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Electrical explosion of fine metallic wire may be useful
for spaceship propulsion and optical radar. Circuits for
both detonation and instrumentation are described on p 43
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RAYTHEON "M"-TYPE BACKWARD WAVE OSCILLATORS

Electronically tunable at high power levels
for a wide range of microwave applications

Where extensive frequency mobility is re-
quired, the efficient crossed-field, "M"-
type backward wave oscillator is highly
versatile. Introduced more than eight
vears ago, it has been perfected by
Raytheon and is now being economically
mass produced. Hobbing of the slow-wave
structure, a Raytheon-developed tech-
nigque, assures precision construction
necessary for consistently reproducible
performance from tube to tube.

Typical of the "M"-type BWO's available
from Raytheon is the QK-634A, an X-band
tube which features all ceramic-and-metal
construction for reliable operation under
extreme environmental conditions.

The QK~-634A has a nominal power output of
200 to 250 watts and is electronically
tunable over its entire frequency range. QK-634A Backward Wave Oscillator
Precise determination of the radiated
spectrum is accomplished by adjusting the

voltage applied to either the anode or Typical Operating Characteristics--0K-634A
the sole. Amplitude modulation is also Frequency Range ............. 8,150 to 11,000 Mc
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Other unclassified BWO's in this series include the QK-625 and QK-659, which cover the 2,500-4,450 Mc band,

You can obtain detailed application information
Excellence in Electronics and special development services by contactings:
Microwave and Power Tube Division, Raytheon
Company, Waltham 54, Massachusetts
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LOG-PERIODIC

Specifications for typical Granger Associates log-periodic antennas
(Models 720 and 721 shown)

Model 720 Model 721
(uni-directional) (omni-azimuthal)
Frequency range. .. .. — 50 to 1000 megacycles =
Polarization . . ........Linear,remotely selected vert. or horiz,
Pattern Beamwidth-. ...
FROM Horizontal Polarization. . Azimuth 60 deg. Azimuth 360 deg.
Elevation 60 deg. Elevation 55 deg.
Vertical Polarization ... Azimuth 60 deg. Typical discone 5
Elevation 60 deg. patterns
VSWRI Fitiedgs . « - wbd 3.6:1 relative to 50 ohms over the band
Environment .. ... withstands 100 mph wind; 4" ice coating
Dimensions ......... 757 high & wide 176" high; 92"

76" long; mounted wide & deep
on 36" guyed mast
Note: Model 720 is provided with 360 deg. azimuth drive at 2 rpm
with left-stop-right controls and remote position indicator.

ASSOCIATES

Bandwidth of ten to one or greater independent of frequency—that's why system planners in communications,

back scatter, range instrumentation, signal intercept and ECM are excited about log-periodic antennas. Transla-
ting this new theory into practical hardware is a specialty of Granger Associates; one of the few organizations that
not only understands the concept, but actually builds log-periodics and delivers them to highly satisfied cus-
tomers. Our accomplishments in this category include omnidirectional designs, high gain pencil beam designs,
designs that permit remote selection of polarizations, feeds for reflectors, direction finders, scanning and switched
beam arrays. System planners will also find G/A an excellent source for low noise preamplifiers, receiving multi-
couplers, wide-band baluns, special purpose transmitters. They will find more: an adroit team of specialists
with a unique approach to problem solving that results in dependable equipment—the right kind at the right time.

Granger Associates | 974 Commercial Street | Palo Alto, California | DAvenport 1-4175 Circle 2 on reader service card
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TIROS
relies on

LAMBDA reliability

Standard
Lambda

Regulated
Power Supplies have again been
selected for a job where reliability and quality
are of vital importance. They power the ground
equipment in the primary and back-up stations that
control and track America’s newest missile—TIROS.

In TIROS as in SAGE, Digital Computer
Intervention and Display System and other leading
electronic projects, Lambda Power Supplies are
specified because Lambda equipment has consistently
proven its reliability.

This same Lambda quality is the reason Lambda
Power Supplies are consistently selected first by
engineers in independent surveys. To find out more
about Lambda Supplies, which are guaranteed for

a full five years, send today for the Lambda Catalog,.
It gives data on Lambda’s complete line of tube

models ranging up to 525 VDC and transistor models
up to 10 Amps.

The Tiros System

Sponsored: National Aeronautics and Space Administration

Technical Direction: U. S. Army Signal Research and
Development Laboratory

Developed and Built: Astro- Electronic Products Division,
Radio Corporation of America

ALAMBDA B LECTRONIGS CoR®.

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

LAIO4
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CROSSTALK

SEMIANNUAL INDEX. With this issue we initiate a semiannual index
as a new service to our readers. The switch from an annual to a semi-
annual index has been made feasible through use of a comparatively new
offset printing technique.

Process involves Varityping each line of information onto a separate
IBM card. The resulting cards (some 9,000 in all) are fed at the rate of
120 a minute through a camera with a micrometer adjustment that auto-
matically sets the vertical spacing between lines. Resulting strip negatives
are cut and made up into pages, as you may see starting on p 75.

SATURN PROJECT. When the first 180-ft-tall Saturn space vehicle is
fired from Cape Canaveral next summer, the tremendous 1.5-million-lb
thrust booster stage will have undergone thousands of simulated firings
set up on computers at the Redstone Arsenal in Huntsville, Ala. In addi-
tion to simulated firings, the eight-engine Saturn booster stage will have
undergone 11 static test firings. Eventual goal of the Saturn Project, in
1964, will be flights around the moon and into deep space with payloads
up to 25,000 lb.

A few days ago, newsmen witnessed a successful full-duration static
firing of all eight booster engines. Covering the Saturn story for ELEC-
TRONICS and witnessing the dedication of a new all-solid-state computer,
the IBM 7090, was Assistant Editor Lindgren. His story on p 28 takes
you to the static firing and gives you a close look at the 7090, whose
capabilities of nearly 14 million logical decisions per minute are speeding
up the project’s development.

MARKETS. When the American Marketing Association recently held its
43d national conference in Minneapolis, about 100 representatives of the
electronics and missile industries were among those in attendance. Natu-
rally, space equipment sales were a prime discussion topic. It’s predicted
they will reach $6 billion in 1975. For predictions on other matters—and
what marketing men in our industry are talking about today—see the
story on p 32.

FOR MEN. If you speak the language of electronics engineers, think
you would find it challenging to discuss technical articles with potential
authors and also cover the industry’s news, like to write occasionally
yourself and are not above doing some indoor editing too . . . there
may be an opportunity for you on our staff. In New York. Or Chicago.
Write the Editor.

Coming In Our July 8 Issue

SPACE PROBE. As the Pioneer V space probe hurtles through the vast
reaches of the solar system, contact with our planet is maintained through
use of the global Able Space Navigation Network. Designed to control deep
space probes up to 70 million miles, the network consists of stations at
Singapore, Hawaii, Cape Canaveral and Jodrell Bank, and a central control
facility at Los Angeles.

Next week, R. C. Hansen and E. R. Spangler of Space Technology
Labs describe how this network provides communication and navigation
for space probes. Their informative article outlines the general require-
ments for space communications and the factors involved in selecting
various ground stations. Also, you’ll read about the equipment used at the
different stations.

JULY 1, 1960 » electronics
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| HYREL'FB
DEPOSITED CARBON RESISTORS
ARE UNMATCHED FOR

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

WRITE FOR ENGINEERING BULLETIN 70108

SPRAGUE ELECTRIC COMPANY

35 MARSHALL STREET o NORTH ADAMS, MASS.

THE MARK OF RELIABILITY

Made to far exceed MIL-R-10509C Specifications

SPRAGUE COMPONENTS: :
CAPACITORS RESISTORS e MAGNETIC COMPONENTS e TRANSISTORS INTERFERENCE FILTERS & PULSE NETWORKS

HIGH TEMPERATURE MAGNET WIRE @ CERAMIC-BASE PRINTED NETWORKS ¢ PACKAGED COMPONENT ASSEMBLIES

= = S - - ——- - —~——
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Connectors

Technical Brochures are
available upon request.

©

Automatic

METAL PRODUCTS CORP.
323 BERRY ST, BPBKLYN 11,N.Y.
‘Telephone: EV.ergreen 8-6057

©
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COMMENT

Electronics in Japan

(Ref. “Electronics in Japan,”
p 53, May 27) . .. it is amazing how
the author collected such a wealth
of fundamental information in such
a relatively short time. Needless
to state that his impressions are
very useful to us, foreign workers
in this country, as they corroborate
on many points our own ideas.
F. COETERIER
MATsusHITA ELECTRONICS CORP.
OsAKA, JAPAN

Congratulations on the excellent
article “Electronics in Japan.” It
is an outstanding piece of work.
How did the author accomplish so
much?. . .

JAMES F. SEARS
GENERAL ELECTRIC
SANTA BARBARA, CALIF.

Metric System

American engineers and physi-
cists who think in terms of inch,
foot, pound, gallon, mile, grain,
bushel, rod and yard require con-
version tables or conversion fac-
tors when they wish to express a
unit in the metric system.

Modern physics makes use of the
metric system all over the world
(even in England and in the United
States), a system which was legal-
ized by an Act of Congress in 1886
but which has not taken root in
American technical practice. The
American Geophysical Union is-
sued a circular letter on this sub-
ject, and published a ‘Progress
Report of the Committee for the
Study of the Metric System in the
United States” on Nov. 1, 1959
(Transactions, American Geophyst-
cal Union, 40, 3) in which it was
stated that 94 percent of 1,080 in-
terviewed scientists declared them-
selves in favor of the urgent intro-
duction of the metric system in
the U.S. The opposition of a 6-
percent minority is attributable to
two causes: ignorance of the metric
system; and indolence or aversion
to establishing a way of thinking
in terms of the metric system. . .

GEzZA L. VAJDA

HALEX INC.
EL SEGUNDO, CALIF.

Reader Vajda sent along a met-
ric conversion table showing the
relationships among metric units
of length (1 meter = 1,000 mm =
1,000,000 micron = 10 Angstrom
units). We subscribe strongly to
the idea that the scientific com-
munity should use a common set
of measures; but we can only
record accepted practice and en-
courage improvements in practice.
American Standards Association,
National Bureau of Standards, and
the Institute of Radio Engineers—
these are the organizations that
will have to sweep away the
archaic usages.

L-F Antenna Design

In reading our paper “Antenna
Design for Maximum L-F Radia-
tion” (p 84, June 3), we note the
following errors and omissions in
text:

On p 84, column 2, par 2, “illus-
trated in Fig. 1B” should read
“illustrated in Fig 1A.” The equa-
tion at the bottom of column 2 on
that page should read

oot |9X| L _fo |dX.
- 2Rl¢¢p ‘U fo Rloop df j
In column 3, par 1, “net reactance
X = Q” should read ‘“net reactance
X =0

On p 85, column 2, the equation
at the end of the paragraph fol-
lowing equation (7) should read
dX’./df = aBK./hf**.

The value of Table I was greatly
reduced when, during editing, dele-
tion of bandwidth and center fre-
quency was made. The efficiency
values are typical for the scale
model driven at 1.5 Mc with the
bandwidth set at 100 Kc; and for
the 150-ft antenna driven at 150
Kc with the bandwidth adjusted to
10 Kc. Under these conditions, the
efficiency values are 0.15 percent,
0.53 percent, and so forth up to
0.92 percent.

We would like to thank you for
the splendid presentation of the
material. . .

GEORGE J. MONSER

AMERICAN ELECTRONIC LABDRATO-
RIES
LANSDALE, PENNA.
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TRAN CRYSTAL CONTROLLED .
SISTORIZED P FM TRANSMITTER

THE FHIRST
ALL TRANSISTOR

¢ WATT 108 10 175 MG
ORTELLITE TELEMETRY
TRANSMITTER

Crystal controlled corrected phase modulation +75 KC deviation. Operational temper-
ature range-20°Cto+71°C.Dimension2.6" diam. x 3.0" thick or 2.6" x 2.6" x 3.0" thick.

TELEMETRY COMPONENTS AND SYSTEMS

A write dept. E,
v VEGT“H MANUFACTURING COMPANY INC., SOUTHAMPTON, PA.
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TO YOUR NEEDS

INDUCTANCE INCREASED
TENFOLD IN NEWEST

JEFFERS

MINI-STAB INDUCTORS

MINIlature-STABIe

NEW TYPES EXTEND MINI-STAB INDUCTANCE RANGE TO 10,000 MICROHENRIES!

