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NEW-—-Raytheon Amplitron

Now=peak power 800 kw, bandwidths of 10%
with efficiencies of 50-70% over entire band

Anode Voltage . . ... ...
Anode Current . . .. .. ..

Peak Power Output . . .. .
Average Power Output . . .
Efticiency . . ... .. ... ..
Operating Band (+1 db) . .
Peak Power Input . . .
Phase Stability

with Anode Current . . . .

RAYTHEON MANUFACTURING COMPANY

QK520 Amplitron
= Typical Operation (Pulsed)

40 kV

. 35 amps
. 800 kw
. 1200 watts

55%
1225-1350 Mc
80 kw

. 1°/amp

The Amplitron is a new type of tube capable of power
amplification at microwave frequencies. Amplifica-
tion is obtained over a broad range of frequencies
without need of mechanical or electrical adjustments.
The Amplitron is a derivative of the magnetron and
retains many of its advantages—high operating effi-
ciency, simple construetion, small size, light weight,
low operating voltage.

The Amplitron uses crossed electric and magnetic
fields, a reentrant beam produced by a magnetron-
type cathode. and a non-reentrant broaudband circuit
matched at either end to external circuits.

Tariations in anode current or voltage have little
effect upon the total phase shift. This results in very
low phase pushing and excellent reproduction of the
input spectrum even under pulse conditions with slow
rise time and ripple. Because of low insertion loss,
duplexing may be accomplished at the input rather
than the output of the final rf amplifier.

A limited quantity of preliminary literature is now
available. To be sure of your copy, write now.

Microwave and Power Tube Operations, Section PT- 1]

Waltham 54, Massachusetts

Excellence in Electronics

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, 1llinois. 5236 Santa Monica Blvd., Los Angeles 29, California
Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes,
Semiconductor Products, Ceramics and Ceramic Assemblies
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Case History from the files of the Wincharger Corporation

problem: SUPPLY A SMALLER AND
LIGHTER POWER SUPPLY FOR |
HELICOPTER RADIO AUTOMATIC TUNING

When the Army adopted automatic tuning for heli-
copter transmitters, it was found that standard alter-
nators and dynamotors—housed and mounted to resist

shock and vibration—were too big and heavy for heli- 'N S—

copter use. -

Wincharger’s Research and Development Group was / ALTERDY"E BY
handed the problem of developing a smaller, lighter

power supply that would furnish the additional power W|NCHARGER

needed to run the equipment—yet stand up under the

rugged demands imposed on it. Spemflcatlﬂﬂs

After extensive study and testing, the Wincharger g'P:" T":“';"" 21732 "°|':‘ D.C. af 140 mil

s . : R utput No. 1 — volts D.C. a mlils,
grou[r i;ltegrated theTﬁ\C povrer section mtﬁ a clo.n;en Output No. 2— 310 volts D.C. of 30 mils.
tional dynamotor. 1€ result was a smaller, lighter Output No. 3 — 27 volts — 400 cycle AC at 300 mils,
Alterdyne that provided reliable power, withstood Temperature Range — Minus 40° C to plus 85° C.
shock and vibration and proved completely satisfactory A;lf*lfudec— 2’9.000 £t.

. . 1 uty — Continuous
under actual flight conditions. Max. Weight — 72 oz
. . . . Meets all requir ts milit ifications ~e

If your work requires special purpose power supplies, MIL - D244 o ments military specifications

inverters, alternators, dynamotors, bring your problem
to Wincharger’s Research and Development Group.

SPECIALISTS IN ELECTRONIC AND ROTARY ELECTRICAL DESIGN AND MANUFACTURE

WINCHARGER CORPORATION

DEPT. E-127 SIOUX CITY, IOWA _.

“‘f;.%?@;\ Sl A 4\2;?\ 1
Eﬁ‘i—:ﬂﬁq\@ {TF m

ALTERNATORS INVERTERS DYNAMOTORS UNIVERSAL MOTORS ENGINE-GENERATORS RADIOS
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General Electric announces...

TANTALUM STUR

SILICONE
BUSHING

PLAIN OR

ETCHED
FOIL

PAPER AND "~
TANTALUM NON-ACID
ELECTROLYTE

FOIL ROLL

LIFE TESTS OF TYPICAL 50 VDC KSR UNITS

140'-»—! | P e Tt

i

SILVER- WL Pl L Y | I

PLATED %loo ' ‘ 1 —L | -lEv'pei'ed I.le ot;’lio*c. | !

METAL g -L .l . e

CASE S °°4 T e
R — et —
= R | § | |
5 40}»— L a2 4 3 L_ 1 "L_,
= T ' ’
ot Zol»—} — —4— j + §, .| I 1
§’ 0'—~f*-r—-Jf - —«!» 1 —4= e ]L

_ S LR it SV L
O 200 400 6CO 8OO 1000 1200 140C 1600 1800 2200 2200 2400 2600
TIME IN HOURS

After operating at 125°C for 2000 hours, capaci-
tance of a typical KSR unit is reduced only 12%.
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..new KSR'Tantalytic™ Capacitors

KING SIZE RECTANGULAR uits offer
thousands of microfarads in lighter, smaller cases

Now General Electric offers a completely new Tantalytic
capacitor for use in computers, missiles, radar, and air-
borne electronic equipment—the King Size Rectangular
Capacitor. This unit offers more joules per size, weight,
and cost than any other tantalum capacitor available.

On a volt-microfarad basis, the new KSR’s are 409,
lighter, 309, smaller, and 409 less expensive than other
125°C rectangular capacitors. Compared with 125°C
cylindrical designs, KSR’s may be as much as 507%
lighter, 309, smaller, and 15, lower in cost.

Like other General Electric Tantalytic capacitors, the
KSR units offer “bulk capacitance,” i.e., high volt-
microfarads in an extremely small case. Now, one King
Size Rectangular capacitor can often be used where
several lower rated units were needed before. As a result
of this bulk capacitance, costly connections are reduced
and extra mounting brackets are eliminated.

1 Trade-mark of General Electric Co.

In addition to the great size and weight advantages,
the KSR capacitors offer these outstanding features:

e High reliability from —55°C to +125°C.

® Polar or non-polar construction; plain or etched foil.
¢ Long operating life at 125°C; extra long life at 85°C.
¢ Excellent shock and vibration characteristics.

® Non-acid electrolyte for long shelf life.

Dual temperature and voltage ratings.

KSR Tantalytic capacitors are now available in three
casg sizes: 1.375 inches, 2 inches, and 2.5 inches in height.
All three have the same base size: 1.316 inches by .75
inch. For more information on these new capacitors or
for assistance with your capacitor applications, contact
your General Electric Apparatus Sales Office. Or write
to General Electric Co., Section 449-1, Schenectady, N.Y.

* Registered trade-mark of General Electric Co.

Progress Is Ovr Most Important Prodvct

GENERAL @3 ELECTRIC

ACTUAL

SIZE
KSR
CAPACITORS

TYPICAL RATING:

1000 uf at 30 vdc
{potar, etched)

ELECTRONICS business edition — December 10, 1957

TYPICAL RATING:
350 uf at 30 vdc
{polar, etched)

TYPICAL RATING:
700 uf at 30 vdc
(polar, etched)

CIRCi © 3 READERS SERVICE CARD



glass-base
laminates?

C-D-F DILECTO"

is the answer!

Teflon*, silicone, epoxy, melamine, and phenolic glass-
fabric laminates. Polyester glass-mat laminates.

You can improve design. speed production, and save money
by specifying one of the many C-D-F Dilecto grades.
Whatever your application for these laminates — with
fine- or medium-weave glass-cloth base — you'll find a bet-
ter answer to your problem at C-D-F. (Melamine can also
be made with glass-mat base.) And C-D-F offers modern
machining and fabrication facilities to deliver production
quantitics of finished Dilecto parts to your specifications.

Sce our catalog in Sweet's Product Design File, where
the phone number of your nearby C-D-F sales engineer
is listed. For free trial samples of glass-basc Dilecto, or of
any other C-D-F plastics, mica, or fibre product, send us
your print or your problem! Write for your free copy of
C-D-F Technical Bulletin 64.

" N N

SPEED AUTOMATIC PRODUCTION of printed circuits with
warp-resistant C-D-F metal-clad Teflon* and epoxy ‘aminates.
Other advantages: high hond strength of copper to lzminate,
superior blister-resistance in solder immersion.

HIGH-VOITAGE (1800v.) RF ISOLATION is achieved by
miniature ©-D-F Dilecto gears in an aircraft receiver-trans-
mitter switch. They also had to exhibit dimensiona stabihty
througha wide temperature range, rasitance to fungus growth
and thermal shock.

PRECISE MACHINING AND FABRICATION are standard
benefits of Dilecto laminated plastics. These sihcane glass-
base parts (coil mountings, aircraft terminal board) were
sawed, duled, punched, and milled © production quantities
by C-D-F 2nd customer.

PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES

Grade

Equivalent
NEMA or
ASTM grade

Flexural
Strength
Lengthwise
{PSI}

Dissipatian
Factar at
106+
Cond. A

Dielectric
Strength
Parallel

Step x step

Insulotian
Resistance

Canc.
C96/35/90

Arc Re-
sistance
(seconds)

Maoximum
Operating
Temp. ("C.)

GB-127
(Teflan*)

None

14,000

0.0015

65

100,000

180 +

250

GB-12S

{Silicane)

G-7

28,000

0.002

60

100,000

1804

GB-28E
{Epaxy)

G-10

70,000

0.019

65

75,000

130

GB-28EFR
(Flame-Retardant Epaxy)

G-10

68,000

0.010

65

100,000

180

GB-28M

(Melamine)

G-5

50,000

0.014

50

100

185

GB-261D
{Phenalic)

G-1 and G-2

22,000

0.020

55

10,009

GM-PE
{Polyester)

GPO-1

35,000

0.020

70

200

130

150

plastics products.

These are typicol grades for typical applications. To
purpose better than any of these listed here. Consult t

meet speciol requirements,
he C-D-F Technicol Deportment

C-D-F mokes many other Dilectc grodes, one of which may serve yaur
for expert ossistonce with your design prcblem involving lominoted

CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE ML COMPANY « NEWARK 16, DELAWARE

CIRCLE 4 READERS SERVICE CARD
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FINANCIAL ROUNDUP

Yields Lure Investors

Drop in stock market prices
creates new opportunity for in-
vestors in electronic stocks

FaLLING sTOCK prices have created a new opportunity
for investors in clectronic stocks—to participate i
tomorrow’s growth while getting high  dividend
viclds todav.

Dividend viclds (ratio of annual cash dividend
payment to market price) of manv cleetronic stocks
now favorably compare with viclds of soap, cigarctte,
chain store, utility and other high-vielding stocks.

Average vield of all stocks at mid-November was

+4 pereent. Yields on eight of sixteen dividend
paying clectronic stocks tabulated below equalled or
exeeeded  this average.  Scven of the firms were
vielding five pereent or more. One stock in the
group was viclding more than cight percent.

This group is by no means tvpical of the clee-
tronics industry as most firms only pav stock divi-
dends or no dividends at all.  Others, like two
shown in the table. still vicld only nominal returns
on current prices.  Nevertheless, there are many
others in the industry vielding as much or more as
those used to illustrate this article.

Ifuture pricc movements of high-viclding dividend
paving clectronic stocks are worth watching.

Market experts feel that increasing numbers of
investors are being attracted to the high vields obtain-
able at todav’s low stock prices.

Price Yield Price Yield
Dividend — — = — —

Company Payments' At Mid-July At Mid-November

American Bosch Arma. .. ... ... . . 1 00 217 4.6 20 50
Bendix Aviation. ... ... ... ... ... . . . . . . . . 2. 40 56% 4.2 47 % 50
Con. Electrodynamics. . .......... .. ... ... .. 0.40 49% 0.8 26%, 1.5
Cornell-Dubilier. . ........... ... ... ... . . . 1.20 21V 51 1434 81
Daystrom. ............ ... ... ... ... . .. ... .. 1.20 44, 27 33% 36
Hazeltine . .. .. ... ... .. .. ... . . . . .. .. . . . 1.40 39V 36 34, 4.0
General Dynamics. . ............. .. ... .. ... . . . 2.00 59 34 55% 36
Hoffman Electronics. . . ... ...... .. .. . . . . . 1.00 24 4.2 19% 5.2
BM . 2.40 353 07 239, 0.8
International Resistance . ... ........ . .. .. . . .. . . 020 4% 4.1 4% 4.2
Magnavox. ... ... oo o 1.50 42V, 35 3% 4.8
Mallory (PR). . ... ... ... ... .. . ... ... 1 40 43% 3.2 28% 50
Motorola . . .. ... ..o 1.50 48% 3.1 42, 35
RCA. . 1.50 37% 4.0 28% 52
Servomechanisms. . ... ... .. 0.40 10% 3.8 7% 5.2
SperryRand............. ... ... ... ... .. ... .. . 0.80 25 32 18% 4.3

! Cash dividends paid or expected in 1957

SHARES and PRICES

Sit1con rectifier business is expe-
ricneing sharp growth because of
incrcasing  demand by industrial
and military users for small-size

high temperatures. General Instru-
ment, one of the leading manufac-
turcrs, got started on this line two
vears ago because of its attractive
prospects. General “Transistor SAVS
that it will begin production of

giming with this issuc, Shares and
Prices  compares  latest reported
carnings with those of the same
period m the preceding vear. Pre-
vious practice had been to compare
latest camnings with those of the

components  that can  withstand  silicon rectifiers carly in 1938, Be- full preceding vear.
Typical Indicated Earned Per Common Share 1957

Silicon Rectifier Recent Dividend Percent - ceAe — Price

Manufacturers Price Rate Yield 1957 Period 1956 Traded Range
General Electric. ... ... ... .. . 59 2.00 3.4 210 (9 mos) 1 85 NYSE 52%- 72%
General Instrument . . . . ... ... 5 0.45 9.0 018 (6 mos) 0 03 NYSE 4 8%
General Transistor. ... ... ... 19% R R 0.43 (6 mos) 0.43 ASE 8% -30
Motorola. ... ... ... .. .. 42 1.50 3.5 276 (9 mos) 2.49 NYSE 35% 51%
Raytheon. ... ... .. ....... .. 18% U ot/S (6 mos) l NYSE 16%- 23%
Texas Instruments. . . ... ... .. 22 R e 0 29 (9 mos) 0.14 NYSE 15%-31%
Van Normon Industries. . . . . .. 5% 0.20 3.9 R (9 mos) 0.72 NYSE 5 13
Westinghouse Electric, ... ... .. 57 % 2.00 3.5 2.83 (9 mos) d-0.17 NYSE 52%-68%

! Not comparable because of change in reporting period

ELECTRONICS business edition — December 10, 1957



Most Firms Small

66.5% in electronics fit in U. S.
small business class

NMrrGErs, acquisitions and internal growth have been
building bigger clectronic firms for many years.

But, ours todav is still largely a small business
industry, dc(()r(lmo to a survey by the Ilectronics
Industrics ‘\ssocmh(m.

1I'wo-thirds of F\IA's clectronic manufacturer mem-
bers are small business by government procurcment
standards.  IYor procurement sct-aside purposes the
government considers a company small if it cimploys
less than 300 persons and is not dominant in its ficld.

Large companices, with more than 1,000 cmployees
cach, represent 25 pereent of all finus in the indus-
trv. Smallest group of clectronic firms is the
medium-sized onc which represents only 8.5 pereent
of the total.

Average number of employees in the small busi-
ness group is 133, Average of the large firms exceceds
15.000, while average of the medinm-sized is 700.

‘The survey also found that most clectronic plants
arc small, even larger company oncs.  About 72

pereent of plants operated by medium-sized firms
and 43 percent of those operated by large firms had
fewer than 500 cmployces.

To Uncle: RSVP

NoOVEL PLAN for by-passing the moncy squecze result-
ing from the Defense Department’s policy of not
paving its bills on time has been devised by Elton
Barrett, president of C.G.S. Laboratorics, Stamford,
Conn.

Barrett recently sent the following telegram to
the Collector of Internal Revenue:

“Moncy duc us from Department of Defense
bcing held up.  Request ruling whether we can
assign accounts receivable duc from U.S. Govern-
ment in paviment of taxes due to U.S. Government.”

Unfortunately, the tax collector has not replied.

Onc member of the industry doubts that he cver
will. 1lowever. the member suggests that companics
unable to borrow money from banks to tide them
over may find that late payment of taxes is advan-
tagcous. ‘T'he penalty for late payment, he points
out, is only six percent. Bank money would cost
as much or more.

MERGERS, ACQUISITIONS and FINANCE

o Shicaffer Pen purchases Maico
Cowmpany, Minncapolis manufac-  sells
turer of hearing aids and devices.

75,000

e Perkin-Flimer, Norwalk, Conn.
of common

About $500.-

shares
stock at $20 a sharc.

based on Ravtlicon's liguid metal
fucl-gas cooled reactor concept.

Maico will operate as a Sheaffer
subsidiury  under the name  of
Maico Electronies, Inc.

e T'elecomputing completes
merger with Wi, R. Whittaker
Co. Both firms arc in the TLos
Angcles arca. Principal  products
of ‘I'cleccomputing, the surviving
corporation, now include comput-
ing cquipment, gyvroscopes, missile
componcents, nuclear test  equip-
ment, and aircraft  and  missile
valves and  controls,

e National Credit Office reports
that fArst-half sales of 20 leading
clectronic  component  mannfac-
turers increased six pereent in 1957
while camings gained 29 pereent.
Sales of the firms increased from
$255.5 million in the first  six
months of 1956 to $271.9 million
in the same period of 1957, Fam-
ings expanded from $9.3 million to
S12 mullion,

000 of procceds will be applicd
toward the cost of new plt fa-
cilities and $200,000 will go for
cost of new cquipment.  Perkin-
Flmer manufacturers scientific in-
stroments for use in laboratory
analvsis and plant process control.
It also makes optical svstems and
clements and  clectronic  compo-
ncnts.

e Amcrican Nuclear Power As-
sociates  formed Dby Ravtheon,
Clark Bros. division of Dresser
Opcrations, Griscom Russell sub-
sidiary of General Precision, Rock-
land Light and Power of Nvack,
N. Y., and Bnrns and Roe, New
York City architect-engineers. The
gronp plans to create the iitial
design of a new high-temperature,
high-performance  nuclear  power
plant. The plant is a nceessary
forcrunmer  to  cconomically com-
petitive nuclear power, the group
claims. The power plant will be

December

10,

e Gabriel Conipany, Cleveland,
Ohio, reports that it is continuing
cfforts to acquirc a medium-size
company in the aircraft, clectronics
and missile hvdraulic ficld on the
West Coast. "T'he cffort is part of
Gabricl's diversification program.

e I'rank Proctor & Associates of
New York City acquires majority
intcrest in Dumont  Airplane &
Marine  Instruments,  Clearficld,
Pa. A program of cxpansion for
Dumont is planned with greater
cemphasis on consumer and in-
dustrial production. Dumont will
also strengthen its position by a
program of acquisitions of busi-
nesses - allied ficlds. One of its
two divisions makes radio and tv
capacitors. ‘1I'he other is active in
sonar development and makes high-
precision clectronic devices. FFrank
Proctor is an industrial investment
organization specializing in acqui-
sitions.
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TRANSISTORS HERE?

