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NEW LOW-COST RAYTHEON IMPACT GRINDER-°2790"

Ultrasonic machine cuts, slices, drills, shapes

germanium, silicon, ferrites, ceramics with speed and precision

New low-cost Raytheon Impact Grinder uses ultrasonic
power to drive abrasive particles at 25,000 cps between the
tool and the work. An exact counterpart of the tool is repro-
duced with speed and precision.

Holes and slots for this ceramic tube spacer are easily cut
with the Raytheon Impact Grinder. Use of ceramic, rather
than mica, for this tube more than doubles its life. (Pnoto
courtesy C-Mar Corp., Manasquan, N. J.)

Simultaneous cutting of circular pieces from germanium
wafer. Any shape can be cut with speec and precision in
hard or brittle materials such as germanium, silicon cr ferrite.

(Photo twice actual size)

Low-cost version of $7100 machine cuts limitless variety
of shapes in hard or brittle materials. Design engineers
welcome new freedom of design it makes possible.
Great variety of production and cost problems solved by
this versatile new machine.

FREEDOM OF DESIGN

In impact grinding an exact counterpart of the tool is repro-
duced in the work picce. tool pressure is extremely low and
no heat or stress is involved. A limitless variety of shapes can
be produced in virtually all hard and brittle materials. To
the design engineer. this means that new substances can be
used. or that familiar materials can be produced in shapes
that formerly were impossible.

For example. the use of a ceramic rather than a mica spacer
in the tube shown at left permits much higher tube operating
temperatures. better degassing. reduced noise and doubles
tube life. Without impact grinding. it is impossible to pro-
duce the ceramic spacer with slots and holes sized and posi-
tioned with sufficient accuracy.

Square holes can be accurately cut in ferrites. Too brittle to
be readily processed by any other means. ferrites are casily
drilled or cut with the Raytheon Impact Grinder without
disturbing the crystalline structure.

Semiconductors are diced with great ecase and can be pro-
duced in entirely new shapes. Round. square. delta. oval
any shape that can be fabricated in a soft metal tool can be
exactly reproduced in semiconductors,

LOW-COST PRODUCTION

From the production engincer’s standpoint. the Raytheon
Impact Grinder offers decided cost and time saving advan-
tages. In many instances it vastly simplifies jobs which would
otherwise be extremely difficult. time-consuming and costly.
In some cases it will even do work formerly considered
“impossible”. The machine lends itself to economical manu-
facture of prototypes or full production runs. This compact
unit is built to the most exacting electrical and mechaniceal
standards and can be operated by semi-skilled personnel.,

APPLICATION ENGINEERING SERVICE

Find out how Raytheon’s Impact Grinder can help solve your
design and production problems. A Raytheon representative
will be happy to demonstrate the machine in your plant on
vour own malerial, without cost or
obligation. For free catalog or to
arrange for demonstration, please
write Dept. 61201,

“Price subject to change without nolice.

=
Excellence in E/ectl?nicg

RAYTHEON MANUFACTURING COMPANY

Commercial Equipment Division, Waltham 54, Mass.
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Case History from the files of the Wincharger Corporation

problem: PROVIDE FAULTLESS POWER TO
GUIDE A FAMOUS MISSILE

All the engineering ingenuity built into a famous missile
was threatened by a reliability problem in the guidance
poswer supply.

Acceleration and vibration had produced shock that “un-
settled” electronic components on which the missile relied
for zeroing unerringly onto the target. Wincharger's Re-
search and Enginecring Group, well-known in the industry
for prol)lem-sol\'ing resourcefulness, was asked to tackle
the power supply problem.

®
}" ge CONVERTER BY

Specifications

Input — Nominal 26.5 volts D.C.

Ovutput No. 1 — 135 volts D.C. at 400 mils with
20 ohm choke

Output No. 2 — 280 volts D.C. at 150 mils without
choke

After extensive experimentation the answer came through
re-design of a single sub-assembly, providing a new and
heavier shaft, larger bearings, and strengthening of the
end brackets.

This missile has since gone into production, to make head-
line news across the world, with the required FAULT-
LESS power provided to guide its flight.

If your work requires special purpose power supplies,
alternators, inverters, or dvnamotors, bring your problem
to Wincharger’s Research and Development Group. Their
extensive experience in solving problems in all phases of

Unfiltered Ripple Maximum — 10%

Dury — Corntinvous

Temperature Range — Minus 65° C to plus 125° ¢
Note: Mwst operate for 6 minutes at 246° C

R.P.M. — 6,000

Altitude — 80,000 feet

Meets all requirements military specifications
Mit - D-24A

these fields is vour best assurance of a workable solution.

SPECIALISTS IN ELECTRONIC AND ROTARY ELECTRICAL DESIGN AND MANUFACTURE

WINCHARGER CORPORATION

DEPT. E117, SIOUX CITY, IOWA

B il @ (15 9P e

AN
ALTERNATORS

\

INVERTERS DYNAMOTORS UNIVERSAL MOTORS ENGINE-GENERATORS RADIOS
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During 1958 your electronic

92000

in electronics

electronics sPANS ITS INDUSTRY!

52,000 paid subscribers . . . all qualified by their ability
to purchase . . . plus a pass-on circulation that runs into
the hundreds of thousands. These are the men you must
SELL . .. men whose job interests have made them sub-
scribers to electronics!

electronics circulation has always paced the growth
of its industry . . . extensive market surveys continue to
verify this rate of growth. And electronics subscription
price ($6.00 USA) makes its circulation self-leveling.
The magazine goes only where it is needed . . . penetrat-
ing deeply at every company level. This quality permits
the use of electronics geographical circulation break-
down as a guide to territorial sales potential.

A recent survey of the electronic industry conclusively
proves that you must sell three identifiable groups: de-
sign, production, management. These men are the

SELECTED CIRCULATION x Editorial Coverage = Increased Readership

readers delivered by both electronics Business and En-
gineering Editions . .. 52,000 strong in 1958!

These men rely on electronics for timely, interpreted
business and engineering news. To fulfill this growing
need, electronics will publish alternate Business and En-
gineering Editions starting January 3rd 1958. Here is
the industry’s most complete publishing plan . .. and
sales opportunity for you. Surveys show that the more
people read . . . the more they act . . . and the more they
act . . . the more they buy! Put the continuity that only
electronics offers behind your next campaign . . . capi-
talize on an industry habit: readership of electronics.

Learn all the facts, send for the following: electronics
BECOMES A WEEKLY IN 1958; new 52-time Rate
Card and Publishing Cycle Chart . ..and be sure you
get, in person, the complete story from your local elec-
tronics representative.

Only

electronics

SELLS ALL ¢

... key buyers among manufacturers




advertising will buy...

eaders Every Week |

...0f course!

electronics is vital
to your sales program

@ electronics influences the important industry
segments — design, production, management. (See

Printers’ Ink Centerspread, November 8, 1957.) — -

O QT OLD B0 o Sl DG electronics B electronics electronics

tions PLUS the Buyers’ Guide — 53 effective ways to engineering edition business edition Buyers’ Guide t

sell the market! (See Printers’ Ink Centerspread,
December 6, 1957.)

® clectronics will deliver increased readership
every week. (See Printers’ Ink Centerspread, Sep-
tember 27, 1957.)

52

Weekly Issues—
Alternate

Engineering and Business
. AM - B
Editions ¢GRAW-HILL PUBLICATION

plus the mid-year 330 W. 42nd Street, New York 36, N. Y,

Buyers' Guide

DESIGN/PRODUCTION/MANAGEMENT

and users of electronic equipment




For Dependable Components—SANDERS ASSOCIATES, Inc.
)

FLEXIBLE PRINTED CIRCUITS —
A new concept in wiring and
harnessing, Sanders flexible
printed  circuinry climinates
wiring crrors and reduces
assembly costs. Flexible cir-
cuits and cables can be made
in single—or multi-layer
form tor usc in clectronic
systems, computor harnesscs,
switchboards and appliances.
Muldi-layer construction takes
up to 65 less space than
convenuonal wiring, and in
some applications has re-
duced weighe by 75¢ .

PHASE COMPARATOR — A ver-
satile, full-wave bridge com-
parator for use as a modula-
tor, demodulator, or switch.
Frequency Response: 0-5000
¢ps: Max. Reference Volage:
120V. rms; Max. OutputVolc-
ages == = 50V. DC; Dynamic
Range = 46 db. Hermetically
scaled.

VARIABLE ATTENUATOR

MODEL

* 7

RATE GYROSCOPE — A preci-
sion subminiature device for
converting rate into an A.C.
signal. Mects  requirements
of scensitive control and sta-
bilizing systems for aircrate
and missiles. Features include:
e Litelong Hermetic Sealing
¢ Excellent Resolution o High
Sensitivity ® Small Size: 234"
fong x 15 16" Diamecter e
Light Weight: 3-1. oz.

}

{

"MINICUBE” BLOWER — A
compact, high-velocity blow-
cer and motor, in a 1" cube,
Designed for use in guided
missiles, aircraft, ctc. Rugged
construction assures reliable
performance over a wide
range of environmental con-
ditions. We: 1 oz.; Input: 400
cps, 4 watts; Outpur 3 C.F. M.

{

TRI-PLATE MICROWAVE
COMPONENTS —The bulk and
weight of conventional
microwave systems can be
substantially reduced with
Sanders TRI-PLATE compo-
nents, including variable at-
tenuators, balanced mixers,
hybrid rings, directional
couplers, low pass filters,
power dividers and receiver
front ends. Low cost, low
leakage and high reliability,
Complete systems can be de-
signed torspecificapplication.

Circle 2 Readers Service Card

)

“Consistently cependalle”. That’s the
national reputation ¢stablished by the clec-
tronic, clectro-mechanical and hydraulic com-
ponents engincered and produced by Sanders
Associates.

Sanders offers a complete engineering serv-
icc—including depaztments for systems
engineering, rescarch aerodynamics, modular
clectronics, microwave engincering, clectro-
mechanics and hydraulics, commercial devel-
opment, special purpose tubes, and complete
type test facilities. Extensive manufacturing
facilitics available.

e semn®
1746 DUICHGNAL ot

1REPenT
LtOW PASS FILTER
Fea 13 KMC

For complete information write Dept. E

ANDEARS

Tad S SOCIATES

_—&

DEPT. E.,

INCORPORAT E D
NASHUA 11, NEW HAMPSHKIRE

West Coast Field Office: 1608 West Centinela Boulevard

Inglewood, California
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TRANSISTORS HERE?

You might be in this same position tomorrow — looking toward the
future and planning how your business can become more efficient.
You‘ve heard many things lately concerning electronic advances and
the latest “miracle” tramsistors, but you wonder — can transistors
be used here?

Let's take a long realistic view of what transistors can do. They are
extremely reliable, have exceotionally long life, are easy to work with,
reduce complex circuitry, help to lower production costs, and in com-
parisen to conventional components, may result in overall reduc-

tion in cost.
You've seen in the last few years bulky complicated radios reduced
to a size that will slip into your pocket . . . large heavy weight business

machines designed into modern compact efficient packages, control
equipment for temperature , friction, humidity, and other environmental
conditions become more efficient when designed with transistors.
America’s industry is built on progress and is continually on the alert
for new advances. Below is a list of some of the advances .n several
different industries made possible with transistors.

GENERAL TRANSISTORIZED DEVICES:

FUEL INJECTION SYSTEMS
COMPUTERS

TELEMETRY

AIRCRAFT EQUIPMENT.

APFLIANCEZS
COMMUNICATION DEVICES
MEDICAL EQUIPMENT
TRANSPORTATION

How does your business progress picture look? Write today for Tran-
sistor wall chart to pass on to your engineers.

GENERAL TRANSISTOR

o R P (e
91.27 138TH PLACE

R A T 1 (o] N
JAMAICA 35, NEW YORK

* THE FASTEST GROWING NAME IN TRANSISTORS ”

ELECTRONICS business edition — November 10, 1957
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electronics-electrical equipment manufacturers

cut operating

costs with a
plant in lowa

according to FANTUS AREA RESEARCH, INC.*

Why the Fantus Study was conducted

Fantus Area Research, Inc. was commissioned
by the State of Iowa to pinpoint those indus-
tries particularly suited to an Iowa location.
And to provide specific information for those
industrial executives considering new plant
locations now or in the future. This realistic,
detailed information is now available to assist
those potential industries in evaluating their
profit possibilities in Towa.

Circle 4 Readers Service Card

How the industries were determined

Fantus found the electronics-electrical equip-
ment industries to have outstanding profit po-
tentials with an Iowa location. They were
recommended on an evaluation of such fac-
tors as: proximity to markets, raw materials,
basic and parts supplies; operating costs, wage
and freight rates; quality, aptitude and sup-
ply of labor; transportation and utilities; tax
structures and government attitudes.

November 10, 1957 — ELECTRONICS business editfion




ELECTRONICS PRODUCTS

SurpLUs OF LABOR AT CoMPETITIVE RATES — Fantus
estimates that 66,000 people could be encouraged to
enter Towa’s labor force if job opportunities were avail-
able. Of this number, 60,000 are females. In many Iowa
communities, this labor would be available at average
hourly rates of $1.20. An electronics firm employing
300 female assembly workers could save an estimated

DISTRIBUTION TRANSFORMERS

Lower DistriBuTioN CosTs — The North Central states
make up the most important market for transformers
today. This region leads all others in new dwelling con-

INSULATED WIRE AND CABLE

REDUCED FREIGHT CosTs — Again the leading building
construction and electrical utilities expansion in the
North Central states create an important market which
insulated wire and cable manufacturers can reach more
economically from a plant in Iowa.

$187,000 a year in Towa as compared to present centers
of production.

NEARBY SOURCEs oF Raw MATERIALs — lowa is well
oriented to sources of raw materials and electronics
components such as capacitors, receiving tubes, resistors
and coils. Good delivery schedules could be economi-
cally maintained from these convenient sources.

struction, sales of electricity, and capital spending by
utilities. An Iowa plant would reach this market and
realize important savings in outbound freight costs.

PayroLL SAavINGs — Iowa’s gross hourly earnings differ-
ential compared with existing manufacturing centers in-
dicate substantial payroll savings for a wire and cable
manufacturer. A 300 worker plant could hope to reduce
payroll by $249,600 a year by locating in Iowa.

MECHANICAL MEASURING AND SCIENTIFIC INSTRUMENTS

IMPROVED SERVICE TO MaJOR MARKETS — The centers
of important instrument markets are located in states
near or bordering on Iowa. The electronics industry is

rapidly expanding in this area. An instrument plant in
Iowa would provide better service at less cost in these
markets and improve their competitive position.

Quality labor at competitive rates

An advantage to all new industry in Iowa is her excep-
tionally stable, well educated labor force. The percent-
age of high school graduates is unusually high (38.5%).
Their stability is indicated by the low average unem-
ployment compensation rate paid by Iowa industries in

1955 (0.8% — 5th lowest in the nation). Anticipated
median wage rates for production workers in Iowa as
compared to median rates in the North Eastern states
represent a significant differential to electronics products
and electrical equipment manufacturers.

*A detailed presentation of your company’s profit potential
in lowa is now available.

The Fantus facts as they pertain to your company and
a detailed analysis of your “economic fit” in Iowa are
available upon request. Write the Iowa Development
Commission on your company letterhead, a representa-

P Address your request to:

ELECTRONICS business edition — November 10, 1957

tive will contact you. Or call collect, Director, lowa De-
velopment Commission, ATlantic 2-0231, Des Moines.

Your request will be held in strict confidence.

IOWA DEVELOPMENT COMMISSION

405 Jewett Building e Des Moines 9, lowa

Circle 5 Readers Service Card 9



PERFORMANCE PROVES CAPABILITY

KEARFOTT has been engaged in the development,
production and flight testing of Inertial Systems and
their components for over 7 years. Their leadership
in the field of lightweight, high precision Inertial
Guidance Systems for aircraft and missiles has been
proved by performance. The instrument shown here
is a typical KEARFOTT inertial platform.

INERTIAL
GUIDANCE

_...._._—.—_...__.___.._._______—-—_—._—_._—._—.,___._—_

Based on this 3 gyro, 3 gimbal stable platform
weighing only 25 pounds, precise vertical
reference (2 milliradians) under all dynamic
conditions is guaranteed. This system also serves
as an all-latitude compass system with 1° per
hour random drift rate. lts performance is
substantiated by the hundreds of systems in
operation today.

CENTRAL GYRO
REFERENCE
SYSTEMS

— e e e e e W e e wEs e S S Gt —- ———

Based on a 29.5 pound 3 gyro, 4 gimbal platform,

b o
e

LIGHTWEIGHT Kearfott All Attitude Compass Systems provide
s continuous steering signals throughout a LABS
ALL ATTITUDE : manevuver. In addition to the compass features of
COMPASS the U.S.A.F. J4 System, precise vertical reference
AND VERTICAL for firf: control, autopilot and ro'dor s.lob.iﬁzoﬁon
; is available. Proved by 2 years' service in the
REFERENCE t field. Total system weight— 57 pounds.
SYSTEMS
T T T T T T T T T e e e e s e e e
4 , , .
% Kearfott's great circle dead reckoning computer
systems, continuously compute and display
present position, course and distance to a primary
\ and 3 alternate destinations, latitude and
longitude of the destination points. Ground track
GREAT CIRCLE is also indicated. Range: 2000 miles, speed range:
NAVIGATION 2hOOf0 I:mots. Extensivg fIigPht tests have conf'ilrmeld
the following accuracies: Present position—1 mile
COMPUTERS or 2% of distance traveled; Distance—1 mile
or ¥2%; Course: ¥2°.
5
COMPONENTS: ¥

Only the dependable accuracy of KEARFOTT Components have
made the dependably accurate KEARFOTT Systems possible.

KEARFOTT Components include Synchros, Servo Motors, Tachom- ear 0

eters and computer assemblies. Their capability has been proved )

by years of satisfactory service in airborne fire control, avtopilot,

radar and navigation systems. Write today for descriptive

technical data,

A SUBSIDIARY OF
GENERAL PRECISION EQUIPMENT CORPORATION

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

Sales and Engineering Offices: 1378 Main Avenue, Clifton, N, J.; Midwest Office: 23 W. Calendar Ave., Lla Grange, Ili.;
South Central Office: 6211 Denton Drive, Dallas, Texas; West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif.
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FINANCIAL ROUNDUP

Urge Joint Bidding

Owners see one bid by group of
small firms as best way of boosting

use of system procurement

Jowxt smping is the best answer small firms have
for incrcasing their use of weapons svstem procure-
ment practices. This view. aired last month. is held
by J. D NeLean, president of Hoffman Labs. and
Homer R. Denius, president of Radiation. Inc.

Present military - procurement  methods — favor
awarding contracts for a complete system to one
prime contractor, small firms sav.  The previous
practice had been to award prime contracts for cach
kev item i the svstem.

“Alone the small firm is unable to win system
prime contracts,” said Denius, speaking before the
New York Society of Sceurity Analysts.

“But, if five or ten firms, cach outstanding in a
particular ficld, tcam their abilitics and make a
joint contract proposal, the package bid will be
difhicult for procurement officials to refuse.”

The joint bidding mcthod meets procurement
officials” desire for centralized system responsibility,
the rcason behind the new procurement practices.
When members of the bidding pool submit their
bid, they must sclect one member as the contract
manager, McLean and Denius explain.

Toffman Labs and Radiation, Inc. arc leading
exponents of the tcam bidding philosophy.  Both
arc members of jot contract bidding groups now
in the midst of negotiations for specific contracts.

McLean sces joint bidding as the only way small
firms can lick the tremendous problem created for

SHARES and PRICES

I'clemetering manufacturers draw
increased attention today becanse

of Sputnik’s ascent and prospects of
mereased  spending on missile-re-
lated items. Used primarily in dc-
velopment of missiles and  their

them by the trend toward system contracts.

e also sces a big future for joint contract bid-
ding.  “"I'he tremendons technical problems now
facing the mation arc jnst too difficult for any onc
firm to handle, no matter how large.” savs Nel.can.
“I'hese technical problems can be licked only by
a tcam of individual experts.”

