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Only STEEL can do so many jobs so well

Amputations Reduced. This new surgical clamp, hand-
made of sanitary corrosion-resistant Stainless Steel, can
grasp a human blood vessel or artery firmly during a
delicate operation without injuring the vessel wall. This
stainless steel clamp has helped to reduce substantially
the number of amputations resulting from war wounds.

Handkerchief Test proves that you can’t beat this drum

i for cleanliness! Rub a clean handkerchief briskly around

V|§|tpr from Outer Space? No, despite its strange, other-worldly appearance, the inside of a USS Drum. The handkerchief stays clean.

this is no product of extra-terrestrial intelligence, no flying saucer. It’s a No grease, dirt, scale or rust show up to contaminate

perfectly practical, very down-to-earth catalyst collector in a large petroleum drum contents. Why? Because of a new U.S. Steel process

refinery. Noteworthy, however, is the extensive use of USS Stainless Steel in that results in drums absolutely clean, completely scale-
its fabrication . . . to provide corrosion resistance combined with great strength. free, fully rust inhibited.

OPPORTUNITIES wWitH U.S. STEEL

If you're thinking about what you’re  States Steel. Your placement director
going to do after graduation . . . if can give you more details, or we’ll be
you’re interested in a challenging, re- glad to send you the informative book-
warding position with a progressive  let, ‘“Paths of Opportunity.” United
company . . . then it will pay you to  States Steel Corporation, 525 William
look into the opportunities with United  Penn Place, Pittsburgh 30, Pa.

wuem s UNITED STATES STEEL

For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh, Pa.
AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING . . NATIONAL TUBE
OIL WELL SUPPLY . . TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . . Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. - UNION SUPPLY COMPANY - UNITED STATES STEEL EXPORT COMPANY <+ UNIVERSAL ATLAS CEMENT COMPANY 4-622




Practically everything
but the Elms!

"067‘15 can’t promise you college scenery

at General Motors.

But as a graduate engineer you can find a
lot of things at GM to remind you of college

days—more important than elms or ivy.

You’ll find men to work with and to work
under who have as deep a faith in science,
and the contributions science can make to

human welfare, as your own college
professor.

You’ll find an atmosphere congenial to the
scientific mind as is the atmosphere of your

own engineering school.

For General Motors believes that only in this
kind of intellectual climate can an engineer
function at his best. And thus best help
General Motors in its continuing pursuit of

more and better things for more people.

Add this to GM’s wealth of equipment and
resources—our wide variety of engineering
activities—and you can see why opportunity
at GM is as high, wide and handsome as you
have the ability to make it.

Why not request your College Placement
Officer to arrange an interview with our GM
College Representative, the next time he

visits your campus. Or write us directly.

GM positions now available
in these fields

MECHANICAL ENGINEERING
METALLURGICAL ENGINEERING
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
INDUSTRIAL ENGINEERING
BUSINESS ADMINISTRATION

GENERAL MOTORS CORPORATION

Personnel Staff, Detroit 2, Michigan
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Calling this jet engine ignitor a
million watt spark plug is an under-
statement. Actually this picture
shows a 1,500 kw discharge that
occurred in 25 microseconds.

One of a series of photographs
taken as we vary voltages and
ignition system design, it helps us
study the arc size and the pene-
tration of the discharge into the
combustion chamber. These and
other studies provide the knowl-
edge necessary for the design of
dependable ignition systems—
systems that will start combustion
at 45,000 foot altitude and —65°

temperature.

million watt spark plug...

Good ignition is important. Yet
ignition research is only one small
phasé of our development program.

But this work does suggest how
completely we explore technical
areas to produce dependable air-
craft engines. And it illustrates the
wide variety of tools and tech-
niques we use to solve difficult
problems.

“get'

Here, emphasis is put on
ting the facts” — all the facts. This
makes good sense to recent grad-
uates who want to do real engineer-
ing — explains why so many are
attracted to a career at Pratt &
Whitney Aircraft.

PRATT & WHITNEY AIRCRAFT

Division of United Aircraft Corporation

East Hartford 8,

Connecticut
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Frontispiece

The clean, simple lines of this Army
Ordnance test rocket designed and con-
structed by General Electric belie the
skintight complement of intricate equip-
ment within. Each cubic inch of its in-
terior is crowded with delicate instru-
ments, to enable it to do its research job
more efficiently. Courtesy of GENERAL
ELECTRIC.

T he Cover

On the cover is the American Model
830 Diesel Electric Locomotive Crane
owned by United Concrete Pipe Company
of Baldwin Park, California. The picture
shows the removal of a concrete pipe
from a pouring form. Courtesy of AM-
E%IY(JAN HOIST and DERRICK COMP-

Photo Credits

Pages 11 and 14, Radio Corporation of
America; page 12, General Electric; page
13, Westinghouse; page 20, Modulus Staff
Photo.
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Editorial

Photos On Tape
The “Hot™" Battery
Video Rainbow

Mapeidiontbe - e L L 18

Research and Development

Campus Survey

Fraternity Notes

Alumni News
Library Notes
Sly Droolings

PrRINTED BY MOORE-LANGEN PRINTING AND PUBLISHING Co.
140 North Sixth Street, Terre Haute, Ind.