Management executives are asking themselves, and others,
“can my business use transistors?” In order tc arrive at a
practical arswer, a knowledge is necessary of what this latest
electronic “miracle” does.

A transistor is a miniature semiconductor whicn is extremely
rehable and features extended life. These small rugged units are
easy to store, and handle. Present complex circuits involving
many conventional components can be reduced with the use of
transistors, thus effecting substantial savings both in material
and assemb'y time. Initial cost of transistors is lower than some
comparable conventional components.

The replacement of vacuum tubes is thought of as the present
furction of transistors . . . but this is only one segment of the
broad application possibilities.

The following list of applications, in diversified industries,
is an indication cf where transistors can be used:

GENERAL TRANSISTORIZED DEVICES

FUEL INJECTION SYSTEM IN AUTOMOBILES
ELECTRONIC-EYE BURGLAR ALARM

COMPLEX COMPUTERS

NEWLY DEVELOPED HOUSEHOLD APPLIANCES
IMPROVED DEVICES IN THE COMMUNICATION INOUSTRY
LOW POWER APPLICATIONS IN THE TOY INDUSTRY
DEVELOPMENTS IN THE TRANSPORTATION INDUSTRY
COMPLEX CIRCUITS OF CONTROL EQUIPMENT AND SYSTEMS IN THE PROCESSING INDUSTRIES

If you are administrative or technical management, yeu'll want to
know the answer to make your business more profitable . . .
write today for technical information to pass on to your engineers.

GENERAL TRANSISTOR
c o R P o R A T 1 o N

JAMAICA 35, NEW YORK

‘ THE FASTEST GROWING NAME IN TRANSISTORS ~ Cn

BELECTRONICS business edition — December 10, 1957 CIRCLE 5 READERS SERVICE CARD 9



DEMINERALIZATION ALONE

IS NOT ENOUGH

TO PRODUCE 15,000,000 OHM
WATER. . . FREE OF

ORGANICS, BACTERIA AND
SUBMICROSCOPIC PARTICLES

TWO-BED
DEMINERALIZER

BARNSTEAD |
MF® FILTER

il

THIS BARNSTEAD EQUIPMENT
EMPLOYING DEMINERALIZA-
TION, DISTILLATION AND SUB-
MICRON FILTRATION PRODUCES
PUREST WATER—HOH ABSOLUTE
IN PRODUCTION QUANTITIES

The above combination of Water De-
mineralizers. Water Still, and Barn- |
stead MF Filter, operated in series, |
will produce 15,000,000 OHM Water
in production quantities . . . free of
bacteria, organics and submicroscopic
particles. Write for Catalog 127, and
Bulletin 141.

NEW: TRANSISTOR WASHER
This apparatus washes vt
and  rinses  transistors "Tg

and other small electri- )
cal parts in hot distilled,
demineralized water. L
New repurification proc-

ess conserves thousands

of gallons of demin- ¥l
eralized water each day.

WRITE FOR BULLETIN

z146 ‘

arnstead

STILL & DEMINERALIZER €O.

BOSTON NEW YORK CLEVELAND
JAmaica Klingsbridge ACademy
4-3100 8-1557 6-6622
CHICAGD PHILADELPHIA LDOS ANGELES
Flnancial LDcust RYan
6-0588 8-1796 1-9373
JOHNSON CITY  SAN FRANCISCO CHATTANODGA
3113 TEmplebar 6-5863
2-5391

84 Lanesville Terrace, Boston 31, Mass.

FIRST IN PURE WATER SINCE 1878
CIRCLE 6 READERS SERVICE CARD
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WASHINGTON OUTLOOK

SENATE inquiry into the missile program, under Majority Leader Lyndon
B. Johnson's dircction, is giving scientific leaders the best sounding
board they've ever had to air their views of how scienee should be put
to work for national sccurity.

The highly publicized testimony of men like F.dward Teller and Van-
nevar Bush—calling for faster development schedules for missile projects,
increased military research spending and action to bolster scientific
cducation—will have an impact. It fits into Washington’s new atmos-
phere in which the role of scientific research has been raised to a posi-
tion never reached even during the gloomiest and darkest days of
World War IL

Washington’s new mood is alrcady clear in the Pentagon’s plan to
boost spending for basic rescarch in the physical sciences from roughly
$85 million this year to almost double this in fiscal 1959, beginning next
July L. TTowever, as this issuc goes to press, the plan hasn’t yet been
spelled out in detail.

® The military budget which goes to Congress next month will not
outline in full detail how the overall money increase is to be
carmarked (Sce p 117).

The big decisions will be made next fall, when the Pentagon’s
comptroller and the Budget Burcan dole out sums from the
congressional fiscal 1959 appropriation to the military services
for specific contract awards.

Congress will vote money for gencral categories—snch as re-
scarch and development, aircraft and missile buving and the like.
During the appropriations hearings, the Pentagon will give the
overall picture. T'his will be based on preliminary decisions on
matters such as future orders for Bocing B-32 heavy bhombers,
production schedules  for  Convair's new  supersenic  B-58
medinm bomber and production plans for long-range ballistic
missiles.

Onc basic controversy is if or when should piloted aircraft be
scrapped in favor of guided missiles? Meantime, the Defense
Department is getting ready to push up operational target dates
for ballistic missiles, increase SAC base dispersal, beef up radar
warning lines and boost the salaries being paid to military
technicians.

Onc big rhubarb of interest to many companies and hundreds
of exceutives in the clectronies industry is whether the Air Foree
or Armyv should control planes and missiles over tactical com-
bat arcas.

® Latest twist in the administration’s post-Sputnik backtrack is
the Pentagon’s decision to (1) start volume production of an
IRBM within the next 12 months and (2) start building an
ICBNI Taunching site at I'rancis Il. Warren Air I'oree Base, near
Chevenne, Wyo.

At press time, the Air FForee's Thor IRBN was defiitely set
for volome production. There was talk, too, that the Army's
competing Jupiter IRBNI will also be pushed into production
as a “Dack-up” project. (1id. note: ‘T'his has just been donc.)
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CLIFTON PRECISION ANNOUNCES
NEW WESTERN DIVISION

New Clifton Preeision plant at Colorado Springs, Colorado

ONLY OUTSTANDING PERFORMANGCE
MAKES GROWTH LIKE THIS POSSIBLE

Today shipments of CPPC

rotary components are

running 4 times the rate PRODUCTION
of two and a half years 1
ago (see chart).

The new facility will
permit a further 1007
increase in rate of
shipments.

Only outstanding per-
formance makes growth
like this possible. CPPC
synchros have provided | | .
highest accuracy and reli- 1954 1§55 1956 1957
ability in the least bulk
and weight.

DAILY SHIPMENTS
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Colorado Springs
Area Named

Production Capacity Doubled

Clifton Heights, Pa., November 4,
1957—Clifton Precision Products
Co., Inc. today announced comple-
tion of arrangements for the pur-
chase of a 33,000 sq. ft. plant at
Colorado Springs. Colorado. The
plant will approximately double the
Company’s capacity to produce
synchros and electro-mechanical
components for aircraft and missile
instrumentation, guidance and
control.

The new plant. which is situated
on |3 acres of land at the foot of
the Rocky Mountains, is presently
being equipped and will be in pro-
duction shortly.

Clifton Precision is a leading in-
dependent manufacturer of synchros,
servo motors and all types of rotary
components for airborne electronic
equipment. The Company has spe-
cialized in sub miniature, high
accuracy units.
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Immediate
Delivery

7/Ltﬂﬂ'”””

CAPACITORS
For

« RESEARCH - PROTOTYPE - PILOT
- SMALL PRODUCTION RUNS

Your local jobber can make
| immediate delivery, now, of
| famous Vitramon Capacitators
A —right from his shelf! Quan-
tities up to 1000 pieces may
be purchased at factory price,
and distributors offer a com-
plete line from 0.5 mmf to 6800
~~_, mmf in both the 300-VDCW

—
i and 500-VDCW Series in 5%
| tolerance.
See your jobber now for im-

mediate delivery.

BUY Vitramon Capacitors DIRECTLY
FROM THESE DISTRIBUTORS

V. R. Weatherford Co.,
Glendale, California

Brill Electronics,
Oakland. California

Radio Parts Company,
San Diego. California

Denver Electronics Supply

General Radio Supply

Camden, N'o:w Jersey

Federal Electronics,
Binghamton. New York

Schweber Electronics,
Mineola. L. I., New York

Terminal Radio Corp..
New York, New York

Valley Ele'ctronics Labs,
ne.,
Utica. New York
0il Capitol Electronics

Denver, Colorado
General Distributing
orp.,

Fort Lauderdale, Florida

Allied Radio Corp.
Chicago. 1llinois

Kann.Ellert Electronics,

orp.,
Tulsa, Okiahoma
Electronic Wholesalers,
ne.,
Washington, D. C.
Electr(\:) Sonic Supply

Baltimore, Maryland
Industrial Electronic

0., It
Toronto, Ontario, Canada

®
I J
Incorporated

upply inc.,
Needham Heights, Mass.

BOX 544 +« BRIDGEPORT 1, CONN.
CIRCLE 8 READERS SERVICE CARD
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EXECUTIVES IN THE NEWS

Fink: particular talent

Just TweLvE days after his 46th birthday (en Nov. 20), Donald Glen
Fink was clected president of the Institute cf Radio Lingincers.
Although he will not take officc until January, he is alrcady stepping
up his activity with the professional fraternity

Fink, who has been rescarch director for Philco consumer products
since 1952, was for many vears identified with Errcironics. He came
to this magazine m 1934. 1 vear after his graduation from MI'T, and
became its cditor-in-chicf in 1946, Associatcs think of him as a “finc
engincer"—and an exceptionally articulate onc.

Washington has made good usc of his particular talent for both under-
standing tcchnology an(l explaining it.  Tle was an expert consultant
on radar for the Scerctary of War, worked on the Crossroads tests at
Bikini. Later he served in an advisory capacity to the Departments of
Defense and State. now sits on the Army Scientific Advisory Pancl.

Pragmatist Fink thinks that it is in rescarch—"the initial function.”
he calls it—that brains can make a larger coutribution to a development
effort than monev. 1 do not feel™ he adds drily “that rescarch
the end of the road.”  About the industry, the new IRE president is
optimistic, thinks “wc will have to be more sclective in military work,
put our moncy and naupower where it counts most.”

Nine vears ago, he marricd mathematician Alice Berry, wliom he
met in 1947 at the underwater sound labs in New London, Conn.
They have one boy and two girls.

Fink rcads a lot (Churchill's Historv being the most recent project),
cnjovs serious organ music, still Lccps a schedule on ham  station
W3TVI. likes to swim.  Up until recently he spent a lot of time
writing: he's written 10 books, is still ceditor of its Proceedings.

10, p 21} is really based on the in-

COMMENT

Quality Hunt

If the gauntlet thrown down
against statistical quality control
(“Qualty Tlunt Gets Tlot,” Oct.

December 10,

dicated Tevel of misunderstanding
in the cdlectronics  industry,  the
“confusion among clectronic bhuy-
crs and scllers”™ must indeed be
magn:fcent.

Soricance does not like attribute
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jndgment applied to partial mal-
function: this may bhe a sensible
opiion i some cases. Nor is he
m favor of an item standard which
calls the good wnit (c.g. one-time
tube malfunction) a reject: few
people arc. But the solution: a
sliding tolerance system! This ap-
pears to apply some clastic item
standard for dimensions, clectrical
characteristics. cte.—perhaps some-
thing that can be stretched to ac-
cept anvthing coming off the linc.

Acceptance Quality Levels and
the accompanying sampling plans
m MIL STD 105\ are not item
standards:  they  are lot quality
standards for use in conjunction
with attribute item standards where
attribute inspection is applicable.
Wlhere it is not. there are lot
guality standards available for ap-
plication to mspection by variables
or on a continuing line.

“Time to failure™ and “aceept-
able malfunction rate™ mayv cach
be a peenliarty valid measure of the
acceptability of an clectronic item.
Thev will not avoid the fact. how-
cver, that aceeptance of ANV quan-
titv production must be on a lot
basis. to which lot quality standards
arce inevitablv applicable. This is as
mescapable as the proverbial death
and taxes.

H. tl. MEEKER, [x.
U, S, Navarn AvivusrrioN

Deror 66

c/0 PO San I"'rancisco

Our article neither expressed nor
implied that we were talking abont
item standards, and wc’re sorry
Reader Mecker took us wrong. Slid-
ing tolcrances as described in our
article would be nnigue only in that
they would be mutually understood
by both buver and scller.

More Sputnik

Re the first sound of Sputnik
(Letrers. Novo 10 p 17) WERE
was wav behind  in getting the
sond. Tlere in Atlanta 1 picked
up Sputnik at 8:15 pan. EST on
Oct. 4 (Fridav). fed it divectly over
the phone to local \WSB for taping
and re-broadeast  throughout  the
evening.

Can anvone top this?

Rosrri S, Ducean Jr.
Areania, Groreia
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/in an instant - THE KILL

Twelve seconds ago, this hostile aircraft came in range of

Navy interceptor. Ten seconds ago, a little black box took control
of the Navy craft's weapors system. Four saconds ago it
unleashed a solvo of deadly -ockets. Twe seconds from now

the intruder will exploda into a ball of firz,

The littie black box that takes credit for the kill is an airborne
fire control computer designed to make split-second decisions in
high-speed aerial warfare. Credit for the black box goes

to the Mavy, to Lenkurt and other cooperating manufacturers.
Developed to meet a specific mijitary need, it is one of the
unpublicized but highly important marvels of this electronic cge.
Everything else about it is classified.

But it can be said that Lenkurt has unique facilities and
experience for 'black box projects™ as well as for commerzial
and industrial communications systems. You are invited to

ioin the growing list of users — including America’s telephona
companies, railroads, pipelines, and government agencies —
who look to Lenkurt for leadership in telecommunications.

it

ELECTREC
San Carlos, Calif. * Mexico, D.F. * Vancouver, 8.C.

Lenkurt Products cre distributed to Publtic Utiliti=s by T o E XTIIEL A
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DELCO’S FAMILY OF HIGH POWER
TRANSISTORS

Typical Characteristics at 25°C

Qa« 2
4}

@

3

£3
s

U

£3

Maximum Collector Current 13 13 |13 |13 :m?.
Maximum Collector Voltage (Emitter Open) 100| 80 | 80 | 60 | 60 | 50 | 50 | 40 v4°g
Saturation Voltage (13 amp.) . 0.7 0.7 0.7 0.7 |0.7 |0.7 |0.7 |0.7 ?‘;Z
Max. Square Wave Power Qutput at 400 ~ P-P* 400/310/310(225|225(180|180|135 '!“3"‘5
Max. Sine Wave Power Output at 400 ~ P-P* 180| 140| 140| 100| 100| 80 | 80 | 60 :,?.
Power Dissipation (Stud Temperature 25°C) 70| 70 | 70 | 70 | 55 | 55 | 55 | 55 3‘3‘
et Grodienl el Duniehamio Mauniihg @asen] 1-0°| 1-07]1 .0°1.0°1.2°|1.2°|1.2°|1.2° °lc/3:..
N°1':i;“;‘:c2°-’_°2c:;:::'1c=_1.2 Yo -19|-19(-19|-13|-24 |-13|-24 | -13 -3u7

*Adequate Heat Sink

Offer a wide range of
performance characteristics
to meet your switching,
regulation or power

supply requirements

14 CIRCLE 10 READERS SERVICE CARD

* Designed te meet MIL-T-19500/13 (USAF) 18 JUNE 1957

These nine Delco Radio alloy junction germanium PNP
power lransistors are now in volume produghon They
are characterized by high output power, high gain, and
low distortion. And all are normalized to retain superior
performance characteristics regardless of age.

Check the data chart above—see how they fit your
particular requirements in current switching, regulation
or power supply. Write for detailed information and
engineering data. Delco Radio maintains offices in Newark,
N. J. and Santa Monica, Calif. for your convenience.

DELCO RADIO

Division of General Motors
Kokomo, Indiana
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Giant master-slave manipnlator at work in mmclear aircraft engine ‘“‘hot shop” operated by GE for
AEC. Radio and closed tv aid development work and 3-I) color tv is planned

Atomic Planes in 1965 ?

"The Russians will follow their ICBM and
satellite successes with the first nuclear air-
craft, further harming our world political posi-

n

tion......

Congressman Meclvin Price, Chairman, R&D
Subcommittee, louse Atomic I'nergy Committee

Prosprcrs of aircraft nuclear propulsion are bringing
a new kind of technology to our industry. The big
questions this week: when do we go into production
and what do we produce?

Official sources say target dates arc classified.

ELECTRONICS business edition — December 10, 1957

Aviation Weck, a McGraw-Hill publication, savs
that the Air Force has a schedule which calls for
flight in the mid-1960’s.

Total Air Force spending is reported to be $200
million a year, half of the fiscal 1958 request. The
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Atomic Fnecrgy Commission spent $86.7 million on
aircraft reactor development in fiscal 1957.

Recent cvents indicate the timetable may be
speeded up.  Department of Defense and AEC
agreed to place their projects under a jomt head,
Maj. Gen. D. . Keimn, of the Air Force.  Newest
indications arc that the first atomic planc may be
a modified jet planc.  R&D under the present
timetable called for a special new planc.

The military value of plancs with vast ranges
is well-recognized.  Such ranges are advocated for
stratcgic bombers and Naval patrol planes.

Some officials scc great political urgency today.
‘I'hey fear the psvehological and propaganda advan-
tage Russia would gain by being first.

The US-USSR race is apparently close.  AlKC
reported last fall that a turbojet laboratory engine
was tun on nuclear heat.  Reports of Russian
engine model tests were heard last spring.

Congressman Nelvin Price, R&D) subcommittee
chairman of Congress” atomic cnergy committee,
made these points during a recent interview with
ELecrronNics:

Ile predicted the Russians would follow their
ICBM and satcllite successes with the first nuclear
aircraft, further harming our world political position.

e criticized the lmitation of funds and said
that “the figure has been reduced sinee initial budget
considcerations this vear.”

“T'oo many study committees, he savs, arc delaving
progress. e thinks we should have two goals:
get a planc up fast while still aiming ultimatcly at
the best for later.

‘T'he fragments of unclassificd information indicate
that we lhave turned some important comers. Con-
struction of fullscale ground facilitics has begun
and will be ready in two yvears.

STl ek
-

Seh mEmsmemymee

w

Enginecrs use particle accelcrator at Lockheed in study
of radiation problems facing nuclear aircraft

~
"
S

¥ - ] ]
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AEC spending for aircraft reactor devclopment
and construction has pulled ahcad of AEC’s biggest
outlays for naval rcactors. Studies of nnclear rockets
and ramjets have begun.

One ARDC officer savs there has been no decision
on what kind of planc to build (subsonic, supcr-
sonic, high or low-fiving) and, hence, no “finalized
schedule.”