Contract consultant William T1. Bisnoff. head of
Bisnoff-Amoff Associates, thinks pool bidding. if
properly organized. should win a lot of svstems
contracts for tcams of small clectronic firms.  Tow-
cver, onc problem they must face is the necessity
of subordinating themselves to the contract manager,
Bisnoft adds.

e points out that provision for small firms to
arrange to work together has been part of armed
service procurement regulations since World War T1.

In other industries there have been many cases
where small contractors have joined cfforts to win
large military contracts, Bisnoft savs.  Until recently
clectronic firms have given very little attention to
this method of bidding.

Recason why these firms arc increasingly inter-
ested in joint contract proposals was supplied by
Henry Blackstone, president of Servo Corp. of
America, in his recent speech before the National
Sccurity Industrial Association.

Blackstone said that under the new weapons svs-
tcm concept the large prime contractor is able to
sub-contract various items as hc chooscs.  When
cutbacks occur, the prime contractor pulls back
sub-contract work and compctes with small clec-
tronic firms for the declining number of small mili-
tarv prime contracts, he said.

He doubted the military's ability to direct a fair
sharc of the prime contractor’s sub-contracting work
to small business.

guidance  svstems.  telemetering
gear may be in increasing demand
becanse of the expected drive to
step up our missile program.

Earned per Common Share 1957

Typical Manufacturers of Recent Dividend Percent ————-- - ~ Price

Telemetering Equipment Price Rate * Yield 1957 1956 Traded Range
Ampex Corp................ 41! .. 1.51 (yr)» 0.585 oT1C
Applied Science of Princeton. . . 12! 0.10 .8 0.33 (6 mos) 0 42 oT1C A
Bendix Aviation. .. .......... 44 2.40 4 3.97 (9 mos) 5.04 NYSE 44% 66%4
Epsco, Inc. .. ... .. .. ... ... MKt 0.05 (3 mos) 0.64 oT1C A,
Giannini (G.M.)............. 1M1%! . 0.58 (6 mos) 1.05 oT1C A,
Minneapolis-Honeywell . . .. ... 81 1.60¢ .0 1.56 (6 mos) 3.40 NYSE 73%2 131
Radiation Inc. (Class A). ... ... 11 0.15 o) 0.64° 0.39¢ oT1C e
RCA . . 28% 1.00+ 4 1.35 (6 mos) 2.65 NYSE 297% -40
Raytheon. . ... .............. 18% B R 1.75 (6 mos) 0.23 NYSE 16%22%
Westinghouse Air Brake . . . ... 22V 1.20 5.4 1.59 (6 mos) 2.86 NYSE 22%-33%

! bid ? indicated * plus stock
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1 plus extras

5 April 30 fiscal 5 Aug. 31 fiscal
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Sell to Peg Value

Founders of West Coast firm offer
300,000 shares in first public sale

st pusLic offering of Tewlett-Packard common
stock is heing made this month. Three hundred
thousand shares are being sold by a svndicate of
30 underwriters headed by Blvth & Co.

None of the sale procecds will go to the San
Francisco arca firm. They will go to the present
share owners, founders David Packard and William
R. Tlewlett.

Desire to cestablish a market value of stock for
estate purposes influenced the decision to sell part
of their holdings. It is casicr to raisc monev to pav
stiff inheritance taxes, which must be paid in cash,
if @ market for stock exists.  Problem of arriving at
a fair valuation of stock is simplified. if stock is
publicly traded.

Completion of the stock sale will leave TTewlett

and Packard holding most of the company stock.
Porticn being sold to the public represents only
10 percent of the total outstanding.

An additional 50,000 shares arc being issued to
emplovees by the company under a restricted stock
option plan. Proceeds from the sale of these shares
will be added to the firm's working capital.

Outsiders got their first look at company salcs
md carning data from the stock registration state-
ment filed with the Securitics and Exchange Com-
mission,

Sales grew from S$2.2 million in the first vear of
corporate cxistence (ended October 31, 1948) to
$20.1 million for the vear which ended October
31, 1956.

Sales of S2§ million are indicated for the vear
which ended 10 davs ago.  Sales for the ninc-month
period finished last July were $20.8 million.  Net
profits were S1.S million, or 59 cents a share.

Only 23 pereent of Iewlett-Packard’s sales are
madc to the government.  Remainder is sold to more
than 2,000 customers. Largest of these accounts for
less than six pereent of the total.

MERGERS, ACQUISITIONS and FINANCE

o Litton Industrics and Monroc
Calenlating  Machine  announce  IHufford.
merger plans.  An offer to purchase  will be left.
Monroc's outstanding stock by the  to company’s
Litton board has alrcady been ac-
cepted by 8O perecent of NMonroe
stock holders.  Nonroe sharchold-
crs have been offered the choice of

group.

the acquisition of Unitronics and
A balance of $737.150
This will be added

working
William R. Staats & Co. of Los
Angeles headed the underwriting

Armaments of Cockevsville. Md.
through cxchange of stock. Aircraft
Armaments,  sitnated near  Balti-
more, is engaged in rescarch, de-
sign and manufacturing.  Savage
Arms makes sporting fircarms, lawn
mowers and refrigeration  cquip-
ment.

capital.

1} shares of Litton common for
cach share of Nonroc common or
onc half share of Litton S100 par
5% cumulative convertible  pre-
ferred.

Annual sales of the combined
company should be in the neigh-
borhood of S100 million. Litton’s
sales are estimated to be nunning at
the rate of more than $45 million.
Monroc's sales for this vear are
estimated at more than S40 million.
Litton previously announced plans
to acquire Aircraft Radio of Boon-
ton, N. J. and Narvland Flectronic
of College Park., Nd.

o Siegler Corp. sclls 320,000
shares of common stock at S15 a
share.  Net proceeds of S4.4 mil-
lion, plus $5.25 million to be bor-
rowed from banks and insurance
companics. will be used to retire
$+.7 million of long term debt and
to pav off obligations incurred in
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¢ Perkin-Elmer Corp., Norwalk,
Conn. plans to ~cll 100,000 shares
of common stock. 'unds from the
public sale will go for new plant
facilitics and to boost working capi-
tal.  Blvth & Co. will head the
underwriting group.

e \merican  Electronics, Los
Angeles, agrees to acquire Cal-Air
Engineering of Compton. Calif.
Amcerican  EFlectronies  would  ex-
change 7.554 shares of common
stock and pay 535,000 in cash and
S123,500 in notes for all of Cal-
Air's outstanding stock. according
to agreement terms. Over half of
Cal-Air's sales of $730,000 annu-
allv are in clectronic sub-systems
for missiles.  American Flectronices’
sales, oxclusive of Cal-Air. are esti-
matced at $S17.5 million.

e Savage Armns of Chicopee Falls.
Mass, plans purchase of Aircratt
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¢ Nader Manufacturing Co. and
Motordyne, Inc., both ot NMonrovia,
Calif., announce completion  of
merger through exchange of stock.
Nader, formerly a rescarch firm in
transistor applications, will become
one of two Motordyne, Inc., divi-
sions.  The other division will
manufacture rotarv clectric equip-
ment, small motors, blowers and
g()\'CmOrS.

e P. R. Mallory & Co. declares a
two percent stock dividend on ont-
standing common stock. The usual
cash dividend of 35 cents a share
was also declared. The company
plans to pay a two pereent stock
dividend annually over a five vear
period in addition to the regular
cash  dividend, subject to future
carnings. Possibility of a stock divi-
dend in the future will not be
affected by the stock payment.



To insure valid statistics, this tabulation covers the largest selling brands,
based on a four-year survey (April 1953 to March 1957) of elassified and
“Swap or Sell” ads for used high fidelity loudspeakers. All ads authenticated
as placed by private individuals in Audio, High Fidelity and Music At Home

PERCENTAGE OF TOTAL INSERTIONS IN "SWAP OR SELL’’ COLUMNS

SPEAKER “C” UNIVERSITY

164 % 13%

SPEAKER “A”

46%%

SPEAKER “B”

23 % %

Fewest number of ads offer University equipment
... outstanding testimonial of user satisfaction.

We have always believed that the tremendous volume of University speakers
sold in the past io hi-fi enthusiasts attested to the genuine listening satisfaction
designed into all our products.

We think that all legitimate hi-fi loudspeakers sound pleasing, but the
acid test of listening satisfaction is a speaker’s *“‘staying power”. Does it grow
with your hi-fi tastes, continue to please year after year . . . or is it obsolete
before its time . . . ready for swap, salc or discard? ’

Yes, in the “Swap or Sell” columns of the leading audiophile magazines,
you soon know which of the prominent brands of loudspeakers readers out-
grow . . . and, by the absence of such ads, which of these leading loudspeakers
remain in the home!

The record speaks for itsclf. This accurate survey, taken over a span of
four years, shows that speaker “B” has almost 509}, more “for sale” listings
than University . . . while speaker “A” is offered more than three times as
often! Here is indisputable unsolicited testimony from average hi-fi users
themselves that University staps sold, continues to serve year after year as a
source of rich musical pleasure.

| LISTEN | dluivorsity sounds sette

UNIVERSITY LOUDSPEAKERS, INC., 80 SOUTH KENSICO AVENUE, WHITE PLAINS, N. Y.
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University offers

the largest selection

of loudspeakers to gratify
every need and budget

N
WOOFERS TWEETERS
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MID-RANGE NETWORKS
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ENCLOSURES

KWIKITS

Only University, the world’s largest
manufacturer of custom loudspeakers,
offers you this unrivalled selection.
Only University has the engineering
and production facilities that assure you
of quality and performance
unmatched at each price level.

MAIL COUPON FOR FREE LITERATURE

Desk E-1, University Loudspeakers, Inc.,
80 So. Kensico Ave., White Plains, N. Y.

I would like your free literature. I am
checking the subject(s) of interest to me.

O Complete Speaker Systems
[0 Speaker Enclosure Kits
O Speaker Components

Name.

Address.

City. Zone State
L2 R _N & B N I &8 N B B § J
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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

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 ar .
and rinses transistors t“!
and other small electri- : »
cal parts in hot distilled,

demineralized water.

New repurification proc-

ess conserves thousands

of gallons of demin-

eralized water each day.

WRITE FOR BULLETIN 2146

arnstead

STILL & DEMINERALIZER CO.

BOSTON NEW YORK CLEVELAND
JAmaica Kingsbridge ACademy
4-3100 8-1557 6-6622
CHICAGO PHILADELPHIA LOS ANGELES
Financial LOcust RYan
6-0588 8-1796 1-9373
JOHNSON CITY  SAN FRANCISCO CHATTANOOGA
3113 TEmplebar 6-5863

) 2-5391
84 Lanesville Terrace, Boston 31, Mass.

FIRST IN PURE WATER SINCE 1878
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WASHINGTON OUTLOOK

A NEW DRIVE to combine U. S.-British research and development of advanced
weapons is onc of the most dircct—and important—results of Sputnik. (Sce
British story, p. 50.)

Only a few months back, the U. S. agreed to help out the British, promising
U.S. missiles (when available) so that the British could cut some of their
defense costs by dropping, as quickly as possible, production of fighter and
bomber planes.

Top administration officials continuc to insist that we arc on a par,
technologically, with the Sovicts—that, across-the-board, our position on
advanced wcapons is as good and probably much better than that of the
Russians.

But Sputnik—with its message of Sovict success in the all-important missile
ficld—has put the administration on the defensive. To the public, at least,
the U.S. has come in second in one race where finishing sccond mecans
not finishing at all.

This doesn’'t mean that those dircct military rescarch and development
projects can now have all the moncy they want for the asking. But moralc
and hopes of the scientists arc higher than they've been. It's expected
quickly that many rescarch and development projects will get out from
under the strict budget-cutting ceilings imposed to bring total military
spending down to $38 billion. R&D contracts and the like had becn
getting cuts of 8 to 10 pcreent, just as all other Pentagon activitics had
been cut to greater or less degree.

But therc’s no likclihood of a major turn-around in research and develop-
ment; so far, one of the biggest moves has been Defense Sceretary McFlroy's
order to underlings to give him a carbon of all reports on the progress—or
lack of it—in the missile field.

® Amidst all the hullaballoo over Sputnik—and its implications of Sovict
supcriority over U.S. rocket technologv—there's still no sign that the
administration plans to relax its militarv  cconomy  drive  much.
1his means a continuation of stretchouts, cutbacks, and cven cancclla-
tions in defense production.

For instance, most major planc makers arc now negotiating new Air
Force stretchouts. The contractors say they can not stick to current
delivery schedules under recently-imposed limitations on monthly pay-
ments. The problem is this: total anticipated billings by the con-
tractors over the next nine months excced—by some $1 billion—the
Air Force’s procurcment expenditure ceiling.

The Navy is ina similar bind. It has just dropped $21-million worth
of contracts with Lockheed for production of 100 jet trainers and 15
radar-warning plancs.

But the holddown on new contract awards and renewal of projects
about to expirc—pending scttlement of monthly payment restrictions
and spending ceilings on individual projects—is loosening up. The
Air Force has announced $183 million worth of new T'itan ICBM
contracts, including awards to Western Electric for radio inertial guid-
ance gear and Remington Rand for Univac computers.  Presumably
the companies have moved into the production stage with their sub-
system projects.
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New from Clevite!
2ILIGUL]
JUNBTIVN DIYYES

These latest additions to Clevite’s complete line

of computer and general-purpose diodes offer
you the advantages of:

ULTRA FAST RECOVERY TIME ... (JAN-256)
(Typical: from +5.0 ma to —40v
... 400K in 0.3ps)

HIGH FORWARD CONDUCTANCE
(Typical: 50 ma at 1.5v)

EXTREMELY LOW REVERSE CURRENT

FREEDOM FROM THERMAL RUNAWAY
at high voltage and up to 150°C

RUGGED, HERMETICALLY SEALED GLASS PACKAGE

For complete information,

OTHER CLEVITE DIVISIONS: L ine

Brush Instruments

Clevite Ltd.
Clevite Ordnance
Texas Division
Cleveland Graphite Bronze Co.
Clevite Harris Products, Inc.
Clevite Electronic Components

Clevite Research Center
Intermetall G.m.b.H.

TRANSISTOR PRODUCTS
241 Crescent St., Waltham 54, Mass.
TWinbrook 4-9330

A Division of
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ACCEPTED SYMBOLS

Symbal for argon . . . an inert gas
used to replcce air in headlamps. |ts
cbility to conduct heat from the fila-
ments greatly increases the life-span
of the lamps.

Just as A is the accepted symbol
for argon, so Tung-Sol is krown
throughout industry to represent the
highest standards of headlamp man-
ufacture. It is this singular ability to
mointain  precise quality levels in
vclume production that has earned
th's reputation for Tung-Sol . . . a
reputation which started a half cen-
tury ageo when Tung-Sol pioneered
the first successful electric headlams.

W
 TUNG-SOL

VISION-AID

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

OB ¢ ST N

\

Miniature Sealed Beam Sznat Radi ani
Lamps Headlamps Flashers TV Tubes
Aluminizes Speial Purpose Semicond sctor

Picture Tubes Tubes Procucts
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EXECUTIVES IN THE NEWS

Stearns™: for researchers, scholarship.

Licnr of the silvery Sputnik illiumates mdustry exeentives concerned
with America’s Vanguard project.  Mvrl Stearns, for the last five months
president of Varian Associates, is one of these—Varian's 3-b mag
nctonmeter will be one of the instruments taking the Farth's measure
when Vanguard satellites go aloft.

Mild and genial westerner Stearns was born in Kiesling. Wash..
m 1916. took a BSEL, at the University of Tdaho in 1937, got his mas-
ter's from Stanford two vears later. A T-vear stint with Sperry Gyro
constituted his one forav to the Fast. 1t was while he was heading
Sperry’s klvstron rescarch program that he first worked with the \arian
brothers (Sperry backed work the \Varians were doing on velocity-
modulated tubes).

Accolade for the way he managed the klvstron program came to
Stcarns when the \Lcrctdr\ of the Ny awarded hin a connuendation.
Then in 1948 he went to California to become v-p and general nmager
of Varian, moved up to the chief excentive’s office five months ago.

Assocaates find Stearns casvgoing most of the tine, forceful .m(l
defimite when the chips are dm\n. Like many scientists-turned-cxeen-
tive. he keeps an cagle eve on scholarship. recently launched an advianced
study program. Plan is to let kev rescarchers widen and deepen their
techuical understanding through full-time study off the job.

Punster Stearns h(.]ps keep lll\ serse of humor by taking time off
for golf or for water- skiing at his big sumimer place. Tle savs he's more
proficient on the d(llld%]dt‘ than on the links.  Tle also enjovs “just
relaxing™ at home with wife Ruth. a matched quartet of children and
the 1nu1tal)lc hi-fi.

“At et with microwave researcher R. L. Jepsen

LETTERS

Library for the Blind mittee of Tape Respondents lntcr-
national. "This library iv filli ng

I'he Seare Radio Library for the gap I services to blind peaple in

Blind is sponsored by the South the UL S, and Caneda. Ihe blind

IMast Amatenr Ruadio Club of Cleve- population who are radio and clee-

land. O..and operated in part as a tronies enthnsiasts will hear of the

division of the Blind Services Com- ostablishment of this library only
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throngh sighted readers of such
magazines as Frrcrronies.

SRLB services are available to
any blind person in the UL S.
Canada. The library acts as 1ck‘1r
mg house for receiving and circulat-
ing clectronics htcmtmc in Braille
or tapc-recorded form. W have
many other ideas for rclated proj-
ccts which we hope to add.

\WARREN SLADKY
Searc Ranto LiBrarY
CreveLaxp 4, OHio

Sputnik: The sound . .

Station WI'RE Cleveland clainis
to be the first independent station
to put on the air its own sounds ot
the Russian satcllite as it passed
over here.

The signal was recorded by me
on tape and rushed to WERE
studios for rcbroadcast at 12:35
a.m. Saturday Oct. 3.

Josepir ZELLE
CreveLaxp, Onio

. . and the Fury

Well, we've donc it again!

By low-rating the sciences and
browbcating the scientists, by silt-
ing up channels of communication
(for sccurity’s sake. of course!) and
forbidding the sharing of cxperi-
mental knowledge. by permitting
fathcads to run military research
and Babbitts to control the extent
of other research cfforts—by being
simultancously  arrogant.  fright-
cned, parsimonious and  wilfully
unenlightened. we've handed over
the moon to Russia.

Perhaps we'll hand  over  the
carth next.

History will record the fact that
America decerebrated itself and so
died headless.

Gene G. Macauray
PuiLaperpuny, Pa.

Reader Macaulay, perhaps justifi-
ably furious over Sputnik and the
pitiful spectacle of governmental
disunity that permitted it to get
thar fust, overlooks one important
fact in quoting P. Wylie: many
things we may be, but we ain’t
dead vet!
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New servo-controlied ‘' Tilt Tabie’
for missile guidance testing

This Thompson-engineered mo-
bile unitaids in the functional check
of an intercontinental missile’s
internal guidance gyroscopes. It
generates angular position and
velocity inputs to the gyros. Unit

consists of electro-mechanical as-
sembly, electronic pre-amplifiers
and pick-off amplifiers, and quad-
rature rejection unit. Two-gimbled
support structure will carry a
125-1b. guidance package.

New Actuator
operates for 100 hours at

550°F submerged in jet fuel

Pictured is a new Thompson-
developed actuator used in
missiles. It consists of motor,
gearing, feed-back pick-off and
jacket. Unit has been tested for
100 hours of operation at 550°F
submerged in jet fuel. Power out-

put is 10 watts (mechanical).
Torque output is 150 inch-ounces
at 30 rpm at 550°F. Servo per-
formance in conjunction with a
computor produces a positional
accuracy of =% degree. Approxi-
mate size: 3" diameter x 4",

Call on Thompson for development and production of electronic
control sub-systems and components, countermeasures and
microwave components. We invite your inquiries.

ELECTRONICS DIVISION

/’p

1957

Thompson Products, Inc.

2196 Clarkwood Road, Cleveland 3, Ohio
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for your
‘miniaturized equipment. . .

SANGAMO

: Futton® Capacitor
Assemblies

L 78— J 103 ]
simplify circuits. ..
save space.. . .
solve mounting problems!

= TYPE NS1

\" i 7/‘\('03 ‘& (w ’ “@3 1%
'j, w\f » « Q“ ® | 1 J“‘

-

- 270

Sangamo Multi-section Button Assemblies ideal for use in VHF and UHF circuitry.

are silvered mica button capacitors, pre- . . .

