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Infrared width gage (upper left) in steel-rolling mill measures width
of fast-moving, red-hot strip within one-eighth inch. See p 65
Telemetry system records automobile performance. See p 57

A McGraw-Hill Publication 73 Cents

HSVA ZX¥V1 s3ascw

856 (13

J37SRTIY auvIov
-




Creative Microwave Technology W\

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS.. Vol. 2. No. 4

RAYTHEON KLYSTRON CLOCKS 62,000 HOURS OF SERVICE

--tube retired after seven years of continuous operation

We don't send out 62,000-hour warranties;
however, you can expect unusual perform-
ance from Raytheon klystrons. Take the
tube cited above --= the QK-531 -~ a 6,575-
6,875 mc reflex klystron which we con-
servatively warrant for 7,500 hours. As
the local oscillator in the Houstonia,
Missouri, 1link of the Panhandle Eastern
Pipeline Company's 400-mile microwave
system, the tube performed a major func-
tion in relaying up to ten channels of
information between the Odessa and Boon-
ville stations.

How is this kind of performance built
into a tube? Advanced manufacturing tech-
niques and rigorous quality control is
the answer.

If you need low-power coverage of govern-
ment, studio link and common carrier
frequency bands, look into the char-
acteristics of Raytheon's complete line
of klystrons.

Homer Marrs of Motorola presents gold-plated kly-
stron trophy to F. J. McElhatton, Panhancdle East-
ern Pipeline Co. J. A, Fowler, Supervisor of
Communications for Panhandle, is at the left.
Prized klystron, the Raytheon QK-531, performed
for 62,000 hours.

QK-531

The @K-531 is particularly suited for lo-
cal oscillator service in microwave re-
ceivers. It is useful, also, as a local
oscillator in microwave spectrum an-
alyzers, as a pulse generator for testing
circuit response and as a frequency modu-
lated source in microwave relay links.

L i (' e 7Y -

Closz control of product quality and costs at every
state of production is responsible, in part, for
Raytheon's success in meeting industry and gov-
ernment specifications. Every step of assembly is
spot checked by inspectors, each with 10 years or
more experience in microwave tube production.

You can obtain detailed application information

Excellence in Electronics

and special development services by contacting:

Microwave and Power Tube Division, Raytheon

Company, Waltham 54, Massachusetts.
E. Waterloo, Ontario.

In Canada:
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GRANGER ASSOCIATES’ fast-stepping ionosphere sounder
makes possible substantial improvements in long-distance hf
radio communications @ it provides instantaneous optimum
frequency measurement @ it automatically selects alternate
frequency following point-to-point circuit failure @ it observes
hf broadcast coverage area by means of backscatter sounding

THE PROBLEM: Long distance
hf radio communication
depends critically on iono-
spheric conditions. Under
“normal'' conditions, gross
changes occur between day and night; and solar flares can,
and frequently do, cause rapid variations that cannot be pre-
dicted. To improve hf communication reliability, major com-
munication centers need the capability to select the optimum
working frequency based on actual conditions at the time of
operation. A related problem: in point-to-point communica-
tions it is often necessary for both parties to switch rapidly to
an alternate frequency when sudden disturbances cause a
circuit failure. This alternate frequency should be selected
automatically and instantaneously; and both operators must
immediately know what the new frequency is.

THE EFFECTIVE ANSWER is Grangers Associates’ high speed
step-frequency ionosphere sounder. 1t scans up to 160 fre-
quencies from 4 to 64 Mc at rates up to 50 channels per second.
It can be used for vertical-incidence or backscatter sounding;
and two equipments can be remotely synchronized for instan-
taneous optimum frequency measurement. Operation is en-
tirely electronic—there are no mechanical switches or tuning
devices. Special antennas for use with the sounder are avail-
able from G/A.

FOR POINT-TO-POINT COMMUNICATIONS: With two sounders
operating on a synchronized transponder mode instantaneous
measurement of the best working frequency is provided

among the available channels.
Following a circuit failure,
operators ateach end need only

; . — - pushasingle button to place the
I .o in operation. Within

minutes a new frequency has been selected,and operators at
both ends are informed of the new frequency. Both coordin-
ating orderwires and the need for tedious systematicfrequency
searches are eliminated. Since the time required for this
operation is so brief, a single sounder may suffice for all the
circuits served by a communications station.

FOR BROADCAST APPLICATIONS: Backscatter sounders have
already been effectively utilized in determining high frequency
broadcast coverage. This technique makes it possible to
observe broadcast coverage area in detail from the transmitter
location. Range information is provided by the time delay of
the backscattered signals, and azimuth information may be
obtained with a rotating directional antenna. Since the new
G/A sounder is extremely flexible, it becomes possible to
sound on the broadcast frequency automatically at times when
the program material is interrupted for even a fraction of a
second. This enables the station operator to observe the skip
distance and the propagation conditions during the normal
programming period. He will know immediately if abnormal
propagation conditions develop, and broadcast listeners can
be directly informed at that time of a frequency or band more
likely to produce satisfactory reception.

SPECIFICATIONS /STEP-FREQUENCY IONOSPHERE SOUNDER MODEL 902

Frequency Range . ....... 4.05 Mc to 63.6 Mc Receiver Bandwidth Selectable: 6 or 16 k¢
Number of Channels . . . . ... Selectable: 160 or 40 Receiver Sensitivity .. 0.5 uv for 2:1 signal + noise to noise,
Frequency Increment ... . ... 100 ke, 200 kc, 400 kc and 800 ke in Receiver Dyn. Range . . .. .. Grealer than 30 db.

four octave bands Power Output . ....... 500 watts. w
Puises Per Channel .., .... Selectable: 1,2, 5, 0r 10 Operating Controls ....... Pulse length, repetition rate, receiver
Pulse Length .. ........... Selectable: 50, 100, 500, or 1000 us gain and bandwidth, manual or auto-
Pulse Repetition Rate . .. . . Selectable: 2, 5, 10, 20, or 50 pps matic frequency step.
Duty Cycle .. vovvvnnnenn. 2% Max. Frequency Stability ... .... 5 x 10-8 parts per week. ASSOCIATES
Channel Scan Rate .. ...... Channels|Scan x Pulses/Channel

PRF Also Available: Model 903 Step-Freq. Receiver, identical to Model

Range Marks ............. Timing comb with markers every 0.2, 902 without transmitter section; Model 904 Step-Freq. Transmitter,

1.0, 2.0 and 10.0 milliseconds. identical to Model 902 without receiver section. 30, 60, or 100 kw
Frequency Marks ....... Every tenth channel. Pulse Distributed Amplifiers, and antennas for Sounder.

Send For Complete Information

2 CIRCLE 2 ON READER SERVICE CARD

GRE‘IGER ASSOCIATES / 974 Commercial Street / Palo Alto, Califo;r_iia / DAvenport 1-4175

electronics

aa



New LAMBDA
Regulated Power Supplies

5 and 10 AMP 0-34 VDC

CONVECTION COOLED

e Convection cooled—no in-
ternal blowers to wear out

e Guaranteed for a full
5 years

e Ambient temperature 50°C

e Excess ambient thermal

- protection

ON . . N .
10 AMP e Special, high purity foil,
MODELS

hermetically sealed long-
life electrolytic capacitors

o Hermetically sealed trans-
former designed to
MIL-T-27A

32" PANEL HEIGHT ON S AMP MODELS

e Remote sensing and DC
vernier

New LAMBDA LA Series Condensed Data

DC OUTPUT:
(Regulated for line and lood)

MODEL VOLTAGE RANGE' CURRENT RANGE?  PRICE
LA50-03A 0-34 VDC 0- 5A %395
LAS0-03AM 0-34 VDC 0- 5A $425
LA100-03A 0-34 VDC 0-10A $510
LA100-03AM 0-34 VDC 0-10A $540

? The output voltoge for eoch model is completely covered in four steps by
selector switches plus vernier control ond is obloined by summotion of
voltoge steps ond continuously vorioble DC vernier os follows:

MODEL VOLTAGE STEPS

LA 50-03A, LA 50-03AM—2, 4, 8, 16 and 0-4 volt vernier
LA100-03A, 1.LA100-03AM—2, 4, 8, 16 and 0-4 volt vernier

2 Current roting opplies over entire output voltoge ronge

Regulation: Line: Better than 0.15 per cent or 20 millivolts
(whichever is greater).
Load: Better than 0.15 per cent or 20 millivolts
(whichever is greater).
Transient
Response: Line or Load: Output voltage is constant within
regulation specifications for step function line
voltage change from 100-130 VAC or 130-100
VAC or for step-function load change from 0 to
full load or full load to 0 within 50 microsec-
onds after application.

Ripple
and Noise: Less than 1 millivolt rms with either terminal

grounded.

AC INPUT:
100-130 VAC, 60 == 0.3 cycle. This frequency
band amply covers standard commercial
power lines in the United States and Canada.

OVERLOAD PROTECTION:

Electrical: Magnetic circuit breaker front panel mounted.
Special transistor circuitry provides indepen-
dent protection against transistor complement
overload. Fuses provide internal failure pro-
tection. Unit cannot be injured by short cir-
cuit or overload.

REMOTE SENSING:

Provision is made for remote sensing to
minimize effect of power output leads on
DC regulation, output impedance and tran-
sient response,

PHYSICAL DATA:

Size: LA 50-03A...3%3"” Hx 19”7 W x 143" D
LLA100-03A...7" H=x19" W x 143" D

Panel Finish: Black ripple enamel (standard). Special fin.
ishes available to customers specifications at
moderate surcharge. Quotation upon request.

Send today for complete data

LAMBDA ELECTRONICS CORP.

11-11 131 STREET ¢ DEPT.1 ¢ COLLEGE POINT 56, N. Y. « INDEPENDENCE 1-8500
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CROSSTALK

UPGRADING THE CONSUMER. With the television receiver manufac-
turing industry bumping its nose every year now with a market satura-
tion of some 90 percent, industry leaders are devoting a lot of time to
schemes for expanding the market.

