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Pesting lunar satellite scheduled to be fired next month. Paddle wheels
hold solar cells; dazzle paint controls temperature. See p 63
Pinwheel sounder explores ground-scatter propagation. See p 74
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Type 1650-A Impedance Bridge . . . $450 .
For general purpose R/L/C measurements

Ranges: R: Im%« to 10 M@

: 1luh to 1000 h

: 1 pf to 1000uf

: 0.001 to 50 (at 1kc)
: 0.02 to 1000 (at 1kc)

Loor

Basic =19 accuracy
Built-in null detector
Built-in 1-kc oscillator; bridge useful to 20kc with external sources

. OUTSTANDING
. BRIDGES

Type 1632-A Inductance Bridge ... $950
For precise measurement of inductance

Full-Scale Ranges: L: 111 xh to 1111 h
H (minimum indication is 0.0001 zh)

G: 111umhos to 1111 mhos

! Basic =0.1% accuracy. Inductors having nearly equal
values can be compared to an accuracy of 1 part in 103

Designed for 1-kc measurements. Can be used to at
least 10kc with slight decrease in accuracy.

Type 1605-A Impedance Comparator . .. $800

For rapid measurements of impedance
and phase angle without manual balancing

Panel meters indicate percent difference in impedance magnitude
and phase angle between unknown and external standard

Ranges: Z: 2% to 20MQ
AZ: =0.01% to =10%
£0O: =0.0001 to =0.1 radian

Accuracy: =0.01%
Built-in 100c, 1kc, 10kc, and 100kc frequency sources.

Write For Complete Information

GENERAL RADIO COMPANY

WEST CONCORD, MASSACHUSETTS

' Type 1607-A Transfer-Function
and Immittance Bridge ... $1775

For VHF-UHF measurements of transistors,
tubes, networks and components

Frequency Range: 25 to 1500 Mc

Biasing Provisions: Built in for use with external d.c sources,
Maximum current, 250 ma; maximum voltage, 400 volts.

Measurement Range Accuracy (from 150-1000 Mc)

Voltage and current

ratios (R) 0-30 25(1 + vR)% + 0.025

Transimpedance (Z»,) | 0-1500 ohms | 2.5 <1+ \/5501)%+1.250hms

Transadmittance (Yay) | 0-600 mmhos { 2.5 <1 + /YZ_E)% + 0.5 mmho

Impedance (Zs) 0-1000 ohms | 2.0 (1 + \/55103)% + 1.0 ohm

Admittance (Y11)

0-400 mmhos | 2.0 (1 + \/‘%)% + 0.4 mmho

NEW YORK, WOrth 4.2722 CHICAGO

NEW JERSEY, Ridgefield, WHitney 3-3140 Ook Por

k Abington
Villoge 8-9400

HAncock 4-7419

PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA
Silver Spring Los Altos Los Angeles Toronto
JUniper 5-1088 WhHitecliff 8-8233  HOllywood 9-6201 CHerry 6-2171
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THE
RECORDING THAT
WASN’T

.=« It's happened to lots of
magnetic tape users

Burton browne advertising

. i \T
QA el — —

Maybe you've been one of these unfortunates . . . who've spent
Test factually demonstrates shielding effectiveness of Netic thousands of dollars . . . plus many man hours . . . to record valu-
alloy material and enclosure design. Instrumentation used: ble inf Q q
e (i) G st A% R Wl able information on magnetic tapes . . . only to find the data useless

Variac. pickup probe and Netic Tape Data Preserver. For from accidental distortion or erasure.

complete test details and results, request Data Sheet 142. Unexpected exposure to an unpredicted magnetic ﬁeld, andl
presto! —your valuable data is filled with irritating odd noises. Dis-
tortions may result in virtual data erasure.

Unprepared tape users never realize the danger of loss until
it’s too late.

Such losses have become increasingly common from damaging
magnetic fields during transportation or storage. These fields may
be produced by airplane radar or generating equipment or other
power accessories. Also by generators, power lines, power supplies,
motors, transformers, welding machines, magnetic tables on surface
grinders, magnetic chucks, degaussers, solenoids, etc.

Since 1956, many military and commercial tape users success-
fully avoid such unpleasant surprises. Their solution is shipping
and storing valuable tapes in sturdy NETIC Tape Data Preservers.

Data remains clear, distinct and distortion-free in NETIC Pre-
servers. Original recorded fidelity is permanently maintained.

| Don’t take chances with your valuable magnetic tapes. Keep
For,safe, dislortipg JreeSioragerof Targel quanttisdtaf ilal them permanently clear and distinct for every year of their useful life
magnetic tapes. Designed for Military Establishments, Radio
& TV Broadcasters, Automated Plants, Libraries, Labora- in dependable NETIC Preservers. Can be supplied in virtually any
tories; (Gav.t Agenciesifelc size and shape to your requirement. Write for further details today.

e oy
N .

For complete, distortion- free protection of valuable tapes during transportation or storage. Single or multiple
containers available in many convenient sizes or shapes.

agEn G SHID W
s

(™

Composite photo demonstrating that magnetic shielding qual- MAG N ETIc SH|EI-D D IVISIUN PERFECTI u N MICA cu
ities of NETIC alloy material are not affected by vibration, .

shock (including dropping) etc. Furthermore, NETIC does not A Il £
retain residual magnetism nor require periodic annealing. 1322 No. Elston Avenue, Chicago 22, Illinois

Originators of Permanently Effective Netic Co-Netic Magnetic Shielding
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ARNOLD 6T CORES:
PROTECTED AGAINST SHOCK,
VIBRATION, MOISTURE, HEAT...