Specific clectronic equipment design must also
wait on that decision, he savs, but there have been
extensive studies and some development work in
radiation tolcrant components and systems. A num-
ber of reports on this work are being published.

Woeight considerations will limit full radiation
shiclding to the crew quarters. A large proportion
of the planc and its reactor and flight instrumenta-
tion will have a radiation environment.

Since no material is immunc to radiation, people
in charge of clectronic development do not expect
anv great breakthrough in materials.  “What we
need,” one jokes, “is a bucket of clectrons to stop
gamma rays.”

The trick is to build components that will with-
stand radiation for a usable period, or components
whose values change to a known and compensable
degree under radiation.

A good rule of thumb is to test components first
at 500 C and then in a reactor.  GE has opcrated
metal-ceramic circuits at 845 C, in radiation, for
over 1,000 hours.  Servomechanisms is using vacuum
evaporation to make components of otherwise nn-
workable materials.

Other firms reported engaged in clectronie re-
scarch or development include Admiral, Cook Labo-
ratorics, 1lughes, Magnctics, Notorola, RCA and
Stromberg-Carlson;  Convair, Lockheed, Bocing,
North American on aircraft; GI%, Pratt and Whitney
on cngines.

ARDC last May hired Battelle Memorial Institute
to gather and collate all data on radiation cffects
relating to nuclear aircraft, for use of authorized
agencics and contractors.  Battelle will also advise
on gaps and duplications in the R&1) cffort.

The first two in a scries of semiannual sympo-
siums on radiation cffects, sponsored by ARDC and
its contractors, were held this NMay and October.
Navv, Ay, authorized rescarchers were also among
those in attendance.

Reactor control and remote repair gnidance equip-
ment will be added to standard aircraft instruments.
Reliability, ARDC says, will be a greater problem
in plancs staving aloft many days. Sparcs may be
essential in order to allow cxtensive maintenance
in flight.
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Military: The Chill Is Off

Last Friday’s Vanguard catastrophe puts even more heat on this
country’s military missile and satellite development programs

Electronics share of annual military dollars is slated to exceed $4
billion, with speeded ballistic missile development underway

lixerosion and fire that destroyed Navy’s satellite-
carrying - Vanguard rocket on its launching pad
I'riday will put the heat on missile and rocket
developers for months to come.

liven a successful firing of the Army's Jupiter C
rocket (sce p. 42) would do little to restore national
prestige alrcady tarnished by two successful Soviet
satcllite launchings.

‘This much is for surc: The prolonged squeeze on
defensc expenditures is at an end.  Plans for stepped
up spending are the order of the day.  VFor our
industry the impact boils down to this:

Quantity production of incrtial guidance systems,
controls, and clectronic ground-handling cquipment
for intermediate-range ballistic missiles will now be
scheduled sooner and in larger volume than origi-
nally planncd.

Development will now be speeded up for long-
range radar for ballistic missile defensce systems, anti-
submarine detection devicees, and clectronic gear ticd
to the intcrcontinental ballistic missile projeets.

Applicd rescarch efforts will now be increased in
such ficlds as clectromagnctic propagation and de-
tection, and data-processing and computing systems.

Until the turmaround, many Pentagon officials had
been predicting a fairly stable rate of expenditures
for military clectronic cquipment in the near future,
‘The current level ot deliverices is running at an
anmual rate between $3.5 billion and $+4 billion,
including aircraft and missile clectronic systems and
components.

Now the outlook is for a steadily rising ratc of
expenditures for clectronics.

But the spending hikes will be cxceedingly sclee-
tive.  Administration spokesinen cmphasize that
there'll be new production cuts or stretchouts to
offsct some of the increased spending.  It's likely
that some producers of clectronic cquipment for
manned  tactical  and fightcr-interceptor  plancs,
ground communication gear, shorter-range radar, and
the like will be hit.

In recent weeks, there’s been an intensifying

Tubes Guide Missile Telescope

Electronically guided tclescope at Melbourne, Fla.
photographs missiles launched from AFMTC, Cape
Canaveral, Fla. during the first several hundred miles
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of flight. Designed and built by Perkin-Elmer, the
ROTI Mark 11 (Recording Optical ‘I'tacking Instru-
ment) has a 500-in. focal length, weighs 8 tons.
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Washington reaction to Sputnik: the unloosening of
old budget restrictions of missiles and basic rescarch,
the move to pool weapon development in NATO,
the appointment of M117s James R. Killian as the
President’s special assistant to spearhead increased
federal participation in scientific rescarch, the over-
haul of Pentagon missile management (scc Wash-
ington Outlook, p. 10).

Mcanwhile, the military budget for fiscal 1959 is
shaping up. ‘The Pentagon has abandoncd all pre-
tense of sticking to its overall $38 billion expendi-
turc cciling for fiscal vear 1958, which comes to a
closc June 30, 1958.

A $200 million military budget hike for January-
June 1958 is in the works, taking more heat oft major
aircraft and wmissile projects, previously in line for
new stretchouts.  Some of this money will, of course,
go to electronics firms.

Coming on top of the $400 million budget hike
allowed for July-December 1957 spending, the latest

figure for this vear's overall defense cexpenditures
now comes to $38.6 billion—$600 million over the
administration’s original ceiling but still some $2
billion over the spending level at the time the budget
squeeze began carlier in the year.

As ELECI'RONICS went to press, Pentagon
consensus was that fiscal 1959 spending will total
about $39 billion—only some $400 million over this
year. Bnt requests for new appropriations sccmed
headed for $40 billion, $2 billion over the admin-
istration’s pre-Spntnik  budget plans.  Administra-
tion insiders predict anunal spending boosts of about
$1.5 billion over the next threc years.

Morc of these defense dollars will go for clectronic
cquipment and components. During October to
next Jung, total value of military procurcment con-
tracts to bc let will be about $14 billion—roughly
the sanic amount awarded during all of fiscal 1957.
In fiscal 1959, the valuc of new contract awards will
risc substantially for the first time in two years.

PRODUCTION and SALES

A  vacum E==S cas or varor
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$70 |-

$50 |-
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1ST HALF

Industrial Tube Sales Climb 11%

InpUSTRIAL tube sales in the first
six months of 1957 werc 11 pereent
ahcad of the same period for 1956.
Sales for the first half of this year
were $63.0 million compared with
$56.9 million for the first half of
1956, rcports the National Elec-
trical Manufacturers Association.

Magnctrons, with sales of $32.5
million, led tube type sales in the
1957 half. Sccond placc went to
vacuum tubces with sales of $21.4
million. Remainder was  divided
between gas or vapor types with
sales of $6.1 million and gaps or
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T/R boxes with $3 million salcs.
Relative sales positions of these
four industrial tubc types have not
changed since 1953—the period
charted. Ilowcever, magnetron sales
have become proportionately morce
important, while sales of vacuum
and gas or vapor types have become
relatively less important. There has
been little change in pereentage
sales of gaps or 1/R boxcs.
Magnctrons  accounted for 51
pereent of all sales in the first half
of 1957, up from 41 percent in
1953. Vacuum tubes’ share of the
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total dropped from 38 to 3+ per-
cent, while gas or vapor typcs
dropped from 15 to 10 pereent.

Though  industrial clectronic
sales have advanced from $600 mil-
lion in 1953 to over $1 Dillion
(cstimated  for 1957), indastrial
tube sales have failed to keep pace.
The variance in the two growth
rates rcflects the trend  toward
smaller and less costly tubcs.

Industrial tube sales incrcased
bv only 11 percent from 1953 to
1956, from $106.6 million to
$117.7 million.
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MIT’s big dish may be our first line of defense against transpolar
intercontinental ballistic missiles. But first, nature poses some knotty

problems. That's why . . . ..

Missile Radar Probes Arctic

Secrers of the northern lights are being unlocked
these days so that an antimissile can cffcctively
dcfend the North Amecrican continent.

Propagation of radio waves by the aurora borealis
would scriously hamper detection and tracking of
missiles coming over the North Pole, just as clec-
tronic disturbances crippled NATO communications
for 48 hours in the Norwegian Sea arca.

To study this problem, and the radio cffect of
mctcors, MI'1”s Lincoln Laboratory has in opcration
a “very large, high-powered long-range radar” on
Millstone Hill, which is situated 35 miles northwest
of Boston.

The Millstone radar is the first step in a joint
project of the U. S. Air Force and the Defense
Rescarch Board of Canada for ballistic missile
defense of North America. A twin radar installa-
tion is planned for the Prince Albert arca of Sas-
katchewan in western Canada.

Decsigned as a rescarch tool, first big job of the
Millstone facility was tracking of Sputnik I and II
at remote distances.

The radar will also be used in the Navy's projeet
Vanguard IGY satcllite program.

Technical details of the Millstone installation are
shrouded by the Air Foree, but it is clear that this
is “morc and better” than DENV or any other mdar
device now operated by the U. S.

Spccially designed klystron tubes, 11 feet high,
provide the transmitting power. This indicates that

ELECTRONICS business edition — December 10, 1957

Millstone probably radiates not less than onc mega-
watt peak pulse power, 100,000 watts average.

Range? ‘I'hce Air Forcc savs “long range.” Period.
Comments a Lincoln Lab official: “It’s not in the
naturc of 150 miles. It's a big one.” Onc gucss on
extreme range is sonmicthing over 1,000 miles.

Both the Air Force and Lincoln Lab brush off
qucries about pulse width, repctition ratc and peak
pulse power.

Closc study of the picture rcleased to the public
gives hints that the pulse width is two milliscconds,
that the radar uscs a monopulse system for con
tinnous tracking. Size and shape of waveguide
indicate a frequency of aronnd 150 megacycles.

Signal-to-noise ratis is not revealed.  Lincoln Lab
says new tools and techniques were developed in the
design of the radar and its associated gear.

A special transistorized digital computer was de-
signed and built by Lincoln to process the radar
return signals on a real-time basis at very high speeds.
Such equipment would be cssential in antimissile
operations. A tapc printer records these radar re-
turns at thounsands of characters per sccond.

The antenna svstem consists of a parabolic re-
flector, 84 feet in diamcter, mounted on a concrete
and stecl tower 90 fcet high. The rotating portion
of the antecnna structure weighs 90 tons.  With a
horizontal rotating capabilitv of 360 degrees and a
vertical clevating capability of 90 degrees, the an-
tenna can sweep the sky.
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TI MIL-Line Precision Resistors

HOLD TOLERANCE...EVEN WHEN DRIPPING WET!

Soaking wet, dried out, or ‘shook up,” TT MIL-
Line deposited carbon resistors still far exceed
MIL-R 105098. They emerge from one accept-
ance test after another — by major electronics
manufacturers — with performance records that
have not been equalleé. It’s the seal that makes
the difference . . . an exelusive Texas Instruments
process that snugly wraps these precision resistors
in tough jackets of a special coating with high
dielectric strength.

For ease in design, production and maintenance

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 3% 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 T1 reel pack designed to speed procuction.
T1 precision deposited carbon resistors are mass produced and
packaged in five sizes from 14 watt to 2 watts with resist-
ance values from 25 ohms to 30 megohms.

TEXAS INSTRUMENTS
I NCORPORATED

6000 LEMMON AVENUE



NINE-MONTH ROUNDUP:

Sales and Profits Show Rise

1. For 30 of 36 firms: sales are running ahead of a year ago

2. Six of ‘em sport sales and profit gains of over 25 percent

3. Five others breathe easier by going from red to black

Despite defense contract stretchouts and cutbacks
in the third quarter of 1957, operating reports of
most electronic firms arc showing sales and profits
improvement over the preceding nine-month period.

Nine-month sales increascd over last year for 30
of 36 companies checked this week. Earnings im-

provement was less general.
reporting firms registered gains.

But 25 of the 36

Five firms—Rheem, Sparton, Standard Coil, Web-
cor and Westinghousc Electric—converted 1956
nine-month deficits into profits in the 1957 period.

Big salcs and profits increases were racked up by

9 mos. Sales

six firms. Gabricl, General Dynamics, General Pre-
cision, Haveg Industries, IBM, and Texas Instru-
ments all enjoved sales and profit gains of more than
25 pereent in the 1957 period.

Six others—American Bosch, Arma, Amphenol,
Clevite, International Resistance and Zenith—
boosted carnings by more than 25 percent. But
their sales incrcases were smaller.

The cffect of stretchouts, cutbacks, and defense
contracts varied considerably.  Some, like Clevite
and Consolidated Flectrodynamics, said their nine-
month profits were materially cut by stretchouts.

9 mos. Earnings

(Thousands of Dollars) Percent (Thousands of Dollars) Percent
1957 1956 Change 1957 1956 Change

Admiral. .. ................. 126,126 134,204 -6 573 1,792 — 68
American Bosch Arma.......... 101,089 86,730 +17 4,287 3,385 + 27
Amphenol................... 23.388 18,970 +23 1,335 875 + 53
Barry Controls. .............. 3,486 3,385 + 3 144 170 - 15
Burroughs. .................. 204,861 190,451 + 5 6,688 8,957 - 25
Clevite. .................... 57,071 53,790 + 6 3,553 2,630 + 35
Con. Electrodynamics. . ........ 22,423 16,284 +38 583 878 — 34
Du Mont (Allen B.). . .......... 30,151 34,490 -13 d-978 d-924 - ..
Gabriel .. .................. 17,285 13,546 +28 660 175 +277
General Bronze. .. ........... 18,992 18,921 + 0.4 603 630 — 4
General Dynamics. ........... 1,133,182 715,506 +58 32,090 23,016 + 39
General Electric. ............. 3,169,276 2,962,780 + 7 182,988 160,727 + 14
General Precision. . . ......... 138,627 109,703 +26 3,617 1,768 +105
Haveg Industries. . . .......... 3,750 2,733 +37 186 64 +182
Hoffman Electronics. . ......... 31,119 34,241 -9 1,214 1,101 + 10
BM................ ... 704,407 513,174 +37 62,386 49,234 + 27
Int'l Resistance . . ............. 13,000 13,657 -5 531 408 + 30
McGraw-Edison.............. 198,304 187,954 + 6 11,642 12,384 - 5
Minnesota Mining............ 274,225 235,949 +16 29.415 26,986 + 9
Motorola. . ................. 166,023 162,689 + 2 5,350 4,818 + N
Philco. . .................... 270,246 254,322 + 6 3,112 1,071 +191
RCA........ .. 853,667 812,524 + 5 28,320 27,893 + 2
Rheem Mfg. .. .............. 147,562 126,451 +17 2,187 d-2,289 +...
Robertshaw-Fulton. . .......... 55,229 53,418 + 3 3,445 3,229 + 7
Servomechanisms . . ........... 15,461 12,298 +26 253 482 — 48
Sparton. ... ...... ... ..., .. 6,847 6,669 + 3 57 d-3 +..

Standard Coil . . . ............ 41,846 44 117 -5 258 d-1,565 +...
Stavid Engineering............ 6,935 5,443 +27 162 132 + 23
Stewart Warmner.............. 86,692 89,017 -3 4,557 4,650 - 2
Sylvania. . .................. 251,884 246,153 + 2 8,642 11,545 — 25
Texas Instruments. ............ 48,114 29,853 +61 2,672 1,506 + 77
Tung-Sol Electric. ............. 46,513 39,147 +19 2,221 2,061 + 8
Webcor. ................... 28,548 20,269 +29 1,107 d-216 +...
Westinghouse Air Brake. ...... 186,010 165,082 +13 9,967 9,223 + 7
Westinghouse Electric.......... 1,477,273 1,015,814 +45 49,102 d-1,399 +...
Zenith...................... 111,134 100,568 +11 4,885 3,891 + 26

~«— CIRCLE 11 READERS SERVICE CARD
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Whistlers pierce ionosphere. Do they mean . . .

New Radio Propagation Mode?

® lonized solar gases and earth’s magnetic field provide natu-
ral radio signals called ““whistlers’” with a pathway through space

® IGY whistler experiments point towards a new way of radio
communication that will be unaffected by ionospheric storms

Tuere ARE signs this week that IGY scientists inves-
tigating natural radio signals called “whistlers” mav
hand us a new, reliabic, long-distance method of
point-to-point radio communications.

By following the paths which guide whistlers on
round trips through outer space, radio signals could
avoid magnetic storms in the ionosphere.

Whistlers were first detected 40 years ago and
linked to lightning discharges 30 years ago. But until
6 vcars ago, no basic understanding existed.

L. R. O. Storey postulated in 1952, at Canbridge
University, that whistlers follow the earth’s lines of
magnetic force through ionized gases in the exo-
sphere.

At that time there was no real proof that there is
sufficient atmospheric density to support magneto-
1onic ducts above the 250-mile ionospheric altitude
range.
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Subsequent investigations have borme out Storey’s
theorics. Ilerc is what is now known:

lonized gases from the sun arc formed into mag-
neto-ionic ducts extending 25,000-30,000 miles up.

These ducts run from a magnctic coordinate in
onc hemisphere to the comparable coordinate in
the other hemisphere.

Whistlers bounce from hemisphere to hemisphere
along onc or more ducts at frequencies of 1,000 to
30,000 cycles. They are reccived simultancously at
poirts over 1,000 miles apart.

Whistler-mode propagation went beyond theory
for the first time this summer when Stanford Uni-
versity successfully carried out a radio experiment.

A special pulse signal was sent from NSS (15.5 ke)
at Aunapolis to Cape Horn through the ionosphere
and the cxosphere. Both signals were received.

The signals over the 20,000-mile whistler path
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took 0.7 sccond longer and were 10-30 decibels
weaker, but the variations in amplitude appeared
systematic.

“Fhere is reason to believe that whistler-mode
signals from NSS may equal or exceed the direct
wave in strength at points further south (of Cape
[Torn),” Errcironics was recently told by R. L. Helli-
well, of Stanford Radio Propagation Laboratory.

“If this turns out to be true,” Helliwell fecls, “the
new mode would have distinet communication pos-
sibility.” New recording stations are now in the
process of being readied at points in Argentina, Chile
and Antarctica.

These experiments are part of a broad investiga-
tion into whistlers as part of the IGY program in
ionospheric physics. Overall results, authoritics feel,
will be of valuc to the established radio communica-
tions systcins.

Whistlers provide a probe into the exospherc.
Iencee, they fumish data on matter in space, solar
storms, magnetic storms and ficlds and weather
causcs.

One result of the IGY program may be a map of
the magnetic influences surrounding the carth—a
road map for future communications.

There are 30 whistler stations in the IGY program.
Stanford and Dartmouth College are cach adminis-
tering about a dozen for the U.S. National Com-

TECHNICAL DIGEST

e Shipboard tv receivers serve as
low-cost radar in indicator system

cach car.

using 16 filters cach passing about
200 cps. Altcrnate filters then feed

Analyzing whistler spectrum

mittce for IGY and cooperating countries.

Helliwcll is directing “€Whistlers West” and Mil-
lett G. Morgan, of Dartmouth, is dirccting “Whis-
tlers East™.  Both schools have pre-IGY backgrounds
in whistlers.

Whistlers can be reccived over telephone lines or
a large antenma and an ordinary audio amplificr.
IGY stations use a loop antenna and specially-
designed wideband equipment to achieve analytical
sensitivity.