L l P Two types and dimensions of assemblies

mounted in silver-plated non-ferrous | N .

. . . in the Sangamo series are shown above.

brackets. They are easy and inexpensive ) .

o . ) 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.

]

SANGAMO |Electric Company

SPRINGFIELD, ILLINOIS

€C57-12
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A wheel turns by ions at NACA lab. Someday . . .

lons May Take Men to Mars

® Scientists are nibbling around edges of ionic propulsion with

jets of ionized gas and research into electromagnetic propulsion

® Air Force efforts to give rockets an extra boost electrically may

lead electronics into a new kind of aerodynamic instrumentation

IN e WAKE of Sputnik, while jubilant Russians pre-
dicted moon rockets in a fow vears, came the first
solid indication that a2 United States government
agencey is giving more than theorctical consideration
to interplanctary flight.

National Advisory Committee for Acronautics un-
veiled on October 7 a tov-like model of an ion-pro-
pelled rocket ship. Big version conld go 25,000 mph.

lon motors, which wonld convert clectrical en-
crgy into thrust, are considered the keyv to space
flight. Chamical rockets are not cfficient enough.

lixperimental jon devices indicate an cfficicuey of
98 pereent. It is beleved that an ion rocket, with
clectricity provided by a stripped down nuclear re-
actor, can be built and flown using today’s tech-
nology.
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The military avoids any public statements infer-
ring interest in space flight. But it has alrcady begun
switching rocket science into ionic propulsion. It’s
considering it as a wav to betier chemical rockets
without adding to heat, mechanical complications.

Air Force Office of Scientific Rescarch has this
vear placed near $500,000 i rescarch contracts on
clectrontagnetic propulsion of charged gascs.

Contractors include Guannini Rescarch, Rocket
dviie, Avco, University of Utan and Armour Re-
scarch. Queried abont possible instromentation for
ionic propulsion, Gabriel M. G.amini replicd:

“If clectrical prapulsion becoues practical it will
constitute an interesting ficld where the clectronic
and acrodynamic diseiplines will meet.”

Applications may range from systems using slight-
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Iy ionized high density gases to those using streams
S =3 S ]

of ions. The first would be nsed in atmospheric flight
and the latter at “extra-satcllite heights”.

Giannini predicts instrumentation would “varv
greatlv and in any event it is likelv to be complex”.
Instrumentation would be of “predominating impor-
tance™ in 1 fully ionized system, principally to meas-
ure the cleetromagnetic momentum given the ions.

TIon motors would run “cold™, at about 1,300 F,
the boiling point of the alkaline metals used as fucl.
A design suggested by Frnest Stuhlinger. guidance
control chicf at Redstone Arsenal, illustrates how,

Cesitnm or rubidium is vaporized and then ionized
by flowing over a hicated tungsten or platinum plate.
The gas is accelerated backwards towards a high
negative potential cathode, thrusting the rocket for-
ward. Aftcrwards, a thermionie emitter neutralizes
the gas to prevent counter-thrust.

Acccleration is only 0.0001 G, insufficient to coun-
teract gravity. Chemical rockets would have to place
the ion rocket in a satellite orbit where it could pick
up speed for its journey.

Stuhlinger believes a 730-ton rocket could get to
Mars in 400 days.
For over a vear, a group of West Coast rocketeers

GE uses hot ionized gas to test missile noses

have sought funds to build an unmanned Martian
rcconnaisance rocket powered by twin ion motors
and a nuclear reactor.

The rocket, nicknamed Snooper, would weigh
3,300 pounds and carrv a 1,500-pound clectronics
payload. "I'lic weight, thev think, can be lofted into
an orbit by ICBM rockets.

“About a dozen of us are trving to push it,” says
M. 1. Willinski, a Rocketdyne engineer. *T'his is
no mental cexereise, but an actual proposal.”

Military nceds to solve missile atmosphere re-
entry heat problems have vesulted in a high inten-
sity arc device known as plasia jets. Some experts
think these may prove the bridge between chemical
and ionic propulsion.
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Block diagram of nuclear-powered ion rocket motor pro-
posed by EFrnst Stuhlinger, of Redstone Arsenal

Yusuf Yoler, astrophysicist at a Gl missile lab in
Philadeiphia, demonstrated how one works. Ile dis-
charged 256 kw into a plastic drum containing water
vortexing around an are.

The blast of thermal energy, at 25,000 1¢, flowed
over a nose cone model. Tt can melt any natural
substance, vet the plastic container was unharmed.
Let loose and properly controlled, it would make a
fair ramjct.

The jet is ionized gas. Thermal pressure is the
driving foree in this case. but acceleration could be
achicved clectromagnetically. Yoler warns, however,
that it could not lift the weightv hardware required.

Other plasma jet testing setups are in use at Chi-
cago Midway Labs, NACA and Giannini. GI is also
building a 5,000 kw model for its aircraft nuclear
propulsion work.

The ultimate propulsion possibility, perhaps nunat-
tainable, is photonic. Photon propulsion wonld en-
able acccleration to the speed of light by the con-
version of mass into lightwaves. Power conversion
would be 100 billion times over chemieal fucels.

The theory holds water on paper, but the prac-
tical problems arc so hmmense, according to Yoler,
that it is “still only an clegant possibility”™. Operat-
ing temperature would be 100,000 to 200,000 C,
probably requiring a magnetic “bottle” and a huge
power source similar to those proposed for thermo-
nuclear reactors.
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Spending Holds Up for Us

Capital expenditures generally are down. Yet industries’ spending

for electronic equipment is holding up well. And because of Sputnik,

government military spending may rise, meaning more purchasing
of electronic control and test equipment by defense suppliers

REcent accounts of cutbacks n manufacturer’s
capital expenditure plans will have little affect on
planned spending for clectronic equipment. accord-
ing to the MeGraw-11ill Fconomics Department.

Lower capital expenditure plans have been news
ever sinee the Seenritics and Exchange Commission
report of last month which indicated a downtum
in capital expenditure plans by bnsiness.

The SEC reported that plant and cquipment
spending by business would rise little in the third
quarter and would decline slightlv in the fourth
(uarter.

The clectronies industry will be little affected by
this drop. sav the muakers of McGraw-1HI's Annual
Survey of Business Plans for New Plants and iquip-
ments because the lower spending estimates primarily
reflect changes in plans to increase productive ca-
pacity. Spending plans to achieve savings in labor
expense and greater plant cfficieney, in which elee-

tronic cquipment is vital. are not being changed.

Preliminary results of a survey by ELECTRON-
ICS of mannfacturers’ plans for clectronic cqnip-
ment spending substantiate this opinion.  There is
no indication of a drop in clectronics spending.

The SEC report on plant expenditures in- Sep-
tember said 1957 cxpenditures are expected  to
amount to $37.03 billion. This prediction is quite
close to the initial cstimates for the vear made six
months ago. comments the SKC.

However, the government report showed that the
amnual rate of plant and cquipment spending would
rise little in the third quarter of this year and would
decline slightly in the fourth quarter. Expenditnres
at the rate of $37.23 billion are expected in the third
quarter of this vear, compared with rates of $37.03
billion in the second gnarter and $37.17 billion in
the fourth quarter.

‘The planned expenditures of $37.03 billion for

TECHNICAL DIGEST

® Space suits allow cngincers  to
work  iside  vacuum  climber
pumped down cnough so tubces
can operate without envelopes, in
lab of Litton Industrics.  Elee-
trodes of tube can thus be moved
while tubc is in operation. to find
optimum positions, Chicf use to
date is for work on Chromatron
color tv tubce.

® Dryv x-rav images for nondestruc-
tive industrial inspection are ready
for viewing in about 30 seconds at
half the cost of wet-develop filins,
in GIVs  xeroradiograph  process.
Conventional  x-rav  tube  forms
latent image on clectrically charged
coating of plate. Chalky dust carry-
ing opposite charge makes image
visible.  Plates can be crased like
blackboard and reused.  opening
wav to cconomical continuous pro-

duction-line inspection of castings
or scaled clectronic component-.

e Rocket recovery on firing ranges
is madce casier by radioactive re-
covery technique of EFra Engineer-
ing Corp. About 10 minutes before
launching. capsule with 2 curies of
cobalt 60 or 4 curies of antimony
124 is dropped into rocket.  After
firimg. helicopter or light  plane
carrving airborne seintillometer flies
parallel grid lines about 3.000 fect
apart over impact arca.  Recoverny
time is thercfore reduced to an
average of 30 minutes, even in
rough terrain.

o Diclectric  coating a few  mils
thick on imner wall of circular
waveguide minintizes losses at in-
tentional bends and cases straight-
ness  requirements  for normally
straight sections, according to Bell
Labs.  Thickness s crtical but
optimum value can be computed
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for anv desired mode and bend
radius.  Polvstvrene is once diclee-
tric used.

o Three-heat  German - soldering
iron has bifilar arrangement of two
resistance wires, with switch giving
choice of 40. 60 or 100 watts.
Lowest heat can be used for stand-
by without scaling of tip.

e Flectronic  fruit machine  uscs
flashing neon lamps. cach driven by
pulse generator set to different fre-
quencey, to replace the three fruit-
decorated rotating drums of me-
chanical onc-armed bandits.  De-
sign by G. L. Swatheld of Fagland
is jackpot-only machine providing
clement of skill; pushbutton con-
trols fourth lamp flashing at still
different  frequency, connected  to
put out other famps once by one
when flashes coincide. Three Tamps
out in 10 scconds corresponds to
three lemons.
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1957, which include actual outlavs for the first half
and expectations for the second half, will be «ax
percent higher than the $35.08 billion spent in 1956.
A comparison of actual 1956 and cstimated 1957
expenditures by industry divisions follows:

S Billion % Change

1956 1957

Manufacturing ......... 14.95 1619 8
Durable goods ...... 7.62 822 8
Nondurable goods 7.33 797 9
Mining ............... 1.24 1.24 ..
Railroad .............. 1.23 146 18
Other Transportation ... 1.71 1.75 2
Public Utilities ... .... 4.90 6.25 28
Commercial and Other.. 11.05 10.14 -8
Total ............. 35.08 3703 6

The McGraw-Hill survey of 1957 capital cxpendi-
tures indicated business planned to spend  $40.98
billion this vear. However, its results cammot be
cxactly compared with the SEC figures. Differences
in data collected on petrolcum  industry expendi-

PRODUCTION and SALES

MILLION $§
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ELECTRONICS 'MISSILE RADAR,
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EQUIPMENT

S e % PNy

Military Sva.a‘l-‘;as of $3.4 Billion éxpecfed

tures account for about S2 billion of the variation
between the two reports.

Preliminary plans on expenditures for 1958 made

during the 1957 NMcGraw-1H11l1 survey pointed  to
capital expenditures of $35.40 billion in the coming
vear.
" Dexter Keezer, McGraw-1111 director of cconom-
ics, expeets to have additional information on 1958
capital spending plans in a few days when resuolts
of the preliminary survev of 1958 spending plans
will become available.

Becanse of Sputnik, government wmilitary spend-
ing may risc next vear. But today it appears:

Sputnik won't immediately tumn loosc a flood of
new U.S money for defense. At lcast, not until
Congress reconvenes in January.

It won't cause a relaxing of current military ccon-
omy mcasurcs.  But funds alrcady available will
probably be invested in missiles—this mcans more
business for clectronics.

This picture can shift quicker than the speed of
satcl-light.

B 1957 - TOTAL $ 3,390 MILLION
Il 1956 - TOTAL $ 3,060 MILLION

MARINE RESEARCH MISCELLANEOUS
ELECTRONICS _AND
DEVELOPMENT

Mivivary sales of clectronic equip-
ment and parts should total ncarly
$3.4 billion in 1957, according to
latest estimates of military spending
for the calendar year. This compares
with about $3.1 billion spent last
vear.

This estimate is based on actual
military procurement for the first
six months of the vear plus the mili-
tary’s recently released estimates of
spending i the remainder of the
vear.

Guided missiles should account
for ahmost onc third of all clee-
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tronics spending by the military in
the current vear. The 1957 csti-
mate for guided missiles is S1 bil-
lion, an 18-pereent ncrcase from
the SS30 million spent on missile
clectronics last vear.

Aircraft should drop to sccond
place in the order of military clee-
tronics spending this vear. Expend-
itures are slated to drop to a total
of $990 million for calendar 1957.
Last vear aircraft clectronics spend-
mg amounted to S1 Dbillion,

Counnunications, radar and test-
cquipment spending is not far be-
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hind these two leaders.  Fxpendi-
tures of S§90 million arc estimated
for the current vear, up $115 mil-
lion from last vear's $775 million.
istimated rescarch and develop-
ment  expenditures for 1957 are
$310 million, a 13-pereent increase
from cxpenditures of S275 million
last vear.  Marine  clectronics s
scheduled for a 25-percent inerease
with STO0 million of sales estimated
for 1957 compared $SO million in
1956. The same figures apply to
the group of ammunition weapons,
combat and support vehicles.



EE Schools Update Curricula

® NSF-supported workshop brings together 100 professors at

MIT to get a close look at new ‘core curricula,’ including textbooks

® Many schools revising curricula, some rapidly, as they aim to

lead industry and prevent new EE’s obsolescence

Fivis YEARS aGo cquipmient covering half an acre in
MU'T's clectrical engineering department was junked
and replaced with one simple machine.  That sig-
naled  twenty-ive man-vears of work in revising
courses and writing new textbooks.

Last month more than 100 clectrical engincering
professors attended an Flectrical Fngincering Cur-
riculim Workshop at MI'T to exchange ideas and
“bone up” on what goes into MI1’s new “core
curricnla” for FI7s. ‘T'he workshop reccived financial
support from the National Science Fonndation.

The El4 professors, from engineering schools all
over the U.S., were given information on the MIT
courses, including a foot-high sct of as-vet-unpub
lished NMIT textbooks. They spent 10 days in con-
ferences that will help chart the future course of
LIS education.

What many top EIY cducators scem to agree on
is that clectrical engineering has broadenced so much
in the last decade that schools must “run fast to
keep up with it.”

Most of the schools represented at the workshop
arc in the process of revising their curricula.  Some
arc not able to change from traditional teaching
concepts as rapidly as others.  Nlanv are making
shifts in senior and graduate courscs.

“I'he enginceer’s role is to exploit science,” says
Gordon S. Brown, head of MI'T’s Department of
Flectrical Fngincering.  “The aims of our new cur-
riculmn arc to prevent the FI from becoming obso-
Iete in five years and to train him to solve the
unsolved problems of the future—not the solved
problems of the past.”

Dr. Brown adds that “an cngineer with the basic
tools to kccp learning is OK; but if he must unlearn
and then learn anew—he's lost. . . Universitics can’t
teach practice which changes with different indus-
trics.”

To get a better idea of what the MI'l' curricula.
changes mcan to the EE student, Erecrrosics
asked several MIT professors.  Ilere are a few rep-
resentative comments:

Thomas F. Jones, Jr.: “Coursces arc open-ended
to trcat devices not vet heard of. One to two vears
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of math and physics were OK in the past.  In the
future, two and a half vears of them will be re-
quired—and 3-4 vears recommended.”

Samucl J. Mason: “Students still do lots of prob-
lems and Iab work. But we don't tiv to cover the
entire arca. . . ‘There's more future in learning idcas
than specific techniques.”

Weckly reports have been ent down.  In 1934
an MI'T student wrote three 20-page reports a weck.
Now he “spends more time working out probleins,
and writes only one weckly report of 1-2 pages.”

The University of California at Berkelev is an-
other scheol making changes in its EIY curricula.
Comments R, M. Saunders:

“We are experimenting course by course. FlS's
arc now studying the wnature of things rather than
specific picces of hardware.  We studv a svstem
rather than a component.”  Tle adds:

“Schools should lcad, not follow industry, as has
been happening.  Schools that are tcaching 1937
enginceering in 1957 are selling evervone short. About
50 pereent of them fall into this bracket. What is
most scrious 1s that they are not only domg it, but
theyv are also content.”

Automatic X-Ray

Special x-ray spectrograph made for Kodak by Philips
Electronics will be nsed to deteet silver concentration
in fihm cmnlsion. After setting, nnattended instru-

ment prints ont quality control data on tape
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An 850-ft tunnel, 800-kv accelerator help make . . .

Atomic Lab Good Customer

® Visit to Brookhaven National Laboratory shows importance

of electronic equipment in development of peaceful uses of atomics

® Lab spent $34 million last year on electronic apparatus and

parts, will put $3.5 million of electronics into new synchrotron

Broormawwes National Laboratory’s two-day open-
honse this fall put the peaceful atom on view and
publicly ciiphiasized the nuclear futnre’s dependencey
on clectronics.

Instruments cover the sevenvear-old reactor like
barnacles. Up to SO experiments are in operation
at once. Some firms renting space have the equiva-

Ncutron sorter stores 10 million pulses
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lent of o radiation laboratory at the reactor.

Other buildings house  additional  researeh i
nnclear racdicine, physics, reactor design, chomistry,
biology and agriculture. Vuch of the work requires
clectronic equipment for radiation production. con-
tro'. zm;alj'\is or ])mtccti(m.

New comstruction meludes a S26. million alternat-

Neutron spectrometer at reactor’s side
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Controls for nentron chopper

ing gradient syncarotron fAGS) for 1960. A $S6
million medical rescarch center and a $350,000 com-
puter are nearing completion.

The AGS's 830-foot diammeter dwarfs the lab's
37 illion cosmotron. The medical center wiil have
s own nuelear reactor, the first designed specifically
for medical theraphy.

The Long Island. N. Y. laboratory, now almost
completely declassified, is one of siv major ALC
rescarch centers. Together they represent a S500

Geiger tube looks at thyroid
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Medical technician handles radioisotope

million investment and @ major clectronics market-
place.

Rrookhaven spent ronghly $525.000 last fiscal vear
on clectrenic  equipment. not including  AGS.
Auvother S174.000 went for components and clec-
tronic hardware,

AGS s getting: a S1.3 million aceclerator, already
defivered: ST million power  supply, $600.000 r-f
svstem and $50.000 worth of instruments. A $500.-
000 clectronic analog was built during design.
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Removing spent fuel from reactor
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What's Behind Sputnik?

® Satellite’s beeps underlined Soviet advances in information

theory that can pay off for all types of electronic communication

® Soviets have been spurred on by U. S. developments since
1953, but an 11-year-old basic Russian theory has just become

known here

‘Rounp anp ‘round it goes but what it beeped no-
body knows for surc—cxcept the Russians.  There
1s cven somce belicf that Sputnik’s signals changed
radically over the Soviet Union.

What is pretty clear is that the Russians have
been able to transmit data from Sputnik based in
large part on recent advances in information theory—
if not on the most sophisticated miniature clectronic
cquipment (by U. S. standards).

Elcctronic engincers who have studied Sputnik’s
signals told Lrecrronics that if the satellite is send-
mg information, it is at a slow ratc—"thc way
mformation theory tells vou to send signals in the
presence of noise.”

Information might be sent by the rate of switch-
ing the carricr on and off; amplitude variation
between backwave and full carrier; slow amplitude
variation of the carrier.

Only last August was the full significance of one
Soviet information theory fully realized by a few
U.S. mathematicians—11 years after it was formu-
lated in the Sovict Union. A Russian scientist made
the paper available at WESCON.

Information theorics have contributed greatly to
mmproving the cfficiency and quality of communica-
tions. The gap between theory and radio engi-
neering is narrowing.  As this goes on in Russia,
compctition with the U.S. gets keencr.

Now out is a paper, “Information Theory in the
USSR,” by Paul E. Green, Jr., of MI'l”s Lincoln
Lab. Sce: 57 WESCON Convention Record.

By 1955 the most prominent paper at the Lenin-
grad Confcrence on the Theory of Probability and
Its Applications was one by thc mathematician
Kolmogorov dcaling with C. E. Shannon’s “A
Mathematical Theory of Conmmunications.”

Of cqual importance to the Russian work stem-
ming from Shannon’s theory, Green reveals, is the
1946 thcory of potential interference immunity by
V. A. Koetclnikov, the significance of which was
rcalized only this vear.