Now, from Jeffers Electronics, pioneers in MiNIature,

STABle inductors, come the most recent additions to the
line—~MINI-sTAB Inductors Types 2 and 3. Supplement-
ing the Jeffers Type 101 and MINI-STAB Type 1 line,
the two new miniatures increase the inductance values
available from Jeffers to a range of 0.15 to 10,000 uh.

Miniaturization PLUS Stability

In Jeffers MINI-STAB inductors, miniaturization is
achieved through more efficient use of coil winding
space. Stability is made possible through the use of an
open magnetic circuit as obtained with a conventional
powdered iron coil form.

TYPICAL CHARACTERISTICS OF INDUCTOR DESIGNS BASED ON 1000 UH VALUE

JEFFERS CONVENTIONAL DESIGNS
INDUCTOR CHARACTERISTICS MINI-STAB DESIGN
- MINIATURIZED * NON-MINIATURIZED
Miniaturization 1.0 0.5t0 2 21010
(wt. in grams)
Stability of Inductance 490 +109 o8
with temp. — 55 to +125°C aaa slos =
with applied current y -
(zero to 90 MA) o s Mt
with applied voitage
(test or signal) GooD POOR GOoD

*Utilizing closed magnetic circuits such as toroids, cup-cores, etc.

A comparison of typical MINI-STAB performance with that of conventional miniaturized and non-miniaturized inductors
appears above. Inductor designs of the closed magnetic eircuit type such as toroids, cup cores, etc. tend to be inherently

unstable.

CIRCLE 8 ON READER SERVICE CARD
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THIS IS THE EXPANDED MINI-STAB LINE

2nd Digit Multiplier
1st Digit / TYPE Ax.015 B+.015 LEADS
1 .190 .440 AWG, #£22 1%, Min. Length
L _Dzz ] 2 .220 .600 AWG. #21 14 Min. Length
—4 B b A 3 .240 740 AWG. #20 1%, Min. Length

COLOR CODING AND DIMENSIONS

MINI-STAB TYPE 1

MEAS. SRF D.C. RES. CURRENT* COLOR-CODING
PART INDUCTANCE FREQ. a MIN. | MAX. at 250C RATING
NUMBER TYPE | (Microhenries) (MC) MiIN. (MC) (OHMS) (Ma) 1st 2nd 3rd
1311-1 1 18 = 10% 2.5 50 25 18 315 BRN GRY BLK
13112 1 22+10% | 25 | 50 24 2.0 300 RED RED BLK
1313 |t | 27+10% | 25 | 50 | 20 2.8 255 RED LT BLK
1321-1 1 33+10% 2.5 so | 19 25 270 ORG ORG BLK
1321-2 1 39+ 10% 2.5 [ s0 18 3.0 245 ORG WHT BLK
1321-3 1 47+ 10% 2.5 [ 50 17 3.5 225 YEL T BLK
| 13214 1 | 56=*10% | 25 T 50 | 15 4.2 20560 | GRN |  BLU BLK
| 13215 | 1 68+10% | 25 | 50 | 14 5.0 190 BLU _GRY BLK
1321-6 il 82+10% | 25 | 50 12 SiSR T 180 GRY RED BLK
[ 13217 | 1 100 + 10% 2.5 5 | 1 6.0 170 | BRN BLK BRN
1321-8 1 | 120+ 10% 0.79 56 [ 9.0 | 7.0 160 BRN RED ~__BRN
13219 1_| 150*10% | 0.79 5 | 86 | 8.0 150 BRN GRN BRN
1321-10 1 180+10% | 079 | 50 8.0 9.0 140 BRN GRY BRN
132111 1 220+10% | 079 | 5 | 66 | 100 130 RED RED BRN
1331-1 1 270 + 10% 0.79 45 4.0 6.8 165 RED VLT BRN
13312 1 330 = 10% 0.79_ 45 3.6 74 155 ORG ORG BRN
13313 1 390 +10% 079 | 45 3.4 10.6 130 ORG WHT _BRN___|
|~ 13314 T | 470+10% | 079 | 45 3.1 115 125 YEL VLT BRN
13315 1 560 = 10% 0.79 55 29 152 | 110 GRN BLY __BRN___
13316 — 1 |” e80+10% | 079 | s0 | 26 [ 170 105 BLU GRY BRN
13317 1 820 * 10% 0.79 50 24 190 100 GRY RED BRN
13318 | 1 | 1000=10% | 079 a5 2.2 21.3 90 BRN BLK RED
NEWEST MINI-STAB TYPES 2 AND 3
13121 2 1200 * 10% .25 60 22 | 210 110 BRN RED RED
1312-2 2 1500 = 10% .25 60 DRETY 2410 105 BRN GRN RED
1312-3 2 1800 + 10% .25 65 19 | 270 100 BRN GRY RED
1312-4 2 2200 = 10% 25 70 1.7 [ 300 95 RED RED RED
13125 2 2700 + 10% .25 70 16 [ 330 90 RED LT RED
13126 2 3300 > 10% .25 70 1.4 37.0 85 ORG ORG RED
13131 3 3900 = 10% .25 75 15 44.0 ] 90 ORG WHT RED
1313-2 3 4700 = 10% 25 80 1.4 49.0 1 85 YEL VLT RED
1313-3 3 5600 + 10% .25 80 1.2 54.0 80 GRN BLU RED
13134 3 6800 + 10% .25 80 1.1 60.0 75 BLU GRY RED
13135 3 8200 = 10% 25 80 1.0 67.0 70 GRY RED RED
13136 3 ] 10000 = 10% .25 80 09 [ 750 70 BRN BLK ORG

*Based on a 25° C Maximum Temperature Rise.

MINI-STAB inductors are capable of meeting the requirements of MIL-C-16306, Grade 1, Class B, as out-
lined in Jeffers Product Specification SK-393. Details are available on request.

Ztw JEFFERS ELECTRONICS DIVISION
— SPEER CARBON COMPANY

DU BOIS, PENNSYLVANIA
Other Electronics Divisions of Speer Carbon Company —
Onondaga Electronics, Syracuse, N.Y. + Speer Resistor, Bradford, Pa.
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MOST
ADVANCED
OPERATIONAL
ELECTRONIC

~ WARFARE

SYSTEM
FOR OUR |
ARMED %
FORCES +

[

For more than a quarter-century, Hallicrafters has worked
in close partnership with our armed forces on fast solu-
tions to critical military electronics problems. Example:
new airborne Electronic Countermeasures equipments of
very advanced design, now being produced to protect our
military aircraft. This kind of teamwork continues to pay
off for America—in more effective, more reliable, more
economical electronic warfare systems.

hallicrafters (1) company

Looking for a challenging new opportunity? We are interested in qualified Facilities, and Quick Reaction Capability in Airborne, Ground, Naval and Missile
engineers at all levels. For full details in confidence, contact William F. electronic systems for countermeasures . . . reconnaissance . .. maintenance and
Frankart, Director of Engineering. technical support . . . communications.

URGENT PROBULEMS RELIABLY S OLV ED
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ELECTRONICS NEWSLETTER

Pickaback Satellite
Measures Sun’s Radiation

SECOND TRANSIT experimental vehi-
cle, which went into orbit last
Wednesday, brings the Navy a step
nearer an operational satellite navi-
gation system. Last week’s unique
shot put two payloads into orbit on
one rocket launcher. Attached pick-
aback to the 223-1b Transit IT was
a 42-1b solar radiation measurement
satellite which was kicked off ahead
of the larger satellite at an altitude
of about 500 miles.

Navigation satellite payload was
developed by Johns Hopking Uni-
versity’s Applied Physics Lab and
built mostly by APL and the Naval
Ordnance installations at China
Lake, Calif., and Dahlgren, Va. The
radiation-measurement satellite
was developed at the Naval Re-
search Laboratory.

Transit’s payload included two
ultra-stable oscillators in insulating
flasks, each capable of transmitting
continuously on two frequencies
over a silver-painted spiral-band an-
tenna system. An infrared scanner
measures the satellite’s rotation; a
digital electronic clock serves as a
timing standard, and a special re-
ceiver designed by Canada’s De-
fense Research Telecommunications

Establishment measures cosmic
noise above the ionosphere.
Two command systems can

change the satellite’s position in ac-
cord with signals received from the
ground. The satellite’s telemetry
system sends temperature and other
data back to earth. Both solar cells
and storage batteries power the
electronic gear.

The NRL radiation-measuring
satellite telemetry system includes
a 108-Mc transmitter.

Compactrons Combine
Tube Functions

NEW DEPARTURE in tube design sees
three and four valving functions in-
cluded in one envelope in General
Electric’s Compactron, with conse-
quent space saving.

GE this week demonstrated a
radio set equivalent to a 5-tube
superhet, made with two Compac-
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trons. One contains a power diode
(equivalent to a 35W4 rectifier), a
power amplifier (50C5) and a
diode-triode (12AV6); the other
houses a pentagrid converter
(12BE6) and a pentode (12BASG).
The receiver measures 23 in. by 23
in. by 104 in. wide, the width being
dictated by the loud-speaker size.

The company estimates that a tv
receiver can be made with 10 Com-
pactrons (compared with 15 tubes
and 3 diodes, or 24 transistors and
11 diodes), and a 6-tube hi-fi am-
plifier could be made with 4 Com-
pactrons.

The new valving devices are big-
ger than miniature tubes; they
measure 13 in. in diameter, vary in
seated height from 1 in. to 2% in.
Heaters for the individual valves
are connected in series within the
Compactron, so that only two heater
pins are needed. Internal connec-
tions are made as in conventional
tubes. The Compactron has a duo-
denary (12-pin) base, with a blank
pin on either side of the plate con-
nection for increased high-voltage
arc rating.

Vapor-Growth Speeds
Transistor Manufacture

ATOMIC BRICKLAYING technique
called vapor-growth by developer
International Business Machines
may make semiconductor fabrica-
tion more of a production-line proc-
ess. The vapor-growth process can
be used to produce semiconductor
components to serve multiple func-
tions.

The vapor-growth technique uses
high-temperature iodide vapor
which picks up semiconductor ma-
terial from a block placed in a chan-
nel through which the vapor passes.
The vapor, with semiconductor ma-
terial held in gaseous suspension,
moves down the channel to a cooler
zone where the metals deposit out
on substrate pellets.

A complex multifunction device
can be built up layer by layer in
repeated runs through the vapor
channels. Impurity introduced by
the iodide vapor is negligible, about
1 part in 100 million. IBM says
that diodes—including variable-ca-

pacitance and tunnel types—and
transistors have been vapor-grown
successfully.

Both homogeneous and hetero-
geneous semiconductor crystals can
be formed. Germanium of either
polarity can be deposited on ger-
manium and silicon of either polar-
ity can be deposited on silicon.
Germanium can be deposited on
gallium arsenide or gallium phos-
phide and gallium arsenide can be
deposited on germanium. Silicon
can be deposited on gallium arsen-
ide and gallium phosphide.

Germanium-gallium arsenide
junctions have resulted in tunnel
diodes having wider voltage swing
than germanium units and lower
series resistance than gallium ar-
senide units.

A full adder has been constructed
as an npnp sandwich having a com-
mon three-terminal emitter and two
separate collectors each on its own
P-n mesa.

Steel-Strip Cores
Ease Transformer Design

NEW FABRICATION TECHNIQUE for
transformer cores, developed by
Sylvania, was disclosed last week in
New York. Transformers produced
with the novel cores, dubbed Flexi-
cores by the General Telephone &
Electronics subsidiary, range from
2 to 30 percent lighter than con-
ventional E-I or C transformers,
can be produced in a wider variety
of configurations, firm says.

Flexicores are produced from
grain-oriented strip steel cut from
continuous rolls. The strips are
bent into staggered U-shapes and
formed into nests of laminations.
Each core is made up of two nests
with the staggered edges inter-
leaved for minimum resistance in
the magnetic circuit; the final shape
is a hollow square or rectangle.