Each station makes rccordings at coordinated
times to allow world-wide comparisen of signals.
During IGY's 18 months, over 3,000 miles of tape
will be used.

tion. Pcaks of A-scan presentation
then show scattering cffects at cach
mctallurgical subst-ucture.

covered by Itatian Patent 539204,
Small vessels entering harbor tunc
tv sct to a shorc-based tv trans-
mitter which is contimuously broad-
casting pattern of associated scarch
radar covering harbor. Pilot can
thus watch movement of pip rep-
resenting own ship as he mancuvers
mto port.

e Synthetic stercophonic sound
cffects are achieved with two dif-
ferent  versions  of single  audio
signal. One version is applied to
both cars in phase: other is fed
to both cars in antiphase after de-
lav of 50 to 150 nilliscconds, in
technique developed by 1L Laurid-
sen of Danish National Broadcast-
ing Svstem.  Lixperiments at Bell
Labs indicate that frequency do-
main can also be split between
two cars i comb-filter  fashion,

e Aluminum-uramium -alwminum
coating on cathode of multiplicr
phototube converts it to neutron
detector  suitable for control  of
power reactors. Rescarch by \West-
inghousc for AEC shows promising
performance where  appreciable
ncutron fluxes must be measured in
presence of intense gamma radia-
tion. The three ncutron-cmissive
coatings are evaporated onto inner
surface of cathode face.

e Ultrasonic  back-scattering  cf-
fects permit identification of metal-
lurgical structure. including single
crvstals, alloy phase changes, slip
bands and ghost lines. Fgnipment
used by RCA resembles that tor
ultrasonic flaw detection, with fre-
quencies rnging trom I to 90 m,
but pulse width is narrowed to less
than 9 cveles to give high reselu-
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¢ Corrugated  metallic  plate
covercd with resistance card serves
as new attenuator element when
inscrted in rectangular waveguide.
Axial component of clectric ficld
is produced on surface of corruga-
tion, where it acts on resistance
film baked on thin mica to give
desired power loss. Theorv was
venified at 4,000 me by ‘Tokvo In-
stitnte of "1'cchnology

e Cylindrical pellets of pazallel
glass fibers, cach «bout & ir. in
diameter and half an inch long,
imcrease precision of inpection mold-
ing and at same time add 50 1 to
heat distortion, douhle the tensile
strength and boost impact strength
sis-fold. Fach Fibarfil Corp. pellet
contains arovnd 25,0G0 monofila-
ments of glass. light cnough to
float in an air like dust.
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COUNCIL OF MINISTERS OF THE USSR e

(Nikolai Bulganin, chairman)

Academy of Sciences

Nine other
departments

Dept. of Physics
and Mathematics

Councils coordinating
work of 13 Academies
of Science in the
Soviet Republics

Thirty-one institutes, commissions and committees including:

Institute of Radio Engineering and Electronics, Institute of Pre-

cision Mechanics and Computer Engineering, Institute of Semi-

conductors, Ali-Union Scientific Council for Radio Physics and

Radio Engineering, Commission on Semiconductors, Commission

on Acoustics, Commission on Astro-Physics

Compact, direct setup gives an idea of . ..

What's Doing In Russia

® Soviet Academy of Sciences is revealed as “Manhattan’’-type
setup capable of electronic “‘crash’” programs according to com-

mand decrees

® Russian lag in design technique being overcome by system-
atic study of translations and abstractions of Western technical lit-

erature

T sovier uxstox has established its own “Nan-
hattan-tvpe project organization on a permancnt
basis. It includes not only atomic energy and rock-
ctrv but also clectronics, it was learned this week.

The organization itsclf is well known; it’s the
Sovict Academy of Science.  What is not so well
known is the manner in which the top Soviet com-
mand uses the Academy to carry out “crash” scien-
tific programs.

For example, the clectronic equipment for Rus-
sia’s Sputniks was developed by the Academy, com-
pletely independent of the Ministry of Radio Indus-
trv and the Ministry of Communications which
cembrace clectronies as it is known here. ‘This was
told to Erecirozies by oan authoritative Soviet
SOUrCC.

The ~ource savs all new, highly sceret projects are
developed at the Academy.  There they are free
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from “strait-jackct” dictation by various industrial
ministrics.

An clectronics project leader at the Academy has
the best laboratory cquipment available. Ile can,
on very short notice, obtain reinforcements for his
development team by calling for the immediate
transfer of engineers from other organizations.

Missile and  propaganda requirements, and  the
Russian longing for world scientific recognition, must
have recently aceclerated clectronics progress.  What
thev are doing in the way of sceret applied rescarch
at the Academy must be assimed to bear a relation
to their high caliber fundamental work.

On the other hand, it scems safe to conclude that
the Sovicts are not cqually advanced i all felds.
As with the Sputniks, they are cmphasizing and,
perhaps. de-cmphasizing by deceree from the high
command. This also cxplains the recent Russian
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strides in building high energy particle accelerators.

Until this year the Sovict delegation to the Inter-
national Elcctrotechnical Commission showed little
interest for the work of the clectronics committeces
of the IINC, those pertaining to clectron tubes, semi-
conductor devices and components for clectronic
cquipment.

In 1955 and 1956 not onc Russian delegate at-
tended mectings of these technical committees. But
at the Zurich sessions two months ago, the Soviets
surprised everyone and sent a delegation of 10 clec-
tronics engineers.

For many vears civilian clectronics development
in Russia was ncglected in favor of heavy industry.
More reeently, Khirushehev has speeded up building
of tclccommunications and  television networks
through scparate ministrics having their own labs.

Bevond this new interest in clectronics from the
civilian point of view is not just technological seep-
age from the Academy of Scicnces and from re-
scarchers in other laboratorics. The Russians have
cleverly and thoroughly picked the brains of Western
scientists via translations of their technical articles,
whether in the journals of scientific socictics or of
U.S. firms.

Several Russian laboratories have groups of from
5-10 engineers whose job is the collection, transla-
tion and abstraction of the world’s literature in that
ficld in which the laboratory specializes.

In addition, some 1,500 persons arc reportedly
cmploved in keeping up a universal scientific ab-
stracting scrvice, Referativinyi Zhurnal.  Abstracts
arc in Russian, cross-indexed in other languages
including Chinesc.

The Ministry of the Radio Industry is the nerve
center for much of Russia’s clectrouics. It combines
central administration with centralized applications
laboratorics.

Applications laboratorics of the ministry develop
prototype designs for the industry. A Sovict source
gives this example: Prototypes of the latest tv re-
ceiver model with externally adjustable differentiat-
ing circuit for the video signal arc finished.

The prototype designs will then be sent to numer-
ous factorics scattered all over the USSR, The local
industry authority is then free to choose those de-
signs best suited to the needs of the arca, and to
modify designs to suit its production program.

In Moscow the Ministry is charged with issuing
standard spccifications for all factorics. In practice
this mcans cheap, rapid production runs of simple
units and cxpensive, slow runs on new, complicated
units requiring considerable re-tooling. Result: an
old 1-in. tv sct costs 700 rubles, while a new 21-in.
sct costs 2,400 rubles ($270).
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According to the Soviet source, 1957 transistor
production will total about 20 million, including an
undisclosed number of new types with an alpha
cut-off frequency of 100 mc.

e gives these other 1957 production estimates:
more than 50 million tubes, about 4 million radio
receivers, and about 1 million tv scts.

Many Furopean engineers who saw Soviet clec-
tronic equipment in 1955 agreed that its technical
design was 10 years behind Furopean standards.
However, it was noted that the product did stand
up to the conditions it was designed for.

Since then contact with world technical literature
has advanced design quality. ‘The Ministry of the
Radio Industry has just completed the prototype
design for a completely transistorized tv sct.

Last month the Russians announced manufacture
of the first cxperimental color tv scts in Leningrad.
The sets have 20 by 15-in. screen, 27 tubes and can
reecive black-and-white,

Production of a hearing aid using semiconductor
triodes, weighing 129 grams and powered by a minia-
turc battery good for 100 hours of usc, has begun.

Giant strides in computer development and pro-
duction have been made this vear by the Soviet
Uuion, according to information rcaching New
York. Russia is said to have had between 30 and
40 large general purpose BESM digital computers
in operation as of last March.

The BESM is used primarily for rescarch and
design problems, presumably including missiles. rock-
cts and jet aircraft.  Developed in 1951 at the
Ukrainian Academy of Sciencee, the original version
had 7.200 tubcs.

Later on, semiconductor advances allowed sub-
stitution of tubes by germanium diodes, leaving a
total of 3,000 tubes. A mechanical printing device
is used as output but its speed is unknown.

The computer has parallel operation and a float-
ing decimal point.  Other basic characteristics are
somewhat obscure because Russian computer ter-
minology is diffcrent from ours. ‘T'hey give a “speed”
of 50 opcrations per second; “operating memon™ of
31 active digits and 40 instructions; “passive” mem-
ory of 31 digits and 63 instructions; “intcrnal
memory™ of 2,000 indications on the magnetic drum.

Probably the newest Russian computer known to
U.S. commercial sources is the M2. ‘T'his is de-
scribed as having a memory of parallel design with
a capacity of “512 double figures.”

In the M2 impulses are stored on screens of oscil
lographic tubes. It's described as having an arith-
mctical unit of parallel action with four static trigger
registers.  Construction is said to permit operation
with both fixed and floating points.
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Assorted paper checks are magnetically-recorded at check-inscriber unit (Ieft), only operation needed to
rcady them for automatic sorting, listing, ctc., done by high-speed check-processing units (right)

Electronic Banks Take Shape

@ One firm slips wraps off complete computer system for proc-

essing random-sized paper checks

® System with immediate memory recall uses magnetically-
inscribed checks, services 40,000 accounts

The wraps are now off an cxperimental clectronic
bank-deposit system—and it does more than show
commercial bankers how to keep good banker’s
hours

The system is operating at IBN's Product De-
velopment Laboratory in Poughkeepsic, N. Y.

Rising bank-operating costs, personnel shortages
and labor-turnover problems are met head-on with
high-speed computers that will perform complete
demand dcposit accounting  functions.  The ma-
chines are fed ordinary paper or card checks of vary-
ing widths, lengths and thicknesscs.

Checks are not punched, but are code-inseribed
with magnetic ink.  And onc high-speed account-
recording operation is all that is nccessary to pre-
pare the cheek for automatic sorting, listing, posting
and totaling operations.

The IBN clectronic bank is a completelv-work-
able laboratory test model that has been developed
only to gain valuable bank-systeins experience. BN
has no plans for marketing the existing cquipment.
[lowever, the company docs plan to market a ver-
sion that will substitute Arabic characters printed
with magnetic ink for the code-sensing method used
in the present system.

Customer information will be printed on the
checks to conform with definite standards recom-
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mended by the Amierican Bankers Association.  And
this printing will be placed on the checks so as to
not interfere with the simultancous processing of
punch-card checks.

Batches of incoming paper and card cheeks are
forwarded to an operator at the check-inscriber unit,
an 1BN1 630, On the operator’s control pancl, batch
numbers and dates are preset for repeat positions on
everv check. ‘T'he operator records  cach check
amount on a kevboard and the cheek is whisked into
the inscriber where the value is antomatically re-
corded on the check face in magnetic ink.

An average operator can inscribe 1,600 to 1,800
checks per hour.  Check totals are recorded anuto-
matically on adding machine tape for balancing to
previously established controls.

Magnetically-inseribed checks, now containing all
the information nceded for posting to the cus-
tomers’ accounts, arc sorted, read and recorded on
a register which balances all checks.

Read-write access arms of a juke-box like disk
memory IBNT RAMAC (random access method of
accounting and control) seck and fnd information
stored for 40,000 accounts. RANMAC immediately
posts current transactions, detects overdrafts, stop
pavments or hold, and any other required informa-
tion,
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e KEARFOTT

NEW SIZE 25 SYNCHRO is accurate to 0.5 minutes of

0

0 104 arc. It requires no external compensating devices.
g Available as transmitters, control transformers, differ-
80. 0 00 N W oW entials and resolvers.

]

o

T POSTON- A SIZE 23 “PANCAKE” SYNCHROS are suitable for gimbal

________ mounting and are accurate to 2.5 minutes of arc.

[
14 4 Ty

wis 0 4
2207 . @ SIZE 11 SYNCHROS for 4 wire systems offer accuracy
g 0= " of 3.0 minutes of arc. Standard 3 wire Synchros avail-
" / able with 5, 7 and 10 minute maximum errors.

401/

ACTUAL SIZE

SIZE 25
MAXIMUM ERROR
30 SECONDS FROM E. Z.

KEARFOTT COMPONENTS INCLUDE: Gyros, Servo Motors,
Synchros, Servo and Magnetic Amplifiers, Tachometer Gen-
erators, Hermetic Rotary Seals, Indicators and other Elec
trical and Mechanical Components.

KEARFOTT SYSTEMS INCLUDE: Directional Gyro Compass
Systems, Three Gyro Stable Platform Systems and Inertial
Navigational Systems.

A SUBSIDIARY OF

GENERAL PRECISION EQUIPMENT CORPORATION

Particulars on these and other Kearfott Components gladly
sent on request.

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.

Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. Midwest Office: 23 W. Calendar Ave., La Grange, Ill,
South Central Office: 6211 Denton Drive, Dallas, Texas. West Coast Office: 253 N, Vinedo Avenue, Pasadena, Calif.
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Sangamo Multi-section Button Assemblies  ideal for use in VHF and UHF circuitry.

are silvered mica button capacitors, pre- . . .
. . P P Two types and dimensions of assemblies

mounted in silver-plated non-ferrous . ’ .
) . in the Sangamo series are shown above.

brackets. They are easy and inexpensive . .
0 . . Any suitable combination of buttons may

to mount in miniaturized equipment where .
. . be selected for mounting. All Sangamo

many buttons must be installed in a small . ) .
. . button type mica capacitors used in these

space. These multiple assemblies supply . N .
assemblies conform to military specifica-

tion MIL-C-10950B.

their own common circuitry—retain the
low inductive design advantages of con-

ventional button mica capacitors—are  Write for complete information and prices.

SPRINGFIELD, ILLINOIS

SANGAMO IEIectric Company

$C5712
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Tubes Convert Heat

Thermionic converter gets better than 8% effi-

ciency—eight times that of conventional thermo-

couples—with higher efficiencies coming

Wire cemitter shpp]ics clectrons to
collector through ionized gas

ReceNtry unveiled GF o device
called the thermionic  converter
changes heat directly into clectrical
energy without the use of rotating
machinery. Although this has been
done for some time with thermo-
couples and thermogalvanic cells,
the promise in the arnouncement
lics in the converter's better than
cight-pereent cfficieney.  Efficieucy
of conventional thermocouples is
usually less than one pereent.

Thermocouples using a junction
of two different kinds of metal pro-
duce small clectrical currents when
heated. A\ difference hietween ther-
mocouples and the thenmionic con-
verter is that the metals in the con-
verter are scparated by an ionized
gas at low pressure.

The two clectroes m the tube
are held at high though different
temperatures, the emitter at 2,500
" and the collector at 1,250 1°. The
scparation helps limit the transfer
of hicat between clectrodes. Accord-
g to V. C. Wislon of GI, the
vositively charged ionized gas re-
duces the space charge around the

emitter,  greatly  incrcasing  cffi-
cieney.

Hopes arc that the thermionie
converter ultimately may change
30 percent of heat energy ito clee-
trical energy. This comparces to the
40-pereent cfficiency of the steam-
turbine gencrator.,

If the intense heat developed in
guided missiles conld be used in
converters for powering guidance
and telemetering cquipment, the
heat problem might be tarned to
good usc.

Other possibilitics inchide using
the heat of fusion from nuclear re-
actions or solar energy to opcerate
converters.

Probably closer to realization is
the use of thermionic converters
for small amounts of power in re-
mote arcas. The Russians, for ex-
ample, use thermocouple  devices
for kerosenc-operated radios.  Fffi-
ciency of these gencrators s be-
licved to be only 3 pereent.

Open-circuit — output  of  the
thermionic converter is from 2 to 3
volts, but this drops with load. The
fimal device mayv produce about 2
volts per cell, but cells can be con-
nected iu series to produce higher
voltages.

Missile Progress
Good —Air Force

Srokesnmex for the USAIT missile
program had some encouraging
news for the clectronics industry
last month.

Kev points in Midwest talks by
top officials dealt with both scien-
tific and fiscal matters:

1. The ULS. has solved all the
fundamental scientific problems in
producing  loug range  ballastic
missiles. "This “may well be more
than  the  Soviet  Union  has
achiceved.”

2. The USAL spent $556 mil-
lion on its missiles in fiscal 1955,
and proposes to spend five times as

ELECTRONICS business edition — December 10, 1957

much during fiscal 1959.

Iirst statement was made by
Simon Ramo, chief scientist for
the Air Foree ballistic missiles proj-
cct. Ile talked before the Ninth
IRE  Nlid-America  Electronics
Convention in Kansas City. "T'he
sccond statement came from Gen-
cral Thomas . White, Air If'orce
chict of staff. whose comments
were read bv Lt Gen. Fmmett
ODonncll at the Excentive Clab
in Chicago.

“In fiscal 1955, Gen., White
said, “missiles took about 129% of
our procurcment funds, a total of
$556 million. We estimate that by
fiscal 1960, we will he investing as
much in missile svstems  as in
manuced aircraft svstems. This will
mean a program in cxcess of $2.5
billion on missile svstems in fiscal
1959 (beginning July 1, 1938).”

Ramo’s remarks put the prob-
lems of Sputnik and the TCBM
into healthy perspective. “Noth-
ing that has occurred is particularly
pertinent in the development of an
intercontinental Dballistic  missile,”
he stated.  All it takes to put a
satellite into an orbit is “to put it
up high enongh and push it side-
ways,” he said, adding “it’s a lot
casier to miss the carth than to hit
it.”

Ramo thinks that the primary
problem in ICBM technology is
getting the 300,000 parts that go
into the missile to work together
reliablyv. “\We need more testing of
components,” he warned. “Guid-
ance is much more important than
thrust.”

Ile compared our missile pro-
gram with the USSR, pointing
out that the Russians mav have an
ICBNI but haven't demonstrated it.
“We are engaged in full-scale test-
ing on a crash basis,” he said. *“T'he
U.S. has had a scries of 10 success-
ful (ICBNI) flights with all data
coming in as planned. We have
gonce into production  operation”
with Thor, Atls and T'itan. “\We
arc on schedule with the Air Yoree
program. When we lick the relia-
bility problem we won’t have an-
other step to take.”

Ramo added a kado: “Without
clectronics, there would be no
choice but to go through hundreds
of tests taking vears; with it, we
arc making progress.”
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ACCEPTED SYMBOLS

Symbal for zirconium . . . ideal ele-
ment for absorbing unwanted gases
at the high temperatures at which
some electron tubes operate.

Just as Zr is the accepted symbol
for zirconium, so Tung-Sol represents
the highest quality production of elec-
tron tubes to volume requirements.
This ability is a major reason why
Tung-Sot is America’s 'argest inde-
pendent electron tube manufacturer.

