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Looking for germanium
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...for transistors ?
...for diodes ?
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Sylvania is your source!

If you manufacture transistors or diodes of
any type, you will find that Sylvania can
supply the kind of germanium you need.

The following Sylvania germanium prod-
ucts are available: spectrographically pure
dioxide; polycrystalline as-reduced ingots;
polycrystalline purified ingots; and vertically
grown, undoped single crystals. All Sylvania
germanium is n-type, and, in the purified
ingot or single crystal form, has a minimum
resistivity of 4¢ ohm cm.

Manufacturers of diodes and transistors
report important benefits gained through
using Svlvania germanium. They report they
can use the same doping schedule from ship-

ment to shipment. They report higher yield
in the growth of doped single crystals. And
for those who grow doped crystals horizon-
tally, Sylvania germanium ingots are purified
in five standard boats to fit single crystal
boats in popular use.

Whether vou prefer germanium in the form
of dioxide, as-reduced ingots, purified ingots,
or undoped single crystals, Sylvania can ful-
fill your requirements. Send for a technical
bulletin on all forms of Sylvania germanium.
Write to:

SyrvaNia EiLeEcTric ProbucTs INc.
Tungsten and Chemical Division
Towanda, Penn.

TUNGSTEN +«+ MOLYBDENUM « CHEMICALS » PHOSPHORS + SEMICONDUCTORS

¥ SYLVANIA

RADIO -

ELECTRONICS

+ TELEVISION

ATOMIC ENERGY
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Industry Outlook

Maxuracrurers of broadcast cquipment sold $87 million worth of gear dur-
ing 1956. Total sales may reach $100 million in 1957, Although there is no
coming trend to cqual rapid-post-freeze growth in tv, there are many bright
spots:
¢ Closcd-circuit tv grossed $3 million in 1956. Industrial

usces, apartment-house networks, local wired svstems, like

Bartlesville, OKla., piping new movies into subscribers’ homes,

will boost business.

* Toll tv, slated by FCC for further “limited” test might,
if accepted, encourage a few new ubf starts.  Home decoding
cquipment could become a big item.

¢ Compatible single-sidcband may help a-m stations in-
crease fidelity and scrvice arca.  All 3,014 stations are pos-
sible buyers.  Channel space saved could permit many more
to get on air.

® Large market still remains in color studio cquipinent.
Only about half of 513 stations arc cquipped for color. Less
than § for slide and film origination. A mere handful can
now originate live programs.

The broadeast cquipment business is a long way from being mercly a
replacement market. - Combination of replacement and new cquipment sales
means continuing high level of activity for vears to come.

PPuhlished three times & month, with an additional issue in June, by Mearaw -Hill Publishing Company, Ine., James
1L MeGraw (1860-1948), Founder,  Executive, Ewitorial. Circulation and Advertising Offices: McGraw-Hill Building,
330 W. 42 st . New York 36, N. Y. Long 43000 Publication Otfice 9-129 Noith Broadway, Mhany 1, N. Y. See
wlull helow fm (llnuwns regarding sub. or chalige ot add Donalldl ¢, MeGraw, |lt’~l(lllll lleh A

rdi, Exeentive Vie ilent and P i Iuhn J. Conke, Seeretary : Nelson Bond, Eaceutive Viee President,
ln»u.mnn». Division i \mnh Vredident and Kditogial Diy ‘ctor Josenh L Allen, Viee President and
Dirvector ot ‘\(lunmnu b s R Vice President and Cireulation Coordinator,

Ningle copies 75¢ to1 T'echn »n :unl S0 tor Business Edizion in United States and passessions, and Canada
£1.50 and §1 fer Latin Am aud L3 tor all other toreign countries, By Guide 3,000 Subseription
rates  United States and poss F6.00a vear; $.M0 tor two years. Canhzda, 10000 a e Other western hemisphere
countries and the Philippines, £15.00 4 sear. Al other eonniries $20000 g M ei Three-year rates, acceepted
tenewals cnly, are double the ane-year :.m Enterdd as sceond-cliss mater Augnst 29, 1936, at the Post Office at
Albany, N, Y., under act ot M 1871 Printed in U S A Copyright 1957 by Met Hilt 1Publizhing ¢o., e,
All Rights Reserved,  Title 1ogiacred lll U, S0 Patent Ofhe RANCH OFFIe 2t \nnh Michigan Avenue,
Chicago 11, 1L 68 ost Str N 5 \h(.r.m Hill Nause, London, . ional PPress Bldg.,
Washington, Do C. 42 Architee Ste., Philadelphia 3: 1510 Hanna le;. Cleveland 15: R
Penobseot Bldg,, Detroit 26; » i B30 Park S are Bldg., Boston i 1321 Mh(uh« Haverty I'.l(h..
Atlanta 3, Ga.; 1125 West Sinth Nt lm Angelos I.; 19 Oliver Building, Pittshurgh 237 ELECTRONICS is indexed
reyularly in the Engineering Index.

Subscriptions: Address correspondence to Subscription Manager, Electronics, 330 W. 42nd St.. New York 36,
N. Y. Altow one month for change of address. stating old as well as new address. Suhscrlphons are solicited
only from persons engaged ir theory, research, design, production, maintenance and use of electronic and industrial
control components, parts and products. Positior and company connection must be indicated on subscription orders.

POSTMASTER: I’lease send form 3579 t¢ ELECTRONICS, 330 W. 42nd $t., New York 36, N. Y.

1

ELECTRONICS business edition — April 20, 1957



performance test

Brush Recording Systems at Rocketdyne,

a Division of North American Aviation, Inc.,
directly record stress, acceleration, and
acoustic values of rocket engines under test.

In all types of applications...

45,000 CHANNELS OF BRUSH
OSCILLOGRAPHS IN SERVICE!

When selecting recording instrumentation for either military or industrial
research and development, you want equipment that is proved by experience.
Remember—there are more channels of Brush direct-writing oscillographs
in use than all other makes combined.

This equipment offers the widest range of recording speeds available,
to provide excellent readability for a wide range of signals. You have a
choice of ink writing or clectric writing, available in console, rack mounted
or portable units.

The direct-writing frequency range, from d.c. to 100 cycles per second,
covers the great majority of requirements for measurement of physical
phenomena. Thus you can instantaneously record stress, strain, vibration,
torque, force, anit many electrical variables. Select BRUSH for equipment
backed by unmatched experience.

complete frequency
spectrum analysis
for noise tests

With a Brush-Bruel & Kjaer Spec-
trum Recorder, a complete frequency
spectrum analysis can be performed
in a matter of seconds. This instru-
mentation operates automatically —
thus saves hours of engineering time.
And it presents recorded data in one-
third octave steps—a form in which
information is most meaningful and
useful to noise reduction programs.

Shown at left is an aircraft test
setup measuring loss in acoustic trans-
mission through fuselage wall panels.
This is one of scores of complete sys-
tems for sound, noise, or vibration
analysis using Brush-Bruel & Kjaer
equipment.




BRUSH ELECTRONICS

3405 Perkins Avenue, Clteveland 14, Ohio

telemetering

Official photograph U.S. Navy

Over 100 Brush units at the Naval Air Missile Test Station
at Pt. Mugu directly record data telemetered from missiles
such as the Regulus I. Instruments record an almost
limitless variety of functions and conditions, including

pitch,

vaw, acceleration, pressure, strains, etc.

For complete information contact your
Brush representative or write Dept. K-1

BRUSH

ELECTRONICS

C OMPANY

DIVISION OF

CLEVITE

CORPORATION



New simplicity,
counter accuracy!

-hp- S40A Transfer Oscillator

1111/ 0000

(311

-hp- 524B Electronic Counter

Measure frequency to 12 KMC on
pulsed, AM, FM, CW and noisy circuits

Fast, convenient, simple set up

Just two -bp- instruments~Model 540A Transfer Oscil-
lator and Model 524B Electronic Counter (with plug-ins)
permit you to measure unknown frequency to 12 KMC
with speed and accuracy.

Complex instrument arrangements and tedious trial-and-
error work are eliminated. When approximate signal fre-
quency is known, the 540A oscillator is merely tuned until
one of its harmonics zero beats with the unknown. The
multiplying factor is noted, and the 540A frequency
measured precisely on the 524B Counter. The 524B read-
ing, times the multiplying factor, is the unknown.

When the signal frequency is totally unknown, a simple
calculation employing two or more harmonics determines
the proper multiplying factor; the measurement is then
made as before.