Use of nested cores permits the
magnetic lines of force to flow with
the grain of the steel continuously,
instead of across the grain as in
parts of an E-I core. This in effect
cuts the size of the core for a given
value of flux. Also the fringe flux
at the junctions of the core halves
is less than in E-I cores, since the
flux path is not changing direction
at that point; hum is therefore re-
duced.

n



PUTTING MAGNETICS TO WORK

How to build a better (audio signal) trap!

Magnetics Inc. permalloy powder cores give filter designers new attenuation
and stability standards—and miniaturization to boot!

The art of trapping unwanted frequencies has been
advanced during the past year with a succession of im-
provements in molybdenum permalloy powder cores by
Magnetics Inc. Most audio filter designers now work
with smaller cores, more stable cores and cores whose
attenuation characteristics are ultra-sharp. Do you?

Do you, for example, specify our 160-mu cores when
space is a problem? With this higher inductance, you
need at least 10 percent fewer turns for a given inductance
than with the 125-mu core. What’s more, you can use
heavier wire, and thus cut down d-c resistance.

What about temperature stability? Our linear cores are
used with polystyrene capacitors, cutting costs in half
compared to temperature stabilized moly-permalloy cores
with silvered mica capacitors. Yet frequency stability over
a wide swing in ambient temperatures is increased !
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And what do you specify when you must rigidly define
channel cut-offs, with sharp, permanent attenuation at
channel crossovers? OQur moly-permalloy cores have vir-
tually no resistive component, so there is almost no core
loss. The resultant high Q means sharp attcnuation of
blocked frequencies in high and low band pass ranges.

Why not write for complete information? Like all of our
components, molybdenum permalloy powder cores are
performance~guaranteed to standards unsurpassed in the
industry. Magnetics Inc., Dept. E-82, Butler, Pa,

B—— —_—
y
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MAGNETICS inc.
A
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...WITH Tl 2N730 and 2N731 S

1 Megacycle
VERT.—5v /cm
HORIZ.—.2 usec /cm
Ta—25°C

5 Megacycles
VERT.—5v /cm
HORIZ.—50 musec /cm
Ta—25°C

10 Megacycles
VERT.—5v /cm
HORIZ.—20 musec /ecm
Ta—25°C

ILICON MESA TRANSISTORS

See how these performance - proved character-
istics apply to your high-current, high-speed
switching circuits...
High-current loads — Switch 100 ma at 10-me
rates using TI 2N730 and 2N731 transistors
actuat size | (see applications circuit) o Fast switching —
b Note 20 millimicrosecond rise and fall times on
the waveforms illustrated e Size and weight — Save both
size and weight with the subminiature TO-18 packaging of
the TI 2N730 and 2N731 ‘mesas’ e Dissipation — Get a full
500 mw (T,=25°C) or 1.5w (Tc=25°C) with beta spreads
of 20-60 (2N730) and 40-120 (2N731) e Reliability —
TI Quality Assurance guarantees you performance to
specifications e Applications — Use the TI 2N730 and 2N731
guaranteed performance in your digital computer clock pulse
generators and similar high-load, high-speed, high-reliability
circuits. Check these specifications:

ST
—— e e e =]

lcBo
IcBo

hFE

hse

Cob

Collector Reverse Current
Collector Reverse Current at 150°C
Collector-Base Breakdown Voitage
Collector-Emitter Breakdown Voltage 1ggg=100ma
Rpe=10 ohms

BVcBo
BVCER

BVEBO Emitter-Base Breakdown Voltage
DC Forward Current Transfer Ratio
Base-Emitter Voltage
Collector-Emitter Saturation Voltage

AC Common Emitter Forward
Current Transfer Ratio

Common-Base Output Capacitance

Vpg(sat)
Vee(sat)

electrical characteristics at 25°C ambient (unless otherwise noted)

TEST CONDITIONS

Vep=30v lg=0
Vep=30v Ig=0
I =100ua Ig=0

1g=100 ua Ig=0
lc=150ma  Vgg=1lov
Ig=150ma Ig=15ma
lg=150ma Ig=15ma

ig=50ma Ve =10v
f=20mc

Ig=0 Veg=10v
f=1me

*Pulse conditions: Length = 300us, duty cycle < 2%

max min max  unit

ColleBtorzBase\Voltage. ., B <@ ¥ nw v 5 = s @ 0 & 60v
100 L= 100 ua
- 60 - v Colfector-Emitter Voltage . o &« « o & o o o o & o & o » 40v
Emitter-Base Voltage . + « « & & ¢ & « o o o » & o . Sv
- 40 - v
- 5 - v Total Device Dissipation . . . . . v o v v o 4 4 4 & W 0.5w
60 40 120 Total Device Dissipation at Case Temperature 25°C. . . , . . 1.5w
13 = 13 v
s B= ) Storage Temperature Range. . . . . . . .. «65°C to 4175°C
- 2.5
35 - 35 ppf

2N731

10 = 1.0 ua

) the FIRST sllicon transistor manufacturer

CALL YOUR TI SALES OFFICE OR LOCAL AUTHORIZED Tl DISTRIBUTOR
FOR PRICE, DELIVERY AND COMPLETE TECHNICAL DATA.

TEXAS |7 INSTRUMENTS

INCORPORATED

SEMICONDUCTOR-COMPONENTS DIVISION
® 13500 N. CENTRAL EXPRESSWAY

POST OFFICE BOX 312 + DALLAS, TEXAS
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SCHEL

FIXED COAXIAL
ATTENUATORS
Models 50, 51, 52

~ DC to 1 KMC, Usnble to 2 KMC
i Attenuation: 1 to 50 db
High stability, low. frequency sensitivity
" Finish: Stoinless Steel (Type N (umdors);

f mddwﬂmtust(wms]

!
'

; Complete specifications upon reques!.
R Weinschel Fixed Coaxial

5 Attenuators cover the fre-

ico quency range of DC to
12.4 KMC. Write for com-
plete catolog.

Weinschel Engineering
O C
MARYLAND

KENSINGTON,

14 CIRCLE 14 ON READER SERVICE CARD

WASHINGTON OUTLOOK|

GOVERNMENT RESEARCH AND DEVELOPMENT contracts worth $35 million
are being awarded this year to foreign research institutions, universities
and industrial firms. Almost half the work is supported by the armed
services, the rest by at least 10 civilian agencies.

No breakdown is available by technical fields, but the Air Force, which
farms out roughly 30 percent of the total amount going abroad this year
for R&D work, cites electronics as one of two principal fields of interest
for foreign attention (the other is geophysics).

Bulk of the work is of a basic research nature. In electronics, for
instance, the University of Darmstadt is doing fundamental work on
pulse-image tubes for the Air Force. A British neuropsychologist s
studying for the Navy ways in which the human brain can be simulated
mechanically or electronmically.

Some hardware development is being done by Compagnie Generale de
Telegraphie sans Fils of Paris. CSF is developing radar-jamming tubes
for the Air Force and analog and digital storage tubes for the Navy.

SELF-CONTAINED and unjammable guidance systems to zero long-range
missiles in on target are getting increased attention from Pentagon
planners. Chance-Vought’s aeronautics division, for example, is devel-
oping one such system for SLAM (supersonic low-altitude missile), a
nuclear ramjet weapons system that Air Force is considering.

SLAM would operate differently from conventional ICBMs in that it
would follow a ballistic trajectory out into near space and through reentry,
but in terminal phase would return to controlled powered flight. At an
altitude low enough to confuse radar trackers, it would turn on its ramjet
and streak to its target. At intercontinental ranges, the missile could
not be reliably controlled by ground command; hence the stress on|self-
contained terminal guidance.

Present-generation Titan ICBM may be modified to use terminal guid-
ance to correct trajectory errors. Titan uses Bell Labs radio-command
guidance on initial phase.

OVERSEAS TELEVISION STATIONS of all types have increased by almost 14
percent since the first of the year—from 1,088 to 1,237—U. S. Informa-
tion Agency reports. New Free-World stations total 109, of which 98 are
in Western Europe. Forty new ones went on the air in the Sino-Soviet
bloc, USIA says

The agency’s report, covering the first five months of 1960, excludes
the U.S. and its territories, U.S. Armed Forces stations, and Canada.
Survey notes that tv receivers in use abroad now number 34,500,000, with
the Free World accounting for 28,950,000, an increase of about 2 150.000
The Soviet bloc has 5,600,000 sets, up about 300,000. !

PATENT RESTRICTIONS recently caused General Electric to turn do'wn a
National Aeronautics & Space Administration contract for space-vehicle
guidance development, says NASA. The agency mentions GE to Congress
as one of several companies that have refused agency contracts because
of reluctance to get tied down by patent rules. NASA patent law requires
the agency to acquire full ownership of all inventions produced under
contract.

NASA is pushing for liberalization of the rule, says it has been
“geriously hampered in efforts to secure research in crucial areas.”] The
House has already passed a bill allowing NASA flexibility on the patent
issue, but the outlook for Senate approval this session (see ELECTRONICS,
p 14, June 17) is dim.

CONSTRUCTION WORK on the Defense Department’s 1,000-ft radiotelescope
near San Juan, P. R., is being delayed. Surveyors have run into subsoil
difficulties on the site, a natural earth crater; they are making additional
borings before permitting installation of equipment.

JULY 1, 1960 « electgonics




TAPCO

ELEGTRIGAL POWER
COMPONENTS

Tapco Group primary and auxiliary electrical
power systems for space, missile, aircraft and
ground power applications are tried and proven.
Systems performed under environmental conditions
including nuclear radiation, high-temperature,
liquid metal vapor, zero-G and vacuum.

Below are typical TaApcO components now

available for integration into systems for such
applications. Other available Tapco electrical
power components include tachometer generators,
speed sensors, high temperature electromagnets
and solenoids, nuclear reactor rod drive controls,
static inverters, voltage regulators and electronic
power conversion devices.

ALTERNATORS

Among the special purpose rotating machines designed by TAPCO is a
series of high temperature alternators. These range in capacity from
a few watts to 15 kw at temperatures up to 1000°F.

PERFORMANCE DATA: TYPICAL ALTERNATOR~Power Rating: 3 kw, 0.8 pf lagging.
Ambient Temp.: 700°F. max. Operating Speed: 40,000 rpm. Output: 115v, 2000 cps.

Weight: 9 Ibs w’o shaft and bearings. Size: 3%” OD, 5¥8” long. Special Conditions:
Operates in mercury vapor. '

High Temperature
Permanent Magnet Alternator

Inherent Voltage Regulation: +5%. Harmonic Content: 5% total. Efficiency: 85%. /,{
¢/

VOLTAGE REGULATION AND SPEED CONTROLS

Associated with the TAPCO alternator and drive systems are system
speed and voltage controls for extremely accurate frequency and
voltage reguiation. The unit shown is adaptable to many drive systems.

PERFORMANCE DATA: TYPICAL SPEED REGULATOR: Frequency Stability: 1 part
in 100,000 integrated over minimum 1 hour period. Input: 115v, 400 cps. Output:

0-10v, 400 cps {phase reversing). Feedback: valve position 0-57.5v, 400 cps.

Environmental Conditions: —65 to +-200°F, 50g shock for 11 miilisec., vibration 0.1”

gpub|§2am%litu§e from 3 to 23 cps, 10g from 23 cps to 10 kc. Weight: 10 ibs.
ize: 12” x 6” x 5",

Precision
Speed Regulator

LIQUID METAL PUMPS

A rotating permanent magnet driven by an external source induces
pumping force in the liquid metal within a hermetically sealed system.

This concept provides operation without friction-producing rotating g
seals and provides exceptional reliability and life.

PERFORMANCE DATA: TYPICAL ELECTROMAGNETIC PUMP—Fluid: Sodium. Fluid

Temperature: 1000°F, Capacity: 20 Ibs min. Driving Speed: 40,000 rpm. Pressure
Rise: 3 psi. Weight: 3 Ibs. Size: 23" diam. flange boit circle, %2” nominal pipe size.

Electromagnetic Sodium Pump

Tapco Group Export Representative:
American Avitron Inc. ¢« Mamaroneck, N.Y.

TAPCO GROUP

Advanced engineering projects at TAPCO offer

excellent career opportunities for qualified H
engineers and scientists. Write Personnel TRW ,hampsa” ”ama waaldrldge I”c'
Manager. PN, DEPT. EL-760 « CLEVELAND 17, OHIO

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES

electronics + JULY 1, 1960 15



OZALID NEWSLETTER

NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING

in big time an.dicost saving.

