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Revolutionary

DO-T DI-T
series series

Transistor TRANSFORMERS
& REACTORS "'&o-wittora

There is no transformer even twice the size of the DO-T and DI-T
series which has as much as 1/10th the power handling ability . ..
which can equal the efficiency...or equal the response range.
And none to approach the reliability of the DO-T and DI-T units
(proved to, but exceeding MIL-T-27A grade 4).

High Power Rating ... . e up to 10 times greater
Excellent Response .. . ... . ... .twice as good at low end
Low Distortion ... ... ... .. ... reduced 80%
High Efficiency .. ... ... . up to 30% better . . . compare DCR

Moisture Proof . ... . hermetically sealed to MIL-T-27A
Rugged . .. _Grade 4, completely metal cased
Anchored Leads ... will withstand 10 pound pull test
Printed Circuit Use ... .. . (solder melting) nylon insulated leads

Suited to Clip Mounting ... ... .. . .. use Augat #6009-8A clip
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RCE : RATED PRI, 1MP. AND D.C. SQUACE * RATEQ PRI IMP. AND 0.C
EgEDC( HA'E% SEC ‘IMP o oc LOAO RATEQ SEC. IMP.

Circuit Positioning
TRANSFORMERS PICTURED DO-T: %, Dia. x '3,“, 1/10 0z.; DE-T: X, Dia. x J4, 1/15 0z.

Write for catalog-

of over
1,000 STOCK ITEMS
with
UTC High Reliability
IMMEDIATELY AVAILABLE
from
YOUR Local Distributor

[}

: AND

i CUSTOM BUILT
| SPECIAL UNITS
i

!

T0 YOUR
SPECIFICATIONS

150 VARICK STREET, NEW YORK 13, N.Y.

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"

IMMEDIATE DELIVERY FROM STOCK

00-T Pri. D.C.Ma.f Sec. Pri.Res. Pri. Res. Mw. DI-T
No. tmp. in Pri. Imp. DO-T DI-T Level No.
DO-T37 2000CT 3 8000 Split 195 180 100 DI-T37

] 2500 CT 3 10,000 Split
DO-T38 10,000 CT 1 2000 Split 560 600 100 DI-T38
12,000CT 1 2400 §p|it __s B
D0-T39 20,000 CT .5 1000 Split 800 100
30,000 CT .5 1500 Spli!
DO-T40 40,000 CT .25 400 Split 1700 30
50,000 CT .25 500 Split )
D0-T41 400CT 8 400 Split 46 48 500 DI-T41
L 500CT 6 500 Split
D0-T42 400CT 8 120 Split 46 500
500CT 6 150 Split
D0-T43 400CT 8 40 Split 46 500
500CT 6 50 Split )
DO-T44 80 CT 12 32 Split 9.8 500
100 CT 10 40 Split
DD-T45 1000 CT 3.5 16,000 split 120 100
1250 CT 3.5 20,000 split
I D0-T46 100,000 CT 0 500 CT 7900 25
00-T1 20,000 .5 800 830 815 50 DI-T1
_ 30,000 25 1200
D0-T2 500 3 50 60 65 100 DI-T2
600 3 60
DO-T3 1000 3 50 115 110 100 DI-T3
) 1200 3 60
D0-T4 600 3 3.2 60 100
DD-T5 1200 2 3.2 105 110 100 DI-TS
DO-T6 10,000 1 ) 3.2 790 100
DD-17 200,000 0 1000 8500 25
500 0 100,000 —
Reactor 2.5 Hys./_2 Ma., .9 Hy./4 Ma~ 630 p1-18
DD-T8 ' 3.5 Hys./2 Ma., 1 Hy./5 NB. 560
DO-T9 10,000 1 500 CT 780 870 100 DI-T9
12,000 1 600 CT
Do-T10 10,000 1 1200 CT 780 870 100 DI-T10
12,500 K 1500 CT
Do-T11 10,000 1 2000 CT 780 870 100 DI-T11
12,500 1 2500 CT
D0-T12 150 CT 10 12 11 500
200 CT 10 16
DO-T13 30CT 7 12 20 500
400CT 7 16
D0-T14 600CT 5 12 43 500
800CT 5 16
DO-T15 800CT 4 12 51 500
1070CT 4 16
DO-T16 1000 CT 35 12 71 500
1330 CT 3.5 16
DO-T17 1500 CT 3 12 108 500
-~ 200}) cr '3 16
D0-T18 7500 CT 1 12 505 '500
10,000 CT 1 16
DD-T19 300CT 7 600 19 20 500 DI;_TIS
DO-]’ZO 500 QT 5.5 600 31 32 500 DI-T20
DO-T21 900 CT 4 600 53 53 500 DI-T21
DO-T22 1500 CT 3 600 86 87 500 DI-T22
] 600 5 1500 CT  —
DD-T23 20,000 CT 5 800 CT 830 815 100 DI-T23
30,000 CT 5 1200 CT
D0-T24  200,000CT O 1000 CT 8500 25
500 CT 0 100,000CT —
DD-T25 10,000 CT 1 1500 CT 780 870 100 DI-T25
__12,000CT 1t 1800 CT - - R
' Reactor 4.5 Hys./2 Ma., 1.2 Hys./4 Ma. 2300 bi-T26
DO-T26 " 6 HysiZ Ma,, 1.5 Hys./5 Ma, 2100 ) o
Reactor .9 Hy./2 Ma., .5 Hy./6 Ma. 105 D1-T27
DD-T27 " 1.25 Hys./2 Ma., .5 Hy./11 Ma. 100 ]
Reactor .1 Hy_./4 Ma., .08 Hy./10 Ma. 25 DI-T28
D0-T28 " .3 Hy./4 Ma,, .15 Hys./20 Ma. 25
DO-T29 120 CT 10 3.2 10 500
150 CT 10 4 )
DO-T30 320CT 7 3.2 20 500
400CT 7 4
D0-T31 640CT 5 3.2 43 500
800CT 5 ‘3_
DO-T32 800CT 4 3.2 51 500
) 1000CT 4 4
DD-T33 1060 CT 3.5 3.2 71 500
1330CT 3.5 o
DD-T34 1600CT 3 3.2 109 500
2000CT 3 4
DD-T35 8000CT 1 3.2 505 100
10,000 CT 1 4
DD-T36 10,000 CT 1 10,000 CT 975 970 100 DI-T36
12,000CT 1t 12,000 CT