Thinner sets made possible by 110-deg picture tubes, the 19-in. and
23-in. tubes, and remote-control systems have helped but they have not
forced anything like the planned obsolescence an industry such as the
automobile industry has been able to create. Color television seems still
to be around some corner or other.

Another answer is to educate the consumer to how good television can
be. A decade of price-cutting design changes has so eroded the perform-
ance of the average television receiver that most consumers no longer
know what really good television reception looks like. Travelers abroad
often return singing the praises of British television when actually the
British tv standards technically are inferior to ours.

If the consumer could be taught to want better television reception it
would be well within the ability of set manufacturers to design it into
new models with only a moderate increase in price. For example, there
is d-c restoration; if the consumer knew that the tv picture was supposed
to fade to black, not mouse-grey. Also, full 4.5-Mc video bandwidth in-
stead of the 2.5 to 3.5-Mc bandwidth common today ; if the consumer knew
there was such a thing as grey scale, that pictures didn’t have to be just
black or white with nothing much in between these extremes. Other im-
provements could include improved horizontal linearity to reduce picture
distortion, video response control not uncommon on European sets and
really low-noise front ends using new r-f amplifying devices.

Maybe the consumer forever will buy television strictly on price and
cabinet styling alone, content with marginal technical performance of the
set. But if the industry can upgrade the consumer’s taste, what a wonder-
ful opportunity to resell a large part of the television set market. To us,
it seems worth some effort and investigation.

Coming In Our October 28 Issue

NEXT ABLE SPACE PROBE. One day next month, missilemen hope to
see the next in the historic series of Able space probes blast off for an
orbit about the moon. Largest and most sophisticated of the NASA/
USAF Able series, the Able-5 lunar satellite will carry scientific experi-
ments for obtaining data concerning the moon, its immediate environment
and the space between earth and moon.

In our next issue, P. F. Glaser and E. R. Spangler of Space Technology
Laboratories describe the experiments, instrumentation and temperature
control system for Able-5. Their fascinating article tells about the mag-
netometers, five radiation detectors and micrometeorite detector, as well
as the telemetry, power supply and temperature control systems.

IN ADDITION: The variety of interesting feature articles to appear
next week includes: an airborne optical beacon by A. Finlay and R. E.
DeMuth of Battelle Memorial Institute and W. D. Hail of Grimes Manu-
facturing Co.; a telemetry system for monitoring jet car performance
by A. D. Runnalls of Sir W. G. Armstrong Whitworth Co. Ltd; designing
diode AND gates by F. E. Kirkland of Western Electric Co; and communi-
cations using groundscatter propagation by R. T. Wolfram of Stanford
Research Institute.

electronics
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HYREL FB

DEPOSITED CARBON RESISTORS
ARE UNMATCHED FOR

PERFORMANCE
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HYREL® FB DEPOSITED CARBON RESISTORS
are hermetically sealed in ceramic jackets against moisture
and vapor...safely protected against mechanical abuse.
The Hyrel FB series is intended for applications in military, commercial
and telephone equipment where long life under high humidity,
small size, and stability of electrical characteristics are important.
i

WRITE FOR ENGINEERING BULLETIN 70108

SPRAGUE ELECTRIC COMPANY

35 MARSHALL STREET + NORTH ADAMS, MASS.

THE MARK OF RELIABILITY
Made to far exceed MIL-R-10509C Specifications

SPRAGUE COMPONENTS:

CAPACITORS * RESISTORS * MAGNETIC COMPONENTS ¢ TRANSISTORS * INTERFERENCE FILTERS & PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE * CERAMIC-BASE PRINTED NETWORKS * PACKAGED COMPONENT ASSEMBLIES
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a spot isa spot
1s a high
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CELGO YOKES

©® Celco YOKES
keep spots Smallest

@ Celco YOKES
keep spots roundest

® Celco YOKES
keep spots sharpest
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Use a CELCO DEFLECTION YOKE for
your high resolution applications.

In a DISPLAY SPOT?

>
elco
7

call Celco!

Main Plant: MAHWAH, N. J. DAvis 7-1123
o Pacific Division - Cucamonga, Calif. - YUkon 2-2688
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COMMENT

Down on the Farm
There has been much talk about

| the farm problem and it seems that

modern methods of communication
and computation now make it pos-
sible to do something about it.
Without subsidy, a farmer will
choose to grow the crop which will
bring the best price. This price
can be predicted in advance by total-

| izing reports from County Agents

all over the country on planned acre-
age of each crop. Total production
compared with demand extrapolated
from the previous year will result
in a probable unit price for each
crop. Then daily transmission to
all County Agents of revised com-
modity prices for all crops will en-
able each farmer to make an intelli-
gent decision as to which crop is
most advisable to plant.

It would be good business for the
electronics industry as well as the
poor taxpayer if a system of this
magnitude were installed in the
United States. The present bill for
farm subsidy is over $8 billion an-
nually. The electronics required
for this plan would be considerably
less than this, but certainly not to
be scoffed at. And surely no tax-
payer would be against such an
improvement.

CHARLES W. GASTON
MONTGOMERY, ALA.

It’s not a bad notion, and cer-
tainly we need some new ideas on
handling our farm surplus. But
we feel that few farmers would
welcome placing their financial
wellbeing at the mercy of a
mechanized system. Also, reader
Gaston’s system would require
farmers continually to readjust
planting plans right up to plowing
time.

Besides, both political parties
stand firmly on farm planks that
commit the federal government to
uncomputerized supports and con-
trols.

| The Reinvented Circuit

Reference is made to the article

by E. W. Van Winkle (“Circuit

Removes D-C from Amplifier Sig-
nal Output”) in ELECTRONICS for
Aug. 12, p 150.

I am certainly glad that this cir-

cuit has been
fied”!

I had been totally unaware that
I was violating the security regula-
tions by keeping my Vol. 18, MIT
Radiation Lab Series on the book-
shelf.

On page 486, a circuit by J. W.
Gray is described. T call particular
attention to the last sentence on the
page.

“Recently declassified’”’ indeed!

I appreciate the efforts of engi-
neers who want to propagate new
and useful circuitry for the general
benefit of others. I think, however,
it is a duty to first give a cursory
check in the existing literature to
see if this information is not
already available,

This is a pet peeve of mine, as I
constantly see engineers wasting
valuable time reinventing solutions
to problems already solved, when a
few hours spent looking through
reference books and technical maga-
zines could save endless days
wasted on repeating the brainwork
of others.

SERGIO BERNSTEIN-BERVERY
BERNE ELECTRONICS
VALHALLA, N. Y.

“recently declassi-

Here’s how author Van Winkle
answers reader Bernstein-Bervery:

The phrase ‘recently declassi-
fied” referred to the circuit dis-
cussed in my article. This circuit
is covered- in patent application
414,911, which was a classified ap-
plication. The secrecy order was
rescinded on Oct. 26, 1959, and the
application processing continued.
Patent 2,927,164 was granted on
Mar. 1, 1960, covering this circuit.

Part of the circuit appears on
p 428, Fig. 11.14, and part of the
circuit is on p 486, Fig. 11.69, of
Vol. 18, MIT Radiation Lab. Series.
A similar circuit appears in Chest-
nut and Mayer, Servomechanisms
and Regulating System Design.
Vol. II, p 173,, Fig. 5.6-2.

None of these figures embodies
the whole circuit, and the date of
the invention preceded the publica-
tion of the volumes. References
cited in the patent are prior patents
2,369,138, 2,513,354; 2,549,833;
2,554,469; 2,579,633 and 2,763,733.
Sufficient differences existed to
justify granting patent 2,927,164.

EDGAR W. VAN WINKLE
BENDIX CORP.
TETERBORO, N. J.

electronics



EX-CELL-O
CONTOUR
PROJECTORS
GIVE YOU

October 21,

1960
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A True, Heavy Duty Precision
Measuring Projector with 30"
Diameter Screen, and 12” Di-
ameter Capacity.

sodwer Ui g sud)
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LARGEST WORK AREA — Regardless of magnifica-
tion there is a constant eight inches of work space
from lens to focal plane to accommodate large ob-
jects. The Model 30 has a 12" diameter capacity.

UNSURPASSED ACCURACY —Kodak optics with
famed Ektar® lenses guarantee accurate measurc-
ments and give clear undistorted images over entire
screen. You can depend upon optical decisions made
on the Ex-Cell-O.

TRUEST MEASURING PRECISION — All Ex-Cell-O
Contour Projectors read to tenths and measure to
tenths. Each Ex-Cell-O contour projector is tested
and checked to the highest laboratory standards be-
fore shipping.

BRIGHTEST GLARE FREE SCREEN — Coated lenses
and mirrors have been standard on all Ex-Cell-O
models for many years. The patented “Fresnel™ lens
(exclusive with Ex-Cell-O) brings entire screen into
¢clear view from normal operator position. Sharp
clear images in normal room light—the brightest and
clearest in the contour projector ficld!

MOST RUGGED CONSTRUCTION — Built to *stand
the gaflf.” Solid construction with optical system
locked into lifctime cabinets. Will withstand factory
wear and tcar—without getting out of adjustment.
Guaranteed by Ex-Cell-O's long experience in the
manufacture of precision machine tools.

SIMPLEST OPERATION — Finger tip controls, cool
to the touch lamphouses, simple setting and measur-
ing devices, unreversed images, all add up to com-
fortable day long operation. A precision machine of
great accuracy that can be quickly mastered by aver-
age factory inspection personncl.

%M The Ex-Cell-O Mercury Arc
Light Source Accessory. A high

intensity Accessory light source
including Mercury Arc Lamp, spe-
cial collimator and auxiliary power
supply. Quickly adaptable to all
Ex-Cell-O Contour Projector Mod-
els (except Model 8) to give maxi-
mum screen brightness at higher
magnifications.