Published monthly except June, July, August, and September by the Students
of Rose Polytechnic Institute. Subscription $2.00 per year. Address all communica-
tions to the ROSE TECHNIC, Rose Polytechnic Institute, Terre Haute, Indiana.
Entered in the Post-office at Terre Haute as second-class matter, as a monthly
during the school year, under the act of March 3, 1879. Acceptance for mailing at
special rate of postage provided for in section 1103, Act of October 3, 1917, authorized
December 13, 1918. This magazine does not necessarily agree with the opinions ex-
pressed by its contributors.
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Men a/ Rode

May we call

attention to our

Complele
/)am«tmy Service

Rapid, accurate
execution of your
printing requirements

at reasonable prices

Printing & /)uMdunq Co.

140 North 6th Street

Terre Haute, Indiana
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MOLECULE MAGIC ...

This tiny drop of oil, say the chemists, contains
hydrocarbons—the raw material for hundreds of
thousands of organic chemicals . . . the makings for
tires and textiles, for dyes, detergents and deodor-
ants, for paints, plastics and polishes, for agricul-
tural and industrial chemicals.

Oil—the ointment of the ancients and preserva-
tive for mummies—is old. It’s Nature’s billion-year
alchemy that changed fish and lizard leftovers into
black gold . . . chemical ‘“‘gold”’ that is just now
being developed.

DREAMLAND IN A DROP ...

It wasn’t until this century that the chemical and
petroleum industries began the molecular magic
that transformed a drop of oil into a two-and-a-half
billion dollar enterprise.

How did it happen? Principally because of the
way we Americans work. Every art, science and
branch of engineering has the opportunity and the
incentive to add its drop of genius to the pool of
progress. Here cooperation and competition bring

HEADQUARTERS FOR TECHNICAL AND

APrRIL, 1954

BUSINESS

benefits of better living to people everywhere.

And lighting the way toward the brighter future
is America’s all-seeing, all-hearing and reporting
Inter-Communications System.

THE AMERICAN INTER-COM SYSTEM...

Complete communication is the function, the unique
contribution of the American business press . . . a
great group of specially edited magazines devoted
to the specialized work areas of men who want to
manage better, research better, sell better, buy
better.

COMMUNICATION IS OUR BUSINESS...

Many of the textbooks in which you are now study-
ing the fundamentals of your specialty bear the
McGraw-Hill imprint. For McGraw-Hill is the
world’s largest publisher of scientific and technical
works.

After you leave school, you will want to keep
abreast of developments in your chosen profession.
Then one of McGraw-Hill’s many business maga-
zines will provide current information that will help
you in your job.

McGRAW-HILL PUBLISHING COMPANY, INC.

ﬂBp 330 WEST 42nd STREET, NEW YORK 36, N. Y.

INFORMATION




ere will you uge
this simple
fastener?

No threading, peening or precision
drilling with ROLLPIN

Rollpin is driven into holes
drilled to normal production-
line tolerances.

Rollpin is the slotted tubular steel pin with chamfered ends that is
cutting production and maintenance costs in every class of industry.

This modern fastener drives easily into standard holes, com-
pressing as driven. Its spring action locks it in place—regardless of
impact loading, stress reversals or severe vibration. Rollpin is

readily removable and can be re-used in the same hole.
k %k *

If you use locating dowels, hinge pins, rivets, set screws— or
straight, knurled, tapered or cotter type pins— Rollpin can cut

your costs. Mail our coupon for design information.

Elastic Stop Nut Corporation of America
Dept. R16-CM, 2330 Vauxhall Road, Unon, N. J.

Please send me the following free fastening information:

[J Rollpin bulletin [J Here is a drawing of our
product. What fastener

. . lasti i 2
a hinge pin [0 Elastic Stop Nut bulletin would you suggest

Name Title.

Firm

Street

—— — — — — — — — — — —
e — — — — — — — — — — —

a set screw

I.
|
|
I
I
|
|
I
I
I
|
|
|
|
|
|
|
|
|
I
|
I
|
L
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JOB AT
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® Robert (Bob) McNew was graduated from
Purdue University in 1950 with a B.S. in
“double E.”

He came to Allison the next year and cur-
rently is in the Instrumentation group, Elec-
tronics and Parts Test Department.

It’s partly through his efforts that Allison has
enjoyed considerable success in reducing noise
conditions affecting both in-plant employes, as
well as residents living in the vicinity of the
Allison plants in Indianapolis. For example,
noise coming from turbo-jet engines while on
test stands now is being reduced in intensity by
a ratio of 100,000 to 1 before it reaches the
outside of the test cells.

In the photo above, Bob is adjusting the
sound level indicating and recording instru-
ments in preparation for measuring the silencer

attenuation of a turbo-prop engine test cell.
Equipment includes the latest type of general
radio sound-level meter and octave-band noise
analyzer, and the magnecord tape recorder.