= 2

’ )
ii TUNG-SOL

<U
w5y ] ELECTRON TUBES

\mg]gﬁr SEMICONDUCTORS

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

| -"’H 17

Lo

Miniature Sealed Beam Siynat Radio and
Lamps Headlamps. Flashers TV Tubes
@ ) j
| 3‘ ﬂ

Aluminized
Picture Tubes

Semieonductor

Special Purpose
Tubes Prodacts
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MATERIALS

New core tester is ready as . . .

Ferrites Sell $15 Million

Market has trebled since 1950. Tv deflection
yokes and flyback cores take $7-$8 million. New

uses include microwave,

Ferrrres, a fast-growing  coczamic
familv first fostered by tv, s now
busily expanding footholds in wadio,
microw.ve. computers, magnets and
telepliones.

Until a few vears ago. tv parts—
primarilyv deflection vokes and flv-
back  cores—accounted for almost
the entire ferrite output. Now, tv
takes onlv half.

Chris Snvder, General Ceramics
vp. gives this picture of nrarket
growth: pre-1950, $30.000 a vear;
1950, S35 milhion, and 1957, S15
million.

The 1950 spurt followed tv needs
for a material witlh more oomph
than iron. GC  shipped 1.00C
pounds in Januarv. 1950, and 16
tons the following December. Suv-
der savs other ferritc firms did as
well.

‘I'v ferrite sales have been cdg-
ing upward and color tv will some-
dav provide another spurt. sincc
heavier parts will he required for
color television  deflection  vokes
and corces.

Its 1952 corc siales were neg-
hgible, rose to S300.000 v 1955
and are S1.5 milen  this vear,
Prices have dropped from 50 cents
to 3.5 cents a core, wired memories
are down from S1.25 to 12 cents a

antennas, magnets

core and will probably drap to five
or six cents i a few vears.,

Among  other  products  going
plices are microwave ferrites, runer
parts, autenna cores,  recording
heads. NMemory materials are mov-
ing into shift registers, delan and
storage deviees and counteis hesides
conipuicrs.

The trend to higher frequencies
and scmiconductors is carrving low-

Yoy 4
Computer memory  frame  uscs
4,096 ferrite cores

loss ferzites along. With few gaps,
ferrites cover the ficld from 10 ke to
500 me

Low-frcquency,  high-power ap-
plications arc a weak spot. Re
scarchers are secking a method of
manufacturing ferrites with narrow
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resonance line widths—ferrite mate-
rials which simutate single-crystal
resonance.,

Thgh O antenna cores have suc-
ceeded air lToops in 50 to 60 per-
cent of home radios, may replace
tv antennay and were recently intro-
duced in aireraft and mobile radios.

Major use in carrier trequency
cquipment is believed  mminent,
depending on improvements  in
temperature  stability.  T'elephone
companics are actively developing
ferrites transformiers. fitters and de-
lav lines.

[Ferrites now get about S1 mil-
lion of the S45 million market for
permanent magnets.

Magnetic Fields
Between Planets

RuceNt  srunis  now  availuble
prove that magnetic ficlds exist in
the space between plancts, and that
souice cosmic ravs do come from the
sun, A Univensity of Chicago physi-
cist reports these facts, says Frc-
TRONICS  Midwestern Editor.

John A. Simpson, professor at
the Enrico Fermi Institute for Nu-
clear Studics, told a campus wmieet-
ing of industrial sponsors  that
studies were made of a giant solar
flare that occurred 20 months ago.
1He said that solar outbursts, such
as that of Febroary 23, 1956, re-
lease in 20 minutes the energy of
a billion of the largest  known
livdrogen bombs,

This energy is partly in the form
of nuclear  particles traveling  at
close to the speed of light. Rang-
ing in energy from one to 40 billion
clectron volts, these particles arc
stored for as long as 15 hours in
extensive, but weak, magnetic ficlds
occupying a large portion of inter
planctary space.

Mecasurciments takenr at various
university stations throughout the
world and  during  balloon flights
from the campus show that these
huge ficlds act as a leaky bucket.
Within minutes after a large fare,
the intensity of cosmic radiation to
outside of the solar system s high.
As the ficld “cmpties.” the leak
lessens. After many hours just a
“trickle”™ of cosmic ravs are shoot-
ing away to other parts of the uni-
VCTSC.
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LONG SCALE METERS

Save Valuable Panel Space

The scale in these new instru-
ments is 2'2 timés as long

as conventional meters. A 3%2"
HICKOK 250° meter has a

scale length equal to a conven-
tional 6” instrument.

These exclusive panel style 250°
mefers fit a smaller space
though still provide easier,
more accuraté reudin.gs.

Available in all popular AC or
DC ranges.: Square, semi-flush or
round flush cases. 25"

thru 5%2" sizes.

HICKOK 250°

long scale arc

100° scale of ::;'>

conventional meter

UNIFORM SCALE
Evenly Spaced Scale Divisiong

RUGGED'ZED and SEALED

AC rectifier or DC types

The highly efficient HICKOK shock
mount construction permits
pointer and scale divisons to be
easily read when meter is

under vibratien. The DC
movement is a precise and
rugged internal pivot type. The
AC movement is of the iron
vane principle with unusually
efficient magnetic damping

for ruggedized purposes. Case is
permanently sealed at the
factory, however, may

be opened and resealed.

—— e

THE HICKOK ELECTRICAL INSTRUMENT CO0.

10552 DuPont Avenue ¢ Cleveland 8, Ohio

MICROAMPERES
OIRECT CURRENT

These instruments meet
military specificatians
and are in valume
production. Your in-
quiry is invited. Kindly
list details of your
requirements or re-
quest Catalog No. 33
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MILITARY BUSINESS

IRBM: New Role, New $

Missile’s going to NATO means
more production, a lift for launching
site support gear makers

Ricent responsibilitv: placed on the intermediate
range ballistic missile—to counter the Soviet's ICBNI
threat bv moving TRBM's within striking distance
of the USSR—throws the spotlight this week on a
large and specific segment of the clectronics industry.

IFirst effect will be bigger business for primes, subs
and vendors for accelerated development of the three
IRBM's now in the mill: USAK's "Thor (Douglas is
prime contractor; A.C. Spark Plug and BTT. handle
guidance), Armv's Jupiter (Chrysler is prime: Ford
Instrument, guidance) and Navv's Polaris (Lockheed
is prime; GE and MIT, guidance).

Defense spending for fiscal vear 1939 will rise
S1 billion to $2 billion.  Defense Seerctary McElroy
made this statement the same dav he announced
that TRBNI's would be installed in NATO missile
sites by mid-1959.

What the actual increase will be when appropria-
tions are made, and where the money will then be
spent, depends on more specific planning plus the
changing technological scene.  If it were learned,

for example, that the Soviets have become capable
of knocking out simultancously onr NATO bascs
this might alter the IRBNI's projected role.

Onc immediate result of placing our strategic
hopes on the TRBNT has been to spare both Thor
and Jupiter.  Ex-Sceretarv Wilson's  pre-Sputnik
committee’s task of detennining which of the two
ballistic missiles to abandon has been shelved in
favor of continning both.

Besides incrcased business from: stepped-up mis-
sile development and prodnction, clectronic gear to
support and protect the NATO launching sites—
whether they are on alrcadv-existing SAC bases or
behind Furopean barns—will have to be substantial.
Scarch radar, radio command, clectronic connter-
measures, connter  countermeasures,  communica-
tions, test equipment, ete. will all be required.

Regarding the sites. one DOD spokesman told
Flectronies  that SAC bases  would probably be
used.  "T'his philosophy, of course, assumes that air-
craft will be phased out as missiles come in.

More likely, lowever, is that the launching sites
will not be positioned on well-known and well-
photographed SAC airstrips.  Scparate sites, inter-
spersed among camouflaged dummics, will probably
be the system emploved.

MILITARY ELECTRONICS

CONTRACTS
AWARDED

e Army will launch a cvlindrical
satcllite, built by Jet Propulsion
Labs and weighing about  two
pounds less  than  Vanguard's
sphere, “between now and March,”
savs Armv Gen. J. B. Medaris.,

IFord Instrument’s guidance sys-
tem for the three-stage-rocket car-
rving vehicle, Jupiter C, will not be
modificd for its new job. Medaris
believes  there is a 90 pereent
chance of a successful orbiting on
the first try. Jupiter C has already
been fired three tinies,

e Navy indicates that Vanguard
time table may be speeded up (as
predicted in Flectronices, Oct. 20).
Hope hangs on obtaining sufficient
data from fewer than the four test-
sphere firings originally planned to
prepare the way for the six full-scale
satcllites. If one test-sphere launch-
ing provides cnough data, the first
20-in satellite might be orbiting
next month.
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e Temperature data from both
inside and outside Vanguard's first
small  test sphere will be  tele-
metered back to Farth duc to a
physical  phenomenon  that  was
momentarily  forgotten while  the
sphere was  being  designed. A
change in  transmitter’'s  ambicnt
temperature  causes a frequeney
change which, if accurately  cali-
brated, can be translated into ac-
tual temperature (accurate within
5 degrees within the 0 to 60 de-
grees C range; less accurate outside
this range).

Although both transmitters arc
located inside the sphere, the fre-
quency determining quartz crystal
for onc transmitter is outside the
sphere’s skin. - Frequencey change
from its 108.03 nc transmission
will provide outside temperature
data, ‘T'he other transmitter, inside
the sphere, operating at 105.00 mc,
will give the temperature inside the
satellite.

Federal Telephone and  Radio
division of IT&T will scll S11.4
million worth of VOR'TAC, short-
range  navigation  svstem.  cquip-
ment to  the Civil  Acronautics
Administration. 'T'his is the first
major step in CAN's O-vear
VORTAC program, which calls
for morc than 1,230 ground sta-
tions and cexpenditures of S314.-
000.000 by 1905. 'Target date for
VORTAC to go into operation is
Julv 1, 1959.

Hamilton Watch's IHathaway In-
strumient division gets a $2.25 mil-
lon contract  with  1lughes  for
quantity  production of airborne
signal data recorder equipmient for
testing Ialcon, air-to-air missile.

Cal-Tronics gets  $200,000  con-
tract with Arma for design, cugi-
neering and development of cight
digital computer test sct units for
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work with Arma’s Titan project.
Cal-Tronics is also working on an
airborne-supplics unit to launch
air-to-air missiles for North Ameri-
can.

Autonctics  division of North
American - will  supply Republic
with monopulse radar for installa-
tion in an advanced version of the

I'-105.

RCA will provide CAA with 10
high  frequency  receiver  svstems
totaling $245,773.

Tung-Sol Electric gets $435,000
contract with Davton AF Dcpot
for beam power amplifiers.

A.C. Spark Plug wins $1,477,019
contract with ANIC for amplificr
md gvro assemblies applicable to
rircraft systems,

W. AL Apple Mfg. sells radar re-
flective targets to Aviation Supply
Office, Philadelphia, for $785,151,

Benrus Wateh has contracts with
Navy and CAA totaling close to
$1 million for production of 400-
cvele  power supplies for guided
missile launchers, vhf receivers and
precision clectronic test cquipment.

Olympic Radio and I'clevision
division of Sicgler gets a Sl.-
306,000 contract with BuShips for
production of uhf radio dircction
finding cquipment,

Lavoic Labs gets $474.181 con-
tract with BuAer for production of
airborue radar beacons (DPN-17)
for droncs.

Lear sclls Master Attitude Refer-
cuce Svstem (MARS) cquipnient
for installation in KC-135, B-52,
T-38 and 1101 to ANC under
$5,414,160 contract.

Stromberg-Carlson  division  of
General Dynamics wins $3,740,000
contract with the Navy for pro-
duction of test cquipment for
TACAN.

El-Tronics sclls
AN/URR-35, to
$355,925,

radio  receivers,
BuShips  for

ELECTRONICS business edition — December 10, 1957
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DIVISION OF SOUTHWESTERN INDUSTRIAL ELECTRONICS CO

DALLAS PHONE NUMBERS DAVIS 7-5085, BROADWAY 6-5141
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24 HOURS IN A DAY ... 8 hours to sleep. 16 hours for every-
thing else. "So why is it," we keep asking ourselves,
"that some men Spend many more minutes reading this fine
magazine than other men? And why is it that the men who
spend the least time with it invariably insist they're too
busy to read?" In any event, here's how you can become the master
of time, and not its servant., To wit:

GET UP EARLIER . . . Put a new half-hour
into your day. Use it to read., While you're
shaving. Or at breakfast. Or catch an earlier
train. Read that article you may have
spotted right in this issue a few Seconds
ago. "I must be sure to read that," you said.
Bet you won't --unless you create the time
to do it.

WRITE SHORTER LETTERS . . . less involved
memoes, unwindier reports. Brevity is
! business' biggest bargain. Cut your
On dictating time in half, And it's con-
tagious. Pretty soon, other people
will make their replies shorter and

Sweeter. So you save
twice as many minutes for your favorite

r]zi\lfe business publication.

EAT LESS FOR LUNCH . . . You put away fewer
groceries in a 1-hour lunch than a
2=hour lunch. You feel lots better,
Costs less, too. And look at the time
you gain! Invest it in reading.
Expose yourself to the current
experience of men
with similar problems and common
goals. Know what's going on. Be an
"authority".

sit down. The boss will bless you. If you're in

a meeting-happy company, campaign for faster,
fewer meetings. Everybody gets more done.. . . but

you're the big time winner. Explore some of the
great things you may have missed in these pages.

Find out what's going on in other functions and
phases of your industry.

e d '77 BE A CONFERENCE ‘‘CLOCK-WATCHER” ... Be Succinct. Then
read:

LOOK AHEAD, READ AHEAD, GET AHEAD . . .

Little future for
"stand-patters", Be alert. Be in-
formed. Management's watching

you. Stimulate your brain cells.
Upgrade your viewpoint, And do
it on your own terms...
as many reading minutes as you
like, when and where you want

to apply them. For the more time’
you invest reading your favorite

McGraw-Hill business publication,

the more time you save to do a
better job, to see more of your
family, to enjoy life.
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NEW PRODUCTS

TWT's Move Into Spotlight

ey

GRANGER ASSOCIATES.

|
J./ﬂ‘i

P |

New Tubes, Supplies Appear

TravELING-WAVE trbes, an amplifier using onc, a backward-wave oscil-
lator and a power supply for operating twt's are featured in this week's
new products. Three light-weight traveling-wave tubes are announced
by RCA (41) that have been designed for cascade operation in military
aitbome radar and counter-measures syvstems. Xeband  traveling-wave
tube amplificrs offered by Granger Associates (42) arc packaged with
an integral regulated power supply.

Backward-wave oscillators annonneed by Bendix (43) for the fre-
queney range from 49.000 to 59,000 mc are intended for multichanncl
telephone and tv systems using circular waveguide, short-range radar
and  highly directive  communications cquipment.  Uhf  broadband
traveling-wave tubes anunounced by Huggins Labs (44) for operation
from 500 to 1,000 mc have a minimum power output of 10 dbm.
Power supplics offered by Wave Particle (45) arc said to operate most
low-level and intennediate-level twi's.

A line of rack-mounting power (47) to deliver 50 or 60-cps modi-
supplics offered by Beta  Electrie fied square waves,
(46) have outputs ranging from
once to 50 kv at 2 to 50 wa. . .. Controlled magnetic type micro-
Svuchronous motors with  iputs phones that are 1 inch square and
up to 140 voltamperes can be op- less than & inch  thick are an-
crated  from 12-volt d-¢ sources nounced by Shure Brothers (48)
with a transistorized inverter de- for manufacturers of hearing aids,
veloped by Mandrel  Industries tape recorders and dictating cquip-

p— - = — —

For more information vse READER SERVICE CARD
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ment. . .. Lear (49) announces a
scrics of pressure switches for con-
trollmg airborne radar pressurizing
scts by operating dirceth in the
pump motor clectrical circuit.

Relav testers offered by Analicim
Eleetronies (50) permit checking
standard  relavs, polavized  relavs
and choppers for pull-in and drop-
out voltage and current, closing
fime, dwell time, contact bounce,
coil resistance. ... Signal genera-
tors developed by Southwestern
Industrial Ilectronies (51) deliver
sine and  square waves  for  fre-
queney determination, seivo anal-
vsis,  low-frequeney  phase-shift
nicasurccnts.

NMechanical — amplifier-clutches
have Dbeen aunounced by Digi-
tronics  (52)  to  coutrol large
amounts of torque from small con-
trolling torques for use in anuto-
matic control svstems and  data-
processing equipment. .. . Plastic
pump and motor muts are aval-
able from Jabsco Pump (53) for
use by the clectronies industry for
handling  ferric chloride i the
manufacture of printed circuits.

An clectronie pilot relay offered
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Send
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WIRE

FORMS

and

METAL
STAMPINGS

We'll prove that our high
speed production means
tower unit costs for you!

You'll save two ways — (1) the ini-
tial low unit cost made possible by
high speed machines; (2) precision
and quality control guarantees accu-
rate parts and performance.

STRAIGHTENING AND CUTTING
Perfect straight lengths to 12 feet.
.0015 to .125 diameter.

WIRE FORMS
.0015 to .125 diameter.
SMALL METAL STAMPINGS

.0025 to .035 thickness.

.062 to 3 inches wide.
Specializing in production of parts
for electronic, cathode ray tubes and

transistors.

rite for illustrated folder.

ART WIRE AND STAMPING
COMPANY

18 Boyden Place ® Newark 2, New Jersey

CIRCLE 17 READERS SERVICE CARD
36

by Ialedy FElectronies (54) uses
a cold-cathode tube and responds
to 2 microamperes current.

Removable  tvpe  inserts  permit
gnick change of imprint variables
on a marking machine announced
by Markem Machine (55) for such

clectronic  components  as - tran-
sistors, capacitors, solenoids.
Glaser-Steers  (50)  announces

four-speced high-fidelity  turntables
with automatic record changers.

. Optical nmage movement is
nsed to climinate both target and
photo cathode bnm-in of image
orthicon tubes in a tube life ex-
tender announced bv Visual Elec-
tronics (57). . . . 'I'mmmer poten-
tiometers with resistances from one
to 125.000 ohms arc available from
Con-Elco (58) in cvlindrical cascs
1} inches tong and § inch in di-
ametcer.

Beckman's (59) Model 1133 ana-
log computer comprises six control
consoles that operate singly or as
one large compnter with cach con
sole having 3600-hole patchboards
and capable of controlling wmore
than 100 amplifiers, 200 servo-set
potentiometers  and  proportional
numbers of nonlincar cquipment.
.. . Plug-in precision resistors are

announced by Aerovox (60) for
building analog computers.

Slow neutron survey meters be-
ing marketed by American Tradair
(61) are cquipped with tube clec-
tromcter  circuits  with  negative
feedback for rapid meter response,
good zcro stability and a lincar
scale. Innnediate 36-channcl
records are provided by an oscil-
lograph  announced by Minne-
apolis-Tloneywell  (62)  that  fea-
tures tape speeds from 0.1 to 160
inches per second and frequency

response of 3.000 cps.