Write for new booklet “See
The Savings™ which graphi-
cally demonstrates time sav-
ings through optical gaging
over conventional methods,

MODEL 14-5

‘ The Finest, Most Versatile, 147
Screen Contour Projector
Available.

Manufactured by EX-CELL-0 Corporation of Detroit, Mich.
SOLD AND SERVICED BY

~ OPTICAL GAGING PRODUCTS, INC.

26 FORBES STREET
(A subsidiary of EX-CELL-O Corporation)

ROCHESTER 11, N. Y.
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Now you can monitor
directly, continuously
« « « » ON Operating

All-New, Transistorized @ 344AR Noise Figure Meter

NOISE FICURE MET

MOBEL .
" { Y
Sy gy

& O v

The new & 344AR Noise Figure Meter
assures you that your radar is continu-
ously operating at peak performance,
and you are enjoying maximum range.
The instrument’s fast meter response
lets you optimize or adjust the system
during operation or maintenance. Model
344 AR is designed for the utmost in de-
pendability—it is militarized, transis-
torized, very compact and very rugged.

With this new 5%” high instrument sys-
tem noise figure is measured on a time-
shared basis with the radar scan. The
unit has high sensitivity to minimize sig-
nal and transmitter losses; the noise
source may be decoupled 20 db from the
main transmitter line. Two alarm func-

CIRCLE 8 ON READER SERVICE CARD

LS

tions give visible and electrical indica-
tion when an allowable noise figure is
exceeded, ora noisesource malfunctions.

High voltage on antenna slip rings is
eliminated with a remote noise source
modulator operated with low voltage
triggers. Other features include quick,
easy front panel calibration, and remote
metering and alarms if desired.

EY s § FREE APPLICATION NOTES INCLUDE
5 % CONSIDERATIONS FOR AUTOMATIC
MEASUREMENT OF NOISE FIGURE
ON A CONTINUOUS BASIS

Write & direct for Application Note 43—"Continuous
Monitoring of Radar Noise Frequency”. Discussion in-
cludes description of & 344AR and its application to
radar systems.

electronics
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noise figure
and automatically
radars!

Separate Modulator, Noise Source

The new ® 344AR Noise Figure Meter operates on either
a 25 or 30 MC IF frequency. It is designed for pulse
radars with repetition rates of 90 to 500 pps; also, its
high sensitivity and compact design make it very valu-
able in all radars, including high PRF and CW Types.
In its free-run mode it measures receiver noise figure
without turning on the transmitter or radar timing cir-
cuitry. Thus periodic measurement and maintenance
procedures are simplified.

The 344AR’s noise source and modulator are separate
units which may be mounted on the antenna mast or
in an aircraft. In the first case, high voltage connections
are short and beyond slip rings. In the second case, you
save weight and space and measure noise figure on the
ground through low voltage connections.

Operation

The & 344AR measures noise figure by operating a
standard noise source and comparing the noise output
of equipment under test when the noise source is off
to the noise output when the noise source is on. Since
the ® 344AR measures in synchronism with the radar,
the noise source and measuring circuitry are triggered
by a pulse from the radar’s timing circuit, occurring at
the end of the radar scan.

&p 340B/342A Noise Figure Meters

General-purpose instru-
ments making possible,
in minutes, receiver and
component alignment
jobs that once took hours.
Simplify accurate align-
ment; encourage better
maintenance; better per-
formance.

& 340B automatically measures, continuously displays noise
figure of IF amplifiers or microwave devices with output at
30 or 60 MC. Other frequencies on special order. Operates
both temperature limited diodes or & 347 Waveguide Noise
Sources. $715.00 (cabinet) $700.00 (rack).

® 342A, similar, operates on 30, 60, 70, 105, 200 MC. 30 MC
and 4 other frequencies between 38 and 200 MC on special
order. $815.00 (cabinet) $800.00 (rack).

(Note: Models 340B and 342A available only in the U.S.A. and Canada.)

October 21, 1960

SPECIFICATIONS
& 344AR Noise Figure Meter

Input Frequency: 25 or 30 MC, as specified

Bandwidth: 1 MC

Input Sensitivity: Requires 35 db * 5 db gain be-
tween noise source and
344AR input

Input Impedance: 75 ohms nominal. Passive ter-
mination during radar scan

Return Loss: 20 db from 20 to 40 MC

Accuracy: +0.5db,0to12db; = 1db, 12
to 20 db

Repetition Rate: 90 to 500 pps, as specified

Total Duty Factor: 0.075 + (100 usec) X (PRF)

Input Trigger: 3 v pos. peak, 3 usec duration

Output: 100 pamp into 2,000 or 3,000
ohms

Temperature Range: 0 to 52° C

Humidity: 95%

Power: 115 v = 10%, 50/1,000 cps, 20
to 40 watts (depending on
noise source and duty cycle)

Dimensions: 514 high, 19" wide, 8" deep.

Price: $1,600.00 approximate. De-
pends on options and modifi-
cations.

®343A vhf Noise Source, temperature limited diode broad-
band source, 10 to 600 MC, 5.2 db excess noise, $100.00.

& 345B IF Noise Source, 30 or 60 MC (others to order); 4 im-
pedances, 5.2 db excess noise. $75.00.

& 347A Waveguide Noise Source. Argon gas discharge tubes
in waveguide sections; for bands S, G, J, H, X, P, 2.6 to 18.0
KMC, 15.2 db excess noise. $190.00 to $250.00.

HEWLETT-PACKARD COMPANY

1053 A Page Mill Road Palo Alto, California, U.S.A.
Cable “HEWPACK” DAvenport 6-7000
Field representatives in all principal areas

HEWLETT-PACKARD, S.A.

Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26.43.36

Data subject to change without notice. Prices f.0.b. factory.
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HUGHES 2N1196 & 2N1197 DOUBLE-DIFFUSED MESA SILICON TRANSISTORS

These amplifiers can take it. Hughes 2N1196 & 2N1197 transistors were developed in conjunction [~ sreorcanose z°c
with the U.S. Army Signal Corps on an IPS contract for military devices. They meet the exacting 'C"“if‘ ""“il"o: ":_“" "‘”:: z";‘:’y::",
requirements of MIL-T-19500-A. ® Among the ordeals these devices have undergone is a 5000-hour [ T S—— |

storage test at 200°C. But they re-prove their ruggedness and reliability every time. h.. and leakage [v__c.,.--100.4 4| - 4 volts mas|
currents stay constant and uniform. They're guaranteed to do so. ® All units are stabilized at 300°C  [eecmicat chamacremsres | |
during processing. @ These PNP double-diffused mesa silicon transistors are outstanding in another |-@ Y=o '=mA @ff',mx@ffsm wtysl
way. They have an extraordinary combination of parameters. For instance: High alpha cutoff fre- :'__i -CIOV)=2mA 45| S5 Motw
quency, low collector shunt capacitance, low power requirements and low signal distortion, high |C@Y..=-10V) =0.t=ldoke 3| 3  ettw)
gain at high frequency. And, as proven by the vigorous tests, for high-temperature operation these L=

1.0 @ —20V, T=200°C S0 | S0 A mex|
. . 350 mW dissipation in Free Air
ampllﬁers can really take it. ® Operating temperature range —65°C to +200°C

CREATING A NEW WORLG WITh ELECTRONICS

3 R 0
€ HUGHES

EMICONDUCTOR DIVISION
HUGHES AtRCRAFT COMPANY

10 CIRCLE 10 ON READER SERVICE CARD electronics



ELECTRONICS NEWSLETTER

Stereo Standzrds Group
Files Field-Test Report

DOCUMENTATION of stereo field-test
data—amounting to a half-foot-
high pile of paper—is due to be
completed this week by the National
Stereophonic Radio Committee, the
study group set up by Electronic
Industries Association to determine
standards for stersophonic radio.
After evaluating the data, Federal
Communications Commission will
select a system for broadcast use.
With luck, the Commission will
make its choice by yearend.

Along with the paperwork are
tape recordings of broadcasts re-
ceived over the air from station
KDKA in Pittsburgh, the test site
NSRC used. The report will make
no recommendations regarding the
six systems tested, will merely sub-
mit findings of fact to FCC.

Air Force To Set Up
Electronics Plans Agency

AIR FORCE general staff is now
studying a blueprint for overhaul-
ing the Air Force “L” systems
(electronic communications, com-
mand, and control). The plan re-
sults from a 6-month effort by the
140 members of the USAF winter
study group at Hanscom AFB, Bed-
ford, Mass. It recommends the
creation of a strong central plan-
ning and design agency for all elec-
tronic command-control systems.
Nucleus of the central planning
agency will be the USAF command
and control development division at
Tanscom AFD: the division is cur-
‘nily headed by Major General
P. Berquist. The Air Force
Scientifie Advisory Board will meet
1t Bedford next Monday for a
three-day discussion of command-
control problems.

Commercial Communications
To Get Help From NASA

NATIONAL AERONAUTICS & Space
Administration chief T. K. Glennan
says the government will make
rockets and launching facilities
available to private industry for
development of an international
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commercial satellite communica-
tions system.

Speaking to a state planning
group in Oregon, Glennan indicated
that the first nongovernmental
satellite launching may take place
“in the not too distant future,”
added that reliable satellite com-
munications are “several years”
away.

NASA expects to leave commer-
cial developments to industry, will
continue research for the present
in both active and passive systems.
Agency support will be given to
“technically promising private pro-
posals on a cost-reimbursable
basis.” Support will include “vehi-
cles, launching and tracking facili-
ties and technical services,” to be
made available at cost.

Silicon Carbide Transistors
Now Reach for 925 F

TRANSISTOR capable of operating
above 650 F was announced last
week by two Westinghouse engi-
neers. The device is made from
silicon carbide, operates at a tem-
perature above the melting point
of lead. It was described at the Fall
meeting of the Electrochemical So-
ciety in Houston, Tex. The new
transistor was developed under
sponsorship of the Electronics Re-
search Directorate of the Air Force
Cambridge Research Laboratories.

