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gear dominates new products (32)
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to use tropospheric scatter(20) . . .
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ELECTRONIC
ENGINEERS

Unlimited opportunities in

these interesting areas pay

highest salaries to top men

SYSTEMS ENGINEERING

Radar, communications, missile, so-
nar, countermeasures, airborne
electronics

CIRCUIT DESIGN

Advanced military and commercial
electronic equipment

PRODUCT DESIGN

Electronic equipment, eleciron
tubes, guided missiles

ELECTRON TUBE ENGINEERING

Microwave tubes, receiving tubes,
special tubes—design, development
and application

MICROWAVE ENGINEERING

Development of systems, antennas,
ferrites, plumbing

TRANSFORMER/MAGNETIC
COMPONENT ENGINEERING

Many power and communications
applications

OPTICS/INFRA-RED
Advanced development problems

HEAT TRANSFER ENGINEERING

Guided missiles and electronic
equipment

SALES/APPLICATIONS ENG.
Commercial and military products

FIELD ENGINEERING
Military electronic equipment

BASIC/APPLIED RESEARCH

Theoretical and experimental in
areas related to electronics

ENGINEERING ADMIN.

Procurement, budget control and
production

PATENT ENGINEERING
Technical assistance to legal staff

ENGINEERING WRITING
Technical reports, manuals, etc.

A

Excellence in Electronics

v/

to the

TImanin3

who will qualify as a Raytheon Engineer

You're interested in making the right
choice—and so are we. Experience has
proved that there's a good job at
Raytheon for the intelligent, well-
trained engineer. The caliber of our
engineering is an indication of the
quality of our staff. Here are some
facts to help you decide:

Why Raytheon may be right
for you

e Young executives, young Ildeas-—
many engineer-rmanagers.

e Only electronics company with two
prime missile contracts—Sparrow
III, Hawk I.

e Individual initiative and originality
recognized and encouraged—maxi-
mum chance to gain promotions and
high professional standing.

o Raytheon radar selected for DEW
line and C. A. A. airways traffic
control.

e Low turnover—out of 133 profes-
sional people in one lab, only two
left us last year.

e World's largest producer of mag-
netron and klystron microwave
tubes.

Interesting, advanced work in:

Guided Missiles—air-to-air, ground
to-air. Radar—pulse and CW system

including MTI techniques for search,
fire control, bombing and navigation.
Communications—scatter, radio relay,
TV terminal and message circuit mul-
tiplex. Semiconductors — transistors,
diodes. Microwave tubes—amplitrons,
magnetrons, traveling wave tubes,
backward wave oscillators,beam tubes,
storage tubes. Electron tubes—receiv-
ing, subminiature, special purpose.

How to shape-up your future

For the thoughtful, ambitious engi-
neer, horizons can grow wide and
bright at Raytheon. You're recog-
nized on ability and achievement.
Raytheon men have won national
reputations. Others are building them,
just as you can.

Salaries are high. Many men take
advanced courses at Raytheon’s ex-
pense at Harvard, M. I. T, etc., lead-
ing to a Master’s. Then there’s won-
derfully attractive New England with
uncrowded schools and highways—
clean air—good living!

See us during I.R.E. Show. Members of our engineering staff
will be available for interviews at the Raytheon suite in the Con-
vention Headquarters Hotel. Come in or ’phone for an interview.

If you can't see us in New York, please write to Leonard B. Landall.
There’s no obligation and your inquiry is completely confidential.

RAYTHEON MANUFACTURING COMPANY

Waltham 54, Massachusetts
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Industry Outlook

Sixcr: ProNEERING days the U.S. has been a nation on the move, That’s how
it is today. More people going more piaces faster than ever before. Elee-
tronics can add much to the safety and comfort of a traveling pnblic:

© Automatic compnters will speed the President’s $52-
billion highway building project. 'I'wenty states have
computers installed or on order.  Others will soon fol-
low suit.

® Radio, radar and central control equipment will regu-
late highway trafhc signals, curb speeders, coordinate
maintenance and enforcement units.

® Llcctronic switching is helping railroads make onc
track do the work of two or even four, shuck off excess
right of way and restore a favorable profit picture.

® New jet airliners are using more navigation and com-
munications cquipment than older propeller-driven air-
craft. Coming more universally: anticollision radar.

® Morc airway facilitics are in the works, with a report
of the President’s advisory committee due this month.
Possible additions: enroute radar, wide-band data links,
improved landing aids to bring in more planes faster when
weather closes in.

All of this adds up to good business for makers of mobile and point-to-point
communications cquipment, auntomatic computers, control gear and radar
for at least a decade.  Afterwards, a continuing business in installation, main-
tenance and replacement.

\J
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our second hun

A lot of history has passed in
our first hundred years. We have
seen sweeping changes take place in
every area of human experience.
But Adams & Westlake has not changed
in policy or in dedication to the
maintenance of product quality. Every
Adlake product must be as excellent as
our 100 years of know how can make it.
This assures continuing growth for us
and better products for our customers
in the transportation, electronics and
building construction industries.

ACAMT & WESTLAKY CO

Building Construction

me Adams & Westlake Company

ELKHART, INDIANA CHICAGO

1370937

NEW YORK

Want mere information? Use post card on last page.
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SPOT WRITING RATE:

"FASTER
THAN

N2
NN SPEED

VN oF
/ / | \\ LIGHT

Developed to meet the precise needs of nuclear
research and investigation, the Du Mont Type
K1409 cathode-ray tube develops a spot writing
rate exceeding the speed of light.

\) ‘ This is another example of the “can do” spirit and

- ! ability of the Du Mont Tube Research Laboratory.

For cathode-ray tubes, or multiplier phototubes of
unusual abilities, call on Du Mont’s “can do” ...

|
B-MC* @
] = \ 1] MUNT

INDUSTRIAL TUBE SALES,

ALLEN B. DU MONT LABORATORIES, INC.
2 MAIN AVE., PASSAIC, N. J.
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FINANCING the hig risks

Will loan $200 million in ‘57
Look to growth for repayment

Take asset pledges for security

CoMMERCIAL financing companies arc an important
source of funds for the clectronics industry. Well
over $200 million will be advanced by these spe-
cialized lenders to manufacturers of clectronic cquip-
ment, parts and supplics in 1957, believes William
J. Drake. sccrctary of the National Comumercial
Finance Conference.

Morc important than volume of loans is intcrest
in lending to small growth firms, often unable to
mect bank credit standards.  In the clectronic in-
dustry the well-cstablished firm of today is often the
overextended and undcreapitalized firm of vester-
day. TFor cxample. financing companics supplicd
much of the credit nceded by the infant tv-set manu-
facturing industry in its carly days.

Commercial financing companics specialize in
making secured loans to commercial borrowers. Ac-
counts receivable, cquipment and inventorics are the

SHARES and PRICES

INDUSTRIAL RECORDING instruments are sold to a lim-
ited market. Most customers are found among utili-
tics and process industries. A rough estimate of the
anmnual market value is S100 million.

Ten vears ago most industrial instruments were
meters and pen recorders indicating pressure, tem-
perature, rate of flow and liquid level

Today, fecdback control systems have brought in-
struments almost to the point of antomatic plant
operation. Through minor closed loops, these svs-
tems analyze a portion of the process and provide

sccurities they most frequently Iend on.  However,
commercial finance lenders do not purchasc receiv-
ables nor do they take over the collection function.

Little concerned with conventional liquidity re-
quircments, they often lend to firms with deficit
working capital. The finance company looks for an
affirmative answer to two questions: Can the bor-
rower profitably utilize the money he wants? And
what is the forced liquidation value of the pledged
sccurity?

Finance company rates arc higher than banks.
ranging from 1 to 14 percent per month. But they
require no average balance. Interest is charged for
the number of days the moncy is in use rather than
for a fixed term.

SMALL firms active

Satarr and moderate-sized commercial financing
companics arc currently most active in clectronic
industry financing.

Coastal Commercial of New York last vear ad-
vanced about $19 million to electronic firms. Its

approximate control signals that corrcct the error.

Lower prices of elcctronics stocks during the past
18 months suggests a buving opportunity for long-
term growth, say the sponsors of Elcctronics and
Electrical Equipment Sharcs of Group Sccuritics. In
a mcmorandum to investment dealers the fund sug-
gests that the best time to buy stocks of growth lead-
crs is when they have not done well.

Energy Fund has recently added 2.000 shares of
Texas Instruments common stock to its portfolio.

Servomechanisms, N. Y. producer of subsvstems,
computers and components recently paid its twen-
ticth conscentive quarterly dividend.

Earned per Share 1956
Industrial Instrument Recent 1956 Percent —— ——— Price
Manufacturers Price Dividends Yield 1956 1955 Traded Range
Beckman Instruments. . . .... 38%2 stock —_— 1.36 {6 mos) 1.06 NYSE 25%-43%
leeds & Northrup . . . ...... 27% 0.80 2.9 3.84 (year)? 2.37 oT1C -
Minneapolis-Honeywell . . . .. 75% 1.75 2.3 2.30 (9 mos) 2.98 NYSE 58 -90Y%
Neptune Meter. . ......... 30 1.75 5.8 2.73 (9 mos) 3.35 ASE 28%-36
Panellit. .. ............... 7! 0.22'% 3.0 0.12 (6 mos) d-0.27 oT1C
Perkin-Elmer.............. 23! -  — 0.59 (year)? 1.44 OTC 21 -27%
Robertshaw-Fulton Controls. . 26V 1.50 57 2.80? (year) 2.51 NYSE 21Y2-24%
1 bid prices 2 estimated 3 fiscal year d—deficit
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clients range in size from two-cmployee to five-
hundred-cmplovee firms.  Advances to individual
finng range from $10,000 to $100.000.

Inland Credit, another New York outfit, is also
close to the clectronics industry.  Last vear 15 per-
cent of its total outstandings, or $15.000.000, went
to clectronic firms. Its president, Oscar Dane, for-
merly headed his own radio manufacturing firm,
Templetone Radio.