D-¢ tachometer gencrators  of-
fered by Lyndon Aircraft (63) op-
crate up to 7.500 rpm delivering
45 volts per 1,000 rpm. . . .Radar
interference blankers developed by
Fmpire Devices (6+) eliminate or
greatly reduce the cffect of main
bang from necarby radars in stand-
ard and NT'T radar receivers.

Gulton Indnstries (65) is adding
a British-developed microwave ab-
sorbing material to its product line
that is said to have a frequency
range from 2.500 to 70.000 me.
... Mica paper available in thick-
nesses from 0.002 to 0.01 inch
from Spruce Pine Nlica (60) 1s

Prelude to the ICBM

High speed instrumentation and recorders, right, are nsed with shock
tnbes in ICBM research. Shock waves attain speeds of 18,000 mph
and temperature of 15,000 F. Photo shows scene at a GE missiles

materials laboratory
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fullv impregnated and cured with
silicone resin,

A onc-tube pulsed oscillator is
used in an ultrasonic generator
offcrcd by Branson Ultrasonics
(67) for cleaning and degreasing
applications. . Antenna radia-
tion-pattern - mcasurement  towers
221 feet high are designed by
Blaine Electronetics (6S), using no
metal and  capable  of rotating
weighty scale model missiles, air-
craft and antennas.

Pulse gencerators arc announced
by Rutherford FElectronics (69)
with repetition rates from 1 cps
to 10 mc and pulse widths from
0.02 to 12.5 microscconds.
Continuously variable delay lines
offcred by Digitronies (70) for
0.06 to 0.1 microsccond and 3.3
to 5 microscconds can be added
to larger fixed delavs as required.

Communications svstems called
Voiceplex are announced by Kahn
Research (71) to permit two voice
channcls to opcrate in the fre-
queney range  normally  required
for onc. . . . Aircraft anteima
lightning arrestors, produced by
Dale Products (72) to protect
radio cquipment, arc over at 10,000
volts peak at 30,000 ft for the
first stroke.

A new model of the 260 volt-
ohni-milliammeter is  announced
by Simpson FEleetric (73) featur-
ing a reversal switch to climinate
lecad reversal, increcascd a-c sensi-
tivity to 5.000 ohms per volt and
printed circuits. . . . T'ransistor-
ized  power  supplies  used in
Motorola’s (74) two-way railroad
radios eliminate the vibrator.

Laboratory  d-¢c power  supplics
designed by Western - Apparatus
(75) for usce with transistor circuits
feature  overload  protection  that
limits current to within 20 pereent
of the sclected value ceven with
short circuits. . . . An angular
oscillating  table  developed by
Genisco (76) for cvaluating gyros
and accclerometers is said to gen-
crate a precise sinusoidal function.

The type ICCS5/6AQ8 tubc, a
high-mu,  high-transconductance
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no beeps
«v.just clicks

This is probably about the most groundborne relay ever built by Sigma. Since

.

its leviathan specifications include a brutish size of 314" x 2374" x 232" and
a weight that can reach “~ of a pound (even bigger and heavier when her-
metically sealed ), it’s exceedingly doubtful that it will ever fly, orbitally or
otherwise. Since that kind of quick fame is out of the question, the “617
should be able to do some other — though less timely — sort of job. It can,

and here's where you product designers can start paying close attention.

The 61 is a polarized DC power contactor, with four separate heavy -duty
contact circuits (DPDT only ) for switching up to 20-ampere resistive loads in
responsc to momentary 'y to V2 watt signals. Two switching forms arc avail-
able: Form Z, magnetic latch - in, single or dual coils, and Form Y, magnetically
biased, single coil. For special jobs, center-stable 61°s can also be built
(Form X). Since the Form Z types latch firmly in cither of two positions by
magnetic means, there are no mechanical wearing surfaces; the one part that
does move uses miniature ball bearing pivots.

Some of the places we'd expect the 61 to be particularly
usceful include machine tool control panels, battery - powered
control systems, and other equipment where big fat loads
‘must be dependably switched by comparatively meager
signals, in the presence of contact-disturbing shakes, shocks
% and rumblings. Space and money can also sometimes be saved
by a 61, in replacing a pilot and slave relay combination

where 225450 mw. signals have to control 1 to 2 kw. loads.

POLARIZED LATCHING CONTACTOR

Series 61 relays are quite casy to order, once you master Sigma's international,
all - encompassing system of code designation (readable cast to west, north to
south, without binoculars). Example: 61FZ2A2B — 200 = GD SC==an unen-
closed latching DPDT 61 with 200-ohm dual coils and silver alloy contacts.

Bulletin, on request, cxplains all this and more.

SIGMA INSTRUMENTS, INC.

62 Pearl Street, South Braintree 85, Massachusetts
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FAST, CLEAR

with

COMPONENT MARKING
MARKEM MACHINES

— 4

| MODEL 694

Typical marking problems solved by
. . Markem include automatic color band-
ing with up to six colors on wire lead components;
printed circuit work on the new 90S screen process
mach}ne; _basp branding TV tubes in cartons and in
sets; imprinting flat disc capacitors, ten foot lengths
of rigid conduit, metal and glass tubes, odd-shaped

automotive electrical parts.

Ask Markem to study your needs, then recommend
the right machine, marking element and compound
for your job. Forty-six years of marking experience

are ready to help you. Wryite for Data Sheets.

MARKEM

NOW! GO—NO GO—COMPARATIVE 5

MARKEM MACHINE CO. |

twin triode, has been designed by
Amperex (77) for ns¢ in a-m and
fan receivers as a grounded-grid or
gronnded-cathode -t amplifier and
as a sclf-oscillating frequency con-
verter or cascode amplifier.
Philips (78) announces an clectron
microscope for indnstrial process-
ing, vescarch. medicine and path-
ology that is said to have resolving
power better than 50 angstroms.

A speed deviation recorder an-
nounced by GE (79) for industrial
applications provides an mdication
of deviation i pereent by com-
paring a d-¢ tachometer gencerator
output to a stable, adjustable d-c
reference. . . . Improved stability
and  accuracy  are  claimed  for
Waters' (80) new model nitrogen
gas analyzer by using rf cnergy to
excite the gas.

Diplexers announced by Hycon
EFasterm (S1) to feed signals from
2 to 100-watt transmitters into a
single missile antenna system arc
fixed-tuned between 215-250 wme.

KEENE 5, NEW HAMPSHIRE
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S— New Product Makers

11: LUA, 30 Rockefeller Plaza, New Yok 280,
8 Vo
Associates, 956 Commercial St., Palo

12: Bendix. Eutontewn, N, J
11: Huggins Labs, 11 lamilton Ave., Menlo

M E A S U R E M E N T S AT A G LA N C E 13 {\:.rxli :T:—:'ule P, 0. Box 252, Menlo 'k,

NV
For Quality Control and Production Tests From DC to 250 MC! 17 Mundrel budustrie

NEW HIGH SPEED
COAXIAL SWITCH

APPLICATIONS?

Audio — Video — |ntermediate — R.F,
Circuitry — Passivg Networks—— Vacoum
Tubes — Diodes — Transistors —= Etc.

Permits Dual Scope Presentations—
Reference and Test

0000006000000 0000000000000 0000000000

$250.00

Model FD-30*

For further jnformation on Appli-

cations and Specifications write to:

*Specify 50 ohm or 75 ohm impedonce

Calif.
15 Beta Electrie, 335 103 Nt., New York 29,

@

21 Glenmont Do, Hous-

ton, Tex.

48: Rhure Brathers, Hartrey Ave s atston,
1

49 Lear, Abbe Rd., Elyria, Ohio
v N, INinnis Kt

Oak Rid., Houstan 19

- St Anabeim  Electronies, 1 8t.,
Anaheim, Catlt. . .
.--. 51: Southwestern Industrial Eleetronies, 2831 1'ost

Prigitronies, Albertson Ave., AMbertsan, N Y.
Jabseo Pump, 2031 N, Lincoln St Burbank,

| 51: Haledy Elecironies, 57 Witliam St New York,
A

" :
- T ] Calit

5: Markem Machine, Keene 82, N. 1L
G Glaser-Nteers, 20 Main Xt Beltesiile 8. X, )

21 Vional Electranics, 312 W, 10 St New York
5 3 18, N, Y.
xdb ax: Con-Eleo, 1711 X, Mountain Ave Maonrovia,

Calif.
¢ 59: Beckmun/Berkeley, 2280 Wrizht Ave., Rich-
A momd 3. Calif.

l

or 10 cps.

b

An oscilloscope presentation of o

l

40: Aerovox. 108 Chestnut St Burbank, Calif.
G 1: American Tradaly ot one Xt Long Idand
City 5. N, Y

8 llll\neall)c»lfs l[’onty\u-ll, Denver, Colo
Lyndon Afreraft, 14n-37 Cliffund St Newark,
NI

B1: Empite Devices, Amsterdam, N. ¥
651 Guiton Industries, 212 Durham  Ave Me
tuchen, N

q M 2 . 1.
typicol Amplifier in Production Test. ih: Spruee e Mica, Spruce Plne. N (
%7 RBranson Ultransonh 10 Brown House R,
Stamford, Conn,
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G Blwine Bleetroneties, 134757 Keswick St Van

Frequency range of coaxial circuit is from DC to Nuys, Calif

10 Rutherford Electroneties, 411 Lindhlalde St.,

250 MC with a VSWR of less than 1.1 at 50 or culver City, Calif
F.0.B. Plant . . . sue Digitronies, Alhertson Me., Alberison, N Y
75 ohms impedance. Switch coatacts "“Mercury- T1: Kahn Research, 22 Pine Xt., Freeport, N Y
20 Dale 1'roduct Box 126, Columlms, Nchraska

Wetted’ with an adjustable switch rate of 30, 15 1. Rimpson  Bleetrie, 5200 1% W, Kinzie St

Chicago 41, Hl

10 Motoroln, 1501 W, Mggusta Bl Chirago 51,

11l
‘ =5 Western Apparatus, 20010 Gieenleaf St F
ton, HI
I TH: Qeni<co. 2203 Federal Ave Los Anzeles 61,

JERROLD catit, )
T Mwperey, 200 Duffy Hicksville, N, Y

&: Philip a0 Falton .\ Mount Ver

ELECTRONICS CORPORATION, Dept. TED-3 ] LT
Philadelphia 3, Pa. De W (R Ao frect

December 10, 1957 — ELECTRONICS business edition



BROADCASTING

School Tv Eyes

Teacher shortage whets interest
in educational tv as aid in tech-
nology race with Russia

This wrek the broadeast industry is weighing a chal-
lenge posed by President Fisenhower in his recent
Oklahoma City talk.

Speaking  of  Russia’s  technological — challenge.
Fisenhower said training scientists was hnportant
“above and Dbevond all other immediate  tasks.”
With a scarcity of teachers, it now looks as if school
tv may get new horizons.

The 28 stations now on the air cost about $500.000
cach, spend about $250.000 a vear.  Public and
privatc. money pays bills.  Closed circuits arc in
wide use, and some commercial programming for
students is available.  Space for 224 more school
stations 1s still open.

As to whether science can be taught by tv, D. C.
Stewart, assistant director of the Joint Council on
Educational Television, savs sciencee is as suited to tv
as any other subject.  Te points out that in St.
Lonis, Washington University’s KIST'C teaches the
entire  freshman math  course.  Resulting  grades
cqual those of conventionally taught students.

Pittsburgh cducational station \WQED transinits
162 high school physics lectures by THarvey White,
University of California professor.  No significant
change in grades is noted.

New Horizons

Chicago’s WTTG broadcasts an entire junior col-
lege course.  Anvone mayv tune in for credits by
paving fees and passing examinations.

A complete freshman college course 1s broadcast
by WTVS, Detroit.  Grades are  “significantly
higher™ than average. Older students with stronger
educational motives are credited for this.

TTic number of educational tv stations has grown
since the first two went on the air in 1953, In 1954
seven stations began broadcasts, followed in 1955 Dy
nine, and in 1956 by four more.  Fhis vear another
six went on the air. They may be joined by others
in carly 1958,

Opinions vary, but 1", L. Fitzpatrick, head of the
scienee department of Columbia University’s 'T'cach-
crs College, fecls that school tv has a definite place
in cducation’s futurc. e believes, however. that
cffectiveness and limitations remain to be defined.
I1is school plans a survev comparing science cduca-
tion by experts over tv with teaching by nonspecial-
ists in person.

Howard I'chr, head of the college’s mathematics
department savs lack of two-way communication
deprives students of classroom mind-to-mind  con-
tact.  “Mere presentation of material,” he  says,
“must not be mistaken for training in thinking.”

Both men value tv as a visual aid, but feel we don’t
vet know enough. They doubt its valuc in graduate
work,

FCC Actions

e Allows National Broadcasting
Company to deliver tv programs to
stations of Canadian Broadcasting
Corporation whether or not pro-
grams arc ncetwork, and whether or
not they pass through NBC’s regu-
lar facilitics.

Svstem facilitics.

e Authorizes

e Grants license to educational
tv  foundation WTVS, Detroit,

location of Alaska Communications

construction  of
basc station and auxiliary station
to scrvice 100 mobile units in 152-
162 me band by Pacific Telegraph
and ‘Telephone Company.

e Approves request from A'T&T

STATION MOVES
and PLANS

WFIL-FM,  Philadelphia, moves
transmitter  to  same  site as
WIFIL-TV, plans to reduce an-
tenna height to 780 fect.

WANN, Annapolis, Md., obtains
permission to Incrcase power from
onc to ten kw and install dirce-
tional davtime antenna.

bringing total cducational stations
cither in operation or under con-
struction to over thirtyv-five.

e Permits Western Union to in-
crcase message telegraph rates Dbe-
tween US. and British Guiana,
Bermuda, and Turks Island.

e Changes Alaska rules to make
King Salmon rather than Naknck

for new point-to-point microwave
relay svstem bypassing Kansas City.
Mo. Link will go from \Worden,
Kans. to Dover, Mo. through La
Cygne, Kans.

e Announces that Coast Guard
will no longer monitor 2670-ke dis-
tress frequencey, bnt will instead
have some of its personnel watch

2182 ke.
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KPFA, Berkelev, Cal., asks dcle-
tion of channel 233 from ncarby
Salinas to avoid risk of interference.

BPET, Aubuqucrque, N. Mex.,
plans noncommercial opcration on
channel 5 with 4,100-ft antenna.

KHVH-TV, Ilonolulu, Ilawaii,
control passes from 1lenry J. Kaiser
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“'SNAPPER"’
GLASS RELAYS
—for commercicl op-
plicotions, single-
pole double throw

snap action.

MAGNETIC
AMPLIFIERS
—custom-designed to
fit complex requira.
ments for control

'MEMORY""
RELAYS

—thermally operated
bi-stable time deloy
reloys with two sep-
orate heater circuits,

40

WRIGHTH
PPy tiicTaonich .,’)

OiviSION FOR

L. pOSITIVE

w? CONTROLLED ACTION

Specify the Curtiss-Wright /’SNAPPER"’
Thermal Time Delay Relay

Dependable “SNAPPER” Thermal Relays by Curtiss-
Wright provide unfailing snap action in countless electrical
circuit applications involving time delay. In every control
phase, “Snapper” Relays eliminate chatter, have single-pole
double throw contact and a wide temperature range (—65°C
+ 100°C). Preset time delays from 3 seconds to 3 minutes
are now available in metal envelope and from 5 to 60 seconds
in glass envelope. Write for our new detailed data sheet

with complete application information.

ELECTRONICS DIVISION

CURTISS-WRIGH

CORPORATION + CARLSTADY, N. ).

Componen)
Sales
Departmen)
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and IIal Lewis to Kaiser-Burns De-
velopment Corp.

WDVM], Pokomoke City, Ind.. in-
creases power from 500 watts to
onc kw.

WSKI, Mloutpelier, Vt., license
gocs to Green Mountain Broad-
casting Co. whose president D.
Fudman has interests in WIKRO,
Owego, N. Y., and WTKO in
Ithaca, N. Y.

WOPA-FM, Oak Park, 1L, changes
from Class A to B, goes from
102.3 me at onc kw to 102.7 me
at ten kw erp.

WRONM-TV, Chattanooga, Tenn,,
control goes to Martin Theaters of
Georgia, Inc.

KTRX, Kennewick, Wash., shifts
from channel 25 to 31 and changes
proposed transmitter location and
tvpe.

XETYV, Tijuana, Mexico, 1s marked
for receipt of special transmissions
from Amcrican Broadeasting Co.
and Paramount Theaters Inc.

KOOK-1V, Billings. Mont., sccks
privatc mtercity relay for off-the-
air pickup of KID-TV, Idaho Falls,
Idaho.

WCAW, Charleston, W. Va., asks
frequency change from 1400 to
650 ke.

WNMIHE-FM, Toledo.
tains subsidiary  communications
authornization to  fumish  back-
ground music on multiplex basis.

Ohio, ob-

WNAC-TV, Boston, plans an-
tenna move to 1242 ft above sea
Jevel, transmitter moved to Need-
ham, Mass., a conununity situated
ncarby.

WIMR-TV, New Orleans, slated
for CP hearing on change to chan-
nel 12,

KLON, Long Beach, Cal., applics
for modification of non-commer-
cial fan CP for extension of com-
pletion date.
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PC Users Face Puzzle

Printed circuits—make or buy them? Firms

weigh costs, production problems against ad-

vantages of in-plant supply

As vses of printed wiring and cir-
cuits spread, end equipment manu-
facturcrs arc now trving to decide
whether to buy from a vendor or
make their own boards.

There scems to be general agree-
ment that cost considerations favor
the vendor todav. Printed wiring
and circuit manufacture is in a
shaking down period and a buyers’
narket exists.

One components manufacturer
who mvested over $150,000 in pro-
duction facilitics recently decided
to give it up. 1lis board production
was running at full capacity and
vet losing money.

“Prices will have to go up >0
percent,” he claims, “before it will
be profitable. We haven’t made
primc costs for 12 months and
now arc not cven covering ma-
terials. Too much competition.”

Radio and tv manufacturers,
major  users  of  mass-produced
printed wiring, began making their
own about five yecars ago because
vendors could not supply their de-
mands. The vendors’ capacity has
since caught up, according to onc
sourcc.

Vendors take the natural posi-
tion that printed wiring should be
bought just as other components
are purchased—from specialists.

Photocircuits says the savings

which might be considered a part
of in-plant production are illusory.
Minimum capital mvestment, it
feels, would be $100,000. Fquip-
ment  expenditures would  be
matched by costs of training per-
sonnel, space costs, overhead, in-
ventory and waste disposal.

The manufacturer would also he
faced with getting a return on his
investment, handling peak  loads,
quality and cost control. The dan-
ger of technical obsolescence—such
as molding or plating replacing
ctching as a preferred method—is
also cited.

Somc firms, however, do find it
expedient  to make their  own
printed wiring, weighing the costs
mvolved against cngincering con-
venienee or their own specialized
requirenients.

C G FElcctronics began produc-
ing its own circuitrv because, the
firm savs, outside sources able to
mceet its  specification  (for  sub-
miniature cquipment) were difhcult
to find. C G has since become a
vendor to otlier equipment makers.