Germanium transistors are cur-
rently temperature-limited at about
200 F; silicon units can operate
up to 400 F. Lab tests of the SiC
device show that it amplifies power
up to 670 F; with further develop-
ment. Westinghouse expects to be
able to push its limit up to more
than 925 F.

National Alarm Device
Tested By OCDM

OFFICE OF CIViL & Defense Mobiliza-
tion has successfully tested a sim-
ple alarm device that could alert
96 percent of the U.S. population
in seconds in case of national emer-
gency.

The device, dubbed NEAR (na-
tional emergency alarm repeater)
was tested last week in more than

a thousand homes in Charlotte,
Mich. Several designs are currently
held under OCDM patent; the one
tested last week was designed by
Midwest Research Institute, built
by the AC Spark Plug division of
General Motors. It consists of a
vibrating reed, a timing motor and
a relay sensitive to 240 cps. Only
electronic component is a diode
rectifier.

The 3x3x2-inch device plugs into
an electric outlet. In case of emer-
gency, national attack warning sys-
tem (NAWAS) would send out a
master alarm from its Colorado
Springs headquarters to all electric-
power companies. These in turn
would send out a 1-volt 240-cps
signal superimposed on the ordi-
nary 60-cps utility service. After
a 70-second delay (to keep the
alarm from being triggered by
transients), the receiver emits a
loud, insistent buzzing.

Outfitting the power companies
would cost $60-70 million. The
alarm receivers would probably cost
about $10. OCDM hopes the NEAR
system will be a nationwide reality
within three years.

Soviets Use Computer
For Brain Research

SOVIET LIFE-SCIENCE researches are
digging into the operational in-
tricacies of the human brain. M.
Livanov of the Soviet Academy’s
Research Institute of Physiology
in Higher Nervous Activity has
hooked an electric encephaloscope
to a computer in an effort to estab-
lish the pattern of cortical connec-
tions and find out more abou:
brain conditioning and the learning
process.

Livanov’s encephaloscope was
first exhibited at the Brussels
World Fair in 1958. It picks up
bioelectric currents by means of
100 electrodes affixed to the head.
Livanov is now developing an in-
strument for simultaneously re-
cording 400 pickoffs.

By hooking the instrument into
a computer, Livanov expects to be
able to correlate readings to deter-
mine close and loose couplings and
watch how they change under con-
ditioning. Part of his aim is to 2id
in diagnosis; he is also interested
in pursuing further Pavlov’'s work
in conditioned reflexes.
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Palladium Diffusion Purifier removes
all impurities from commercial

CHEMICAL
DIVISION

cylinder hydrogen

The Engelhard Palladium Diffusion Purifier is used to re-
move all impurities from commercial cylinder hydrogen.
This includes such impurities as oxygen, nitrogen, argon,
water vapor, hydrocarbons and any others found in com-
mercially bottled hydrogen.

The hydrogen purity achieved is, without question, the
highest obtainable—no trace of impurities are detectable
in the purified gas, by any known method.

Electrical circuit interlocks prevent palladium and hydro-
gen contacting at 150°C to form beta phase Pd-H2 system
which is brittle and impervious. Impurities are not permitted
to accumulate within the palladium tubes. Impurities are
bled off continuously with a small hydrogen stream which
is vented to a hood or a small burner. A check valve located
in the pure product line prevents back flow into the tubes.

The Engelhard Hydrogen Palladium Diffusion Purifier is
now manufactured in standard sizes for flowrates from
5 scfth up to 1000 scfh. Larger sizes are custom built to meet
customer's requirement. Write for literature and price list.

CHEMICAL DIVISION ¢« 113 ASTOR STREET
NEWARK, N. J.

These platinum precision resistance
spirals measure temperature VA

= : AND
SYSTEMS

by chunge in electrical resistance. | B oo

Here are ideal components for both accuracy and reliability
in temperature measuring or controlling equipment. They
have an accuracy of = 0.1°C.

Three types are available in a full range of sizes. A glass
enclosed series affords high precision for temperatures be-
tween —220°C and +500°C. Spirals are obtainable as
standard products having a resistance of 25, 50 or 100 ohms.
The variation in diameters, lengths, etc., are numerous.

High temperature spirals in which suitable ceramic re-
places the glass are also available. These are used for meas-
vring temperatures up to 750°C. The accuracy of the
ceramic spirals is only slightly less than that obtainable from
the glass spiral, but still superior to thermocouples in sta-
bility. For extremely precise temperature measurements, a
laboratory standard resistance thermometer is available.

Although most spirals are supplied directly to the user as
components, we also provide a fabrication service and
supply spirals in metal sleeves or other constructions as re-
quired. Send for complete literature.

INSTRUMENTS AND SYSTEMS DIVISION ¢ 850 PASSAIC AVENUE
EAST NEWARK, NEW JERSEY

OOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER OIVISION * AMERSIL QUARTZ OIVISION ¢ BAKER CONTACT OIVISION « BAKER DENTAL OIVISION » BAKER PLATINUM
OJVISION ¢ BAKER SETTING OIVISION * CHEMICAL DIVISION ¢« HANOVIA LIQUIO GOLD OIVISION * INSTRUMENTS & SYSTEMS DIVISION * IRVINGTON-BAKER REFINING OIVI.
SION ¢ D.E. MAKEPEACE OIVISION ¢ RESEARCH & DEVELOPMENT DIVISION » H.A. WILSON DIVISION, COMPANIES ABROAD: ENGELHARD INDUSTRIES OF CANADA, LTD., TO.
RONTO ¢ ENGELHARD INOUSTRIES LTO., BAKER PLATINUM OIVISION, HANOVIA PRODUCTS DIVISION, LONOON ¢ SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S.A.

PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE - ENGELHARD PROCEDURES RECOVER-
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' gold plating for electrical and

CHEMICAL

DIVISION

" electronic components

Atomic Number 79 k= S | Recently, the use of gold elecTroelo?es hcve. beer.m extended

¥ —{ to many new functional applications especially in the field

Atomic Wagt. 197.20 “— ; of electronics where the tarnish resistance and low electrical

> — resistivity of gold are most useful. A complete line of pre-

Crystal Structure Face center cubic 4.07A cious metal plating solutions for both decorative and func-
Density 20°C = 19.3 G/CM? tional purposes are available from stock.

. - ATOMEX is a 24K gold immersion solution that permits the
MEliagiRGini 1063°C deposition of a thir?, dense, uniform layer of 21F1)K gold on
Specific Resistance 13.2 OHMS/MILL/FOOT printed circuits and metallized plastics by means of a simple

— bath. Atomex deposits.gold by lonic displacement—it is the

Thermal Conductivity | 0.71 ¢ g s UNITS (20°C) first practical gold immersion solution containing no free

Coef. Linear Expansion| 14.2 Micro Inches /°C (20°C) cyanide. The Atomex deposit is more permanent and less

expensive than electroplating of comparable thickness.

Hardness Rockwell 15T Scale = 24 Costly analytical control is unnecessary. Write for literature.

Tensile Strength P.S.1x 1000 =18 CHEMICAL DIVISION + 113 ASTOR STREET
Magnetic Susceptibility [ .15 x 107® C.G.S. Units (18°C) MRS GV

ENGELMHARD =
I N O ¥ s v ®R | E s, 1 N c. > '
EXECUTIVE OFFICES:

113 ASTOR STREET « NEWARK 2. NEW JERSEY

BAKER
CONTACT
DIVISION

precious metal

contacts for high-reliability

=

X

For high-reliability and long operating life, precious metal
contacts in pure or alloyed forms of silver, platinum, palla-
dium and gold are very definitely indicated. These contacts
provide unmatched high resistance to atmospheric corrosion,
deformation, arc erosion, binding and metal transfer. Baker
precious metal contacts are supplied as wire, rod, sheet and
in a complete line of fabricated forms. Facilities are also
available for manufacture to your specifications. Write for
Baker Contact catalog.

dﬂﬂllllllllllllll(D

BAKER CONTACT DIVISION .« 207 GRANT AVE., E. NEWARK
HARRISON P. O., N. J.

~<unuu!

GOTA * ENGELMARD INDUSTRIES S.A.R.L., PARIS ¢ ENGELHARD INDUSTRIES A/S. COPENHAGEN * GLOVER & GOOOQE PTY.,LTD., MELBOURNE * ENGELHARD INDUSTRIES, K. K.,
YOKYO « ENGELHARD INDUSTRIES, PTY,, LYD,, MELBQURNE * ENGELHARD INDUSTRIES, LTD., ZURICH * INDUSTRIE ENGELHARO S.P,A.,ROME * GUILIANO STACCIOLI-METALLLI PRE«
21050 $.P.A,, ROME * INVERSIONES EN INOUSTRIES NACIONALES, S.A., BOGOTA . ASSOCIATED COMPANIES 1 KALIE-CHEMIE-ENGELHARO KATALYSATOREN G.M.B.H., HANOVER

700% OF ASSAYED PRECIOUS METAL CONTENT -  IRVINGTON-BAKER REFINING DIVISION
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- COAXIAL
TERMINATIONS

DC to 10 KMC
, . 50 ohms _
| Conmectors: N, C, SC, BNC and TNC
E ~ Individual VSWR calibrations sup-
3

SIS

~ plied af seven frequencies: DC, .4,

© 1,2,4,7.5 and 10 KMC.

I Made with Weinschel Film Resls- 4
'f‘tors for maximum siubmry

535-MB 535.FB

> w4
" god Type TNC ;

Connector

g Type C
=y

= Connector

sas-msg {535.FSC

Weinschel Fixed Coaxial

®
Attenuators cover the fre-
WE 3 CO quency range of DC to
12.4 KMC. Write for com-
plete catalog.