Some factoring firms such as James Talcott and
Mill Factors have cntered the ficld on a modest
scale; but as makers of commercial financing loans
rather than as factors. 'T'he clectronics industry has
not been generally receptive to traditional factoring
scrvices which involve the purchase and collection
of rcecivables says onc authority.

MONEY lenders comment

“TuE guariTy of management is the main problem
in granting loans to small business,” says Arthur F.
Long, a rcgional dircctor of the Small Business
Administration.  “We look to the quality of man-

agement as the ultimate sceurity for repayment.”

Nelson Loud, new’ business manager of 1°. Eber-
stadt, investment banker, says: ““I'he big problem in
deciding to go ahecad with a sccurity issuc for a small
company, particularly growth companics like thosc
in the clectronics industry, is the question of man-
agement, not only do we look for a good quarter-
back to head the company, but for sound first and
sccond management tcams; and cven for young men
that arc being developed as replacements.”

Franklin Elias, president of Coastal Commercial
says: “Although the foreclosure value of pledged
sccurity determines the amount of the loan we
grant, the decision to sav yes or no depends on our
appraisal of management. If the management is
good we may cven extend more than the valuc of
the pledge.”

Raymond Frankel, Electric Bond & Share exccu-
tive says: “We have a flexible attitude toward the
size of company we invest in. But we feel that the
risk is too great for us unless a rcal management has
cvolved that has shown itsclf capable as an operat-
ing management.” EB&S has rccently cmbarked
on a program of investing in clectronics and other
growth companics.

MERGERS, ACQUISITIONS and FINANCE

Agreement has been reached, sub-
ject to stockholder approval, to
merge Statham Laboratories into
Beckman Instrmments, both of Los
Angeles. Statham stockholders will
rcecive about 400,000 sharcs of
Beckman stock, which will equal
a 25-pcreent cquity intercst in the
surviving firm. Statham is a lcad-
ing manufacturer of precision pres-
surc transducers and accclerometers.
The mcrger is cited as a step to-
ward Beckman’s plan to build an
integrated instrumentation and au-
tomation company.

Plans for thc merger of Produc-
tion Instrument, Chicago into Gen-
eral Controls, Glendale, Calif. have
been given the go-ahcad by share-
holders. All Production Instrument
asscts will be purchased for an
undisclosed amount of General
Controls common. The merged
company will become a division of
General Controls and  production
will continuc in Chicago. The 42

8

branch offices of General Controls
will aid in marketing the new di-
vision’s products.

Ling Industries, Dallas has an-
nounced the purchasc of Electronic
Wire & Cable, Los Angcles. EL-
WICO will be a wholly-owned sub-
sidiary of Ling. The purchasc price
was not disclosed. The purchase
brings to six the number of com-
panics affiliated with Ling.

Applied Science of Princeton has
privately placed 30,000 shares of
$2 par value common stock through
Clark, Dodgc.

Admiral Credit, a whollv-owned
subsidiary of Admiral, has been
formed to handle the financing
of dealer purchases throughout the
conntry. The organization will ulti-
mately finance consumer purchases
as well. Establishment of Admiral
Credit follows a trend in the in-
dustry to expedite and simplify the

March 10, 1957 — ELECTRONICS business edition

financing of dealer and consumer
purchascs.

Two Rockefeller Bros. babics have
merger  plans.  Airborne  Instru-
ments, Mincola, N. Y. and Air-
craft Radio, Boonton, N. J. have
rcached an agreement to merge
into a third corporation, subjcet to
stockholder approval. 'The Rocke-
feller Bros. have supplied ven-
turc capital to both firms. Air-
borne stock will be exchanged for
stock of the new and yet unnamed
company on a onc-for-onc basis.

ITolders of Aircraft Radio will
be offcred onc share of the new
common for cach 13 shares of Air-
craft Radio hcld. ARC stockhold-
ers, as an altcrmative, can obtain
two shares of S10 par, cumulative
convertible 5 per cent  preferred
for cach sharc of common. There
arc no plans for changes in organi-
zational structurc of the companics,
which will operate as divisions of
the new corporation.



EST COAST SUBSIDIARY
hicago Telephone of
blifornia, Inc.

5 Pasadena Avenue
uth Pasadena, California
A. Phone: Clinton 5-7186
VX LA 1105

RNADIAN SUBSIDIARY
C. Meredith & Co., Ltd.

keetsville, Ontario
one: 310

A CTS control can be tailored to your
specific requirement. Consult CTS
SPECIALISTS on your current variable
resistor problems. Ask for 62 page
catalog.

EAST COAST OFFICE SOUTH AMERICA
130 N. Broadway Jose Luis Pontet
Camden 2, New Jersey Buenos Aires, Argentina

Phone: Woodlawn 6-1668 .Montevideo, Uruguay
TWX No. Camden NJ 380 Rio de Janeiro, Brazil
Phila. Phone: Market 7-3129 Sao Paulo, Brazil

SOUTHWESTERN U.S.A. OTHER EXPORT

John A. Green Company Sylvan Giasbury

137 Parkhouse 8 West 40th Street

Dallas 7, Texas New York 18, New York
Phone: Riverside 3266 Phone: Pennsylvania 6-8239

A DEPENDABLE SUPPLIER FOR 61 YEARS

Specialized Technical Skills—
1500 job-trained, class-trained
specialists . . . with a world-wide
reputation for delivering varia-

ble resistors exactly as specified.

Tremendous Production Facilities
—323,000 sq. ft. plant devoted

to variable resistors.

Your changing Requirements An-
ticipated—continuousresearch
develops new materials, designs
and methods to meet your new

requirements.

Economical Uniform Assembly—
on a precision mass production

basis.

Dependable Delivery—exception-

ally good delivery cycle.

Complete Line—variable resistors
for military, color and black and
white TV, radio, and other com-

mercial applications.

Variable resistors shown 2/3 actual size

WEST COAST MANUFACTURERS:

Many types of variable resistors now in production at
our South Pasadena plant. Your coil, transformer and
compression molding business also invited. Prompt
delivery. Modern versatile equipment. L. A. phone
Clinton 5-7186.

=
Founoen  ((0=)
\\}”

CHICAGO TELEPHONE SUPPLY
Corfroraliorn

\
L 1896
)

J

ELKHART, INDIANA

The Exclusive Specialists in Precision Mass Production of Variable Resistors




ACCEPTED SYMBOLS

Symbol for Barium . . . the element
whose oxide, in combination with
oxides of calcium and strontium, is
used as the emissive cathode coating
in all electron tubes.

Just as Ba is the accepted symbol for
Barium, 'so Tung-Sol represents the
highest quality production of electron
tubes to volume requirements. This
ability is a major reason why Tung-Sol -
is America’s largest independent elec-

tron tube manufacturer. i

Tung-Sol Electric Inc., Newark 4, N. J.
Manufocturers of Automotive ond Elec-
tronic Components,

Miniature Sealed Beam Signat Radio And
Lamps Headlamms Flashers TV Tubes
Y i ‘
Aluminized Spacial Purpose  Semicanductars
Picture Tubes Tubes o "

Want more information? Use post card on last page.
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WASHINGTON report

AN INCrEASING flow of forcign clectronic equipment and parts into the

U.S. is Dbeing watched by domestic clectronics manufacturers.
Flectronics imports have shown sharp pereentage increases over

the past few years—mostly from Iingland, West Germany, Netherlands

and Japan.

Chccking the exact volume of particular items is difficult, since gov-
crnment statistics arc incomplete and lacking in breakdowns for par-

ticular components.

® Einough is known to detect a sharp trend npward. For example,
the gronping Radio Apparatus and Parts shows the following for
the first 11 months of 1956 (compared with the fnll year of 1955):
United Kingdom $935,000 ($392,000); Netherlands $679,000 ($585.-
000); West Germany $2,802,000 (S1,632,000); Japan $2,094,000

($232,000).

® Totals from these four conntries show an increase, 11 months
of 1956 over 12 months.of 1955, of abont 130 percent from $2,841,-

000 to $6,510,000.

Imports from all countrics, in this customs
category, were $8,481,000 in 1956.

® Japan’s incrcasc has been ontstanding: Its exports to the U. S.
totaled only $34,000 in Jannary of last ycar; by October they

were $330,000.

Dollar volume of clectronics imports is relatively small, compared
with the size of the U.S. domestic production, hence the big percentage
mereascs haven't stirred anything resembling alarm. T'here have been
a few complaints, mainly about radios from Germany and Japan, but
nothing formal is vet in the works or cxpected.

Basic fact of the import situation is the comparison with U.S. exports
of radio apparatus and parts: in 1956, they came to an cstimated $330

million.

MISSILES picked for UK

First missiles likcly to go to Britain
nnder recent Wilson-Sandvs agree-
ment will be such air-defense mis-
siles as the Nike or "Talos, air-to-air
wmissiles like Ifalcon or Sidewinder.
IFor some time, Britain has been
getting some tactical missiles like
Honest John. She'll be  getting
morc of these, plus advanced types
like Redstone. Delivery of strategic
long-range missiles is way in the
future.

B-52 jet-bomber production is now
scheduled to continuc into 1959—
but a decision mav be made to hold
peak output at 17 a month, instcad
of the goal of 20. Purposc would
be to stretch out production an-
other year or more. This would

help bridge the time until a ballis-
tic missile will be ready for pro-
duction. Massive engincering prob-
lems are dimming hopes that a
nuclear-powered bomber may take
over the B-52 role Dbefore the
ICBNI is finally ready.

Post Office Department is after an
additional S1 million to cxpand
its development of clectronic mail-
handling cquipment. About half
a dozen contracts are already in
the works. National Burcau of
Standards is working closcly with
the Department on the program.
All told, some 67 government cn-
gincers arc working on idcas. Three
picces of cquipment arc being
tested.
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ACCURACY!

CLIFTON PRECISION SIZE 8 SYNCHROS

VISIT OUR HOSPITALITY SUITE

I.R.E. Convention, Morch 18-21}

Studio K, Borbizon-Plozo Hote!

