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An Integral Part of Your Equipment

This high-vacuum pump incorporates three Variacs
for the control of motor speed and voltages.

A Research Tool

Variacs control current through coils used
for heating ingot of experimental
semiconductor material.

Photo Courtesy of Belt Telephone Laboratories

®

the Original Continuously-Adjustable
Autotransformer

.. . featuring DURATRAK,* G-R’s exclusive
treatment for the Variac contact surface.
*U. S. Patent No. 2,949,592

A Handy Workbench Accessorv

Engineer uses a Metered Variac to check voltage range
specifications of a prototype electronic instrument.

Variacs are backed by

ceneral Rasios 2yearvara.  GENERAL RADIO COMPANY
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The important

environmental

New MB vibration unit extends range, accuracy

an

2

The C12 moving element is a solid
magnesium casting. This design guar-
antees pure linear motion, an absolute
requirement for accurate calibration.
Amplifier and controls are enclosed in
desk type console with ample panel
space for accessories making up com-
plete calibration system,

CIRCLE 2 ON READER SERVICE CARD

d efficiency of accelerometer calibration

Now, for the first time, a single system enables you to accurately calibrate
vibration transducers at any frequency from 5 to 10,000 cps with
accelerations up to 100 g.

Complete and self-contained, the MB calibration system saves you space, time
and money. This entirely new system incorporates all the necessary
instrumentation required for fast, accurate calibration. Newly designed
circuits simplify calibration procedure and eliminate special techniques.
Powered by an extremely low distortion amplifier, the MB Model C12 calibrator
produces 150 pounds of high-fidelity linear force.

The new exciter-calibrator pictured above is another example of MB’s
continuing efforts to anticipate the needs of the environmental test engineer.
It is another reason why engineers everywhere recognize that the important
advances in enwironmental testing come from MB.

MB ELECTRONICS

A DIVISION OF TEXTRON ELECTRONICS, INC., 1102 State Street, New Haven 11, Conn.

electronics



For ALNICO MAGNETS —Stock or Special

Hatenials

Cast Alnico Magnets are most
commonly madein Alnico V,VI or
III. Sintered Alnico Magnets us-
ually are made in Alnico II, V or
VI. Special permanent magnet ma-
terials suplied by Arnold include
Vicalloy and Arnox III and V,

Engineering Data

Wirite for your copy of Bulletin
GC-106C, a general catalog of all
Arnold products. It contains useful
data on the physical and magnetic
properties of Alnico magnets. Lists
stock items and standard tolet-
ances for cast and sintered mag-
nets—also stock sizes and pertinent
data on tape cores, powder cores,
C & E cut cores, etc.

ADDRESS DEPT. E-11

November 25, 1960

Specify “ARNOLD”’

OUR best bet for a source of Alnico

petmanent magnets and assemblies is
Arnold—producer of the most complete
line of magnetic materials in the industry.
We can supply your need for any size,
shape, or type of Alnico magnet. Weights
range from small sintered parts weighing
less than a gram to large castings of 80
Ibs. or more.

Special assemblies such as rotors, travel-
ing wave tube and magnetron magnets,
etc., may be supplied aluminum-jacketed
for easy mounting and added protection
of the magnet—and magnetized and sta-
bitized as desired. Large magnet assemblies

may also be supplied for mass spectrometet
and other measuring applications, where a
high degree of stability and uniformity of
field is tequited.

For your convenience, we catry a wide
range of the more popular sizes and types
of Alnico magnets in stock for immediate
shipment. Unsutpassed plant facilities
assure quick delivery of all special orders,

® Let us handle your permanent magnet
requitements, or any tape core, powder
cote ot other magnetic material specifica-
tion you may have. Get in touch with
The Arnold Engineering Company,
Main Office and Plant, Marengo, LIl

7613R

#ARNOLD

SPECIALISTS In MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES
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CROSSTALK

ORGANIC SEMICONDUCTOR CONFERENCE. 1In the Spring of 1961
ELECTRONICS, in partnership with the Armour Research Foundation of
Illinois Institute of Technology, will co-sponsor an Inter-Industry Con-
ference on Organic Semiconductors in Chicago.

This will be a new experience for us, and we do not undertake it lightly.
However, we regard the activity as a natural outgrowth of our accus-
tomed and well-established function, which is to communicate in depth
facts about significant developments in our industry.

The study of organic semiconductors is one of the most rapidly grow-
ing areas of research in the scientific world. It may also be one of the
most fruitful for the electronics industry. Our interest was stimulated
almost a year ago, when we received a report on Soviet investigations
into the use of polyacrilonitrile for transistors (ELECTRONICS, p 26 and
p 68, January 22). On digging further, we discovered that many U.S.
firms were also active in organic semiconductor research.

At present, the bulk of the work has to do with measurement of the
properties of organic materials. These include conductivity, carrier
mobility and Hall coefficient. It is early in the game, and practical devices
based on present knowledge are just in the discussion stage. But it is
already apparent that here is a vast untapped reservoir of new and
exciting developments whose significance may equal and possibly tran-
scend the transistor itself.

Our aim in co-sponsoring the conference with Armour is to provide
industry with a forum in which to evaluate the present state and future
potential of organic semiconductors. Present plans call for a number of
invited and contributed papers which will contain the latest results of
research in industrial and government laboratories.

We think the conference will be a significant event for the electronics
industry. Further details will be published in ELECTRONICS in the near
future.

SPECIAL REPORT. Since their interpretive article on progress in
solid-state technology (ELECTRONICS, p 39, March 4), Associate Editor
Perugini and Assistant Editor Lindgren have been paying close attention
to trends in microminiaturization. One result is the comprehensive 32-
page Special Report that begins on p 77 of this issue. In addition to
learning where we stand on component, circuit and function-oriented
approaches, you'll find out how microminiaturization techniques are being
applied to equipment and systems. You’ll also find reliability figures for
thin-film resistors, surface passivated diodes and microelements and
micromodules.

Coming In Our December 2 Issue

LAMINAR JUNCTIONS. As brought out in this issue’s Special Report,
laminar junction layers mark one of the new techniques for constructing
microcircuits. In our next issue, J. E. Allegretti and D. J. Shombert of
Merck Sharp & Dohme Research Laboratories in Rahway, N. J., describe
how silicon semiconductor devices can be formed by vapor deposition
of single-crystal silicon layers on a single-crystal silicon substrate. Their
informative article shows how the technique can be applied to the forma-
tion of complete circuits.

CIRCLE 5 ON READER SERVICE CARD—-



A Pair of Smoothies For
Series Regulator Service

The Raytheon CK6336A and CK6528 are mechanically rugged, long-
life twin power triodes. They are designed to handle large currents over
a wide voltage range and at high temperatures in regulated power sup-
plies. Zirconium coated graphite anodes, ceramic insulators, gold
plated molybdenum grid wires, and hard glass envelopes are some of
the advanced design features of both types.

Stringent power supply regulation requirements are no problem for
these “smoothies.” Get full technical data on the CK6336A and
CK6528 as well as Raytheon’s expanding line of high voltage rectifiers,
pulse modulators, and transmitting types. Please write to: Raytheon,
Industrial Components Division, 55 Chapel St., Newton 58, Mass.

For Small Order or Prototype Requirements See Your Local Franchised Raytheon Distributor.

RATINGS
Max. Plate | Max. Plate Dissipation | Max. Plate Current Am_pﬁication
Voltage Watts (per plate) Factor
CK6336A | 400 | 2x30 400 mAdc 21 |
(CKG528 | 400 |  2x30 | 300 mAdc I

RAYTHEON COMPANY
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Fxe's COARIAL
BROADBAND
Bl-DIRELTIONAL
~{OUPLERS

OPERATION: Full two octave fre-
quency range

FREQUENCY RANGE: Model 616 —
0.25 KMc to 1.0 KMc
Model 617 — 1.0 KMc to 4.0 KMc
COUPLING: 20 +2 db including
‘frequency sensitivity

DIRECTIVITY: 20 db min

Individual calibration
attached

*

No. 4 of a series of FXR’s new pre-

cision microwave components

designed to meet the ever-growing
ﬂf’l of the microwave industry.

curves

FXR'’s Coaxial Broadband Bi.Direc-
tional Couplers are versatile compo-
nents with high directivity and uni-
form coupling over a range of two
octaves. These couplers can be em-
ployed in reflectometer setups, to
monitor power and frequeacy or as
a standard of attenuation, The built-
in loads on the line can absorb 1
watt of CW power which makes the
couplers ideal for the injection of
large values of local oscillator power
into a mixer circuit,

The main line VSWR is less than 1.2
and the auxiliary arm VSWR is less
than 1.25 including the termination,

FREQUENCY
MODEL RANGE CONNECTOR
NoO, KMe TYPE PRICE
N616D 0.250-1 N Jack $160.00
UG-23C/U
N617D 1-40 equivalent 150.00

Calibration curves for the incident and reflected
couplers are attached to each instrument,

Write for Catalog Shee: No. 616

FXR, Inc.