The Allison equipment for instrumentation
and testing is of the best. These complete facili-
ties offer the young graduate engineer every
opportunity for applying—and expanding—his
technical training in his chosen field of engi-
neering.

L] L] .

Allison, a leader in the field of turbine engine
design and production, needs young engineers
with degrees in Mechanical Engineering, Elec-
trical Engineering, Aeronautical Engineering
and Industrial Engineering. Right now—while
you're still in school—it isn’t too early to plan
for your engineering career at Allison.

For further information about YOUR engineering career at ALLISON, discuss it with your Placement
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison
Division, General Motors Corporation, Indianapolis 6, Indiana.

DIVISION, GENERAL MOTORS CORPORATION - Indiunupolis,blnd.

Design, development and production—high power TURBINE ENGINES for modern aircraft . . .
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE
PARTS . . . PRECISION BEARINGS for aircraft, Diesel locomotives and special application.
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No Garty Hour Week

Just when organized labor has all but won its battle for the forty hour
week, and John L. Lewis even speaks of a three day week, we at Rose are
about to take a step in the other direction. At least one Saturday class is in

progress this semester and more have been promised for the fall semester.

The first reaction to this policy, from the students at least, was one of
dismay. School had long taken up their entire week; but now the faculty
would have the weekend also. This was indeed something to be frowned
upon. The author held these views along with the rest of the student body
and together we tried to do something about it. But alas, nothing could be
done, as the increased enrollment at the school was the main culprit. In

view of this fact, we gave up the battle and became resigned to our fate.

Some time has passed since the original fireworks took place and the
author, along with many other students, has a much different view on the
subject. After all, why shouldn’t we have Saturday classes? The same amount
of work is involved; it just becomes spread over a longer time. This business
of three and four tests in one day might be eliminated or at least cut down.
There would be more time to prepare assignments and less of them to pre-
pare for each day. An afternoon off during the week sounds like a good
idea and after all who doesn’t spend at least part of the weekend with a
book in his hand? Yes, this Saturday class idea might be a good one after

all. In fact it must be, other engineering schools adopted it years ago.

JW.E.




The “New Look” in TV -

Photos on Tape

Last December the Radio Corpor-
ation of America demonstrated at
their laboratories in Princeton, New
Jersey, a system for recording either
color or black-and-white television
pictures on magnetic tape. The new
method of recording sight is similar
in basic respect to the tape record-
ing of sound. It is hailed as the first
major step into the era of “electronic
photography,” in which motion pic-
tures will be produced quickly and
economically, without any photo-
graphic development or processing.

In the recent demonstration, a
color television program originating
in National Broadcasting Company
studios in Radio City, New York,
was beamed by radio microwave
across the 45-mile span to the David
Sarnoff Research Center at Prince-
ton.

This program was seen as it ar-
rived. At the same instant, the tape
recording system recorded the tele-
vision picture on a strip of magnetic-
ally coated plastic tape as thin as
paper, and one-half inch in width.
During part of this transmission,
both the live program from the
microwave radio relay and an im-
mediate playback of the magnetic
tape recording were shown.

As soon as the tape reel was re-
wound, it was played back and the
recorded television pictures appear-
ed on two color television receivers
which were viewed by a large group
of press representatives, who wit-
nessed the demonstration,

In the first part of the demonstra-
tion, previously recorded magnetic
tapes were run through the equip-
ment. This phase included the re-
production of both black-and-white
television pictures and color tele-
vision pictures that had been beam-
ed over the same New York-to-

Page 10

Princeton microwave link at an
earlier date.

The same apparatus handled both
the recording and playback of the
tape for both the color and black-
and-white tests. While the equipment
is still in the development stage, the
basic principles of the system have
been thoroughly tested and con-
firmed. It is hoped that within two
years the system can be perfected
to such an extent that its commercial
use will become a reality.

At the present time, whenever a
television program is to be recorded,
it is done by a special process called
kinescope recording. The pictures
pass from the television camera
through most of the television sys-
tem and are reproduced on a small
kinescope or picture tube. A special
motion picture camera then photo-
graphs the program on motion pic-
ture film. The film must be chemi-
cally processed and, usually, a print
made before the pictures can be re-
produced. The reproduction of the
film requires another installation in
which a television camera tube picks
up the scene from a motion picture
projector for rebroadcast.

The current kinescope recording
process is both costly and time con-
suming. Film processing requires sev-
eral hours in most cases. Since the
film is subject to the hazards of both
the television and photographic sys-
tems, the picture quality is likely to
be limited.

Magnetic tape recording, in con-
trast, stores the electrical signals di-
rectly as they come from the tele-
vision camera. No processing, elec-
tronic or photographic, is necessary
before the tape is played back. A
single compact piece of equipment,
which handles both recording and
reproduction, will do the job of two

installations needed
graphic methods.