106 Centrol Pork So., New York City
Noon 'til 10 p.m.



8 Watt Audio
Amplifiers _

>y
Featuring 4 Interchangeable
Input Panels

Designed for high quality
sound systens, Langevin Type
138 Series low noise, low dis-
tortion Amplifiers feature
self-contained power supply
and plug-in type connectors.
Taps on the output trans.
former for the entire 138
Series permit matching at
3.2, 6.4, 16, and 600 ohms.
Small and compact. the 138
Series Amplifiers measure
only 313" wide 5” high, and
13" long in a 16 gauge cold
rolled steel chassis.

MAXSON MAKES

Specifications

Harmonic Distortion: All Models

<2.0% 30-15 KC across 6.4 ohm

tap at 439 dbm

138-G (includes a preamplifier input

for microphones)

Source Impedance: 30, 150, 250,

600 ohms

Gain: 96 db 600 ohms Input — 600

ohms output at 1 KC

Output Noise: —63 dbm below full

output

Response: 1.5 db 30 to 15,000 cps

138-K (includes a preamplifier equal-

ized for G.E. or Pickering type pick-

ups)

Source Impedance: 6800 ohms

?ainc: 75.3 db bridging 600 ohms at
Ki

Output Noise: —52 dbm below full

output

138-L (includes a preamplifier input

for high impedance microphones or |

crystal pickup)

Source Impedance: 1 megohm

Gain: 77 db bridge 600 ohms at 1 VC

Output Noise: —63 dbm below full

output

Response: *=1.5 db 30 to 15,000 cps

138-M (includes an input panel de-

signed for bridging or cueing) |

Source Impedance: 150, 600, 5,000,

20,000 ohms |

Gain: 58 db 600 ohm input — 600

ohm output at 1 KC i

Output Noise: —76 dbm below full

output

Response: *1.0 db 30 to 15,000 cps

Complete specifications for
138 Series available upon re-
quest. Write: Audio Dept.2.

MAXSON |
INSTRUMENTS |

47-37 Austell Place
Long Island City 1, New York

Division of the W. L. Maxson Corporation

Want more information? Use post card on last page.
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ADMINISTRATOR Pinkerton and friends: A. aasc-Dubosc
of CSI and Harrv Skifter of AIL

New presbENT of cquallv new International Electronics Corp. is Harry
Pinkerton, gregarious lowa-born engincer-turned-manager.  He comes
to the job from Long Islind manufacturer Airborne Instruments Lab,
40-percenrzt owner of Intec.

Intec is a strange bird in the aviary of joint ventures. It was formed
with the stated intent of picking the brains of I'rench clectronics com-
plex CSIF (Compagnic General de Telegraphic Sans Iil). The I'rench
firm is also a 40-pcreent owncer of Intee.  Pinkerton, who speaks no
I'rench (“of course, I'll lcarn it™) was chosen to head Intee because
of his diverse background.

From a start in chemical engincering. he entered clectronices via
the techmnical literature route.  Ile formed a company in 1946, bid on
the government’s mammoth job of translating 220 tons of capturcd
German documents.  ¥rom cvaluating these papers, he learned a lot
of clectronics, finally went with AIL as an engincer “specializing in
administration.”

Pinkerton’s lifc is “fully occupied with the problems of job and
family.” Tlc lives in Oyster Bay on Long Island Sound, likes sailing—
“Comct for safcty, Star for speed.” TIlis sons (two of them, 7 and 11)
also keep him hopping.

Right now he's trving to sct up a Manhattan headquarters for Intec.
“Europeans arc lost on Long Island.” he says.  “Livervbody forgets to
change trains at Jamaica.”

Strictly PERSONAL

Decar Sir:
In the January 20 issuc (p 46)
vou noted that IMenry I
Argento has been named vice presi-
dent and  general  manager  of
Phileo’s Government and  Indus

trial division . . . (with) responsi-
bilitv for . . . Lansdale Tube Co.
and Sierra Flectronics.

William |. Peltz is presently viee
president and genceral manager of
the Lansdale Tube Co. e will
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continuc to be m charge of that
segment of Phileo’s business. Mr.
Argento’s  responsibility  doces  in-
clude Sierra.

\Winnianr Wien
Pitinco Corr.
Prrmanrirnia

Editor:

In regard to vour article . . . con-
cerning the Ships Inertial Naviga-
tion Svstem (Jan. 20, p 22), onc
significant fact was omitted.  In
vestigations and research were car-
ried out for the Navv by Clirles
Draper of MI'T’s Instrumentation
Laboratory,

As a former emplovee of the In-
strumentation Laboratory, T way
disappointed when T noticed that
the work done by thelr organiza-
tion had been overlooked in vour
article.

Naxey Remn
SANDERS ASSOCIATES
Nasnva, New Tlaresmre

Dear Sir:

Congratulations on vour crisp.,
mformative and smart .. . Business
Lidition. “I'his kind of concise. com-
plete and nontechnical  reporting

. will be a lifesaver to nontech-
nical management. of which T am
a member.

I quickly pasy on vour technical
cdition to our enginecring staff.
I shall hide the business edition in
v brictease,

DaNIEnL Aarox
JirRrROLD I1:CIRONICS
Priteapreemns

Gentlemen:

1 would hke to offer . . . a word
which is finding increasing use in
the rapidly growing ficld of auto-
mation. The word is cvbermation
or cvbernation).  This - word,
formed by a combination  of
CYBIERnctics and antoMATION,
refers to automatic process control
by svstems involving humans and
computing machines.

Ricnarny D, Groor
Rarxio-\Voorpringr. Corr.
Los Axcrirs
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TWO

IRGINIA

FIRSTS

both important to
your new plant!

America mined its first coal n
Virginia as carly as 1709, First
commerctal production was in
Chesterfield County in 1750,
Eighev-one vears larer, these pio-
neer mines created Virginia's firse
rarlroad . ..« horse-drawn,  thir-
teen-mile hine wieh cars holding
fifey-six bushels cach.

Today, Virginia's high-grade coal
means many things to vour plant.
Rolling down ar shore-haul savings
from the nearby mountains, coal
gives vou cheap fuel ... a versatile
raw material .. and a source of
abundant, low-cost clectric power.,

And today’s rail network gives vou
the full advantage of Virginia's
central location. You're close to
the great Northeastern markets.
You're at the transportation focus
cf the fast-growing South. You
enjov favorable rates ro the Mid-
West. And direct ship-rail connec-
tions put world markets and sources
of supply within cconomical reach.

For confidential site-finding helpin
this land of mild, high-production
climate—conservative  manpower
—friendly, thrifty government—
and pleasant living—write, wire
or telephone., ..

DIVISION OF PLANNING AND ECONOMIC DEVELOPMENT
Virginia Department of Conservation and Development
State Finance Bldg., Richmond, Va. ¢ Telephone 3-3449

Want more information? Use post card an last page. 11



NEW GRID-
CONTROLLED
KLYSTRON NOW
IN QUANTITY

PRODUCTION

AI 89 HIGH-POWER PULSE AMPLIFIER
i FOR AIR NAVIGATION SYSTEMS

GENERAL CHARACTERISTICS

In introducing the SAL-89. Sperry is offering the first production
Frequency Range 960 to 1215 mc

tub'c tcaturm'g g.rld-cqntrollcd puise .opcrutlon for ease of modulation. . s QI e 30 kw
This tube. with its unique technological advances, was designed . Grid Bias (Negative) 1% of Beam
o . . g ] . Voltage
specifically for air navigation and traffic control service. : Grid Drive (Positive) 2.2% of Beagm
g . . ° Voltage
With grid control. Sperry has greatly eased th d .

' g perry 4 : y ¢ problem of modulating : O G
high-power klystrons. For exampie, only 575-volt pulses are now . Frequency 1100 mc
required to modulate the tube where previously 10,000-volt pulses were - Grid Bias 170 v

, . , e . : Grid Drive 575 v
necessary. Specially shaped pulses are also casily applied to the tube. : R-flinput Peak Power 30w
: N ; : ~ 5 R-f Output Peak Power 25 kw

SAL-89 mcorpox'atcs s.paf:e-charge focusing, another Sperry . Duty Cycle 2 5%
development, which eliminates large, heavy magnetic . Beam Voltage 17 kv

structures and simplifies cooling. Integral resonant

cavities make external microwave circuits with their ELECTRONIC TUBE DIVISION
associated sliding contacts unnecessary.
SP [ HY[:’I’/MJ’&W/’[ COMAANY

For further information on this new tube, write our Great Neck. New York
Electronic Tube Division. DIVISION OF SPERRY RAND CORPORATION

CLEVELAND + NEW ORLEANS -+ BROOKLYN
LOS ANGELES * SAN FRANCISCO - SEATTLE
IN CANADA: SPERRY GYROSCOPE COMPANY
OF CANADA, LIMITED, MONTREAL, QUEBEC

12 Want more information? Use post card on last page. March '[OI 1957 — ELECTRONICS business edition
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MEASURING flush-mounted antenna impedance on a mock-up section of DC-8

electronics

business edition

MARCH 10, 1957

Jet AIRLINERS hoost sales

Airlines order 397 planes to fly faster, higher with bigger payloads

Sizable piece of $2.6-billion business is electronic

New equipment is designed for navigation, communications, control

AIRBORNE ELECTRONICS spending, outside of the mili-
tary, is getting a big boost as the nation's air carriers
preparc for the jet age. As of the first of the year,
397 plancs have been ordered by U.S.- Flag com-
mercial airlines from jct-airliner manufacturers.
Most clectronic equipment in jet airliners will
contain major design changes. Increased spced is

ELECTRONICS business edition — March 10, 1957

the rcason.  Somc plancs ordered are turbojets like
the Dougias DC-8. Bocing 707 and Convair 880.
Remainder will be the so-called propjets: Lockhced
Electra, Fairchild Friendship and the like.

Out of the morc than $2.6 billion being spent for
the aircraft, a sizable chunk goes for clectronics. One
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overwater version of the DC-8 will carry gear worth

$150,000.

Increased speeds, higher altitudes and greater size
of the new airliners require more clectronic gear than
carricd now. Nlost of the new cequipment will be
more complex than the old. 1t will also be more
expensive.

Cruising speeds near 600 mph  reqnire  flush-
mounted antennas designed to minimize drag. In
some cases the cost of these installations comes to
ten times that of cquivalent exterior antennas.