On clean CW signals accuracy is about 1/1,000,000; over-
all accuracy is better than 10 times that of the best micro-
wave wavemeters,

For complete discussion and information,
see your -hp- representative or write -bp-
for Technical Data sheets and -bp- Journal,
Volume 6, Number 12. ®

Many different uses

The unique 540A /524B combination is particularly useful
for swift CW and AM frequency determination, measur-
ing center frequency or deviation range on FM signals,
measuring frequency on high noise circuits and making
high-accuracy measurements on pulsed signals.

Features— Model 540 A Transfer Oscillator

Oscillator Fundamental Frequency Range 100 to 220 MC.
Harmonic Frequency Range to 12 KMC. Swability better
than 0.0029% change per minute after warmup. Output 2 v
into 50 ohms. Attenuator range 20 to 80 db, into 50 ohms,
low SWR. Amplifier 40 db variable gain, 1 v output. Self-
contained oscilloscope 100 cps to 200 KC, vertical deflec-
tion sensitivity 5 mv rms/inch at mixer output. Prices:
-hp- 540A Transfer Oscillator, $615.00; -bp- 524B Elec-
tronic Counter, $2,150.00; -bp- 525B Frequency Converter
Unit, $250.00.

Data subject to change without notice. Prices f.0.b. factory.

HEWLETT-PACKARD COMPANY

4192A PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A,
CABLE "HEWPACK” * DAVENPORT 5-4451

Field representatives in all principal areos

@ Complete instrumentation for frequency measurement

4 Want more information? Use post card on last page.
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ASE fosters growth firms

Lists 35 electronics shares
12 listed for two years

Minimum earnings not required

Aatrrican Stock Exchauge listing is becoming -
creasingly popular with clectronies industry mem-
bers. General Transistor is onc of the latest
members of our industry to list its stock on the
exchange. Iiquipment mounting manufacturer, Barry
Countrols went on the ASE board last month.
There arc about three dozen mannfacturcrs of
clectronic cquipment listed on the ASE. Thirtcen of
these have been listed since 1955: Barry, General
Transistor, American  llcetronics, Audio Deviees,
Oxford Flectric, Litton Industrics, Clary, EDO,

Skiatron, Belock Instruments, El-Tronics, Nuclcar
Corp. of America and Servo Corp. of America.

Supporting this trend is ASE’s policy of encourag:
ing listing of sccuritics by voung and small as well as
old and cstablished companics.

Unlike the New York Stock Lixchange, which
looks for carnings of at lcast $1 million, the ASFE
has no minimum carning requircments.

Explains Martin J. Keena, vice president in charge
of listing for the Amcrican exchange. “Although we
require neither a minimum amount nor a long his-
tory of carnings, we ordinarily expect a company to
have become profitable, to have qualificd manage
ment, reasonable prospeets for incrcased carnings
and adcquate working capital.”

The ASE nsually requires a minimum public distri-
bution of 100,000 sharcs of stock among not less

SHARES and PRICES

IncreasinG expenditures for missiles are having a
marked cffect on defense spending patterns.  Con
gress is being asked to vote $2 billion for missiles
in coming fiscal vear.

Air Foree plans to spend 35 percent of its pro-

curcment money on missiles i next fiscal vear.
Three years ago proportion was 10 pereent.  Anmy’s
proportion will rise to ncarly 50 percent.  Number
of manufacturers of missiles, guidance systems and
rclated equipment is steadily increasing.  Not all of
the publicly traded companies active in missile
manufacture could be included in this analysis be-
cause of space requirements.

Earned per Share 1956
Recent 1956 Percent —— ———~ Price

Missile Manufacturers Price Dividends Yield 1956 1955 Traded Range
ACF Industries. . .. ........ 59% 4.00 6.7 2.77 (6 mos) 5.00 NYSE 63 - 76
Bell Aircraft... .. . .. .. 212 1.25 5.8 2.21 (yr) 2.25 NYSE 20 - 27
Bendix Aviation. . ...... . .. 60 2.40! 4.0 5.04 (yr) 5.66 NYSE 48Y2- 64%
Boeing Airplane....... .. .. 46 1.00® - 4.82 (yr) 9.33 NYSE 453%- 65%
Chance Vought Aircraft. . . . . 42% 1.60 3.7 3.81 {yr) 4.4 NYSE 31%- 45%
Douglas Aircraft.... ... .. .. 762 4.00 5.1 8.96 (yr)' 7.65 NYSE 72V2— 95%
Dynamics Corp. of America.. 6% 0.40 6.0 0.28 (6 mos) 0.61 ASE 5% 8%
Eastman Kodak . ... ....... 84 2.65! 3.2 5.13 (yr) 4.66 NYSE 7534-10034
Fairchild Eng. & Airplane. .. 10% 0.25 2.3 0.45 (9 mos) 1.41 NYSE 10V2— 15%
Firestone Tire & Rubber. ... 87 2.60 3.0 7 .43 (yr)? 6.81 NYSE 68 - 98
General Dynamics. . .... ... 58 2.40 4.1 4.13 (9 mos) 4.23 NYSE 45V3- 59%
General Electric. . .. ... .. .. 56 2.00 4.0 2.46 (yr) 2.42 NYSE 523%- 65%:
Lockheed Aircraft. ... .. ... 45V, 2.40 5.3 3.83 (9 mos) 6.12 NYSE 43%4- 58%
Martin (Glenn L.}... .. ... .. 4] 1.60! 3.9 2.71 (9 mos) 4.92 NYSE 31 - 45%
Motorola. ............... 382 1.50 3.9 4.12 (yr) 4.39 NYSE 37V2— 51%
North American Aviation. ... 29% 1.60° . 3.59 {yr)* 9.42 NYSE 383%- 49%
Northrop Aircraft. ... ... ... 25% 1.60 6.3 3.28 (yr)? 7.89 NYSE 21%- 29%
Philco. .......... ... ... .. 15 0.80! 5.3 0.01 (yr) 2.13 NYSE 16 - 36%2
Radio Corp. of America. ... 33%2 1.50 4.5 2.60 (yr) 3.16 NYSE 33%- 50%
Raytheon. ............... 17V ce _ 0.45 (yr}! 1.72 NYSE 13 -~ 19V,
Republic Aviation........ .. 28% 2.00 7.1 5.00 (yr)? 10.10 NYSE 283%-— 43V,
Ryan Aeronautical. ... .. ... 32\ 0.50 1.5 3.36 (yr}* 4.07 ASE  29%- 372
SperryRand .. ... ... ... .. 21'% 0.80 3.8 1.22 (9 mos) 1.80 NYSE 213%- 29%
Western Electric. .. ... ... .. 93 3.60 3.9 5.74 (yr) 4.99 orc ..........
Westinghouse Electric....... 54% 2.00 3.7 0.10 (yr) 2.46 NYSE 507% - 657%
! plus stock dividend 2annual rate % stock split in 1956 4 fiscal ® estimated
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thau five hundred public stockliolders.

Reeently listed General ‘Transistor illustrates Amer-
ican Stock Exchange listing requirements. G'T' is a
little more than two vears old. VFor the first nine
months of 1956 it reported carnings of $129,000.
Of 283,966 common sharcs outstanding only 179,
166 arc owned by officers and directors.

Of particular intercst at this time is the ASK posi-
tion on the guestion of delisting. 'The New York
Stock Fxchange reeently announced  proposals  to
delist sceveral companics because their carnings have
fallen below its minimum standard.

Savs McKeena on ASIYs delisting policy: “We do
not consider the fact that the carnings of onc of our
listed companics has fallen below a certain minimum
as sufficient grounds for delisting.”

Index sells electronics

STANDARD & POOR’S clectronically computed index of
500 stocks may be significant to the clectronics in-
dustry as well as Wall St. Hourly transmission of
the index began March 4. 1t is carried to 1,150
brokerage offices.

Nelpar of Boston working with Standard & Poor

developed the code couverter. 1t transforms printed
information from the New York Stock Exchange
ticker tapc to six- and then to four-channcl per-
forated tapc. ‘The fourchannel tape is fed to a
Burroughs Datatron computer.

DATA link reads tape

Conreunir data on magnctic tape may be sent di
rectly over experimental system reported by Bell
Labs. ‘Transistorized data subsct small ciough for
a desk accepts recls of magnetic tape, transmits data

’ 0\'cr'tclc])honc lines to another subsct.

System sends 1.000 words a minute; it could oper-
ate automatically during off-peak-traffic hours.  Re-
sults suggest systems sending data speedily all over
the U. S., even computers talking to other computers.

At the sending end a 1.2:ke oscillator is amplitude
modulated by code signals; signals arc amplificd and
parity checked.  Switches are sct for sending data
after initial voice coutact.

Automatic volume control at receiver cvens out
energy level of pulses. A detector converts these to
d-¢, magnctizing spots on a tape.  Another circuit
checks for crrors introduced during transimission.