AVAILABLE FROM STOCK

The hermetically-sealed aluminum
casing method developed exclu-
sively for Arnold GT tape cores is
packed full of advantages for you
. . . performance-improving and cost-
saving advantages.

It is compact: you can design
for minimum space/weight re-
quirements. It’s extra-rigid to pro-
tect against strains. And it gives
you maximum protection against
environmental hazards. Arnold 6T
tape cores are guaranteed against
1000-volt breakdown . . . guaran-
teed to meet military test specs for

October 28, 1960

resistance to shock and vibration
. . . guaranteed also to meet mili-
tary specs for operating tempera-
tures. They require no additional
insulation before winding, and can
be vacuum-impregnated afterward.

And now a NEW Arnold service:
immediate delivery on your proto-
type or production requirements
for Deltamax 1, 2 and 4-mil Type
6T cores in the proposed EIA
standard sizes (see AIEE Publica-
tion 430). A revolving stock of
approximately 20,000 Deltamax
cores in these sizes is ready for you

on warehouse shelves. Subject to
prior sale, of course, they’re avail-
able for shipment the same day your
order is received.

Use Arnold 6T cores in your de-
signs. Technical data is available;
ask for Bulletin TC-101A and Sup-

plement 2A (dated June’60). Write
The Arnold Engineering Company,
Main Office and Plant, Marengo, Il

ADDRESS DEPT. E-10

#ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

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

1538
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CROSSTALK

ABLE-5 LUNAR SATELLITE.
Engineers in the accompanying
photograph are attaching the tem-
perature-control vanes to the Able-5
payload on the launch stand. Sched-
uled to be launched towards the
latter part of November, Able-5 will
carry 50 of the vanes to keep the
internal temperature of the pay-
load within a range of 40 to 85 F.
For details of the temperature con-
trol system, as well as a description
of the experiments and instrumen-
tation, turn to the article on p 63
by P. F. Glaser and E. R. Spangler
of Space Technology Labs.

EUROPEAN EXPANSION by U.S. electronics companies is going on
at a brisk pace. In most cases, spokesmen for manufacturers say they
are setting up shop abroad to be nearer new markets opening up in
Europe. Some say they will place their companies in positions of coopera-
tion with European economy by being on the scene, rather than com-
peting with it by trying to supply European markets from the U.S.

Much of the expansion thinking comes in the wake of the Common
Market planning that would give a favorable edge to goods manufactured
in member nations. To get some idea of the pace of growth abroad,
Associate Editor Emma has been speaking with manufacturers, financial
men and government officials. Read the story on p 30.

ELECTRONIC WATCH. This week you will be seeing the first news
announcements of the Bulova Watch Company’s electronic watch, the
Accutron. Because it contains no escapement or balance wheel, the watch
does not tick. Its barely audible hum is caused by the vibrations of an
inch-long tuning fork. This electromagnetic tuning fork is controlled
by a transistorized circuit, powered by a 1.3-volt mercury cell that lasts
a year. The accuracy is guaranteed to be within one minute a month.
(For kings, there’s a platinum model at $2,500; for jacks, stainless steel
at $175.) To see a photograph of the watch, drawings of its internal
mechanism, and a schematic of the circuit, turn to Assistant Editor
Gray’s article on p 35.

Coming In Our November 4 Issue

SOLID-STATE MASER. In the four years since the solid-state maser
amplifier was first proposed, it has made significant contributions to
space radar, space communications and the improvement of existing
electronic systems. Even so, the maser’s potential is only starting to be
realized; researchers are working on new types, new materials, circuit
design, auxiliary apparatus and microwave power supplies.

In our next issue, J. W. Meyer, associate head of the radar division
at MIT Lincoln Lab, discusses the systems applications of solid-state
masers. His informative article outlines the problems of designing cir-
cuits with masers and brings you up to date on the progress in maser
research since his previous article in ELECTRONICS (p 66, April 25, 1958),
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HIGH IMPEDANCE

HIGH GAIN

LOW DRAIN

LONG LIFE

You Get Them All With The
Raytheon CK6611 and CK6612

There’s no need to compromise when you design Raytheon
CK6611 or CK6612 into your RE stages. These fully shielded,
subminiature pentodes are specially designed for battery-oper-
ated communication applications where high input impedance
and maximum gain along with low filament drain are required.

Military specification approval and Raytheon’s intensive
quality control program assure the ability of both types to meet
and surpass vibration, shock, fatigue, and life test require-
ments. Average life expectancy, for example, is in excess of
5,000 hours. Excellent uniformity of characteristics and avail-
ability are the result of Raytheon’s special production facilities
and long experience in manufacturing these types.

For technical data on the CK6611 and CK6612 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

CHARACTERISTICS ANO TYPICAL OPERATION — CLASS A, AMPLIFIER

Filament |Filament | Plate Grid =2 Grid =1
Voltage (dc) | Current | Voitage | Voltage Voltage Transconductance
CK6611 | 1.25volts | 20mA | 30 volts | 30 volts 0* 1,000 «mhos
CK6612 | 1.25 voits | 80 mA [ 30 volts | 30 volts 0** 3,000 umhos
*Grid Resistor = 5 megohms ‘ **Grid Resistor = 2 megohms

RAYTHEON COMPANY

INDUSTRIAL COMPONENTS DIVISION




|
Choice of

189

standard capacitors |

originator of miniature aluminum foil elec-
trolytic capacitors, offers these polar units
in subminiature sizes. Capacities from 2 to
2000 microfarads, voltage range from 3
to 50 WVDC.