How to break the halftone
costs barrier

Some of the sharper repro men look-
ing to cut the high cost of using half-
tones in quantity have come up with
this little timesaver that goes for
pennies per halftone. Here was the
problem: 200 rush copies of 16 tech-
nical photographs were needed for a
gervice manual...a total of 3200
prints. This job would usually run
about $2,000 and take ten days...
that was too long and cost too much.

A bright lad thought about their
Ozalid whiteprinting equipment and
worked out this procedure: First an
8" x 10” screened film positive was
made by projection froma4*x 5" neg-
ative, emulsion away from emulsion,
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This insured proper orientation of
the print in the final stage.

Next, the film positive and Ozalid
black-line plastic-coated paper
(105SZ) were processed in an Ozalid
Printmaster 810 at a rate of 12 feet
per minute. The 42-inch width of this
machine permitted two operators to
work simultaneously, cutting total
production time virtually in half!
The choice of Ozalid paper Type
105SZ was an excellent one. It gave
crisp, black-line images of great den-
sity due to the paper’s plastic coat-
ing. The entire project took just
under a fast six hours instead of the
usual ten days, and cost about $100.

{ i g LS 4 ..—:-:.‘.>:, o L 1 e e
Standard materials, plus new thinking, result

Total savings: $1900 and 914 days
of production time. Pretty smart, we
think. By the way, we’ve got sample
packages available for the asking that
might very well give you the same
dramatic results. Why not write us
at Ozalid, Box L-6, Johnson City,
New York. We'll be glad to help,

Looking for a fast case
of the blues?

The happy kind, we mean. The clean,
rich, decisive blue image that Ozalid’s
new Super-Speed Blue-Line (200SS)
gives. And when we say fast, that’s
exactly what we mean. Poor originals
are copied up to ten feet per minuie
faster than with regular copy papers.

This is the first Ozalid copy paper
specifically designed for copying
semi-opaque originals at higher
speeds . . . at no sacrifice of line den-
sity in any sense!

But what does all this mean in prac-
tical benefits, other than increased
production at no loss in quality ?

Well, for one thing, it means that
you can now do a fine job on semi-
opaque material, such as one-sided
letters, documents and bulletins, at
the lowest cost of any copying proc-
ess...even if they’re printed on bond
papers!

Another benefit is the clean, read-
able copies you can now produce
from soiled, yellowed documents and
low-translucency materials much
faster than ever before.

Is that all? Not by a long shot.
200SS actually turns low-powered
ultraviolet machines into pretty fast
units. And the faster printing speeds
mean faster return of the original
after each cycle.

Why not try this superb, high-
density blue-line paper today? It
really makes sense. Just call your
local Ozalid representative for a
demonstration,
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SWITCHING

HIGH CONDUCTANCE

SILICON JUNCTION
DIODES

Reliability In Volume . . .

A DIVISION OF

SWITCHING TYPES
New circuit possibilities for low impedance, high current applications
are opened up by Clevite’s switching diodes. Type CSD-2542, for ex-
ample, switches from 30 ma to —35v. in 0.5 microseconds in a modified
IBM Y circuit and has a forward conductance of 100 ma min@ 1 volt.
Combining high reverse voltage, high forward conductance, fast switching
and high temperature operation, these diodes approach the ideal multi-
purpose device sought by designers.

GENERAL PURPOSE TYPES

Optimum rectification efficiency rather than rate of switching has
been built into these silicon diodes. They feature very high forward con-
ductance and low reverse current. These diodes find their principal use
in various instrumentation applications where the accuracy or repro-
duceability of performance of the circuit requires a diode of negligible
reverse current. In this line of general purpose types Clevite has avail-
able, in addition to the JAN types listed below, commercial diodes of
the 1N482 series.

MILITARY TYPES

JAN SIGNAL CORPS
IN457= MIL-E-1/1026 IN662= MIL-E-1/1139
b Wosyn e i
1N459 = MIL-E-1/1028 IN643= MIL-E-1/1171

All these diodes are avatlable for immediate delivery. Write now for
Bulletins B217A-1, B217A-2 and B217-4.

-

CLEVITE TRANSISTOR

254 Crescent Street Waltham 54, Mass. Tel: TWinbrook 4-9330



FINANCIAL ROUNDUP

Telex Buys Component Firm

Telex, Inc., St. Paul, Minn., reports
the purchase of Aemco, Inc., of
Mankato, Minn., for approximately
$1! million. The Mankato com-
pany, organized in 1918 to produce
special timing switches, now also
produces custom relays for elec-
tronic and electrical application.
Aemco, which will continue under
its present administration, will be-
come an operating division in
Telex’s Components Group. Telex
reports that combined annual sales
total $8 million.

Hathaway Instruments, Inc., Den-
ver, Colo., announces the proposed
acquisition of Sterling Electric
Motors, Inc., Los Angeles, Calif.,
subject to the approval of Sterling
stockholders. Hathaway will pur-
chase the Sterling assets for $23%
million, which will then be dis-
tributed to the Sterling stock-
holders. Sterling reported sales in
excess of $4 million for 1959.

Electronics Capital Corp., San
Diego, Calif., reports the purchase
of $250,000 worth of five-year con-
vertible debentures issued by
Remanco, Inc., of Santa Monica,
Calif. The debentures are con-
vertible into 59% of Remanco’s
total common stock. Remanco pro-
duces microwave test equipment.
The transaction is the ninth com-
mitment ECC has made, bringing
its total investments to $5,300,000.

Dorsett Electronics Laboratories,
Inc., Norman, Okla,, announces its
merger with Carter and Galantin,
Chicago. The merger involves an
exchange of all Carter and Galan-
tin shares for 60,000 shares of
Dorsett common stock. Dorsett,
producer of telemetering systems,
acquired the Chicago manufac-
turer of industrial training and
marketing aids in a step toward
diversification.

Atlantic Research Corp., Alex-
andria, Va., reports the acquisition
of Northeastern Engineering Inc.,
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Manchester, N. H., as a new sub-
sidiary. Northeastern, producer of
high-precision equipment for the
medical profession and the mili-
tary, reports an annual volume in
excess of $2} million. The new
annual business volume of Atlan-
tic and its subsidiaries totals $15
million.

Waltham Precision Instrument
Co., Waltham, Mass., announces
the acquisition of Electro-Mec
Laboratory, Inc., Long Island City,
N. Y. The Waltham producer of
missile and aircraft equipment,
clocks and timers, reports first
quarter sales totaled $1,435,211,
producing profits of $109,309, or
4 cents per share.

Textron Electronics, New York,
N. Y., reports the acquisition of
Allegany Instrument Co., Cumber-
land, Md., in exchange for 140,000
shares of Textron stock. Allegany,
producer of thrust and pressure
measuring devices and -allied elec-
tronic equipment, reports annual
sales totalling $3 million.

25 MOST ACTIVE STOCKS

WEEK ENDING JUNE 17

SHARES

(IN 100's) HIGH  LOW CLOSE
Standard Kollsman 5,988 22 19 s
Univ Coentrols 2,788 19, 15Va 1744
Sterling Precis 1,837 3% 2% 3%
Lear Inc 1,810 2% 188 2%
Ampex 1,803 9% 3 6%
Gen Tel & Elec 1,635 N7k 303 3%
Du Mont Labs 1,506 11% % 11

Collins Radio 1,503 73% 63% 2%
Transitron 1,335 60 514  58%
RCA 1,028 ™ 0% 0%
Gen Inst 1,004 4% 3B 458
Belock Inst 964 % 171% 2%
int’l Tel & Tel 912 46% 423, 43

Raytheon 889 4Fs 40 431
Sperry Rand 879 8ve 22 224

Int’l Resistance 796 40  32% 39
American Electronics 759 181 1513 184

Amer Tel & Tel 753 907% 88 8914
Emerson Radie 709 167 1202 16%2
Cohu Electronics 659 128 103% 11%
Avco Corp 654 1¥ 12 1%
Varian Assoc 639 6478 601, 634
Burroughs 581 % 3N ITh
Gen Elec 574 9 92% 93
Beckman Inst §54 97% 8% 96

The above figures re| resent sales of electronics

stocks on the New k and American Stock
Exchanges. I.lstmis are prepared exclusively for

ll:.x.nmomcs by Ira Haupt & Co., investment
an
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Capacitors for

NO COMPROMISE

Circust Design

SOUTHENN
ELECTROMICS
DURBANK CaAL
wriAe GaRARITOR

i

Unusual requirements in capacitance,
tolerance, case size or configuration no
longer need compromise your circuit
designs. SOUTHERN ELECTRONICS’ engineers
are experienced in solving these problems
to the extent that non-standard capacitors
have become routine at SEC.

SEC has developed multiple block capaci-
tors that are now saving space and welght
in a production missile, Two 12mfd capaci-
tors were designed to take less space than
one, with improved electrical characteris-
tics. In another application, SEC eliminated
6 tubular capacitors, utilizing a single can,
6 terminals and a common ground. Result:
Room for additional components, easier
wiring, and a less expensive component.

SEC, in addition to designing special
capacitors to save weight and space, has
developed dual-dielectrics to solve unusual
temperature coefficient problems, and has
introduced special dielectrics and oils for
extreme high temperature and high voltage
applications.

This engineéring know-how has resulted
in the use of SEC capacitors in twelve U.S.
missiles, analog computers, and many radar
and communications services.

SEC capacitors are manufactured in a
wide range of capacitance to meet your
needs from 100mmf to any higher value,
with tolerances as low as 0.1%. They are
made under unusually critical quality con-
trol standards, and meet or exceed the most
rigid MIL-SPECS.

Write today for detailed technical
data and general catalog.

Pioneers in custom precision
capacitor engineering

s 1N

|
SOUTHERN:
ELECTRONICS!

%0%0 alror

]
i
150 WEST CYPRESS AVENUE 1
BURBANK, CALIFORNIA I

E
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NOW — FCC type accepted — single
or dual automatic—for carrier powers

of 10, 12, 15, 20, 25, 50 and 100 watts.

Even in the most remote areas, wings aloft are
guided on their way by Aerocom’s new medium
range N.D.Beacon Transmitter.This transmitter
was designed and built to provide long, trouble-
free service with no attendants...even where
the total population is Zero.

AEROCOM’S

Dual Automatic
Package-Type Radio Beacon

for completely unattended service. This N.D. Beacon (illustrated) consists of two 100 watt (or 50
watt) transmitters with 2 keyers, automatic transfer and antenna tuner. (Power needed 110 or 220
volts 50/60 cycles, 465 V.A. for 50 watt, 675 V.A. for 100 wait.)

Frequency range 200-500 kcs.: available with either crystal or self excited oscillator coil. High
level plate modulation of final amplifier is used, giving 97% tone modulation. Microphone P-T
switch interrupls tone, permitting voice operation.

The “stand-by” transmitter is selected when the carrier or modulation level of main trans.
mitter drops 3 db or more, in case of failure to transmit the identification signal or if carrier fre.
quency changes 5 kes. or more. Audible indication in monitoring receiver tells which transmitter
is in operation.

Unit is ruggedly constructed and conservatively rated, providing low operating and main.
tenance costs.

Also available in 400 watt, 1 K.W. and 4 K.W. Models, 200-415 kcs.

AER cOoM 3090 S.W.37th AVENUE @ MIAMI 33, FLORIDA
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COOL is the word for General Electric NPN silicon
transistors, Series 2N332 through 2N338. At 150 mw the
junction temperature is 70°C at an ambient of 25°C.
Compare this with the registered derating factor which
calls for a junction temperature of 175°C.

The “A” versions of these transistors dissipate 500 mw
at 25°C, 83 mw at 150°C — all without a heat sink.

When junction temperatures go down, reliability goes up.
The wide safety factor you enjoy with General Electric
silicon transistors means better performance and
longer life than you may ever have seen achieved before
in a similar device. See your G-E Semiconductor Sales
Representative for complete details.

On the shelf at your General Electric Distributor.

GENERAL @D ELECTRIC
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Get the
facts
together

Buying is easier when you’ve got all the
facts in one place.