Weinschel Engiueering

KENSINGTON, MARYLAND
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WASHINGTON OUTLOOK

MILITARY ELECTRONICS research and procurement for the years ahead is
sure to be affected by the interservice squabble now bubbling up in the
Pentagon. The argument is over the nation’s deterrent strategy. At
stake are decisions on the numbers and types of manned aircraft, missiles
and other strategic weapons systems to be added to U. S. retaliatory
strength over the next decade.

Air Force strategists on the one side, and the Army and Navy on the
other, are arguing about what size nuclear striking forces this country
should maintain to deter Soviet aggression. Air Force is putting forth a
theory of an evergrowing counter-force; Army and Navy want to stop
piling up an over-kill potential and start planning against brushfire wars.

Air Force theorists believe the Soviets could never knock out U. S.
retaliatory forces in one big blow. They’'re concerned, therefore, with our
second-strike capabilities. Their theory holds that an all-out nuclear war
does not necessarily involve city-busting or genocide. Says one USAF
strategist: “Our analysis is that if the Soviets were to attack the U. S.,
the last thing they would want to attack is our people. Genocide has no
military value. Populated cities are hostages and you don’t want to kill
hostages.”

The Air Force envisages that offensive strikes in any possible nuclear
war would be aimed at sources of military power—missile sites, bomber
bases, and the like; cities would suffer only collateral damage. Air Force’s
argument is that as the enemy’s offensive capacity increases, our own
forces must grow to be able to strike at and destroy his more numerous
bases of operation.

Implicit in the Air Force theory is a projection of ever-rising military
expenditure.

Army and Navy theorists disagree with the argument that strategic
forces must continue to grow. They say an all-out nuclear war is unlikely
because of its suicidal consequences, that limited local conflicts are a
greater threat. Instead of building up an enormous over-kill capacity in
heavy bombers and big missiles, the elder services say the U. S. should be
putting more money into conventional forces to fight these brushfires as
they break out.

Their theory is that we need only enough nuclear striking power, in
invulnerable or highly mobile forces, to deter Soviet attack. “Enough”
in this view is the relatively stable arsenal of weapons needed to wipe
out 150 or so major Soviet strategic centers.

The controversy over strategy takes on new significance as the Presi-
dential election nears. The issue will be one of the key military ques-
tions dumped on the new administration. But it’s not a question that
will be resolved easily, quickly or even permanently. Policy of the Eisen-
hower administration, for example, has in theory reflected the Air Force
opinion; in practice, limitations on defense spending have brought U. S.
deterrent strategy more in line with Army-Navy views.

AIR FORCE plans to award a contract for development of a new fighter-
bomber within the next six months. At least $25 million is earmarked in
the current budget for initial development.

The plane has been tagged the F-X (also the F-111) and is envisagec
as “the most flexible tactical aircraft ever designed.” Some Air Force
planners also foresee use of the plane as an advanced fighter-interceptor
and as a carrier-based craft for the Navy. The F-X is to have short.
takeoff-and-landing capability, will be able to operate at both low and
extremely high speeds.

electronics
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These are the conditions faced in placing closed-circuit TV cameres within 10 feet of the
cluster of eight rocket engines used to power tre SATURN space vehicle. The severe
heat and vibration generated during a static firing called for a Vidicon having the

highest sensitivity characteristics while being of the most ruggad construction.

— Ruggedized Vidicon was found capable of meeting these
extreme requirements . . . successfully. The engineers and technicians were able to
monitor and film the exhaust characteristics ir recent static firings of the National
Aeronautics and Space Administration’s SATUEN vehicle because of the dependable
performance of four 7226A VIDICONS manufac:ared by Gene al Electrodynamics. The
7226A GEC Vidicon meets military ehvironmenta conditiors for shock and vibra-

tions MIL-E-5272A; illumination, 1,000 ft-c; temparature, 71C.

[f you have a project requiring difficult applications for Vidicons, Scan Conversion,

Image Conversion, or Display Tubes, contact Ceneral Electrodynamics Corporation . ..

where tube research be gins. A

L2545 GENERAL ELECTRODYNAMICS CORPORATION

4430 “"OREST LANE *“ GARLAND, TEX AS - BROADWAY 6 -1161
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Here’s why the NEW AO

TRACE-MASTER is the
world’s finest 8-channel
direct writing recorder!

American Optical Company, famous for precision instrumentation for
138 years, introduces an electronic direct-writing recorder of unique
design, in which ultra-precise electromechanics has been combined

with advanced electronics to achieve truly superior performance.

Finest Writing Method Ever

Unique direct-carbon-transfer writing
method. Trace is uniformly black and up
to four times thinner than that made by
any other recorder. Minute variations in
phenomena measured are more faithful,
meaningful. Carbon trace cannot fade...
may be easily reproduced.

Finest Frequency-Amplitude Performance

TRACE-MASTER'S multiple-feedback
wide-range Driver circuitry, combined
with the advanced pen-motor design, pro-
duces wider frequency response @t larger
amplitudes than any otﬁer recorder.
TRACE-MASTER response is flat—with-
in 1%—from dc to 110 cps at 40 mm!

Band Amplitude Product (i.e. Bandwidth
times Amplitude) is 5600...140 cps (3 db
point) x 40mm!"

Finest Chart-Drive Facilities

TRACE-MASTER provides widest chart-
speed range...0.1 to 500 mm/sec...of
any direct-writing recorder! Convenient

16

Entirve channel easily accessible and completely
interchangeable as single unis.

WRITE, WIRE, TELEPHONE TODAY
FOR COMPLETE INFORMATION!

Complete Engineering Bulletins available.
Field Sales Engineers at your service everywhere,

CIRCLE 16 ON READER SERVICE CARD

push-button selection. Take-up reel auto-
matically stores full 1000 ft. record. Writ-
ing table tilts for easy chart annotations.
Guide rails permit quick, easy paper-roll
changes. Low cost chart paper makes prac-
tical protracted recording at high speeds.

Finest Resolution, Linearity, Stability

Thin carbon trace (thinner by 4 to 1 over
most recorders) and high Band Amplitude
Product (higher by 6 to 1 over other re-
corders) provide up to 24 times the re-
solving power or ability to detect short,
sharp variations in the record. The su-
perior linearity (+ 1%) and stability in
rectilinear presentation permit full use of
this unexcelled resolution.

See it... Try it...
at the Shows

WESCON! ISA!
NEC! NEREM!

Finest Systems Oriented Compatability

Fully transistorized circuitry...application
of combined dc level and signal multiple
feedback...complete interchangeability of
modular signal-conditioning elements...
are some of the features that make the
AO TRACE-MASTER the world's finest
8-channel direct writing recorder.

Widest range chart speed . . . push-button
selection through 0.1 mm/sec to 500 mm/sec.

Platen tilts to convenient writing angle.

American @ Optical

COMPANY

INSTRUMENT DIVISION, BUFFALO 15, NEW YORK

ot e e e e e e e e —)
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ADVANCED DESIGN POWER TRANSISTORS FROM CLEVITE

Three new lines of germanium power transistors by
Clevite feature new advances in controlled gain spread,
fully specified collector-to-emitter voltage characteristics
and low current leakage — even at maximum voltages
and high temperatures.

The new 8 ampere switching series can be used to
replace the older, more costly ring-emitter types in 3 to 8
ampere service.

The new 25 ampere switching type offers excep-
tionally low saturation voltage and is available with
either pin terminals or solder lugs.

The new Spacesaver design not only affords im-
portant savings in space and weight, but its significantly
improved frequency response means higher audio fidelity,
faster switching and better performance in regulated

power supply applications. Its low base resistance gives
lower input impedance for equal power gain and lower
saturation resistance, resulting in lower “‘switched-on”’
voltage drop. Lower cut off current results in better tem-
perature stability in direct coupled circuits and a higher
“switched-off”” impedance.

CLEVITE NOW OFFERS THESE COMPLETE LINES

Switching Types Amplifier Types

5 ampere 2 watt
8 ampere
15 ampere 4 watt
25 ampere 2 watt Spacesaver

3 ampere Spacesaver

All Clevite germanium power transistors are designed
for low thermal resistance, low base input voltage, low
saturation voltage and superior current gain.

For latest data and prices or application assistance, write for Bulletin 60 . . .

A DIVISION OF

CLEVITE
CORPORATION

254 Crescent Street  Waltham 54, Mass.

Reliability in volume . . .

V
CLEVITE TRANSlSTu—

Tel: TWinbrook 4-9330




OZALID NEWSLETTER
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Newest black-line intermediate paper copies fine details
... gives fast, easy-to-read prints

This paper’s so new—and so hot—
we're still getting plaudits from com-
panies that field-tested it for us. (Top
names in Engineering, Chemicals,
Electronics, Petroleum, Metals, Re-
tailing, Publishing.)

They found that Ozalid’s new
black-line 102 ITF picks up fine de-
tails, even from faint pencil-line
drawings. And its opaque black line
gives far more covering power than
any comparable intermediate paper,
sepia or black —with no lelup in speed.

Why black line? A rich image
that's a cinch to read, a snap to mass-
copy. But that's not all.

The paper has a vellum base—
1009, rag, for durability and strength.
It knows how to handle penciled,
penned or typed additions. Also im-
age corrections.

In addition, the base is transpar-
entized —gives fast reprints even with
age or constant use. And there’s no

transference, no damage when you file
it with other papers, including Van
Dykes and photographic material.

What machines accommodate
102 ITF? Any Ozalid machine with
a Teflon screen or stainless steel mesh
belt developer section. Or any other
machine similarly equipped.

Here are some of the ways you'll
benefit from 102 ITF:

You'll prevent damage to valuable
original drawings by making fast
mass-copies. Make changes without
touching your original drawing. Dis-
tribute 102 ITF intermediates to
branch plants, so they can make
prints as needed. Save time in mass
printing by using several duplicate
originals. Superimpose one drawing
on another, and print the composite
on 102 ITF.