Kotelnikov became more closely associated with
radio communications R&D after this work, Green

~¢—Circle 13 Readers Service Card

says, although he had received Stalin prizes in 1942
and 1944 in that ficld. In 1953 he was made an
Academician, highest rank in the Academy of Sci-
cnces.  Ile is now director of the Academy’s Insti-
tute of Radio Fngincering and Electronics, Moscow.

Fngincers entered the information theory picture
in 1954 when Shaunon’s work was brought to the
attention of the radio socicty (NTORIE). And
cybernetics was “‘reappraised.”

In 1955, Green reports, the Academy of Science,
a powerful organization with the status of a Minis-
try, rccommended more rescarch in “radio propa-
gation, h.f. clectronics, antenna and fecder systems,
and communications thcorv. And the magazine
“Radio” called for “cxtension of the usable fre-
quency spectram, scmiconductor applications, and

a gencral thcory of communications.”

Green gives this year-by-vear total of articles and
references to information thecory in Russian clec-
tronics journals: 1953:0—1954:1-1955:6-1956:12. In
1957, with about one-third of the total number of
issues so far received, there have already been nine
articles pertaining to information theory.

Dope On Its Signals

HERE'S the box score on Sputnik’s signals kept
by a group of clectronic engincers in the New
York arca:

Transmission is purc c-w, with no trace of
400 cps tone some people have reported. When
carricr is switched on and off, switching rate
varics slowly, from 140 to 180 times a ninute.

At the 140/min. rate carrier is off 0.23 sce.
and on for 0.19 sce. during cach on-off period.
Carricr is apparently switched on and off by a
shorting switch and backwave is between 14
and 16 db down from full carrier.

There’s an apparent amplitude modulation
of the carrier with a period varving from 4.3 to
4.6 scc. Once period of 8.5 sce. was noted.
Period of amplitude variation is constant dur-
ing cach pass of the satcllite but varics from
pass to pass.
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From cabin tv to weather radar. ..

e

Exec-Plane Business Booms

Expanding fleet of business planes {23,000 to date) is providing

an expanding market for electronic instruments. Present equip-

ment costs range from $3,000 for single-engine planes to over

$100,000 for multiengine craft

OxE day last week at New York's La Guardia air-
port, 15 excentives boarded Svlvania Flectric's con-
verted DC-3, now painted a sleck silver and white,
aud sank down into brown leather chairs directed
toward the 21-in tv screen mounted up front by
the door.

The flight to Radio Tube division headquarters
at Iimporium, Pa., where they would attend a mect-
ing at TE:1S aam., required ten mizmtes longer than
usual for the pilot to detour comfortably around a
rough patch of air he'd spotted in advasice on his
radar.

The letdown by ILS at Bradford airport, ncar
Fanporium, canie off withont a bobble, aud the 15
exceutives arrived at their mecting on time.

Illcctronic equipment needed to carry off this
feat costs an initial $80.000 to $100,000. Tustalla-
tion fees may rmn it up $25.000 more. Pven small
single-engine plancs need an average of $3,000 worth
of clectronics.

There are 57,579 air-worthy planes in the general
aviation category of which 23,000 are classificd for
business transportation.  Out of 4,183 nmltiengine
planes, 70 pereent are in the business class.

Iixperts in the ficld predict a fleet of 70,000 to
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§0.000 general aviation plancs by 1966 with an
increasing proportion of them multiengine.

At present the large  multiengine  planes  are
fully cquipped for instrument-flight- rukes operations.
More than SO pereent of the smaller twin-engine,
and over half of the single-engine private planes of
three or more places, are sindlaslyv fitted.

Al planes are expected eventually to install TIFR
instrumentation as well as two-wayv radios and auto-
pilots.

Businesses  engaged in arrplane  electronies  fall
largely juto three tvpes: firms which specialize in
installing, scrvicing and overhauling electronic equip-
ment; aircraft overhaul firms which also install, serv-
icc and overhanl clectronic equipment as part of
their overall serviee: and aireraft everhanl firms which
only iustall the equipment.

D. U. Howard, president of Tloward Acro, Inc.,
San Antonio, which converts surplus World War 11
Lockliced Ventura PV-1 patrol bambers into 300-
mph-plus execative airplanes, says the cxceutive
planc is onc of the best equipped aircraft o the
world.

Firms buyving cxccutive planes are willing to go

all the wav for safety and comnfort. Frequently they
will buy new instruments which are not even found
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in airline plancs.  In some instances such instru-
ments are later adopted for airline usc.

Considered of prime importance in buving clee-
tronics for airplanes are weight, size, performance,
cnvironmental stabilitv and case of installation.

Lee Langford. scerctarvtreasurer of Associated
Radio Company, Dallas, forcsees a steadily increas-
ing business keeping pace with the general upward
trend of the aviation business itself.

Langford points out that most electronic equip-
ment for airplanes is being made with tubes built
especially for heavy vibration.  Other trends include
the use of the modular concept of packaging, printed
circuitry and the inereasing use of transistors which
makes  clectronic  eqnipment  casier to  maintain,
lighter and smaller.

Duc to the many variables—size of plane, nse of
plane, performance requirements and taste of own-
crs—cost of clectronies in the exceutive aireraft
covers a wide range.

Feavier twin-engine planes will have clectronic
instruments costing abont S80,000 while tvpical in-
strumentation in the lighter twins will cost from

$20,000 to $30,000.

IFor instance, a recent job by Dallas Acro Service,
which they deseribe as typical. included $29.000 of
clectronic cquipment on a light twin.

The imstallation ona Lockheed Lodestar included:

Onc transmitter (vhf communications), onc re-
ceiver (Vif commmunications), 1 transceiver (vhf com-
munications). dual visual ommi-range (vor) receivers,
I automatic-direction-inder (adf) recciver, dual glide
path receivers, T marker receiver, isolation amplifier
and integrated flight svstem.

An installation of this type would require 150
clectron tubes and approximately four miles of wirc.
The total weight is 278 ponnds and the total cur-
rent drain on the system is 56 amperes.

In addition to the cquipment used in a typical
mstallation. an - extremely well equipped  aireraft
might contain airborne radar, autopilot, approach
beam coupler, altitude control, cabin hi fi, and tv.

Howard Acro estimates that they put an average
of $82.000 into their Snper Ventura,

One clectronicized exeeutive transport turned out
by Howard included a dual adf svstem, autopilot
svstem, - communications svstem, vhf navigation
svstem, dual compass svstem, engine analvzer svs-
tem, doal mverter svstem, marker svstem, vhf cony
munications svstem, cabin amplifier system, cockpit
andio system, distance-measuring-cquipment  (dime)
svstem, speed-control system and radar svstem. (Sce
table.)  Iilectronies in this plane ran to S102,000.

New cquipment expected for executive aireraft
of the future are transponders, Scleal (sclective call-
ing), proximity warning indicators, doppler naviga-
tion svstems, and air trafhe clearance given flight
crews visually over television type viewers.

Electronic Equipment in Typical Multiengine Executive Plane (Super Ventura)

Cost: plane- $500,000; electronic equipment—$100,000; instaHation—$25,000

Duai Adf System (automatic direction ' Vhf Navigation System
finder) 2 navigation receivers
1 accessory unit
2 glide-slope receivers
1 glide:slope antenna
Autopilot System (including flight 1 course indicator
| 1 crosspointer
2 omni bearing indicators
2 gyrosyn indicaters
Dual Compass System
2 amplifiers
2 flux valves
2 directional gyros
Engine Analyzer System
1 portable engine andlyzer
36 vibration pickups

2 adf receivers
2 control units
2 loop antennas

director)

rate gyros

pedestal control
mechanica! disconnect
computer amplifier
altitude control
sensing urit

trim tab servo
trim indicator

Vhf Communications
2 transmitters
1 vhf receiver
2 antennas
DME System (distance measuring
equipment)
1 interrogator
1 indicator
2 antennas
Speed-Control System
1 indicator
1 lift transducer
1 flap potentiometer
1 lift computer
C-Band Radar System
[ transmitter /receiver

—_—

vertical gyro
steering computer
course indicator
approach horizon
gyro monitor )
H-f Communications System
1 h-f transmitter receiver
1 antenna loading unit
1 power supply

2
1
1
1
1
1
2 primary servos
1
1
1
1
1
1
1

1 condition switch

1 vibration selector switch

2 sync generators
Marker System

1 marker receiver

1 marker antenna
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1 synchronizer
1 indicator

1 antenna

1 control unit
is

Miscellaneous

2 dual inverters

1 cabin amplifier

1 handset

1 isolation amplifier for cockpit
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Patent Accords Cut Headaches

Cross-licensing agreements save wear and tear on both engineers

and corporation legal departments. Bitter litigations may be stopped

by growing trend toward pooling patent know-how. Engineers
need not waste time “‘designing around’’ patents

Last month. Radio Corporation of Amcrica and
International Business Machines Corporation signed
a nonexclusive agreement to exchange licenses for
their computer patents. Fach firm can now usc the
other’s patents freely, without danger of uninten-
tional infringement.  ‘I'he agreement swings a spot-
light on the patent picture, illustrates an casy solu-
tion to onc of industry’s tackicr problems.

Industrial researchers, working within the confines
of corporate sccurity, every once in a while tread
on cach other’s tocs. Cross-license agreements cover
the cases of duplicated research: cach finm licenses
the other automatically, and nobody gets hurt.

Onc obvious result: avoidance of legal tangles like
the one just unsnarled between Zenith on the onc
hand and RCA, General Electric and the Bell Svs-
tem on the other. Zenith stands to recover $10
million from the settlement of its 11-vear-old suit, in
amiual pavments of S million. The judgment also

No Pings, No Pongs

Spectrum analyzer and recorder built by Brush Elec-
tronics tests Carrier room air conditioners at the end
of assembly line, In 50 seconds, amalyzer checks

24 points in the 8 octaves audible to human car
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gives Zenith rovaltv-free licensing agreements with
the three defendants.

IBN alrcady has a cross-licensing agreement with
Sperry Rand, exccuted in Januvary, 1956, IBN then
consented to the entry of a judgment scttling the
issucs raised by the Justice Department’s antitrust
suit.  There is a clearlv defined trend in the clec-
tronics industry toward such nouncxclusive agree:
ments. (A nonexclusive agreement gives cach com-
pany the fieedom to license other applicants nnder
its own patents.)

‘These agreements will of course keep down the
number of infringements, suits and countersuits.
They can also save valuable rescarch effort: engi-
ncers don’t have to worry about accidental infringe-
ment, don’t have to “design around” a competitor’s
patent.

An IBM spokesman told Frrcrronics “this kind
of pooling doesn’t cut competition; it beefs it up.
The engincers are free to work at their best—and the
results show it.”

To the mcreasing number of small clectronics
firins who use patents to carve out a place in indns
try, the trend toward pooling of patented knowledge
may have other significance.

Big industrial rescarch labs come up with a major
share of new technological developments.  Nonex-
clusive agreements do not scem, on the surface, to
frecze our individual inventors, but thev mav have
this cftect. Greater freedom of action on the part of
big-time rescarch tcams will incrcase the possibility
that the simall company or individual inventor will
find himself walking on somebody’s patent-hallowed
ground.

In the computer technology, many computer nscrs
arc praving that IBNI's agreement with RCA and
Sperry: Rand—and possible future pacts with other
computermakers—will produce once accidental result:
greater standardization of cquipment types.  Users
would like to sce the dav when the various systems
and subsvstems will work together without expensive
translating gear.

Of this possibility, a spokesman for one computer
firm had a terse comment: “Unlikelv.”  Fven so, the
wish was something to ponder.
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100-VOLT TRANSISTOR. ..

New high power type
available

Typical Characteristics

at 25° C
Maximum Collector Current 13 amps
Collector Voltage, Emitter Open 100 vaits
Saturatian Voltage (12 amps) 0.7 volts
Power Dissipation 55 wats

Thermat Gradient from Junction to Mounting Base 1.2° °C/woﬁ

-19 ma

Nominal Base Current
l' (VEC =—2 VO"I, |c =—1.2 omp.)

Distortion (Class A, 10 watts)

5%

DELCO HIGH POWER
TRANSISTORS

The electronics industry asked for a transistor to handle higher
voltage—and here it is—Delco Radio’s DT100 with maximum
collector diode voltage of 100 volts. This is the highest yet, and
it paves the way for a wide range of new applications. The
new DT100 is an alloy junction germanium PNP transistor—
normalized to retain its performance characteristics regardless of
age. You can depend on the uniformity, reliability and high
current handling capacity of the DT100, just as you have in the
past on all of Delco Radio’s High Power transistors. Write today
for complete engineering data.

DELCO RADIO

Division of General Motors
Kokomo, Indiana
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Tests in waveguide setup help . . ..

Cold Crystals Improve Radar

® Elimination of thermal noise by operating microwave amplifiers

at liquid helium temperatures may vastly increase radar range

® Researchers say that prototypes of paramagnetic crystal ampli-

fiers will be ready in a year, production to begin in 2 or 3 years

Cryocenic quantum mechanical amplifiers—belicved
by rescarchers to be a cheap and cffective cure for
microwave  sensitivity - and  range  problems—arc
almost ready to Ieave the laboratory for production
development.

Using paramagnetic crystals operating on extremely
low tempcrature, the new amplifiers wounld greatly
reduce thermal noise in the recciver's first stage.
This could, for example, increase radar range many-

told.

Onc rescarcher. Malcoln Strawdberg. of NI
thinks prototypes wili be available in a vear. Com-
mercial modcls would follow by a vear or two. About
51 or S2 million is spent anneally on low-temperature
amplificr rescarch.

lingincers at Tycon Fastern agree with Strandberg.
Ivcon is investigating suitable materials and con-
figurations mnder Air Force and Navy  rescarch
contracts.

Advanced  Electromics  of  Cambridge.  Mass,,
(formerly Ultrasomes) has submitted a development
proposal to the Ar Force.  Its preliminary designs
arc the resnlt of more than two vears research.

Bell Labs has put aside the paramagnetic oscillator
it worked with last winter. The theory tested out
satisfactorily. Now Bell is studving confignration of
crystals and waveguides.

32

Predictions made about the impact paramagnetic
amplifiers can have on microwave reception include:

e Strandberg:  freedom  from  thermal noise  at
liquid helinm temperatures can make nsefnl sensi-
tivity 1.000 times that of conventional amplificrs,

® Bell Labs: may amplify signals several hundred
times weaker than signals usable now, could lead
to new transcontinental conmmunications and  tv
svstems.

® [1ycon Ilastern: eventual improvement of at least
scveral hundred times is indicated.

® Advanced  Electronics: nitially, 70 pereent
improvmeat in radar range and lock-on; eventually,
300 nereent improvement,

Strandberg calls paramagnetic amplificrs versitrons,
ar spin-tools.  Using the gvroscopic motion of certain
clectrons in paramagnetic crvstals. the crystals will
cmit cenergy when placed in radio and magnetic
ficlds.  1leat is not nceded for cleckron niotion,
unlike conventional amplifiers.

Probable applications tun from thermal detection
and radio astronomy to tv. But radar will probably
get first crack at it, as an alternative to so-called
“brute force™ improvements or complicated svstem
refinements.
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Klysteons, inside the metal cylinders
atop each dolly, are auvtomatically
processed on this Stokes continuous
high-vacuum system, ct Sperry Elee-
trenic Tube Division,

Klystron production avtomated
with Stokes high-vacuum system

HESE Sperry Klystrons have gof to be rugged aad
Tstable...they're the heart of transmitters for
precision, all-weather navigation systems. Produc-
ing Klystrons requires extremely high vacuum and
elevated temperatures to completely de-gas and dry
the tubes internally. These conditions must be a:-
tained on a high-production, automatic basis,

Stokes, pioneer in high-vacuum processing equip-
ment for the electronic industry, designed and built
a continuous evacuating and conditioning system
that performs these functions and elimirates the
need for duplicate accessory equipment for each of
the separate units formerly used. The system: consists
of an endless loop of evacuating stations, each housed
in an individual dolly. As the dollies index around

Vacuum Equipment Division

F. J. STOKES CORPORATION
5500 Tabo: Road, Philadelphia 20, Pa.
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the loop, the tubes are successively degassed. evacu-
ated, aged. conditioned and sealed.

Each Klysiron is enclosed in a stainless steel bell in
whick a redudng atmosphere is maintained to prevent
oxidation of the copper tube body during the heating
cycle. All operations are automatically sequenced
and controlled, with interlocking circuits and limit
switches giving added protection. Any dolly can be
removed and replaced without shutting down
the system.

This Klystrer. production system is an example of
how another major manufacturer is benefiting from
Stokes’ iong experience in high vacuum engineering
and automatic production techniques. For a con-
sultation on your spedific needs, call your nearest
Stokes office.
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TMS-500 Coaxial Switch

Makes Easy Change From (abIeVideo

410 oursipe
ANTENNA

PROVIDES HIGH DEGREE
OF ISOLATION!

The New TMS-500 Coaxial Switch, for Cable Video or Air Reception|

to a Single Television Receiver, provides an exceptionally high degree
. makes for precise switch-

of isolation with no interaction between two incoming signals . .
ing of either of two RF signals to a common output. (Now being installed as part of the
“World's First Telemovie'' service, bringing the theatre’s finest, first-run movies into the home

via television}.

DATA
Nominal Impedance.............cocuieieineiinneneninens 75 Ohms
VSWR e Less than 1.2
Response e Flat .0 to 250 MC
Insertion Loss ............ e Less than 0.5 DB
Isolation._............... Cable to Cable, at least 80 DB.
Either Cable to Set, from Open Position, at
least 65 DB,
Connections.......... .Coaxial Cable RG-59/U Solderless
Mounting........................Two Single Hole Clip Brackets
TMS-500 Caaxial Switch.......... $9.50
TWO MATCHING TRANSFORMERS for TMS 500
- ‘ TMT-400 Twin Lead Pigtail......cccccevvinnnens 2.10
—— - ‘ TMT-700 Screw Terminals.......ccccovvvevveennenee 2.50
- Band Pass... oo .20 MC to 250 MC
= e ¢ng P | Impedance..........c...... 75 Ohm Cable/300 Ohm Set
r “umd“ \NE of VSWR. e LSS than 1.2
Mamp\.“‘ v ‘ Fittings .. ..o RG-59,/U Solderless Connectors
‘ co . nits ‘ Transfarmer Dimensians...........1" dia. x 1% " lang
\ a cireV vest
Pf.\“‘e eque“vl ‘ HOW TO ORDER: Electronics Coaxiol Switches,
O \_“-\e Cable Taps, Printed Circuit Units, etc. are sald direct
mp\e‘e ‘ for fostest service . . . shipped prepaid when cash
. CO me\“" accompanies order. Otherwise C.O.D.
‘ \nsttY ‘ TMT-700 TMT.400
| \e TOP er
¢ ® ne onveﬂ ‘ [ 0
-cho o Llect International, 1
R T | ectronics International, Inc.
n sovs SUBSIDIARY OF
1deo @ vio i . .
Vide© [ 4 Mod J International Crystal Mig. Co., Inc.
contr©' - . ’
i - :
‘ ‘—— - 18 N. LEE PHONE FO 5-1165 OKLAHOMA CITY, OKLA.
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Chemically-fused aluminum, one way . . .

Oxide Problem Solved

Chlorides bond nonferrous metals by ion

exchange.

Pure zinc solders aluminum through

oxides without flux and abrasion

Frnusarive oxide coatings before
soldering aluminom has been an
expensive  problem.  Flectronics
manufacturers now have available
two new joining methods unaffected
by oxides. One does  the  trick
chemicallv, The other cmplovs a
pure zine solder.

A combination of chlonides de-
veloped by Intertecties. Inc., of
Bedford, Ohio. causes similar or
dissiinilar  nonferrons mctals  to
bond by ion exchange. 1t works
with  aluminuw,  copper. mag-
nesium. titamium. brass, zine, silver
and gold.

The chlorides react mstantly on
metals hcated to S10 1L climmating
surfrce oxides while causing the
metals to flow together. Yhe ma-
tertal is suited to hand or automatic
production techniques.

Jeints produced i aluminum are
stronger than the metal. Joints be-
tween  disstmilac mctals  are re-
portedly stronger than either,

Reaction fumes are toxie. [umes
and residuce are water-soluble. "The
packaged  chemical has indctinite
shelf life. but must be used quickly
after expasurc to air.