The BUYERS’ GUIDE tells who makes
it. Gives detailed catalog-type product
information and specs. Gives choices in
mechanical and electrical characteris-
tics. Gives more choices in terms of ma-
terials and design. Also objective and
authoritative facts about markets . . .
materials . .. design ... in an exclusive
64-page reference section.

That’s why the GUIDE will put you in
the strongest position to make the best
buying choice for yourself and your
company.

It’s all between the covers of one vol-
ume. The accurate, complete and au-
thoritative electronics BUYERS’ GUIDE
and Reference Issue. o.8E

)
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MARKET RESEARCH

Defense Spending to Move Up

DIRECTION of federal spending is
expected to turn around this
month, the beginning of the new
fiscal year, McGraw-Hill’s Depart-
ment of Economics reports.

Because of national defense pro-
gram cuts initiated more than a
year ago, government spending
during the first six months of 1960
declined to its lowest level since
early 1958. But the outlook from
here on out is for slightly rising
defense expenditures.

There is good news also for man-
ufacturers of entertainment and
other consumer electronic pro-
ducts. Latest surveys of consumer
intentions indicate consumers ex-
pect to increase their spending for
durable goods and housing during
remaining months of 1960.

For every dollar the United States
spends in purchasing existing
types of military weapons and
equipment, 40 cents is spent de-
veloping and testing new types to
replace those already in hand, said
Dr. Herbert York, director of re-
search and engineering for the
U. S. Department of Defense, in
a commencement address at Case
Institute in Cleveland. Aerospace
Industries Associations says that
research and development ac-
counts for 60 percent of the inter-
continental ballistic missile
weapon dollar.

Solar cell sales are rising at a
lively pace under impact of in-
creasing activity in space. Major
use of the device is as primary
source of power for satellites.
Market investigators estimate sales
this year will total $9 million,
twice 1959 sales.

EIA monthly count of transistors
shows sales of $78,246,279 and 31,-
155,798 units in the first quarter of
1959 are running ahead of the 1958
quarter by 70 percent for dollar
sales and 84 percent for unit sales.
Number of units sold in March
increased by 2% million over units
sold during February while reve-

nue rose nearly $4 million. But
average prices dropped from $2.61
in February to $2.39 in Marech.

During 1959 manufacturers’ ship-
ments of home-type television re-
ceivers totalled 6.0 million sets
with a factory value of $815 mil-
lion, a 13-percent unit increase
and an 18-percent dollar increase
over 1958 shipments, Bureau of
Census states in recent issue of its
Current Industrial Reports series.

Shipments in 1959 of radios and
radio-phono combinations, exelud-
ing auto radios, totaled 10.3 mil-
iion sets worth $289 miiiion, as
against 8.8 million sets worth $242
million in 1958.

Auto radio shipments rose from
3.9 million units ($102 million) in
1958 to 5.7 million units ($133
million) in 1959.

Transistor portable radios repre-
sented 90 percent of the 4,034,000
portable radio sets sold in 1959.
In the preceding year a total of
3,342,000 portable sets were sold
and 70 percent were transistorized.

Business and Defense Services Ad-
ministration is planning gnnual
reports on electronic compeénents
sales. First will cover 1952-59.

Thousonds  EJGURES OF THE WEEK
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General Electric silicon transistors are
manufactured by the Fixed Bed Mount-
ing process. All parts are firmly fastened
to a ceramic disk, with no suspended
parts. The transistor reacts as a solid
block in resisting shock and vibration.

G-E type 2N332 through 2N338 transistors (including “A”
versions and USN versions) have been struck with a golf club,
rattled 700 miles in a hub-cap, fired from a shotgun and shot
from an artillery piece (40,000 G’s) — and still survived to
operate! Call your G-E Semiconductor Sales Representative

for full details,

Absolute Maximum Ratings

Collector to base voltage
Emitter to base voltage
Collector current (Ic)

Collector dissipation
@ 25°C (Pc)

Operating temperature (TJ)

2N332-6* 2N337-8% 2N332A-6A
45 Vceo 45 Vceo 45 Vca
1 Veso 1 Veso 4Ves
25 ma 20 ma 25 ma
150 mw 125 mw 500 mw

—6510 175°C —6510150°C —6510175°C

*USN versions of all units except 2N332 have QA per MIL-T-19500/37A.
TUSN versions have QA per MIL-T-19500/698.

Immediate delivery from your General Electric Distributor

GENERAL @3 ELECTRIC
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One kilowatt power in a compact
ceramic package is now available to
400Mc., with the Eimac 4CX1000A
radial-beam power tetrode.

The new, expanded frequency range
coverage of the versatile 4CX1000A
makes it ideal for AM, FM and SSB
operation in the important govern-
ment communication band, 225-

400Mec., and for FM and VHF-TV

broadcasting.

An excellent linear amplifier tube,

24 CIRCLE 24 ON READER SERVICE CARD
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the 4CX1000A has low voltage, high
current, high gain characteristics. It
achieves maximumrated power output
in Class AB;, SSB service without
grid current.

Illustrated here, actual size, it is
easy to see why this compact, rugged
ceramic tetrode is ideal for tight
space, high power situations.

A companion air-system socket to
meet your specific requirement is
available with the 4CX1000A.

{Actuol Size)

TYPICAL OPERATION 4CXI000A (400Mc FM Amplifier)

DC Plate Voltage 3000 volts
DC Screen Voltage 250 volts
DC Plate Current 750 ma
DC Screen Current 45 ma
Driver Power Output 15 watts
Useful Output Power 1100 watts

EITEL.-McCULLOUGH, INC.

' San Carlos, Californla
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Before any lot of G-E silicon transistors may be delivered, a representative
number of units are selected for each of the four restrictive life tests. These tests
include operation at maximum power at 25°C ambient, operation at high
temperatures and peak ratings, storage at 200°C, and shelf life at 25°C—all tests
for 1000 hours. If the sample fails any one of these tests, the lot cannot be shipped.

Only General Electric silicon transistors (Series 2N332-2N338,
including “A” and USN versions) are subjected to such
rigorous restrictive testing. And we keep them pure inside —
no grease or surface contaminants that degrade performance
are permitted to enter. Write for a full report on the
restrictive tests which G-E silicon transistors must pass
before they’re shipped to you. Section S2570, General
Electric Co., Semiconductor Products Dept.,

Electronics Park, Syracuse, N. Y.

At factory-low prices from your General Electric Distributory

GENERAL @ ELECTRIC
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The NASA-USAF-Navy X-15 manned rocket gets a vital part. .. delivered with jet-age speed by AIR EXPRESS

X-15 part flies first 3000 miles by Air Express

The scene: Edwards Air Force Base, Calif. Crack engineers work ‘round the clock to ready the X-15
for its flight to the brink of outer space. lts engine, built by Thiokol in Denville, New Jersey, packs
a 400,000 HP punch—more than the power of two giant ocean liners! Because of an accelerated
assembly schedule, some parts—like this turbine pump contro/—are installed right on the flight line.

They must be shipped fast, with kid-glove handling. In

short, a job for low-cost AIR EXPRESS. Give your business e E Ess
these advantages, too. Call AIR EXPRESS to speed your A ’ R XPR

products FIRST TO MARKET . ... FIRST TO SELL. ==0

@ CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY * GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES
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The performance of General Electric’s silicon transistors is sensational:

Fixed Bed Mounting provides the most rugged construction yet
developed for transistors.

By operating at a low junction temperature, reliability and
stability are inherently increased.

Beta hold-up at low current is superior.

The “A” versions offer a 4V emitter-to-base breakdown and a
45V collector-to-emitter breakdown.

Every lot of transistors is subjected to four types of
restrictive life tests.

USN versions are available in the Series 2N333 through 2N338.

Units tested to 5000 hours have shown an overall performance
rate greater than 99 per cent.

Send for the complete specifications and test data and prove to yourself
how G.E.’s silicon transistors will do a sensational job in your design.

Section $2570, General Electric Company, Semiconductor Products Dept.,
Electronics Park, Syracuse, N. Y. J

GENERAL @D ELECTRIC
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Computer Installation Speeds Saturn

Army Ballistic Missile Agency in Huntsville gets a new name, a new computer and

By NILO LINDGREN
Assistant Editor

HUNTSVILLE, ALA.—Newsmen visit-
ing Redstone Arsenal here a few
days ago witnessed a spectacular
show of rocket power.

The Saturn space vehicle booster
stage, capable of a 1.5 million-
pound thrust, was successfully
static fired in a full-duration run,
122 seconds to burnout. The white
columnar configuration of the Sat-
urn booster looked like the Lin-
coln Memorial ready to be blasted
into space. On the hill 2,000 feet
away where newsmen stood watch-
ing, the 120-decibel noise drowned
exclamations and the heat from the
searing orange exhaust flaming out
across the valley added to the hot
sunlight. This test firing, the
eighth of the series and the sec-
ond with all eight engines, was
instrumented to give Redstone
scientists information on environ-
mental and interactional effects in
the booster tail region.

Working overnight, computer
men had ready the next morning
the correlated results on 250 dif-
ferent variables on the complete
engine run. The massive correla-
tion job is carried out with the
aid of the newly installed IBM
7090, an all-solid-state machine that
can make 13,740,000 logical deci-
sions per minute. The system,
which was officially dedicated at
the National Aeronautics and Space
Administration’s Marshall Space
Flight Center (formerly Army
Ballistics Missile Agency), on the
day of the static firing, will be fol-
lowed by a second one next month.
The two 7090’s will accomplish in 8
hours what three large scale vac-
uum-tube machines did in twenty
hours, and will provide a 25-percent
saving in machine time costs.

The greatly enlarged computer

capacity at the computation center
will be monitored by a system
called SPOOK, a master program-
mer. SPOOK means Supervisory
Program Over Other Kinds. De-
veloped by IBM, the system is an
outgrowth of the SHARE Operat-
ing System (SOS). Containing up
to 50,000 instructions, it lines up
and processes data on different
kinds of problems to minimize de-
lays between jobs. More than 200
different computational problems
are brought to the computation di-
vision every month.

Still another computer for the
Saturn project has been under de-
velopment for more than a year.
This computer, being developed
competitively by IBM and Libra-
scope, will be part of the final
Saturn payload. It is a micromini-
aturized digital computer contained
in a volume probably not much
larger than a filing cabinet drawer.
Working from a magnetic drum
storage with a capacity of a thou-
sand digits, this computer will be
used as a guidance programmer,

This great spider metwork at base of
Saturn booster holds the eight en-
gines, four centrally fired, and four
outer engines gimballed for steering

handling up to 15 or 20 variables of
flight. In moon flights and deep
space probes, this computer will be
continuously monitoring and re-
computing Saturn’s trajectory.

But long before the first live
firing of the Saturn from Cape
Canaveral next summer, Saturn
flights will have been simujated on
the computers at Huntsvi‘ie thou-
sands of times in addition §o eleven
static firings. Simulation of an
entire Saturn circumlunar trajec-
tory can be run off in minutes.
Major points of the three-dimen-
sional flight path come off a me-
chanical printer. A high-speed
printer-plotter prints off data from
magnetic tape for every 4-hour in-
terval of the six- to seven-day trip
around the moon and back.

Relatively few live firings of
Saturn have been scheduled because
of the vehicle’s cost. Helmut Hoel-
zer, director of the Marshall Space
Flight Center’s Computagion Divi-
sion, who has worked with Wernher
von Braun in rocketry gnd space
flight for more than twenty years,
said, “The V-2 rocket was devel-
oped at Peenemunde basically with-
out automatic digital computers.
As a result, there were approxi-
mately 1,000 test firings. Yet with
the vastly more intricate Saturn,
we have scheduled only 10 research
and development firings. We now
can simulate a trajectory in a few
minutes for several hundred dollars.
It would cost millions [to stage a
live flight.”

According to von Bpaun, direc-
tor of the Marshall Center, the
Saturn project has been moving
ahead perfectly on schedule. The
objective of the program is to de-
velop by the 1963-64 time period an
efficient and reliable vehicle for
lifting 25,000 1b payloads into orbit
around earth and into deep space.