Design-Development-Manufacture

25-26 50th Street RA. 1-9000
Woodside, N. Y./TWX: NY 43745
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COMMENT

Upgrading the Consumer

Regarding your comments on up-
grading the consumer in Crosstalk
in the Oct. 21 issue (p 4):

You neglected the improvement
that could be made in tv receivers
by adding components to minimize
or eliminate television interference.
Especially plagued by the omission
of such components are the many
conscientious radio amateurs who
operate well designed, completely
shielded, properly adjusted, ade-
quately filtered transmitters that
emit clean signals. These operators
are constantly harrassed by pro-
tests of tvi from set owners who
possess poorly designed built-to-a-
price receivers that are notorious
for poor shielding, wide-open tun-
ers that lack sharp cutoff below
channel 2, improper i-f frequencies,
and other faults.

No problem faced by radio ama-
teurs has the enormity of this prob-
lem. Despite the increase of U.S.
radio amateurs to well over 200,000,
tens of thousands of them are radio
amateurs in name only due to the
curtailment of their activity since
World War II resulting from tvi.
For only since World War II have
millions of cheap high-frequency
broadband receivers been in the
hands of the public—all for tv re-
ception.

J. S. LEE
WESTERN ELECTRIC
CHICAGO

. Among your comments re-
garding upgrading the consumer,
you mentioned several possible im-
provements in circuit design but
fail to mention shielding or wave-
trapping to kill spurious emission
from superheterodyne receivers.
Granted that most consumers don’t
realize their sets put out a signal
(except when tuning whistlers
cross over their radio settings and
hash up the audio), still these
spurious emissions are serious.
They may be fouling up our missile
guidance, and they are sufficiently
confusing to air-navigation devices
that all airlines have banned use
of portable radios, tv sets and tape
recorders while aircraft are aloft.

J. A. BIBB
HIALEAH, FLA.

Hams and airline spokesmen
alike attest the validity of these
statements. While not properly
falling under the heading of Up-
grading the Consumer, the shield-
ing of spurious emissions should
become a part of a general cam-
paign for upgrading the consumer
set.

USSR in Space
Everybody was saying that the
USSR would launch a man in space
while Khrushchev was at the UN
He’s come and gone—so?
GENE G. MACAULAY
PHILADELPHIA

So two things. Firstly, there’s
a sizable body of evidence that
some large space attempt was
made by USSR scientists around
the time Mr. Khrushchev came to
the U. S. It could have been a man-
into-space shot; more probably it
was a Mars probe, since conditions
then were optimum for such a
shot. In any event, the attempt—
if made—was either abortive or so
successful that it’s been kept un-
der wraps.

Secondly—and possibly provid-
ing an illumination on previous
Soviet experiments—Russian rock-
eteer F. Sergeyev remarked re-
cently in Moscow that the USSR
has the “means and conditions”
for sending a man into space, but
needs “practical experience . . . in
launching satellite space ships and
effecting their safe and reliable
return to earth.” He added that
last spring's orbiting doghouse “
in excellent state and can be used
for more flights.”

Electronics Abroad

I am writing to tell you how in-
teresting I find your new feature
Electronics Abroad. Almost daily
we in the industry are made to
realize how much activity is going
on beyond our borders of the U.S.
Your interest in this area helps
readers to learn and share in this
expanding field. Keep up the good
work.

C. REUBER

CHICAGO

electronics



this is the
actual size of the

NEW, COMPACT,
PROGRAMMABLE,
HALF-RACK,
“REGATRAN
POWER
SUPPLIES..

with continuously variable
current limiter...

These new Regatrans are sparing only of

space . . . delivering super-regulated, virtually
ripple-free d-c power with the instant start-up
and very high reliability of solid-state circuitry
... and offering a group of features

hitherto unprecedented in d-c power supplies

of this size.

REGULATION, LINE OR LOAD, 0.1% OR 0.01 V

DC
MODEL ouTPUT ",:,AA’;
NUMBER N | RipPLE
VOLTS AMPS
TR212A 0-100 0-100 MA 250 pv
TRO18-1 0-18 0-1 AMP 150 pv
TR036.0.2 0-36 0-200 MA 150 uv

For a closer look, ask your local Electronic
Measurements representative for a copy
of Specification Sheet 5000 . . . or write direct.

: ELECTRONIC
! t’) MEASUREMENTS
i SomMP AR':DVBANKO' FNEW?ERESEDV - S

BReg. U.S. Pat. OF. Patents Issued ond Pending.

November 25, 1960
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Every breakthrough in military electronic equipment design creates

new, complex and urgent problems in installation, modification, testing,
naintenance and personnel training. Hallicrafters radical new

“Blue Streak” project—utilizing quick-reaction techniques—aoffers
experienced Hallicrafters support teams to assist key military personnel . . .
pinpoints problems in advance . . . solves them on the spot

with new levels of speed and economy.

ence...

)

TEAMWORK IN MAINTENANCE: Hallicrafters
mobile test vans and in-house repair of black boxes
sets new standards in speed and reliability.

..a hard-hitting

Looking for a challenging new opportunity?
For this expanding program, we have openings
for qualified aeronautical electronic equipment
systems and installation engineers. For full de-
tailsin confidence, contact William F. Frankart,
Director of Engineering.

HALLICRAFTERS REGIONAL SALES ENGINEERS

William E. Peugh—Joseph A. Small Thomas H. Pretorius Merle J. Long

4401 W. 5th Avenue, Chicago 24, Ill. 7558 S.E. 15th St., Oklahoma City. Okla. 513 E. Manchester Blvd., Suite 201, Inglewood 1, Calif.
VAn buren 6-6300 PErshing 7-2456 ORchard 2-6861

H. Kenneth Hudson Leopold Sternlicht James R. Spencer Earl L. Giffin

626 Lakeview Dr., Falls Church, Va. 2Kolton Dr.,Rome,N.Y.  Box 435, Lincroft, N.J. Box 568, Far Hills Br., Dayton 9, O.
ClLearbrook 6-4978 FF 7-7430 SHadyside 7-2369 (Red Bank, N.J.) AXminster 8-5239

CIRCLE 8 ON READER SERVICE CARD
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TEAMWORK IN PLANNING: Hallicrafters ""BLUE STREAK"
Teams provide electronic industry technology in support of
military programming groups for SAC aircraft at OCAMA and
other materiel commands.

TEAMWORK IN MODIFICATION: Modernization TEAMWORK IN INSTALLATION: Advanced ECM equipments
of RF transmission systems compieted in 30% are installed by "BLUE STREAK''-SAC teams with a

less time through “"BLUE STREAK' team minimum of down time. Maintenance and operational
assistance to base maintenance groups. training is speeded up, too.

new striking force
_jor electronic technical support

~

hallicrafters O b/ve streak project

For further information on Hailicrafters facilities and experience in military electronics
research, development and production, please write to: THE HALLICRAFTERS CO.,
MILITARY ELECTRONICS DIVISION, CHICAGO 24, ILLINOIS.
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now!

plug in
the solution
to your

amplification
problem!

Special Plug-in Units Make KIN TEL’s Wideband DC Amplifier the Basic
Component in a Variety of Data Acquisition Systems. Why Not in Yours?

With a 112A-A Plug-in, the amplifier provides accurate drift-
free signals at any of ten fixed gains from —20 to —1000 with
a stability of £0.1% and an accuracy within £0.5%. A Micro-
Gain control sets individual fixed gains within *£0.01%, and a
2:1 vernier control adjusts gains between fixed steps. Out-
puts are available up to *45 volts or £40 ma at an imped-
ance less than 1 ohm, linear within 0.019% at DC and within
0.19% to 2 kc. Drift is less than 2 uv for 400 hours, and noise
is less than 5 uv from DC to 750 cps, less than 12 pv to 50 kc.
Bandwidth is within *0.5% to 2 k¢, £3% to 10 ke, =3 db to
beyond 40 kc.

With a 112A-B Plug-in, the amplifier gain is fixed at +1 with
an accuracy, stability, and linearity within *£0.001% at DC,
+0.19% to 2 kc. Input impedance is 10,000 megohms +100uuf
at DC, 1,000 megohms +100 uuf at 2 ke. Bandwidth extends
to 100 kc. Output capabilities are the same as with the
112A-A plug-in.

With a 112A-0O Plug-in, the user may install resistances for
any fixed gain or for +1 operation as described above. Re-
sistive and reactive components may be installed for use as
a summing amplifier, an integrator, or for other specialized
operational application.

With a 112A-A0 Plug-in, ten fixed gains are available with all
the features described for the 112A-A unit, and in addition,

10 CIRCLE 10 ON READER SERVICE CARD

an operational position is provided on the panel control for
use with an external feedback network in specialized summer,
integrator, or computer functions.

With any plug-in, the 112A may be used in a single-amplifier
cabinet on a bench or in either a one- or six-amplifier module
to fit a standard 19-inch rack. Write today for detailed tech-
nical literature or demonstration. Representatives in all
major cities.