‘DO-TSH Drawn Hipermalloy shield and cover 20/30 db

DI-TSH

t DCMA shown is for single ended useage (under 5% distortion—

100MW—1KC) . . .

for push pull, DCMA can be any balanced value
taken by .SW transistors (under 5% distortion—500MW—1KC)

+ DO-T & DI-T units designed for transistor application only. Pats. Pend:

*Units in tinted area newly added to series
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Raster-scan crt display by Aerospace Research shows six satellite

tracks and other data on command. See p 74 COVER

More Phones for Cars, Planes. Boom in vehicular communications
predicted for next decade

Telemetry Aids Pollution Study. Equipment use to plot water
movement in Lake Michigan could be used for oceanography

AIR TRAFFIC CONTROLS May Use Missile Technique. Digital
data links for air defense could handle radar handoff messages

Interlaced Heads Double Recording Density. Slow-speed, 22-
channel system reduces storage needs at FAA centers

POLICE RADIO Integrates Telephones. Chicago speeds answers
to distress calls by using exchanges as radio zones

ELECTROLUMINESCENT PANEL Presents Nanosecond Pulses.
Technique could lead to flat-screen tv display. R. W. Windebank

Photoelectric Pyrometers With and Without Feedback. Two ver-
sions for measuring high temperatures. S. A. Elder

SEMICONDUCTOR THERMOELECTRIC POWER Measured by
Hot Probe. Needs no sample preparation. N. Bobson

Designing Multivibrators With Stable Delay Times. How to main-
tain accuracy during production. D. E. Haselwood

MAGNETIC DESIGN of Traveling-Wave Tubes and Klystrons.
Considers cooling methods and thermal requirements. A. Zack

REFERENCE SHEET: Voltage Needs of Power-Supply Trans-
formers. Rapid method gives good results. W. J. Bates
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RF Generators by ITA for every power level . . . every frequency!

ITA Electronics Corporation specializes in manufacturing black box RF power generating equipment for
industry and research. One of the nation’s leading producers of broadcasting and communications equipment,
ITA has the experience with RF equipment to supply any power requirement . . . design units that will meet
any need. ITA products —30 kc to 2000 mc with power levels from a few watts to megawatts —may be modi-
fied to perform many specialized functions. Custom equipment, for highly technical applications, can be

purchased at very low cost with prompt delivery assured.

For the finest in RF power generators choose ITA. It’s the best equipment made!

ITA ELECTRONICS CORPORATION
GOVERNMENT and INDUSTRIAL DIVISION . LANSDOWNE, PENNSYLVANIA ITA

Chicago, Ili. AN 3-3797 Jacksonville, Fla. EL 6-0121 New York City, N.Y. CH 2-1999
ITA SALES OFFICES: Cincinnati, Ohio. CH 1-6386 Kansas City, Mo. GR 1.2838 Portland, Ore. CA 2-2651
Dallas, Texas. FL 7.9607 Lansdowne, Pa. CL 9.8200 Washington, D.C. 337.2884
Los Angeles, Cal. MA 2.8552
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Now available! filters using

Imagine having access to an unlimited inventory ol wave
forms of every conceivable shape; some so radical that they
could previously only be described graphically and attained
only through complex active element circuitry.