The long-range program calls for
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Space Project

a successful static test firing

several Saturn configurations. The
first configuration is made up of
the eight-engine booster under de-
velopment at Huntsville, powered
by liquid oxygen and kerosene; a
second stage powered by four liquid
hydrogen fueled engines of 20,000
pounds thrust each, being developed
at Douglas Aircraft; and a third
stage, powered by two liquid hydro-
gen fueled engines identical to
those of the second stage. The en-
tire three-stage vehicle stands 180
feet high.

Although the first Saturn shot
is slated for summer, 1961, it will
be late 1963 before the vehicle is
fired with all three stages live.
The ’61 shot will carry a 500,000
pound water-filled mockup of the
second and third stages. Only one
shot will be made in 1961, three
firings are scheduled for 1962, and
five in 1963. The last three shots
of the 1963 series will put the
Saturn into a 300 nautical mile
orbit around the earth. Possibly
two shots will be made in 1964,
both into deep space. According to
von Braun, the final Saturn payload
has not yet been frozen—several
competitive payloads are under con-
sideration. Conceivably, the Saturn
could carry two men around the
moon and back to earth or place
instruments on Mars and Venus.

An interesting sidelight to the
Saturn development is the problem
of delivering the great booster to
Cape Canaveral. Ordinary roads
cannot sustain its weight, and it is . =
too big for Flying Boxcars to carry. ; '“M“ T ‘ -" N
Thus, a special carrying platform -
and truck will carry the booster l ' . : l ”li
over a reinforced highway to the
Tennessee River where a specially
designed barge will pick it up,
carry it down the Tennessee into

t}lle Oh“;l and the M1ss1§51pp1, then Helmut Hoelzer, director of computation division at NASA’s Marshall
a ong the Gu'lf coastline to the Space Flight Center poses by model of new IBM computer installation
Florida launching pad. against backdrop of a static test firing of the Saturn booster

-
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Nickelonic News

DEVELOPMENTS [N NICKEL
AND NICKEL ALLOYS
AND THEIR APPLICATIONS

Grade ““A’’ Nickel bus bar
keeps molten metals flowing

at 1000°-1600° F

CALLERY, PA.—In nuclear reactor
systems, molten metal coolants must
be pumped safely and effectively. To
do this, the MSA Research Corpora-
tion has developed an interesting
ac conduction-type electromagnetic
pump. It has no moving parts, pack-
ing glands, or throttling valves. This
pump can handle molten sodium, po-
tassium, NakK, lithium, and mercury
at temperatures up to 1600°F.

MAGNETIC
FLUX

SECONDARY FORCE

CURRENT
CONDUCTOR

PUMPING

@¢\

SECONDARY
CURRENT

WHEN A CURRENT is passed through the
molten metal, perpendicular to a mag-
netic field, a force is produced on the
liquid metal that results in motion with-
in the pumping section. This motion is
at right angles to the current and flux.
(See diagram above.)

Current is conducted into the liquid
metal by connecting the secondary of
a current transformer in the pumping
section. In the 1000°-1600°F range
Grade “A’” Nickel is used for the bus
bar secondary because it is corrosion-
resistant, and has satisfactory elec-
trical conductivity.

A pump of this type will effectively
pump fluids having a lower electrical

30
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TRANSFORMERS OPERATE AT 600°C
...ENCLOSED IN LOW CARBON NICKEL

WALTHAM, MASS.

— Missiles and rockets have created environmental

conditions which can destroy or seriously impair the operation of presently
available electronic parts. There are two approaches to the solution of this
problem. The first is to create an artificial atmosphere to support the present
type component. The second is to create new components that will give reliable
operation under high temperature environments.

Raytheon Company has designed and tested transformers of four basic
types — plate, radar pulse, audio and high-voltage plate and filament — for
operation at temperatures in the vicinity of 600°C for 1000 hours.

To eliminate effects of oxidation and
other environmental factors, hermetic
sealing in inert dielectric gas is used.
Extensive evaluation tests were un-
dertaken on various types of ma-
terials. Included in these tests were
magnet and lead wires, layer and bar-
rier insulation, sleeving and core
materials, ceramic terminals, high
temperature brazing materials and
container metals.

Winner of the container metal test
was Low Carbon Nickel because of 1)
resistance to oxidation, 2) high tem-
perature creep strength, 8) ease of
degassing, 4) general strength and 5)
ease of brazing and welding.

Softer than pure Nickel, Low Car-
bon Nickel does not work harden as
rapidly, and for this reason finds wide
use in the fabritation of articles and
in coining operations. Low Carbon
Nickel is somewhat more ductile than

resistance than that of the pumping
section wall.

The flow rate of all MSA Research
Corporation conduction type EM
pumps is positively controlled from
zero to maximum flow by an adjust-
able autotransformer. A capacitor is
used for power factor correction due
to the high magnetization current
required.

Conduction type EM pumps may be
used to pump any liquid metal which
will wet the pumping section and
which has a high conductivity.

Pertinent Literature: Booklet, Nickel Al-
loys for Electronic Uses.

INCO

llAul mane

Nickel, and its mechanical properties,
particularly the yield strength and
the elastic limit of annealed material,
are lower.

Pertinent Literature: Electronic grades of
Nickel and Nickel Alloys — with their
applications — are fully described in our
booklet, Nickel Alloys for Electronic
Uses. Write us for a copy.

STANDS HEAT. Some military applica-
tions call for a transformer that can
operate at temperatures as high as
600°C. Raytheon’s approach to this
problem was to create an artificial at-
mosphere (such as nitrogen or argon)
to support the unit. Transformer and
atmosphere are then enclosed in a con-
tainer of Low Carbon Nickel. This ma-
terial was selected because of its resis-
tance to oxidation, its high temperature
creep strength, its general strength and
ease of degassing, and the readiness
with which it is brazed and welded.

HUNTINGTON ALLOY PRODUCTS DIVISION

The International Nickel Company, Inc.
Huntington 17, West Virginia

ALLOY PRODUCTS
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WESTON “"CROWN” METERS
OFFER HIGH PERFORMANCE
AT LOW COST

New AC instrument now available in
economy line of matched panel meters

A newly-designed AC moving iron instrument with
improved ballistic characteristics joins the Weston line of
“Crown” meters. Instruments in this matched group
combine economy with dependable accuracy, and incorporate
many time-proven Weston features.

Exclusive Weston CORMAG? self-shielded mechanisms,
for example, permit mounting on magnetic or non-magnetic
panels without special adjustment. Instruments with this
important feature may be closely grouped without
intereffects, and are immune to stray field errors.
Exceptional readability is another advantage of
“Crown” meters. Models 1721 and 1724 have 2.5” long
scales, Model 1741 has a 4.9” scale. Clear plastic covers

pointers and black markings on white dial further

i\
]
7 & 2
= G g provide excellent, shadow-free illumination. Black lance

enhance readability.

Accuracies within = 29 full scale are available in

DC and moving iron AC meters, and = 3% in rectifier types.
Call your Weston representative for specifications on

“Crown” instruments, or write for Catalog 01-112.

Daystrom, Incorporated, Weston Instruments Division,

Newark 12, New Jersey. International Sales Division,

100 Empire St., Newark 12, N. J. In Canada: Daystrom Ltd.,

840 Caledonia Rd., Toronto 19, Ontario.

AMPERES S
AL,

WESTon
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Will Space Equipment Sales
Reach $6 Billion in 19757

By EDWARD DeJONGH

Market Research FEditor

MINNEAPOLIS, MINN.—Military
manufacturers should look to space
equipment to provide growing mili-
tary equipment sales totals in
future years, military analysts said
at the recent national conference
of the American Marketing Asso-
ciation held here.

Electronics and missile industries
responded to the increasing atten-
tion given by AMA to military and
electronics problems by sending
about 100 representatives to the
association’s 43d convention.

Annual expenditures for space
equipment by National Aeronautics
and Space Administration and De-
partment of Defense will pass air-
craft expenditures in 1968 at about
the $3-billion level, said Edmund J.
Richards, manager of market re-
search for Thiokol Chemical Co. By
1975 total will be $6 billion.

Richards also offered an answer
to a question to which military
marketing men have been giving
more and more thought. When will
missile spending start to decrease?
Missile expenditures will crest at
$61 to $7 billion about 1968, he
said. They will then start to taper
off, receding to $51 to $6 billion by
1970 and $5 billion by 1975.

Behind the predicted downtrend
in missile dollars is the expectation
that the development phase of our
family of missiles will be largely
over. Consequently duplication of
missile weapons systems will be al-
most completely eliminated. Huge
expenditures for space equipment
in future years will also tend to
depress missile spending, he said.

Between 1960 and 1964 the num-
ber of operational missile systems
in production will rise from 24 to
30, but the number will decline to
23 in 1967 and 15 in 1970. Space
systems in production will rise from
none in 1960 to four in 1964, six
in 1967 and seven in 1970, he said.

32

Rapid rate at which aircraft ex-
penditures are currently dropping
will slow down and level off around
the $3-billion mark in 1968, Rich-
ards said. Despite the pressure to
concentrate on more advanced
weapons system, there will always
be a need for aircraft in surveil-
lance, reconnaissance, transport and
for some bombing-interception
work, Richards added.

Net effect of the expected rise
and fall among three types of sys-
tems will be a moderate overall an-
nual increase of three percent per
year, which will bring combined ex-
penditures, up from $103} billion in
1960 to $12 billion in 1975.

Albert Shapero, manager of sys-
tems analysis for Stanford Re-
search Institute, spoke on govern-
ment research and development
markets.

He said, the federal government
will spend over $8 billion dollars
for R&D in fiscal 1961. Seventy
percent of this total will go to DOD,
13 percent to Atomic Energy Com-
mission and seven percent to

Helicopter Fires Bullpup Missile

.’ﬁ,

Sy

NASA, with most of the remainder
to Departments of Health, Educa-
tion and Welfare and Agriculture.

National security portion of fed-
eral R&D spending (DOD and
AEC) will decline to about 60 per-
cent by 1970, Shapero said. How-
ever, expected rise in federal R&D
total will compensate. Shapero looks
for a total somewhere between $10
and $15 billion in 1970.

Attention was called to the dy-
namic government construction
market by Edward J. Stockton, de-
velopment planning economist for
North American Aviation. Total
market, including federal, state and
local governments, is estimated at
$16.2 billion for 1960 and is proj-
ected to around 826 billion for 1970,
he said. Of particular interest to
electronics and missiles firms is the
portion which represents military
facilities. It is currently worth $1.5
billion annually, is expected to run
about $1.3 to $1.4 billion over next
10 years.

During the period there will be
a ghift in emphasis from items like

Bullpup, radio-guided air-to-air missile built by Martin, is launched from
helicopter in recent tests. Missile is 12% ft long, weighs 570 lb
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military barracks to test facilities,
satellite and missile launching fa-
cilities, nuclear installations and
radio telescopes, Stockton said.

Electronics industry was well
represented at a panel on the role
of market research in production
planning. All three speakers were
drawn from electronics firms.

David W. Day, manager of sys-
tems planning for General Electric,
pointed out the need to relate new
product plans to policies and goals
of a business, its products, custom-
ers and capabilities.

Market researchers were lightly
roasted by Hal Gordon, product
planning manager for Westing-
house Electric.

Of particular interest to engi-
neers was Gordon’s suggestion that
market research departments could
do a better job in technical indus-
tries if they would include some
engineers in their departments.

Day also recommended that less
use be made of company sales forces
for market survey work. “One thing
you can be certain of is that surveys
by salesmen will not contain any
information derogatory to the sales
force,” he said.

He also called on market re-
searchers to go beyvond gathering
facts and to make specific recom-
mendations; to write their reports
in simple English; and to remember
the purpose of graphs is to reduce
complicated data to simple pictures
and not to make complicated pic-
tures of simple facts.

Irving Kingsford, director of con-
sumer product planning for RCA,
pointed out the high mortality rate
of suggested new product ideas. On
the average, only one of every 40
suggested ideas will ever get to
market. Remainder will be dropped
out in the various stages of product
planning—screening, specification,
development, testing and commer-
cialization.

Growing importance of industrial
electronics came in for comment at
the panel on industrial distribution.
George Ganzenmuller, editor, Me-
Graw-Hill's Electrical Wholesaling,
said :

“Industrial electronics has
reached a state of market demand
and development where it is ready
for wholesale distribution. From
the distributor viewpoint, it is a
products group that is up for
grabs.”
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MARCONI INSTRUMENTS

fl l'gpenri-ze
Microwave Installations...

