energy. This phenomenon is much like that 
which occurs when a pebble is thrown into a mirror-like 
pool, causing waves to be propagated away from the 
point of the stone's entry into the water. As the in­
duced surge of voltage passes along the transmission 
line, it reaches an insulator. Should the potential be 
high enough to ionize the air, normally a non-conductor 
of electricity, it will jump across the tower and into the 
ground. If it does this, the ordinary current will follow 
the conductive path made by the surge voltage, causing 
an interruption in service. This is called a flashover. 
In the event that considerable excess voltage continues 
along the line, although attenuated much like the waves 
in that pool, it may not have sufficient magnitude to 

INSULATORS UNDER FIRE 

Testing to assure that the porcelains will withstand 
the specified voltages before permitting arcs, and also 
that flash-cvers as shown here leave no impairment of 
dielectric qualities. 

Cut courtesy Westinghouse 
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LABORATORY ICICLES 
The temperature in this refrigerator is 20 degrees below zero. 

A circuit breaker is being tested to stand sub-zero weather. 

cause a flashover but may cause considerable damage to 
apparatus in the power plant. The answers to these 
problems lie in the development of better circuit pro­
tective devices. This research was halted, however, be­
cause of man's inability to produce electrical stresses in 
the laboratories comparable to those experienced on the 
line. Was the uncertainty of continued operation of 
electrical networks to continue because of the failure of 
man to fully comprehend and deal with the momentous 
impact of lightning strokes? 

Yet, why couldn't man make his own lightning and 
harness it for his own use? Wasn't it more logical to 
corral and tame a colt as it grew into a useful beast of 
burden rather than to try to obtain the same domination 
of the actions from a fully grown wild horse ? The men­
tal giant, Steinmetz, thought it could be done, and in 
1921 he began building the first artificial lightning gen­
erator. Yes, the battle had begun! 

Following the pioneering of Steinmetz, Marx in 1925 
developed a new type of impulse generator that solved 
many of the problems which faced the lightning-hunters. 
With the exception of a few minor changes, this circuit 
is still used in most surge testing apparatus today. 

The fundamental secret of the almost universally 
used Marx circuit lies in the simplicity of accumulating 

(Continued on page 23) 