Genceral Precision  Laboratories
both buyvs and makes its boards, a
policy that is periodically reviewed.
Now, GPL makes prototype boards
to save engineering delavs, but pur-
chases volume quantities to save
money.

Our Missile Role Grows

-

In 7 our or 10 of the Army's ma-
jor missile systems today, the prime
contractor is a member of the clee-
tronies industry.

The missile proper, less gunid-
ance, Is in most cascs in the hands
of an aircraft manufacturer. But
the long-standing relationship  of
prime and sub has been reversed—
and the clectronics industry  has
moved into the foreground.

“Missile system management s
not just a plum dropped into the
lap of the clectronic industry,” cau-

tions Martin Schilling, project
management chief in Redstone Ar-
senal’'s R&D Division.

“It is an added responsibility.
Perfection  in clectronics  must
match the dyvnamic movement of
missile development.”

Electronic  sub-svstams  play a
major role to such an cxtent that
their  developers should be  en-
trusted with the overall system re-
sponsibility, the Army decided.

“This situation places quite a
responsibility on these new prime
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contractors,” Schilling told NE-
REN (Northcast Elcctronics Re-
scarch & lingincering meeting)
Boston.

New clectronie designs must be
reduced to military gear that will
operate under normal—i.c., severe
—military  environment and  can
also be maintained under  these
conditions.

“The prime contractors have to
bring within a few vears their new
cquipment to a so-far unheard of
level of maturity. Reliability levels
that must be accomplished are very
high in such large aggregations of
clectronic  cquipment as  modern
guided weapons  svstems  possess.
This is a drastic departure from de-
signing tv sets for living room
conditions,” the onctime German
rocket pioneer pointed out.

The project manager plavs a vital
role.

Schilling sces him as “a broad
planner and, at the same time, *“a
gmit picker pouncing on tinyv de-
tails which may lave an cffeet on
the project. out of all proportion
to the size of the detail.”

James  Davis, assistant  to  the
president of the Vertol Aircraft
Corp.. told NEREM that a good
wedapons  svstem management  re-
quires a vertical structure, with syn-
chronizing authorityv in the hands
of the project manager. “A massive
outpouring of money is not a sub-
stitute for proper management,” he
declared.

“Svstems engineering is a must,”
added Charles Stee of the Navy's
BuShips.

NEREM speakers and exhibits
heightened the emphasis on basic
rescarch,

Ivan A. GCectting, Ravthcon vice
president for enginecring and re-
scarch, decried the tendency  of
government in the past decade to
dcpreciate science and technology.
e said it has been disastrous to in-
dustry and to men and institutions
engaged in  vital, continuous re-
scarch.

Sciecnce  and  technology,  he
warned, “arc not commoditics.”

Morce than 4000 visitors saw
NEREM take a giant step in the
1957 show. Dominating the cx-
hibits were rescarch and engincer-
ing devices, displayed by 125 na-
tional and New England firms.
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lowa: Low-Cost Help

Up to 60,000 females await jobs in industry.

Wage rates below those in other electronic areas.

Now 74 lowa firms in our field

Mextion Towa and  clectronics
these days and most industry mem-
bers think of one firm, Collins
Radio in Cedar Rapids.

True, Colling is lowa's largest
clectronic firm, by far.  Its lowa
activitics use  §00,000-plus  square
feet of factory and lab  space,
account for the bulk of its 5124
million annual sales volume, and
require most of its 9,000-0dd cm-
plovees.

But, Collins is only part of the
Towa clectronics storv, reports the
lowa Devclopment  Commission
from the state capital at Des
Moines.

Since 1931, when Arthur Collins
introduced lowa to clectronics, the
number  of clectronic firms  has
grown considerablv.  ‘Todav, Towa
boasts of 74 finns in clectronics
and related work.

Products manufactured by these
firms include communication and
navigation svstems, radio tubes, tv
antennas and towers, microphones
and  speakers,  switches,  resistors,
capacitors, coils, cabinets and cascs.

Flectronic firms that have come
to Towa or added new branch
plants in the Tast two vears include:
Micro Switch  at Independence,
International Resistance at Burling-
ton, Bourns Tabs at Ames, Collins
Radio at Anamosa, Dunlap Flec-
tronics at Burlington, and Holidav
Manufacturing at Washington,

In coming vears many - morc
clectronics companices are expected
by the Cornhusker state, particuo-
larly assembly operations and com-
ponent manufacturers.

The big attraction Towa is count-

iug on to draw more clectronic
firms is its plentiful supply of low
cost, female help.  According to a
recent survev, 00,000 females can
be expected to enter the labor force
if job opportunitics become avail-
able.

In many of the smaller commu-
nitics the wage rate for unskilled
help is $1.20 for females and S1.40
for malcs. These rates are 30 cents
an hour less than many other dlec
tronic centers, claims the commis-
sion. (A firm with 300 cemplovees
could realize a labor saving of
$187,000 a vear.)

Some firms can add to labor sav-
mgs the cconomics on transporta-
tion costs, possible in Towa because
of the state’s central location.  An
castern manufacturer of clectronics
products serving a national market
might benefit substantially.

Other advantages for electronic
manufacturers claimed by lowa
advocates are: high level of cduca-
tion and inherent mechanical apti-
tude of residents, two  state
universitics producing engineering
graduates, and proximity to sources
of clectronic supplics.

I'riendliness of lowa people is
an advantage that stands out in
comments about Towa by heads of
companies that have moved to the
state.

Typical comment s that of
William M. Gilmore, president of
Micro Switch Company. e savs:

“The  friendly  atmosphere  in
Towa is an advantage in many wavs.
The state’s laws refleet this friendly
attitude. It has resulted in our
acquiring a friendly work force.”

Who'll Raise the Moon?

Work on the Vanguard project is
being stepped up. Ultimately, the
six satellites planned by the U.S.
as part of their contribution in the
International Geophysical Year may
be hurled into space by cither the
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Martin Vanguard rocket or by the
Amy’s Jupiter C. The big question
this week: who'll get there first?
Army plans a cylindrical satellite
instead of the sphere to be used in
Vanguard. Its satcllite will weigh

20 1bs, like the Naval Rescarch
Laboratory’s, and will do about the
same job. Jupiter C will be modi-
ficd to use more than three power
stages.  Otherwise, the launching
vehicle will closely resemble pres-
ent Jupiter C.

Details of the Vanguard vehicle’s
construction illustrate some of the
receut advances in rocket  tech-
nology. The material used for the
protective nosccone is molded as-
bestos phenolic with a titanium tip
to protect the magnesinm-skinned
goldplated satellite.  The  third-
stage bottle as well as sccond-stage
skin are made of magnesium-thor-
inm alloy.

Sccond-stage integral tankage is
made of stainless steel, first-stage
tankage of aluminum. and the tail-
can of magnesium.

Propellant for the Vanguard first
stage is kerosene with liguid oxy-
gen, the same combination thought
to have been used for Sputnik 11
White fuming nitric acid and un-
symmetrical dimethyl-hvdrazine will
propel the sccond stage, and the
third stage will use a solid propcl-
lant.

A three-axis gvro reference will
be used with a magnetic amplifier
autopilot to balance the finless
Vanguard rocket on its tail as it
goces aloft. The guidance svstems
include a pitch programmer and
program timer which will be presct
to nosc the vehicle over when it
reaches the right altitude.  'The
program can be overruled from the
ground. Integrating accclerometers
will provide distance and position
data, and a coasting-time computer
will firc the sccond and third
stages.

Six explosive bolts will shuck the
first stage loosc when its job has
been completed. The mechanism
for the sccond stage scparation
is  somewhat more complex:  a
rocket-powered turntable will spin
the third stage to give it orbital
stabilitv while it parts from the
sccond stage. Then retro rockets
will slow down the sccond stage,
letting the cone coast clear. Fin-
allv a dclay fuse will ignite the
third stage propellant.

The nosccone is segmented, will
open like a sced pod to cject the
satellitc after the orbit is cstab-
lished.
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X-ray movies ‘open’ sealed relay as men . . .

See Inside Gear Parts

Motion picture, x-ray combination allows
design engineers to peek into sealed compo-

nents during stress tests

DrsicN.  £NCINEERS, particularly
thosc eoncerned with missile and
aircraft components and asscmblics,
can uow sece inside the parts dur-
ing tests for shock, vibration and
acccleration reliabilitv,

The techmque is one borrowed
from medicing, x-ray motion pic-
tures. Such a test sct-up, called
Cine-Radiography, is i usc at
Rototest  Laboratorics, Lvnwood,
Calif.

The west coast firm has already
uscd the set-up during life, vibra-
tion and performance tests of air-
borne relavs, switches, motors,
miniature tubes, tuncrs,  timem,
potentiomrcters and  potted  trans-
formcrs.

It is being used mainly in study-
ing components  which  contain
moving parts not visible because
of scaling, enclosures or intricacy,
or componcents which contain parts
not supposcd to move,

In a tvpical amplifier tube, for

cxamvle, vibration testing mayv re-
veal  that  grid-to-cathode  shorts
cause a majority of failures. Xeray
motion  pictures  will shiow the
movement of grids and cathodcs
at vartous levels of vibration.

The engineer gets a picture of
part dceterioration and faiture as it
occurs. Onee the cause and arca of
failure arc established, minute sce-
tions can be xraved, using con-
trolled penctration and  laminog-
raphy to foeus on the eritical point.

An  clectronic and  clectro-
mechanical  svnchromzing  svstem
keeps the motion picture shutter
m phase with the x-rav pulscs.
Speeds of 20, 30, 6G and 120
frames per second are now  used
and higher speeds are considered
feasible.

Advances being explored include
increased power for higher speed
and greater flexibility, stercoscopic
mcthods, corrclation with closed
tv and other test equipment, and
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SANDERS

Model 2 Phase
Comparator

...can be used as a
modulator,
demodulator
or switch

This compact, rugged comparator is
hermetically sealed in an inert gas and
packaged for mounting in a standard
octal socket. Two full-wave bridge rec-
tifiers are used to obtain a high degree
of stability and balance.

) As phase sensitive comparators, these
units can be used to measure the ampli-
tude or phase of an input signal with
respect to a reference signal. As de-
modulators, DC output can be obtained
either single-ended or push-pull with
respect to ground. Suitable for all
military applications.

SPECIFICATIONS

Frequency Response: 0 to 5000 CPS;
Max. Reference Voltage: 120V. RMS;
Max. Output Voltage: 4= 50V. DC;
Dynamic Range: 46 db ; Lload: Max. 200K
ohms, — Min. 20K ohms; Input
Impedance: Approx. 200K ohms with
200K ohms load and 1:1 transformer.
Size: 1”7 dia. x 3”; Weight: 2 ozs.

Write for data sheets to Dept. H

CIRCLE 23 READERS SERVICE CARD
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FOREIGN BUSINESS

China Goes Electronic

USSR-aided tube plant ends a
year of production as Soviet-style
Academy pushes research

Crna, which built its first incandescent lamp fac-
tory only 20 vears ago, todayv is lcap-frogging into
clectronics with Sovict assistance.

An clectron tube plant, Red China's first step
into the clectronics age, completed its first vear of
operation a few wecks ago, according to an article
in “Radio Services,” an English-language  Indian
magazine.

The author was by-lined as Wu Hsi-Chiu, who
studicd at MI'T and is now an associate rescarch
fellow with the Institute of Semi-Conductors of
the Chinese Academy of Sciences.

Wu savs Russian cngineers helped  design the
Peiping plant where “all the workrooms, like the
chemical and assembly shops, arc constructed for
rigid control of humidity, temperature and cleanli-
ness. .. Nany of the small parts are washed by super-
sonic wave vibrations. . . 'T'ubes are rolling off semi-
automatic lines and some of the processes are
entirely automatic.”

The tube plant is also a training ground for clee-
tronics technicians.  Last vear it took in more than

500 cngincering undergraduates for practical train-
ing, reports \Wu.  Ile adds that 238 clectronics
engincers were graduated this year from Chinese uni-
versities, with almost twice that number expected
next vear.

The Peiping plant is said to have the capacity to
provide “all of the ordinary radio tubes China needs
now and for many vears to come.” \Wu says a plan
to extend telephone serviee in 7-12 vears to all town-
ships and large cooperative farms will take many
millions of tubes—9 million alone for the gear in
760,000 co-ops.

But Wau states that the plant’s “greater signih-
cance lics in its ability to produce a wide varicty
of tubes for some of the most complicated clee-
tronics equipment.”  The Central People’s Broad-
casting Svstem, he savs, uses the first 120-kw short-
wave transmitter made in Communist China.

“The first home-produced remote-control device
was put into operation in July 1956 on a long-dis-
tance power transformer, and China is now rcady
for further production of devices like it,” W reports.

Ile says four institutes carry on clectronics research
under the Chinese Academy of Sciences: the Insti-
tute of Flectronics, the Institute of Computing
Machines, the Institute of Automation and the
Institute of Semi-Conductors.

DEVELOPMENTS ABROAD

EXPORTS
and IMPORTS

® Sovict scicntists are  putting
great cffort mto solar battery de-
velopment, which like an  carth
satcllite  captures  the  public’s
imagination and could provide in-
pressive  propaganda.  The  Kiev
Radio reported  recently  that a
Russian rescarch center is develop-
ing a solar batterv with a life span
of 100 million vears. 'Tlis was
stated by Prof. Ivan  Nikitych
Iransevich — of  the  Ukrainian
Academy  of  Sciencee’s  Scientific
Rescarch Institute of Metal Cera-
mics and Specialized AHovs, Power
of the battery was said to be suf-
ficient for a 200-tclephonc  ex-
change.

e I'inland’s Valtion Sahkopaja
(State Llectrical ~ Fngincering
Works) has developed  transistor-
ized metal detectors to provide
sawmills  with  protection  against
tramp metal i logs. Large indus-
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trial modcl can work in a log pond,
operates  on mutual  inductance
bridge principle, and has auto-
matic balancing circuit.  Portable
3-kilogram  model operates from
batteries in the handle, depends
on nutual movement between the
scarch coil and metal to be de-
tected.

¢ Britain’s  National  Physical
Laboratory las just published a
new cdition of its pamphlet de-
scribing MST—the  standard  fre-
queney  transmission  from  the
U.K. These radio transmissions,
on the air almost continuously
from the Rugby Post Office Sta-
tion, cnable anvone nceding pre-
cise frequency to cheek his ap-
paratus against a standard which
is known to one part in ten thous-
and million. MSI¢ frequencies are
now based on the resonant fre-
quency of the cacsium atom.

December

In Paris it is learned that technical
agreements  between U. S. and
I'rench firms on nuclcar matters
arc cropping up after mouths of
rumors, with clectronics involved
in the first important deal so far.
An agreement  for  exchange of
technical information and aid In
the nuclear ficld has been signed
by the big I'rench clectronies firm,
I'homson-1Touston;  Alsthom, a
T-11 associate, and the General
Iclectric Co. Both 'I-H and Als-
thom are involved in contract work
for the lI'rench  Atomic Linergy
Connnission.

Venezuela’s Ministry of Communi-
cations announces that next year
construction will start on a S45-
million microwave telecommunica-
tions svstem. Bids were submitted
by U. S. and Furopean firms carly
this vear, Contract award has not
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Model 100-2  100-300-Wott Lood

$| 85
ust

the amazing
new

WUERTH
SURGISTOR

To eliminate destructive
in-rush currents in
television & radio sets

A SURGISTOR is a new com-
ponent combining the functions
of a resistor and o reloy. It is
connected directly into the
power line circuit of any elec-
tronic device. A SURGISTOR
limits the in-rush current until
the tube heaters are warmed
sufficiently to occept the full
voltage without damage. In
addition, B plus voltages are
temporarily held down to
prevent cathode “'stripping.”

for use on:

1. Television 3.
Receivers, AC or Systems
DC, series or
parallel heaters. 4. Juke Boxes

2. Hi-Fi Equipment 5. Electronic Organs

w U E RT CORPORATION

9125 LIVERNOIS AVE, DETROIT 4, MICH.
CIRCLE 24 READERS SERVICE CARD

Public Address

TUBE-SAVER

Reausy

L4

—— e
Mc GRAW-HILL

DIRECT MAIL LIST SEAVICE

McGraw-Hill Mailing Lists
Will Help You

Merchondise your advertising
Conduct surveys

Get inquiries and leads

for your salesmen

Pin-point geogrophicoal

or functional groups

Sell direct

Build up weak territories

Aid dealer relations

Direct Moil is o necessory supplement to
o well rounded Business Poper odvertising
progrom.

Most progressive componies allocole o
portion of their od budgets to this second
medium ot the some time os they concen-
trote on the best business publicotions.
600,000 of the top buying influences in
the fields covered by the McGraw-Hill
publicotions moke up our 150 moiling
fists, Pick YOUR prospects out of our
Industriol Direct Moil cotologue.

Write for your free copy.
It contains complete informotion.

vet been announced. The nation-
wide nctwork, scheduled for com-
plction in 1960, will provide long
distance tclephonc facilitics within
Venezuela and with other coun-
trics.

Japan cxpects to start exporting
television sets to Furope for the
first time. Tokvo Shibaura Elec-
tric is ncgotiating with Eloff 1lan-
son, a Swedish trading company,
for export of 2,500 17-in. scts an-
nually to Sweden, possibly begin-
ning in I'cbruary.

Australia’s  computer  business s
still expanding rapidly, with scv-
cral orders currently being nego-
tiated with overscas manufacturers’
reps. Large-scale government orders
arc expected soon.,

Dominican Republic and Pucrto
Rico last month were linked by a
238-mi. tropospheric scatter bridge.
Six two-way telephone  channels
arc  provided. IT&7T’s Ivederal
T'elecommunications  Laboratories
designed the cquipment while the
International  Standard  Electric
Corp. supplicd it to Radio Cormp.
of Pucrto Rico, another 1T&T
company, and Compania Domini-
cana dc T'elefonos C. por A, a
General Telephone Co. subsidiary.

In West Germany officials of Al-
Igemeine Deutsche Philips Indus-
tric  GmblI, opened  the new
Philips central laboratory in 1lam-
burg-Stellingen  last month. ‘T'he
new clectronics laboratory was said
to be in line with the rescarch
decentralization poliev of Philips.
wight more laboratorics and an
office building will follow in 5-10
vears.

New Zcaland’s Civil Aviation Ad-
ministration has placed a S1 mil-
lion order for the supplv and
nstallation of Marconi radar cquip-
ment  with  an Australian finn,
Amalgamated  Wircless  (Austra-
lasia) Ltd. The radar surveillance
gear is for the new Rongotai air-
port ncar \Wellington and  the
RNZAF base at Ohakea. Rongotai
cquipment uses radio link  from
scanner on 1,650 ft hill to control
center becanse of the risk of cable
fracture in the carthquake arca.
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NEW IMPROVED

Photo-

conductive
Gell

(Resistance varies inversely
with light level)

OPERATES RELAY
WITHOUT
AMPLIFIER

Twice actual size

® Cadmium Sulfide Sensitive

Element
e Ohmic Interdigital Electrodes
® Glass Encapsulation

660

® Continuous Dissipation
Milliwatts at 20° C,

e Voltage 240 Volts A.C. Max.

e Temperature Range — 40° C.
to 4+ 75° C
® Response Thru Visible Spec-

trum

For further information:

CANADIAN MARCONI
COMPANY

6035 Cote de Liesse Rd. Montreal, Canada
Rlverside 8-7711

CIRCLE 25 READERS SERVICE CARD
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PLANTS AND PEOPLE

Nucleonics Firm Grows

Inpusrriar, Nuclconies Corp.. 7-
vear-old Columbus, O., aker of
control svstems, is shooting for a
S200-million sales figure in 1975.
FFirm’s 20-vear plan fignres on rid-
ing the crest of burgeoning market
i industrial controls.