APD series, axial lead capacitors, in 13 case
sizes offering 91 standard units.

APS series, single end units, in 14 case sizes
covering 98 standard choices, a total selec-
tion of one hundred eighty-nine (189) choices.

Many other types of aluminum foil capacitors
are available as Specials . . . including inter-
mediate voltages, closer capacity tolerances,
non-polar, and multiple section capacitors.

FOR: Computers e Transistor Radios e
Audio Crossover Networks ¢ Hi-Fi Tuners and
Amplifiers » Tape Recorders ¢ Mobile Com-
munications and every application where
space and weight saving, combined with
reliable performance and long life, are of
prime importance. Write for Bulletin 2641,

International Electronics Industries, Inc,
Box 9036-W, Nashville, Tenn,

i AN ”’ COMPANY

where reliability replaces probability
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COMMENT

Electronics Probes Nature

I have read with considerable in-
tercst the report “Electronics
Probes Nature” (p 53, July 29).
You have done an excellent piece of
work in compressing, within thirty
pages or so0, a vast amount of knowl-
edge concerning our planet and
solar system.

It is encouraging to note that the
science of electronics is sensitive
and amenable to the requirements
of the various branches of knowl-
edge—including space technology,
meteorology, oceanography and the
like. Certainly, without the great
advances which are constantly tak-
ing place in the art of electronics,
the other disciplincs would be badly
handicapped.

Please accept my warmest con-
gratulations on your excellent re-
port.

H. G. DoLL
SCHLUMBERGER WELL SURVEYING
CORP.
RIDGEFIELD, CONN.

Japanese Instruments

. Your story “Japan Probes
Instrument Market” (p 40, Sept.
30) demonstrates one service that
ELECTRONICS seems peculiarly able
to render. I mean the ability to
place one development in perspec-
tive by reporting it side by side
with another, as you reported the
New York show side by side with
the one in Moscow . . .

D. D. CAPELLE
NEW YORK

I want you to know how very
pleased the group from Japan were
with the story “Japan Probes In-
strument Market.” It was a smash-
ing story and the pictures were
excellent.

One amusing sidelight on it all
took place last Friday. We had set
up an interview with another maga-
zine, and as the reporter would ask
a question, Mr. Horiguchi would
say “read the article that came out

this week.” It didn’t even matter
that the approach the reporter was
pursuing was different from
yours . ..

DUNNIE KAYES
GRANT ADVERTISING
NEwW YORK

Well, Mr. Horiguchi ought to
know. As head of the instrument
group, he had given us most of the
information that went into the ar-
ticle. Of course, the sidelights ca-
bled to us from McGraw-Hill’s
Moscow bureau chief Conine
greatly helped to put the New
York instrument show into a
proper perspective.

Electromechanical Devices

We read with interest your com-
prehensive coverage of the field of
electromechanical devices (“Elec-
tromechanical Devices and Systems
for Electronics,” special report be-
ginning on p 57, Sept. 30). We
note, however, an error in the sec-
tion devoted to electromechanical
readout on p 79 where you have
transposed the identification of the
Liquidometer spiral scale indicator
with the Bendix tape type indicator
(Fig. 1, B & C).

This is not to suggest that Lig-
uidometer does not also manufac-
ture servo-driven tape indicators.
Liquidometer has developed multi-
ple display tape type indicators for
indicating fuel sequences on at
least one advanced model of air-
craft. Other Liquidometer indi-
cators of this type have been de-
veloped to display exhaust gas
temperatures and angular displace-
ment.

SANFORD SOLARZ
L1QUIDOMETER CORP.
LoNG IsLaND CITY, N. Y.

Kelvin and Kilos

I am interested in the article
(“Future Developments in Engi-
neering,” p 159, Mar. 11) by T.
Emma and M. F. Wolff.

On p 163, I am uncertain as to
what frequency the designation
“30 K” means, and I am also hazy
as to whether or not transmission
through the air could be accom-
plished at that frequency.

F. VINTON LONG
TEXAS EASTERN TRANSMISSION
Corp.
SHREVEPORT, LA.

Authors Emma and Wolff re-
ferred to a temperature of 30 de-
grees on the Kelvin scale, not 30
kilocycles. It’s certainly a possible
confusion; this is one time the
context didn’t make it clear.

electronics



New Allen-Bradley

LINE OF

Discoidal Capacitors

PROVIDES

SUPERIOR PERFORMANCE,
PHYSICAL UNIFORMITY

Type FU6D

Type SS5A
Solder mounting with

Type SB3A A
0.195" max diam eyelet

Screw mounting with
14-32 UNEF-2A thread

Type SB4A
Screw mounting with
6-40 UNF-2A thread

Type FB3B
Screw mounting with
14-32 UNEF-2A thread

NO PARALLEL RESONANCE EFFECTS AT 1000

MCPS OR LESS. The exclusive dielectric construction of
Allen-Bradley Discoidal Feed-thru Capacitors eliminates all
parallel effects normally associated with tubular feed-thru designs.
This complete freedom from self-resonance permits the use of
much higher capacitance values, providing far greater attentua-
tion of undesired radiation.