Comparative estimates of operat-
ing costs are highly favorable to tape
methods. Although magnetic tape
today costs more per minute of pro-
gram time than 35mm color film, the
fact that tape needs no processing
before playback compensates for the
expense of raw tape. Engineers
pointed out that what makes the
savings on tape so great is the fact
that the program can be electronic-
ally erased and the tape reused; in
most normal operations it would be
reused many times.

Recording black-and-white pro-
grams on film is estimated to be at
least five times as costly as it would
be on one-quarter inch magnetic
tape, assuming that the tape would
be reused many times. In making
copies for distribution to television
stations, a half-hour program could
be taped for less than fifteen dollars
per copy, provided the tape is reused
many times.

Even greater economies are esti-
mated for making the original tape
recording of color television pro-
grams, which under normal opera-
tion circumstances could be handled
for only five percent of the cost en-
tailed in color film recording. In
making copies on tape that is to be
used over and over again, a tape
recording of a half-hour color pro-
gram would cost roughly twenty
dollars.

The new method of video tape re-
cording is similar to the techniques
used to record speech and music with
present-day magnetic tape sound
equipment. Electrical signals are im-
pressed through a recording head—
a small horseshoe electromagnet —
onto the magnetically treated surface
of a plastic tape. As the tape is drawn
across the recording head, the head

with photo-
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continuously changes the magnetic
polarity of the magnetic oxide par-
ticles on the tape so that they be-
come a compact code of the original
signal. For playback, the tape is
drawn across the same, or a similar
head. The magnetic impressions on
the tape cause an alternating cur-
rent to flow in the windings around
the reproducing head. The repro-
duced current closely duplicates the
original signal.

Although the principles are simi-
lar, the engineering problems are
not; audio recording is today an easy
task compared with video recording.
The reason is that audio signals are
in the range of 20 to 20,000 cycles
per second; while video signals range
up to 4,000,000 cycles per second.
And color television signals, as now
formulated, must carry at least twice
as much pictorial information as
black-and-white. Besides, video tape
must carry the associated sound sig-
nals.

Extensive research has resulted in
specialy developed recording and re-
producing heads which respond to
frequencies many times above the
cut-off point for the recording heads
used in sound recording on magnet-
ic tape. This means that the speed
of the tape across the head has been
brought within manageable limits.
The equipment demonstrated had a
tape speed of thirty feet per second.
This is contrasted to sound tapes
which usually travel at seven and
one-half inches per second. Advanced
equipment now under construction
will move the tape at a lower speed,
and, with time, further reductions
of tape speed appear likely.

Another problem of video tape
recording methods concerns the size
of the tape reels. The ones used now
are seventeen inches in diameter and

ApriL, 1954

By
Gerald C. Rose
fresh.

will record only four minutes of a
television program. However, work
is under way for a reel nineteen
inches in diameter which will carry
a fifteen minute program.

Special recording and reproducing
amplifiers have been designed to
handle the signal inputs and the sig-
nal outputs. These take into account
and compensate for the character-
istics of the heads and the magnetic
tape materials when recording the
very wide bands of frequencies used
in television.

Since even small variations in the
speed of tape and in the pressure
at which it bears on the head can
create noticeable effects in the pic-
ture, it has been necessary to devise
precision apparatus to control ac-
curately the speed of the tape at the
recording and reproducing points.
The laboratory video tape equipment
controls these many times more ac-
curately than is necessary in mag-

netic tape recorders for sound. Even
greater precision in regulating speed
and pressure is now under way.

For video tape recording of color
television, five parallel channels are
recorded on a single magnetic tape
one-half inch in width. There is one
recorded channel for each of the
primary color signals (red, green,
and blue), for the synchronizing sig-
nal, and for the sound signal. For
black-and-white recording the tape
carries two recorded channels, one
for the video signal and the synchro-
nizing signal, and one for the sound
signal. For black-and-white tele-
vision, a one-quarter inch wide tape
would suffice.

Although some technical problems
must still be overcome to make the
video tape equipment a commercial
reality, engineers are confident that
the most difficult ones have been
conquered. Only continued research
is needed to solve the remainder. ¢

RCA TAPE METHOD

RECORDING HEAD PUTS
PICTURE AND SOUND
SIGNALS ON ONE TAPE \

X

FILM METHOD

PICKS UP IMAGE
FROM KINESCOPE

SIGNALS FROM STUDIO
OR MICROWAVE RELAY
COAXIAL CABLE

COMPOSITE FILM
READY FOR PLAYBACK

TV TAPE
<<~ RECORDER-
REPRODUCER

REPRODUCING HEAD
PICKS UP SIGNALS
FOR IMMEDIATE
MONITORING OF TAPE

REWOUND TAPE
READY FOR PLAYBACK

2,

& —

SOUND SIGNAL
RECORDED ON TAPE

“_H

FILM
PROCESSED

RECORDING |

@ -.