PRICES:

112A amplifier alone .................. $530.00
112A-A Ten-gain Plug-in .............. 95.00
112A-B Plus-one Plug-in ............... 85.00
112A-0 Empty Plug-in ................ 45.00
112A-A0 Ten-gain/Operational ........ 105.00
195 single-amplifier cabinet ............ 125.00
191A Single-amplifier rack module ...... 150.00
190 Six-amplifier rack module .......... 295.00

A ODIMSION OF

5725 Kearny Villa Road
San Diego 11, California
Phone: BRowning 7-6700

ELECTRONICS. INCG

electronics



ELECTRONICS NEWSLETTER

Tunneling Observed
In Supercooled Thinfilms

ELECTRON TUNNELING, previously
observed in various semiconductor
devices, has now been demonstrated
in supercooled thinfilm sandwiches.

Researchers at General Electric
have disclosed that if a sandwich
formed of dissimilar metals sepa-
rated by an insulating barrier about
107 in. thick, charge carriers in
other than forbidden energy states
can tunnel through the barrier. Ex-
periments used lead and aluminum,
with an aluminum-oxide layer about
10 molecular-diameters thick.

With only the lead superconduc-
tive (between 1.2 K and 7.2 K), the
voltage-current curve resembles a
triode characteristic. When both
metals are superconductive (below
1.2 K), there is a pronounced nega-
tive-resistance “knee.” Use of mag-
netic fields—which cancel super-
conductivity in metals—permits
changing the negative-resistance
region. At 0.2 mv applied voltage,
GE reports, “we have found . . .
the current through a lead-alumi-
num-oxide-aluminum sandwich at
1 K changes by a factor of 100.000”
when the lead is switched from su-
perconductive to normal.

Negative-resistance characteris-
tic is independent of the current di-
rection, unlike the same character-
istic in the tunnel diode. GE figures
the new device could be made to
function as a switch, diode, nega-
tive-resistance diode, triode, resis-
tor or capacitor—depending on the
application of voltage and magnetic
fields.

Long-Life Fuel Cell
Uses Sodium, Bromine

FUEL CELL designed to provide elec-
trical power in an unmanned space
vehicle has been developed by Hoff-
man Electronics. The cell uses so-
dium and bromine as mutually re-
active fuel elements, mercury as a
carrier for the sodium. Oxidation
of the sodium by the bromine pro-
duces a power output of 2.8 v per
cell; input from solar cells electro-
lyzes the sodium bromide into its
constituents for recycling.

November 25, 1960

Unit has a lifetime in excess of
10,000 charge-discharge cycles, can
produce peak currents of 10 kilamps
per sq ft for a tenth of a millisec-
ond. Cells are impervious to short-
circuit damage. Prototype shown to
ELECTRONICS is about the size of a
one-pound coffee can; Hoffman says
secondary power source models can
be made as small as an aspirin tab-
let. Shelf life claimed is virtually
infinite.

Company has also been pushing
work on gallium-arsenide semi-
conductor devices for high-speed
applications.

Piezoelectric Device
Sparks Sparkplugs

“SPARK PUMP” and timer are used
in a novel ignition system developed
by Cleveland graphite bronze divi-
sion of Clevite Corp. The spark
pump is made of a piezoelectric ce-
ramic capable of operating reliably
up to 250 F and developing voltages
up to 30 Kv. Operated at from 16
to 21 Kv, the life of the ceramic is
about a hundred million cycles, or
500 hours of life at 3,600 rpm.

Ceramic and its housing are en-
capsulated in a 38i-cu.-in. volume
weighing 8 oz. Spark is squeezed
out by application of pressure; 80
psi produces 16 Kv without need for
an autotransformer. Mechanical
timer triggers the application of
mechanical pressure. Rise time is of
the order of 10 nanoseconds.

Soviets “Discover”
Ionospheric Scatter

SOVIET NEWS AGENCY Tass reports
that Nikolai Kabanov has been
awarded a diploma for his 14-year
study of a phenomenon, to be known
as Kabanov’s Effect, by which radio
energy when reflected by the iono-
sphere is partially scattered, a cer-
tain portion back-scattering to the
radiation source.

Kabanov postulates that the back-
scatter from the earth’s surface can
be used to get radar coverage of
areas thousands of miles away, ad-
mits that any returned energy
would also include a picture of in-

termediate hop-points.

Tass adds that the main signifi-
cance of the discovery is expected to
lie in helping select favorable fre-
quencies for long-distance commu-
nications, and in observing and ex-
ploring the ionosphere. “It also
should enhance the reliability of ra-
dio communications, making it pos-
sible to transmit from low-power
stations with simpler antennas and
less interference.”

Australia to Receive
Mills Cross Radiotelescope

GIANT RADIOTELESCOPE of the Mills
cross design will be erected in the
homeland of B. Y. Mills, of Sydney,
Australia, after whom the design is
named.

The telescope will be built on an
as-yet unselected site in New South
Wales, will be 20 times as powerful
as the Jodrell Bank paraboloid in
England. Estimated cost is $750,-
000. University of Sydney’s Radio-
astronomy Center is sponsoring the
project, hopes to have one section
operating by yearend 1962. Aus-
tralia will also help the Organiza-
tion for European Economic Coop-
eration build the cruciform instru-
ment now being considered for the
Benelux high country near Luxem-
bourg (ELECTRONICS Newsletter, p
11, Sept. 16).

The New South Wales design will
include two arms forming a cross
oriented east-west and north-south.
Each arm will be a mile long and
forty feet wide, consisting of a
mesh of reflectors focused on an an-
tenna running down the center of
the arm.

Mills cross systems are not steer-
able, but can be tilted. Tilting of
one arm and electronic phasing of
the other will permit viewing all the
southern sky. The Benelux unit will
provide complementary data on the
northern heavens.

Minnesota Sales
To Top $600 Million

NORTHWESTERN NATIONAL Bank of
Minneapolis, which has helped fos-
ter the rapid growth of electronics
in the Land o’ Lakes, reports that
the industry in Minnesota will rack
up more than $600 million in sales
for 1960. Estimate was included in
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a plant location study.

The report points out that there
are 117 electronics and related-sci-
ence companies operating in Minne-
sota. Of the total, 105 are in the
Twin Cities area. Sixty are classed
as manufacturers of electronic
equipment and devices, 32 as elec-
tronic component manufacturers,
nine as engineering and research
service companies. Sixteen com-
panies are specialty and custom
manufacturers for electronics and
related sciences. The companies em-
ploy 40,000 people, with an annual
payroll running about $200 million.

Japanese Designers
On Miniaturization Binge

INDUSTRIAL DESIGNERS in Japan are
trying their traditional skills at
handling small objects, tying into
the postwar progress in optics and
electronics which has sparked
Japan’s business boom.

At last week’s new products
show in Tokyo, sponsored by Min-
istry of International Trade & In-
dustry, tiny versions of earlier
designs took the limelight. Several
companies showed miniature tape
recorders; one, built by Eiwa, fits
into the palm of your hand. Others
showed even smaller transistor
radios, including one by Sony with
a watch movement that turns it
into an alarm-clock radio. Minia-
ture “fish-finder” sonar, less than
8 X 6 X 3 inches and weighing less
than six pounds, was on display;
it operates on a dry battery, can
run continuously for 13 hrs.

Navy Needs Practical,
Reliable Gear: Bennett

PRACTICAL CONSIDERATIONS of elec-
tronic equipment design were
stressed last week by Rear Ad-
miral Rawson Bennett, Chief of
Naval Research. Speaking to en-
gineers at the New England Re-
search & Engineering Meeting in
Boston, Bennett warned that the
day is fast passing when the cost
of military equipment is not a
factor.

“In our pride of technical ac-
complishment, we are in danger of
developing things that are too
small to be economically practi-
cal,” the admiral said. “We do
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need equipment to win wars, but
all the services are going to be
forced to determine what is good
enough. Our opposition is doing
so. Our overseas rivals are pretty
good at making things just good
enough to do the job.”

In reliability, Adm. Bennett
said, we take two steps backward
for every step forward. Compo-
nent reliability has improved sig-
nificantly, but we are building
complexity into systems at a faster
rate than our improvement in re-
liability.

Ultrasonics Sorts Beef
For International Exposition

ULTRASONIC DEVICE will judge prize
steers during a ten-day interna-
tional exposition opening this
week in the Chicago stockyards
amphitheatre.

A search unit operating at 20
Ke will be passed along the ani-
mal’s back to determine the depth
of backfat covering the loins and
ribs, and to measure the size of
the loin-eye, lean-meat source of
filets. The measuring unit was de-
veloped by J. R. Stouffer, animal
husbandry expert from Cornell
University.

Emerging signals are recorded
on 60-second film, will help judges
evaluate proportion, size and
quantity of lean-meat-to-fat dis-
tribution throughout entire ani-
mal. Later comparison with
dressed carcass will give officials
opportunity to check accuracy of
soundings.

New era of cattle judging is ex-
pected to result from this ultra-
sonic circuit and others under de-
velopment at Michigan State and
Beltsville, Md., and in Europe.
Measurement technique could also
become very important to stock
raisers in selecting breeding stock
to produce more high-quality lean
meat with less fat.