Some airline companics, especially those planning
overwater jet service, are interested in navigational
dcad-reckoning computers currently used in military
aircraft.

There are two types. The simpler one gives only
an indication of gronnd speed and drift angle. "I'he
more complex instrument supplies a constant rcading
of latitude and longitude and is tied 1mto the plane’s
automatic pilot.

Jets” high speed also creates the need for a depend-
able proximity waming device. By the time the
pilot identifics a tiny speck on his windshicld as an
oncoming plane, remedial action may be too late.

One svstem under  development  would  simply
notify the pilot that there 1s another plane i his
danger zoue. A more complex system would serve
as an anticollision deviee. Besides warning the pilot,
it would piupoint the hazard while an clectronic
computer devised thie best eseape path.

Another picee of equippage to be seen on new
jet airliners is the vaw damper.  ‘The plane’s motion
about a vertical axis has to be controlled if structural
strain or passenger discomfort from cxeessive vawing
arc to be prevented.

Iiach damper must be customn designed for the
particular model jet airliner on which it 1s used.
Iaclh must be tailored to that plane’s own peculiar
flight characteristics.

Woeather radar for jets is the same as for propeller-
driven aireraft.  But it will play a morce vital role.
Air turbulenee is a greater hazard at high air speeds.

Lockheed reports its Llectra will make nse of sev-
cral servo-controlled instruments all of which will
require clectronie amplifiers.

T'wo of the most significant new clectronic devices
in the Flectra are for propeller control and trimming
control of engine fucl supplics.

Propellers are provided with clectronic synchroniz-
ing and synchoplhasing devices that scquence pro-
peller blade angles so that shock waves produced by
the propellers do not reenforce cach other when they
hit the fuselage.

14

Illectra’s Allison turboprop engines arce constant
specd types. TFucl control is performed clectron-
ically. "T'hermocouples, used to maintain turbine in-
let temperatures, schedule fuel flow.  An amplifier
and a newly designed clectronie control circuit are
required by cach cengine.

Under development by several irms are master
flight-dircctor systems to replace conventional instru-
ments and reduce instrament-panel congestion. The
flight-dircctor will give computed information to the
pilot. Probable cost is double that of conventional
instraments.

AIR plan coming

Tms aroxti, White Iouse aid Edward P, Curtis
will disclosc preliminary results of his vear-long study
of aviation facilitics. Curtis, an Fastman-Kodak v-p
on lcave as special assistant to the President for
aviation facilitics planning, is principal speaker at
the 1R1s March 19 luncheon in New York's Bel-
mont-Plaza hotel.

Curtis” tenman systems team is figuring ont all
of the nation’s long-range requirements—airways,
navigational aids, communications and airperts.
Study details are being kept under wraps until the
White House sces them. “T'he report probably will
reconmmend:

® Incrcased radar coverage and full use of com-
puter techniques in traffic control.

o Rapid simplified data links to replace or aug-
ment voice communications between pilot and con-
troller and among controllers.

® Integrated traffic control systems in congested
arcas scrved by several airports.

® Incrcased rescarch and  development  aiming
toward “a much more sophisticated approach” to the
trafhc problem.

The Curtis Committec’s study grew out of a re-
port in May, 1955, by Wallstreeter Wm. Baiclay
Harding to the Budget Bnrcau.  The committee
aims to cvolve a 20-vear plan for all civilian and
military aviation facilitics. .\s Curtis says, “progress
is being threatened . . . by our own failure to pro-
vide adequate facilitics™ in the way of airport space
and traffic control systems.

Commenting on air safety, Brigadier General Mil-
ton Arnold, v-p of the Air ‘I'ransport Association,
sces no adequate solution to the problem before
1965.  Avionics, Arnold says, “is like a thorough-
bred with too many owners,” all of whom—military,
comnercial and private civilian—must agree before
an answer can be found.
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AGGELERATOR sales climb

Irradiation secure in plastics, promising in foods and chemicals

One firm moves to larger plant as sales treble in five years

Research accelerators get bigger and bigger

ErrcrroNic particle accelerators, alrcady widcly used
in rescarch, appear to be near broader industrial usc
as a radiation source. The next few vears should
tell the story.

Accclerators have already achieved a small but
sccure place in plastics. X-ray type accclerators are
well-established in medicine and industrial radiogra-
phy. Laboratory rcports show promise in food
and drug sterilization and petroleum and ehemical
processing.

The sales record of Iligh Voltage Fnginecring is
an indication of market potential.  Boosted pri-

martly by research, this company’s sales were $1,113,
336 in 1952, $2,007,101 in 1955 and an cstimated
$3 million in 1956. It is moving into a new plant
with facilitics for testing 16 machines simultaneously.

High Voltage cstimates 150 to 200 Van de Graaff
accelerators, its principal product, arc in use. Gl
has sold over 100 of its resonance-transformer x-ray
units alone. These two firms arc major producers.
Varian Associates and Applied Radiation specialize
in lincar accclerators.

Quoted prices range from $35,200 to $1 million
for Van de¢ Graaffs, $50,000 to $118,000 for resonant

ULTRASONIGS cleans and solders

3 eis

14

B
< L

e~
~

'w
e

D -~
7

2 . "-
<t

——
T
ST ~

IMMISRSING transistors in ultrasonically agitated
cleaning bath at ‘T'exas Instruments removes for-
cign matter.  Iiquipment is Acoustica Associatcs
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generator with magnctostrictive nickel transducer.
NMan is using Mullard soldering iron. Sound waves
carricd to molten solder cut out need for flux
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transformers and $100,000 to $500,000 for lincar
accelerators.  Energy level ranges from 1 to 50 mil-
lion clectron volts.

Large rescarch accclerators such as cvclotrons pro-
duce billions of clectron volts of radiation by whirl-
ing nuclcar particles within a ficld. The AEC is
constructing 6-bev and 3-bev synchrotons for $6.5
and $5.6 million.

GE so far has sold 10 resonant transformers—to
itsclf and Sequoia—for cross-linking polycthylene
plastic by irradiation. The technique is expected to
do for polyethylene what vulcanizing did for rubber.

IFood rescarchers are proving that food is casily
preserved by irradiation sterilization.  But some irra-
diated foods have been kept off the market by a
flavor problem. Straws in the wind, however, are

Army plans to build a pilot plant in 1958, a Nlichi-
gan Statce College report that grains can be deinfested
and sterilized for storage at 1.5 cents a ton for clec-
tricity, and purchasc of a half-interest in Applicd
Radiation by a major food proccessor.

Rescarch is underway in chemical ficlds.  Radia-
tion is able to start chains of chemical reaction.
Radiation Applications, one of several firms renting
rescarch facilities, estimates $50 million has been
invested in radiation chemistry.

Drug and surgical supply firms arc turning to irra
diation as a way to sterilize their products after
packaging.  Johnson & Johnson is reported to be
making hcavy investments.  Tospitals have success-
fully uscd irradiation to preserve artery banks.

Petroleum firms hope irradiation will be more
ctheient than heat for cracking gasoline molccules.

PRODUCTION and SALES statistics

MILITARY ELECTRONIC EXPENDITURES,FISCAL 1956
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28%
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TOTAL ELECTRONICS EXPENDITURES: $2,733 MILLION

The electronics industry share of
Department of Defense  procure-
ment expenditures in the fiscal vear
ending Jnne 30, 1956 amounts to
$2.7 Dbillion, RETMA rcports.
Amounts spent in individual cate-
gorics range downward from clec-
tronics used in aircraft with $925.0
million to clectronics for ships with
$80.0 million.

Percentagewise aireraft clectron-
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ics accounted for 34 percent of the
fiscal 1956 total. communications
28 percent, guided missles 23 per-
cent, rescarch and development 10
pereent and ships 3 percent.

This breakdown of DOD ex-
penditures is based on a formula
worked np by RETMA’s market-
ing data department. It is estimated
that the figures are accurate within
onc pereent.
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Tclevision set shipments to dealers
during the first 11 months of 1956
total 6,051,266 and compare with
0,621,786 reccivers shipped during
the same period in 1955. The 617,-
516 tv reecivers shipped to dealers
during November were below both
the 843,508 rcccivers shipped in
October and the 634,742 reccivers
shipped in the month of November
a year ago.



COMPUTER schools

hoost sales

Selling computers is a lot like
selling sewing machines,

It pays to teach the
prospect how to use one

Classroom selling can
move other electronic items

Toe tnree R’s have a new meaning in the clec-
tronics mdustry: Reading, 'Riting and Revenue.

Companies sponsoring schools for computer cus-
tomers arc lcarning an important lesson. It pavs to
conduct classcs. Schools boost sales.

Comparatively spcaking, the idea is an infant
in a giant industry. It mayv spread and giow fast.

Says Fdward L. Gilfix, customer traiing super-
visor of DA'T'Amatic, a Newton, Mass. compnter
manufacturer: “Our classrooms play a key role in
all sales.”

The firm makes a $1.75-million automatic data
processing machine, and a customer school is al-
most mandatory. But smaller manufacturers can
put the school plan to usc profitably. It works this
wav:

Three courses are offered. They last two days,
two weeks and six weeks.

The two-dav coursc is a general familiarization
conrse for top exceutives. The two-weck program is
for ranking systems-and-mcthods personnel of a
company. ‘They are seut to learn about the ma-
chine and weigh its potential valuc to their com-
pany. The six-week course is for persons who will
actually run the machine.

“Because our product is complicated,” says Gil-
fix, “we use the first two days to show our students
the forest. ‘The rest of the time we show them the
trces. And, in the last lecture, we tie the trees
togcther to show how the forest is composed.”

Students attend the school only by invitation.
Hotcl arrangements are made for them. They are
picked up and rcturned daily.

This is a unique school. No studeat takes notes.
All he does is listen.

But he gets a complete set of all lectures. This he
kecps. Later, at his company, he may usc the bound
volumc of lecture notes for reference.
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Tl PROGRESS REPORT ON PRECISION
DEPOSITED : CARBO)N_ RESISTORS . .. '

, _' :"' "_‘ ) ’

Tl MIL-Line Precision Resistors

HOLD TOLERANCE...EVEN WHEN DRIPPING WET!