Bell Laboratories  mctallurgists
report that inexpensive zine solder
wi'' bond aluminum, alumimum
allovs and galvanized mctals with-
out flux or vigorous abrasiou.
Oxides and milling oils need not be
removed from the mctals.

The solder  stick & merely
wiped across the heated surfaces.

The solder penctrates the oxide and
wets the metal. ‘The raised oxide
coating can be peeled off.

A trace of magnesium and a few
pereent of aluminum may be added
to the solder. 1t must be free of
Icad. tin. bismuth, cadmium  or
other substances which cause intcr-
granular COrrosion.

Wax Batteries
Look Promising

NaroNar. Burcau of Standards 15
mvestigating chemical and clectri-
cal properties of inexpensive mini-
ature batteries made with solid wax
cleatrolvtes.

\Wax batteries appear to l)m\'i(lc
fairlv high voltage with extremely
low current and small size. They
could be used to maintain a charge
on a capacitor or supply grid-bias
voltage for clection tabes.

Cells are punched from a three-
laver sandwich.  stacked 25 cells
high and lacquered. to produce a
battery only 0.3 inch long.

The ccll exteriors are conductive
vinvl film and zinc. The separator
is impregnated filter paper.

Cells of 0.25 or 0.5 in. diamcter
are punched out. The smaller cell
provides a batterv weighing 0.05
ounce and with a short-circuit cur-
rent of 0.03 microamps. The half
inch battery weighs 0.2 ounce and
delivers 0.3 microamp. Both have
an emf of abont 37.5 volts.
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Studying Industrial Sites?

Ask this
firm..

about
Santa Clara County

Location near your customers is a
key point in selecting a new plant
site, according to Mr. E. B. Ham-
mond, Manager, Sunnyvale De-
velopment Center.

“A large number of our Air
Armament Division customers are
located in western states thousands
of miles from our home office in
Great Neck, New York. To avoid
excessive liaison costs for western
development work, we decided to
establish a centrally located de-
velopment facility in the western
area. Santa Clara County seemed
to fit this requirement best.

“In addition, the all-year mild
climate and favorable labor condi-
tions provided a combination of
advantages we could not find else-
where on the West Coast.”

Why not talk to the people at
Sperry, as well as other Santa Clara
County industrialists> Their com-
ments should quickly add up to a
decision for this community at the
southern tip of San Francisco Bay.

YOU SHOULD HAVE THESE UF TO DATE FACTS

Accurate statistics are

a necessity for wise
decisions. Write today

for the new folder,
"DISTRIBUTION FACTS
ABOUT THE WEST™.

SAN JOSE
SANTA CLARA COUNTY

h California

SAN JOSE CHAMBER OF COMMERCE
Dept.'7, San Joue. Calif.
Circle 17 Readers Service Card

35



MATERIALS

Rhenium Toughens Tubes

Research shows rhenium licks vapor cycle and

carbonization harmful to tungsten filaments. Also

a good hot contact, thermocouple material

RuEeN1UAL, until recentlv a labora-
torv curiosity, mav become an in-
portant basic material for the clee-
tronics mdustry.  Tube filaments
will last longer, contacts improved
and thermocouple measurement of
high temperature aided.

Rhenium’s - chief - shortcomings
are high cost—prices start aronnd
$700 a ponnd for powder—fabrica-
tion difficulty and scarcity. These
hmit carly use to high cost tubes
and crntical needs.

Some  tentative  conclusions
reached in a four-vear studv of the
metal by Batelle Memorial Insti-
tute for the Air lForce are:

® Rhenium is verv strong dense
and hard. It melts at 4,750 T,
ductility decreases with  tempera-
turc rise and its resistivity-to-tem-
perature plot is a smoothly rising
eurve.

e Unlike  tungsten, rhenium
blocks tube vapor evele and transfer
of metal to tube envelopes. It is
far superior in resistanee to carbon-
ization and withstands shock well.

® Tungsten alloyed with rhenium

New Gear Aids

NEw TecnNicaL developments last
week brought full-seale color-tv a
step closer to realitv.

RCA announced a color video-
tape recorder-plaver. “The firm pre-
dicts it will give a big shove to the
heretofore  snail-like  growth  of
color-tv.

Prototypes of the new unit will
be available for network use in carly
1958. Production modecls for sta-
tions are planned for delivery late
uext vear. Price is cstimated at
“under $100,000.”

Mecchanicallv compatible  with
the Ampex black-white unit now in
usc, RCA’s recorder has four heads
mounted on a wheel which revolves
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Is casier to fabricate and mav be-
come competitive in price with
straight tungsten filaments.

e Its high melting point and
ability to form a conductive oxide
make it a superior contact material.
It is an cfhcient hardener of plati-
num but is costlier than nickel.

® Rhenium - tungsten  thermo-
couples may be uscful to 2.800 C.
Couples made with rhenium and
tungsten have 15 times the clectro-
motive force of tungsten-molvhde-
num couples at 1,600 C.

e [ts thermionic cmission is
lower than thoriated tungsten, but
rhenium may give a clearer pattern
and is preferable to tungsten when
vapor is unavoidable or getters can-
not be used.

Rhenium is never expected to be
abundant. No rhenium ores are
known and it is presenthy a scarce
by-product of the refining of cer-
tain copper ores. It is available
from Chase Brass and Copper
Company, which furnished the ma-
terial used by Batelle. Chase s
in developmental production.

Color-tv

at 14400 rpm. This brings the
heads in lateral contact with a two-
inch tape moving at 15 inches per
sceond,

Both the RCA color and Ampex
b-w recorders have resolution pow-
crs of up to 4 mc.

Meceanwhile, in another news-
break, it was claimed the problem
of insufficient brightness of color
video images for film recording has
been solved. The claim was made
by Telechrome Mfg. Corp., Amity-
ville, N Y.

Updating one of the carliest clee-
tronic tv processes, company engi-
neers have developed a  3-tube,
dichroic-mirror system displaving a

composite picturc on a 5§ bv 7 in,
raster.

A prototype of the cquipment
has been in use for several months
at Walter Reed Armv Medical Cen-
ter in Washington. "There it was
originally designed for nse in a
closed-circuit svstem.

The Walter Reed installation has
used mostly Kodachrome type A
film for the color kinescopes. But
engincers there feel anv of the avail-
able color materials could be used
as well.

The cquipment is expected to ap-
peal to small broadcasters not vet
preparcd to invest in video tape.

Other applications mav be in
military reconnaissance and  filn
processing.  Cost will be  within
$15.000. with delivery in 30-60
days.

Magnet Wire
Hits 500C

Magnet wire makers are cracking
the heat barrier. Firms are produc-
ing insulations  that  withstand
500 C: experimental products arc
good up to 800 C. Such extremely
high temperatures are encountered
in some militarv and  industrial
cquipment.

One firm, Potter Acronantical is
making coils stable from —198 C
to 454 C. with 510 C achicved ex-
perimentally. Coils were developed
for an aircraft firm for missiles,
flowmecters and possibly nuclear in-
stallations.

The company winds coils with
a  gliss-wrapped.  silicone-bonded
wire rated at 316 C. adding a non-
organic material. Then the silicone
binder is volatilized and driven off
to raise the coil’s heat stability.

For its internal use GE has de-
veloped a 500 C magnet wire. Clad
copper or stainless steel tube with
a copper core drawn to desired
thickness is dipped in a ceramic
frit. The frit is applied thinly so
the wire may be bent after baking.

Coming Glass has developed
glass good up to 800 C. It has
wound coils which will withstand
400 C using high-temperature glass
and a hot-wind technique.

Premade teflon film has been
fused over wire by Adams Consoli-
dated Industries.
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Whatever the

f k there is a right wire for it

—And there is one dependable source—~with over 50 years
experiencc—to meet your every need. Specialized new
wires are engineered for every phase of the industry—
and Belden quality assures lowest over-all cost on
your production line.

if it's worth engineers’ time

it's worth engineered wire

Belden

WIREMAKER FOR INDUSTRY
SINCE 1902
CHICAGO

ONE SOURCE

ONE QUALITY

10-1

Magnet Wire ° Lead Wire * Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires
Welding Cable * Electrical Household Cords *  Electronic Wires * Automotive Wire and Cable
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MILITARY BUSINESS

Navy Shifts to Missiles

15 known missile
models reflects tactically balanced

Arsenal of

force. Five are operational

Fast werk, Navy spokesmen revealed that within
five vears 35 to 40 pereent of Navy's acronautical
\])Lll(]lll" will go for missiles. Abont 40 pereent of
this missile s])cn(lmg will. in turn, go for clectronic
cquipment.

IFor fiscal 1958 Navy asked for authority to obli-
gate $S704 million for missiles.  S100 million of this.
requested by the Marine Corps, has alrcady been

and BuOrd's for S198 million arc not vet available.
A total of S169 million for R&D has, however,
been approved.  Total possible for 1958 15 S604
million=538 million less than that authorized for
missiles in 1957,

Navy's growing arsenal of tactical guided missiles
and m(l\cts (uncntl\ totals a an\n fiftcen.  IFive
are operational Alth()ngh Sparrow | and Petrel arc
being phased out), six are near operational and four
are still developmental.

Breakdown into categories reveals Navy's planning
for a tactically balanced force.  Four are air-to-air.
five are air-to-surface. three are surface-to-air, and

denied. Results of BuAer's request for S237 million three are surface-to-surface.
OPERATIONAL
Range Prime Guidance Type
Nome Category {Mi) Contract Contract Guidance Remarks
Sidewinder Air-to-air 3%  Philco GE Philco Infrared Used by USAF &
Marines
Sparrow |.. . Air-to-air 8 Sperry Sperry Beam rider Being phased out
Regulus I. Surface-to-surface 500 Chance-Vought  Sperry Command Surface & sub
launched
Terrier...... .. .. Surface-to-air 20 Convair Sperry Beam rider .. ... .. .
Petrel . ......... Air-to-underwater, 50 Fairchild Fairchild Radar homing  Being phosed ouf
NEAR OPERATIONAL
Talos........... Surface-to-air 40 Bendix Sperry Beam rider Operational early
homing head '58
Sparrow lf. .. ... Air-to-air L Raytheon Raytheon Radar homing  Production soon
Regulus . ... ... Surface-to-surface  1.000 Chance-Vought  Stavid AC Command Surface & sub
Spoark Plug launched
Tortor. ......... Surface-to-air 20 Convair Bendix Philco Beam rider Improved Terrier
Dove.... . ...... Air-to-surface L e e
Corvus . Air-to-surface ... Temco . e e aaeee e
DEVELOPMENTAL
Polaris .... IRBM 1.500 Lockheed GE MIT Stell, inertial ... ... ... . ... ...
Bullpup .. ... ... Air-to-surface 3 Martin L e USAF will use
Bulldog. . .. L Airto-surface L e e Improved Bullpup
Diamondback. . .. Air-to-air L e e Improved Side-

MILITARY ELECTRONICS

e Pilots can now glance at a sim-
plificd cathode ray tul)t that shows
the attitude of the aircraft, the alti-
tude, gronnd speed and  compass
heading. Described as an all-clee-
tronic Contact Analog Gencerator,
the system was (lc\d()pcd by Du
Vont under contract with  Bell
Helicopter and Donglas as part of
the jomt Army-Navy Instrumenta-
tion Program.

e U.S. Chamber of Commerce
president Philip N1 Talbott savs
that while only S1.6 billion in the
current defense budget is carmarked
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for R & D). defense officials concede
that actnal spending for this pur-
pose will exceed SO billion. (3
billion of this goes for missiles.)
I'he additional comes trom money
scattered among other zlppr()pri;l—
tions.

e Amount spent on Nave's ‘T riton
before it was cancelled hit S24
million.  Plans ar¢ to  contimue
“modest sapport”™ of the existing
R&D team to incorporate the most
desirable of Triton’s design featnres
into future missile svstems.

November 10,

winder

CONTRACTS
AWARDED

Autonctics division of North Amcr-
ican gets $1.700.000 contract with
BuAcr for pilot-line procarement
of an airborme magnetic tape re-
corder. called Nadar VI to be
installed in a  Navv  intereeptor.
Automatically 1((0r(11nﬂ the attack
display information of thc firc-con-
trol system, the deviee is also cap-
able of recording voice.

Federal Eleetric will mamtain and
operate White Alice  (Integrated
Communication  Svstem.,  Alaska)
under $2.630.000 letter contract

1957 — ELECTRONICS business edition
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TO MAKE

VO0DOOS AND [DEMONS ELY/DALY

@4/@/ TWA AIR FREIGHT SHIPMENTS...

OVERNIGHT FRON LOS ANGELES... SPEED
PRODUCTION OF USAF F-/0/ VOOD OO
AND NAVY F-3MH DEMON FIGHTERS
AT MCDONNELL AIRCRAFT CORP.,
ST. LOUIS. .. HELP MEET CONTRACTUAL
COMMITMENTS. REGULAR FLOW OF
MATERIEL CUTS SHIPPING AND PRODUCTION
COSTS. PERMITS MINIMUM INVENTORY.

LOWERS CAPITAL INVESTMENT. l

SHIP TWA AIR FREIGHT !

COMPLETE DOOR-TO-DOOR SERVICE ! (\\

SHIPPING ABROAD ?
TWA OFFERS MANY TRANSATLANTIC
CROSSINGS EVERY WEEK...INCLUDING
AlLL-CARGO SKY MERCHANT r
SERVICE BETWEEN THE

UNITED STATES AND EUROPE !

BO0OKED AIR FREIGHT !
FOR FAST, ON-SCHEDULE
DELIVERY OF YOUR SHIP-
MENTE THROUGHOUT THE
COUNTRY, BOOK THEM ON
TWA JETSTREAM AND SUPER
CONSTELLAT/ON FLIGHTS..

ML= i Flohts ey A M
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This relay may Jlook like just another
Sigma 111, but this is not the case. It’s
the new 11F with AC adjusimen!, As such,
it is the only AC relay available in the
low price field that can boast such small
size and all-around satisfactory perform-
ance within its ratings. This is why it sits
so smugly at the top of the page, without
even a headline.

It should be pointed out here and now
that this relay is strictly an on-off deal . ..
if you're looking for something fancier,
Sigma probably has it (at a higher price).
But, where you don't need the frills—in
such items as water heater controls, tape
recorders, and small battery-powered

emergency lights used in restaurants,
gambling casinos and federal penitentia-
ries—the 11F-ACS has no peer.

For the less technical-minded (who can’t
figure out the specs from the comprchen-
sive application data above), the AC 11’s
have an operating level of 0.3 volt-ampere
and will switch one ampere resistive loads
at 28 VDC or 120 VAC. They are suita-
ble for applications requiring UL Approval.
Size, 1732 square x 1" high, max. Price
ranges from about $2.00 to $3.00 list in
sample quantities (which are available),
to about half that in quantities the de-
signers dream about.

Packaging of the Series 11F relays is also an exclusive in the relay field. The relays
fit snugly into specially designed molded foam layers which hold 25 or 50 relays
apiece and stack neatly (i.e. the bottom of the top layer is the top of the bottom),
eliminating the need for individual wrappers, fillers, boxes, bags, etc., and which might
simplify inspection and assembly handling. The executives illustrated are really con-
templating possible end-uses for these white foam layers. Suggestions so far include:
raw material for making Christmas decorations, lawn ornaments, backyard toboggan
runs, and a replacement for marshmallow fluff in peanut butter sandwiches. Any other

constructive suggestions will be welcomed.

Inquiries about the 11F AC relay are also invited.

SIGMA

SIGMA INSTRUMENTS, INC., 62 Pearl Street, South Braintree 85, Massachusetts
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with AMC. Later definitive con-
tract amounting to $15,922,305 is
expeeted.

GIs computer division at Phoenix
gets two contracts totaling $630,-
000.  Onc for $400,000 is from
GE's  heavy  military  clectronics
cquipment  department  for com-
puter analvsis and  programming
rescarch. It wall be handled by the
Arizona  State  College computer
center, operated by Gl through the
college.  The other contract, for
$230,000, is from USAI for an
clectronie heat-rate computer to be
used i high-temperature test facili-
ties at \Wright 1%cld.

Radiation announces $2 million in
contracts.  S1 million for airborne
navigation radar and the rest for
missile test equipment and  telem-
ctry svstems.

Admiral will produce radar cquip-
ment for BuAer under $1,196,000
contract.

Motorola gets $460,915 contract
with AMC for pulse-gencrators.

IBM gets $420,000 contract with
AMC for repair and/or modifica-
tion of MA-2 bombing navigation
svstems.

AC Spark Plug has svstems re-
sponsibility for the MA-6 and MA-7
bombmg navigational svstems, de-
sign  responsibility for the M3
bombing navigational computer and
a field engincering service contract
with AMC amounting to $470,261.

GPL will provide ANIC with com-
ponents for GPL’s doppler radar
navigation svstem, AN/APN-81,
being used in a B-52 and a KC-135.
Contract amounts to $1,678,460.

GPL sclls doppler radar navigation
scts, AN/APN-102 (militarv ver-
sion of RADAN), to AMC for
$639,271.

Systems Development gets $4,385,-
446 contract with AMC for product
improvement of the universal and
simplificd camera control systems
currcntly used in RB-47, RD-66
and RI™-101 aircraft.
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NEW PRODUCTS

Atoms Accelerate Electronics

Ofa

RADIATION
COUNTER LABS

NUCLEONIC
CORP. OF AMERICA

Instruments Get Big Push

Tue Fizrp of nuclear energy is crcating new markets for conventional

and special types of clectronic equipment.

I'ransistorized  fast-stow

ncutron survey meters being marketed by Radiation Connter Labs (41)
are insensitive to gamma ravs below 100 roentgens per hour. Up to
1,400 volts is provided for precision scintillation counting by a power
supply developed by Victoreen Instruoment (42) with regnlation of
0.35 pereent from no load to full load.

A decade scaler produced by Technical Associates (43) for nse in
nuclear laboratorics features five plug-in decade wnits permitting a
direct count up to 199,999. Onc-hundred-channcl pulsc-height analyzers
made in lingland arc being distributed by Nucleonic Corp. of America
(+4). A portable monitor for fast ncutron surveys has been announced

by NRD Instrument (45).

\Magnetostriction filters are be-
ing prodnced by Raytheon (46) in
a varicty of frequencies and band-
widths for use on spectrum analvz-
crs, as narrow-band circuit filters, as
the frequency-determining clement
for oscillators. . . . Accclerometers
developed by Ai Rescarch Mfg. (47)
for operation i the temperature
rmge from —065 to 350 I use the
stiicone-damped  spring-mass — sys-
tcm.

Calied ‘l'cledata, a svstem Dby
Friden Calculating Machine (48)
communicates  data  encoded  on

punched paper tape over cexisting
telegraph and  telephone  cirenits.
... RCA (49) ammounces the
2N274 type pnp drift  transistor
with a power gain of 24 db at 10.7
me when used in a umilateralized
common-cmitter circuit with basc
mput,

Continuous service at zero to 30
volts, 100 amps is provided by a
power supplv introduced by Opad
Electric (501 for testing and oper-
ating aircraft clectrical cquipment.
... variety of industrial applica-
tions arc expected for an clectronic

For more information use READER SERVICE CARD
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X-V recorder developed by ‘The
Bristol Co. (51) to plot a continu-
ous curve showing the relationship
of one measured variable to an-
other.

A complete series of plug-in cir-
cuits mmtroduced by Engineered
Electronics (52) includes pulse gen-
crators, amplifiers, cathode follow-
crs, gates. . .. 'Ihe mirrored seale
used on o multirange voltohmmeter
developed by Precision Apparatus
(53) is said to climinate parallax
to make more accurate readings
possible.

Metal-ilm  resistors  introdnced
by Ohmite (54) can be used at
foll J-watt rating i ambient tem-
peratures of 150 C. .. . Strain-gage
pickups are used in a system devel-
oped by Perfonuance Measurements
(35) to provide a digital indication
of the center of gravity of missiles.
... lully transistorized regulated
power supplics immounced by Tran-
sistor Devices (56) arc available
units to cover the range from zcro
to 30 volts.