Allen-Bradley Discoidal Stand-off Capacitors provide maximum
capacity for by-pass purposes in a minimum of size.

These extremely compact Allen-Bradley capacitors have an
unusually rugged structural design, which provides complete and
permanently mechanical protection as well as ease of assembly.
The gold-plated terminals assure excellent solderability.

Insist on Allen-Bradley quality discoidal capacitors—they have
no equal on the market. Write today for Technical Bulletin 5409.

Allen-Bradley Co., 110 W. Greenfield Ave., Milwaukee 4, Wis,
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

October 28, 1960

Solder mounting with
0.195" max diam eyelet

9
»

of the seven standard
A-B filter capacitors

Type FASC
Solder mounting with
0.195" max diam eyelet

Type FB2B
Screw mounting with
12-32 UNEF-2A thread

Allen-Bradley
Discoidal Capacitors

50 100

QUALITY
ELECTRONIC COMPONENTS
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Worlds Largest

500 Watts—Mode! R

300 Watts—Model N

77
.‘\'\.\I\“‘ i

»,
»,

150 Watts—Model L

100 Watts—Model K 75 Watts—Model G



- SIZES

Selection =&s

--STOCK UNITS
s~ SPECIAL FEATURES

offers the largest and most
varied assortment of power rheostats ever
developed.

You can choose from 413 stock com-
mercial sizes and types ranging from 1215
)) to 1000 watts . . . or from over 400 stock

p, MIL-R-22A sizes and values, with “special
) fast delivery” on all other MIL units. You
can find, for example, scores of different
shaft styles, sizes, configurations—already
engineered and waiting. Literally, hundreds
of other special features take care of any
rheostat application envisioned today.

But Ohmite rheostats give you more than
Just “largest selection.” Ohmite wire-wound
units of all ceramic and metal construction
represent the highest degree of operational
reliability ever attained in rheostats. They
bring you the backup of industry’s greatest
reservoir of engineering talent in rheostat
design and application.

Because of this, you find more Ohmite
units in use than all other makes combined.
On your next project calling for rheostats,
make your selection from the smooth, close
control units preferred throughout industry.

L._‘ h \
R IR

f

-

Stocked by the Factory
1000 Watts—Model U and Electronic
Distributors Everywhere

OHMITE RHEOSTATS

Rheostats Tap Switches

" 121 Watts |

Model E Power Resistors Relays

Precision Resistors R.F. Chokes
Variable Transformers Germanium Diodes
Tantalum Capacitors Micromodules

25 Watts
Model H
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365 366 367 368

400 HOURS
OF
AMPLIFICATION!

Less than 2uv of drift for over 400 hours of contin-  improve cooling efficiency. Polystyrene capacitors
uous operation! That’s just one of the many outstand-  are used in all critical areas. Rugged, militarized
ing features of KINTEL’S new 112A wideband DC components are used wherever compatible with
amplifier —the unit that is the successor to KIN TEL’S required performance characteristics. Write
111 series DC amplifiers. Frequency response is from today for technical information or demonstration.
DC to beyond 40 ke, output capability up to 45

volts. It has an integral power supply, fits the same
cabinets and modules, and can be used to replace any
KINTEL Model 111 amplifier.

HIGH ACCURACY. The 112A amplifies microvolt-level
signals from DC to 2 ke with a gain accuracy of
+0.5% on any gain setting, better than +0.01% accu-
racy on individual gaih settings by means of the
Micro-Gain adjustment.

RELIABILITY. Overall dissipation has been reduced and
reliability enhanced by replacing the tubes used in
the 111 amplifier power supply with silicon rectifiers
in the 112A. Special heat-conducting shields, heat
sinks, and an improved mechanical layout further

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

112A Amplifier with a 112A-A plug-in unit that
permits 10 gain steps from 20 to 1000 with 1
to 2 times vernier adjustment at each step...$625

112A Amplifier with a 112A-B plug-in unit that
converts the amplifier to a +1 unit having

an input impedance over 10,000 megohms, a gain
accuracy within =0.001%...$615

195 Single amplifier cabinet... $125
191A Single amplifer 19” rack module...$150
190 Six amplifier 19” rack module. .. $295

Immediate delivery from stock in reasonable quantities.
Representatives in all major cities.

wr S

electronics

ECTRONICS, INC.



ELECTRONICS NEWSLETTER

Planning Research Effort
In Organic Semiconductors

RESEARCH PROGRAM in semiconduc-
tor phenomena of organic struc-
tures will be undertaken bv South-
west Research Institute, San
Antonio, Tex., according to reports
reaching ELECTRONICS. The pro-
gram will study charge-transfer
mechanisms in organic materials,
then attempt the synthesis of com-
pounds having improved semicon-
ductor possibilities.

Pyrolosis (heat treatment) and
ionizing radiation will be investi-
gated as methods of altering elec-
trical characteristics. Institute
spokesmen say they’re interested
for several reasons: raw materials
are abundant and cheap; synthesis
and purification are easier than
with inorganic materials; organic
compounds are capable of handling
high voltages and currents and can
be deposited easily as thinfilms.