Furthering the state of the art to suit the complexities of
modern electronic systems, Burnell is now prepared to
design networks through the use of the Fourth Dimension
of Time Domain Synthesis.

These passive networks may be designed to produce low
ringing, constant delay filters, or to produce a functional

PIONEERS IN microminiaturization OF TOROIDS,
FILTERS AND RELATED NETWORKS

TELETYPE PELHAM 3633

Time Domain Synthesis

wave shaping characteristic with or without specific attenu-
ation requirements. Examples of a low pass characteristic
pulse forming network are shown above, where the networks
precisely resolve the constituents of a time function to pro-
duce a variety of wave forms, with unique properties now
available as a tool for new and imaginative applications.

Break the chains of conventional design, unnecessarily com-
plex circuitry, and wasted space by contacting your Burnell
sales engineer today, with your wave form application
problems.

EXECUTIVE OFFICE PACIFIC DIVISION
AND PLANT SOUTH PASADENA, CAL.
DEPT. E-39 ? % MFD. IN CANADA
PELHAM, NEW YORK BY EDO (CANADA) LTD.
PELHAM 8-5000 H CORNWALL, ONT,
WELLINGTON 2-6774

DIVISIONS: Groy & Kuhn, Inc., Westbury, L. 1., New York * Guillemin Research loborotory, Cambridge, Moss.

December 8, 1961
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CROSSTALK

FLAT SCREEN electroluminescent displays may, when perfec-
ted, give in a solid-state device the picture clarity and definition
now obtained in cathode-ray tubes. Since the viewing screen need
be no more than a fraction of an inch thick, a tv screen—for
example—could be hung on the wall like a painting while the
circuit is hidden away in a black box in the attic. The same
basic setup could be used to reduce the airplane panel volume
occupied by a radar set or to ruggedize industrial monitoring
equipment.

Even now, rudimentary electroluminescent screens are being
used for alphanumeric display and large-scale plotting and track-
ing panels.

J 1= —[1_
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There are several approaches to designing such displays. One
of the more ingenious is described in this issue on p 53 by R. W.
Windebank, of G. V. Planar, Ltd. It does not need a conductor to
each point to be illuminated. Instead, delay line principles are
used to build up a voltage pulse at the desired spot.

Pulses are introduced at each end of the line (see sketch).
Since the delay line capacitive sections are also the electrolumin-
escent display elements, the point at which the pulses coincide is
the point illuminated. The doubling of voltage turns them on.
Pulse coincidence is controlled through the relative phasing of
the pulses.

The basic linear display is converted fairly easily to a square
or rectangular panel by folding a long delay line into paral-
lel segments. A further sophistication is a matrix control method
that permits higher pulse rates and a four-fold increase in coin-
cident pulse amplitude, for greater brightness,

Coming In Our December 15 Issue

MEDICAL ELECTRONICS. After cov-
ering diagnostic, clinical and
prosthetic medical electronics
equipment in five articles pub-
lished earlier this year, Senior
Associate Editor Bushor now
reports on the instruments be-
ing used to probe life processes.
Among the instruments em-
ployed are infrared, ultraviolet,
x-ray and ultrasonic microscopes,
nuclear magnetic resonance and
electron precession spectrom-
eters, cell counters, gas ana-

lyzers, photometers and many
more, in two more articles.

Other reports in this issue in-
clude a roundup of new electron
tubes, by Associate Editor Solo-
mon; a hybrid electronic igni-
tion system, by H. P. Quinn, of
Tung-Sol; an avalanche-detect-
ing telemetry system, by G.
Neal and S. A. Stone, of the
Canadian National Research
Council, and a degenerate para-
metric amplifier design, by R. J.
Mayer, of Boeing.

electronics
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HYREL® ST Capacitors, developed and qualified
for use in the Minuteman Missile, are
NOW available to you in ALL RATINGS!

® Quality 100 times greater than that of
former high-reliability components! That’s the
ultra-high-reliability now demanded of
electronic parts in the Minuteman missile’s
intricate guidance and control system.

® An unmatched test history of over
111 million unit-hours backs up the design of
HYREL ST Capacitors to withstand the
rigorous performance requirements specified
for Minuteman components.