Flectronic micrometers that pro-
vide digital readont are being pro-
duced by J. W. Dice Co. (57) for
measurcment  of fragile or com-
pressible nonconducting  materials
and parts. . . . Crossover or donble-
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SR

McGRAW.HILL

whatever .
your

..§' ;9

publication needs...

Equipment Manuals — Product Cata-
logs — Handbooks — Training Aids —
Industrial Relations Literature — Pro-
cedural Guides — Engineering
Presentations — — — and any type of
technical literature

use our speciglists in ———

WRITING .- . EDITING
ILLUSTRATING . . . PRINTING

McGRAW-HILL

Technical Writing Service*
330 West 42nd St., N.Y.C. 36
LOngacre 4-3000
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pole transfer switching or both is
provided bv o coaxial switch an-
nounced by Transco Products (351,

Paco FElectronies (39 an-
nounces a vty in kit form with
both d-¢ and rms a-¢ ranges up to
1.500 volts and resistance ranges up
to 1.000 megohms.

Dircct-reading inductance bridges
with an accuracy of 0.1 pereent arc
heing introduced in this country
by British Industries Corp. 00
for nse as standards. . ... \ blower
svstem announced by Fastern In-
dustrics (61) for use with airborne
clectronic cqulpmcnt
speed as air density decreases to
prov ide constant L()()hna at v u\m('
altitudes.

INCTCASCS

A line of transistortzed subcar-
ricr oscillators have been developed
bv Bendix (62) for application in
fm/fm telemetering svstems.
High-power K,-bund ferrite isolators
arc available from Raytheon (63)
covering a frequeney range from
16.000 to 17.000 me with a mni-
mum isolation of 20 db and maxi-
mum insertion loss of 0.5 db over
the full band.

Control (64) announces standard
lines of saturable reactors featuring

high-permeability: magnetic cores
that arc ~aid to give anusual NUIE
tivity. A ﬂl(’h[’ programimer
that provides duuul vartable volt-
ages versus time outputs to peit Form
lincar and nonlincar fanctions m
plinued flight of missiles has been
developed by Western: Design &
Mtg. (65,

printed
pe LT

All-transistor — cireuitry,
wiring and  sclf-contained
supply are featured i test oscil-
lator announced by Consolidated
Fleetrodvnamics 660 to ~supph
cight pu\duttd frequencies e the
range from 15 ¢ps to 150 ke. ...
Room-temperature-valeanizinng - sili-
coue rubber has been introduced by
Bow Coming (67} tor cncap-ulat-
ing clectronic parts.

Reluctance-type  pressure  trans-
ducers announced by Datran Flee-
tronics (65) arc said to produce
high level d-¢ outputs and have
high frequencey response for tele-

metny, air data and enidance svs-
teins, . arvstal oselllator and
tru[mn(\ divider developed by

Etelco Ltd. (69) produces a basic
sine wave of 100 ke with an ac-
curacy of 0.005 pereent and in
addition, square waves of 10 ke.

1 ke and cps to be cmploved

Tape-Controlled Welder

GV calls this nation's first resistance welder with nunerical positioning
control. It handles 1,600 welds on cvlindrical jet engine liners, Elec-
tronic system reduces welding  time from 9.5 hours to 1.5 hours

November 10,
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for calibration of oscilloscopes and
standardization of oscillators.

Lincar and nonlincar potentiom-
cters arc offered by Waters Mfg.
(70) with resistance ranges from 1
to 350,000 ohms. . . . Flectronic
converters arce announced by Mark
Simpson Mfg. (71) to dcliver 130
watts a-c power from both 6 and
12-volt hatteries for operating pub-
lic-address  svstems, radios, lights.
... Applications in guided missiles.
firc controls. radio and radar con-
trols are scen for a line of time
delavs and program switches offered
bv Automatic Timing & Controls

(72).

Size 11, 115volt, 400-cps scr-
vomotors available from Beckman
Helipot (73) arc rated at 200 C
unit temperature, continuous duoty
operation at stall. . . . Ferrite bead
chokes ranging from 0.3 to 1.3
microlienrys arc offered by National
Co. (74) for usc as filament chokes,
parasitic suppressors and series cle-
ments of low-pass filters for fre-
quencies from 3 to 200 me.

No moving parts arc uscd in
filament  transformers made by
Sola Electric (75) for 6.3-volt tube
filaments and regulation of one per-
cent is provided with linc voltage
vartations of 135 pereent. . .. Phase-
sensitive a-¢ vtvm's are available
from Trio Labs (70) in both single-
range and multirange modcls. . . .
Integrating rate gyvros announced
by GE (77) feature sclf-contained
temperature control said to have a
tolerance of one-third degree Centi-
grade.

Toroidal winding machines de-
veloped by Universal Mfg, (78)
handle both wirc and tape on the
same machine. . . . Instrument
transformers offered by James Vi-
brapower (79) arc said to opcratc
with signal levels as low as 0.1
microvolt. . . . . A flving-spot scan-
ner 1s used e an instrument made
by Spar Enginecring & Develop-
ment (S0) to convert a curve into
a voltage.

From 5 to 15-kv, d-c power sup-
plics announced by Sorensen & Co.
(81) fcaturc air insulation for mini-
mum weight and sclenium rectifiers

If you insert components by hand. ..

INVESTIGATE DYNASERT

Production machines for
printed wiring assemblies. . .

Increase productivity — cut costs

Take component... feed, cut, form, insert and
clinch in one stroke

Handle entire range of axial lead components

The two Dynasert machines illustrated here make an ideal
combination for manufacturers who work with printed wiring
circuits or electrical component assemblies.

These machines can be used economically from batch to large
volume production. In addition, they do a far more uniform job
than hand assembly and can triple production rates.

It costs you nothing to find out about Dynasert. Write today.

United shoe Mmachinery

Corporation
140 Federal Street, Boston, Mass.

|
| GENTLEMEN
FREE . '

{7] Please send your new DYNASERT booklet.
New DYNASERT {7 Would like to talk with a production engineer.

booklet contains
many suggested

production set-ups. Name..... secevsssssnnssansssssssesssscescPOSHION. coriianne
i CoOMPANY .o osssosscsssnessssassassscssscsscsasse tecsescnns
i Streeteees. -oo»vooo-ooo»»-»o..-o».ooooo----.-.o--oo-c-.-ooo’
l Cilfeosesans -o--..-.ooo-»oco-o.o-co--v--..-Sfﬂf'oco-.cn-cco"
}
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FAST, CLEAR

with

COMPONENT MARKING
MARKEM MACHINES | '+

MODEL 69A

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
machine; base 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.

Write for Data Sheets.

MARKEM

MARKEM MACHINE CO.

KEENE 5, NEW HAMPSHIRE

Circle 22 Readers Service Card

Radio, Electrical and Electronic
components and allied products!

Pre-assembled ...custom-made

PARTITIONS

for Protective
Packaging
made to your exact
specifications
for fuster packing
at lower cost!

WRITE, PHONE or WIRE
for QUOTATIONS on
YOUR REQUIREMENTS

" PETER PARTITION CORP.

PETER PARTITION CORP.
operates one of the largest
plants in America devoted
exclusively to the produc-
tion of cardboard partitions.
Because of our unexcelled
facilities, our customers
know we are equipped to
fill orders FAST, ON TIME,
and AS SPECIFIED—at a

price that's always right!

Manvufacturers of Cardboard Partitions

124 BOERUM PLACE

BROOKLYN 1, N.Y.

Telephone: TRiangle 5-4033

o : M 7 NG o W B A
e S T —
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for small size. . . . Precious metal
wire for resistance windings arc an-
nonnced by J. M. Ney Co. ($2)
with resistivities of SO and 20 ohims
per circular il foot, . . . Called
a Statometer, a portable instrinment
developed by United States Radinm
(83) dctects and  measures  statice
clectrical charges.

Color intensity is  determined
photoclectrically in a sulfur titr-
tion determinator  produced by
Lindberg Engineering (34).
James Vibrapower (851 v now in-
serting dehvdrator disks inside ity
vibrator cans to absorb anv sealed
in moisture that night adversely
affect contact points. . . . .\ com-
plete line of hermetically sealed
subminiature refavs for use in mili-
tary aircraft is available from Phil-
lips Control Corp. (S0).

New Product Makers

112 Radiation Counter Lab.. Nurleonic
kie, 111

12: Victoreen  Instruwent, s Hough  Ave.,
Cleveland i, Obio

12 Teehnical  Nswocisles, W,
Ave., Burbank. Calif

41: Nueleonie Corp. of America, 146 Degraw St.,

v

Park, =ko-

Providencia

RBrookiy I. N

1 NRIY Instrument 125 Krzel Ave.. S Lauis
11, Mo,

4t Raytheon, Bedford, Mass

470 MReseureh Mg, qoe2 < # St. I*heenix,

Ariz.

3 Friden Caleulating Machine. 1 Leighton Ave.,
Rochester 2, Ny

190 RCA Semiconductor Div.. Somerville, N, §

b Opal  Eleclrie. 8% Murray Nt New
York 7. N, Y

1: The Bristol Co., Waterbury 2o, Conn.

20 Kngineered Electronies, 300 E. 1 Nt., Santa
Ana, Calif,
Precision Apparatus, T0-31 4 st., Glendale
27.N. Y

i1 Ohmite, 3857 Howard St.. Skokle, Il
3 Performance  Measurements, 15301 W. Me-
Nickols Rd., Detroit 35. Mich
61 Transistor Devices. 73# Boulevard. Kenil-
worth, N, J,
ViodOWL Diee Co., Englewond, N, T,
o Transeo Products, 12210 Nebraska Me., Los
Aageles 25 Calif
Paco Electronies
N A

TO-31 N4 8t Glendale 27,

Vo Beitish Industries Corp. S0 Shore RA.. Por
Wishinglon, N, ¥
Kastern Industries, 100 <kiff St., Humden,
Conn

2: Rendix, 1160w Sherman Way, North Holly
wond, Calif

3 Raytheon, Se;

1 Control, Bo:
Western Desin
port, Goletu, Calif.

¢ Unnsolidatedl Electrodynamics, 300 N, Sjerra
Madre Villa, Pasadena. Callf

n Buililing. Wal L M
241, Butler, I"a
& Mfg., Santa Rarbara Air-

Dow Corning, Midland, Mich

S0 Datran  Eleetronies RIS Aviation  Bh
Manhatian Beach, Calit
Etcleo Lid., High Chureh St., New Basford
Nottingham. England

B Witers  Mfe,. Roston Post Rl
Mass.

T1: Mark Siwp.on  M{

Islundd City 2. N. Y

\utom Timing & Controls. King of Pru.-

Pa

kman Helipot, Newport Beach, Calif.

jomal ¢ i1 Sherman St., Malden 4%,

Wayland,

52-2% 10 8t Long

Mass,
T3 Nola Rleetrie, 1633 W. 16 8t Chicago 50,
11

781 Trio Labs, 1025 Merrick R, Seaford, N, Y

770 GE, Schenectady 5, N, Y,

Tz fTniversal Mfg., {10 Hill<ide Ave., Hillside,
N6

W dlames Vihrapower, 4030 N, Rockwell St
Chicagoe 1%, I,

R Spar Engineering & Development, Paxson anl
NSouth Ave.. Wyneote, P,

Sl Sorensen & Co,o 533 E. 103 St New York 29,

NN
w2 J. M. Nex (
Conn,

I 0. Drawer 906, Hartford 1.

N United States Radiura, Morristown, N, T,

X Jdmdberg Eogineccing, 2450 W, Hubard St
cagn 12,11

NG s~ Vibrapower, 4030 N, Rockwell St

‘hicagn 1%, o
NE: Phillips Control Corp., Joliet, 111
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BROADCASTING

Pay-Tv Groups

Scramble for cable franchises
underway despite FCC invitation to

experiment in toll broadcasting

Pay-1v groups are scrambling this month for closed-
circuit franchiscs. paving little attention to  the
FCC's recent invitation to experiment in broadcast
pav-tv.

Fearing  congressional  dabbling in subscription
broadcasting come January. toll-tv interests are stick-
ing to cable transmission. which so far scems to
be bevond federal control.

In Los Angeles. Skiatron. Fox West Coast T'hea-
ters and Harriscope have submitted identical bids.
These companices offer the citv two percent of gross
revenue, the minimum allowable under Los Angeles
franchising rulcs.

In San Francisco. Skiatron and Telemeter have
applications pending.

Houston, Texas authorities are considering fran-
chise applications from scven hopeful companices:
Custom TV, Austin Scenators Bascball Club, Texas
Bell Video. Trail Drive-In Theater. Interstate Cir-
cuit, Locew’s State Theater and Bellaire Theater.

Washington. DD. C. has an application from WOL
Washington for a wire franchise.  Accompanving
the application is an offer by WOL to provide,
without charge. a closed-circuit channel for cduca-
tional programming. Plans call for the shows to

Go Cable

be given by Washington’s five universitics.

Denver's city counceil plans hearings on franchise
bids from Gene O'Fallon, ex-owner of KTVR, for-
mer operator of KFEL and KFEL-TV: TV -Denver,
Inc. theaded by J. C. Mullins, operator of KBTV);
and McGee Briggs Fnterprises.

A few local governments have alreadv given the
green light to cable-tv operators. These include
Tulsa (to Vumore, and Tulsa Telemovies). Okla-
lioma City (to Vumore), and Portland. Oregon (to
Trans-Video Co. of Oregon).

Until last month. Pacific Telephone and Tele-
grapl’s facilitics were reported unavailable for toll-tv
transmission.  Last month thev shifted position,
opcning the wayv to ncgotiation.

Mcanwhile, subscription television  now  heads
toward wide-scale market tests which will eventually
make it or break it as a communications medium.

The Federal Communications Commission  laid
down its ground rules for three-vear tests of broad-
cast pav tv in 20 major markets. The regulatory
body will not act on any applications until next
March.

The 20 markets where tests may be run include:
Chicago, Dallas-F't. Worth, Denver. Fresno. Tarris-
burg, Hartford. Los Angeles. Miami. NMinncapolis-
St. Paul. New York. Philadelphia, Phocnix. Port-
land-Vancouver, St. Louis, San Antonio. San Fran-
cisco. Scattle. Washington (D. C.). and Wilkes-
Barre.

FCC ACTIONS

STATION MOVES
and PLANS

e Appoints John J. Nordberg as
chicf of its Common Carricr
Burcau. succceding  lfarold  G.
Cowgill. now chicf of the Broad-
cast Bureau,

e Adds channel 2 to Portland.
Orc., giving the city its sceventh
channel allocation.

o Inserts new section into Do-
mwestic Public Radio Rules requir-
ing prior notification of usc of
temporary fixed stations for com-
munication to Canada or Mexico,

e Expands authority of chicf of
the Broadcast Burcau, permitting
him to declare a broadcast perinit

forfeited if the station isn’t on the
air when specified by the permit,
or within an cxtension  period
granted by the Commission.

o Grants to the Virgin Islands
authoritv to operate five radio sta-
tions in the Citizens Radio Service
to transmit administrative trafhc.

e Amends Domaestic Puablic Ra-
dio Rules to require specific notice
before  point-to-point  microwave
stations begin opcration at tempo-
rary fixed locations.

e Permits Press Wireless to in-
crease rates for message and radio
photo service from Fagland to U.S.
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WAMS, Wilmington. Del., installs
new  transmitter.

WPFII, Wilnington, Dcl.. adds
auxilary transmitter.

WNBD-TV, Pcoria. .. begins
operations on channel 31 early in
January with a 670-foot antenna.

KIRO-TV, Scattle. Wash.. installs
$20-foot antcuna, changes traus-
mitter.

WABF-TV, WBRZ (TV), of
Baton Rouge, La., arc famishing
home observation crews for a tele-
vision allocations study now under-
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way.  Comparisons are being made
between measured  ficld  <trength
and actnal home reception.

WIIVR, Tianover. Pa. plans to
inercase power and install a third
tower  for  dircctional  davtime
operation.

WIIC-TV, Pittsburgh. Pa.. begins
programming over channel 11 and
is affiliated with NBC.

WFEFGA-TV,  Jacksonville,  Vla,
For Syslems Rellabll|w [ starts opcration on channel 12, New
station is cquipped for local live

I . [ and film colorcasts.
Phillips relays are advanced-design sub- | ( ’

PHILLIPS miniatures proc}uced with th.e meticu- | WMR-TV, New Orleans, La., is
lous care required for service under telecasting simultancously on uld
suUB- severe conditions. Combining depend- channel 20 and vhf channel 12,
ability, compactness, lightness and comparing cconomical and  tech-
MINIATURE ruggedness. Proven by years of appli- nical advantages of the two svstems.
cation. Write for literature on these
— 5 5 HPRUT Yer ) .
RELAYS and other relays, available in a perma- KEPR-TV. Pasco. Wash.. increases
nent, three ring binder. I visual crp to 105 kw,
WKBC. North Wilkeshoro. N. C.,
Phillips Control Corporation, Joliet, lllinois — AN ALLIED PAPER CORPORATION plans to change antenna and trans-
SUBSIDIARY — SALES OFFICES: NEW YORK - PHILADELPHIA - BOSTON - SAN FRANCISCO - DENVER - SANTA . R e . N ., B
MDNICA - WASHINGTON - WINSTON SALEM- CLEVELAND - DALLAS - SEATTLE - KANSAS CITY - ST. LOUIS - DETROIT ]]]ltttr loc‘lt]()]]. ‘ll]tt]ll](l (lll(l
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KSEIL Pocatello. 1daho, transfers
A METER-TYPE VHS control from Florence N Gardner

5 MICRUAMPERE RELAY to Pioncer Broadcasters for $213,-
362 plus stock transfer.
. 2 |

KRUN, Ballinger, ‘T'exas,  cuts
broadecast hours to davtime only.

KZOK, Prescott. Anizona. changes

— e
Mc GRAW-HILL P antenna-transmitter  location,  de-
IRECT MAIL LIST \ g
DRECHRRITILISTISEAVICE % creases antenna height.

McGraw-Hill Mailing Lists WIJAS, WJAS-FM, Pittsburgh, Pa,,

Will Help You v el sold  to  National Br()d(l((lstmg
© 2800 ohms © Survives: —65° to Companv by Pittsburgh  Radio
® Merchondise your odvertising 5 ' ’ -z
® Conduct surveys ® 0.5 second response +175° F, Supply House, for $725.000.
[ ] 'Go! inquiries ond leods (7 microamperes 5 to 2000 cycles, |
or your solesmen applied ¥
® Pin-point geogrophical pplied) 10 6's up \VS]G, Nount ]n('k\()n, Va., 1)]1]]15
or functiono! groups O Op"aus 407 to o Hermetic seal 1 5
@ Sell direct +150 F ! power increase from 1 to 5 kw.
® Build up weck territories 5-55% cycles, 0G6sup eo1”"x1%"x2U"
® Aid deoler relotions 5 . 7 ’-
This model 126 is smaller than previous WSAU-TV, Wausau, Wis., change
Direct Moil is o necessory supplement ta models. Its moving coil rotates in the tvpe transmitted and  transmitter
o well rounded Business Poper odvertising flux gap of an Alnico magnet. A locking S
progrom. coil develops torque for positive contact. location.
Most pu;gv;niv. componies o:‘low'o o Case is solder-sealed and may be plug-
portion of their od budgets to this second o 3 a 0
medium ot the some time os they concen. :;:):; u::'r::lder connections with hold- \\'CBS‘I\fv N. Y. C'v airs Sunrisc
trot th i icotions. C W . .
6'(:0.0;(’)‘ o'. f::"f;u’::‘:::::I'Il:::::’ T Sensitivities are 0.2 microampere to Semester  course  in - comparitive
. t I egq . . . . -
the fields cavered by the McGrow-Hill }\%ﬂmlperes or 0.1 .f;)l”l\'olt 1%500 volts. litcrature in cooperation with New
publicotions moke up our 150 moiling relays are rectiher type. Contact ar- 7 N : el bl 1,
lists. Pick YOUR protpects out of our rangements are: high, lgw, or double York Universitv.  Reaction to the
Industriol Direct Moil cotologue. (high and low). carlv-morning  (6:30) programm has
Write for your free copy. SAN GORCINTO ow. - assemsy prooucts, v, | Den so enthusiastic it will be con-
8 contoins complete informotion . O. Box XX, Polm Springs 4, California [ tinucd another semester starting in

Telephone: DHS 4-3133 or 4-2453 t
Los Angeles: EDgewood 9-2670
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Northeast Plugs R&D

New look for New England’s top show this
week as manufacturers take over NEREM. Event

now sports national tinge

New  FNgrasn's  biggest  show
opens in Boston thiv week with a
new e, inereased national cim-
phasis (exhibitors from California ),
and changed leadership.