Attitude Sensor Uses
No Rotating Parts

ATTITUDE SENSOR employing no ro-
tating parts was reported last week
by ITT Laboratories in San Fer-
nando, Calif. The device utilizes
four tiny mirrors mounted on leaf-
type vibrating springs to pick up
the magnified image of the earth
or other object. Each mirror has its
own light detector which may be a
photocell, solar cell, or infrared de-
tector. Mirrors are driven synchro-
nously by a speaker voice coil with
operating frequencies between 50
cycles and 10 Kc, selected according
to detector speed.

Mirrors are mounted 90 deg
apart; signals from opposing mir-
rors are amplified, rectified, and
compared. Zero signal output means
that the object is directly on the
desired optical axis. Imbalance in
signals indicates an out-of-vertical
condition; corrective action is
taken, in the case of a satellite ap-
plication, through servomechanisms
operating on stabilization controls.
The prototype sensor uses eight
transistors.

ITT says the sensor consumes
0.01 watt, will last 5 to 10 years in

October 28, 1960

space and weighs less than half a
pound. Rotating-type sensors use
4 to 8 watts and are relatively
short-lived because of bearing and
lubrication problems.

Main use, say ITT scientists, is
in satellite stabilization systems,
but firm predicts device will be
widely used in stellar navigation.

Small Business Profits
From Computerized Design

MEDIUM-SIZED COMPUTERS will per-
mit small manufacturers to save
$3 out of every $4 required for de-
signing new product lines or modi-
fying existing products, according
to demonstrations going forward
this week in Chicago. A special
computer design seminar at the
Knickerbocker Hotel on Wednesday
showed 45 small-business enter-
prises how it’s done.

Reduction of transformer design
time from four days by hand to half
an hour by computer will be demon-
strated by Leroy Carson of the
Mattern X-Ray division of Land-
Air. Case histories from four com-
panies report how small and me-
dium-sized computers can help
small companies increase output,
save material costs, standardize
product lines, give sales depart-
ments accelerated service on cus-
tom jobs.

Three-Nation Symposium
Discusses Noise Problems

LOW-NOISE RECEIVERS are the sub-
ject of an extraordinary three-na-
tion interchange at MIT’s Lincoln
Laboratory this week. A hundred
scientists are meeting in the 5-day
conference on the use of low-noise
circuits in radar and allied equip-
ment, which is sponsored by Bri-
tain’s Royal Radar Establishment,
Canada’s Defense Research Board
and the U. S. Department of De-
fense Research & Engineering di-
vision.

Symposium stresses the problems
of the noise environment, noise
measurements, and low-noise com-
ponents and systems. British and
Canadian papers report work on

solar noise in uhf receivers, noise
in quantum-mechanical amplifiers,
beam-cooling of quadrupole ampli-
fiers, variable-rezactance amplifiers
for a uhf troposcatter receiver, per-
formance of a 10-cm radar using a
maser, variable-capacitance diode
parametric amplifiers for telecom-
munications, and use of an X-band
maser in an airborne radar.

Bell System Sets Up
Large-Scale Data Net

LARGE-SCALE DATA COMMUNICATIONS
system operating over regular tele-
phone lines was announced last
week in New York City. The Hard-
ware Mutuals-Sentry Life insur-
ance group will use the data net-
work, reportedly among the largest
of its type.

The regular Bell System Data-
Phone will be used to couple com-
puters to the telephone lines. Data-
Phone converts digital data to
telephone tones, permits preset auto-
matic transmission as well as man-
nal operation at rates up to 1,600
words a minute over regular local
or long distance lines at regular
rates.

Philippines Establish
Radar Warning Network

REPORTS from the Orient say that
the Philippine and U.S. air forces
will jointly install and man an ex-
tensive radar network in the Pacific
island chain. First of several long-
range radars will be operating be-
fore vearend on northern Luzon.

From the northern tip of Luzon,
the 250-mile-range sets will be able
to sce about as far as Taiwan, can
provide air warning against activ-
ity originating on the China main-
land but will not be able to probe
the mainland itself.

U.S. is also helping beef up anti-
submarine defenses of the Philip-
pine Republic, whose military
budget for fiscal 1960 (ended last
July) was only $82 million.

Reactor Puts Out
Billion-Watt Bursts

NUCLEAR REACTOR with electronic
instrumentation and fuel elements
that permit pulsing a normal out-
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put of 100 Kw to billion-watt levels
for bursts of a fraction of a second
was dedicated last Friday at the
University of Illinois. The reactor,
of the Triga type, was financed
jointly by the Atomic Energy Com-
mission and the university.

Machine will be used both for
teaching and research in nuclear
engineering, and to provide irradia-
tion facilities for university users.
Pulse capability should be useful in
research into effects of pulsed
gamma radiation on electronic
equipment, hot research subject
just now. General Atomic division
of General Dynamics built the re-
actor, provided a self-limiting
safety feature which automatically
cuts back whenever output rises
above normal.

Northwestern to Survey
R&D In Midwest

SURVEY of midwestern electronics
research and development will soon
be announced by Northwestern
University, according to spokesmen
for the school. Northwestern and
other midwest organizations are
currently fighting charges by Stan-
ford’s Frederick Terman that neg-
lect of basic research and develop-
ment—in favor of making more
money from established products—
causes heavy emigration of mid-
western scientists and engineers to
East and West coasts.

Latest University of Michigan
placement report shows that more
graduates preferred to work in the
midwest this year, rather than on
West coast. Proportion of gradu-
ates starting in midwest increased
from 52 to 60 percent, while those
going to West coast declined from
23 to 16 percent—*‘probably reflect-
ing a reduction in the number re-
quired by aircraft industry.”