4
MOVIE CAMERA.
)

REPRODUCING
HEAD TAKES
PICTURE AND
SOUND SIGNALS
OFF TAPE

Tv Tape A
RECORDER-
REPRODUCER
(MAY BE SAME UNIT
THAT MADE

SIGNALS PRODUCED
BY EITHER METHOD
SENT TO TRANSMITTER

SPECIAL TV CAMERA
RECREATES PICTURE
AND SOUND SIGNALS
FROM PROJECTED FILM

;,

PRINT MADE
AND SOUND
TRACK ADDED

REPRODUCING
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LARGEST LIGHT BULB
PRODUCED BY G. E.

General Electric announced here
today that it had developed and pro-
duced the world’s largest and most
impressive artificial light source.

A 75,000-watt incandescent bulb,
it is half again as large as the pre-
vious largest bulb. It was developed
as a feature of G.E.’s observance this
year of the 75th birthday.of Edison’s
most famous invention.

This giant among light bulbs was
turned on officially for the first time
on February 11, Edison’s 107th birth-
day, during ceremonies at Rocke-
feller Center New York, overlocking
the skating rink. It will be displayed
and lighted throughout the year at
Light’s Diamond Jubilee -celebra-

tions, and at conventions, shows and
fairs, in all sections of the country.

The lamp was conceived and as-
sembled by G.E. lamp development
scientists and engineers here at Nela
Park, headquarters of G.E.’s Lamp
Division. Its glass bulb, largest ever
made, was hand blown by the Corn-
ing Glass Company, first producer
of bulbs for Edison.

Seventy-five years of progress in elec-
tric lighting produced the lamp.

Page 12

The lamp produces 2,400,00 lum-
ens, or units of light. To produce
this amount of light would require
2874 60-watt household bulbs, all
burning simultaneously. This single
light bulb wuses enough electric
energy to light 83 American homes
as they are normally lighted today.
Twenty-three of them could illumin-
ate a major league baseball stadium
according to modern standards.

The lamp’s filament alone weighs
2.7 pounds, which is enough tung-
sten to make the coiled-coil fila-
ments for 67,500 60-watt lamps. The
filament is made of a tungsten ingot,
hammered to a diameter of three-
sixteenths of an inch. It is 12 and
one-half feet long.

The filament was swaged at a
G.E. wire factory in Cleveland, and
the mount, or framework which sup-
ports the filament, was assembled in
General Electric’s Lamp Develop-
ment Laboratory at Nela Park,
where the lamp was completed and
turned on and tested for the first
time.

The huge lamp is so bright and hot
that observers are advised not to
look directly at it or stand close to
it when it is burning at full brilliance.

The first practical incandescent
lamp was .invented by Edison just
15 years ago next October 21. By
today’s standards it was an ineffici-
ent light source, producing only 1.4
lumens per watt of electricity con-
sumed. In contrast, the 75,000-watt
bulb gives out 32 lumens per watt,
and is one of the most efficient in-
candescent light sources yet pro-
duced.

ELECTRONS TOUGHEN
PLASTICS

The electron, already one of man’s
most versatile servants, now can
toughen flexible plastic containers to
withstand steam and can prevent
certain plastic dishes from wilting
in the hottest automatic dishwasher,
according to a General Electric offi-
cial.

Dr. C. G. Suits, G.E. vice president
and director of research, pointed out
that scientists at the company’s Re-
search Laboratory, Schenectady, N.
Y., recently found a new method for
“curing” plastics by bombarding
them with powerful electron beams.
This “curing” process cross-links
long, chain-like molecules called
polymers which make up these plas-
tics.

A few seconds’ bombardment with
electrons from a million-volt x-ray
machine, Dr. Suits reported, makes
polyethylene bottles stand up under
steam-sterilization. This toughening
permits more widespread use of
these containers for packaging and
storing pharmaceuticals and biologi-
cal fluids. The latter include blood
plasma, which formerly could be
carried only in bulky, easily steri-
lized glass.

“Polyethylene bottles that are not
irradiated collapse when subjected
to high-temperature treatment” he
explained.

“It now appears that polyethylene
dishes exposed to electrons will re-
tain their shape in the hottest dish-
washers” the G.E. official continued.
“Exposure to the powerful electron
beam substantially raises the flow
temperature of these plastics.

“This toughening process also in-
creases the resistance of plastics to
destructive action of many solvents.
Before the ‘curing’ process was per-
fected, many plastics disintegrated
swiftly in contact with such solu-
tions.”

Dr. Suits said that the new process
was developed by radiation experts
and chemists at the G.E. laboratory
as a follow-up on previous discover-
ies. The company’s Chemical Divi-
sion at Pittsfield Mass., is now work-
ing on commercial development of
the process.

The laboratory chemists at Sche-
nectady first found that electron
beams could turn certain liquid sub-
stances into solids. Their experi-
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ments also showed that these effects
could be achieved at temperatures
as low as 100 degrees below zero
Fahrenheit.

By controlling the pattern of the
electron beam they found that only
portions of the liquid exposed to the
beam were turned into solids, thus
suggesting new methods of casting
and forming plastic articles, Dr.
Suits stated.