No. 2816 to 2820 at the

Soaking wet, dried out, or ‘shook up’ — TI MIL-
Line deposited carbon resistors still far exceed
MIL-R 10509B. .. emerge from one acceptance
test after another — by major electronics manu-
facturers — with performance records that have
not been equalled. It’s the seal that makes the
difference . ..an exclusive Texas Instruments
process that snugly wraps these precision resistors
in tough jackets of a special coating with high
dialectric strength.

For ease in design, production, and maintenance

Visit our booths

1957 L.R.E. Show,
New York

For complete data, write for
Bulletin DL-C 539.

... for improving the reliability and saleability of
your products, the moisture resistance of TI
deposited carbon MIL-Line resistors is just one
field-proven factor. You also get a choice of 1,
2, or 5% tolerances. .. high stability over wide
temperature ranges and under full load...low
negative temperature coefficients . . . negligible
voltage coefficient and noise levels . . . long shelf-
life... wide selection of sizes and resistance
values .. . reasonable prices...and, if desired,
reel-type packaging for automation.

Here is a typical Tl reel pack designed to speed production.
Tl precision deposited carbon resistors are mass produced and
packaged in five sizes from 1/, watt to 2 watts with resist-
ance valves from 25 ohms to 30 megohms.

TEXAsS INSTRUMENTS

I NCORPORATIETD

6000 LEMMON AVENUE DALLAS 9. TEXAS




BACK DOOR to front office

Management consulting services now widely used

Growth industries have particular need

Most electronics problems involve specialized marketing

EFreciiox of management consultant John L. Burns
to succeed Irank L. Folsom as president of RCA
spotlights the current eminence of the management
consulting profession.  Burns 1s a partner in Booz.
Allen & TTamilton, a top-drawer consulting firm that
has worked with RCA for a number of vears.

In 1955 Nark W. Cresap became heir apparent
to the presidency of Westinghouse when he was
promoted from vice president to exceutive viee presi-
dent. Before joining Westinghouse he had worked
for the company as a management consultant in the
firm of Cresap, McCormick and Paget.

There are about 3,000 management consulting
firms in the U.S. grossing about $500 million a ycar

Foolproof flame DETECTOR?

PIHHOTOELECTRIC cquipment and mmltichanncl
recording  oscillograph are used by the National
Burcau of Standards in the hunt for a foolproof
device to deteet flame in aireraft.  acts discovered
about flames will lead to design specifications
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in fees.  Over 70 percent of Amecrican businesscs
makce use of their services.

“The small company which is growing into a
medium-sized company or the medimmn-sized com-
pany which is growing into a large company is most
likelv to need outside counscel,” states the Associa-
tion of Consultting Management kngincers.

Most immediate consulting need of clectronics
finus is help in solving marketing problems, con-
sultants say. Many firms aim to achieve a 50/50
balance of military and commercial business for
greater business stability and larger profits.

A combination of a technical sense and a com-
mereial sense 1s needed in making the shift to pro-
duction for civilian usc. savs Warren B. Riley of the
consulting firm of Will E. T1ill.

Answers must be found to such questions as:
What is the market potential? Who are the poten-
tial cnstomers?  What are their reguirements?

Fvaluating the cffectivencess of marketing manage-
ment i clectronics companics 1s becoming an in-
creasingly important problem for consultants, savs
Alexander Tlollenbeek.  Tle heads a consulting firm
specializing in component manufacturers.

Small firms may be in greatest need of part-time
management aid but often do without because they
cannot afford the fees: $85-5100 a day for junior con-
sultants and $300 and up for scmiors.

Onc consulting finm reports considerable success
in meceting this problem by charging less than its
usual fee on a first assignment from a small com-
pany. The original job often lcads to other jobs on
which full fec can be charged.

Best use of management consunitants by the clec-
tronics industry poses special problems because of
the technical nature of its products and the pre-
ponderance of technical personnel. The W, E. Hill
organization claims consultants need not be engi-
ncers, but must have technical understanding.

The American Management Association has re-
cently published a directory of 427 consulting or-
ganizations drawn from its list of ANMA members.
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DISIH-SIIAPED ANTENNAS like these have been used by IT&T in tests of bevond-the-horizon uhf

telephone transmission prior to commercial use of the new technique this year

SCATTER invades telephony

Tropospheric scatter makes its commercial debut this year

Companies to open links in Western Hemisphere and Europe

Military 'spending for scatter continues high

Beyonp-the-horizon  microwave radio  transmission
will achieve a real commercial breakthrough in 1957.
‘I'topospheric scatter will come into its own for com-
mercial telephone use in the Western Hemisphere
and in Europe.

International Tclephone and ‘Telegraph will have
at least two beyond-the-horizon telephone and tele-
printer links in operation during the ycar.

The company has successfully completed  tests
between Pucrto Rico and the Dominican Republic,
a distance of 238 miles, and between the Mediter-
rancan islands of Minorca and Sardinia, a distance
of 240 miles. Operational cquipment is being in-
stalled.

Federal ‘I'clecommunications Laboratories, an I'T&
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T subsidiary, developed and produced cquipment
for both links.

American ‘I'clephone & Telegraph and I'T&T
will jointly open a 185-mile beyond-the-horizon link
between Key West, Ila. and Ilavana, Cuba in the
sccond half of 1957. Four antennas that mcasure
60 feet across and are shaped like outdoor movic
screens will be used.

I'1'&'1' is conducting other tests of bevond-the-
horizon microwave transmission to determine if it
is feasible between Buenos Aires, Argentina and
Montevideo, Uruguay and also between Port-au-
Prince, 1laiti and Ciudad Trujillo, Dominican Re-
public. 'The distances are 110 and 170 miles respec-
tively.

These tests will probably be completed sometime
in 1957 with commercial operation not far off. Sev-
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cral other tests are planned at undisclosed locations
outside the U.S.

Federal Telephone & Radio, another 1T&T sub-
sidiary, expeets to manufacture close to $10-million
worth of beyond-the-horizon equipment in 1957,
The company believes the commercial prospects for
this type of transmission are very large.

Commcrcial use of bevond-the-horizon uhf tele-
phone transmission within the continental limits of
the U.S. is in doubt becausce of the problem of inter-
ference with hinc-of-sight radio, including regular tv
broadcasting.

[lowever, its usc as a substitute for submarine
cable will spread to many parts of the world where
communication across water is nccessarv.  Tropo-
spheric scatter will also find new commercial appli-
cation over rugged terrain where it has been
uncconomical to build and maintain land lines or
linc-of-sight microwave relay towers.

The airlines and  the petrolcum  industry  arc
among the potential customers  for troposphcric
scatter systems.

For the last five years, the military has had almost
exclusive call on the new tropospheric scatter tech-
nique.

An carly beyond-the-horizon  svstem  was  Pole
Vault in Newfoundland.  The DISW line also uses
this tvpe of communications svstem.

Military spending for bevond-the-horizon  trans-
mission cquipment is likely to continue at a high
level for some years to come, although at not as

Technical DIGEST

Use of peltier effect to cool transistors is under inves-
tigation by lrving Cadoff at New York University.
Corrent is sent through thermocouples surrounding
or mounted inside the transistor envelop to produce
cooling. Success would mean climination of blower
systems for transistor cquipment in liigh-temperature
environment of missiles and aircraft.

Antenna hooked to Ampex video recorder caught
cvery local broadcast station on air, plus a few short-
wave stations up to 4-mce limit of recorder. With
tuncr for plavback, desired station can be sorted out
and heard later. Possible applications include FCC
monitoring, checking of commercials, censorship,
guided-missile and radar countermeasures.

Transistors reduce battery cost in clectric-fence units.
A German design uses two transistors in push-pull

ELECTRONICS business edition — March 10, 1957

high a ratc as in the past two vears. Onc new arca
of military interest is in mobile beyond-the-horizon
cquipment that can be used as a substitute for land
lines.  Such a svstem would be casier and less
hazardous to sct up and maintain under combat
conditions.

TROPO holsters defense

Troposriieric scatter is onc of the kevs to the de-
fense of the North Amcrican continent, furnishing
communications between some 6,000 miles of radar
stations from Alaska to Canada.

Iirst air defense waming use of bevond-the-horizon
transnuission was planned in 1952, Tests in New-
foundland from 1953 to 1954 over distances of 170
and 290 miles proved the rcliability of uhf trans-
mission far bevond linc-of-sight paths.

“White Alice” in Alaska is the largest bevond-
the-horizon system ever built. It consists of 33
transmitting and recciving sites, covers 3,100 route
miles and cost more than $100 million. Prime con-
tractor was the Western Electric, as in the case of
the DEW Lince which stretches about 3,000 miles
from Alaska to Baffin Island.

A new contract has been awarded to Western
Iilectric to cxtend the DIENW Line detection and
communication systems west from Alaska out along
the Alcutian Islands. DIEMW Line communications
also tie in with the Mid-Canada and Pince ‘T'ree radar
lines further south and with coastal and affshore
radar sitcs.

to charge two capacitors through a high-voltage trans-
former.  When bull nnzzles fence wire he  gets
5,000-v pulse through his nosc.

Rural-carrier telephone repeaters using transistors are
scaled in metal case atop poles at Yuima, Arizona.
Temperature rises only 10 F even under blistering
140 1I°. Sceret lics in so-called chimncey design that
allows continuous air circulation. Without encircling
chimney, internal temperature riscs 40 19,

Square-wave clectromagnetic flowmeter for use dur-
ing heart surgerv measures flow of blood i artery
or vein withont tapping it.

Sparrow air-to-air missiles have three different types
of guidance. Sparrow I is completely passive becam
rider. Sparrow II is completely active, with its own
homing radar.  Sparrow 1II is scmiactive, being
launched under guidance of mother aircraft and
nsing own homing unit to make the kill.
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RAILS look to electronic future

Spend millions on freight classification and traffic control

More television used at yard entrances and terminals

Data processing systems look promising

Conrputers, radar and clectronic signaling are help-
ing put the nation’s rail carriers on the road to
greater operating cfhiciency and profits.