Lo and cover Baseband, IF and Carrier Frequencies of the most
sophisticated multi-channel systems engineers are now designing.
These entirely new instruments are now in production; they
meet C.C.I.R. specs. and are flexible to customers’ specific needs.

Examples:

WHITE NOISE TEST SET Model 1249

Measures intermodulation distortion in systems handling up to 960 chan-
nels. Comprises Noise Generator, Receiver and modular Filter Assembly
which facilitates changing filters to svit_different systems. Diagram indi-
cates test on 960 channel installation.\

60 2438 4028
BASEBAND FREQUENCY ke

DERIVATIVE TEST SET -
Model 1259 YaVi As supplied to:

Bell Telephone Labs.
General Electric
International Tel. & Tel.

/
A Sweep Generator and self-/
calibrating CRT display are pro?

vided to measure modulator/ Philco Corporation
demodulator linearity. The first Radio Corp. of America
derivative, or slope, of the modu- Radio Engineering Labs.
lator response is ~automatically Western Union

plotted against instantaneous Westinghouse Electric
LF.: discrimination js 0.1 db. - - - and others

§

4 7
We invite fyour inquiries an this unique specialized equipment,

@?ﬂ MARCONI instruments

/111 Cedar Lane ® Englewood, New Jersey
LOweli 7-0607
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A MESSAGE TO AMERICAN

INDUSTRY « ONE OF A SERIES

Recent Economic Growth —
The Numbers Game

If it truly portrayed recent rates of economic
growth in the United States, the report on em-
ployment, growth and price levels recently
issued by the staff of the Joint (Congressional)
Economic Committee would point up scarcely
less than a national disaster. Among other things,
it would document impressively Premier Khrushchev’s
crack that “the capitalist steed the United States is
riding . . . is worn out.”

One of the major findings of the Joint Committee’s
staff (in the Eckstein Report, named for its stafl di-
rector Otto Eckstein) is that between 1953 and 1959
the average rate of growth of physical output in the
United States was only 2.4 per cent per year. This is
scarcely more than half the average annual rate of
growth of 4.6 per cent the staff found to have prevailed
between 1947 and 1953.

Happily, however, the report does not reflect
the basic economic realities. Its finding on relative

rates of economic growth for the two periods is a sta-
tistical tour de force which. by the selection of certain
figures and certain dates, distorts the record of Ameri-
ca’s long-term economic growth.

Playing The Numbers Game

By the selection of appropriate starting and terminal
periods it is possible to document almost any rate of
economic growth that is desired. The table at the bot-
tom of this page shows you how this can be done. It will
also show you how the Eckstein staff worked out its
shocking contrast in growth rates. The table is built
like a schedule of airplane fares between different
cities, The postwar years 1946 through 1959 are put
down on two axes. One runs down the left hand col-
umn, the other runs across the top of the table. Put
your finger on the point where the two axes intersect
and you have the average rate of growth for the period
covered.

Starting
Year

1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959

1950
3.0
4.1
4.2
8.7

1948 1949

-1.9 -1.2
38 1.8

-0.1

1947
-0.1

1946
3.9

3¢ D¢ D¢ D¢ ¢ ¢ 3¢ X 5 X ¢ D¢ X
3¢ 3¢ 3¢ D¢ ¢ ¢ ¢ X X X X X
3¢ 3¢ 3¢ 3¢ 3¢ 3¢ 3¢ X 3¢ X X

3¢ 3¢ D¢ X D¢ ¢ X X X X

3¢ 3¢ ¢ ¢ ¢ XX X X X

3¢ 3¢ ¢ D¢ 3¢ X 3¢ 3¢

*Compound rates of growth

1951

ANNUAL AVERAGE GROWTH RATES OF THE U.S. ECONOMY, 1946-1959*

(Percent increases, starting year to terminal year, of GNP in 1954 dollars).

Terminal Year

1952 1953 1954 1955 1956 1957 1958 1959
3.8 3.9 3.2 3.7 3.6 3.4 2.9 3.2
4.6 4.6 3.7 4.2 4.0 3.8 3.2 3.5
4.8 4.7 3.6 4.3 4.0 3.8 3.1 34
6.5 6.0 4.4 5.0 4.6 4.2 3.5 3.8
5.4 5.1 3.4 4.3 3.9 3.6 29 3.3
3.4 3.9 2.0 35 3.2 3.0 2.2 2.8
X 4.4 13 3.6 3.2 2.9 2.0 2.6
X X ~1.6 3.2 2.8 2.6 1.6 2.4
X X X 8.1 5.1 4.0 2.4 3.2
X X X X 2.1 2.0 0.5 2.0
X X X X X 1.8 -0.2 2.0
X X X X X X ~2.3 2.0
X X X X X X X 7.0




Following this procedure, you can find growth rates
ranging all the way from —2.3 per cent, between 1957
and 1958, to +8.7 per cent, between 1949 and 1950,
along with almost any other rate you would choose for
various years and sequences of several years over the
postwar period.

For example, if you want to demonstrate that the
postwar growth rate through 1953 was less than 4%
per year, you take off from 1946, include a drop of 0.1
per cent between 1946 and 1947, and come up with a
growth rate for the 1940-1953 period of 3.9 per cent.
But if you want to show it was quite high, you take off
a year later, from 1947 (which drops out that dismal
—0.1 per cent for 1947) and come up with a fine
growth rate of 4.6 per cent for the 1947-1953 years.

Statistical Hocus-Pocus

That’s what the Lckstein staff did. It took off at one
end from a year when there was just about no growth,
went to the Korean War boom year of 1953 at the
other end, and got that average growth rate of 4.6 per
cent. Then it took off from the Korean War boom year
of 1953 and ran to the year 1959, when business was
recovering from a recession and suffered through a
steel strike of 116 days, to come up with its 2.4 per
ceut growth rate for the second postwar period. As the
table indicates, by taking off a year later (1954) the
average growth rate would have become 3.2 per cent,
and if the take off had been 1949 it would have been
3.8 per cent.

There are those who, in nontechnical terms,
would characterize this as statistical hocus-
pocus. There are also those who would see in it
an element of political hocus-pocus, too. This is
because the years 1947-53, when the Eckstein staff
found there had been the healthy 4.6 per cent growth
rate, were roughly years when we had a Democratic
president, while the anemic growth rate of 2.4 per cent
it calculated for the subsequent years was for years of
a Republican presidency.

Actually it can be shown that the civilian part of our
economy has had more rapid growth during the Re-
publican administration than it had during the Demo-
cratic years. If military expenditures are subtracted
from the national ouput, the resulting growth rate for
1953 to 1939 is slightly higher than for 1947 to 1953.

However, we do not question the bona fides of the
Eckstein staff. But we do assert that it has pro-
duced a statistical picture of the postwar growth
of the American economy which is dangerously
misleading bhoth at home and abroad.

Abroad, the report appears to give official documen-
tation to the propaganda line that the Soviet economy
is running rings around the U.S. economy in growth,
and that it is Communism a country should choose if it
really wants to develop rapidly. Building on a much
smaller economic base than the U.S.A., the Soviet
Union — as well as almost every less advanced nation

in the world — is bound to show a larger percentage
increase in output than the U.S.A. But the Eckstein
staff calculation gives the Communists ammunition
they don’t deserve.

Are We Facing A Crisis?

The contrast drawn by the Joint Committee staff in
postwar U.S. growth rates suggests that we are facing
scarcely less than a crisis through paralysis of our
economic growth which calls for drastic remedies.
But this, as the full 1947 to 1959 growth record set
forth in the table makes clear, is very definitely not the
case. Our over-all postwar rate of growth, as measured
by the gross national product in physical terms, has
been 3.5 per cent per year, a rate nearly double the
long-term growth rate of 2 per cent per year between
1909 and 1939. In the continuing fluctuations in the
rate of growth which more or less inevitably charac-
terize a relatively free economy, we have had some
downs in recent years. But our economy is now on
the upbeat again. And at the end of this year,
the U.S. economic growth rate for the postwar
period can be expected to be 3.7 per cent per
year.

It is extremely important for the United
States to continue to maintain this rate of eco-
nomic growth or even to surpass it. Upon this
effort depends our capacity to meet our defense re-
quirements without dangerous strain, to provide an
adequate margin for foreign aid, to improve our own
productive facilities, and to continue to raise our own
standard of living.

How not only to maintain but possibly improve
upon our postwar pace of economic growth will be the
subject of strenuous debate in the months ahead. How-
ever, the debate will have a much better chance of
being constructive if the postwar growth record is seen
in proper perspective. To this end one of the first
things to do is to junk panic rousing statistical por-
trayals such as that in the Eckstein report.

This message is one of a series prepared by the
McGraw-Hill Department of Economics to help
increase public knowledge and understanding
of important nation-wide developments. Per-
mission is freely extended to newspapers,
groups or individuals to quote or reprint all
or parts of the text.

PRESIDENT
McGRAW-HILL PUBLISHING COMPANY, INC,




MONITOR...TEST...ANALYZE...

telegraph and data transmission systems without interrupting traffie

Circuit downtime is lost time. Save it by diagnosing the trouble in

N . ; . - THE ELECTRONICS FIELD ALSO RELIES ON RADIATION FOR...
communications links while they are operating. Radiation’s new

RADIPLEX 89—a 48-channel low-level multiplexer with
broad data processing applicatians. Features rugged
solid-state circuitry, almost unlimited programming flex-
ibility, unique modular construction for compactness and
exceptional ease of operation and maintenance.

Telegraph Distortion Measuring and Monitoring System permits on-
line testing and wave-form analysis of telegraph and data transmis-
sion circuits. Thus, the trouble in a deteriorating link can often be

diagnosed and remedied without interrupting message traffic. RADICORDER-Multistylus recorder provides high-speed
instantaneous readout for wide range of data acquisi-
tion or processing systems. Eliminates necessity of elec-
tronically translating complete data, thereby reduces

TDMS can replace most test equipment now required. This permits
camputer work loads.

a reduction of test equipment costs and increases maintenance effi- TELEMETRY TRANSMITTER-Model 3115 is a rugged-
ized 215-260 MC unit with extremely linear FM output
under the most severe environmental conditions. With
its record of outstanding performance in many missile
programs, Model 3115 is specified by leading missile
manufacturers.

ciency. Portability is achieved at the “push of a button.”

For complete technical data on the TDMS and its many capabil-
ties, write for Bulletin E-100B to Radiation Incorporated, Dept. EL.-7.
Melbourne, Fla.
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Services Adopt Interference Standard

Symposium hears Defense plan for center to analyze r-f interference

WASHINGTON—ADVANCES in the bat-
tle with r-f interference were dis-
cussed here recently at the meeting
of the second National IRE Sym-
posium on Radio-Frequency Inter-
ference. Keynote speaker Henry
Randall of the Office of Scientific
Development disclosed Department
of Defense plans to speed up pre-
diction and measurement of un-
wanted noise in the spectrum.

Big step forward is a new mili-
tary standard, “Measurement of
Radio Frequency Spectrum Char-
acteristics”  (Mil-Std-449), now
mandatory. It marks the first time
that all three military services have
agreed on such a joint standard.
The purpose is to provide standard
techniques for the measurement of
spectrum characteristics of military
electronic equipment in order to
ensure the full usefulness of the
data. It will be valuable, Randall
said, in determining whether sub-
systems and systems will be com-
patible with their electromagnetic
environments.

The new standard is not intended
to provide measurement specs for
near-field or conducted interfer-
ence; it is strictly for measure-
ments in the far field. The
publication lists testing procedures
and techniques for both transmit-
ters and receivers. Major deviation
from individual service specs is the
requirement that receiver sensi-
tivity be tested and evaluated in
terms of power rather than voltage.

Plans now in the works at the
Defense Department, Randall said,
may see the establishment of an
analysis center to use the data
gathered from various sources. It
will serve operational planners,
those who assign frequencies, the
development engineers, and users
of interference-prediction informa-
tion.