“Voice” Awards Contract
For Greenville, N. C., Site

U. S. INFORMATION AGENCY has
awarded the contract for the big
transmitter Voice of America is
building near Greenville, N. C.
Low-bidding team — Alpha of
Texas and Continental Electronics,

both Texas-based companies—will
put up the facility for $12.2 mil-
lion, a little less than half the
total cost of the installation.

Project is expected to be in oper-
ation by the end of 1962, will com-
prise six 500-Kw, six 250-Kw and
six 50-Kw transmitters.

Soviets Display
Two New Missiles

TWO MISSILES not previously ob-
served in the USSR’s armaments
were displayed in the rocket-
rattling show of strength that
formed the climax of the Soviet
Union’s annual Nov. 7 celebration.

The parade commemorating the
43rd anniversary of the Bolshevik
revolution showed off massed bat-
talions of motorized infantry,
paratroopers, artillery and mis-
siles. Among the latter was a
surface-to-air missile resembling
the Nike-Ajax which appeared to
be a heatseeker and may be an

improved version of a rocket
weapon long in use in Soviet
forces. The missile is probably

one that downed the U-2.

A surface-to-surface missile
bigger and longer than anything
previously observed in the Soviet
arsenal also showed up in the
parade. It had a larger exhaust
opening indicating longer range,
probably in the ICBM class.

Air Agency to Try Tropo
For Transatlantic Commo

RESEARCH & DEVELOPMENT Bureau
of the Federal Aviation Agency
has ordered a special antenna sys-
tem and high-power amplifier gear
to test forward-scatter vhf trans-
mission for possible use on the
long transatlantic reaches. Pan
American Airlines has been oper-
ating a vhf link with a 400-mi
range out of Shannon Airport.
FAA is hoping to build on Pan
Am’s experience to replace present
h-f communications—highly sus-
ceptible to atmospheric disturb-
ances and fading—with a vhf
system.

FAA will build two transmitters
on the North American end of the
transatlantic airway, then build
others in Europe if the tropo-
scatter system works out.

electronics
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IN THE- s’kME CUBE

THE CAPITR"O_

RADAR PULSE
MODULATOR

//\ To see through peasoup fog or moonless night, the Navy FSU2N
Jet interceptor required a quadruple-power radar modulator that

/ would fit in the same volume as the.original power units.

- o The problem was a natural for AMP's Capitron personnel and
= = - — facilities. New transformer design standards were developed,
new high temperature insulations tested, new components
created. The unit was packaged and tested in record time.
HA/HV LEADS AND Capitron is now in volume production of this unit . . . the
TERMINALS AMP #855053.

Specifications: delivers 600 KW of pulse power to transmitter

Insulated and corona free t0,23 KV peak . .. 22,000 volts . . . requires only three inputs—DC voltage,
pulse, the AMP shielded magﬁetmn cable system triggers, and AC for filaments . . . internal temperature
assembly #836547 is a high voltage, high range from —70°C to +150°C . . . conforms to mil specs.

temperature unit that fits exceptionally

confined spaces. Complete specifications available. Send for them today.

CAPITRON DIVISION
AMP INCORPORATED

Elizabethtown, Pennsylvania

Capitron products and engineering assistance are available in Canada through Aircraft-Marine Products of Canada, Ltd., Toronto, Canada
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SPRAGUE
PIEZO-
ELECTRIC
CERAMIC
ELEMENTS

2)
ELEMENTS
FOR ALL
_ APPLICATIONS
y AS WELL AS
COMPLETE
TRANSDUCER ASSEMBLIES
FOR MOST APPLICATIONS,
SUCH AS UNDERWATER
SOUND AND
VARIOUS ORDNANCE AND
MISSILE DEVICES. \!

Sprague-developed mass production
and quality-control techniques assure
lowest possible cost consistent with
utmost quality and reliability. Here
too, complete fabrication facilities
permit prompt production in a full,
wide range of sizes and shapes.
Look to Sprague for today’s most
advanced ceramic elements — where
continuving intensive research prom-
ises new material with many proper-
ties extended beyond present limits.

% WRITE FOR
727 LITERATURE
S

SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY
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WASHINGTON OUTLOOK

SHAKEUP in the organization of the nation’s space operations seems to
be definitely among the plans of the new administration. The separation
of the program into military and civilian space applications is considered
impractical and unwieldy by many influential advisors to the President-
designate.

These observers think the split has delayed important policy deci-
sions, fostered duplication of effort and wasteful rivalries, and stymied
effective formulation of long-range plans. Lyndon Johnson, who headed
the Senate’s space committee in the late 86th Congress, is known to have
a snecial interest in reorganizing the space program.

National Aeronautics & Space Administration and the Pentagon are
both, for instance, competing for funds to develop active communications
satellites and super-power rocket boosters. Advanced Research Projects
Agency has turned over the responsibility for communications satellites
to the Army Signal Corps, but NASA still retains an interest. Contractors
gripe because they don’t know where to submit project proposals. And
Congressional leaders are peeved because the space programs lack central
direction.

It’s still too early to see exactly how drastically the space operations
will be overhauled. But it is clear that any reshuffling of bureaus and
responsibilities will aim at meshing the military and civilian sides of the
program under more centralized administration.

NASA AND THE DEFENSE DEPARTMENT are studying a joint pro-
posal from Aerojet-General and Todd Shipbuilding for construction of
rocket-launching complexes at sea. The two companies seek funds to sup-
port detailed engineering studies of the project and to compare costs of
ocean-launch systems with conventional land installations.

The companies say that ocean-launch facilities are “‘feasible and inevi-
table.”” They claim that ocean-launching sites would minimize critical
problems of design, water supply and safely in super-power chemical
rockets of the million-pound-thrust class, and nuclear-powered rockcts
now under development.

They propose several ocean-launch concepts: coastal cliff sites, offshore
pier sites, missile drydocks and modified Texas towers. The most ambi-
tious plan in the Aerojet-Todd package would build a “planetary rocket
ocean platform” (PROP), envisaged as a huge buoyant seabase for use in
fabricating, assembling, static-testing and launching large missiles and
space vehicles.

IN THE WAKE of the Presidential election, you can expect a renewed drive
to cut defense procurement costs. Funds for individual projects will be
hiked (the talk here is of a $2 billion or more rise in overall defense
spending next year), but there will be more emphasis on holding down
costs so that the increase in money will buy even more defense.

Kennedy believes, for example, that a billion dollars or so can eventu-
ally be saved through “efficiency improvements.” Much of this would be
based on Pentagon reorganization.

Some defense experts argue that additional money can be saved if con-
tracting practices are overhauled. This philosophy will be demonstrated
by a Congressional push to consolidate procurement as much as possible,
to get rid of incentive-type contracts, to stress advertised bidding, and
to increase competition for negotiated contracts.

AIR FORCE SECRETARY Dudley C. Sharp has ordered a series of plant inspec-
tions to “survey management practices” of major Air Force contractors.
Martin’s Titan ICBM project will be the first program scrutinized. The
surveys are the latest step in the Air Force’s efforts to screw down the
lid on costs and to prod contractors into buying more efficiently and exer-
cising tighter control over production.

electronics
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COMPLETE
FREQUENCY
COVERAGE

Now & offers you high quality, moderately priced
precision Frequency Meters covering eight impor-
tant microwave bands.

Frequency is read directly in KMC on the large,
precisely calibrated spiral scale. No charts or inter-
polation are required. Accuracy is high—up to 0.06%
including 0 to 100% relative humidity change, 20° C
temperature variation and dial accuracy (See Speci-
fications). -

Model 532 Frequency Meters comprise a special
waveguide section mounting a high Q resonant cav-
ity tuned by a choke plunger. A 1 db or greater dip
in output indicates resonance. There are no spuri-
ous modes or resonances. Tuning is by a precision
lead screw, spring loaded to eliminate backlash.
Minimum calibration spacing is 1/32” to provide
good resolution.

Highly accurate,
direct reading
wide band

FREQUENCY
METERS

3.95 to 40 KMC!

SPECIFICATIONS

Overall Dial Canb,' Calibratio? Max. Temp.

Model | Accuracy Frequency Accuracy  Increment | Coefficient
No. (%} Range KMC (%) (MC) 9% per ° C Price
G532A 0.065 395- 5.85 0.033 1 0.0012 $325.00
J532A 0.065 5.30 - 8.20° 0.033 2 0.0012 300.00
H532A 0.075 7.00 - 10.0 0.040 2 0.0015 195.00
X5328 0.080 R.20-12.4 0.050 5 0.0010 150.00
M532A 0.085 10.0 -15.0 0.053 5 0.0012 275.00
P532A 0.100 12.4 -18.0 0.068 5 0.0012 210.00
K532A 0.110 18.0 -26.5 0.077 10 0.0013 230.00
R532A 0.120 26.5 -40.0 0.083 10 0.0017 250.00

K and R band models available with circular flange adapters; specify
K532AC and R532AC respectively.

*When used between 5.3 to 7.5 KMC, or 5.7 to 8.2 KMC, single mode
resonance is achieved.