MERGERS, ACQUISITIONS and FINANCE

1-T-E Circuit Breaker sells $10 mil- account  of

lion of convertible subordinated

three  sharcholders.

D. Cardwell Manufacturing Corp.
of Plainville, Conn. All Cardwell's

debentures to reduce  substantial
imcrease in short-term bank loans.
Narda, Mincola, N. Y., plans to ac-
quire Kama Iunstroment, Nincola
manufacturer of fine wirc com-
ponients.  Kama  will  become a
whollv owned subsidiary.

Sicgler Corp. completes  prelimi-
nary insurance financing of S1 mil-
hon m additional long-term install-
ment notes and $500,000 m sub-
ordimated convertible  debentures.
Proceeds will be added to working
capital and used to finance in-
creased production, particularly of
Hallimore  division’s  clectronics
products.

American EFlectronics, Los Angclcs,
offers 190,000 shares of S1 par
common stock at $11 a share. Pro-
ceeds from sale of 130,000 shares
will be used for corporate purposcs.
Balance of shares is presenth out-
standing and being sold for the

6

About $350,000 of corporate pro-
ceeds will be used to reduce out-
standing loans. Some $125,000 ot
receipts will be used to purchasc
test  cquipment for ncw testing
laboratory.

Vitro, New York, registers 175,646
shares of 50-cent par common with
SKC. Stock will be offered to
Vitro common stockholders at rate
of onc new share for cach five held.
Proceeds are for expansion and capi-
tal investient.

Universal  Transistor  Products,
Woesthury, N. Y., issucs 150,000
shares  of  10-cent par  common
stock at $2 a sharc. Procceds arc
for machinery, cquipment, cxpan-
sion, mventory and working capi-
tal.  Nlichacl G. Kletz, Stanlev
[Teller and Actna Sccurities under-
write 1ssue.

Stewart-Warner clectronics division
acquires facsimile business of Allen
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facsimile assets and license agree-
ment  with  Hogan  Laboratorics
were acquired  through cash pur-
chase.

Value Line mvestment survey says
shipments  of clectronic  compo-
nents and svstems under govern-
ment  contracts  are  increasing.
‘I'rend should persist even though
total government expenditures on
aircraft level off, survey savs. Air-
craft speeds and  altitudes  have
reached point where man cannot
master nmachine without automatic
controls.

Anierican Stock Exchange is study-
ing feasibility of completely clee-
tronic quotations system. Fxchange
hopes to furnish instantly opening,
high, low and last prices, current
bid and offer and accumulated vol-
unie for every sccurity traded on
its floor. ASLE president, Ldward
‘I'. McCormick, is closcly following
project.



. Type H: Standard F:2-po-

Types J, K, N: 1-17/32” Type L or DL: Using dua!

Type F: Miniature 12-po-

sition, 30-60° throw, can sition; 1-7/8” diameter; diameter; provides for eyelet fastening; 18-posi-
be mounted in 1-5/16” 15-30-60° throw; pheno- flexibility of layout; inter- tion; mounts in 2.9/32”
circle; phenolic, Mycalex lic, Mycalex or steatite, changeable sections, circle, phenolic, Mycalex.

or steatite,

phenolic or steatite.

Multiple Shafts com-
bined to operate snap
switches and potentiome-
ters; many different sec-
tion types.

an INFINITE VARIETY
from standard parts

Series 20: Simple switch For Printed Circuits:
for tone contiols, band Special lug design for in-
switching, and talk-listen sertion into printed circuit
circuits. boards,

SWITCHES
CHOPPERS
ROTARY SOLENOIDS*
SPECIAL ASSEMBLIES
VIBRATORS

OAK

MFG. CO.

Dept. B 1260 Clybourn Ave., Chicago 10, Il
Telephone: MOhawk 4-2222

*Manufactured under License from G. H. Leland, Inc.

Nt/

® No matter what you need in low-curren: switches,
you are most sure to find it in an OAK switch design. In the
last 25 years. OAK has produced over a quarter billion
switches—rotary, slider, pushbutton, plug, and door switches—
in thousands of variations. Why not take advantage of

OAK’s unmatched, switch engineering hackground . . .
production facilities . . . and huge inventory of tooling?

WRITE FOR your copy of the OAK Switch Catelog which
covers the most popular of OAK's standard switches,

Type 160 Rotary Slid- Type 130 Pushbutton: Type 80 Pushbutton:
er: 7/8” height allows Available with from one Very adaptable. Used in
shallow chassis; leads are to 24 buttons, 32 contacts communication equip-
readily accessible. each button. ment; economical for less

complex applications.
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o Bowmar engineering and pro-
duction plants specialize in de-
sign and fabrication of precision
electromechanical servo assem-
blies. Fast, efficient service is
available to you for prototype
manufacture and testing, and for
production orders of all sizes.

SEND FOR PRODUCT PAGES

PRECISION SPEED REDUCERS, GEAR
HEADS, MECHANICAL COUNTERS AND
ELECTROMECHANICAL ASSEMBLIES

INSTRUMENT CORPORATION
2416 Pennsylvania St. « Ft. Wayne, Ind.

WASHINGTON report

ARMY-AIR Forer: fight for control of intermediate-range ballistic missile
is about to makc headlines again.  Immediate issuc: Army court-martial
of Col. John C. Nickerson, Jr., missile expert, to start May 15 at Red-

stonc Arscnal.

Nickerson will be tried on charges of violating sccurity regula-
tions and perjury. He allegedly leaked seeret details about Irsy
in a sizzling critique of Defense Sce. Wilson's order restricting
Army to missiles with range under 200 miles, assigning Air Force
operational control over 1,500-mile Irsar

Wilson's order was supposed to halt interservice bickering.  But it
left open whether Army's Jupiter or Air FForee’s Thor Irsxt would get
into production. Priinc guidance contractor on Jupiter is Ford Instru-
ment, on Thor, GM's AC Spark Plug division. Insiders have assumed
Air Force ‘Thor project would get the green light.

'T'here have been reports and denials from Pentagon that Army’s
Jupiter project, on which $175 million has been spent in last two
vears, has been canceled. Wilson says even if Thor gets the nod,
work on Jupiter will continue. For how long he won’t say. Some of
Jupiter’s subsystems may go into Thor.

Iowever. funds are canmarked for Jupiter only until July 1, 1957, Onc
of Wilson’s aides tells Lnecrronics “\We're trving to soften the blow
on the Jupiter project.”  We might try to use some of Jupiter’s guidance
in ‘Thor.”  Overriding factor is that two scrvices have shaped develop
ment of their [rear's around their own requirements and resourcces.

e Air Force is used to highly complex equipment; stress is on
automatic systems—less manpower to operate, more to maintain.

® Army prefers a weapons system that's casier to maintain though
it may nced more muscle power to operate.

Designs for Thor and Jupiter refleet these differences. Since Air
Iorce has been given clear-cut operational control, the production issuc
has been resolved—despite feuding and fussing which still gocs on.

See more PAY-TV delay

Controversy over allowing  pay-ty
signal to be broadecast may mcan
more delay and stalling, even if re
gional testing works ont. One ques-
tion: will new  bandwidth-saving
schemes permit bringing pav-tv pro-
grams into homes on wire or low-
cost cable?

Budget cutting drive has sidetracked
any hope for pav boosts for clec
tronic engineers and scientists work-
ing for the government—as recom-

mended by Cordiner  committec.

Pav boost to keep needed techni-

cal men wonld be too expensive
now.

FCC widens its look at cluttered
radio  spectrum.  Determined  to
loosen space in 25-890 mce rangg,
it announces studyv looking to re-
licf in arcas like Safety and Spe-
cial Radio, Domcstic Pnblic Ra-
dio Serviees. In 25-890 me spee-
trum  some million  transmitters
now operatc.  Commission looks
to morc channel splitting, narrow-
ing somc scrvices and  shifting
many others.

Want more informotion? Use post card on last page.
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Difficult-shase transfarmer is contaur molded to crit-
ical dimen:ions by Douglas Randall, Inc. using
’SCOTCHCAST’ Resin,

Douglas Randcll designed and built relay coil re-
placed more complicated, more expensive, less effi-
cient mechonical assembly.

Douglas Randall electro-magnetic erasing head for
magnetic tape recorder. Small-space asiembly; crit-
ical dimensions,

Solenoid coit required precise location of metol core
cnd leods; is built to toke extreme vikrotion ond
shock.