Four Institutes Advise
On Ballistic-Missile Defense

NATION’S DEFENSE braintrusters,
four strong; have been formed into
a technical advisory group for bal-
listic-missile defense to give advice
on various aspects of Advanced Re-
search Projects Agency’s project
Defender.

The four institutes—MIT’s Lin-
coln Laboratory, Stanford Research
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Institute, Cornell Aeronautical Lab-
oratory and University of Michi-
gan’s Willow Run Laboratory are
all involved in ballistic-missile de-
fense work under ARPA contract.
The advisory group’s purpose will
be to advise the ARPA missile de-
fense office on Defender, whose aim
is to discover adequate means to
counter tomorrow’s operational
missiles.

Two representatives from each
lab will serve on the group, one as
principal, the other as alternate.
ARPA has appointed Charles Cook,
the agency’s research chief for mis-
sile defense, as executive secretary
of the advisory group.

Transmission System Uses
Positive Error Detection

INFORMATION THEORY underlies a
system developed by New York Uni-
versity for adjusting rate of trans-
mission to specific channel condi-
tions. The system grew out of
contract from USAF’s Cambridge
Research Labs, uses a simple error-
detecting code with positive go-no
go feedback to maintain a low error
rate,

Each transmission consists of a
message plus parity-check digits.
The receiver accepts the message
only if the message and its check
digits match. If the transmitter
does not receive an acceptance
signal from the receiver, it re-
transmits the message. For 30
check digits (out of 100 to 200 in
the total message-code group), the
probability of acceptance of a code
group containing a transmission
error is about one in ten million.

NYU and AF/CRL both feel that
the proposed system approaches the
ideal match between transmission
rate and channel capacity for a
given error probability.

Second U. S.-Japan
Computer Venture Coming

SECOND joint computer-manufactur-
ing enterprise may be in-the works
in Japan. Recent accord between
Ministry of International Trade &
Industry and IBM (see ‘Japan
Plans More Computers,” ELEC-
TRONICS, p 40, Sept. 23) increases
Remington Rand’s hopes for ap-
proval of a technological exchange

agreement with the Mitsui combine.

The agreement would see an ex-
change of knowhow and production
facilities among Remington Rand,
Nippon Remington Univac, Mitsui
Bussan - (Japan’s largest trading
company) and Tokyo Shibaura,
which is affiliated with both General
Electric and the Mitsui Bank. Nip-
pon Remington Univac was set up
to sell U.S.-made equipment in the
Orient; the aim now is to manu-
facture computers through either
NRU or some second venture.

Ownership of NRU is shared 30
percent by its U.S. parent, 50 per-
cent by Mitsui Bussan and 20 per-
cent by Toshiba. MITI, which
disapproves generally of majority
ownership by foreign enterprise,
looks with favor on the present set-
up. Tokyo observers think the
ministry may even permit Rem-
Rand to take controlling interest in
any manufacturing venture so that
the firm can pass IBM patent data
along to its associates; RemRand’s
present cross-license “agreement
with IBM permits it to share IBM
technology only with organizations
in which it holds more than 50 per-
cent interest.

Hydrogen Maser Makes
Accurate Atomic Clock

SCIENTISTS at Harvard University
have used a hydrogen maser to
make a clock which promises to be
100,000 times as accurate as even
the atomic clocks.

Device uses a paraffin-lined
quartz box to keep high-eneregy
hydrogen atoms from dropping to
lower energy levels. Scientists find
that one high-energy atom can en-
dure some 10,000 bumps, giving it
a high-energy lifetime of about a
second. The bulb is used as the
source of 21-cm radiation of great
stability and purity of tone. Its
nearly perfect monotone, Harvard
physicists say, promises to make
the maser clock a new standard for
time or frequency.

Accuracy has not yet been meas-
ured, since the only way to test its
accuracy is to build another iden-
tical clock and see how well they
keep time with each other. A second
maser clock is- now Dbeing built.
Eventually, the researchers hope to
prove the device accurate to one
part in 10"
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| Sprague-developed mass production
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WASHINGTON OUTLOOK

GOVERNMENT POLICY on the use of space for commercial communication
is a long way from being resolved. A Congressional policy squabble is
certain to erupt in the next session. The present administration has not
yet decided on a firm course. Two basic problems are involved: whether
a company can legally buy and launch its own rockets; and what fre-
quencies are to be allocated for satellites.

The proposal made recently by National Aeronautics & Space Admin-
istrator T. Keith Glennan (see ELECTRONICS Newsletter, p 11, Oct. 21)
partly answers the first question. He envisions a system under which a
company would take a satellite payload to the government and have it
placed into orbit for an agreed fee. The same relationship would be used
in tracking the satellite once it was launched. This scheme, however,
would involve considerable technical serutiny of the commercial programs
by Washington.

The system would have two advantages: the government would con-
trol satellite launchings for safety’s sake; the communications industry
would be saved the nearly prohibitive expense of setting up its own
rocket launching and tracking facilities.

The question of allocation of frequencies is more complex because of
its international implications. It was discussed at the International
Telecommunications Union’s last winter meeting in Geneva, and is slated
for more definitive discussion at ITU’s next meeting in 1963. An earlier
session may be called if technical advances force the issue. Meanwhile,
individual member governments and special committees are working up
proposals for the ITU.