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

For complete details, call yaur & representative or write direct

HEWLETT-PACKARD COMPANY

1052A Page Mill Road Palo Alto, California, U.S.A.
Cable “HEWPACK" DAvenport 6-7000
Sales 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

complete instrumentation for microwave measurements
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“Essentially, this corporation will be
people—people of the highest quality.
The United States Air Force recog-
nizes that men of great scientific and
technical competence can perform at
their best only when they can exercise
their initiative to the full under lead-
ership which creates the climate for
creativity. We expect Aerospace Cor-
poration to provide that kind of
environment.”

SECRETARY OF THE AIR FORCE

Among those providing their leader-
ship to this new non-profit public
service corporation are: Dr. Ivan A.
Getting, president; Allen F. Donovan,
senior vice president, technical; Jack
H. Irving, vice president and general
manager, systems research and plan-
ning; Edward J. Barlow, vice president
and general manager, engineering divi-
sion; and Dr. Chalmers W. Sherwin,

A new and vital force

16

EFEROSPACE

CORPORATION

are creating a climate conducive

to significant scientific achievement

vice president and general manager,
laboratories division.

These scientist/administrators are
now selecting the scientists and engi-
neers who will achieve the mission of
Acerospace Corporation: concentrating
the full resources of modern science
and technology on rapidly achieving
those advances in missile/space systems
indispensable to the national security.

The functions of Aerospace Cor-
poration include responsibility for:
advanced systems analysis; research
and experimentation; initial systems
engineering; and general technical
supervision of new systems through
their critical phases, on behalf of the
United States Air Force.

Aerospace Corporation is already
engaged in a wide variety of specific
systems projects and research pro-
grams—offering scientists and engi-

neers the opportunity to exercise their
full capabilities, on assignments of
unusual scope, within a stimulating
environment.

Immediate opportunities exist for:

¢ SENIOR ELECTRONICS ENGINEERS:
Communications Systems
Navigation Electronics
Radio Techniques
Electro-Mechanical Design
Information Theory
Sensing Systems

® SPACE VEHICLE SPECIALISTS:
Senior Power Systems Engineer
Sr. Flight Performance Analyst
Re-entry Aerodynamicist

Those capable of contributing in these
and other areas are invited to direct
their resumes to:

Mr. James M. Benning, Room 110
P.O. Box 95081, Los Angeles 45, Caiif.

AEROSPACE CORPORATION

engaged in accelerating the advancement of space science and technology

electronics



ELECTRON TUBE NEWS
...from SYLVANIA

specifically for “on-off” and control applications. ..
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TRIGGER TRIGGER
 EXCEPTIONAL
STABI LITY More than a decade ago, Sylvania developed the first vacuum

tube specifically for computer-type applications . . . the reli-

o LONG LIFE able 7AK7. Today. there is a large family of ficld-proven

Sylvania types specifically designed for “on-off” control appli-

Ex PECTANCY cations, including eleven premium-quality Gold Brand Tube
types.

Sylvania Gold Brand Tubes for computer applications exhibit
highly stable electrical characteristics even under long periods
® HIG H UN I FORM ITY of operation at cutoff conditions — offer high uniformity of
characteristics from tube to tube — feature tong life and reli-
ability. This is the direct result of stringent material and proc-
ess controls to assure minimal cathode interface formation,

low cathode sublimation. improved plate dissipation capa-
bilities and low interelement leakage.
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SYLVANIA MEDIUM-MU TWIN TRIODES

Absolute Maximum Ratings

Plate DC Cathode

for 6.3V or 12.6V operation. Bulb temper-
ature capability of 120°C. Designed for
multivibrator applications.

GB-5964 7-pin, T-5Y% miniature. Utilizes ‘‘flat” 1.5
cathode which enables use of *flat” grid
wires for exceptional accuracy in grid
alignment. Large plate area for excellent
heat dissipation. Max. bulb temp. rating
is 150°C.

GB-5965! 9-pin, T-6Y2 miniature, mid-tapped heater 2.2
for 6.3V or 12.6V operation. Offers high
zero-bias plate current and sharp cutoff
characteristic.

GB-6211! 9-pin, T-6%2 miniature, mid-tapped heater 1.0
for 6.3V or 12.6V operation. Especially
designed for frequency-divider circuits.

GB-6350' 9-pin, T-6% miniature, offers high zero- 8.5
bias plate current and sharp cutoff. High
perveance type with gm per unit of 4600
umhos. Utilizes *‘flat" cathode, “‘fiat’’ grid
wires, large plate area. Max. bulb temp.
rating is 120°C.

GB-7044 9-pin, T-6%2 miniature, features gm per 4.5
unit of 10,000 umhos. Uses *‘flat’’ cathode,
““flat’’ grid design. Large plate area has
“wings'’ for improved heat dissipation
capabilities. Max. bulb temp. rating is
160°C. Designed for cathode-follower
applications.

Sylvania Dissipation Current (mA)
Type Description (watts) (Each Section)
GB-5844 7-pin, T-5%, miniature, relatively high zero- 0.50 9.0
bias plate current and sharp cutoff.
GB-5963! 9-pin, T-6Y%2 miniature, mid-tapped heater 2.5 20

15

15

14

25

50

In addition to 100% tests for ac and dc shorts, samples
are lifc-tested for 1000 hours of “on-off” operation and
checked at intervals of 40, 200, S00 and 750 hours. Rigid
performance requirements are placed on such end points
as cathode interface impedance, plate current stability,
cutoff stability, heater-cathode Icakage, interelement
insulation, continuity, grid current. Heater cycling tests
arc performed for a minimum of 2000 cycles—one minute
“on,” four minutes “‘off.”

Ask your Sylvania Sales Engineer for full information
about Gold Brand Tubes for “on-off,” control and other
critical industrial-military applications.

SYLVANIA DUAL-CONTROL* MULTIGRID TYPES
Absolute Maximum Ratings

Plate
Sylvania Dissipation DC Cathode
Type Description (watts) Current (mA)
GB-7AK7 8-pin, lock-in base, T-9 pentode. Features 8.5 —

high zero-bias and sharp cutoff. Designed
for gating or driving applications.

GB-5915A 7-pin, T-5Y%2 heptode. Designed for gated 1.0 20
amplifier service.

GB-6145 8-pin, lock-in base, T-9 pentode. Features 10.0 —
gm of 9700 umhos.

GB-6888 8-pin, T-9 pentode. Max. bulb temp. rat- 8.0 80
ing is 130°C. Designed for pulse ampii-
fier, core driver and coincidence circuits.

tseparate terminals for each cathode

*Grids #1 and %3 can be used as independent control electrodes.

NEW! SYLVANIA-7738, -1803

.feature high electrical stability,
high reliability in short continuous
service under difficult
environmental conditions.

DESIGN MAX. RATINGS
Continuous Class C Svc at 175 MC 7738 7803
Plate Volitage 330 200 Volts
Plate Dissipation 5.0 3.5% Watts
Plate Input 7.5 5.5% Watts
Cathode Current 40 30* mAdc
Grid Current 10 2.5* mAdc
Negative Grid Voltage 50 75  Volts
Grid Circuit Resistance
Fixed Bias 0.1 0.1 Megohm
Cathode Bias 0.5 0.5 Megohm

*Each section

Originally designed for service in expendable sonobuoy
equipment dropped by aircraft, these two types are typical
of Sylvania capabilitics in the design, development and man-
ufacture of tubes for specialized industrial-military applica-
tions. If your design requirements demand specialized
industrial-military type tubes, draw on the creative engincer-
ing and production capabilities of Sylvania. Your Sylvania
Sales Engincer is ready to work with you.

SYLVANIA-7738. . . a miniature high-mu triode,
7738 utilizes silver-plated pins and high grid- 3
wire T.P. 1. for excellent VHF performance. Lead
inductance is optimized by the use of shielding.
It is capable of withstanding 450g shock.

SYLVANIA-7803 | .

. a miniature double-triode. it offers high g.. of

2,500 umhos per unit and low capacitance. 7803 4

uses the Sylvania-developed. rugged strap frame L -
grid —enabling use of fine grid wire, high T.P. 1.

For further information, contact the Sylvania Field Office nearest you. Or for data on specific types. write Electronic Tubes Division,
Sylvania Electric Products Inc.. Dept. K. 1100 Main Street. Buffalo 9. N.Y.

SYLNA
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These Litton TWT twins are PPM
focussed X-band traveling wave
tubes. They are not prototypes. They
are metal and ceramic tubes in field
application now.

Designed to cover X-band with
minimum saturated CW power of 20
milliwatts (L-3266) and 2 watts
(L-3236), they may be operated in
cascade to amplify signals as small as
—50 dbm to the 2 watt level. Their
performance, far exceeding the con-
servative specifications, is evident in
the accompanying graphs.

Small size (less than 12” in length),
light weight (under 4 pounds each),
and extreme environmental capabil-
ity (temperature compensated
—54°C to 86°C) make these tubes
the ideal choice for military applica-

LITTON

L-3236, 2 watts

. e

————

MADE W ULA

E wer

L-3266, 20 milliwatts

tions. A typical airborne equipment,
designed and manufactured by
Granger Associates of Palo Alto,
California, incorporates the L-3266
and L-3236 and occupies only 0.75
cubic feet, including all necessary
power supplies, modulating circuitry,
cooling, etc. This equipment is now
in field operation.