Chancesareyou'vealready thought
of a dozen more uses for 102 ITF . ..
or will, as soon as you start working

with it. We’ll appreciate it mightily
if you'll shoot ’em along to us!

Top-quality, low-cost
plastic-coated copy papers

Also from Ozalid—two superior copy
papers. Black image paper, standard
speed, for office use. And blue image
paper, rapid speed, for engineering
drawings.

Both are smooth-surfaced, semi=
glossy. Both make crisp prints and
copies. The black image paper
(105 SZ) reproduces halftones from
a film positive with photographic
clarity. The blueimage paper (208 SZ)
is tough enough for shop and field
use, and wipes clean withadamp cloth.

Both papers belong in your setup.

For more information, or a demon~
stration, get in touch with your near=
est Ozalid man. His job is to help you
do your job even better.

OZALl D Johnson City, N. Y. A Division of General Aniline & Film Corp. In Canada: Hughes-Owens Co., Ltd., Montreal

<—CIRCLE 18 ON READER SERVICE CARD CIRCLE 19 ON READER SERVICE CARD 19



New dimensions in design flexibility

PRECISION DRAWN

CLOSURES

Leading electronic/electrical manufacturers specify HUDSON clo-
) sures for total reliability in commercial equipment and vital military
Suais programs. HUDSON precision-drawing is an industry standard...
standardized tooling reduces cost and production time... HUDSON
: “know-how” turns out specials cuickly for unusual applications. Call
$ Hudson for complete, reliable service — every time!

' ?

\

)

A complete

Range of Standard
Cases and Covers from
Transistor Caps to
Transformer Housings

2 o=

€ RELAY CLOSURES

& TRANSFORMER HOUSINGS
INSTRUMENT CASES
TRANSISTOR AND DIODE CLOSURES
NICKEL-SILVER CRYSTAL CASES

COVERS WITH INSTALLED TERMINAL Ask for the
= J HUDSON

CATALOG
E — contains
& MU METAL ¥ BRASS complete data
% NICKEL-SILVER % COPPER on HUDSON

# ALUMINUM ¥ STEEL AND STAINLESS STEEL Standard
Closures

— all finishes available including MIL
types. Please
make request
on company

letterhead.

Hudson Standardized Closure Designs include — ‘ ’

Commercial and Military Closures in —

’

Hudson Tool & Die Company * Inc
18-38 Malvern Street, Newark 5, New Jersey

Telephone: MArket 4-1802
Teletype: NK 1066



FINANCIAL ROUNDUP

Perkin-Elmer Sales Up 26 Percent

THE PERKIN-ELMER CORP., Norwalk,
Conn., reports a rise in net income
as a percentage of sales for the fifth
consecutive year. In fiscal 1960,
ended July 31, this percentage was
5.5, compared with 5.1 the year be-
fore. Sales of $22.4 million were
26 percent ahead of the previous
year’'s $17.5 million. Earnings of
$1,208,085, equivalent to $1.05 a
share, marked a 34-percent increase
over earnings of $900,799, equal to
$.80 per share, the year before.
Backlog is reported at $11.5 mil-
lion.

International Rectifier Corp., El
Segundo, Calif., announces a sales
rise of 21 percent and an increase
in earnings after taxes of 37 per-
cent for the fiscal year ended June
30 this year, compared with the
same period last yvear. For this
fiscal year, sales were $13.124,586,
compared with $10,870,038 last
vear. Earnings after taxes were
$1,206,007 or 52 cents a share, as
against $877,371 or 36.4 cents in
the preceding year.

Consolidated net income for The
Bendix Corp. for the nine months
ended June 30 this year was $17,-
359,408, equivalent to $3.23 a com-
mon share. These earnings com-
pare with the higher figure of $17,-
745,589, or $3.48 a share, in the
same fiscal period of 1959. Net in-
come for the first nine months of
this year is after provision for
federal income taxes of $18,467,601.
The comparable figure for the first
nine months of last year was $20,-
705,693. Consolidated net sales,
royalties and other operating in-
come for the first nine months
amounted to $606,009,118, com-
pared with $504,553,408 reported
for the first nine months of last
year.

Federal Pacific Electric Co., New-
ark, N. J., reports net sales of
$100,194,175 for the fiscal year
ended June 30, 1960. Net earnings
after deducting for minority inter-
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ests amounted to $2,767,815. After
deducting for dividend payments of
$267,604 on all outstanding pre-
ferred stock, the earnings per share
were $1.72 on 1,454,558 shares of
common stock outstanding. These
figures incorporate the sales and
earnings of Cornell-Dubilier for
the 12 months ending June 30,
1960, including the net loss of
$395,543 for the last quarter of
C-D’s fiscal year which ended
Sept. 30, 1960.

Craig Systems, Inc., and its
wholly-owned  subsidiary, Le-
Febure Corp., Cedar Rapids, Ia.,
report sales of $14,253,755 and net
earnings of $591,298, equal to 77
cents per share on 772,862 shares,
for the fiscal year ended July 31,
1960. Sales of the Lawrence,
Mass., firm and its subsidiary
were $12,081,619 in the previous
year, with net earnings of $380,-
887, equal to 50 cents a share on
762,862 shares which were then out-
standing.

25 MOST ACTIVE STOCKS

WEEK ENDING OCTOBER 7, 1960
SHARES
(IN 100's) HIGH

LOW CLOSE
Gen Tel & Elec 876 7% %% 2
Ampex 774 v, 2% 2%
RCA 686 5512 5214 S4%
Gen Elec 664 /% 0N 74%
Westinghouse 572 51%  48%  50%

Elec & Mus Ind 524 6% 612 6%

Univ Controls 497 17V 157 16
Sperry Rand 494 20% 19%2 20
Avco 459 14% 14Y 14
tnt’l Tel & Tel 427 3% 36Ye 37%
Gen Dynamics 387 8% 37 38Ye
Zenith n 114% 107 107%

Sterling Precis 326 3 2 3

Gen Inst 321 6% B MU
Beckman Inst 317 91t 87 8812
Raytheon 31 3% 35 35%
Philco 293 213 20 20

Litton tnd 289 % 72Y2 75%
Varian Assoc 264 48Ys  44Y2 45V
Collins Radio 264 513 47% 497
Motorola 261 73% 6614 66%
Telectro Ind 254 164 4%, 15%2
Nat’l Cash Register 225 5% 53% 53%
Texas Inst 216 1847 175%  180%
Tung Sol Elec 213 357 30% 33%

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Lis:inﬁs are prepared exclusively for
ELECTRONICS by Ira Haupt & Co., investment
bankers.

MINIATURE

Blue

MINIATURE AXIAL

W\

LEAD R!{ISTOIS

IMPROVED
CONSTRUCTION

\,

ALL UNITS
ACTUAL SIZE

ITREOUS-ENAMEL
POWER RESISTORS

Sprague reliability is built-in
these dependable Blue Jack-
et miniature axial lead re-
sistors, New all-welded end-
cup construction gives im-
proved reliability under se-
vere environmental condi-
tions.
} Blue Jackets are ideal for
use in miniature electronic
| equipment with either con-
ventional wiring or printed
wiring boards.
Get complete data on these
‘ dependable minified resist-
‘ ors, write for Engineering
Bulletin 7410A.

SPRAGUE ELECTRIC COMPANY

L 35 Morshall Street, North Adoms, Mass.

l ATV T e ——
\

SPRAGUE

THE MARK OF RELIABILITY
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New Subminiature
Door Interlock
Switch...

Reliable safeguard even in

Now you can specify reliable protection for elec-
tronic equipment with minimum size and weight
requirements. This new subminiature door inter-
lock switch can be installed on high voltage cabi-
nets to automatically cuc off the power circuit when
the door is opened for repairs or testing. It operates
reliably in locations subject to the effects of fun-
gus, salt, fog, dirt, dust and high temperatures up
to 250°F Stainless steel is used in all metal parts
to resist corrosion, give longer life, greater reliabil-

56 APPROX —=|  t=a————[ 532,030 ——{

—I f=.35¢.020
P ——
[ 9

CIRCLE 22 ON READER SERVICE CARD

1182 REF

contaminated atmosphere

ity. The basic switch conforms with military speci-
fication MIL-S-6743.

A “safety” position adds protection during main-
tenance. By manually pulling the plunger out to
the maintained-contact position, you safely close
the circuit for checking. When the door closes, the
plunger returns automatically to normal oper-
ating position. This eliminates dangers in “tying
down” or wiring around a conventional switch
which may be forgotten after service is completed.

Series ‘“17AC"” Door Interlock Switch.
Weight of this new switch is only .32 oz.
Maximum dimension is only 1.5”. Write for
full information—ask for Catalog 63.

electronics
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MICRO SWITCH Precision Switches

HONEVWELL

In Door Interlock Switches ...

Only MICRO SWITCH Reliability means absolute safety!

1AC Single-pole double-throw circuit. Basic 2AC Single-pole double-throw circuit. Basic
switch is UL listed f~r 15 amps. 125, 250 or 460 switch is UL listed for 10 amps. 125 or 250 vac;
vac; 5 amp. 125 vdc; V4 amp. 250 vdc. Operating 15 amp. 125 vdc; V4 amp. 250 vdc. Operating
Force—3 14 Ib. max. Total Travel—.312 in. (approx.) Force—4 1b. max. Total Travel—Y4 in. (approx.)
each direction. push. 3/16 in. (approx.) pull.

fe " 1s70- ’I

4AC A two switch double-pole double-throw as-

3AC Single-pole double-throw circuit. Basic sembly for controlling two circuits simultaneously.
switch is UL listed for 10 amps. 125 or 250 vac; Basic switches are UL listed for 10 amps. 125 or
V5 amp. 125 vdc; V4 amp. 250 vdc. Operating 250 vac; V5 amp. 125 vdc; ¥4 amp. 250 vdc. Op-
Force—4 Ib. max. Total Travel—14 in. (approx.) erating Force—3 Ib. max. Total Travel—14 in. (ap-
push. 3/16 in. (approx.) pull. prox.) push. 3/16 in. (approx.) pull.