@ The pioneer in solid tantalum capacitors,
Sprague is one of 12 nationally-known
manufacturers chosen to participate in the

SPRAGUE COMPONENTS

Air Force’s Minuteman Component Develop-
ment Program of Autonetics, a division of
North American Aviation, Inc.

@ All of the special processes and quality con-
trol procedures that make HYREL ST Capaci-
tors the most reliable in the world can now
help you in your military electronic circuitry.
A tantalum capacitor engineer will be glad to
discuss the application of these capacitors to
your missile and space projects. Write to Mr.
C. G. Killen, Vice-president, Industrial and
Military Sales, Sprague Electric Company,

'35 Marshall St., North Adams, Mass.

CAPACITORS

RESISTORS

MAGNETIC COMPONENTS
TRANSISTORS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS
PULSE-FORMING NETWORKS

December 8, 1961

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

‘Sprague’ and ‘@' are registered trademarks of the Sprague Electric Co.

CIRCLE 5 ON READER SERVICE CARD

5



In this neat
package. ..

a complete
dc laboratory

The Keithley 610A Electrometer has
64 dc ranges . . . all you need to investi-
gate in-circuit measurements with no
loading, semi-conductor parameters,
capacitor characteristics, photo-electric
devices, piezo-electrics, properties of
insulators and outputs of ion chambers.
The 610A is line-operated and comes
in bench or rack models. Brief specifi-
cations:

® 9 voltage ranges from 0.01 to 100
volts fs with 2% accuracy on all ranges.

e inputimpedance selectable in decade
steps from 1 ohm to 10" ohms.

e 28 current ranges from 3 amperes to
10-* ampere fs.

® 27 resistance ranges from 10 ohms to
}0" ohms fs with provision for guard-
ing.

¢ constant current source from 1 milli-
ampere to 10-2 ampere in decade
steps.

® gains to 1000 as a preamplifier, dc to
500 cps bandwidth, 10-v and 1-ma
outputs.

® price $565.00.

other ELECTROMETERS available:

Model 620 31 ranges, battery-operated $280.00
Model 621 37 ranges, line-operated $390.00
Model 800A 54 ranges, battery-operated $395.00
Model 503 50 ke bandwidth amplifier $750.00

-E<i Send for latest catalog

KEITHILEY
INSTRUMENTS

12415 Euclid Avenue « Cleveland 6, Ohio

6 CIRCLE 6 ON READER SERVICE CARD

COMMENT

Proprietary Rights

I enjoyed reading your editorial,
Whose Proprietary Rights? (p 98,
Oct. 27). I am pleased to see that
you speak out on this subject.

In order to clear any ambiguity
that there may be in my mind, what
do you mean by the term rights in
the sentence “There is no question
but what the government is entitled
to know-how and patent rights re-
sulting from government-financed
development and research”? I have
interpreted that you mean rights to
license under a privately-owned
patent versus the right to own a
patent resulting from government-
funded work.

I feel strongly that the NASA
contract provisions on patent own-
ership should be repealed and that
the government should only have
the privilege of free licensing under
the privately-owned patent.

ROBERT W. GALVIN
President
Motorola Inc.
Franklin Park, Illinois

Yes, we do mean what reader
Galvin means, that “the govern-
ment should only have the privi-
lege of free licensing under the
privately-owned patent.”

Electronics in the Midwest

As a resident of Chicago, and as
a financial consultant, the current
controversy as to the Midwest’s
lack of research, as expressed in
vour October 6 issue (p 22), is
naturally of interest.

We certainly need research, but
we also need, as the industry seems
to be finally realizing, however
painfully, large, solid companies
who Duy the products of others in
quantity, sell in quantity, and are
financially sound enough to pay
their way, support the industry,
and weather the storm.

Far from. apologizing for the
Midwest, I am as proud of its place
as an increasingly solid electronics
center as I am of its increasingly
solid position as a financial center.

Davip L. KEITH
Chicago, Illinois

Semiconductors

I have just read the recent article,

What’s New in Semiconductors (p
89, Sept. 29), and I wish to relate
to you some opinions on the same.
I find the article informative espe-
cially on subjects such as growth
techniques not generally found in
technical electronics and manage-
ment journals. I found particularly
interesting the descriptions of con-
struction for the various types of
diodes and transistors.

With constant pressure to ad-
vance the state of the art, we are
actively engaged in applied research
and development toward compact,
lighter, reliable and faster elec-
tronic circuits to meet our cus-
tomers’ needs. In this respect, I
found the section on microminia-
ture developments of great interest.
It is especially timely in that we
now are pursuing a packaging tech-
nique that requires the removal of
cans from transistors to achieve
ultimate compactness.