The problem of frequencies for satellites has four major categories:
transmission between earth and space; transmissions for research in
propagation characteristics; radioastronomy; and communications be-
tween two or more space vehicles outside the earth’s atmosphere.

FEDERAL COMMUNICATIONS COMMISSION has begun putting into effect its
policy of opening up more frequencies in the 890-}Mc region for private
microwave. Last week it disposed of the last objection to the policy—
AT&T’s claim that these frequencies should be reserved for use in future
space communications.

In effect, the FCC says that it does not really know what space needs
will be but assumes that the necessary frequencics will be avatlable when
the time comes, partly from successful doubling up of space and ground
communications on the same frequencies. The Commission had already
disposed of the common carriers’ claim that their business would be
wrecked if private business were to set wup their own communications.

The new order begins to implement a policy first proposed in 1956 and
delayed by protests and hearings since then. Among its biggest bene-
factors wil be the big trucking companies, which will now be able to get
radio licenses. Minute Maid also has been trying to get an application
for years to connect its orange groves and processing plants.

Spokesmen say they do not expect a tremendous spurt of new business
for electronics, but that the way is now paved for steady expansion in
the microwave field.

FUTURE OF PAY-TV may hinge on the success or failure of the experi-
mental run under consideration by FCC. The Commission holds hear-
ings this Friday on whether to permit the three-year trial in Hartford,
Conn. Probability is that the Commission will approve. RKO General
will operate the experiment, using Zenith’s system of decoders on the
tv sets. Zenith will supply the equipment at cost, with a $7.50-$10 instal-
lation fee and monthly rental up to $3.

electronics



Never before
a power supply
to meet so

many of your
requirements—
so well!

b0v-2amy

OUTPUT!

120 watt output, fully regulated for high power transistor and other applications!
Fully adjustable output with current limiter for safe low power applications!
Extremely low noise and ripple, less than 250 pv, for more applications!

High order of line, load and temperature regulation for maximum stability!

Meets all specs from 0 to 55°C!

New ® T722AR provides fully regulated output 0 to 60 v, 0
to 2 amps. Noise and ripple are less than 250 xv rms. Continu-
ously adjustable safety circuit limits maximum current flow,
prevents overload damage to transistors under test. Remote
sensing terminals are provided so that the ohmic resistance of
the supply lead does not affect regulation. Temperature-stable
components insure dependable, “within spec” performance
from 0 to 55°C. Good temperature stability also assures con-
stant, reliable output. Load regulation less than 5 mv for 0 to
2 amps change. Load voltage and current meters and three-
terminal output are provided (pos. or neg. to ground or float-
ing). Output terminals duplicated front and rear. Floating
output permits series connection for higher voltages. And the
& T722AR costs only $525.00!

OTHER d» REGULATED AND KLYSTRON POWER SUPPLIES:

& 711A Laboratory Power Supply, 0 to 500 v @ 100 ma,
$250.00 (cabinet), $255.00 (rack mount); & 712B Power
Supply, 0 to 500 v @ 200 ma, $365.00 (cabinet), $350.00
(rack mount); & 715A Klystron Power Supply, Beam
250 to 400 v @ 50 ma, Repeller 0 to 900 v, $300.00; & 721A
Transistor Power Supply, 0 to 30 v, 150 ma, $145.00.

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

SPECIFICATIONS, & 722AR

Rated Qutput:

Line Regulation:

Load Regulation:

Noise and Ripple:

Output Vernier:

Temperature Stahility:

Temperature Range:

Output Impedance:
Output Meters:
Protection:
Cooling:

Size:

Weight:

Price:

0 to 60 v dc
0 to 2 amps dc

Less than 2.5 mv for + 109 line voltage
change; any output between 0 and 60 v.

Less than 5 mv for O to 2 amps change;
any output between 0 and 60 v.

Less than 250 uv rms
Range, 1.3 v; resolution, 5 mv.

Better than 0.02%/°C or 5 mv/°C, which-
ever is larger

0 to 55°C for operation within specifications

Dc: Less than 2.5 milliohms
Ac: Less than 5 milliohms in series with 4 zh

Voltage: 0 to 60 v, one range
Current: 0 to 2.5 amps, one range

Output current limiter continuously adjust:
able from less than 100 ma to 2.2 amps

Forced air

19” wide, 5%4” high, 127 deep
Net 34 Ibs.

$525.00

HEWLETT-PACKARD COMPANY

1055A Page Mill Road Palo Alto, California, U.S.A. Rue du Vieux Billard No. 1
Cable “*HEWPACK'’ DAvenport 6-7000 Cable "HEWPACKSA"

Sales representatives in all principal areas

HEWLETT-PACKARD S.A.

Geneva, Switzerland
Tel. No. (022) 26.43.36
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NEW! CONTROLLED

4 TRANSITRON TYPES AUGMENT

NEW! T0-5 PACKAGE
CONTROLLED RECTIFIERS

Two series of diffused silicon PNPN bistable
switching devices with very low triggering

Silicon Controlled Rectifiers [ Switches
requirements and micro-second switching.