I-N racked np $5 million in salcs
last vear, will come close to dou-
bling that hgure this vear. Its prin-
cipal product is the Accu-Ray, now
widely used by tiremakers, tobacco
companics and  plate-rolling mills
as a measurement and control de-
vice.

The Ohio firm was organized by
brothers W. I and Roy Chope
(picture) and George Tfoster after
World War IL It started produc-
tion in Nlay, 1950, specializing in
industrial applications of the atem.
Right now the Chopes are begin-
ning to spread out. Iirst move is
a ST-million plant now going up on
a l6-acre site in Columbus. Ulti-
mately [N plans to consolidate all
opcrations on the site and adja-
cent land now under option. Com-
pany is now scattered around town
in ten buildings.

Bullish sentiment on the part of
president W, I Chope—“we’re
gambling on a surc thing.” he savs
—is fucled by current government
statistics.  Population growth fig-
ures show that in 1975, 30 pereent
more workers will have to produce
70 percent more goods and scrvices
just to maintain our present living
standards.
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“The answer,” Chope savs, “is
greater industrial cfficiency.”

Besides  current apphications,
I-N 15 working its control svstems
into the textile. food-processing,
petroleum and chemical industrics.
‘IMe firm is now Dbuilding smaller
instruments to meastre  corrosion
in boilers. control the height of
soup in cans and the density of ice
cream  during  processing.  Other
units can determine if a dredging
operation is  cfhciently  removing
the sand and silt from the bottom
of a luke or strcam.

Ao in the works is a quality
and inventory control system that
can report daily or hoarly to man-
agement. ‘Tentative cost of the sys-
tem 15 between S1.5 and S22 mil-
lion.

In recent organizational rcalign-
wment, N set up cight operating
dwisions. gave cach divisien man-
ager complete antonony.  Fxpan-
sion plans include sctting up pro-
duction compames in Fngland and
Holland. These will probably go
into operation within a vear.

Controls Co.
Expands

Co~nrtrors Company of Amcrica
wiil build a 50,000-sq ft light
manufacturing  plant  in - North
Manchester, Ind. Opemtions now

houscd in Controls” Spring Valley,

1., facilitics will move to the new
plant.

Building will go up on a 10-acre
site donated by the city. Construc-
tion started late last month, with
occupancy  scheduled for January,

T'he one-story structure will cm-
ploy some 300 people in the manu-
facture of timers and  switches.
Spring Vallev plant will be sold,
president Louis Putze says.

Bakelite: New
Chief, Plant

Bakerrte Co. gets a new president
and a new plant in moves recently
annonnced by parent Union Car-
bide Corp.

R. K. Tumer moves up to the
top slot in the plastics firm. Turner
started with Carbide’s rescarch de-
partment in 1924, moved up in its
Chemicals Company’s  ranks, be-
came Bakelite's vice president in
1952, 1le succeeds George C.
Miller, who moves over to take
charge of Union Carbide Realty
Co.

Carbide will put np its ninth
Bakelite polvester plant in Whit-
ing, Ind. The high-pressure plant
will be completed carly in 1959,
will be able to produce 72 million
pounds of polvester resing annually.

Dalmo Forms
Hydraulics Unit

Dararo Victor is setting up a new
hvdraulies division responsible for
design and production of clectro-
hvdranlic servo valves and associ-
ated gear.

Ilectronic  expert R. J. Stahl
moves out of the office of assistant
to Dalmo Victor president to take
over as manager of the new divi-
sion. Stahl joined D-V in 1953,
quitting the post of chicf engineer
at Color Tclevision Inc, San Car-
los, Calif. Both Dalmo and Color
arc now divisions of Textron Inc.

Sylvania Merges
Parts, Ceramics

Crerarric manufacturing operations
of Sylvania Llectric Products arc
now merged with the firm’s parts
division. Svlvania has production
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facilitics in Mincola, N. Y., which
produce small ceramic components
for clectron tnbes and connectors.

Division gencral manager Merle
Kremer savs that these  facilitics
will be expanded for mannfacture
of precision ceramic parts and vac-
umn-tight — ceramic-to-metal  com-
posites.

Svlvania has been doing its own
ceramics  development and manun-
facturc for ten vears.

R-W Chooses
3 New V-P’s

Turer of Ramo-Wooldridge's top
rescarchers move into viee presiden-
cics.  "The three new ofheers are
Ruben 1. Nicttler, Burton 14 Mil-
Ter and Milton E. Nohr.

Mettler.  program  director  for
the Thor IRBNI, has been with
R-\W since 1955, is now associate
dircctor of the fArnn's guided mis-
siles rescareh division.  Miller has
been director of the communica-
tions division since 1954, once
worked on the clectronie svstems
for plants of the Manhattan (A
bomb) Iugincering District. Nohr
has been director of R-\WV's control
systems  division since 1954, took
over the Boston division last April.

Philco Builds
R&D Center

Puco Corporation is building a
new  clectronies rescarch and  de-
velopment  center in Palo Alto,
Calif.. as part of its western de-
velopment  laboratorics.

I'he 50.000-5q ft lab iy schednled
for occupancy next ebriary. will

BUSINESS
MEETINGS

Dec. 18-19: Flectronic Industrics
Association (ex-RITINTAY Con
ference on maintaiabilite, Uni-
versity of Southern California,
Los Angcles.

Jan. 0-8: Svmposium of rehia
bilitv and quality control. Totel
Statler, Washington
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cost upwards of ST million. Tt will
operate as part of Philco’s govern-
ment and mdustrial division.

General manager of the western
development laboratories is Oscar
I, Shmpson, onctime executive en-
gimcer of the firm’s rescarch divi-
sion,

The new  facility makes room
for a scientific and administrative
staff of some 250 people. can be
quickly expanded to 250,000 sq ft
if additional space is needed. It
replaces temporary Taboratories in
nearby Redwood Citv.

Aerojet Expands
Reactor Output

Arrojer—General  Nucleonics  1s
buving two acres of land and plac-
ing an option on 389 morc acres
surrounding its San Ramon. Calif.,
namufacturing  facility.

Land will be nsed for expansion
of AGN's production and design
facilitics for portable nuclear reac-
tors. .\, T Bichl is technical di-
rector, and Robert Mainhardt s
general manager, of the San Ra-
mon operations.

AGN moved into the present
facility about a vear ago. has since
“mass prodonced”™ and placed into
operation a total of ten portable
low-power reactors.

Executive Moves
Prisivint Lester A Wells of -
gineering & Rescarch Corp., River-
dale, Md., goes to Washington to
become exee v-p of Thichblot Air-
craft division of Vitro Corp. of
America,

Dale V. Cropsey, assistant to Illgin
National  Watch's president,  be-
comes v-p for the firm's clectronics
and abrasives divisions.

Longtime  Gravbar  Electric man-
ager John Reine becomes a vp of
the firm.

Bostons Epsco lnc. gets a new v-p
and treasurer as fiseal expert Rob-
ert GG, Clark moves up from an
officer’s post at New York's limpire
Trost Co.
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Employment Opportunities

INSTRUMENTATION
DEVELOPMENT

Engincer

Growing eastern mfr. is searching for

a sr. electronic engineer well-grounded in
industrial  instrumentation development to
spearhead its research efforts in electranic
instruments and servo controls for industry.

Must have the potential to head o devolpment
group, plus o minimum of 5 years in this
field. Creative obility essential.

This is o ground floor opportunity with an
old and stable, yet dynamic engineering and
mfg. organization.

All replies will be held in strict
confidence.

J

Please send full details to:
BOX 484, 1501 B'WAY., N. Y, 36, N. Y.

Professional Services

YARDNEY LABORATORIES
Research-Design-Development
Electro-Chemical Generators of Energy

41-48 Leonaid Street WOrth 6-3100

New York 13, N. Y.

Men on the Move

Now available
in a new edition ...
with new figures.

This popular booklet points up the
important sales problem of personnel
turnover in industry. Out of every
1,000 key men (over a 12-month pe-
riod) 343 new faces appear . .. 65
change titles . .. 157 shift ... and 435
stay put. These figures are based on
average mailing address changes on a
list of over a million paid subscribers
to McGraw-Hill magazines.

Write us for o free copy

Company Promotion Department

McGraw-Hill Publishing Co., Inc.

330 West 42nd Street,
New York 36, New York
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Reps Sell Foreign Goods

lirecrroNics imports, S20 million
last vear, will be appreciably morc
when this vear's fignres are added
up. lefty portions of the growing
American market for forcign-made
goods arc sold by manufacturers’
Teps.

Electron tubes of 1., M. Fricsson
Corp. of Sweden are chanucled
into this country by New York
sales agencey State Labs Inc. The
ageuey rc(cntl} sct up a nctwork
of thirteen reps to cover the coun-
try from Alaska to Ilorida.

Amcrican  Geloso  Electronics,
North American sales division  of

Socicta per Azioni Geloso, Milan,
now has thirtcen reps sclling its
line of nuniature tape recorders
from Cuba to the Pacific North-
west.

In San Francisco, S. F. Salisbury
takes on the products of Transistor
Devices  Inc.. serving  California
from Iresno north.

Adrpax Produets Co.. o0 oo 40
H Art 3 ~t Cou 36
I)TC.\SCI]-BQIH]CS C()rp.,S llHC ()f Art Wire and Stamping Co 5
g 0 o Barnstead Stilt & Demineralizer Co o
])()\\'Cl’ Slll)p]lCS 5 MOy S()]d ] tll(‘ Canadinn Marecorni Co 45
Delta states and Texas by Dallas R GRS 1
o . o ontinental-Dia
rep finn Southwest Electronics In- Subsidiury of 1] o
‘ 3 1 5 l f R Curtiss-Wright Corp. 10
dustnes, and icart-o Auncrica Deleo KRodio Div, of General Motors. ... 14
by Engincering Services Co., Kan- General Electrie Co.
General Radio Co. L.
Sas Clt\ N '\[0' General Transistor ¢ nrpnrullml .......
Hermetie Neal Transformers, l;u paoocaao '{:I
Hickok Electrieal Instrument Cooooooooo &
Instrument  products  of  North vkok Electrieal Tnstrument So
0 : Je leet ies Corpe. oo ki3
Atlantic Industries Inc. arc now L ':“ CIILES GG '
. . > Kearfott Co, Ine. oo k-
sold in metropolitan New York by l L :
B l . l { L ” d Lenkurt Electrie Co 13
- B. l‘]-‘ By Rockville - Center, ' Markem Machine Co 3K

N. Y., and in overscas markets by
Flectronic  Manufacturers  Export

N. Y.

Co., Plaimview,

Atlanta rep Grady Duckett takes on
the hi-f products of Fairchild Re-

Kadio Corporation of Ameri . Hth Cover

Raytheon Mg, Co.. ...

Randers Associates,
sungamo  Electrie
Nigma Instroments,

Texas Instruments Incorporated
I Tung-Sol Electric, Ine.

Vitramon Ine. .

cording Equipment Co. for the | Wi Siver dom. 00000000000
sonthcast.

. . . . A

San IFrancisco rep F. W. Moul-

throp now l"‘f‘“(l”“ 'C"C“'C]“C"‘“d PROFESSIONAL SERVICES ..oooiin.. 4
(9] ) (o] 1C anona Oni- \ .

componcnts of t Nati CASSIFIED ADIUERTISING

pany in northern California and F. 1. Eberle. Daminese Mgr,

e «

Nevada, EMPLOYMENT OPPORTUNITIES. ..., 4

In Our Dec. 1 Engineering Edition, Don't Miss . ..

e Transistor Relays.  Iilectronic
relavs for remote control devices
()pcmtc clectromechanical relays re-
quiring 2 or 5 watts, but consmme
onlv a few micrommperes when
idling. Circuits for both continu-
ous-audio-tone  and  pulsed-video
control  signals  arc deseribed by
D. W. R. NicKinlev of the Na-
tional Rescarch Conncil,

e Iilter  Design.  Butterworth
and Tchebveheff filters with pre-
scribed  steadv-state  insertion-loss
characteristics can be designed with
the universal design data developed
by Donald R. J. Whitc when at
ACK Industrics.  'he design of
bandpass  prototypes shows  lhow
lumped-clement configurations: op-
crating from abont 300 c¢ps to
about 300 mc can be achieved.

e Particle Counter. A moving
target indicator which spots and
counts bacteria colonies randomly
distributed over a flat surface has
been designed at DuMont Labs.
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Bacteria colonics are counted by
moving target indicator

The svstem,
Mansberg,

according to Nlessrs.
Yamagami and Berkley,
has wide-range application in medi-
cal laboratorics. Spot signals from
particles less than 100 microns in
diameter are reeeived from a cath-
ode ray tube and stored in a 1,000
sce delay Tine. A video  circuit
compensates for spot-to-background
density and an anticoincidence clr-
cuit determines the right count.

December 10,

e Resisting  Radiation.  Robert
L. Riddle of ITaller, Ravimond and
Brown suggests the control to some
degree of the degrading cffects of
irradiation npon transistors by the
use of negative feadback.  Using
this technique, a transistor ampli-
ficr and single transistor were ex-
poscd to radiation from a nuclear
reactor.  T'est results were favor
able. Radiation cffects on coaxial
cable showed no noticcable change
in r-f transmission characteristics.

o Computer Transcription. "T'ran-
sistor circnits  consisting  of two
input resistor gates, flip-flops and
other delay circuits are combined
in plug-in asseblies to provide
logical and driving operations for
card puncher that produces busi
ness machine cards at the rate of
150 a minute. Fach card, says
James Palmer and Charles Prop-
ster, Jr. of RCA, is checked by
reading completed card and conr
paring its output with original m
put information.
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Jack-of—Al -Trades

@ Type 1230-A D-C Amplifier
and Electrometer

If your requirements call for the measurement of
minute currents and voltages, or high resistances. you'll like the new General
S > Radio D-C Amplifier and Electrometer. Its ability to measure currents down
to 10~ amps., voltages as smalt as | mv, and resistances up to 103 ohms di-
rectly and with good stability makes it a laboratory jack-of-all-trades. The
K 24 Electrometer can be easily converted from a high-impedance voltmeter to a
! low-impedance ammeter. This simplifics measuring circuits greatly, and is a
definite advantage when low-voltage, well-shiclded connections arc required.

At Minncapolis-Honeywell’s Rescarch Center in Hopkins, Minncsota,

scientists have found the Electrometer indispensable for a wide varicty of uses.

These include:

A
.7

[
Vs o

1N

POLARITY

&, ¢

High-Resistance Measu

low-Voltage Measurements

In investigating effects produced by optical irradiation
of semiconductor materials, the Electrometer is used
to measure open-circuit plhoto voltage, short-circuit
photo current, and the voliage-current characteristic
at the metal-to-semiconducior contact.

Low-Current Measurements

Electrometer measures low-magnitude
ion currents in a miniature mass spec-
trometer. Here, an omegatron-type mass
spectrometer is used for the analysis of
gases at low pressures.

Electrometer's high-resistance ranges per-
mit accurate measurements of insulation re-
sistance between electrical leads entering
vacuum  systems  or cryrostats and the
measurement  of  resistivity  of  pressed
powders (10'? ohms or more).

Specifications

Resistance Ranges: 300 kiohims to 30

Voltage Ranges: =30 mv, 100 mv, 300 mv, 1 v, 3 v. Input Resistance: Determined by setting of re-

and 10 v, dc, full scale. Accuracy s 4% of full
scale on 30 mv range, ~29% on all other ranges.

Current Ranges: = 300 milli-micromicroamperes
d-c(3» 10-'?amp) full scale to * | milhampere
full scale intwenty ranges (two per decade). Full-
scale accuraey is £3% to =10% depending on
multiphier position.

megamegohms(3 x10''1)in 16 ranges.
Accuracyis = 3% to =10% depending on
multiplier and on meter deflection. With
external 600 v battery in place of the in-
ternal 9v source, resistance range can
be extended to read 1.2 x 10V @ at
smallest meter division.

Drift: Less than 2 mv per hour
after one-hour warmup,

GENERAL RADIO Company

275 Massachusetts Avenuev. Cumbndge 39, Muss., U.S.A.

Broad Avenue at Linden, Ridgefield, N. ). NEW YORK AREA

Write For Complete Information

1000 N Seward St LOS ANGELES 38

8055 13th S Silver Spring, Md. WASHINGTON, D. C. 1150 York Road, Abington, Pa. PHILADELPHIA
6605 W. North Ave., Oak Park, lil. CHICAGO

In CANADA: 99 Floral Parkway, TORONTO 15

1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO

sistance standards (ohms multiplier) switch:
104, 105% 10¢, 107, 10%, 107, 101! and 10'' ;
also ''zero’” and “infinity' positions. At *in-
finity’’ position, it is approximately 10'* ohms.

Output: voltage, current, and resistance are indi-

cated on a panel meter. Terminals provided for
use with graphic recorders having resistances
up to 1500 .

Temperature, Humidity, Line Voltage Effects:

Negligible.
Pnce $440
All G-R Products
are now covered by a
e ¢l /



HF 1o VHF

your best
choice 1s

TRANSISTORS

RCA offers a line of "DRIFT” TRANSISTORS specifically designed and controlied for operation
in mass-produced electronic equipment at operating frequencies up into the VHF band.

New horizons in the design of mass-produced equipment operating well into the VHF band are now practical
with the commercial availability of RCA p-n-p “Drift” transistors. These transistors offer many excellent fea-
tures to equipment designers. Some of these features are: low base resistance, low feedback capacitance, high
alpha-cutoff frequency, controlled input and output impedances, and controlled power gain characteristics to
insure unit-to-unit interchangeability. Design benefits are: high input-circuit efficiency, excellent high-fre-
quency operating stability, good signal-to-noise ratio, good automatic-gain-control capabilities, and wide range
of input signal levels. Additional features include high power dissipation and
rugged mechanical construction. TN [ CTO

For superior-quality semiconductor devices, your best choice is always 44 Broug Street. Newark, M. J
RCA. For sales information on these and other RCA TRANSISTORS, con- S ] B T
tact the RCA field Office nearest you. For technical data on specific RCA ) )
“Drift” transistor types, write RCA Commercial Engineering, Section 1-19-NN-2 Midwest: Z:i:;:a:,,"?;:‘:,::,f :;:o:m
Somerville, N. J.

. 6355 E. Washington Bivd.
Los Angeles, Calif. RAymond 3-8361

SEMICONDUCTOR DIVISION pr—

RADIO CORPORATION OF AMERICA o e

. Woshington, D.C., District 7-1260
Somerville, New Jersey s o