F. H. SHEPPHIRD
Litton Systems, Inc.
Woodland Hills, California

Traveling Wave Tube

Page 114 of your Nov. 10 issue
carried an announcement of our
electronic tube division’s new STX-
186 miniature traveling wave tube.

In stating the db of the tube, 4.0
was printed instead of the proper
40 db.

We would like to call your atten-
tion to this error.

R. W. CORNES
Sperry Gyroscope Company
Great Neck, New York

Required Reading

We have selected as required
reading for War College students
an article by [Associate Editor]
John F. Mason entitled Our De-
fense Against Attack From Space,
which appeared in the May 13, 1960
issue (p 36).
Request permission to reprint
and use this article for the purpose
stated above, royalty free. Appro-
priate credit to the author and
magazine will appear on the cover
of each copy.
CHATHAM P. BUSSELLS
Lt. Colonel

War College

Air University

Maxwell Air Force Base, Alabama

Permission granted.

electronics



genus: homo +« specles: saplens
discipline: factors engineering

At the six major RCA Defense Electronic
Products facilities, teams of psychologists and
design engineers are deeply involved in the
highly specialized, incredibly complex study
of human factors engineering—man/machine
interfaces, auto-instructional methods, de-
cision processes, read-in/read-out optimiza-
tion techniques, sensory perception, the entire
spectrum of psychological-physiological-

physical disciplines. Whether your require-
ments involve human factors study of
command and control functions for defense
networks, or projected life support systems
for space exploration, a total RCA capability
stands ready to assist you . . . from feasibility
study to project completion. Write Defense
Electronic Products, Radio Corporation of
America, Camden, N. J.

The Most Trusted Name
in Electronics
® RADIO CORPORATION OF AMERICA

Nt




All Popular T0-36, 15-Amp POWER TRANSISTORS Compared

Tests show that internal construction differences of devices on the market
are responsible for wide variation in junction-to-case thermal resistance (s:c) . . .
prove big difference in device reliability and maximum possible power.

As every design engineer knows, the maximum power a
transistor will dissipate and the performance of the device are
directly related to its capability of removing heat from the
collector junction ... with the impedance to heat removal be-
ing the thermal resistance.

Any transistor with lower thermal resistance will naturally
permit greater power dissipation, and will insure greater device
reliability because of the cooler junction temperature at any
power level.

KEYS TO LOWER THERMAL RESISTANCE

Variation in thermal resistance of the TO-36 power tran-
sistors on the market is due primarily to the differences in two
internal components — the indium collector and the copper
pedestal . . . with the major variation resulting from differences
in the thickness and effective area of the indium collector.

INDIUM
COLLECTOR BASE

PEDESTAL

CASE

The thinner the indium through which heat must be con-
ducted, and the better the heat conductance design of the
copper pedestal — the lower the thermal resistance.

Actual measurements of the indium thickness in 15-Amp
TO-36 transistors from six semiconductor manufacturers
showed that the indium slab in the Motorola device was from
17% to 85% thinner than the others. .. resulting in a com-
parably lower thermal resistance.

Manufacturer Indium Thickness
A 16.0

*B 4.0
[ 11.0
D 14.0
E 3.0
Motorola (#1) 1)
Motorola (#2) 1)

* Although the indium thickness was comparatively thin. the cross-sectional arca
of the ﬁca( path was so small that thermal resistance was greatly increased.

To avoid the possibility of error in the results of the com-
parative tests, two methods of determining 6s- were used: . ..
by thermal-electric measurement; and by calculation of the
metallic heat paths using the cquation:

Oic = \/1_]__~1>+ \/v£= bsv + brc
A A:

where . .. Vi = thermal resistivity — Indium
Ve = thermal resistivity — Copper
L = indium thickness
A, = effective area of indium
L. = pedestal thickness
A: = entire pedestal area
6ir = junction-to-pedestal thermal resistance
6vc = pedestal -to-case thermal resistance

Calculated Junction-to-Case Thermal Resistance
(6ic) (Two Motorola devices and one each from
five other manufacturers)

DEVICES TESTED

o .1 2 3 4 5 6 7
JUNCTION-TO-CASE THERMAL RESISTANCE — *C/W

RELATIONSHIP OF THERMAL RESISTANCE
TO MAXIMUM POSSIBLE POWER DISSIPATION

Examination of recent data sheets for all the power tran-
sistors tested showed that the specified maximum thermal re-
sistance for most TO-36 transistors was cstablished at .8°C/
Watt; whereas the specified maximum thermal resistance of the
standard Motorola TO-36 units is only .5°C/Watt. .. and the
typical is .35°C/Watt.