TCR251-TCR4001 series featuring:

e High gate sensitivity 20 ua to fire ® Low leakage: 100 yA @ 125°C case

e High gate sensitivity: 200 yA @ 25°C

® Low Holding Current: 5 mA maximum
@ 25°C

Current rating: 1 amp at 80°C case or
600 ma at 25°C ambient

e Voltage ratings: Up to 400 volts

Plus 2N1595-2N 1599 series with same
current and voltage ratings

CIRCLE 221 ON READER SERVICE CARD

NEW! CONTROLLED SWITCHES

TSW31S - TSW201S PNPN bistable switching
devices in TO-18 packages, with maximum
holding current of 1 ma.

e Covers current range from 1 ma to 200
ma @ 75°C ambient

e Voltage ratings up to 200 volts available ®

o Temperature range: —65°C to +150°C

CIRCLE 220 ON READER SERVICE CARD

Series Average Forward Current Ratings
TCR 550
TCR 520
TCR 510

TCR 505

Package

14 hex base
W hex base
W, hex base
%s hex base

|
I
|
|
|
|

25ma 50ma 5A

Average Forward Current Ratings
2N1600

2N1595
TCR 251
TSW 318

7 hex base
T0-5

T0-5

T0-18

Maximum Holding
Current Values

Ima 5ma

The complete Transitron line of Controlled Rectifiers and Controlled Switches includes the following higher current types:

NEW! 2N1600-2N1604
and TCR505-TCR4005
series diffused Silicon

Controlled Rectifiers

NEW!
50 Amp Series

10 Amp Series 20 Amp Series

® Current ratings:

® Current ratings: 3 amps at ® Current ratings: 10 amps @ Current ratings: 20 amps 50 amps at 1
80°C case; 1 amp @ 125°C @ 25°C case; 5 amps at C case; 10 amps 100°C case r
case 100°C case at 100°C case ® Voltage ratings: |
® Voltage ratings: Up to 400 ® Voltage ratings: Up to @ Voltage ratings: Up to Up to 400 volts
volts 400 volts 400 volts ® Package: J
® Package: %’ hex base ® Package: %" hex base ® Package: " hex base 1%4" hex base ;
CIRCLE 222 ON READER SERVICE CARD CIRCLE 223 ON READER SERVICE CARD  CIRCLE 224 ON READER SERVICE CARD



RECTIFIERS & SWITCHES

INDUSTRY’'S BROADEST LINE!

Binistors | Transwitches

THE BINISTOR

(by-nis-tor)

Transitron's new silicon NPN Tetrode offers
simpler, more reliable, more economical
switching and storage circuitry. The key
parameters of this bistable, negative resist-
ance device are determined by external cir-
cuitry, providing remarkable stability and
uniformity over wide temperature ranges.
The signal and output swings are compatible
with present transistor and diode circuits.
Two series are available: The wide tempera-
ture range or military types and the com-
mercial and industrial computer types. The
stability and uniformity of each unit in the
military series s absolutely guaranteed by
the method of specification at critical tem-
peratures (—65°C and +150°C).

CIRCLE 225 ON READER SERVICE CARD
ABSOLUTE MAXIMUM RATINGS

THE TRANSWITCH

A PNPN bistabie silicon computer element
that can be turned on and off with gate
current. The device is available in the TO-18
package, and is designed for miniaturized
memory circuits, ring counters, shift

registers, controlied rectifier drivers, and flip
| flop equivalents. A 100 ma series (TSW-31A-
! TSW-201A) has been added to the Transwitch
f series. Both series (50mA and 100mA) are
available in voltage ratings up to 200 volts.
] For commercial and industrial applications,

the SW-30 type is now available. This unit,
especially designed for lower temperature
| applications, features maximum collector
J current rating of 30mA and maximum volt.
age rating 30 volts.
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ABSOLUTE MAXIMUM RATINGS

. e _ J TSW-31 TSW-31A
Collector to Emitter Voltage (V) 15 Volts . 15 Volts SW-30 thru TSW-201 thru TSW-201A
Collector Current @ 25°C (i) 0mA [ 30mA Forward current I, 30 mA 50 mA 100 mA
Storage & Operating Ambient Temp. Range| - 65°C to 4-150°C| —55°C to +100°C _ - : —
EOEEREPErating PAmD et IEmp . neng U l °+ Operating temp. range 55°C to +85°C| —55°C to +125°C| —55°C to 4-125°C

3NS6 MILITARY TYPE
SPECIFICATIONS & TYPICAL CHARACTERISTICS (At Noted Ambient Temp.)

il _— —
TamBrent I TEST
TURN-ON TEMP Jﬂu.‘rvmcu MAX. | CONDITIONS
0.C. Collector | 65 C | — | 046 | 1.0V | Ic = I0mA I, = + 5mA*
Saturation +25°C | — | 0.7 10V V, = 4V,R, = 3K
Voltage (Vo) |+150 C| — 1.2 15V supply
Critical 65°C I 0 38| SmAl m
Injector +25°C 4] 28 S mAl I. = 10mA, I, 5043
Current (1, _.)|4150°C| O 21 5 mA
Pl (N Il I -
65°C | 0 | 1.10 | 1.5 mA
[+25°C | 0| 086 | 1.5mA| I. = 0.25mA,l, 5043
+150°C| 0 | 040 | 1.5mA|
TURN-OFF 65 C | — — — m
Base Cutoff +25°C 020 0.2 uA zcs L ":':Z'n‘;ﬂ 7 B
Current (1,)) | +150 c; —| 20 |100.n| " :

3NS7 COMPUTER TYPE
SPECIFICATIONS & TYPICAL CHARACTERISTICS @ 25°C

TURN-ON | MIN. | TYPICAL | MAX.T TEST CONOITIONS
TET

0.C. Collector | 1 lc = 10