NERENM—=Northecast Elcectromes
Rescarch & LFagineering Mecting
—stresses R&D. Tt runs Iriday and
Saturday in Mechanics Building,
This is new, too: before it was al-
ways in liotels.

NERENI ranks fifth in attend-
auce among industry shows Fx-
pected are 5.000 visitors. Previous
high: 2,500, Exhibitors”  break.
down is now SO pereent manufac
turers: 20 pereent manufacturers’
reps, exact reversal of the mix a
few vears ago. (NEREM's nanic
then: New  Lingland  Radio-Ilec-
tronics Mecting.)

Underlining  NERENM's  shift
from a regional to national conven-
tion is this: ncarly one-hfth of ex-
hibitors arc  from  outside New
England. California’s delegation is
largest. Washington, Marvland, [n-
diana, Ohio. Kansas, New York
and Jersev also sent exhibitors. The
130 exhibition booths—new high—
were sold-out nine weeks after first
announcement.

The latest survev of New Fng-
land clectronics by the Vederal Re-
serve Bank of Boston found 123
firms with 15S plants emploving
57.000 workers at cend of 1955,
Annual sales totaled $612 million.

Between 1950 and 1954, the
number of finne with R&D pro-
grams increased by more than 50
pereent. Over the same period an-
nmat lavout for R&D  advanced
from S26 million to S42.6 million.

Greater Boston is New  Fng-
land’s principal R&D center. MIT.
Ilarvard and other inhabitants of
“Rescarch - Row™  have  spawned
many of the arca’s clectronic firms
as techmical personnel moved out
of rescarch centers to start their
own firms. Ncarness to a supply
of technical personnel and rescarch
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organizations is a main attraction
for firmy moving into the Boston
region.

In 1955 the Boston area had 69
plants with 29.000-30.000 cmploy-
ces and annual sales of 5326 mil
lion. the surver found.

The rest of New Faoglind had
69 plants with more than 27.000
cmplovees and sales of S256 mil-
lion. according to the survey.

Flectronic  expansion  plans in
Massachusctts indicate hiow the in-
dustry is I)<.n<.ﬁtting the entire New
Inﬂland region,  Thisv vear Bay
btatc clcctr(nn( firms will increase
capital spending 15 pereent to
$32.8 million, while the state’s
manufacturers as a whole will raise
spending only one pereent.

Central American
Flight Area Set

AN arr traffic control system for six
central American nations went into
operation recently,  sponsored by
the International Civil Aviation Or-
ganization.

Kuown as the Central Nmierican
Flight Information Region. the new
svstem covers Costa Rica. Nicr-
ragua. Honduras, 1 Salvador., Gua-
temala and British Honduras. It is
described as “a unified block of air-
space from which have been re-
moved the obstacles normally im-
posed upon civil aviation operations
by the existence of national bound-
aries.””

Regional center is at Tegucigalpa
n llonduras, but a pilot does not
have to call there directly for in-
formation or to furnish position re-
ports. e can tatk with the flight
information station in anv of the
six countrics. Information and wnes-
sages mav be relaved over radio-
telephone  cirenits  between  the
Tegucigalpa station and the others.
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All business is specialized

... and nothing specializes
on your business like your
business paper

This profit-wise peddier looks for
the wettest crowds. His business is
specialized. Like yours.

And like your business, this bus-
iness paper of yours specializes, t0o.
It packs into one place the current
facts you want. It scouts out, softs
out, reports and interprets the specific
news and information you need to
keep posted and keep ahead in your
field. Cover to cover, editorials and
ads, it concentrates on bringing you
specialized he:g youcan'tgetanywhere
else. Read it thoroughly and put
it to work.

Ttus business paper tn yous
hand has a plus for you,
becaase it's a member of
the Associated Business
Publications. It's a paid cir-
culation paper that must
earn its readership by its
quality . . And it's one of
a leadership group of busi-
ness papers that work to-
gether to add new values,
new usefulness, new ways
to make the ume you give
to your business paper still
more profitable time.

08 06 0 0 8 D SO O 0 o b o bbb

A copy of this quick-reading, 8-page
booklet is yours for the asking. It con-
tains many facts on the benefits de-
rived from your business paper and
! fips on how to read more profitably.
| Wiite for the “WHY and HOW book-
let.”” Room 2710.

MGRAW-HILL PUBLISHING COMPANY
330 W, 42nd St., New York 36, N. Y,

|@ 82 0 0 0 b 300000

s
| One of 8 saries of ads p:epmdny ®®
| B ASSOCIATED BUSINESS PUBLICATIONS
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McGRAW-HILL

MAILING LISTS
WILL HELP YOU

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

Direct Mail is o necessary supple-
ment to a well rounded Business
Paper Advertising progrom,

600,00 octual nomes of the top
buying influences in oll the fields
cavered by the McGraw-Hill publi-
cotions make up our 150 mailing
fists. These lists are built and main-
tained primarily for our own use,
but they are available to you for
Direct Moail purposes. Pick out a
list of YOUR prospect from aur
Industrial Direct Mail Catologue.
More and more, progressive compo-
nies are using Industrial Direct Mail
regulorly os an advertising medium.
They effectively allocale a portion
of their concentrate an the best
business publication,

For camplete, detailed information
about aur service, fill in the coupon
or write for your copy of our free
Business and Industrial Direct Mail
catalogue.

L
Mc GRAW-HILL

OIRECT MAIL LIST SERVICE

Oirect Mail Division,

McGraw-Hill Publishing Co., Inc.

330 West 42nd St, N. ¥, 36, N. V.
Plecse forward my free copy of the

McGraw-Hill “Industrial Direct Mail
Catalogue.”

Name
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City State
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FCC Scans Microwave

Manvutfacturers mark time as Commission read-

ies first hard look at region above 25 mc.

sure: ‘58 big FCC year

Stivuraren by remarkable  clee-
tronic advamnces in recent vears, the
I‘ederal - Communications  Com-
mission is making a basic reappraisal
of the radio spectrum from 25
megacveles upward to the mfinite
microwave realm.

Two big dockets arc involved,
and at the moment neither of them
is out of the fact-finding stage. Both
will ultimately wind up in rule-
making procedures, but neither will
reach that procedural point before
next vear. One certainty: 1958 s
going to be a big vear at 'CC.

This 1s the situation and the
prospcect:

e Docket 11866 i1s an overall
studv of microwave and other allo-
cation problems above 890 \IC.
Iearings have been completed on
a wide range of questions. Fore-
most among them is whether com-
nion carrier services—the telephone
companics, Western Union—shonld
be licensed for virtually exclusive
development of service in these
high frequencics.

It 15 12 vears now since I'CC last
revicwed the allocations above 890
MC. On a more or less experi-
mental basis, microwave service has
been made available up to now
mainly for government and avia-
tion, fixed point-to-point relay and
fixed common carrier operations,
with some  broadcast and non-
broadcast relay also involved.

I'CC is waiting now to close
formally the record of preliminary
hearings. This will occur in about
a week. After that, FCC will pub-
lish proposed rules and call for
hicarings on the proposals.

Aside from cligibility standards,
look for these rules to cestablish
such things as cngincering stand-
ards for all point-to-point micro-
wave equipment and whether inter-
connection of private and common
carrier facilitics is to be permissible,

® Docket 11997 is a companion
overall study of the spectrum be-

For

tween 25 and S90 me. Whereas the
microwave proceeding has its great-
est potential impact on the future,
this onc is immediate. for it is this
spectrum range  that mcans  the
most todav to public and business
lifc. Tts uses are f-m and & broad-
cast, domestic and  intcrnational
public. marine, acronautical. public
safetv, industrial, amateur, land
transport, and so forth.

No such inquirv has been under-
taken by I'CC since 1944, Since
then, the commission has  said,
“T'he use of radio communications
for industry, commeree and the gen-
cral public has expanded so rapidly
that it has not achicved status as a
leading segment i our nation’s
cconomy,”

This casc started later than the
compamon docket on microwave,
and 1s not as far advanced. Deadline
for filing preliminary comments,
after having been extended  twice
during the summer, was Nov, 1.
Now FCC will propose rules that
it hopes will (1) take into account
the imcreasing demands of existing
and potential users of spectrum
space and (2) be geared to engi-
ncering  and - technical  advanccs,
making possible not only better
but more complcete use of this
limited range of spectrum.

Once again, 1'CC will come face-
to-face with the politicallv explosive
question of turning the speetrum
over to specialized or gencral com-
mon communications carriers.

Rule-making proposals could con-
ceivably be published by 'CC be-
fore this vear ends. but such is not
likelv. In no event will hearings on
whatever rules are suggested  be
possible before next vear, probably
up toward spring.

No onc in Washington takes
very serioushy the possibility that
[F'CC will vield spectrum control to
common carricrs. Political consider-
ations alonc almost make even the
mcere suggestion rhetorical. Indus-
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trial, business and private uscrs are
powerful and organized—and thev
opposc this thought with unanim-
ity.

More than that, FCC is alrcady
in potential trouble with powerful
politicat clemients in Congress. It is
one of several regulatory agencies
that 1s under investigation by a
IHouse commiittee that suspects, at
very least, the 'CC is under the
inflnence of, rather than regulating,
the  commuuications  industry i
this country.

USSR: New Tv
and Oil Gear

ATV FIAL PROJECTOR actuated by
radioactive beams and an clectronic
integrator for exploiting petroleum
finds arc new  Russian develop
ments reported oo German-lan-
guage publication of the Soviet em
bassy in Bonn.

At the tv center in Riga, the pub-
lication savs, a grain of radioactive
muterial s glued to one of the tast
pictures of cach film roll. The pro-
jectors have lon counters with ca-
bles to the switch installations of
other apparatus.

When the radioactive material
passes the counter, the article con-
tinucs, beta rays actuate an impulse
in the tube of the counter which
switches i the next projector.

The Soviet publication says the
integrator, developed at the Soviet
Rescarch  Institute for Petroleum
and  Natural Gas in Moscow, s
basced on the fact that mathematical
formulas for petroleum movement
underground  are  cquivalent  to
those for the movement of current
through conductive plates, if the
plates are shaped the same way as
the carth lavers bearing petroleum.

Listead of plates, the integrator
uses nets of replaceable resistances
to reconstruct the petroleum-hear-
ing lavers. The Russians say 750
drillings can be reproduced simul-
tancously.

The machine, operated by 6-8
cngincers, 1s said to be used to de-
termine minimum number of drills,
pressure gradients, position of bore
holes, petroleunm movements un-
dergronud, drilting procedures, and
also to find oil-bearing undergronud
islands.
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NEW RELAY TESTER
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will Aill the long felt reed for a rapid, accurate method of testing and evaluating
refays with either plug-in or solder terminal headers.

Automatically tests all contacts simultancously on relays up to 8 pole
double throw.

This tester will quickly pay for itself in man hours saved in receiving inspection,
quality control or field service.

_Special adaptors make testing relavs with solder terminal headers a simple
prug-in opcration.

Some of the tests are: pull-in and drop-out voltage and current, closing time,
dwell time, drop-out time, armaure travel time, contact hounce, coil resistance,
contact operation, etc,

Avaiable in portable or standard rack monnt models.

ANAHEIM ELECTRONICS COMPANY

109 S. Hilinois Strect Anaheim, Galifornia

Local Representative: KEY ENTERPRISES

15131 (ulmore Street, Van Nuys, Calif. STaie 0-6187
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FOREIGN BUSINESS

British Urge Brain Pool

Scientists see missile cooperation
as first step in matching the pace

of Soviet technology and education

Brrriso scientists last week proposed formation of a
coordinating committee for missile and  satellite-
development in interviews. Prime Minister Mac
millian’s recent mecting with President Isisenhower
dwelled on the same subject,

But this they see only as a first step in Anglo-
Awnerican cooperation anmed at matching the Soviet
Union’s totalitarian mobilization of science.

Bevond immediate  cooperation in the missile
ficld. they believe that the education of scientists
in both countrics should be coordinated on the uni-
versity level. This, they sav, would assure balanced
distribution of graduate scientists in all ficlds.

In the missile ficld certain security regulations
must be relaxed, they declare, but the basis for such
cooperation alrcady exists.  1For example, North
American Aviation rocket miotors for Britain's long-
range ballistic missiles are being made under license
by Rolls Rovee.

This cooperation, savs British Toterplanctary So-
cietv spokesman Ko \W. Gatland, needs to be ex-
tended so that design teams can exchange people.
Ltfeetiveness, he adds, cannot be predetermined on
the basis of current statns in specific ficlds. What
is morce important is that idcas could be pooled
throughont the design, development and manufac-
ture of missiles.

Gatland cenvisions a clearing house tor theory,
design and rescarch ideas that would make it safer
to narrow down the alternatives i anv project. It
would also minimize duplication.

The immediate task is meeting Russia’s missile
challenge, the scientists emphasize, but the  far-
reaching problem is coordinating university curric-
ula to train more scientists according to the needs
of the various ficlds.  (Sce New IE1G Curricula story,
pg. 23.)

Metallnrgy is cited by the British as the field in
which the most inmmediate cooperation 1s necessary.
ey say this is where many missile and nuclear
engineering bottlenecks exist.  And, pointing up the
need for coordination of scientific edncation, they
sav, is the fact that comparatively few  technical
gradnates have studied metallurgy in recent vears.

DEVELOPMENTS ABROAD

e Sovict Dlock cmphasis on tv and
radio scts, one gauge of overall clec-
tronics development, is being re-

turned out 126,264 radios, up 34
pereent from Januarv-June 19506.

EXPORTS
and IMPORTS

Britain’s  Solartron Flectronics
Group savs it has Pentagon encour-
agement to bring its transfer func-

flected by frequent announcements
of production and new goals. Last
month Poland and Crzechoslovakia
admitted being behind their 1957
tv set production quotas, while Bul-
garia introduced ity first domestic
set, a 625-hne unit similar to scts
made in the USSR, Fast Germany
and  Crzechoslovakia.

Poland claims ontput of 6,502 tv
sets in the first six months of the
ycar, abont 40 percent of ity 1937
goal. Czech output of 41,280 scts
in the same period represents a 186
pereent rise over last vear, althongh
behind the quota.

In radio set production, Poland’s
329,000 scts in the first six months
of 1957 represent a 65 pereent
jump over last year's rate and 5+
pereent of this year’s quota. Polish
goal for 1960: 150,000 tv scts and
950,000  radios. Czechoslovakia

50

e [n Zurich last wmonth the Inter-
national lectrotechnical Conumnis-
sion accepted a grid spacing  of
254 mm or s in. for printed wir
mg techniques and tirned down a
counter-proposal - based  on the
metrie preferred measure of 2,50
mm. In addition, a subconmmittee
for scmiconductor devices  was
formed by the technical connit-
tee on clectronic tubes, More than
100 clectronies engineers and phivsi-
cists attended from 19 countrices.
inchding the USSR.

e In  Britain  Nullard anmounces
cquipment for fast cleaning of small
contponents i an ultrasonic bath.
Action of the waves is  directed
cquatly to all sides of the compo
nent,  allowing  cleaning of  the
whole snrface arca in one dip, savs
the firm.

November

tion analyzer CUIA), an instrinent
for testing servomechanisms, to the
attention of U.S. missile develop-
crs and producers. Solartron savs
its $3.600-S7.000 T'FN's discrimi-
nate against noise and unwanted
signals, and will mcasure  ahmost
cvery kind - of - servomechanism
manufactured, detecting imperfece-
tions. 1Yt sces o UL S, market for
3,000 of the test tools and has al-
ready sold samples to American
missile developers,

In Mexico this month Apcco de
Mexico, S.A. begins operations as
a sales snbsidiary of American Pho-
tocopy Equipment Co. (Apeco).

British and New Zealand sales reps
have been appointed by Narda
Microwave Corp. "FThey are Aveley
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Flectric Ltd., Tissex, linglind, and
\W. G. Leatham, Ltd, Wellington,
N. 7.

New York st month saw the open-
ing of the Japanese Ilectronics lox-
hibition, a permanent showroom
for the products of a group of
Japanese clectronies firms,

In  Montreal T'I'&T Flectronices
Service Co. of Canada Ltd. has
been formed as a new I'I&0
Canadian subsidiarv. "I'he compam
will engincer, install, operate and
mamtain - teleconumunications  svs-
tems and radar networks.

Canadian subsidiarv of the Nep-
tunc Mcter Co., Neptune Meters
Ltd. of Toronto. has acquired
Clevelimd Meters Ltd. of England,
continuing  Neptunc's  expansion
program and aiming at world-wide
markcting.

In England last montli "I'exas In-
struments Ltd., “I'T's wholly-owned
subsidiary, opened its Bedfoid plant
for the manufacture of transistors
and other semiconductor deviees.

West  German  Air - Force  has
wiarded a $960,000 contract for
automatic direction finders to Lear
Ilectronic Gmbl 1, German  sub
sidiary of Lear, Inc. "I'his brings to
S1.5 million the wvalue of Lear's
German Air Foree orders.

New Zealand's Civil Aviation Ad
ministration has awarded a contract
to Marconi for the supply and in-
stallation of two complete surveil-
lance radar svstems,

Chile has ordered 48 mobile and 3
stationary  police  radiotelephone
sets from ‘I'elefunken Gmbll, Ber-
lin, The German firm expeets more
orders to follow.

Veneznela has ordered a complete
tv station and a medium-frequency
sound  broadcasting  transimitter
from Nlarconi. ‘The British firm s
also providing a  telecommnunica-
tions system in Feuador, a high-
power broadeasting station in Ar-
gentima, and another tv installation
in Vencezucela.,

X
A
X
X

X

What does “X” mean to you?

[ ] The unknown

[] Kiss in a love letter

[ ] Multiplication sign

] Where the treasure is buried
[] Last letter in “Sex”

[] Railroad crossing

(] Legal signature

And now, for @ modern ** X" that expands your vision of the future,

TURN TO THE NEXT PAGE.. . ==
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Mpr. Claus leads a double life

... thanks to Air EXpress with eXclusive door-to-door delivery!?

The gentleman in the red suit calls on the toy industry
before August., But one smart manufacturer discovered
how to eXpand his selling season almost to the night
before Christmas! While competition slacked off, he
sought and delivered new orders...he refilled old orders
. . overnight, anywhere in the country! It was like
adding an eXtra Christmas season. And it was done by
using Air EXpress, the only complete door-to-door air
shipping service to thousands of cities and towns.

You can eXtend your selling season in eXactly the same
way. No matter what you sell, Air EXpress eXpands
your freedom of action. It gives you all America or any
part of America, overnight. It puts at your command
10,212 daily flights on America’s scheduled airlines,
13,500 trucks (many radio controlled), a nationwide

private wire system, 42,000 trained personnel. Yet Air
EXpress is ineXpensive; for instance, a 10 1b. shipment
from Chicago to Kansas City costs only $3.14 with Air
EXpress — $2.01 less than any other complete air ship-
ping method.

EXplore all the facts. Call Air EXpress.

B8
7 7
AR PPRESS

GETS THERE FIRST via U. S. SCHEDULED AIRLINES

CALL AIR EXPRESS...division of RAILWAY EXPRESS AGENCY

52 Circle 29 Readers Service Card
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PLANTS and PEOPLE

Hi-fi to Pass $250 Million

Burrisi sentiinents marked the op-
cning last month of Rek-O-Cut's
new 25.00C-sq ft. pknt in Corona,
N. Y. The 5250.000 plant will
double former production capacity,
ofhcials said. Fmplovees move into
new  product:on  hnes  (picture)
with up-to-the-minute manufactur-
ing technigques and cquipment.

Optimism extended to the fu-
turc of the hi-fi industry. *"This is
a hot industry we're in,” enthused
president George Siiber. If things
continue at the present pace, the
industry wiil gross between S250)
million and $300 million next
vear.”