The difference in performance resulting from this variation
in thermal resistance is clearly illustrated in the derating curves
below based on normal maximum junction temperatures (Ts max)
of 95°C and 100°C.

(For comparison, a derating curve is also shown for
Motorola’s new 2N2075 Series 15-Amp, TO-36 transistors with
a thermal resistance of .5°C/W and a MAXIMUM JUNC-
TION TEMPERATURE of 110°C).
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If you would like complete design and specification data for
the low-thermal-resistance Motorola TO-36 devices — contact
the Motorola Semiconductor District Office in your area. or
write to the Technical Information Center at the address below.

M MOTOROLA Semiconductor Products Inc.

5005 EAST MCDOWELL ROAD PHOENIX 8, ARIZONA

8 CIRCLE 8 ON READER SERVICE CARD

A SUBSIDIARY OF MOTOROLA INC.
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ELF-VLF Propagation May Be Bomb-Proof

SURVIVAL of communications in an era of 50-megaton bombs
(ELecTroNics, p 9, Nov. 10)—sharpening focus on propagation
methods immune to man-made ionospheric disturbances—adds
significance to long-term Air Force research on elf (from a few cps
to 3 Ke) and vif (3-30 Ke) communications.

Projects Argus and Hardtack in-
dicated vulnerability of ionosphere-
dependent communications to high-
altitude nuclear explosions. EIf,
vlf, meteor trail facsimile, exo-
spheric forward scatter and multi-
lobe techniques may provide solu-
tions.

EIf and vIf advantages appear to
be: low transmission losses in
earth-ionosphere space, relative
immunity to artificial disturbances,
possibility of using subsurface
paths.

The ionosphere blankets elf-vif
radiation. This may provide secure
communications above the iono-
sphere and free spacecraft from ter-
restrial radiation interference.
Also, some vif modes are phase-
sensitive to ionosphere height
changes and might aid world-wide
nuclear test surveillance.

Air Force Cambridge Research
Labs is experimenting with elf-vif
propagation on a short baseline
network in New England. Master
station is at Mt. Wachuset, Mass.,
and slave stations are in Vermont,
New Hampshire and Rhode Island.

EIA Sees Growth in
Major Markets in ’62

FACTORY SALES of electronics will
reach a record total of $10.15 bil-
lion this year and climb to $10.8
billion in 1962, L. Berkeley Davis,
Electronics Industry Association
president, reported at EIA’s win-
ter conference in Los Angeles last
week.

Consumer electronics skidded a
bit this year, to $2 billion, but will
go back up to $2.1 billion in 1962.
Other 1961 and 1962 figures—all
increases from 1960—are: indus-
trial electronics, $1.9 and 2.1 bil-
lion; military, $5.3 and $5.6 billion;
replacement components, $0.95 and
$1 billion, and totals, $10.15 and
$10.8 billion.
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Other predictions: after 1964
aircraft will give way to missile
and space systems as dominant mil-
itary procurement category; com-
ponent sales this year will match
or slightly exceed 1960’s $3 billion,
but price declines will probably
keep transistors and diode-rectifier
sales at or below 1960’s $525 mil-
lion. Davis expects the upswing in
the national economy to continue,
providing fruitful conditions for
expansion.

Burns Resigns, RCA
Elects New President

ELECTION of Elmer W. Engstrom
as president of RCA was announced
last Friday after the regular
monthly meeting of the board of
directors. The resignation of John
L. Burns as president, a director
and as director of subsidiary com-
panies was accepted by the board
on the same day, according to an
announcement by David Sarnoff,
chairman.

Burns said that his resignation
was based on personal reasons. He
had been president since March 1,
1957. He will continue to serve
RCA, on special assignments from

Hams Want 160 Meters

INDEPENDENT GROUP of radio
operators in the Midwest is urg-
ing return of the 160-meter band
to amateur.

Hams are being asked to send
their QSL card with call, signa-
ture and comments to “160 Me-
ters,” Cleveland 33, Ohio.

Object: to obtain a hearing
before the Federal Communica-
tions Commission

Sarnoff, the announcement said.

Engstrom was senior executive
vice president since 1955 and has
been an RCA employee 31 years.
As president, he will have super-
vision of all company operations,
reporting to Sarnoff.

Engstrom started his career with
GE in 1923. When GE’s radio en-
gineering and manufacturing ac-
tivities were transferred to RCA
in 1930, he went along. He was
active in development of tv and
later headed RCA Laboratories.

Defense Supply Agency
Plan Nearly Completed

DETAILED PLAN for placing procure-
ment of electronic components un-
der the new Defense Supply Agency
will be submitted to Secretary of
Defense McNamara before the end
of the month.