DOUGLAS RANDALL, Inc., solves these tough

coil problems with

Douglas Randall, Inc., Westerly, R.1., is a
specialist in designing coils to unusual and
precise specifications . . . then building the
coils in production volumes. In producing
“tailor made”’ coils, which must often meet
difficult physical, electrical, or environ-
mental needs, they rely on “Scorcucast”
Epoxy Resin to impregnate and encapsu-
late coils with their own vacuum impregnat-
ing process called “PErRMA-MoLD”’.

“ScoTcHCAST” isan easy-to-handle liquid
epoxy type resin which cures into a solid,

REG U S PAT OFF

SCOTCHCAST Resins

BRAND

shock-resistant, moisture-resistant plasfic.
It sticks tight to terminals and leads, most
metals, plasties, and conductors; is resistant
to acids, alkalies, solvents, oils, and water.
On the production line, it can be poured or
injected with precise control and prediet-
able results to cut rejects.

“'SCOTCHCAST” Resins are available in a
wide variety of properties and forms to meet
any design specifications. For further infor-
mation, write on your letterhead to: 3M Co.,
St. Paul 6, Minn., Dept. CA-47.

REG. U.S. PAT. OFF,

SCOTCHCAST Resin

BRAND

RODUCT o

<,
e

P,
[\

The terms “ScoTCHCAST” and “"3M™ are registered trademarks of Minnesota Mining and Manufacturing Co., St. Paul 6, Minn. Export
Sales Office: 99 Park Ave., New York 16, N.Y. In Canada: P.O. Box 737, London, Ontario.

Yesganrc"

Want mare information? Use post card on lost page. Q
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need
high vacuum

components?

The Stokes 4.inch Ring-Jet Booster Pump
storts pumping ot 1,000 microns Hg obso-
lute...pumps os low os .03 u with low
cost pumping fluids. Peok speed over 600
cfm. Equally efficient units ovailoble in 6,
10 and 16-inch sizes.

S'l‘m(l::s makes a complete line
of vacuum components
advance-designed and engi-
neered to help make your vac-
uum systems more productive.
Each unit reflects Stokes’
unparalleled experience, pio-
neering leadership and wealth
of basic vacuum technology.

The product list includes: Dif-
fusion Pumps, Vapor Booster
Pumps, Mechanical Pumps,
Mechanical Booster Pumps,
Vacuum Gages, and Valves.

Send for technical data on any
or all . . . without obligation.

High Vacuum Division
F. J. STOKES CORP.
5543 Tabor Road, Phila. 20, Pa.

Want more information? Use post card on last page.
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EXECS in the news
1

RADARMAN Buasigmes and staff: from a 300-ft tower, long views

Proup papa of air-traffic aid Tacan andts new data-link is Henri Gaston
Busiguics. 52-vear-old president of I'T&T subsidiavy Federal I'elecom-
munications Laboratorics  In the board roem atop Federal’s 300-ft
pvlon in Nutlev. N. J.. engineer Busignies confers weckly with board.
staff. engincering committees. Object- find long views, new horizons.
“There’s no limit,” he says, “to what vou can do with clectromes.”

e is somewhat shy at first meceting, scems to sit the white horse
of his presidency uncasily After some conversation on favored topics—
medical clectronics, radar, communications—shyness cvaporates, the
long Gallic countenance animates and the smile appears.

Born in Sceaux, near the Frenel capita., Busignies took his University
of Paris degree to one of 1'1'&1"s overseas labs in 1928, has staved with
the company cver since.  1le was one of the pioneers of radar in the
30°s. came to this country in 1940 after heading a radar development
program in Irance, took over onc of the then-new Federal labs. Natu
ralized in 1953, hic became an officer of Federal the vear after, last
vear was clected president.

Daughter Monique is married, leaving Busignies and his “patient
wife, who anderstands much,” the full run of their Montclair, N. ],
home. A dedicated homnebody “when 1T get the chance,” Busignics
just finished redoing the whole place.

Strictly PERSONAL

Cosmic Rays what overshadowed by the carth

satellite and cther 1GY  projects.

There are facets of rescarch spon-
sored by the International Geo-
physical Year which have received
little mention. Tor instance, at the
University of Marvland’s  physics
deparzment, work currently is un
derway in cosmic ray rescarch,
This arca of studv has been some-

April 20,

Physicists at Marvlanc have been
firing rockets to collect data indi-
cating cosmic rav intensity in the
upper atmaosphere, and have built
banks of large geiger tubes to col-
lect data on variations present in
large-scale counts, The targer tubes
have been flown by the Air Foree

1957 — ELECTRONICS business edition



at various altitudes in an attempt
to study the cffect of the atmos-

phere on cosmic rav scattering.
Of course. the carth satellite is
also a part of Marvland rescarch. ..
Pinip C. Guract

Hyarrsvirie, Mb.

O i P A

FROM DESIGN & DEVELOPMENT. .. THROUGH TESTING...

. and Sleeping Proofreaders

\We read with great imterest the
recent article on the participation
of management consultants in clec-
tronies companies’ business prob-
lems (Back Door to Ifront Office.
Mar, 100 p 19). In vour article
vou quoted us. and T oam writing
to let von know that our finn’s
name is William 190 1hll & Co..
not \Will . TTHIL

Otherwise. we  thoroughly  cn-
joved the article and we want to
take this opportunity to congratu-
late vou on the Business 1dition,
It flls a long-standing ceditorial void
in this ficld.

WarreN B, Ripy
Wiirian I 1 & Co.
Niw YOork

The “iam” dropped out some- | Lo PR
where between  the editor’s copy
and the printed magazine. A staff

of proofreaders who would nor- E LEC TBON I C

mally question the rising of the sun ’
scem to have let this one slip hy— OON . Ro . /s
carly spring fever perhaps.

Which reminds us that onr Fx- ]
centives in the News for the same ' 1
edition mistranslated Intec as In- FO r AI rc raft an d M ISSI les
ternational Fleetronies Corp. "I'he
Int, be it known, stands for Inter- Thompson experience, skills and facilities—from
continental. design through production—are ready to go to
work for you. You can count on Thompson for
development and production of electronic con-
trol sub-systems and components, counter-
R. D. Gloor (Mar. 10, p 11) measures and microwave components. We invite

makes a contribution by introduc- your inquiries.
ing the word cvbermation. "I'o de-
seribe and identifv onr technical
progress we will need  additional
vocabulary. Automation nay branch
oft ... into such things as flexi-
mation, dvnamation or scrvon-
tion, and we mav likewise break |
down . . . clectronies into cvher-
tronics, flexitronices, cte. Fiven-
tually then it is necessary to decide
before the Tist gets too long whether

we are only ereating confusion. ’

Ve e | /_7", Thompson Products, /Inc.

Oxr1ario, CALr. I 2196 CLARKWOOD ROAD ¢ CLEVELAND 3, OHIO

Servoflexitronic Antocybernmation

Missile Controls

1 N

P ‘ Aircraft Controls

ELECTRONICS DIVISION
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AXIAL-LEAD POWER RESISTORS ARE
NOW AVAILABLE TO MEET ALL

CHARACTERISTICS OF MIL-R-26C

When you want a lot of power in the smallest possible
package—you'll be greatly interested in the Sprague
Blue Jacket Resistor Type 151 E——one of the smallest
3-watt resistors ever made. In Mil-R-26C it is desig-
nated as RW359.

Military designers find Sprague vitreous enamel
Blue Jackets Type RWS7 (5-watt) and RW58 (10-
watt) Characteristic G and V resistors, extremely use-
ful for point-to-point wiring on terminal boards.

When vibration is a factor in equipment, Sprague’s
Koolohm Resistors are designed to solve your mount-
ing problem. They mount directly to chassis with a

ELECTRIC COMPANY o

Want more information? Use post card on last page.

wrap-around clamp and still withstand a ground test
voltage of 10.000 volts.

Sprague Koolohm Resistors have compiled an out-
standing service record in military equipment for
more than 15 years. Axial-lead Koolohms, encased in
a ceramic shell are designated RWS55 (S-watt) and
RW356 (10-watt) Characteristic G resistors.