Consult the Yellow Pages for the name of the nearby
MICRO SWITCH branch office. Engineering assistance is
available without obligation.

MICRO SWITCH . . . FREEPORT, ILLINOIS
A division of Honeywell
In Canada: Honeywell Controls Limited, Toronto 17, Ontario

S E Honeywell

EPeceina The FuTune MICRO SWITCH Precision Switches

WV oRD MRk
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RCA POWER TRANSISTORS
are as close as your telephone

CALL YOUR
RCA SEMICONDUCTOR
DISTRIBUTOR

Just pick up the ’phone and tell him how
many and what type you need for your
special project or pre-production re-
quirements. He will deliver from local
stock—and he also offers these extra ad-
vantages:

w» Prompt delivery of the latest RCA
types for your evaluation

v Orders filled from factory-fresh stock

v Up-to-date, practical product infor-
mation

» Valuable RCA technical assistance
when you need it

¥ “One-stop” service on your orders

y» Specialists who understand your
problems and electronic needs

Remember when you want fast delivery,
reliable service, always check first with
your local RCA Semiconductor Distrib-
utor. For the name and address of your
nearest RCA Semiconductor Distributor,
write RCA, Distributor Products Sales,
Harrison, N. J.

For detoils on RCA Power Tronsistors,
see bock cover!

(S9&\ RADIO CORPORATION
°  OF AMERICA

Semiconductor Products-Distributor Sales
Horrison, N. J.
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MARKETING

NASA EXPENDITURES

TRACKING &
DATA ACQUISITION

CONSTRUCTION &
EQUIPMENT,
PROPULSION DEVELOPMENT,
SALARIES 8 EXPENSES

BILLIONS OF DOLLARS

RESEARCH PROGRAMS '
I I ! {
1960 1962 1964 1966 1968 1970

FISCAL YEARS

STRUCTURE

gggu- ELECTRONIC
N
SUPPORT- X CONE

5% 4%

PROPULSION
16%
| ASSEMBLY
AND TEST
38%
\ ELECTRONIC
GROUND
SUPPORT
16 %
AIRBORNE
GUIDANCE

AND CONTROL
18%

Total Missile Expenditures Fiscal 1960, $3.5 billion
Source: Comptroiler’s Div., Deportment of Defense

Space Complements Missile Growth

SPACE PROGRAM is based in great
measure on military missile capabil-
ity, and missile production is al-
ready the fastest-growing segment
of military spending, opines Mur-
ray Weidenbaum, Boeing Airplane
corporate economist.

His rough estimates of total mis-
sile and astronautics spending for
the three services total approxi-
mately $4 billion for fiscal 1960.
Fiscal 1970 spending will rise to
about $8 billion, he indicates, ac-
counting for 58 percent of Air
Force procurement expenditures, 53
percent of Army expenditures and
20 percent of Navy expenditures.

Military economists estimate 333
to 40 percent of missile procurement
now goes to the electronics in-
dustry. Many say this portion will
soon increase to about 50 percent.

Spending by National Aeronau-
tics & Space Administration is ex-
pected to rise from less than $500
million in fiscal 1960 to $2.2 bil-
lion by 1967, Weidenbaum told a
recent American Management con-
ference on space technology. Cumu-
lative expenditures through 1970
should total about $17% billion, he
said.

Electronics’ share, about 20 per-
cent in fiscal 1960, will rise to
nearly 50 percent in 1970, David R.
Hull, past president of Electronic,
Industries Association, reported
some months ago. This expected

trend in NASA expenditures is
shown above.

Chart on military research, devel-
opment, and evaluation test ex-
penditures is a lead indicator of
military procurement trends, Weid-
enbaum believes. Intimations in
the mid-1950s of the coming cross-
over between missiles and aircraft
procurement expenditures came into
full flower in 1960 when missile
RDT&E was three to four times
aircraft RDT&E. Missile procure-
ment expenditures will, according
to all indications, top aircraft pro-
curement in 1963.

Weidenbaum  estimates  that
about one quarter of all military re-
search and development, test and
evaluation is devoted to research
and the rest to the testing and de-
veloping of weapon systems. A little
more than $100 million a year is
spent on basic research, he believes.

First step in constructing
Weidenbaum’s military and space
estimates is a careful analysis of
overall economic activity. Four
basic factors used in the report to
AMA are population growth, con-
sumer demand, total R&D expendi-
tures and nondefense government
expenditures.

From analysis of these four fac-
tors he arrived at an estimated
gross national product of about
$700 billion for 1970. But since de-
fense spending has been a declining

electronics



ALLOCATION OF MILITARY RDT 8 E

! T

! CONVENTIONAL

WEAPONS

PERCENT

MISSILES

1955 1956 1957 1958

FISCAL YEARS

1959 1960

percentage of the GNP ever since
the end of the Korean War, and
since the most reasonable expecta-
tion is for this trend to continue,
he says, military spending will rise
from $41 billion today to about $49
billion in 1970,

Weidenbaum considers this level
of military spending is consistent
with existing tax rates, large in-
creases in nondefense programs, a
balanced budget and a moderate
surplus available for tax reduction
or debt retirement.
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In Trio Labs’ new Standard Laboratory
AC VTVM...the signal circuits are
isolated from case and power
circuits, to provide

o floating measurements previously impractical
e accurate voltage measurements to 5 cps
o shock safety: case isolated from circuit under test

The new Model 109-2 has 12 voltage ranges calibrated to RMS
value of a sine wave: 0.001 to 300 VAC full scale, with frequency
range of 5-200,000 cps. Accuracy is 2% full scale. Can
measure accurately to 20 microvolts. input impedance 10
megohms. Low distortion amplifier output voitage can be exter-
nally shorted without internal damage. Power: 105-125 VAC,
50-420 cps, 25 watts. Price: $220.00

For free 36-page Engineering Guide, write to Dept. E-8.

. . . Precision electronic instruments for measurement and control.

TRIO LABORATORIES, INC.
Plainview, Long Island, New York
OVerbrook 1-0400 « TWX HKVL 1166

- 1960, Trio Laboratories, Inc.
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General Electric 2N396A and 2N526
transistors feature guaranteed

maximum high temperature |
and minimum low temperature h,

A WELL-CHARACTERIZED SWITCH AND AMPLIFIER FOR MILITARY USE
WITH EXTREME STABILITY PROVED BY 10,000-HOUR LIFE TESTS

These two do the tough jobs—a fact demonstrated
by their use in dozens of different missiles.
Reliability and uniformity of parameters are
enhanced by a 100°C bake on 1009, of all
manufactured product. All units also undergo
a hydraulic pressure test to insure against
leaks. Gettering guards against entrapped
moisture and provides unusual stability of
parameters.

USN 2N396A

Method B life-test of MIL-S-19500 assures
exceptional reliability for General Electric’s
USN 2N396A. Life-test reliability is the highest
for any transistor now covered by military
specifications. The G-E USN 2N396A is guar-
anteed to have extremely low failure rates,

2N396 EXTENDED LIFE TEST STABILITY

Pd=200 mw a 25°C
Sample=110 UNITS

95th Percentile L

95th Percentite
—

Medion i

Sth Percentile

Medion

815 UNITS 5 th Percentile

)

5000
LIFE TEST HOURS

1,000

95 th Percentile

Median
5th Percentile
L

® = 5 UNITS.

95th Percentile . &

8.

Median

5th Percentile

0+
o

5,000
LIFE TEST HOURS

1,000

being required to meet acceptance criteria
roughly equivalent to 0.65 AQL. Compare this
with the AQL’s of 4.0 and 6.5 generally used
for life assurance in MIL specs.

USN 2N526

The Navy specification for General Electric’s
2N526 reflects the outstanding characteristics
of this transistor type. Among the features
which contribute to its superiority are high
dissipation (225 mw), 100°C maximum storage
temperature and hr from 53 to 90.

See your General Electric Semiconductor Dis-
trict Sales Manager for complete specifications.
General Electric Company, Semiconductor
Products Dept., Electronics Park, Syracuse,
New York.

2N526 EXTENDED LIFE TEST STABILITY

Py =200 mw a 25°C
' Sample = 71 UNITS

95th Percentile

951th Percentile
-

)

Median Median

5th Percentile Sth Percentile

-+
®:5UNITS
0+ —
0 1,000

5000
LIFE TEST HOURS

951th Percentile 95th Percentile

Medion

Median P

5th Percentite S5th Percentile

hpe(20 MA)

®:5UNITS

5,000
LIFE TEST HOURS

04 .
0 1,000
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Scape at left shows high-temperature lco trace with
transistor immersed in mineral oil at 4+70°C.
Scop= at right shows low-temperature h: wita
t-znsistor packed in dr¥ ice at approximately
—55°C. Scales: Ico — vertical scale 10 micro-
amps./cm., voltage sczle 2 volts/em.; hee —
Lase drive 50 microamps./step, vertical sczle 1
m1lamp./cm., horizontzl scale 2 volts, cra.

MAXIMUM RATINGS (25°C) ELECTRICAL CHARACTERISTICS

25°€ hee hre
Veso Veer Veso Py 25°C Max. lco 70°C Max. fco min. max. min.

N526 —45%** —30 15 225 mw —10pa @ —30V -220u0 @ —30V 53 90 27 (—25°Q)
2N396A -30 —20* —20 200 mw* " — bua @ —20V —120p0 @ —20V 30 20 (—55°C)

*

CeO
**Mi| Version 150 mw ***Mil Version —30V

For fast delivery at factory low prices, call your authorized General Electric Distributer.