If your work involves ECM repeaters,
radar target enhancement, frequency
diversity radar or any application re-
quiring broadband microwave am-
plifiers, appraise these new tubes. In
production quantities their price is
the lowest in the field. Ask for.catalog
sheets on the L-3266 and L-3236.
Address: Litton Industries Electron
Tube Division, 960 Industrial Road,
San Carlos, California.

INDUSTRIES

Electron Tube Division

MICROWAVE
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“Capability that
can change
your planning”
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Graphite Facts

by George T. Sermon, President
United Carbon Products Co.

A

Some small talk...

From my past comments in this
column, some may suspect that I
disapprove of small, local shops.

The truth is—we both need them.
They serve United by keeping our
plant free from the clutter of non-
profitable, low volume orders. Also,
they force us to keep on our toes
when competing for jobs we both
can handle profitably.

These same shops provide you with
single graphite parts, customized
for you, at a reasonable price.
Delivery and service are good.

How we both serve you — each in
our own way — is illustrated best
by newspapers. In Bay City we like
our local daily — The Bay City
Times. But, with its plant and edi-
torial staff, we know it couldn’t
handle the job of putting out the
New York Times.

And, if the New York Times plant
and staff had to be supported by
Bay City, papers would cost a dollar
or more apiece.

That’s why it is wise for manage-
ment in considering sources for vital
graphite parts to review their own
market potential.

United has the experience, staff,
plant and financial strength to help
you achieve a profitable volume.
That’s our objective.

| (LTRIYN carbon products co.

BOX 747 BAY CITY, MICHIGAN
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FINANCIAL ROUNDUP

Reports Cite Earnings Dips

ELECTRONICS COMPANIES with strong
lines of consumer products though
often accustomed to steady or ris-
ing gains, are beginning to show
some fluctuations according to re-
ports coming in this quarter. Here
are some examples:

Hallicrafters, Chicago, manufac-
turer of ham radio gear, electronic
organs, shortwave radios and mili-
tary electronics equipment, reports
a gain of 1534 percent in net sales
and a 30-percent rise in earnings
after taxes for the year ended Aug.
31. Net sales figures, up this year,
were $29,374,490 as compared with
1959’s $25,417,364. Earnings after
taxes this year were $907,777 as
against $689,037 last year. Sales
backlog in commercial products at
the end of this year was $10 mil-
lion as compared with last year’s
$5 million.

Motorola reports third quarter
sales this year were up by a slight
margin over previous third quarter
records, although profits compared
to the similar period last year were
lower by about 9 percent. Net sales
for the quarter were $77,201,664
as against $77,145,487 last year.
Profits were $3,276,633 as against
$3,598,653. R. W. Galvin, company
president, commenting on the dip,
said volume was held down by re-
duced demand for tv receivers and
certain other consumer products, as
well as reduced volumes in the com-
pany’s military division. Also men-
tioned as factors were increased
general costs, temporary start-up
costs on new transistors and the
company’s decision to expand new-
product investigation and engineer-
ing.

Magnavox Co., Ft. Wayne, Ind,
announces company earnings show
a continuation of the trend to
higher earnings levels established
last year with a 50-percent increase
in profits. Net profits for the nine
months ending Sept. 30 were $3,-
534,000, compared with $2,384,000
last year, equal this year to $1.50

a share compared with $1.01 for
1959. Company president Frank
Freimann says the “disproportion-
ate increase in earnings is the re-
sult of a greater profit margin on
the government and industrial op-
erations of the company, and a
more favorable mix in consumer
products, as well as an improve-
ment in operating efficiency.” Sep-
tember quarter sales for the firm,
however, were off by 10 percent in
television and stereo hi-fi products,
due in part, according to company
officials, to delayed shipments and
industry-wide sales declines during
the period. Sales in October are
reportedly up and the fourth
quarter, said to be historically the
most profitable, looks favorable.

Admiral Corp.’s president Ross
Siragusa says his company’s sales
and profits on tv and radio re-
ceivers were higher during the first
three quarters of this year, but
adds that appliance sales slipped
sharply during the period. “The
severe industry-wide slump in ap-
pliances and the subsequent opera-
tion of our Galesburg, Ill., appliance
manufacturing facility at below ca-
pacity were responsible entirely for
the lower profits this year,” he said.
Consolidated sales for this year’s
first nine months were $144,976,-
988, compared with $145,849,148 in
1959. Profits were $1,207,764, com-
pared with $4,906,253 last year, be-
fore taxes.

After-tax figures were $497,072
or 21 cents a share this year as
against $2,371,376 or 99 cents a
share last year.

Zenith Radio reports a drop in
consolidated net earnings which
slid from $9,319,921 for the first
nine months of 1959 to $8,577,752
for the same period this year, a
drop of $742,169. A company state-
ment says although consolidated
sales for the nine month period
were up 43 percent over last year,
to a figure of $183,952,012, profits
in the period were affected by “a
continuation of unrealistic pricing

electronics



and liquidations on the part of sev-
eral principle competitors which
placed continued pressure on the
company’s profits.”

Consolidated sales for this year’s
third quarter were reported at
$65,688,191, as compared with $69,-
127,237 last year.

Borg Warner, which manufactures
a variety of electronic items
through its B-W Controls division,
Pesco Products division and its re-
cently established Omnitronics divi-
sion in Philadelphia says, “The
current down-drift in economic
conditions” adversely affected sales
and earnings during the third
quarter of this year. Roy C. Inger-

soll, company chairman, says that |

despite increased selling costs, sell-
ing prices of appliances and air
conditioning equipment are below
those of a year ago. B-W sales
during the first nine months of this
year were $451,458,928 compared
with $484,194,024 for 1959, a de-
crease of six percent.

Earnings after taxes this period
were $17,839,366 or $1.96 a share as
against $25,566,788 or $2.83 a share
in 1959, a decline of 30.2 percent,

25 MOST ACTIVE STOCKS

WEEK ENDING NOVEMBER 11, 1960
SHARES
(IN 100's) HIGH

LOW CLOSE
Lockheed Aircraft 1,317 281 25V2 27
Gen Tel & Elec 1,310 271% 26Ys 27%
Avea Corp 842 14% 13% 14y
Gen Electric 816 80 5% 18%
RCA 747 547 513% 5413
Westinghouse 621 S0l 47%  49%
Sperry Rand 611 19% 18% 19%
Int') Tel & Tel 545 40% 38% 40Ys
Litton Ind 512 81% 74% 803
Gen lnst 509 36Ya 317 36
Texas Inst 498 188% 169% 185
Gen Dynamics 438 a0t 37 39
Martin Co 429 55% 52%8 S4%
Philco 406 20% 18% 19%
Varian 364 46% 41y, 451,
Univ Controls 363 15% 144 15va
Fairchild Cam & Inst 340 162 145 1582
Raytheon 288 35% 32 35
Elec & Mus Ind 284 6Y 6 6
Potarad 283 20% 172 20%
Zenith 274 1023s 96% 101
Standard Kollsman 271 207 18V 20%
Lear Inc 269 18 1578 17%
Cubic Corp 264 Sle  42% 49
Collins Radio 262 48 4258 47V

The above figures represent sales of electronics
stocks on the New York and American Stock

MEASURES
W

VERY L
FREQUENC

.01 to
0.01 cps
with
corrections

BALLANTINE
ELECTRONIC

VOLTMETER
Model 316
Price: $330.

R

*J

FREQUENCY RANGE
0.05 cps to 30 KC, down to
0.01 cps with corrections

VOLTAGE RANGE

0.02 to 200 volts Peak-to-Peak

ACCURACY

39 throughout all ranges and
for any point on meter scale.

INPUT IMPEDANGE

10 megohms with average
capacitance of 30 ppf.

RESPONSE

Peak-to-Peak.

FEATURES:

® Minimum pointer “Flutter”
down to 0.05 cps.

® Reset switch for rapid
measurements.

® Only one period of wave re-
quired for stable reading.

® Single logarithmic voltage
scale and linear decibel scale.

f
|

for complete Information
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BALLANTINE LABORATORIES .

Boonton, New Jersey

Exchanges. Listin%s are prepared exclusively for
bELEEmONlcs by Ira Haupt & Co., investment
ankers,

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACULM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR
AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC DC AND DC/AC
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, OIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES
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‘The Important Difference
In Digital Voltmeters...

Check the design and construction features
pictured here. These are the subtle marks
of quality that exemplify the engineering
leadership of NLS . . . the important dif-
ference between NLS digital voltmeters
and those of other manufacturers. These
are the engineering innovations that assure
accuracy and rugged reliability . . . that
minimize maintenance and downtime . . .
that add to the long-term efficiency and
usefulness of NLS instruments. Yes, there’s

more to a digital voltmeter than meets the
eye . . . so look behind the front panel and
beyond the specification sheet before you
buy! Call on your NLS representative to
demonstrate the instrument of your choice
. . . to show what engineering leadership
means to you in digital voltmeter perform-
ance and usefulness. Write today for the
NLS catalog that describes the world’s
most complete line of digital voltmeters
. . . by purpose, by price!