The Sprague family of axial-lead resistors offers a
complete range of sizes, ratings and characteristics to
meet your requirements. They’re designed to give you
the stability and the physical and atmospheric protec-
tion you want. Write for Engincering Bulletins. * %

35 MARSHALL ST. o

April 20, 1957 — ELECTRONICS business edition
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AIRCRAFT | Floyd T. Hague
T. C. Muse
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John W, Klotz
{ John J. Crowley
E. F. Sweetser
{$. S. Podnos
I Melvin Bell
MAINT. ENGINEERING —— 4 Edward J. Engoron
GENERAL SCIENCES { Col. W. C. Burry
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CHIEF OF STAFF Gen. Maxwell Taylor

DEP. SECRETARY Donald A. Quarles

Eight ASSISTANT SECRETARIES OF DEFENSE

|
|

|

!
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s —_

NAVY
Secretary Thos. S. Gates
CHIEF OF NAVAL OPERATIONS
Adm. Arleigh Burke

SPECIAL ASS'T FOR GUIDED MISSIlES'v——SE(RETARY DEFENSE, Chas. E. Wilson——{(HAIRMAN, JOINT CHIEFS OF STAFF

Adm. Arthur W. Radford
(Twining to succeed in Aug. '57)

COMPTROLLER

HEALTH & MEDICAL
INTL. SECURITY AFFAIRS
PUBLIC AFFAIRS
MANPOWER

SUPPLY & LOGISTICS
PROPERTY & INSTALL

W. J, McNeil

Dr. Frank D. Berry
Mansfield D. Sprague
Murray Snyder
Vacant

Perkins McGuire
Floyd S. Bryant

—— — e ———————

AIR FORCE
Secretary James H. Douglas
CHIEF OF STAFF Gen. Nathan Twining
(T. D. White to succeed in Aug. '57)

NEW Pentagon batting order gives clectronics “first licks”

PENTAGON shuffles chiefs

® Electronics-minded men rising to top of heap
® Spending will remain high in our field

® But look out for drive on “waste’ in R&D

Mirrrary's high command—civilian and wniformed
—is undergoing its biggest shakeup since Fisenhower
took over from Truman five vears ago.

In the past few months, half a dozen top civilian
jobs have been tumed over to new men. Now, the
top uniformed command—the joint chicfs of staff--is
being revamped.

Before summer is over. Charles 1. Wilson muy
leave as Sceretary in charge of the whole $36-billion
shebang.

Spending for clectronics in guided missiles, aiveraft
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or other programs will remain high. Nay go cven
higher.

But in at lcast one top spot. a mau has arrived with
ideas which—if put into cffect—could bring some
gricf to mdreds of clectronics firms engaged prin-
cipally in military R&D.

Pentagon is taking a close look at “extravagant”
cmplovment of scientists and engincers in rescarch
and development of military clectronics.  'Fhis s
taking place under Frank D. Newbury, 75-vear old

13



ex-Westinghouse v-p, who has become Assistant See-
retary of Defense for Rescarch and Engincering.

Out of it could come changes in R&D contracting:
new curbs on inviting technical proposals before
award of R&D contracts; simpler military specifica-
tions; orders to give first production orders to the
shops which dcswn new cguipment.

Newbury's job is to run military programs for re-
scarch, development and production engineering, For
the past four vears, hie had been Assistant Defense
Sceretary in (lmwc only of production cngineering.

Newbury believes military R&1) projects “employ
Lngmurs much  more (,\trd\d"dllt]\ than thcv
should.” 1l¢ has approval from \\’1lson to probe the
problem. Newbnry's Director of Electronics, James
\. Bridges, former clectronices director for Navy's
Burcau of Ordnance will tan the show. 1le is slated
to head an interservice commmittee of engineers to
find out how much scientific and engineering man-
power is wasted in military R&D and tell how to
stop 1t.

Study will focus on clectronies because of Bridges”
own background and becanse the technical manpower
shortage is worst here. Newbury’s staff thinks it al-
rcady knows a lot of what's wrong and what to do
about it. For example:

‘I'hev think it is wasteful to get detailed technicul
proposals from a lot of irms before awarding an R&D
contract. Brdges savs that recently 30 firms were
asked for proposals on how they wonld design a new
radar. 1le estimates 60 man-vears of engineering were
tied up to prepare the 30 proposals—about 10 pereent
of all the engineering work that will go into the job.

Bridges fecls that almost all this usc of cugincering
manpower is wasted, that development contractors
xm be seleeted just as well through management
surveys of contractors by the military—without asking
for detailed technical proposals.

Newburny's staff thinks the first production of a new
item should be done by the shop that develops it, so
as to save engineering work.

New DOD lineup

[x rESHUFFLING of top Pentagon jobs. the men who
Delieve in air power have gained authority. T'wo of
the Pentagon’s three top |()bs Deputy Sceretary of
Defense and Chairman of the Joint Chicfs of Staff,
have gone to men who prefer air power.

Here's rundown on new promotions:

e Donald \. Quarles, ex-Western Fleetric v-p,
steps up from Air Foree Sceretary to Deputy Seere-
tary of Defense. Insiders sav he is slated to become
Scerctary of Defense this simmer if Wilson resigns.

Air Force Under Scerctary James T Douglas.
former Chicago and Washington lawver, replaces
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Quarles as Scerctary of the Air oree.

Thomas . Gates, investment banker and for-
mer Navy Undersceretary, takes over from Charles
"Thomas as Scerctary of the Navy.

e Ceneral Nathan 17 Twining, Air Foree Chief of
Staff, will succeed Adiniral Arthur W, Radford this
Sunnner as chairman of the Joint Chicfs of Staff.

e General ‘Thomas White, Air Foree Viee Chict
of Staff, succeeds ‘Lwining.

PILL goes on air

AN 1\ transmitter cncapsulated for swallowing
was annomnced last week.  Once inside the human
intestine, a 2NI184 junction transistor broadcasts
activitics of the digestive tract.  Signal frequency
is 1 mec.

Radio pill was developed and tested by Rocke-
feller lustitute, New York Veterans Administration
Hospital and RCA.  Pill was designed by Vladimir
K. /\\()r\l\ln and associates as unmoncd by Dr.
John 'l . Farrar.

Dc\lcc will help doctors study  gastrointestinal
pressure, possibly temperature and acidity. Tt is
cncased in Lucite 11 in. long and 4/10 in. in
diameter.  One end s a pressure-sensitive mbber
diaphragm.

Transistor oscillator is frequencey modulated by
pressure changes in the body.  Signal is detected np
to three feet away. Transmitter requires onlv 3/10
mw.

Transistor and ferrite-cop inductance core are mn
pill's center. At one end is replaceable storage bat-
terv.  Battery lasts 15 hours. but rescarchers are
working on recharging it from outside the body.

F-M' casters bullish

Ixpustry and IFCC both forccast growth for fon.
Comr. Robert I, Bartlev savs Commission plans
study of all allocations between 25 and 890 mg,
which includes fm. e says there will be hearing
within 40 davs, comments reccived until July 1.

Jolm F. Ncagher, Narts v-p for Radio quotes
three major manufacturers on fam equipment plans:
RCA mav make new line after a study now in prog-
ress.  Gates will continne making fn gear. GE has
no present plans in ficld.  Veager says fm channel
demand is spotty: 9 channcls vacant in \Minneapolis-
St. Panl. 6 applicants vving for 3 channcls in Los
Angcles.

arold 'Tanner, WLDNL Detroit, savs auto makers
arc hopeful about fam car radios. Thinks a major
mannfacturer will start making fan car sets in near
future.

Gardiner Greene of Browning Labs, Winchester,
VMass., sces fmoset potential of 4() million with new
gadget made by his irm. 1t tunes fan band through
tv sct. Price: at first $20, latter S12-14.
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Want PRIVATE-LABEL work?

It's cost plus six percent and you know you’re getting it

But look out for overdependence, it may be dangerous

Be prepared for buyer to exercise his option for more sets

IntERESTED I private-label manufacturing? Many
tv sctmakers are. Producing for department stores
and retailing chains is important business.

Private-label manufacturing is one way to get over
lulls in production schedules. It's also a way of cas-
ing inventorics of brand sets without stoppiug pro-
duction.

Although most private-label production is done
for rctail outlets, some sctmakers do it for other
sctmakers.

Companices with new developments have tumed
out scts for competitors who cannot tool up in
time to keep pace. Advantage is the same as when
decaling with rctailers, but the risk is less.

Orders from retailing organizations arc customarily
small, with option to buy more sets during the vear.
This often boils down to 5,000-10,000 sct orders to
fill about three times a year.

says the president of a
but it's cost plus

“It's not big potatocs,”
small sct-manufacturing company,

six pereent. At least vou know vou're making it.”

Recent agreement  between  Westinghonuse  and
Montgomery Ward points up big-company interest
- privatc-label sct making. owever, big-company
interest has been high for several vears.

One big company admits that as much as onec-
quarter of its tv and radio sct production has been
for private label.

“It's a matter of keeping the factory going.” savs
another.

Still another thinks it's present importance is to
“get mventories leveled.”

Options exercised by the retailer can create sticky
situations for the setmaker if they come unexpect-
edly.

Another caution, expressed by one manufacturer.
is that overdependence on private label making can
be dangerous. “It can hurt if it suddenly ends.”

Somce firms now active in privatc label voice
no fears. Making scts for Firestone, Western Auto.