Railroad expenditures for signaling equipment rose
from $37.8 million in 1954 to $45.6 in 1955. How
much was clectronic is anybody’s guess. But the
clectronics share is growing.

At lcast a dozen firms are supplving specialized
clectronic cquipment to the railroads.

Millions of dollars arc being spent on vard mod-
crnization, including clectronic gear for classification
of freight cars.  Mlillions more arc spent on clee-
tronic centralized traffic control.

Tclevision is finding incrcased usc at vard entrances
to rcad car numbers for a clerk who may be miles
away, as well as in speeding information on spacce
rescrvations.

® Ncw York Central’'s main line from New York

to Chicago will be under centralized traffic control
by 1963.

¢ In Buffalo, an clectronically controlled freight
vard on the Central moves cars in 7 instead of 25
hours. Cost: about $10.6 million. The yard can
receive and switch 3,000 cars a day.

® The Pennsylvania will complcte its $34 million
Conway classification yard ncar Pittsburgh, probably
by the summer. The 43 mile vard will use com-
puters in its 9,000 car-a-day classification svstem.

® New York Central plans two freight vards to
cost $21 million total, at Flkhart, Ind. and Youngs
town, O. They will be completed late this vear or
carly in 1958, Weather-proof tv cameras and tape
recorders will be used in addition to radar and
computcers.

® Flcctronic car reporting—using a  vard-to-vard
automatic teletypewriter system and IBM com-
puters—can flash the location of anv of 120,000
freight cars on the New York Central.

® General Railway Signal Co. offers a vard classi-
fication svstem said to give automatic control of
freight-car speed and routing through radar and clec-
tronic computers.

® Union Switch & Signal offers an clectronic car
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classification system which makes use of high-speed
analog computcrs.

® Recves Instrument and the Union Pacific Rail-
road have devised an clectronic control system for
the railroad’s North Platte, Neb. freight vard. A
pilot system has been in use for morc than two
vears, is being extended to entire yard.

o Elcctronic centralized traffic control used by the
New York Central cuts need for four tracks to two
over the 163 miles between Buffalo and Cleveland.
Cost: about $6.2 million.

® Infrarcd dctectors to spot overhcated journal
bearings arc being used on the Rock Island.

@ Louisville and Nashville has undcrtaken an $8.5-
million freight vard at Bovles, Ala. that will have a
105-foot clectronic track scale, closed-circuit tv and
a paging and talk-back system.

Elcctronic equipment may provide the railroads
with a way out of the dilemma of high fixed costs
and shrinking revenue.  New control systems can
reducc trackage while improving scrvice.

TV, FAX sell tickets

FLectrONICS is the railroads’ ticket to merchandis-
ing passcnger transportation. Last month a mam-
moth ticket sales and scrvice burcau opened in New
York’s Pennsylvania Station. It uscs:

® Closcd-circuit tv installation using 105 cameras,
101 reccivers, 60 miles of coaxial cable, provided by
Dage Television division of Thompson Products.

® I'hrec facsimile scrvices provided by Western
Union—Ticketfax for transmitting a ticket facsimile
to a counter in another city; an Intrafax link with
the road's central office in Philadelphia to which
blocks of unsold space can be flashed at train depar-
turc time; and an Intrafax network by which firms
in New York can send requests and receive tickets.

® An clectronic longhand system provided by Tel-
Autograph Corp. which permits 72 telephone reser-
vation clerks to transmit written requests on reser-
vation forms to the ticket center.

March 10, 1957 — ELECTRONICS business edition



GOLD-BONDED
COMPUTER
DICDES

JAN Types
High Temperature Types
High Conductance Types
High Resistance Types

All CrLeviTE gold-bonded subminiature glass
diodes feature high forward conductance . .,
high inverse resistance . . . fast pulse recovery
... and fast forward switching time.

CreviTE gold-bonded diodes are now used by
the nation’s leading computer manufacturers,
If you have similar requirements, our
engincers will be glad to discuss them,
Contact us for complete information and

data sheets.

See us at the LR.E. Show,Booths 2616-2626

Clevite diodes
are used for the
Remington Rond
UNIVAC computer.

CHARACTERISTICS
Forward Inverse Continuous
Current Current at inverse
TYPE at +1v Specified V Operating DESCRIPTION
(ma. Min.) (za. Max.) Voltage
CTP-301 40 25 @-50V 50 Inverse recovery
time meas. 1.0 u seC
CTP-307 300 20 @-30vV 40 Inverse recovery
time meas. 1.0 u seC
CTP-309 300 20 @-6V 20 Forward recovery
time 0.1 u sec
CTpP-318 50 500K between 60 Inverse recovery
-10V &-50V time 0.3 u sec
Forward 0.1 u sec
CTP-319 150 500K between 90 Inverse recovery
~20V &-90vV time 0.3 x4 sec
CTP-320 5 50 @-50V 80 Inverse recovery
time 0.3 u sec
CTP-328 75 500K between 60 Inverse recovery
~10V &-60V time 0.3 u sec
IN34A 8.5 30 @-10v 60 General Purpose
500 @~50V
IN279 100 200 @-20V 30 General Purpose
IN116 5 100 @-50V 60 General Purpese
SUN. S
Available JAN Types — 1N127, 1N128, 1N198, 1N277, 1N28)

CLEVITE

Other Clevite Divisions TRANSISTOR PRODUCTS

241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330
\'*bJT@\
(’\‘

Brush Cleveland Graphite  Clevite Harris Clevite A Division of Clevite Corporation
Electronics Co. Bronze Co. Products Inc.  Clevite Ltd. Research Center ! po
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CTC coil forms with Perma-Torq* Tensioning Device are designated PLST, PLS-6, PLS-5, PLS-7, PLS-8 and are
factory assembled to mounting studs. The units are completely interchangeable with CTC’s LST, LS-5, LS-6, LLS-7

and LS-8.

Reliability is their family resemblance

Here’s a reliable family of coil forms
ready to meet your specifications.
These Perma-Torq Tensioning Devices
on CTC coil forms allow locking of tun-
ing cores while still tunable — and you
caxl1l depend upon them to do their job
well,

This built-in dependability is a result
of CTC’s unique design plus quality
control — that meets or betters gov-
ernment specifications.

Perma-Torq is a compression spring
of heat treated beryllium copper, that
has a very high resistance to fatigue and
keeps coils tuned as set — even under
extreme vibration and shock. The de-
vice also allows for immediate readjust-
ment — without removal or loosening
of any mounting nut or locking spring.

Quality control and features like the
above are just two of the reasons why
CTC can offer you guaranteed standard
or custom electronic components —
whose performance you can rely upon.

CTC researchers and practical ex-
perts are always available to help you
solve your component problems. For

24 Want more information? Use post card on last page,

all specifications and prices, write
Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38, Mass.
West Coast stocks maintained by E. V.
Roberts and Associates, Inc., 5068

West Washington Blvd., Los Angeles

16, and 61 Renato Court, Redwood
City, California.

CTC minigture shielded coil forms are rugsed and
perfect for "tiihst_ spots.”” The LS-9 is /44" diam-
eter %" high. 10 is 34" diametez x '34" high.
The LS-11 is %¢” x 17/22. The LS-14 is double
ended and is %" OD, 1 and %" overall in length.
All are highly shock resistant with mechanically
enclosed protected coil windings. The units are
ideal for use with IF strips or as RF coils, oscilla-
tor coils, etc. Available as coil form assemblies or
wound to your specifications.

*Patent pending.

CAMBRIDGE THERMIONIC CORPORATION ;

makers of guaranteed electronic components
custom or standard

vy
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SPECIAL
MARKET
REPORT

HEN Census Burcau bought a Univac in
1950 they suspected they were opening up

a new industry but weren’t sure. In three years they
were positive.  Acceptance by the busincss world
of digital data-processing proved that enormous pres-
sure had been building up for yecars for a new way
to handle statistical information.

In 1953, overall salcs of stored-program general-
purpose digital computers grossed a slim $10 million.
In 1956, according to RETMA, sales rcached S100
million. There werc half a hundred producers.

Prospective users could take their pick of a wide
range of shapes, sizes and capabilitics.

_ N
LORELEI VOICES lure computer cxperts to greencr
pastures as manufacturers bid for brainpower
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DIGITAL

COMPUTERS

Youthful industry catapults skyward
Sales for 1957 will approach $200 million

Surface is barely scratched

This year, the industry expects to rack up sales
of $200 million. Production capacity will increase
30 percent. Manufacturers will continue to be on
the lookout for men in all catcgories: design, engi-
neering, production, progranining and sales. In the
words of a man from Burroughs, the computer busi-
ness is ““in a tremendous state of flux.”

PRODUCTS M anafacturers generally  class  their
general-purpose cquipment as data-processing or sci-
entific computers. Thesc are also classified as small,
medium or large-scale.

Data-processing computers usually use some sort
of internal code that can match an alphanumeric
(alphabetical-numeric) input, and have versatile
input-output auxiliaries. Scientific computers use a
binary code, attain higher computing spceds, have
limited and uncomplicated input-output facilitics.

I'he size distinctions are not universal.  Usually
they're based on selling price.  General-purpose com-
puters range from $10,000 to $5 million. ‘Thosc in
the 5-figure range are considered small; medium-sized
ones cost upwards of $100,000 and any system costing
$1-million or more is considered large-scale.

In addition to the market for these genceral-purpose
stored-program machines, there is a market for the
so-called special-purpose computer. These machines
arc permanently programmed to do a specific job,
such as keeping track of airline passengers’ space
rescrvations, department-store inventory, tolls on
superhighways or railroad iron-ore shipments. Prices
vary depending upon the complexity of the job and
the amount of information to be stored.
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PRODUCTION—So far, computermakers have turned
out about 700 small digital computers, 600 medium-
sized ones, and 200 largescale systems. Of the
general-purpose systems being marketed, almost half
arc giant systcms, some costing in excess of $3 million.