Originator of the Digital Voltmeter

non-linear systems, inc.

DEL MAR, CALIFORNIA

PLUG-IN MODULAR CONSTRUCTION simplifies serv-
icing, drastically reduces maintenance costs, keeps
instruments on the job. More than 99%, of the com-
ponents of the NLS V44, Series 20 and Series 30
instruments are mounted on plug-in modules.

SNAP-OUT READOUT, exclusive on all NLS digital
instruments, permits 20-second bulb replacement
through front panel without tools. Precisely engraved
readout numerals can be read all day from close up
or far away without eye fatigue.
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484 DVM, complete with recording controls — is one
of the more obuious clues to superior engineering.
Even the lowest cost NLS instruments are more com-
pact with fewer cables and connections. Result:
greater reliability.

3 COMPACT DESIGN — illustrated by the 5V4"-high NLS j ““NO-NEEDLESS-NINES"” LOGIC in Series 30 results

from a new concept in transistor logic wkich elimi-
nates unnecessary, time-consuming cycling of step-
ping switches through their 9's and 0’s positions. This
increases accuracy, speed, reliability and usefulness,
particularly in systems applications.
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includes automatic selection and indication of range

5 FULLY AUTOMATIC OPERATION, pioneered by NLS,
and polarity, Human error is virtually eliminated.

PLUG-IN ACCESSORIES can be mated in minutes with
an NLS digital voltmeter to form hundreds of combi-
nations. These include AC/DC converters, preampli-
fiers, input scanners, and virtually every type of data
recorder.
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is checked by the “boil in oil” test at 158°F. This instruments outlast dry switches by a factor of five
feature eliminates all trimming of decade and ampli- . completely eliminate periodic disassembly for

|7 “NO POTS AT ALL" STABILITY of the NLS V44 DVM 8 PLUG-IN OIL-BATH STEPPING SWITCHES in Series 30
fier circuits, maneal lubrication of suatches.
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CABLE HARNESS ANALYZER

® simultonecusly tests for continuity.
leokage and hi-pot

® checks complex bronch circvitry [
® ropid, low cost progromming
® sase of operation

Ease of programming, fail safe cir-
cuits, wide range of programming,
latest state of art design, reliability,
rapid automatic go/no-go tests and
low cost are features of the CTI
Model 165 Cable Harness Analyzer.
A wide combination of test para-
meters, continuity current, hi-pot
voltage, continuity resistance, leak-
age resistance and time on conduct-
or, may be independently pro-
grammed. The Cable Tester auto-
matically checks up to 10,000 simple
circuits in increments of 200, or an
equivalent combination of main and
branch circuits. Connections provide
control of external relays in the cir- |
cuit under test. CTI has pioneered
the field of automatic testing, and
has applied its experience to devel-
oping the CTI Cable Tester, Model
165, into the most versatile and
economic wire harness analyzer
available.
Write for full information

CALIFORNIA
TECHNICAL
INDUSTRIES

OIVISION OF TEXTRON INC.
BELMONT 3, CALIFORNIA

Foremost in Automatic Testing
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Survey Probes Defense Spending

“THE FUTURE for defense spending
after fiscal 1961 is beyond any re-
liable means of estimate,” says the
marketing services division of
Smith, Winters, Mabuchi, Inc. in
its report issued this week—An
Examination of Various Aspects of
the Defense Market.

Future defense spending levels
are uncertain at this time because
they depend too heavily on political
and international factors, the firm’s
marketing division says.

In the broad sense, funds com-
mitted to defense have been at a
stable level for several years. So
has the apportioning of monies to
the various services.

The New York agency that is-
sued the report has been in the
marketing analysis business for
many years, started to make mar-
keting studies because it felt mar-
keting techniques such as selling,
advertising, sales promotion and
publicity, can be applied intelli-
gently only after market analysis.

Although the overall budget has
been fairly static for several years
uses of funds for procurement of
equipment and for research and de-
velopment have shown changes
such as:

(1) Aircraft—moving down

(2) Missiles—moving up

(3) Electronics and Communica-
tions—moving up

(4) Research and Development
—moving up

Of interest in the aircraft expen-
diture trend are two points:

(1) New obligations are at a
comparatively stable level

(2) Expenditures are falling

The missile trend shows:

(1) Obligations now at a peak
(which may be a plateau from
which they will rise to new highs)

(2) Continuing increase in ex-
penditures

Aircraft expenditures dropped
from a peak of $8.3 billion in fiscal
1954 to $6.2 billion in fiscal 1960.
Missile expenditures have risen
from $1.2 billion in fiscal 1956 to
$3.9 billion in fiscal 1960.

However, electronics will take a

larger and larger share of the
dwindling aircraft total. In fiscal
1956 the electronics share of total
aviation expenditures was esti-
mated at 25 percent and may rise
to 40 percent in the sixties.

Our industry’s share of missile
expenditures will rise to 60 percent
or more of the total in the sixties.
In 1956 electronics’ share of missile
spending was 50 percent, the report
states.

The gross expenditure picture
and that for electronics do not quite
agree because the electronics per-
centage of total expenditures is
rising.

Next year, on the whole, will be
another record year of business ac-
tivity, reports McGraw-Hill’'s De-
partment of Economics. M-H’s eco-
nomic opinion is backed up by a
score of leading business econo-
mists who participated in the com-
pany’s economic conference panel.
The economists recently traveled
through many of the nation’s in-
dustrial and financial centers where
they obtained up-to-the-minute in-
formation on the outlook for the
major industries.

However, there is widespread
agreement that there will be a de-
cline in many activities in the early
quarters of 1961.

Some reductions in industrial
output in gross national product
are expected before business begins
to move ahead in 1961, says the
McGraw-Hill  economics group.
Their opinion is that the decline
in gross national product and in
industrial production in early
months will be only half as severe
as 1958. This opinion contrasts
with that recently reported by eco-
nomists of the Chase National Bank
who look for a decline about equal
to that of 1958 (ELECTRONICS, p
24-25, Oct. 14).

During the early months of 1961,
industrial output will decline about
7 percent, reports Douglas Green-
wald, Manager of Economics for
McGraw-Hill.

A higher operating rate for steel

electronics



is expected in the months ahead be-
cause iventories are low; but pro-
duction record for 1961 is expected
to fall a little short of the 1960
mark, about 5 percent.

Auto industry sales for 1961 are
expected to be down about 10 per-
cent from 1960’s total of 6.6 million
units, including imports. This in-
dustry’s production decline will be
aggravated by the trend to lower
priced compacts which could mean
a still larger drop in dollar sales.
Here is a summary of outlook for
other industries:

(1) Machinery and electrical
machinery—inventories are high,
relative to sales volume. Inventory
problems of electrical appliance
makers won’t be solved quickly.

(2) Nondurable producers and
retail outlets (soft goods) outlook
is relatively bright.

(3) Chemical industry — ex-
pected to hold sales gains made this
year despite expected cuts in in-
dustrial production.

(4) Paper makers and Dpetro-
leum producers—expected to fare
better than industry as a whole.

Manufacturers will feel a sharp
bite on profits. It has already be-
come evident. From a $45.7-billion
annual rate in the second quarter
of 1960, profits before taxes are
expected to slip to $41-billion rate
in the third quarter. The slide is
likely to continue into mid-1961 and
profits should begin to improve as
production rehounds.

FIGURES OF THE WEEK
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= TRYGON

e

TRANSISTORIZED DC POWER FOR LABORATORY USE

Exclusive

T50-750 T20-2 T50-1.5
0-50V. 0-20V. 0-50V.

0..75A 0-2A. 0-1.5A,
CONSTANT VOLTAGE ONSTANT VOLTAGE

CONSTANT CURRENT CONSTANT VOLTAGE

CONSTANT CURRENT
The Trylab line of transistorized power supplies provide a highly
flexible, multipurpose family of laboratory supplies. Adjustable
overcurrent protection insures that only the desired amount of cur-
rent will flow through the load, while the capability of also adjust-
ing voltage into the low millivolt region allows powering of tunnel
diode devices. If precise measurements are required, remote sens-
ing maintains the regulation at the load. Remote programming in
both the voltage or current mode furnishes capabilities for complex
laboratory measurements. Of course, as in all Trygon supplies, only
the finest quality components are utilized.