TECHNICAL changes to watch

e Artificial moon carrving 48-channel, 7-1b magnetic-transistor tcle-
meter will probe radiation in near space, measure ambicnt temperature,
count micromcteorites. Progranmmed gyro-stabilized rocket, top right,

will firec moon into orbit (page 20).

¢ Analog-to-digital converters continue to gain in speed, accuracy.
Omne conversion a sccond was par four years ago, 200,000 a seeond
today. Accuracy increased from 0.1 to 0.05 pereent.
right, has 18 voltage input channcls, punched card output (2+4).

¢ Australian radio-operated tractor has cight-button control pancl.
Tv supervision of farming may be next step (4+4).

® Uhf beacon transmitters packaged in sardine cans help scarch
plancs find test missiles that come down over water (21).

¢ lmproved  design and  testing helps airborne  digital computer
opcerate 450 hours with only four minor failures (32).
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Montgomery Ward and some departiment storcs,
Iallicrafters finds private label work rewarding.
William Tlalligan Jr., the company’s sales v-p,
give it major credit for his favorable profit picturc.
“We lost close to SI million three years ago,”
he says. “Wc'll make a million in *57."
His other rcasons for liking private label:

e “[t's a contract busincss. The customer tells
us what hic wants. Wec build for the market.”

e “We¢ don't have to worry about distribution and
promotion moncy.”

* “We have a stability of accounts.”

Retailers claim, almost to a man, that privatc-
label tv sct sales are stcady.

ATOM delivers power

I'urure portable instrument power supplies may not
have to relv on chemical reactions. Nucleonic and
photoclectric techniques can produce power cells
with stable output from 100 C to —200 C and lower.

These may become connnercially feasible with the
opening of a new ALLC scparation plant.

Tests on a Walter Kidde Nuclear Labs’ prototype
cell disclosc that it puts out slightly more current at
—200 C than at room temperaturc.  This promiscs
some immunity from the low-temperature problems
of outer spacc.

The Kidde ccll uses a cadmium sulfide phosphor
mixed with promethium oxide, a fission byproduct.
The phosphor responds to beta radiation from the
radioisotope by cmitting infrared light. A plastic
window passes the infrared cmission to a silicon
solar ccll, which delivers cleetric current. The two-
stage process protects the semiconductor from direct
radiation damage, lengthens cell life.

Promethium now costs $500 a curie. New ALC
scparation facilitics to be rcadicd this vear should
make the radioactive stuff much more readily avail-
ablc, and mav drop the cost to 50¢ a curic.

Promethium oxide has a 2.6-vcar half-lifc and
radiation characteristics which offer no  serious
shiclding problem. Kiddc’s work was done for
Elgin Watch Co., which cstimates that the ccll
could power a watch with only a {g-in. shicld.

PRODUCTION and SALES statistics

CAPACITOR SALES

1956
1955
1954
1953
1952

1 U | I 1

MILLIONS
OF DOLLARS
SOURCE: RETMA

20 40 60 80 100 120 140 160

1 i 1 1 1 T I
180 200 220 240 260

Capacitor sales for 1956 were $255
million, 13} percent more than the
$225 million sold in 1955.

The 1956 figure scts a record.
Previous sales high of $225 million
was sct in 1953. Record was ticd
m 1955.

Breakdown of capacitor sales was
rccently supplied by Ceusus  of
Manufacturers  for 1954, Paper
capacitors account for largest part
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of dollar volume, 43 percent. Elee-
trolvtic tvpes with 25 pereent arc
next, followed by ceramic and mica
with 17 and 9 pereent respectively.

Flectronics Output Index averages
272.1 pereent in 1956, In Decem-
ber 1956 it stood at 295.0. Average
for 1955 was 225.8.

Manufacturers’ sales in 1956 aver-
age 20 pereent above 1955,
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Communication cquipment  pro-
duction workers numbered 407.8
thousand in December 1956, some
15 thousand above November.
Avcrage number emploved through-
out 1956 was 397.8 thousand.

Avcrage weekly hours worked by
communication cquipment produc-
tion workers amounted to 40.8 for
Dccember 1956 compared  with
41.3 for December 1955.



LA fights ENGINEER shortage

Local firms join school officials to reach high school students

Strengthen science curriculums by helping hold teachers

Tours and lectures heighten student interest in engineering

LvERYBODY 1¥ OUR industry talks about the engincer
shortage but out in Los Angeles thev are doing
somcthing about it.  Last month LA’s industry-
cducation program shifted into high gear as repre-
sentatives of 60 firms, manv of them in clectronics,
mct with city school officials.

Root of the engineer shortage is in high school.
More than 200,000 high school gradnates throughout
the conntry have the ability and money to go to col-
lege bnt do not do so.

Twin-pronged attack on the problem centails buf-
fering high school science curriculums and moti-
vating high school students to prepare for and
attend enginecring schools.

According to Supcrintendent of Schools Ellis
Jarvis, here’s what industrialists and educators arc
doing:

Several demonstration-lecture programs by tcams
from local firms have been presented before scicnee
classes in LA high schools. More are being ar-
ranged.

® Specialized equipment, generally unavailable to
regular teachers, is being featured.

* Companics provide lectures in the subjects that
most closcly corrclate with their own activitics.

Local indnstry arranges for summer cmplovinent
of science teachers. Advantages are threefold:

® Teachers arc brought up to date with rceent
developments.

® T'hey are provided with a substantial supplement
to their regular income.,

® Industry’s manpower shortage s partially al-
leviated.

Rubbernecking tours of local plants are sct up for
liigh school groups.  Rescarch and development
facilitics arc stressed, rather than production and
assembly operations.  Idea behind this: students will
want to follow the footsteps of engincers and scien-
tists they observe,

According to De Forest ‘I'rautman of Iughes Air-
craft, his company’s temporary emplovment pro-
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gram for high school tcachers was highly successful
last summer.

Ten LA teachers served, at standard teachers’ sal-
arics, as assistants in Ilughes’ rescarch departments.

Industry is on its honor not to make the tcacher
shortage worse in this program. Proselvting high
school tcachers for engincering jobs is ont.

In fact, next step is to extend the industry-cduca-
tion program into junior high. Lighth grade general-
sciecnce classes will also participate.

iven in high school it mav be too Tate to strike
out for an engincering carcer.  Students who decide
to switch to scientific ficlds in 11th or 12th grade
frequently find they Tack carlier courscs.

Here are a few resnlts of LA’s program to quicken
teenage interest in engineering and science: In 1954,
the number of students cnrolling for algebra was
12,093, In 1956, the number jumped to 16,817.
During this same period enrollees in 12th grade
physics went from 1,962 to 2,367. Mecanwhile total
high school population in Los Angeles increased only
10 pereent.

Measuring MILLIONTHS

TECIINICIAN in Sheffield Corp. laboratory uscs
clectronic gage block comparator to check industrial
gage blocks. Blocks are checked to millionths of an
inch via circuits which amplify 10,000 times
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Hampton Roads
Nation’s first

/IRGINIA

deep-water site

first choice for your plant

““‘Our shippes do lie so neare shoare
that they are moored to the Trees
in six fathom water.” So wrote
Master George Percy. one of Vir-
ginia’s first colonists, who sailed
into Hampton Roads in 1607.
And today, this superb port still
offers a choice of deepwater loca-
tions for your new plant.

Amoco, Nestle, Lipton and Dow
are among the leaders who have
recently chosen this key port-
industrial area. The competitive
advantages they find here can
profit your new plant as well.

SEE SIGHTS AND SITES!

Visit Jamestown Festival April 1-
Nov. 30, 1957. And while here,see %, o
some of Virginia's plant sites. “

18 Want more ‘'nformation? Use post card on last page.
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Top sea, land, air transportation
link you with markets and sources
of supply. You’re central to the
whole East, with favorable freight
rates to the Mid-West. You
have your choice of 9 main line
railroads, 45 truck lines, 3

Franklin

major airlines, and 300 shiplines.

Ample electricity at low cost flows
from VEPCO’s modern network.
Capability is already 1,362,000
kilowatts—and will reach
2,000,000 kilowatts by 1959.
Natural gas also serves our area.

Ask for full facts on mild living-
and-working climate. .. young but
corservative manpower . . . favor-
able taxes . . . fine educational,
recreational facilities. And for con-
fidential site-finding help, write or
phone VEPCO, serving “The Top
of the South.”