Further experiments showed that
the high-energy beam changed other
materials in many other valuable
ways. The beam has been used suc-
cessfully in depolymerizing (lower-
ing the molecular weights) of natur-
al products such as cellulose and
wood. The electrons, it was found,
disrupted the lignin-cellulose com-
plex of wood by depolymerization,
to allow bacteria in a cow’s stomach
to digest cellulose, thus furnishing
the cow with adequate nourishment.

Recently G.E. scientists found that
the electron beam can effectively
sterilize bread, vegetables, and other
foods so they remain fresh and ap-
petizing over long periods of time.
More recently they used these beams
to sterilize certain biological fluids.

The beam is produced by remov-
ing the tungsten target from a
million-volt resonant transformer-
type X-ray apparatus, Dr. Suits
pointed out. Instead of peppering
the target to produce X-rays, the
electrons shoot into the open air
through a small metal window.

In most cases, not more than 15
seconds’ exposure in the electron
stream is needed to sterilize or
toughen suitable materials.

Dr. Suits said that G.E. scientists
are continually finding new work for
“our tremendously versatile serv-
ants, the electrons.”

Through their painstaking efforts,
these research experts are effectively
simplifying the work of millions of
others, the research director added.

ApriL, 1954

By
Bill Cade, soph., e.e.

PROPULSION EQUIPMENT
INSTALLED FOR WORLD’S
LARGEST WIND TUNNEL

Installation of the most powerful
electric motor ever built — 83,000
horsepower — completes the first
major step in assembly of the 216,-
000-hp electric drive for the U. S.
Air Force’s new transonic and super-
sonic wind tunnels.

Completion of the two wind tun-
nels will permit the testing of full-
size jet engines, guided missiles, and
wing sections and fuselages of air-

craft at speeds up to 2500 miles per
hour.

The motor was installed at the
Arnold Engineering Development
Center, Tullahoma, Tenn. The Cen-
ter houses important aeronautical
research facilities available not only
to the Air Force, Army and Navy,
but also to all parties — in govern-
ment, industry, and science—inter-
ested in aircraft development.

The giant synchronous motor is
one of two such units built by the
Westinghouse Electric Corporation
in East Pittsburgh, Pa. The second
unit will be installed in the near
future, along with two 25,000-hp
Westinghouse wound-rotor induc-
tion motors. Each 83,000-hp motor
stands 21-14-feet high, and weighs
225 tons. Their 122-ton rotors will
turn at 600 revolutions per minute.

In addition to the 216,000-hp four-
motor drive, the rotating machine
will have five compressors, now un-
der construction at the Westinghouse
plant in Sunnyvale, Calif. Work on
these transonic and supersonic com-
pressors is not expected to be com-
pleted for at least another year. The
transonic compressor will be a single
unit, but the supersonic compressor
will be made up of four compressors
coupled as one.

Blades for the compressors meas-
ure two feet across the face, are six

feet long, and will be mounted on a
spindle 19 ft. in diameter. Weighing
almost two thirds of a ton each, the
blades will be solid forgings.

Although the machine will have
the highest stored energy of any
rotating mass ever built, it can be
brought to a halt in about three
minutes by using its wound-rotor
motors as brakes, the energy being
dissipated in liquid rheostats.

LARGEST D-C MOTORS
TO POWER
NAVY ICE BREAKER

Shown here on the test floor at
Westinghouse Electric Corporation’s
East Pittsburgh, Pa. plant are two
10,500-hp d-c motors, the largest
capacity single-armature d-c motors
ever built. Each motor, more than
15 feet in diameter and with a four-
hour current rating of 9,300 amperes
at 900 volts, will drive a screw di-
rectly for the U.S. Navy’s largest
and fastest ice breaker. To keep the
inertia as small as possible every
available design trick was employed
to reduce weight compatible with
high-shock strength. Power for this
pair of motors will be provided by
ten diesel-driven, 1700-kw genera-
tors. Q

Inserting the rotor into the stator of
the 83,000 h.p. motor. Here the end of the
rotor shaft is positioned against the shaft
end of the 25,000 h.p. motor.
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From R.C.A.

The “Hot” Battery

A new method which, for the first
time in history, makes it possible
to convert atomic energy directly
and simply into small but usable
quantities of electrical energy suffi-
cient to operate a transitor, was an-
nounced today by Brig. General
David Sarnoff, Chairman of the
Board of the Radio Corporation of
America.

In his office at Radio City, General
Sarnoff displayed an RCA Atomic
Battery which operated the transitor
to produce audible tones. This di-
rect conversion of nuclear energy
to electricity, he said, may prove to
be as significant as Edison’s con-
version of electricity to light.

General Sarnoff said:

“For more than forty years, sci-
ence has searched for a practical
way of converting radiations from
the atom’s nucleus to electricity.
Though our research is far from
completed, successful operation of
RCA’s Atomic Battery in our lab-
oratories represents a major break-
through toward that goal.