A member of the planning staff
said this week that management
integration plans include more than
500,000 components, including such
items as resistors, capacitors,
switches, connectors, relays, coils,
crystals and tubes.

Complete plans will relate organ-
ization, manpower, other resources
and time schedules for absorption
of the function by the agency. Maj.
Gen. Charles B. Root, USAF, with
a working group from Army, Navy,
Air Force, Marine Corps and the
Joint Staff began working on the
report Oct. 23.

Loudspeaker Makers
Plan R&D Foundation

CHICAGO—Loudspeaker and speaker
parts section of EIA approved cre-
ation of an R&D foundation at the
section’s semiannual meeting here.
The meeting was attended by 118
industry representatives.

Projects include: a public infor-
mation program to promote sales
of American-made loudspeakers, an
industry R&D center, improved
industry-wide credit policies, in-
creased standardization of loud-
speakers and parts, and a new
marketing data program.

The center will conduct confiden-
tial studies for individual firms.
It will also evaluate new ideas and
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distribute them to the industry.
The library will include U.S. and
foreign patents and all available
technical information.

Financing of the center was
started with pledges of $5,000 from
Hawley Products and $1,000 from
Arnold Engineering.

Resonant-V Rod Antenna
Gets All VHF Tv Channels

ANTENNA designed to receive all
vhf tv channels equally well is re-
ported by University of Illinois An-
tenna Research Lab. The inventors,
Paul Mayes and Robert Carrell,
say it is especially useful in fringe
areas served by two or more cities
and for pulling in signals over long
distances.

Operational model uses 14 alumi-
num rods attached diagonally to two
central eight-foot rods and swept
forward in V configuration. The
central rods are supported on a pole
at right angles. Design was derived
from work on log-periodic antennas.

Guided Bus Line May Go
Into Operation in 1965

CHICAGO—The Transit Authority is
testing an electronically-guided,
driverless bus this month on an un-
used, one-mile stretch of road. CTA
hopes to operate guided buses when
an expressway with separate tran-
sit lanes is ready in 1965.

Sensing units under the test bus
pick up low frequency (10Ke) sig-
nals from low-voltage cable in the
road. Modified Barrett Electronics
industrial self-guiding devices con-
trol the bus’ hydraulic steering
mechanism and at programmed in-
tervals sound the horn, stop the bus
and open and shut the doors.

Chicago Area to Create
Permanent R&D Counecil

CHICAGO—Chicago area conference
on R&D wound up last week with a
decision to create a permanent R&D
council, made up from university,
industrial and financial commun-
ities and coordinated by the Chi-
cago Association of Commerce and
Industry.

Three-way program will be de-
veloped to improve public relations,

10

better the scientific atmosphere of
the area and increase interest and
activity in electronics and aerospace
defense contracts.

Number of Midwest R&D labs
has dropped from 27 percent of na-
tional total, in 1950, to 24 percent
while West Coast facilities have in-
creased 12 percent, Haldon Leedy,
Armour Research Foundation said.
Midwest overemphasisis on hard-
ware manufacturing and disinter-
est in R&D is to blame, he said.
Failing to keep up with technology
will affect the area’s industrial
growth, he said.

Experimental BWO Gives
High Millimeter Power

EXPERIMENTAL backward wave oscil-
lator developed by Varian Asso-
ciates delivers 1.6 watts of c-w
power in the 50-Gc to 75-Gc band.
The company thinks that further
development of techniques used
may lead to oscillator-amplifier
chains capable of hundreds of watts
of c-w power at 50-75 Gc and tens
of watts c-w in the vicinity of 150
Ge.

The device emits a 0.012-inch
diameter beam from an impreg-
nated tungsten dispenser cathode.
The prototype uses a powerful elec-
tromagnet to confine the beam to
the center of the interaction struc-
ture. Permanent magnets would be
used in production units. Design
reportedly enables strong interac-
tion with the high-density electron
beam without drawing excessive
cathode current.

FCC Starts UHF Tv
Tests in New York City

Fcc TEST of uhf tv in New York got
underway last week when Chairman
Newton Minow flipped a switch on
the 86th floor of the Empire State
Building. The experiment, planned
more than a year and costing $2
million, could lead the way to an
uhf television system in the U.S.

WUHF will broadcast on channel
31 in the metropolitan area. Educa-
tional and institutional programs
will be monitored by home sets and
professional equipment. Receivers
and monitors will be relocated on a
monthly schedule, to blanket the re-
gion thoroughly during a two-year
period.

In Brief . . .

AEROSPACE Industries Association
has selected Armour Research
Foundation to direct its Auto-
matically Programmed Tools
(APT) program.