VIRGINIA ELECTRIC and POWER COMPANY

Clark P. Spellman, Director—Area Development
Electric Building, Richmond 9, Virginia ¢ Phone: 86-1/11

April 20, 1957 — ELECTRONICS business edition




MARKET research ups sales

® Market surveys get greater emphasis in electronics

® High incidence of new-product failures provide impetus

® Field study determines what customers want

The averace clectronic product lasts 3 to 5 vears
before it is made obsolete by new developments, .\
government study of 200 large manufacturers indi-
cates that only onc new product out of five is a
suceess.

These and other hard facts are leading clectronics
firms to think twice before spending large sums to
put a product on the market. The trend is toward
greater emphasis on market rescarch.

Market research attempts to determine who will
buy what and for how much, before a product is
manufactured. Specifically, market rescarch aids a
manufacturer in designing, developing, producing,
fmancing and advertising a product that will sell at
a profit.

GI¥s vice president in charge of marketing, 1°red
J. Borch, says: “We must focus our businesses on
the customer’s nceds and desires, including those
the customer is not aware of as well as those he
knows.”

Cost of developing an clectronic product may
range from a few thousand dollars for a conventional
component to several million dollars for a complex
system. If the product fails, this is only part of the
loss.

Danicl J. Webster, marketing manager of Ray-
thcon’s Commercial  Equipment  Division,  points
out some additional penaltics for product failure.

A company must continue servicing units sold
even though prodnction has been discontinued.
Servicing a discontinued line often requires making
limited quantitics of special parts and selling them
at a loss.

If another new product is made to replace the
failure, the manufacturer can sometimes get out of
the servicing dilemima. But, he may be obliged to
take back the discontimied model and make an
allowance on the new model.

An clectronic product may perform better than
the fondest hopes of the design engineer. ‘The cus-
tomer, however, may find it too heavy, the color
not right or opcration too complex.

Success breeds success. If the product does what
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the customer expects, he is inclined to go back to
the same manufacturer for other products. Trusting
the prodnct, he tmsts its maker.

Woebster describes how Rayvtheon's product plan-
ning comiittee handled a depth sounder for pleas-
urc boats.  Preliminary data was gathered, such
as market potential, competitive situation, technical
know-how, manufacturing facilities and cstimates of
return expected on investment.

Then the manufacturer made carcful survevs of
potential customers to determine exactly what they
wanted and how much they would pav.

When depth range. color, shape, size and other
characteristics were cstablished, a limited quantity
of production models was made. These were sold
at regular price, and their performance nsed for
ficld cvaluation.

INFRARED puts heat on

ENGINEERS arc building device for Fastman Ko-
dak to inspect film cmulsion in dark. Each scope
contains infrarcd source and converter tube with
phosphorescent screen. The firm has built 150
scopes, cach designed for a special task
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VANGUARD project director Hagen does some closeup stargazing as . . .

Tiny MOON bears big

hopes

e Satellite’s instruments may unlock solar secrets

e Big problem: little room for equipment

e NRL teaches reliable miniature design

LATE Tmis yEAR, if plans go well, a modificd Viking
rocket pushing an Acrobee second stage will place a
new moon over the carth. Inside it, the payload
of the opcration, will be a 178-cu in. cvlinder con-
taming sonic of the smallest telemetering and trans-
mitting gear cver bulit.

The satellite, being built under the dircction of
Naval Rescarch Lab’s John P. Ilagen, is one of six
currently plamned as part of U. S. participation in
the International Geophysical Year (July 1, 1957
through the end of 1958). Scientists hope that one
or morce of the spheres will remain aloft and send
back information about solar radiation and the
cnvironment of space.

The instruments in the satellitc will have to be

20

small and light. Each ounce of weight makes groan-
ing demands on the vehicle that will put the spherc
in the skv. And once aloft, the instruments must
work without attention. 2

Lquipment on the ground will track the 21-in,
diamceter sphere as it orbits around the carth. A
ground-based computing center directed by Ohio
astrononicr Panl Herget will process the position
data to find out morc about the carth’s shape, mass
distribution, intercontinental distances and upper-
air densitics.

Instroments m the satellite will measure its tem-
perature, count the nwmber of micrometeorites and
larger particles that strike it, and measure Lyman-
alpha radiation.
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Three kinds of cquipment will be spaceborne: the
measuring instruments, a telemetering encoder and

a radio transmitter to beam the colleeted data earth-

ward once cach orbit. The complete telemetering
and transmitting gear weighs less than ten pounds.

The instrument compartment is a cevlinder 74 in.
high and 5% in. in diameter. It will be divided ito
3-in. basic segments. The bottom 3 in. will be taken
up by the 15-0z power supplv—silver-cell batterics
capable of running the cquipment for about three

weceks.

Information about Lyvman-alpha radiation las
been cagerly sought, sinee the same solar storms that
producc this radiation at 1,215.7 Angstrom units

also affeet both the weather and radio transmission,

All rocket-borne instruments fired up so far have
provided only about an hour's obscrvation from
altitudes higher than the level of the ionosphere
where the Lyman-alpha line is absorbed.

The Lyvman-alpha detecting instrument is a photon
detector sensitive to the region between 1,100 and
1,340 Angstrom units. A silicon solar ccll will deter-
mine the position of the satellite with respect to

the sun.

Pcak Lyman radiation for cach orbit will be stored
in a magnctic core. The flux level in the core, pro-
portional to the peak radiation, will control the
frequency of an oscillator which will modulate the

Ninitrack radio transmitter.

Thermistors will measure the temperatnre inside

the insulated instrnment cylinder and on the satellite
surface. EFxtremes of temperature such as the enor-
mons heat of the lannching will not be accurately
mecasured,

Thin-Alm resistors cemented to the surface will
measure crosion. Special microphones will respond
to collisions with micromctcorites—particles as small
as onc ten-thousandth gram. .\ puncture in the
surfacc of the sphere will be deteeted by ancroid
pressure gages in two sealed compartments built into
the surface.

Once cach orbit, as the satellite passes over the
meridian which runs down the castern coast of the
U. S. and the western coast of South Amcrica, the
7-1b. NMinitrack transmitter will broadcast the ifor-
mation collected during the orbit.

A 48-channel encoder which nses magnetic circuits
and transistors will sample each of the instruments.
The encoder controls the modulator for the Mini-
track transmitter. Information beamed to earth will
be a series of high-frequency bursts. Intelligence will
be contained in the frequency of the bursts, the
time-duration of cach burst and the interval between
bursts.

The ground stations, lined up on the two coasts
of North and South America from Blossom Point,
Marvland, to Santiago, Chile, will rccord the data
on high-resolution magnetic tape.  ‘This magnctic
tape, in turn, will be used for oscilloscope viewing
and analvsis.

Technical DIGEST

New cpoxy adhesive replaces silver soldering for
bonding two Alnico permanent magnets to lamina-
tion stacks of Westinghouse recording wattmeters.
Boundmaster M620 adhesive used docs not flow or
drip during oven curing.  "Thumbscrews in position-
ing fixture give adequate pressure.

True black box is new calibrator for photoclectric
street lighting controls, made by VFisher-Pieree. Con-
trol plugs into spring contacts on hinged front pancl.
Pancl swings up to close dark chamber.  Lamps in-
side are turmed on and off to simulate snnrise and
sunsct.

Printed wiring boards made by GI for 1957 Olds-
mobile instrument pancls need no soldering. Snap-
in fixtores hold dashboard Limps, make direct contact
with wiring.  Fleven terminal pins staked on board
permit making all external connections with single
1T-pm socket.

Ultrasonic trcatment of pasteurized milk, packaging
in polvethylenc bags and quick-freczing in brine may
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permit one-vear storage to take care of over-produc-
tion, pernit  shipment  to milkshort  countrics.
Licenses are being granted by National Rescarch De-
velopment Corp., London.

Pickling solution for cleaning copper does not de-
velop dangerons fumes, is only mildlv acid, inhibits
further tarnishing for two weeks.  This Bececo proc-
ess uses water solution of ammoninm persulfate at
room tamperature, with dip for 30 seconds.

Loading cold-sctting resin witlt carbonyl iron par-
ticles gives excellent dissipative material for making
matched terminations of waveguides.  In tests at
Telecommunications Rescarch Fstablishment, Iing-
land, various ratios of S-microu iron and Marco resin
gave wide range of cleetromagnetic propertics.

Sardine cans prove to be ideal housings for minia
ture uhf beacon  transmitters built by IFairchild.
Teon cushions in can support ctched wiring pancl
with submiiature oscillator tube and two-transistor
power supply. Beacon helps planes locate missiles
test-ired over water. When can hits water, explo-
sive squib pushes out telescoping antenna,  starts
radio transmission.
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HE NEEDS AND READS ALL

You can reach him through the Technical Edition
(published the 1st of each month), or the Business Edi-
tions (published on the 10th and 20th) — or in all three’

electr()nics e awnis rosLieaTion
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electronic purchaser by 46,000

Only certain people are eligible to subscribe to ELECTRONICS mag-

azine.
They must be working engineers . . . production, design or research
engineers . . . management personnel . . . or other qualified workers in the

field of electronics.