“The conversion of nuclear energy
into electricity is achieved by an
experimental RCA Atomic Battery,
powered by a minute quantity of
a long-life strontium-90 radioactive
isotope obtained as a by- product of
atomic reactor operation. The elec-
tric current derived from this unique

EXPERIMENTAL RCA ATOMIC BATTERY

RADIOACTIVE

SEMI-CONDUCTOR
./ WAFER
/

TRANSISTOR-LIKE
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RADIATED ELECTRON
RELEASES 200,000
ADDITIONAL ELECTRONS
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atomic battery exceeds by many
times all previous results attained
in attempts to generate usable elec-
tricity directly from radioactive ma-
terial.

“This big stride has been achieved
by coupling the battery’s radioactive
source to a transitor-like walfer,
which instantaneously releases some
200,000 electrons for each electron
it receives from the radioactive
material.

“This development, though still in
a pioneer stage, may prove to be the
beginning of a new and basic chap-
ter in man’s efforts to utilize some
of the enormous untapped energies
within the nucleus of the atom for
peaceful purposes and for the en-
richment of human life rather than
its destruction.

“Although it is still too soon to
know all the uses to which this di-
rect conversion of nuclear energy
might be put, the prospect of an en-
tirely different kind of power source
is a particularly exciting one for the
electronics industry.

“Perhaps as startling an advance
as any in connection with the RCA
Atomic Battery is the fact that a
single rapidly moving electron, emit-
ted from the radioactive atom, pro-
duces no less than 200,000 slower
electrons in the bombarded semi-
conductor. It is this extraordinary
multiplication in the number of
available electrons which promises
to make the atomic battery a usable
device of practical significance.

“Progress in increasing the efficien-
cy of the RCA Atomic Battery has
been rapid during the past few
months and is expected to continue.
Results to date indicate the possi-
bilities of producing thimble-size,
atomic batteries. When these experi-
mental batteries are developed to a
commercial stage, they can supply
power for radio receivers and other
kinds of electronic apparatus, with-

(Concluded on page 28)
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This germanium refining
method keeps impurities
down to less than
5 parts in a billion

A new method of metal refining, currently in use at the
Western Electric plant at Allentown, results in the pro-
duction of germanium that is better than 99.9999995%
pure — the highest degree of purity ever attained in a
manufactured product.

The need for germanium of such exceptional purity
came about when research by Bell Telephone Labora-
tories in the field of semi-conductors led to the develop-
mlent of transistors, which are manufactured by Western
Electric.

The transistor is a tiny crystal device which can amplify
and oscillate. It reduces space requirements and power
consumption to a minimum.

Various forms which germanium takes before being used in tran-
sistors are shown in this photo. Bar at top is an ingot of ger-
manium after reduction from germanium dioxide. Next is shown
the germanium ingot after the zome refining process used by
Western Electric. Below the ingots are shown 3 germanium crys-
tals grown by machine, 6 slices cut from these crystals, and several
hundred germanium wafers ready for assembly into transistors.
G 5 TR

Manufacturing plants in Chicago, lll. * Kearny, N. J. * Baltimore, Md.

In this refining apparatus, at Western Electric’s

Allentown, Pa. plant, germanium 1is passing through

multiple heating zones in tandem, producing a bar containing

impurities of less than 5 parts in a billion for use in transistors.
Note heating coils on the horizontal quartz tube.

Germanium crystals of the size required in transistors
do not occur in nature; they are artificially grown at
Western Electric. At this stage in transistor rqanufac-
ture, other elements are introduced in microscopic quan-
tities to aid in controlling the flow of electrons thx:ough
the germanium. But before these elements can be intro-
duced, it is necessary to start with germanium of excep-
tional purity, so that the impurities will not interfere
with the elements that are deliberately added.

So Bell Telephone Laboratories devised an entirely new
method of purification, known as zone refining, which
was developed to a high-production stage by Western
Electric engineers.

In zone refining a bar of germanium is passed through
a heat zone so that a molten section traverses the length
of the bar carrying the impurities with it and leaving
behind a solidified section of higher purity. By the use
of multiple heating zones in tandem, a number of molten
sections traverse the bar. Each reduces the impurity
content thus producing a bar which contains impurities
in the amount of less than five parts per billion.
Because of the importance of the transistor in elec-
tronics, the zone refining process — like so many other
Western Electric developments — has been made avail-
able to companies licensed by Western Electric to man-
ufacture transistors.

This is one more example of creative engineering by
Western Electric men. Engineers of all skills — mechan-
ical, electrical, chemical, industrial, metallurgical, and
civil — are needed to help us show the way in funda-
mental manufacturing techniques.

A UNIT OF THE BELL SYSTEM SINCE 1882

* Indianapolis, Ind. * Allentown & Laureldale, Pa. * Burlington, Greensboro

& Winston-Salem, N. C. * Buffalo, N. Y. * Haverhill & Lawrence, Mass. * Lincoln, Neb. * St. Paul & Duluth, Minn. Distributing Centers in 29 cities
and Installation headquarters in 15 cities. Company headquarters, 195 Broadway, New York City.
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Video Rainbow

By Frank Eppert, soph., e.e.