PHILCO’S TechRep division will sup-
ply 84 instructors to Navy elec-
tronics school, reportedly first use
of contract instructors for Navy
rate training programs.

MOTOROLA has received R&D con-
tract for the Mariner R Venus
spacecraft flight command sub-
system and test console.

MIT INSTRUMENTATION Lab has be-
gun development of gyros for
Apollo.

ARMY has awarded Raytheon $5 mil-
lion in contracts for ground sup-
port equipment and continued
development of Hawk missiles.

AIR FORCE is awarding Space Tech-
nology Laboratory a $10 million
contract for research in detecting
nuclear explosions by instruments
in spacecraft.

OTHER Air Force awards include $2
million to Bosch Arma for R&D
on Atlas Guidance; $1.8 million
to IBM for production tooling for
B-52 bomb-nav system; $10.4
million to Avco for more FPS-26
radars; $800,000 to GPL, mostly
for doppler radar.

NAVY contracts include $1.8 million
to DuKane Corp for electronic
components of a new type sea
mine; $1.2 million to Lear for
guidance and electrical compo-
nents of the antisubmarine
DSN-3 drone helicopter.

RYAN Electronics has sold $320,000
in military aircraft doppler navi-
gation radar to Australia and
Japan.

RECENT military and space contracts
also include $600,000 to Consoli-
dated Electrodynamics for re-
corders for Surveyor; $500,000 to
Magnetic Amplifiers division of
Siegler for airborne power sup-
plies; $595,000 to Taffet Elec-
tronics for mobile telephones and
pulse generator sets; $300,000 to
Kin Tel for closed-circuit tv.
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You can

FEEL

the Difference
in an Ohmite
Rheostat

- Rounded pivot gives
metal-graphite contact

TRY IT YOURSELF! Note the smooth, silent glide

Terminal lug

of the contact over the windings . . . and of the contact band is ad- brusfl tfrl‘u\:ir:-efloating con-
moving off and on the terminal bands. There’s abso- e :

indi Smooth, welded transi-
lutely no ras‘?_y gr’x’ndxpg to cause premature wear . . . no ggwnp IRl Sone Eatwean the differ.
aggravating “‘jerk”” points that make you hunt for a setting. contact. ent wire sizes of tapered

The smooth, close control of Ohmite rheostats doesn’t windings.
just happen. It’s the result of special production opera- SMOOTHNESS FROM ATTENTION TO DETAIL
tions that eliminate roughness. All 11 sizes of Ohmite
. : OHMITE MANUFACTURING COMPANY

rheostats from 1215 to 1000 watts bring you this plus OHMITE

3610 Howard Street, Skokie, lllinois

r & >

value . . . a refinement that pays dividends in your equip-
ment, whether the rheostat is to be hand operated or
motor driven.

Write on Company Letterhead for Catalog 58.

is farmer

iur
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Today’s most versatile
II'x 17" XY-(T) Recorder

*Built-in time base

\Val¥)
| M l u Moseley

Autograf Model 2DR Recorder
mounts flush with rack, takes
only 173" of rack space, is only

Moseley Autograf Model

2DR Recorder, today's most 5%" deep behind control panel,
compact 11”x 17”rack-mount instrument!

ideal for systems use.

Accepts ac or dc input on each
axis, includes calibrated X-axis
time base, scale factor vernier,

16 dc ranges, 8 ac ranges, 7 cal-

ibrated sweeps on X-axis time

base. DC accuracy greater than

The Moseley 2D, a benchtop recorder, 0.2% full scale. $2525
features the same size and flexibility ad-

vantages as the 2DR. This is today’s most

versatile bench instrument, has all the

electronic features of the 2DR and is read-

ily convertible to roll chart use. $2450

(roll chart accessory, $575 additional).

Write today for full details.

Now available! Models 2D-2, $2,050.00, and 2DR-2, $2,125.00, identical to above instruments, except without ac converter.

LA vroacrarFrily F-L_.MOSELEY CO.

Dept.A-12,409 N. Fair Qaks Avenue, Pasadena, California
MUrray 1-0208; Area Code 213 TWX PASA CAL 7687, Cable MOCOPAS

Field representatives in all principal areas + Data subject to change without notice «  Prices f.0.b. Pasadena + Pioneer and leader in X-Y and and Strip-Chart Recorders
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TUNG-SOL

6977

subminiature
indicator triode
saves display space

December 8,

1961

Here’s an indicator triode for computer and
business machine applications that will re-
place neon lamps in computer circuits. It has
the advantage of low voltage drain with great
economy of display area.

The Tung-Sol 6977 is a filamentary, high
vacuum, subminiature triode with a