GENERAL @ ELECTRIC
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DISTRIBUTION NETWORK OFFERS MAXIMUM SERVICE
TO BENDIX CONNECTOR CUSTOMERS

Important Supplement to Factory Facilities:

This distribution network was built to serve you
promptly from strategically located stocks—-and
18, in effect, an extension of the same quality custo-
mer service we maintain at our Sidney plant. Rigid
factory assembly and quality control standards
are observed at all our field locations. Check the
appropriate map section for the source nearest you,

WESTERN STATES

DISTRIBUTION CENTERS:
LOS ANGELES 16, CALIFORNIA
Avnet Corporation, 5877 Rodeo Rd.
SUNNYVALE, CALIFORNIA
Avnet Electronic Corporation of Northern California
1262 No. Lawrence Rd. (P. O. Box 568)

SALES OFFICE & FACTORY BRANCH:;
LOS ANGELES, CALIFORNIA
117 E. Providencia Ave.
Burbank, Calif,

SALES OFFICE:
SEATTLE, WASHINGTON
8425 First Ave, S.

NORTHEAST & GREAT LAKES STATES
DISTRIBUTION CENTERS:
WESTBURY, LONG ISLAND, N. Y.
Avnet Electronic Corporation
70 State St.
MELROSE PARK, ILL,
Avnet Electronic Corporation of lllinois
2728 No. Mannheim Rd.
SALES OFFICES:
NEW YORK CHICAGO, ILL.
545 Cedar Lone 4104 N, Harlem Ave,
Teaneck, N. J.

CIRCLE 28 ON READER SERVICE CARD

SOUTHEASTERN STATES

DISTRIBUTION CENTER: SALES OFFICE:

MIAMI, FLORIDA ORLANDO, FLORIDA
Airwork Corporation 1922 Taylor Ave.
1740 N. W, 69th Ave. Winter Park, Fla.

SOUTHWESTERN STATES

DISTRIBUTION CENTER: SALES OFFICE:
DALLAS 7, TEXAS DALLAS 35, TEXAS
Contact Electronics, Inc. 2608 Inwood Rd.

2403 Farrington St.
MIDDLE ATLANTIC STATES

DISTRIBUTION CENTER: SALES OFFICE:
PHILADELPHIA 3, PA, WASHINGTON 6, D. C,
Harold H. Powell Company 1701 K $t,, N, W,

2102 Market St.

. EXPORT AND CANADA
EXPORT:

BENDIX INTERNATIONAL DIVISION,
BENDIX AVIATION CORPORATION

205 E. 42nd St.
New York 17, N. Y,

CANADA:
Aviation Electric Ltd.,
200 Laurentien Bivd,
Montreal 9, Quebeg

Scintilla Division

Sidney, N, Y.

THE ”Jﬂ./

CORPORATION

electronics



New Cubic V-4

5 Digital Meters

Priced for Industry!
Proven for Defense!

SPECIFICATIONS®

Absolute accuracy: 0.02% =1 digit
(rms sum of system tolerances)

Input: Floating or grounded, from front
panel connections.

Input impedance: 10 megohms at
balance

Input filter: 60 cps rejection

Ranges: Manually selected, 10%
expanded range
Low  =:0.000 to 10.999 vdc
Mid  #00.00 to 109.99 vdc
High  *000.0 to +1099.9 vdc

Sensitivity: 1 millivolt

Sensitivity control: continuous from
1 digit to 10,000 digits, with
standby lockout.

Power Input: 105-125 vac, 50-60 cps,
20 watts

Dimensions: 19” wide x 514" high %
15Y%,” deep, rack or bench
mounting, with dust-proof
switch and bridge section,

October 21, 1960

Now, at last, the top quality and
dependability of Cubic digital volt-
meters are available in a meter priced
for the industrial market. It is the
new four-digit V-45 Digital Volt-
meter, fully transistorized, accurate,
economically priced.

The practical manager recognizes
the costliness of operator errors
through misreading and misinterpre-
tation. These errors occur daily on
the production line, in quality con-
trol, testing and receiving inspection.
Alert managers are continuously
seeking instrumentation which will
eliminate the human element in
measurement procedures.

The new Cubic Model V-45 Volt-
meter is the answer. It offers the
precision expected from custom-built

equpment and covers the full d-c
range from 1 millivolt to 1099.9 volts.
It is rugged enough for operation in
any industrial environment. Like all
Cubic digital voltmeters, the V-45
features the proven reliability and
accuracy of transistor-driven stepping
switches.

Write for more information to
Dept. E-3. Industrial Division,
Cubic Corporation, San Diego 11,
California.

V-45... the economy meter in
a quality line, price $940.00

N s
N7
v

cubic

CORPORATION

CIRCLE 29 ON READER SERVICE CARD 29



To keep electronic “brains”




operating with peak reliability

ProsiNG outer space or plumbing the depths of the sea
... computing figures or operating TV, Beck Patented Insulated
Electronic Circuitry performs with maximum reliability under
the most extreme conditions. To make sure that their printed
circuits are of the finest quality obtainable, Beck’s Incorporated,
St. Paul, Minnesota, uses Revere Rolled Copper exclusively.
Here's why you, too, should insist that Revere Rolled Copper
be used when ordering blanks from your laminator.

1. It has a minimum tensile strength of 55,000 pounds per
square inch. This higher tensile strength results in a higher fa-
tigue strength, a factor which has become quite important in
critical missile circuitry where roll copper is practically a must.

2. It is more dense and has a harder surface, which is extremely
important in switch or other wear applications of circuitry.

3. It is held to closer gauge tolerances. This consistently
uniform thickness results in better production rates in the
etching process.

4. It is free from oxidation as it comes from the mill and does
not contain lead inclusions. It has longer shelf life without
the need for major cleaning operation prior to soldering.

5. In 1 oz., it is comparatively freer from pits, pinholes and
other imperfections, while in 2 oz. and heavier, it is free of
pinholes. (Beck's uses copper in weights ranging from 3 oz
to 25 oz. for their circuitry.)

6. Its smooth, hard surface without peaks or valleys permits
the resist to clean off easily and eliminates this problem in
the soldering operation.

7. Its clean surface permits fluxes to wet readily and the
automatic soldering operation provides a uniform solder
coat free of skips or bald spots.

8. Extremely fine-line etching can be accomplished due to
more uniform etching qualities.

9. Its close tolerance (10% of gauge) enables the laminator to
maintain better gauge control on the finished laminated
board as required by the user.

10. It makes it possible for the laminator to realize substantial
savings on his copper requirements.

REVERE COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801

Executive Offices: 230 Park Avenue, New York 17, N. Y.

Sales Offices in Principal Cities. Mills: Rome, N. Y.; Baltimore, Md.; Chicayo and
Clinton, 1ll.; Detroit, Mich.; Los Angeles, Riverside and Santa Ana, Calif.; New

It is available in unlimited quantities in standard coils of
350 Ibs. in widths up to 38" and in .0014, .0028 and .0042
gauges, weighing approximately 1 oz. and 2 oz. and 3 oz. per
square foot, or heavier if required. Revere Rolled Copper
exceeds requirements of standard specifications and meets
Electrolytic Tough Pitch Copper ASTM B5 specifications for
purity with 99.9% minimum.

Consult your laminator regarding the use of Revere Rolled
Copper for your printed circuits, or contact the Revere Repre-
sentative nearest you through the yellow pages of your local
telephone directory.

Revere does no laminating of printed circuit boards, making only the
rolled copper. Revere Rolled Copper can also be furnished for corl
winding applications.

EXAMPLES OF PATENTED BECK INSULATED CIRCUITRY

Circuit board with edge contacts for
slip on connector. Epoxy-fiberglass base
with .006 terminals and contacts .003
circuit path. Imbedded type.

o Combination of imbedded and flush
circuit. Switch plate. Switch segments
and terminals are flush, circuit paths are
imbedded.

O Standard code drum, used for aerial
research, usually made of brass. Con-
tact area is flysh, insulated on area

O I showing code.

w

* REVERE
7, *
I

Bedford and Plymouth, Mass.; Brooklyn, N. Y.; Newport, Ark.; Ft. Calloun, Neb.

Distributors Everywhere.
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IN COMPUTERS AND CONTROLS

EUROPE
Is Catching Up

Germany’s Interkama exhibition, plus reports

from returning observers, point up rapid
European progress in cybernetic techniques

SIGNIFICANCE OF INTERKAMA (In-
ternational Congress & Exhibition
for Instrumentation & Automation)
to world market balance in elec-
tronics is pointed up by reports
reaching ELECTRONICS this month
of new computer developments
throughout Europe.

The 1960 Interkama is being held
this week and next in Duesseldorf,
Germany, is the second exhibition
of its kind; the first was held in
1957. More than 300 exhibitors are
showing their wares. A hundred
or more came from outside Ger-
many, including several from the
U.S.

The congress stresses automatic
industrial systems, is also con-
cerned with computers, data-analy-
sis techniques and related areas of
the technology. It is more than a
trade fair; a hearty schedule of lec-
tures and seminars covers the prob-
lems and recent progress in instru-
mentation and automation. Digital
controls and telemetering are re-
ceiving considerable attention. One
series of discussions looks at man
as a model of a biological control
system. Among talks on hardware
are pneumatic and hydraulic logic,
nucleonic instruments, and mag-
netic and transistor circuits.

Electronic instruments and com-
puting equipment have become in-
creasingly important factors in
trade between Western Europe and
the U.S. Last year, for example,
the U.S. was Germany’s best cus-
tomer for electronic instruments,
with total shipments of more than

32

$3.6 million. The U.S. was also
Germany’s largest supplier of such
equipment; total shipments the
other way were valued at $4.5 mil-
lion.

But the favorable trade balances
in the fields of computers and in-
struments may not last too much
longer. All over free Europe, a long
period of germination in the twin
technologies of computers and con-
trols is coming to an end with an
explosion of new systems. The
British, French and German manu-
facturers are particularly active;
but Sweden, Denmark, the Nether-
lands, Italy and Austria are also
bringing out<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>