Result of this screening? ELECTRONICS has become the recognized
index of the market!

The number of copies going into any territory is proportional to the
amount of electronic business in that territory. Also, the number of copies
going into any company . ..from 1 to 671 .. is proportional to the company’s
participation in the electronic industry.

ELECTRONICS paid 46,000 circulation and estimated readership of
128,000 . . . will give you coverage of the important men in the electronic
industry.

Let ELECTRONICS head your list!

3830 WEST 42ND STREET...NEW YORK 36, N.Y.
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DIGITIZER sales double

® Firms report 100-percent sales rise each year

® Speed increases from 1 conversion a second to 200,000

® Accuracy, reliability also better in new systems

Satks or digitizing devices. often called  analog-
to-digital converters, arc climbing about 100 percent
per vear. And road’s end isn't in sight.

Digitizers are getting faster and more complex all
the time. One voltage conversion per sccond was
usual four vears ago. Today at least one system is
geared for 200,000 per sccond.

By way of a refresher: In telemetering and process-
control cquipment physical quantitics such as tem-
perature and  pressure are measured in voltage,
a graphical or so-called amalog quantitv. The
digitizer samples voltages at a rapid ratc and con-
verts them into digits that can be printed out by
a high-speed printer, recorded on punched cards or
magnctic tape or fed direetly to a digital computer.

Like a hole in the PROP

RESONANCE tester by Branson is used at TTamil-
ton Standard division of United Aireraft to mcasare
wall thickness of hollow alamimum propeller blades.
Fxtrusions arc checked as received from fabricator,
after machining on tracer controlled plners (above),
during final machining for balancing and at final in-
spection

24

Digitizers find applications in wind-tunncel and
missile test-range  instrumentation, radar-computcer
systems like Sace and machine-tool controls.

IFor vears information was acquired in graphical
form. MNluch still is. Tlowever, digital data is often
preferred for case and speed of handling.

Accuracy in digitizers has improved from 0.1 per-
cent to 0.05 percent.

Reliability is also much improved, reports Joscph
IT. Davis, exceutive vice president of Epsco, a Boston
manufacturer of digitizers.

“lFour vears ago, the reliability wasn't so good.
Todayv our reliability average for units is 5,000 hours.
Once machine ran steadily under test conditions for
8,700 hours without cven an clectron tube failing.”

The first digitizers converted shaft positions into
numbers.  Now the varicty of tasks they perform is
almost cndless.  'T'hey can digitize radar returns,
simulated missile operations, geophysical and oil
explorations, aircraft flights and contours of mctal
parts to be machined.

The price of a digitizer is tremendously dependent
on what it will be nsed for.

I'psco has five basic types of digitizers ranging
in price from $8,500 to $20.000. Baird-Atomic of
Cambridge, Mass. which makes moderately high-
speed digitizers, sells 10-conversion-per-second units
for $1,500 to $3,000. Its 5,000-per-sccoud machines
sell for $5,000 to $10,000. Such units can reach
20,000 conversions per second in special applications.

At Baird-Atomic, Iugh I°. Stoddart, vice presi-
dent, savs:

“The major market now isn't for high-speed digit-
izers. Ten conversions per sccond is cnough for
many applications.  Specialized uses are something
clse. Some reguire extremely fast speeds, and when
the need s thereo it is great. But 1 can't sce a
widespread need for high-speed units vet.”

Digitizers have enjoved marked sneeess when vsed
with computers.  As for paving for themselves, some
digitizers have, it’s reported, done so in remarkably
short time. One $250,000 system paid for itsclf in
a few months.
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ARC Type H-14A Signal Generator

ARC’s H-14A Signal Generator provides a simple
and dependable means of checking omnirange and
localizer receivers in aircraft on the field, by sending
out on the hangar antenra a cont'nuous test identi-
fying signal that blankets the field. Tuned to this
signal, individual pilots or whole squadrons can
quickly test their own equioment. Voice can be trans-
mitted simultancously with signal. The instrument
will check 24 omni courses, omni course sensitivity,
operation of TO-FROM meter and flag-alarms, left-
center-right on 90/150 cps localizer, receiver fre-
quency calibration, reciproca! course accuracy, and
receiver output.,The H-14A is also widely used for

Checks Omni[Localizer Equipment

making quantitative measurements on the bench dur-
Ing receiver maintenance. Input power is 160 watts,
115 volts 60 cps.

The H-16A Standard Course Checker measures
the accuracy of the indicated omni course in ARC’s
H-14A or other omni signal generator to better than
V2 degree. It features a built-in method of checking
its own precision.

ARC’s Type H-12 Signal Generator (900-2100
mc) is equal to military TS-419 U, and provides a
reliable source of CW or pulsed rf. Internal circuits
provide control of width, rate and delay of internally-
generated pulses. Complete specifications on request,

Dependable Airborne Elecfronic Equipment Since 1928

 Plircraft Radio Corporation oo, wev s

Minioturized Automatic Qirection Finders ¢ Omni/loc Receivers * Course Oirectors * UHF and VHF Receivers ond Tronsmitters
LF Receivers ord Locp Direction Finders  10-Chownel Iselotion Amplifiers ¢ 8.Wott Audio Amplifiers
Interphone Amplifiess * Gmnironge Signol Gererotors onc Stondord Course Checkers ¢ 900-2100 Mc Signol Generotors

Type H-12
"UHF Signal Generator

Typ? H-16
Standard Course Checker
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McGRAW-HILL

MAILING LISTS
WILL HELP YOU

o Merchandise your
advertising
e Conduct Surveys
@ Get leads for your salesmen
e Get inquiries about
your product or service
® Pin-point geographical
or functional groups
e Sell Direct
e Build up weak territories
o Aid Dealer Relations

Direct Mail is o necessary supple-

ment lo a well rounded Business
Paper Advertising program.

600,00 actual names of the fop
buying influences in all the fields
covered by the McGraw-Hill publi-
cations make up our 150 mailing
lists. These lists are built and main-
tained primarily for our own use,
but they are available to you for
Direct Mail purposes. Pick out a
list of YOUR prospect from our
Industrial Direct Mail Cotalogue.
More and more, progressive compa-
nies are using Industrial Direct Mail
regularly as an adverlising medium,
They effectively allocate a portion
of their concenirate on the best
business publication,

For complete, detailed information
obout our service, fill in the coupon
or write for your copy of our free
Business and Industrial Direct Mail
catalogue,

AL
Mc GRAW-HILL

DIRECT MAIL LIST SERVICE

Direct Mail Division,

McGraw-Hill Publishing Co., Inc,

330 West 42nd $t.,, N. Y. 36, N. Y.
Please forward my free copy of the

McGraw-Hill “industrial Direct Mail
Catalogue.”’

Name

Company

Address
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New SHORTWAVE sales

Teenage interest gets credit
May boost sales to $20 million in ‘65
100,000 have already bought

SHORTWAVE receivers are again becoming popular with people who have
no real need for them. "They apparently just want a radio with “somc:
thing extra.”  No onc has reduced the size and shape of this scetion
of the market to statistics. But most sw makers arce aware of its presence.
One guess was hazarded: 100.000 people with no need for sw have
bought receivers.

Hallicrafters gives tecnagers credit for revival of shortwave listening.
William Halligan, Jr., Hallicrafter's v-p in charge of sales. thinks sw
listeners are at least partially responsible for the increase i the total
shortwave receiver sales from about $S10 million in 1947 to S15 million

in 1956.

Onc industry estimate on the future: sw listeners will raise total
Jhortwave reeeiver sales to $20 million a vear by 1965.

Collins has noted the presence of new buvers.

National's sales manager, Ben Ballard, thinks the new consumer sw
market is large cnough again to make iexpensive receivers feasible

to produce.

TITANIUM for chassis?

Trreastaa, the jet-plane metal, is
not vet off the ground i clectron-
ics. But its freedom from gascous
mmpuritics, high heat resistance and
anticorrosion qualitics are awaken-
mg interest.

A major cffort is adapting it to
tube parts. Gene Frbin, metallurgi-
cal sales  engineer  of  Titaninm
Metals Corp. of America, has high
hopes  for its application as a
getter to remove residual gas from
vacunm-tube envelopes. The metal,
he savs, has an affinity for oxvgen,
nitrogen and other gascs.

Other  developmental  uses  are
tube supports, anodes and - grid
clements, Titaniom shares  with
zi