Concentration on large-scale systems is due to
several factors:

® Big business is getting bigger, and its data-
processing problems more intense

® Thc most pressing problems are big ones that
can’t be solved in rcasonable time by a reasonable
number of people by anything but a big computer

® There’s more return per dollar from large-scale
systems, and will be until computers become easier
to build and sell.

MARKET —In this hotly competitive industry, manu-
facturers hesitate to discuss market potential.  Few
want to disclose their hard-won market evaluations.
Available estimates vary widely. J. B. Rea, maker
of Rcadix, figures the total potential market for
medinm-sized computers at over $5 billion; more
conscrvative guessers figurc it for $2.5 billion.
Datamatic president Walter Finke appraiscs the
total current market for large-scale systems at about
$2 Dbillion, thinks half of that will be contracted for
in the next three years, A manufacturer with a
somewhat more hardbitten view of this field sces the
market as $1.5-billion, of which a billion dollars’
worth will have been installed by 1965. Total indus-
try production capacity for million-dollar systems is
150 a year, expandable to perhaps 250 by 1960.
Almost 50,000 U.S. businesscs are prospective cus-

tomers for systems in the 5-figure range, not to
mcention government prospects and research insti-
tutions. ‘T'o these must be added companies in the
higher brackets who would rather buy several smaller
systems than one big one. Together these groups
represent a possible $3-5 billion market.

PATTERNS —On thc basis of their gross assets, 90
percent of U.S. profitmaking concerns possibly can-
not afford a computer costing even $10,000. Of
the 56,000 companies left, 87 pereent can afford a
small computer, about 11 percent could buy a mid
dle-sized one and about 2 pereent can plunk down
$1 million or more for a giant system.

Two factors blur thesc market distinctions. First,
something over four-ffths of the cxisting computer
installations are rented, and rentals make larger svs
tems available to smaller companies. Second, a
growing cconomy moves the pattern upward, al-
though an cconomic downturn would not neces-
sarily slide the pattern down.

FINANCE-Biggest potential market for computers
of all kinds is the money business, which boasts
17,000 banks, insurance companies and other finan-
cial institutions that can afford some kind of office
automation. Of these, about 320 have enough money
to buy big—a third of all the U.S. companics that
can. Furthermore, most of these companies need
some kind of fast, efficient data-handling machinery,
and need it badly.

So far, about one-sixth of all computers have gone
to work in the world of finance. Banks arc not buy-
ing too heavily as yet, partly because most computing
systems are not readily adaptable to their bookkeep

POTENTIAL MARKET FOR COMPUTERS (millions of dollars)

Market Small Computers Medium Computers Large Computers
Finance 247.3 | —— 979.8 | 540.6 |
Manufacturing  189.0 |SuEES 530.6 | . 365.5 |
Utilities 27918 136.6 | D 275.4 |
Real Estate 75.6 | I 267.7 | 164.9 | S
Services 186.4 (NN 169.0 | N 102.0 (G

Trade 109.8 | . 125.9 | . 57.8 |

Mining 16.6 |1 52.8 | 30.6 |@

Agriculture 5.800 241 1.7 |l
(oqsfrudion 193 (@ 231 |8 0

Others 0.5)) 0.3l 0
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POTENTIAL MARKET FOR COMPUTERS

(Units)

Small Medium Large Total
MARKET Computers  Computers  Computers Units
Finance 13,740 2,840 318 16,898
Manufacturing 10,500 1538 215 12,253
Utilities 1,550 396 162 2,108
Real Estate 4,200 776 97 5,073
Services 10,360 490 60 10,910
Trade 6,100 365 34 6,499
Mining 920 153 18 1,091
Agriculture 3N 7 1 329
Censtruction 1,072 67 0 1,139
Others 29 ’ 0 30
Total 48.792 6,633 905 56,330

ing problems without a wholesale overhaul of check-
printing and check-writing procedures. Insurance
companies are buying heavily, howcver.

MANUFACTURING—Onefourth of all computers
have been put to work in the manufacturing mdus-
trics which, coincidentally, also make up about a
fourth of the prospective market. Food, chemical,
petroleum and primary metals industries are the best
bets, for they have the highest incidence of strong
corporations with big payrolls, big rescarch problems,
big accounting jobs.

SERVICES —Secrvice organizations include over 12,000
business services, a big portion of whose assets are
in processing cquipment. Service classification also
includes several thousand schools and colleges which
may buy various types of computers. The market
represented by this arca of activity is out f propor-
tion to the gross wealth which it possesses. As many
as 10,000 computers may ultimatclv be installed in
scrvice organizations, of which 50 or more may be
large-scale machines.

GOVERNMENT—The Federal government s
pushed the development of digital computers, con-
tinues to subsidize some research and buy production.
About a third of all digital computers are in Federal
or state government hands, the majority working on
defense projects. Which way this market will go
is anybody’s guess. Industry safe-siders think it
can only case off, hope for firmer industrial and
commercial markets before then.

COSTS-Major costs in the industry are distributed
in an unusual pattern:
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® Rescarch, development and enginecring may eat
up the profits from the first ten or more large-scale
systems, proportionately more of the smaller systems.
Some companies are pouring 1960’s profits into
today’s improvements.

® Production and parts: most manufacturers have
cut production expensc to 45 percent of factory-door
value. Cheaper components would reducc the re-
maining 55 percent, but low-cost components and
high product reliability scem mutually exclusive.

® Salcs cxpenscs arc a tremendous factor in the
sclling price. The cost of the sales cffort has been
known to excced a quarter of a million dollars for
a single large-scale computer.

Datamatic estimates its dircct sales expense at
10 to 13 percent of sclling pricc. Another sales
manager cstimates 15 percent, a third 8 percent.
These costs will remain high so long as buyers are
not familiar with computers and what they can do.

TREND —In design, computers arc going threc ways
at once. Big computers tend to become larger and
more gencralized. 'The distinction between scientific
and commcrcial computers is blurring, may even-
tually disappcar.  1960’s large-scale system probably
will:

® Usc binary codc for ultrahigh speed

® Possess many flexible input-output and com-
municating auxiliarics

® Be programmed by automatic coding
® Usc solid-state circuits

® Actually be scveral computers in onc

Medium-sized computers arc meanwhile evolving
into information-retricval devices. Such computers
arc adept at file-maintenance, inventory control and
similar problems.

Small computers are becoming more highly spe-
cialized. Manufacturcrs are finding it easier to sell
a specific application than a gencral-purposc com-
puter in this class.

1965 —Within the next eight years, barring econ
omic catastrophe, computermakers should be able
to approach a 75 to 80-percent saturation of the
current market. From then on, only a reduction
in equipment cost can increase the market potential
appreciably.  After the market stabilizes, the major
cmphasis will be on replacing obsolescent systems.
This should mean $400-500 million annually.

The obsolescence factor is high in the computer
business and should remain high as computer tech-
nology advances, as pressure continues to rise for
rapid, accurate solution of man’s scientific, cconomic
and sociological problems.
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Why use a $1425 crate
where a $239 skid will do? Ship United!

By taking full advantage of United Air Freight
economies, you save on shipping charges.

For example: Skid and a erate for this 300-1b.
electric motor would cost $14.25. Shipped by
expedited surface carrier from New York to
San Francisco, total cost is $83.49. Shipping
time: 4 to 6 days.

By United Air Freight, the same motor re-
quires skid only ($2.50). Total cost of ship-
ment is $82.30. Shipping time: 24 to 36 hours.

And consider these advantages—DC-7 Main-
liner flights and 30,000-1b.-capacity DC-6A
Cargoliners coast to coast, Reserved Air Freight
(guarantees the space vou need on the flight
vou want), single simplified airbill, other
United “firsts.”

Examples of United’s low Air Freight rates
per 100 pounds*

CHICAGO to CLEVELAND $4.78
DENVER to OMAHA . . . . . . . . . .. $6.42
NEW YORK to CHICAGO . . . . . . $7.50
SEATTLE to LOS ANGELES . $12.02
PHILADELPHIA to PORTLAND . . . . . . $24.15
SAN FRANCISCO to BOSTON . . . . . . . $27.00

*These are the rates for most commodities. They are often lower for
targer shipments. Rates shown are for infcrmation orly, are subject to
change, and do not incluie the 3%, federal tax on domestic shipments.

Vancouver, B &

Washington, D. C.

Door-to-door service

P —

Want mare informaotion? Use post card on lost poge.
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SHIP FAST...SHIP SURE...SHIP UN’TED

For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative
or write Cargo Sales Division, United Air Lines, 36 South Wabash Averiue, Chicago 3, [ilinois.
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WATER-COOLED phototubes control kickoff to hotbed

PHOTOTUBES up steel output

Function in rugged environment
Control high-speed bar and rod mill

Increased production results

“Errcrrenics can do anything.” according to L. T. Rader of GE. “Even
the preblem of operating under adverse environmental conditions in
industrial applications is graduallv being overcome.”

Phototabes used for controlling a rolling mill are another example
of clectronics in industry.  The advantages of clectronic control—less
waste, greater speed and a more uniform end prodnct—are tvpical.

A 10-inch combination bar aird rod mill in Bethlchem Pacific Coast
Steel's Los Angeles plant was designed to produce a wide variety of
scctions. T'he sections are delivered by a convevor to the hotbed.
Phototubes serve fhree functions in the operation.

Watcr-cooled tubes control disk-tvpe shears that cat the bar to hotbed
length.  The tubes can be moved anvwhere along the hotbed. A
calibrated timer allows for minor adjustments without requiring that
an opcrator walk along the top of the hotbed to change the positions
of the tubes.

As the Lot bar or rod is carricd along the conveyor at high speed, it
interrupts the light to the first shear control tube. A relay is actuated,
setting up the shearing operation. .\ sccond tube controls cutting.

Errors of less than T foot arc said to result with this arrangement.
With the system it replaces, crrors of 10 fect were not uncommon.

Opcration of kickoffs to transfer the bars from the run-in convevor to
the hotbed is also controlled by water-cooled phototubes.  The inter-
ruption of light to the tube by the bar initiates the kickoff action, which
occurs after time dclay.