150-1.5
0-50V, 0-1.5A

MODEL
CONSTANT VOLTAGE MODE

Voltage Range
Regulation
Ripple

150750 1202
050V, 0-75A 0-20v, 0-2A

Adjustable down te zero volts
0.05% or 15 mv
Less than 0.5 mv RM.S
Remote Sensing Provided to maintain sensing at the load
Recovery Time 50 microseconds
Stability 0.05% after initial warm-up
Stiort Circuit Protection Adjustable current limiting Adjustable electronic cut-off

Remote Programming ' 50 ohms/volt over entire tange

CONSTANT CURRENT MODE

Regulation 0.05% or 250 microamps

Ripple 0.01% or 25 microamps

Maximum Open Circuit Voltage 70 volts 25 volts

Current Range 20.750 ma 20:2.000: ma

Size 87 h, 6%" w, 8" h, 6%4" w, 83" h, 63" w,
8" deep 8 deep 934" deep

Price $186.50 $199.50 $249.50

Trygon also designs and manufactures a complete line of rack mounted
transistorized supplies ranging from 0-300 Voits, 0-20 Amps. Write
today for a complete catalog.

mm @)

ELECTRONICS,

INC. \
111 Pleasant Ave., Roosevelt, L. I, N. Y.
FReeport 8-2800 / \

CIRCLE 25 ON READER SERVICE CARD

25



CETON ELECTRONICS

-
p .l s




i

THE FIRST
SILICON DIODE ....
COMPUTER-PREDICTED
RELIABILITY

] 4 .‘- -‘ O .. - e .l l‘- -.. - 2 'l‘.l d I.- .- ‘-'.‘
%&m .“ ufact e tin b. ;-‘...- P :. a -~‘o- a :' e




NEC microwave carrier terminal equipment
with transistor reliability

iREnT
kel
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o

v

4-bay array of NEC 120-channel terminal equipment for microwave links

This fully transistorized carrier
telephone equipment  for
microwave links provides 120
toll quality telephone channels.
Characteristics meet or sur-
pass all CCITT requirements.

It offers these advantages
over conventional tubed e.
quipment :

x 90% reduction in power consump-
tion

« Lower operating temperature

« Less floor space

» Increased reliability, resulting in
lower maintenance costs.

Each 300-3,400 c/s tele-
phone channel can accom-
modate 24 voice-frequency
telegraph channels operated
at a keying speed of 50 bauds.

NEC will also make available
within this year 600-channel
transistorized equipment.

A part of print-wired channel translating unit

@ Communications Systems [ Electronics
Nippon Electric Co, LId. o, sopmn
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TOUGH
TACTICAL

BRAINS

Today's combat declsions depend on lightning-fast calculations. The answer is
rugged, high-speed computers in the fleld. Autonetics fills this need with compact, solid-state
designs that give mobility, flexibility, reliability under military conditions: VERDAN, for missile check-
out, airborne and submarine weapon systems,; FADAC, for artillery fire control and support com-
putations. These systems help keep America's military computer capability foremost in the world.

Electromechanical systems by Autonetics @ Division of North American Aviation
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& “’\/ : FIRST.n H- F F‘éc;\tary Power Supplies

W\ ./
x‘\\ S \\¢ Jol '/‘ /X, All your needs for dependable High
N\ X\ 'J‘\i / 7N X A LY i/) Frequency Power Supplies can be found at
K:\\ ”i\1 / AaS P~ . N\ LT ¥ one source —American Electronics’
K“‘\' pon = / / T3 “ J ,»\“ yyal Precision Power Division. Here engineering
AR AR ¥ A 4 y —\, /,:l’ skills and manufacturing know-how
AN S >TSS L7/ < .'/"i/- have been pioneering new Rotary Power
\*:L‘/ ,)f b [\/ ]j/\ ¢\ b7 A developments for over a decade.

\"‘\'\ \‘*;:y’,f;\ AL
RO

FIRST to introduce a brushless, inductor type 400 cycle
generator. Field windings are cast integrally with the rotor.
Windings are practically indestructible.

Typical Generator for H-F
Industrial Installations

FIRST to furnish 1200

cycle generators as the power
source for industrial and medical
X-Ray equipment —equipment
used to check the NauTILUS and other atomic

submarines for perfection of hull weldments and seams,

FIRST to meet the demands of the aircraft industry for

. C ter Check-Out Generator,
1600 cycle power to check out airborne computer systems. — ‘f;of) and 1600 Cycle ’

FIRST provide the high cycle generator as the power
source for high speed routers for metal working.

FIRST to fumnish power source for ultra hfgh frequency
lighting systems for more efficient lighting at lower cost.

Write or call for our Rotary Power brochure, which gives the
complete story on these and other power supply units.

A\ AmMERICAN ELECTRONICS, INC. AC-DC Supply for Production

2 Check-Out Station
g PRECISION POWER DIVISION
1598 EAST ROSS AVENUE - FULLERTON, CALIFORNIA

TELEPHONE: MADISON 5-7192
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Freezing temperatures hold no threat for this hardy
battery! The performance of Mallory’s new low-
temperature, wound anode mercury cell far surpasses
that of conventional pressed powder anode cells at temperatures
around 82°F. This improved performance yields increased capacity
per unit volume for all-weather uses, such as navigational buoys,
emergency beacons, air-sea rescue transceivers, survival kits, marker
lights, warning devices, and many other applications.

The ribbon wound zinc anode of this new mercury cell has a large
surface area in contact with the electrolyte. The interleaved absorbent
retains the electrolyte and facilitates ionic transfer over the entire
anode surface area. This lowers the temperature sensitive anode
impedance in the freezing temperature zones.

Wound anode construction also increases cell efficiency. At drains up
to 100 ma, 909, of available room temperature capacity is attained.
Cell units can be packaged to yield up to 45 watt hours per pound.

Write for complete engineering data, including sizes available, sug-
gested applications, characteristics curves and tables. Detailed infor-
mation on current military uses is available to authorized companies.

Mallory Battery Co., North Tarrytown, N.Y.
a division of

P.R.MALLORY & CO. Inc.

HOURS

HOURS LIFE VS. TEMPERATURE OPERATION

Wound Anode (RM-1450R) vs. Pressed Powder
(RM-12R)

Data shows hours life to .9v cut-off on typical
transceiver duty 10ma rec. 5 min. 75ma trans.
5 min. coantinuous cycle.
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In Canada, Mallory Battery Company of Canada Ltd., Toronto 4, Ontario

November 25, 1960

P s .

CIRCLE 31 ON READER SERVICE CARD N



Simpson’s New VOM

1% Accuracy
Excellent Repeatability

Predictable Accuracy

over wide temperature range

Photo courtesy of Admiral Corp. Engineer shown is using the Model 270 in
evaluating operating characteristics of developmental type deflection tube,

Do you need to check day-to-day variations in circuit operation?
Or know what accuracy you're getting at different temperatures?
If so, you especially will appreciate the capabilities of this new volt-
ohm-milliammeter. For example, any particular voltage value will
give identical readings today, next week, next month at an accuracy
you can pinpoint from 67° to 87° F. The 270 is an engineer’s VOM.
Its base accuracy of 1149, DC (77°F, at full scale) covers a wide
range of critical checks. It is portable, self-powered, built to have
the rugged dependability typical of all Simpson VOMSs. Accessories
include carrying case and a variety of probes. Look it over at your
Electronic Parts Distributor soon.

Model 270

AC-DC VOLT-OHM-MILLIAMMETER

® MIRROR SCALE

® 59 RESISTORS

® GOLD BONDED DIODES

® FAMOUS "“STAY ACCURATE* MOVEMENT
® POLARITY SWITCH

o

ELECTRIC COMPANY

5203 W. Kinzie St., Chicago 44, lllinois
Phone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd.

Ltondon, Ontario

DC Voltage (20,000 ohms-per-volt}:
0-250 mv; 0-2.5 v; 0-10 v; 0-50 v;
0-250 v; 0-1000 v; 0-5000 v, {Accu-
racy, 12 %)

AC Voltage (5000 ohms-per-volt}:
0-2.5 v; 0-10 v; 0-50 v; 0-250 v;
0-1000 v; 0-5000 v. (Accuracy, 2%}
AF Ovutput Voltage (With .1 micro-
farad internal series capacitor):
0-2.5 v; 0-10 v; 0-50 v; 0-250 v,
Volume Level in Decibels {Zero DB
equal to 1 milliwatt across a 600-ohm

line): —~20to 4+ 10 DB; —8 to +22 DB;
-+ 6 to +36 DB; + 20 to +50 DB.
DC Resistance: 0-2000 ohms (12 ohms
center); 0-200,000 ohms {1200 ohms
center); 0-20 megobhms {120,000
ohms center}.

Direct Current: 0-50 mv a; 0-1 ma;
0-10 ma; 0-100 ma; 0-500 ma; 0-10
amp.

Model 270, complete with test leads

d O tor*
Manual .. ... ..... $5095

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT
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At Last— High Relia bi“ty in NUMBER 10—RELIABILITY SERIES
Carbon- Film Potentiometers!

Bourns Trimpot® carbon-film potentiometers now offer you up to 150°C —with resistance shift only half that of ordinary
twice the stability of any carbon unit heretofore available... carbon elements. In addition, they far exceed the requirements
at temperatures as high as 150°C. Now, for the first time, you of Mil-Specs for humidity and MIL-R-94B

can incorporate high-resistance, infinite-resolution potentiom Trimpot Resiston units are available from factory and distrib
eters in your circuit without sacrificing reliability. The reason: utor stocks with three terminal types...three mounting styles
Resiston*, a remarkable new carbon element that and standard resistances ranging from 20K to
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