Silber went on to discuss sterco-
phouic disc iccording, hot topic at
last month’s Iligh Fidelity Show
in New York., “If the sterco dise
becomes a commercial reality, as 1
feel sure it will within the next
six months, thep sales wili cer-
tainly cxceed present estimates.”

Rek-O-Cut started in 1936 as a
manufacturer of magnctic phono
cartridges with a pavroli of four
people.  Present corporate name
was adopted three vears later when
the fim introduced its lathe-tvpe
disc recorder for home use. These
recorders used hysteresis svnchron-
ous motors, dormant since Stein-
mctz.

Microgroove recordings hit the
markct in the late 40%s, sparking
mterest in tumtables with mini-
mum wow, flutter and rumble. 11i-
fi pioncer Norman Pickering fig-
ured hysteresis motors might be

Rek-O-Cut to build a playback turn-
table using the motor.  \Word-of
mouth reports on the result foreed
the firm to put the Pickering pro
totvpe nto production.

Last spring, Rek-O-Cut bonght
out Andak Co., maker of the Auw-
dax tone arm. Audak is now intc-
grated Into its parent company as
a division.

New Company
Makes Contacts

NEw firm in Wethersfeld, Conn.,
is Contacts Incorporated.  'The
company will devote its cfforts ex-
chusively to manufacture of clee-
trical contacts.

Contacts Inc. provides engineer-
ing services in design and manu-
facture, aims to answer industry
nceds for specialized solutions to
precision contact probiemns.  Presi-
deat is Robert W, Spellnan; K. L.
Emmert is viee president and chicf
engineer.

Firm will shortly move into a
new plint with moderm manufac-
turing facilitics.

Clevite Revamps
Electronics Units

Crevnie Corporation realigns its
clectronices activities, sets up three
new  divisions.  Operating  units
of the firm’s clectronics group arc
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How to keep
informed on

the

part of

your business

AT YOUR FINGER TIPS, issue after is-
sue, is one of your richest veins of
job information—advertising. You
might call it the “with what” type
—~which dovetails the “how” of the
editorial pages. Easy to read, talk-
ing your language, geared speci-
fically to the betterment of your
business, this is the kind of prac-
tical data which may well help
you do a job quicker, better—save
your company money.

Each advertiser is obviously do-
ing his level best to give you
helpful information, By showing,
through the advertising pages,
how his product or service can
benefit you and your company, he
is taking his most efficient way
toward a sale.

Add up all the advertisers and |

you've got a gold mine of current,
on-the-job information. Yours for
the reading are a wealth of data
and facts on the very latest in
products, services, tools . . . prod-
uct developments, materials, proc-
esses, methods.

You, too, have a big stake in the
advertising pages. Read them reg-
ularly, carefully to keep job-in-
formed on the “with what” part
of your business.

McGRAW-HILL
PUBLICATIONS

54

now five in number: transistors. in-
struments, components, ordnance
and scismic gear.

IFormer Brush Electronies ~ales
chict Curtis B. [Hoffman is general
manager of the new Brush [nstru-
ments division.  The division de-
velops and prodiices clectronic in-
struments.  including  recording
oscillographs, amplificrs and indus-
trial production instruments.

Jammes D. Lightbodv., who was
assistant to Clevite's president. be-

- «~

Aaterican  Management  \ssocia-
tion now opcrates a S2-million
management training facility (pic-
turce) at what was once the world-
famous Trudecau Sanatorium. Sar-
anac Lake, N. Y.

Set in New York's Adirondack
State Park. the 90-acre Academy
of Advanced Nanagement will give
counses in practical business to top
and middle excentives. First 70-

BUSINESS
MEETINGS

Nov. 11-13: IRE Instrument
Conference,  Biltmore  Lotcel.,
Atlanta, Ga.

Nov. 13-15: AMLA seminar on
Product Development (517-91)
and Nov. 18-19 on Sales Force
casting for New Products (523
91). Ilotel  Sheraton  Astor.
N.Y.

Dcce. 2-5: Amcerican Rocket So-

cictv. anmual meeting.  1lotel
Statler, N. Y.

comes general manager of the clee-
tronic components division.  The
new group was formed from sev-
cral Brush Electronics departments,
produccs piczoclectric crvstals, cer-
amics and magnctic heads.
Thomas J. Lynch gets the post
of gencral manager of the ordnance
division.  This new diviston com-

bines Clevite Rescarch  Center's
ordnance department and the spe-
cial products departiment of Brush
Ilcetronics.

AMA pen Exec School

man  management  training  counrsc
has alrcady passed through its halls.
Courses were formerly given at
AMA headquarters in New York.

A new course in exceutive de-
cision-making uses  an - clectronic
computer to  simulate  the com-
petitive environment of the world
of commerce and industey. This
latter course embarked on its shake-
down cruisc last month.

AN ofhcials point out  that
more than 1.000 exccutives have
alrcady registered for one or the
other of the two courses. Courses
at the Academy will run on a
weekly starting schedule.

Aeronutronics

Will Build Lab

MurriaLrion-dollar R&DD center
will start up soon for Ford Motor's
wost coast unissilemaking  subsidi-
arv Acronautics Inc. The building
will rise on the 200-acre mesa near
Newport Beach. Calif.. where the
Bov Scouts jamborceed in 19553,
Acronauties has bought half of
the niesa. has an option on the
other half,  Ultimate plan is for
a 500.000-q ft. ceuter with pro-
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totype manufacturing facilitics in
addition to rescarch and enginecr-
ing labs.  The Ford subsidiary ex-
pects emplovment to reach 3,000.

The west coast finn developed
and built USA's Farside rocket,
recently fired from a balloon 20
miles above Fniwetok Iskind.

A-C, RCA Get
Stellerator Job

Prixcrron Umiversitv - and  the
Atomic Lincergy Commission have
sclected Allis-Chalmers and Radio
Corporation of America to design
and build “large experimental de-
vices” muaking up the model C
Stellerator for rescarch into con-
trolled thermonucelear reaction.

I'he model C Stellerator, gener-
ating temperatures hotter than the
sun to start the fusion process. is
not meant to be a thermonuclear
pilot plant. 1t will make possible
experimental work  which  cannot
be  performed cffectively with
simaller units,

SRI Vacates
Southern Cal

Staxrorp Rescarch Institute will
close down its Southern California
engineering facilities on January 1.

Fngincering activities now car-
ried on at Nt lLee in the Holly-
wood hills, and m antenna labs in
South Pasadena, will go home to
NMenlo Park. SRI's cconomics and
physical scicnces divisions in South
Pasadena will continue business as
usual,

SRI officials sav the decision to
retrench was made becanse of “po-
tential availability of antenna test-
ing facilities . . . on Stanford Uni-
versity land”™ near Menlo  Park.
Onc official hinted that changes
in the engincering program  also
affected the decision.

New Plant for
MPB Division

NbNiarore  Precision Bearings
Inc. will bnild a new plant on a
15-acre site in Lebanon, N, 11
The facility will be new home for
MPB’s Split Ballbcaring division.

Plant will cost $250.000, will

provide some 30,000 sq ft of pro-
duction space. Phis triples present
manufacturing facilitics, will double
the 75-man force. Counstruction be-
gins this month.

Split Ballbearing  was  acquired
by MPB fast summer. The division
makes a line of standard-size bear-
ings for automotive, agricultural
and military use. Present division
facilitics will be leased or sold after
the new plant goces up.

Plant Briefs
CoxsovmaniNe activities formerly
carricd on in Stumford. Conn.. and
New  Rochelle, N, Y., [Instru-
ment Motors division of PN In-
dustries moves into a new facility
m Irvington, N, |

Ballbearing  manufacturer  Barden
Corp. is building a SZ-million plant
in Danbury, Comn. The 125.000-
sq ft. plant will e fnished in
June, will be used for design and
production of precision bearings for
mstruments.

Newly developed industrial park in
Pomona, Calif.. gets its fust tenant
as HTubbard Scientific Laboratorics
moves uto a new  5.000-sq  ft.
building.

Executive Moves

Coxsuriant  Walter C. Robert-
son moves to  Amcerican  Bosch
Arma as v-p for marketing and
servicing of defense products.

Donald M. Miller moves up to
become exceutive vice president of
Airborne Instrument Laboratorics.
He was a v-p before moving into
the chicf-of-staff's job.

Delbert L. Mills teaves A O, Smith
to become exceutive v-p of I'T&]
subsidiary - Iederal “l'elephone &

Radio.

Gramer-Halldorson I'ransformer
Corp. moves R. E. Cochran in as
v-p i charge of its Crawford Flee-
tronics division.

Eckel Valve Co. hires John R. Bly
awav from Hoffman  Laboratorics
as v-p and genceral manager, moves
Fdward P. Martin into sales man-
ager's job.
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EMPLOYMENT
OPPORTUNITIES

DISPLAYED RATE
The advertising rate is $25.25 per inch (Sub-
ject ta Agency Cammissian) far all advertising
appearing an ather thon cantract basis. Can-
tract rates quated an request.

UNDISPLAYED RATE
$2.40 per line, minimum 3 lines. Pasitian
Wanted ads in this style, /2 the abave rate.
Ta figure advance poyment caunt 5 average
wards ta a line.

SALES
MANAGER
WANTED

Highly successtul
manufacturer. Recognized
leader in field. Needs ex-
perienced merchandiser,
familiar with communica-
tions equipment, ham mer-
chandise, and component
sales through distributor
trade. Must have EE de-
gree or equivalent. Salary
high. Once-in-a-lifetime op-
portunity for right man.
Send resume . . . all in-
quiries kept confidential.

P-6325 Electronics
Class. Adv., Div,, P, O. Box 12,
New York 36, N. Y.

PROFESSIONAL
SERVICES

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

19-48 Leouard Street WOrth 6-3100

New York 13, N. Y,

Professional Assistance . . .

in solving your most difficult prob-
lems in the specialized field of
electronic devices is offered by
these consultants.
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Reps Selling Controls

CONPUTERS, Colnpntati(m services
and automatic controls are starting
to go through rep channels from
manufacturer to consumecr.

Datics Corp. is establishing a
network of reps to scll its com-
puting scrvices across the country.
I"irst appointments go to Advance
Engineering Inc., with offices in
Wichita, Kans., and Denver, Colo.:
and  to Sanders & Sanders  of
Reseda,  Calif.. serving  the  Los
Angeles arca.

Three new reps merchandise the
control  components  of  Servo-
mechanisms™  Mechatrol  division.
Charles J. Kemp, Dallas, gets the
nod for T'exas, Oklahoma, Arkansas
and  Louisiana.  C. W, Mauldin
Co., Palo Alto. Calif., covers north-
e California and  Nevada: and
Secatronices Inc., Scattle serves the
great Northwest.

Industrial  Components  Corp.,
North  Wilbraham, Mass.. now
Services Magnetic Controls Co.'s
linc in New lingland and New
York statc.

In Scattle, Wash., Ahmco Sales
becomes Northwest  territory rep

for Computer-NMeasurements Corp.

Merit Coil & Transformer Corp.
has three new reps in the Midwest,
Indianapolis rep Kenneth G. Rein-
hardt takes on territory 16 (picces
of Kentucky and Indianar. C. L.
Pugh, Columbus, O., scrves Merit's
line in four nearby Kentucky coun-
tics: and Decrficld. L. rep firm
Amold Litteken Sales covers Lake
Co.. Ind.

Transistor Devices appoints New
ark. NU J.orep Fo Do Marev to
cover mctropolitan New York and
the mud-Atlantic,

Borg-Warner  Corp.  affiliate
Flectronics assigns Canadian sales
responsibilities for its Detectolab
line of nuclear instruments to In-
stronics Ltd., Stittsville. Ont.

Minncapolis rep Northern  States
Sales takes on the semiconductor
line of Radio Receptor Co. The
linc is now served in upstate New

York by LeRov & MceGnire Inc.,
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In Our Nov. | Engineering

e Stable Okscillators. Georgla In-
stitute of Technology’s S. N, Witt,
Jr.. has devised a design procedure
applicable to oscillators  that can
be divided into an amplificr and
a feedback network.  Irequency
stability of most oscillators can be
improved with this method.

® Cost Conscions. 'l'ransmitter
costs mav be trimmed by a series
gate modulator developed by R.T1L
Bacr of ‘lransitron. The screen-
grid modulator of low audio power
has approximately the cfficieney of
comparable high-level modulators.
A controllable  clamping  circuit
holds  residual  power output  to
around one-fifth  the no-modula-
tion output of a high-level system.
Splatter-free speech clipping is in-
herent in the system.

e New Tlorizons. A comprehen-
sive survey of semiconducting com-
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Iingincer checks electronic selector
circuit of vehicular radiophone

pounds by Abraham Coblens of
Ohmite distinguishes these mate-
rials from conventional semicon-
ductors. and discusses their char-
acteristics, unusual properties and
present and potential applications.
Tables of intermctallic and other
semiconducting  compounds  show
important available facts on these
matcrials.

e No Nightmares. Cold-cathodc
trigger tubes in scquential counter
circuits  supplant  “watchmaker’s

November

Edition, Don't Miss . . .

nightmare™ in vehicular radiotele-
phone svstem. According to W,
Omstem of Canadian Marconi a
five-digit code of integers from 2
to 10 permits up to 59,049 sub-
scriber phones on a single channel.
Interchange  between  two  audio
tones, 600 and 1,500 c¢ps. occurs
for cach unit of digit dialed. Read-
ont circuit energizes buzzer at re-
cciver for four seconds, then lights
indicator lamp if call is not an-
swered. The unit is smaller and less
expensive  than  clectromechanical
sclector used for the same purposc.

e Coaxial Chart. Charactcristic
impedances of coaxial lines are re-
lated graphically to diclectric con-
stants and the ratios of outer to
inner conductor diamceters in the
chart designed by L T.. Levin of
Icederal ‘T'el Labs. Diclectric con-
stants of common materials arc also
tabulated.
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Get out your pencil and . ..

Help yourself to

electronics’ READER SERVICE
it's free-it's easy—-it's for your convenience
__NOW!—
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Each Advertisement and New Product item is numbered.
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NOW IN YOUR HANDS . ..

THE ALL NEW 1957 electronics BUYERS' GUIDE
USE IT THROUGHOQUT THE YEAR AS YOUR STANDARD REFERENCE SOURCE

electronics
BUYERS' GUIDE ISSUE

"ixa

For 17 years...

THE BUYING GUIDE

For the electronics industry

As eosy ta use os the telephone boaok, your oll
new 1957 electronics BUYERS’ GUIDE feotures:

COMPLETENESS: 1070 poages of products, manu-
facturers, trade nomes, manufacturers’ repre-
sentatives, ond professional services.

ACCURACY: The entire electronic industry is
questionnoired from scratch each year. Far the
1957 GUIDE, there were 181 changes, 586 dele-
tions (of the deletions, mony were due to mergers
and nome chonges) and 872 odditions. Total

-4

number of manufacturers increased ta 4013 fram
3727 in 1956. 87 new products were added in
1957 for o total of 1773.

USE: Whether you are concerned with the design,
production, or use of electronic circuitry, turn
to the listings of the electronics BUYERS’ GUIDE,
Here you will find the poge numbers that refer
you to catolog-type advertising, speciolly pre-
pared to supplement the listings and give you the
technical information you must hove ta specify
and purchase electronic and ollied products.
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Noise control is an important goal of modern archi-
The main objectives — adequate

tectural design.

L
,"'."”“' ; UL

¥=

—

Floor Cross Section above Executive Offices

sound isolation between rooms and working areas
and the exclusion of unwanted outside noiscs.

The Warren Petroleum Building at Tulsa,
Oklahoma is an example of the acoustical
environment that can be achieved through
use of modern engineering techniques. The
tuilding, designed by Skidmore, Owings,
and Merrill, features comfortable working
surroundings throughout. Controlled mul-
tiple-floor and -wall construction and vi-
bration isolation give 50-70 db noisc reduc-
tion between the air-conditioning plant on
the uppermost floor and the executive
offices immediately below. The acoustic
cifect obtained can best be described as

theater-like, in keeping with the decor of

executive oflices (sound devels are actually
below  those found in  well-designed
theaters).

The consulting tirm of Bolt Beranek and
Newman Inc.. lorg-time user of General
Radio sound anc vibration-measuring
cquipment, is responsible for the acousti-
cal design recommendations for this build-
ing. Knowledge gained through experi-
ence, including technical information ob-
tained from measurements ‘n the field and
in experimental laboratories, provides the
background needed to assure the desired
degree of sound isolation.

Complete Instrumentation for Sound Measurement and Analysis

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass.,

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

8055 13th St., Silver Spring. Md. WASHINGTON, D. C.
1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO

6605 W. North Ave, Oak Park, Il

J.S.A.
1000 N. Seward St. LOS ANGELES 38

1150 York Road, Abington, Pa. PHILADSLPHIA

CHICAGO

In CANADA: 99 Horal Parkway, TORONTO 15

Improved acoustics in rmodern buildin
design has been made possible by the ac?
vent of accurate, easnI{ used sound-
measuring instruments of the type manu-
factured by the Genera! Radio Company.
The sequence for progress is, today as al-

ways . Measurement . Analysr, 5
Improvement. .
Type 1551.A *
Sound-Level Meter, $385
M’ A

Type 1555-A
Sound-Survey Meter, $150
Type 1550-A
Octove:-Band Noise Analyzer,

$535
=

Type 1556-A
Impuoc'-Noise Anclyzer, $210

Type 761-A
Vikration Meter, $510

ond Yype 762.B Vibrot'on Analyzer, $585

All G-R Products
are now covered by a

2- Year I ammh/
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...most cbmplete line for the Militar
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Important contributions to commercial and military television include
such RCA firsts as the Iconoscope, Image Orthicon, Color Image Orthicon
and Vidicon. Development work on camera tubes never stops at RCA.
Recent RCA advances are the new low-light-level Iimnage Orthicon—
especially useful for “night” television, and the new developmental
V5-inch Vidicon—useful in compact, lightweight, military cameras.

Whether you are working on surveillance equipment, missile guidance,
air traffic control, telemetering, or any other miliiary projeet where
television can perform a vital service--call on RCA for the camera tubes
you need. World’s largest manufacturer of camera tubes today, RCA

is “headquarters” for the most comprehensive line in television.

For more information on RCA camera tubes for military television, call
the RCA Field Office rearest you.

Equipment Sales
744 Broad Street, Newark 2, N. J.,, HUmboldt 5-3900.
Svite 1181, Merchandise Mart Plaza, Chicago 54, lllinois, WHiteholl 4-2900.
6355 E. Washington Blvd., Los Angeles 22, Colifornia, RAymond 3-8361.

Government Sales
415 South Fifth Street, Harrison, N. J., HUmboldt 5-3900.
224 N. Wilkinson Street, Dayton, Ohio, HEmlock 5585.
1625 K" Street, N. W., Washington, D. C., District 7-1260.

RADIO CORPORATION OF AMERICA
Electron Tube Division + Harrison, N. J.

RCA-5820—Image Orthicon tor Black-cnd-White TV
RCA-6474—1mage Orthicon for Color TV

RCA-6198 )
RCA-6198-A )

RCA-6326 |}
RCA-6326-A }

RCA-6849—Llow-light-leve! Image Orthicon

Dev. No. €-73456—1,-inch Vidicon for Portable
TV Cameros

Vidicons for Industrial TV

Yidicons for Broodcast TV

RCA Progress Report on TV Camera Tube “FIRSTS”

1939 RCA announced commercial availability of the
Iconoscope-- the camera tube that made electronic
television possible.

1940 RCA announced the Amataur [conoscope—opened
the television fieid for experimenters.

1942 RCA introduced the first small leonascope—for
aerial weapon guidance.

1944 RCA provided the military services with the first
Image Orthicon—-a supessensitive camera tube.

1946 RCA introduced the first Image Ortnicon (the
camera tube that revolut.onized TV camera tech-
niques)—for studio and outdoor pickup.

1952 RCA produced the first Color Image Orthicon—
for use in compatible color televisior cameras.

1952 RCA announced the first commercial Vidicon—for
industriaf TV.

1955 RCA announced a developmental L2-'nch Vidicon

-for miniature portable TV cameras.
1956  RCA designed and built a low-lignt-level Image

Orthicon -a new camera tube especially useful for
“night~ military operatiors