Lift repcaters, to guide bars from one stand to the next, are controlled
by phototubes.  Net result of all this: Upped production.
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For your immediate use
the 6 most vital assets

to insure your -
EXECUTIVE o5y oo
success  ehn

gl e
7 ecutive
you this simple
fact: certain khey
abilitics practically

The six books com-
rising this Library
ave been selected

by successful exec-

utives as the ones

allow a man to
write his own pay-
cheek, And one
doesn't have to be
born with these
proven executive
qualities—they can be self-developed to
i degree you may never have thought
possible—eusily, and without long
Vears of study. You can help yourself
acquire them with this specially se-
leeted  Library of practical execulive
techniques,

most useful in de-
veloping the six
qualities of execu-
tive success.

Helps you develop these 6
success qualities:

® Handling People 5

., ® Managing -
Yourself @ Speaking Forcefully 0
® Writing Clearly @ Work. '
ing Efficiently @ Think. o

ing Straight

THE
LIBRARY of

'PRACTICAL
EXECUTIVE
TECHNIQUES

® 6 volumes ® 1633 pages

® $20.00—payable $4.00

in 10 days, then $4.00 o
month

Library
contains
these books:

Managing Your-
self by Wright
« . . The Tech-
nique  of Get-
ting Things Done
by the Lairds . . .
How to Develop

Your Thinking

Ability by Keves| you'll find here the best thinking
. . . The Tech-| on a variety of lportant execu-
nique of Clear| tive techniques . . . like getting

the best out of your associates,
putting yvour thoughts down clearly
atnd tarcetully on paper, speaking
with authority in front of people,
thinking a job through logically,
and getting it done most efficient-
I¥. All m all, you have a store-
heuse of information on doing best
erery joh the suceesstul executive
must know how to handle.
SAVE $1.00. Bought one at a time, the total
price of these hooks would be $24.00, Under this
special offer, the coriplete Library is available
for only $20,00—a cash saving of $4.00, And you
also have the privilege of paying for the books
on easy terms, while you use them.

SEE THIS LIBRARY 10 DAYS FREE

McGraw-Hill Book Co., Dept. FL-3-10
327 W. 41st 51, N. Y. C. 36

Writing by Gun-
ning . . . How
to Talk Well by
Bender . . . and
The Technique of

Handling People
by the Llairds

niques for 10 days’ examination on approval. In 10
I days 1 will send $4, then $4 monthly until $20 is

Send me the Library of Practical Eaecutive Tech- l
paid. Otherwise I will return books postpaid. I

PRINT
NN .. ttneecusastnsassonsosensessossassones

Address
City ...,
Conpany

l Position

For price and terms outside U. 8.,
write MetGraw-Hill Int'l., N. Y. C, FL 3-10
- S e e m ae aw e w8 aw am Y

Want more information? Use post card on last page.
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Weather RADAR sales grow

Corporation plane market expands
$38-million-plus potential exists

Equipment makers vie for future market

A nearrny market for commercial airborne weather radar lics in cor-
poration-owned, multiengine planes.  Only five to cight pereent of
the 3480 planes in this category are flving this equipment. At $12.000
a sct, the 3.200 planes without radar form a S38-million-plus market.

Both U.S. and forcign airline markets. though currently good busi-
ness, will eventually level off. Approximately 500 of the 1.620-planc
flcet in the U.S. now have weather radar.  Tlowever nany scts are on
order but not delivered and a number of short-run plancs will not use
the equipment,

Currently available sets muast be installed in the nose of the aircraft.
which confines them to multiengine planes. This knocks out almost
all of the 49.000 private planes as a market and the 19.455 single-cngine
corporation-owned planes.

Fven if installation were possible. few single-engine planes conid
afford the weight or the cost of present sets. Weight rans over 100
pounds and price from S11.000 to S14.000.  Installation adds another
$3.000 to S12,000 to the bill depending on the airframe work and
rebalancing required.

To move into the lighter twin-engine ficld three manufacturers are
working on lighter cquipment. A 30-mile-maximnim-range, 30-pound
set for 58,000 is scheduled to be marketed in April. Present sets have
a 150-mile maximum range.

CD needs taper off

Crvn-neresse, purchases of clee- police. firc and  rescue vehicles,

trowric cquipment under the Ived- base stations, ofhce monitor  te-
cral - Civil  Defense  Administra- ceivers.  walkic-tulkies.  radio-alert
tion’s matching fund program will transmitter  receivers for  remote
level off at about SO million an- arcas and - Couclrad  cquipment.
nuall, according to a spokesmau Test, maintenance,  motion  pic

for the 1'CDA.

NMore than S37 million has been
mvested in clectronic equipment
siiiee the program began in 1951,
About SIS, million cime  from
federal coffers amd the remainder
wis spent by local governments.

Approximate annual federal ex-
penditures are: ST.750.000 in the
1952-53  fiscal  vear;  S2.250.000,
1953-54; S5 million, 1954-55: $6

ture, television and tape recording
cquipment was also purchased.

I'hese demands, liowever, are ex-
pected to tail off,

CIVIL DEFENSE SPENDING

6 15 MILLION

g 10 MILLION

million, 1955-560, and $3.500.,000, ¢ & MILLION
1956-57.

Most of the funds were spent

. ks N g \ a FISCAL 1952- '53- '54- '55- '56- 95P-
for communications cqmpment, m YEARS ‘53 ‘54 ‘55 '56 '57 ‘58

cluding two-way mobile units for (SOURCE' FEDERAL GVIL QEFENSE ADMINISTRATION )

TV CAMERA takes a cold dip
with skin diveras . . .

ITV market goes
underwater

UNDERWATER tv is ain application
of closed-circnit industrial tv that
has so far been pushed largely by
the British.  Pve Linited has been
making and sclling cameras fitted
for deep water sinee 1933, An
American firm, Ianecock  Illec
tronics. is now in active competi
ton.

Pve made its first underwater
ciiera at the request of the British
government  when a et Comet
crashed over the Adriatic. Put to-
gether in ten davs. the camera
scarched out 86 percent of the
wreckage in 400 feet of water.

Since that time Pye has sold the
camera on a world-wide scale in
some ten nations. The U, S, Navy
has seven in use. Recently much
of Pve’s business has swung from
purchases to rentals.

[Tancock  has been selling its
underwater v osystem for a vear,
Marketed for $4.000 for a complete
svstem, the camera has been sell
g at the rate of two a month.
ITancock also sells the stainless
steel housing alone for $750,

Though the Burcan of Ships and
the IFish and  Wildlife  Serviee
have bought cameras, most of the
cameras go to diving and salvage
companics.  One popukir applica-
tion has been in bridge construce
tion.  Some diving firms have put
them to work for oil companics in
off-shore drilling,

At the recent motorboat show in
New York, one boat manufacturer
suggested tv for finding fish.
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Leesona No. 108 Coil Winders wind coils for the ignition system of the Wright Cyclone Model R-3350 Engine. The

\

system is designed and manufactured by the Scintilla Division of the Bendix Aviation Corporation in Sydney, New York,

At SCINTILLA DIVISION of BENDIX-Leesona:
108’s wind Cyclone engine’s ignition coils

When Bendix Aviation Corporation
designed the ignition system for the
Wright Cyclone Model R-3350 engine,
they chose Leesona No. 108’s to wind
the coils.

The job Bendix has assigned to No.
108 Coil Winders is a precision job.
The coils they wind are bound for the

ower plants of high-flying Douglas

C.7’s and Lockheed Super-Constel-
lations.

FOR WINDING COILS
IN QUANTITY...
ACCURATELY...USE

LEESONA WINDING MACHINES
SEE US AT BOOTHS 4310-4311

ELECTRONICS business edition — March 10, 1957

The Leesona 108 Machine is not
only a precision winder but an amaz-
ingly flexible one. The No. 108 meets
the need of a modern hand-feed winder
with quick set-up features — where
varied lot sizes and short runs are
called for. Anywhere from four to
thirty paper-insulated coils in stick
form ean be wound and an operator
can make principal adjustments in
three minutes with easily operated ex-

Please send me

DC»" d calalog of L

I.R.E. SHOW MARCH 18-21,

ternal controls.
There are no gears, no cams to re-
move. The 108 Coil Winder reduces

set-up time to a minimum.

See for Yourself

... how you can make your operations
more economical and flexible with the
Leesona No. 108 Hand Feed Coil
Winder.Send the coupon for details on
this and other coil winding machines.

| UNIVERSAL WINDING COMPANY

P. O, BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 123

D Bulletin on the Leesona No. 108 Hand-Feed Coil Winders,
Winders:

NEW YORK COLISEUM

Want more information? Use post card on last page, 27



Over 400 electronic
control circuits

NSF reveals R&D figures

now available First report on industry funds covers full year

for quick, easy Aircraft, electrical equipment topped spending

reference U. S. supplied 84.4% and 54% respectively

Here are the ecircuits
you need for sorting.
timing, measuring, and
counting; for sweep
control, triggering,
temperature and motor
control, and hundreds of other industrial uses—each
with concise deseription. performance characteris-
tics, component values, and practical applications.
Save hours, even days., of search and preliminary
work to find basic circuit ideas for a particular ap-
plication—consult this big, handy collection of
tested circnits — selected from recent Issues of
Electronics and classified and indexed for quick use.

IxpustRIAL Tescarch and development cost $3.664 billion and 20 per-
cent of that—S$743 million—went for R & D in the clectrical-cquip-
ment industry. -

This is onc of the facts of interest to clectronics management revealed
by the first of a new series of reports by the National Science Fonnda-
tion. The report covered 1953.

Of the R & D funds spent in the clectrical-equipment  industry,
$338.6 million was invested by the companics themselves and S404
million by the federal government.  ‘Thus the governmnent provided
more than >4 pereent of that industry’s R & 1D funds.

R & D i the aireraft and aircraft parts industry also accounted for
roughly 20 percent of the overall industry total.

However, 84.4 pereent of the aircraft industry’s R & D funds werc
provided by the govermment.  This was apparently for the guided-
missiles program.

NI'S did not make a brecakdown of funds for clectronics as such, but
may try to do so in the futurc.

The report projected 1954 R & D cstimates.  These showed a 10-
pereent incrcase over 1953 e