According to the big networks,
color television is here to stay. It is
estimated that by the end of this
year 50,000 color television sets will
be operating. All ready both NBC
and CBS are telecasting color shows
on the East Coast. NBC expects to
send out several shows weekly in
color next year starting with the
Rose Bowl game. The first color
television sets on the market will
cost around $1,000. However, as the
design of sets is simplified and they
g0 into mass production the price is
expected to drop to what manu-
facturers guess will be about $250.
Repairs will be considerably more
costly than on black and white sets
since colored circuits are more com-
plicated. The present black and white
sets can be converted to color but
even that will cost between $500
and $800. About the only part of
the present day TV receivers that
will work equally well for color re-
ception is the antenna.

The first big step toward color
television has been taken, that is,
successfully televising shows in color.
Until recently the development of
color television was slowed down by
the difficulties in choosing a system.
At that time not all systems could
be picked up by the black and white
sets unless special adapters were
used. Two systems chosen were RCA
and CBS since both could be received
on black and white sets and both
transmitted identical signals. These
signals are the same as those for
black and white except that there
are three signals riding together in-
stead of a single signal carrying a
picture. Of these three signals each
carry a separate image. One shows
all red values in the scene being
shown, another all the green, and a
third all the blue. Each network has
its own camera and crew for break-
ing down the scene into these three
colors.
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In the RCA system the full color
image is focused on special mirrors
which reflect one color and allow
the other two colors to pass. The
color images are then focused on
three camera tubes which produce
three color signals. Part of the sig-
nals are combined to add the black
and white signals to those being
transmitted. This process is reversed
in the receiver.

In the CBS system the camera
sees the scene through a rapidly
rotating color wheel. Signals from
the camera are in a red-blue-green
sequence. After passing through the
monitors in the control room the
signals go to a “Chromacoder” which
converts them into three simultane-
ous signals for transmission. The
“Chromacoder” is the heart of the
CBS system.

A typical receiver for color sig-
nals has five or six knobs. Four are
the familiar ones found on a standard
black and white set, that is, chan-
nel selector, brightness, contrast, and
focus control. One new one is the
“Chromacontrol.” Turning this knob
from left to right will change the
picture from a faded, washed out
color to an intense and brilliant but
hardly true color. In between lie the
shadings to suit your taste. There is
also a “convergence control,” a deli-
cate adjustment for aligning the three
color signals coming into the tube
so they strike the tube face in per-
fect register.

When the signal leaves the trans-
mitter it is the same for all networks
—three color signals riding in close
frequency to black and white and
sound signals. This electronic in-
formation is picked up on the color
receiver. The black and white sig-
nals determine the brightness in the
picture. Impulses for each of the
three color images are separated and
passed to three electron guns (one

for green, one for red, and one for
blue) at the base of the tri-color
tube. The inner face of this tube,
pioneered by RCA and recently
modified by CBS, is coated with up
to 75,000 dots of red, green, and blue
phosphor, mechanically arranged in
250,000 tiny triads. Behind this sur-
face is a perforated screen or
“shadow mask” with 250,000 micro-
scopic holes so perfectly register-
ed over the triads that the elec-
tron beams angling through them hit
only the right phosphors. The green
beam piercing a tiny hole in the
mask hits a green phospher of the
triad and makes it glow. The red
beam angling in from another di-
rection through the same perfera-
tion is masked from the blue and
green dots but strikes the red one
and makes it glow. Thus, each beam
lays down its own image in its own
color. Since the dots are so tiny and
so closely packed, they melt to-
gether into one picture in true to
life color. As the image passes
through the transmitter and receiver
circuits, startling things may hap-
pen to the color. If the three guns
in the tube are out of alignment you
get a cascade of color flecks instead
of the picture.

A new tube is being perfected in
Paramount’s laboratories. Instead of
using three electron beams, perfer-
ated masks, and thousands of phos-
phor dots, this tube has a single gun
—Ilike a black and white tube. Across
its screen are 900 vertical lines of
red, blue, and green phospher. The
gun fires red, green, and blue signals
at the screen in ultra-rapid se-
quence through a grid of vertical
wires. As each tiny color impulse
passes between a pair of wires it is
bent toward the right phospher by
a magnetic field.

Though controls on present sets are

(Concluded on page 32)
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Brig. General David Sarnoff, Chairman of the Board, Radio Corporation of America

Sees No. 1 wish come true!

Television Tape Recording
by RCA Opens New Era of
Electronic Photography

In 1956, RCA’s General Sarnoff will
celebrate his 50th year in the field of
radio. Looking ahead to that occa-
sion, three years ago, he asked his
family of scientists and researchers
for three gifts to mark that anniver-
sary: (1) A television tape recorder,
(2) An electronic air conditioner, (3)
A true amplifier of light.

Gift No. 1—the video tape recorder—
has already been successfully demon-
strated, two years ahead of time! Both
color and black-and-white TV pictures
were instantly recorded without any pho-
tographic development or processing.

You can imagine the future importance
of this development to television <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>