Of special interest to engineers
from government and industry at-
tending the Symposium was a
roundtable discussion of standards
and specifications. Inconsistences,
ambiguities and loopholes in the
military specs and Federal Com-
munications Commission regula-

electronics « JULY 1. 1960

tions were aired. Moderator Arthur
Loughren of Airborne Instruments
Laboratory called r-f interference
one of the least understood problems
today. Albert R. Kall of ARK En-
gineering contended that military
spees provide far more stringent
controls on radiated and conducted
interference than on receiver sus-
ceptibility, suggested that the in-
dustry needs more accurate sus-
ceptibility tests for receivers.

Kall also suggested establishment
of three categories of compliance:
absolute compliance, where radiated
and conducted interference are
either not detectable above ambient
or else remain more than 3db below
specification limits; absolute non-
compliance, where most of the meas-
ured values exceed specification
limits and at least one measured
parameter is greater than 6db
above limits; and transitional com-
pliance, where most of the meas-
ured data lie below the curve of
limits, but fewer than half the
readings approach or exceed the
limits curve by no more than 3db.
The three categories, he said, could
be refined to cover all possibilities.

Kall also charged that FCC regu-
lations are too general and do not
make necessary distinction between
narrow- and broad-band equipment.
FCC’s Edward W. Allen pointed

Tv Inspects Parts
MU

tv makes
on aircraft
components at Convair-San Diego

KinTel

dimensional

closed-circuit
checks

out that the Commission’s rules
must be general in order to repre-
sent the needs of thousands of
users with conflicting interests.
The reason for putting emphasis
on transmitter controls, Allen sug-
gests, is that the law has been in-
terpreted to mean that FCC can
control only transmission, and has
no jurisdiction over manufacturers.

Another paper, by Herbert M.
Sachs of Armour Research Founda-
tion, discussed determining radar
performance characteristics as re-
lated to the prediction of radar
interference. Information con-
tained in the paper was developed
from a program for establishing
techniques of measurement for ra-
dar system parameters, and cat-
aloging pertinent radar character-
istics in a form accessible for
interference prediction. Radar sys-
tems under analysis were pulsed
search systems; measurements
were performed over the frequency
range 900 Mc to 10 Ge.

An interference-prediction model
was described by Delmer C. Parts
and Kenneth G. Heisler Jr. of Jan-
sky & Bailey. Prediction techniques
were confined to “discrete source
interference,” defined as a type
brought about by specific identifi-
able sources of electromagnetic ra-
diation from which one can trace
definite propagation paths to the
point of interference.

Digital-computer simulation pro-
gram for the prediction of ship-
board interference was described
by Wilbur G. James of American
Machinery & Foundry. The com-
puter program is designed to pre-
dict the signal environment in the
vicinity of each receiver under con-
sideration and the response of each
receiver to its environment.

Symposium was sponsored by the
IRE’s Professional Group on Radio-
Frequency Interference. Sponsors
plan to make it an annual meeting,
figure that with recent increases in
transmitter power, antenna gain,
receiver sensitivity and number of
r-f sources in operation, problems
of interference have reached “omin-
ous proportions.”
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WHO'’S MAKING
OUT BEST?

A quick, 8-minute Financial Round-
up that names electronics companies
that have achieved substantial financial
gains. Tells where they are and what
they make.

Fast visual summary of active stocks
each week in the electronics industry.
New public issues. Stock price averages.

This highly readable score card helps
keep you informed on what counts most
on the financial front. This is just one
more reason why you should subseribe
to electronics (or renew your subscrip-
tion). Fill in box on Reader Service
Card. Easy to use. Postage free,

FIND WHAT
YOU NEED IN...

electronics
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Nuclear Society Ponders Controls

Members discuss new instrument systems,
computer techwiques; full control years away

CHICAGO—CONSENSUS OF MEMBERS
of the American Nuclear Society,
which met here recently, is that
completely automatic nuclear power
systems are still far in the future.
New instrument systems are being
developed, and novel techniques for
computer use are coming to the
fore. But economic considerations
currently block complete instru-
mentation of a working reactor core
and put off for the present the con-
cept of computer-controlled re-
actors.

A reactor core designed for a
certain job, for instance, may pro-
duce maximum practicable power.
If several temperature-sensing de-
vices are put into the core, thermal
and nuclear anomalies are produced
which change operating character-
istics, requiring that the core be
redesigned. Reactor core design,
never an easy job, becomes in-
creasingly difficult as more instru-
mentation is added.

Discussion sessions on computers
disclosed that it may not be any
more feasible to run a nuclear

power system by computer than it
is for a conventional power station.
Sessions dealt largely with plans
for computer use and with new ad-
vances in programming. Automatic
coding and compiling systems such
as Fortran II for IBM and Philco
Transac systems, and Flame for
Remington Rand Univac’s Lare,
were widely discussed. Navy’s
David Taylor Model Basin will get
a Larc system next year and put it
to work designing naval propulsion
reactors.

Another paper at the meeting de-
scribed a device which simplifies
the identification of metals. The in-
strument was described by R. A.
Nance, J. W. Allen, and F. M. Glass,
all of Oak Ridge National Labora-
tories. It uses the conductivity and
permeability of the metals as
identifyving parameters.

A pickup coil is placed against
the unknown metal, and the user
adjusts a dial until the meter on
the instrument deflects full scale.
The coil is the inductive element in
a tank circuit; when placed against

Ultrasonic Unit Added to Arc Furnace
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Grain refining unit goes on arc-melting furnace at Westinghouse metals
plant. The combination improves properties and yield of metals
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a metal specimen, its impedance
shifts and causes a shift in the
oscillator frequency.

Adjusting the dial in effect meas-
ures the amount of frequency shift,
giving a measure of conductivity
and permeability characteristics of
the unknown metal. Dial setting re-
quired for full-scale deflection is
unique to many metals and alloys:
phosphor bronze, for instance, re-
quires a reading of 854; type 316
stainless steel, 712; hastelloy B,
661.

R. E. Nather, of General Atomics
division of General Dynamics, de-
scribed a means for converting
multichannel pulse-height analyzers
into time analyzers. Nather’s device
is an all-transistor attachment to
pulse-height analyzers which have
magnetic-core memories. The at-
tachment is basically digital in
nature, and makes direct use of the
arithmetic, storage, display, and
output circuitry of the pulse-height
analyzer, obviating the necessity of
converting time information into
amplitude form.

Time-channel widths of 16, 32,
64, 128, 256, and 512 microseconds
are provided, with an average dead
time (assuming random arrival of
input signals) of 8 microseconds. A
zero-time, or “shutter,” signal is
used to start operation; random
signals are stored in the proper
time channel as they arrive.

Internal timing is provided by a
crystal oscillator. Basic clock fre-
quency of 1 Mc is divided by 16 or
more (depending on the channel
width chosen) which provides a
maximum time jitter of 1/16 of a
channel if the shutter pulses are not
synchronized with the oscillator
phase.

When compared with a secondary
frequency standard, the oscillator
gave an apparent frequency of
1,000,015 cps at 23 C, 1,000,012 cps
at 45 C.

Only one input pulse can be ac-
cepted for each 16-microsecond in-
terval, which means, for example,
a maximum of four signals per scan
can be accepted by a channel 64
microseconds wide. No channel
overlap or gaps have been found in
the device. The instrument is de-
signed in modules, contains all
solid-state components; it has been
in service since February, 1959.

electronics - JULY 1, 1960

On Target,
Because...

B&L optical-electronic-mechanical
capabilities help align azimuth on
Polaris Submarines

To sharpen the shooting eye of this

deadly fish, Bausch & Lomb developed four
different instrument systems to convey
optical and electronic information between
the missile guidance package and the
inertial navigation system,

Accuracy of these systems is
measured in terms of one second
of arc: 1 part in 200,000.

The integrated skills of Bausch & Lomb
sped these four Polaris projects
through every phase of development:
complete original design, BuOrd
. documentation, fabrication. We’d like to
L ] apply the same skills to your project.

N ——
T —

R TP AR G YA AR

[ = | S J - =
4 (/l A4’ / WRITE for B&L Capabilities Bulletin . . .
' gy and for help in the development and manufacture
‘\\ ' )L/ of optical-electronic-mechanical systems.
% Bausch & Lomb, 61407 Bausch St.,
« )+, Rochester 2, N. Y.
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LAPP COOLING

GIVES LONGER LIFE

TO HIGH-POWER

TUBES

WATER-COOLED

Carrying cooling water which must undergo a change in potential is a
job best handled by Lapp Porcelain Water Coils. These coils are completely
vitrified, non-absorbent porcelain, white glazed inside and out, providing
very low resistance to water flow and eliminating all possibility of contamina-
tion in the water. Assuring positive cooling and long tube life, a Lapp Porce-
lain Water Coil installation represents a permanent investment—a completely i
trouble-free cooling system.

AIR-COOLED

Use of Lapp standard-design
tube supports facilitates circuit design, improves production economy, pro- |
vides interchangeability and easy replacement. They are compact, efficient |
and attractive in appearance, with
polished nickel-plated brass hard-
ware permanently attached to the
body.Equipment manufacturers will
realize a triple service from these
supports, for they support the tubes
and act as an insulator, and channel
air over the fins for maximum cool*
ing of tubes.

WRITE for Bulletin 301 containing
complete description and specification
data. Lapp Insulator Co., Inc.,

168 Sumner Street, Le Roy, New York.
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MEETINGS AHEAD

July 20-22: Forestry, Conservation
Communications Assn.,, Annual
Conf., Hotel Duluth, Duluth,
Minn.

July 21-27: Medical Electronics,
International Conf., Inst. of
Electrical Engineers, Olympia,
London.

Aug. 1-3: Global Communications
Symposium, PGCS of IRE. U.S.
Sig. Corps., Statler-Hilton Hotel,
Wash., D. C.

Aug. 8-11: American Astronautical
Society, Western National, Olym-
pic Hotel, Seattle, Wash.

Aug. 9-12: American Institute of
Electrical Engineers, Pacific Gen-
eral, San Diego, Calif.

Aug. 15-19: High-Speed Photog-
raphy, Stroboscopic Laboratory,
MIT, Cambridge, Mass.

Aug. 18-19: Electronic Circuit
Packaging Symposium, Univ. of
Colorado, Boulder, Colo.

Aug. 22: Scientific Apparatus Mak-
ers Assoc., Market Managers,
SAMA, Statler-Hilton Hotel, San
Francisco.

Aug. 22-26: Thermonuclear Plasma
Physics, Symposium, Oak Ridge,
U.S. Atomic Energy Commis-
sion, Gallinburg, Tenn.

Aug. 23-26: Western Electronic
Show and Convention, WESCON,
Memorial Sports Arena, Los An-
geles.

Aug. 29-31: Metallurgy of Ele-
mental and Compound Semicon-
ductors, AIME, Statler Hotel,
Boston.

Sept. 7-9: Automatic Control, Joint
Conf.,, ASME, IRE, AIEE, ISA,
Massachusetts Institute of Tech-
nology, Cambridge, Mass.

Sept. 9-10: Communications: To-
morrow’s Techniques—A Survey,
IRE, Roosevelt Hotel, Cedar Rap-
ids, Ia.

Oct. 10-12: National Electronics
Conf., Hotel Sherman, Chicago.

JULY 1, 1960 - electronics



ELECTRONICALLY speaking.....

CUBIC DIGITAL SYSTEMS

speak for | T
| themselves:

DC VOLTAGE MEASUREMENT: Models V41, Cubic Corporation manufactures the superior digital instrumentation,

e ) e C- including the Voltmeter with these unparalleled electronic features:
AC VOLTAGE MEASUREMENT: Models AC-1

Xrgagual I:nging), AC-2 (Automatic) .003% repeatability, precise accuracy again and again
onverters

RESISTANCE MEASUREMENT: Models 0-41, +O03% attenuator accuracy for wide-range precision
0-51 4 and 5-digit Ohmmeters, with [ . ] . :
Contro! Unit C-2 .003% bridge linearity with carefully matched quality
VOLTAGE RATIO MEASUREMENT: Models components

R-41, R-51 Ratiometers, Models . :
VR-41, VR-51 Volt-Ratiometers PLUS maximum noise rejection with the finest input
INPUT SAMPLING: Model MS-2 100- filter known ... and unmatched stability through
point Scanners, Models MS-1, AS-1 . . L

Master-Auxiliary 1000-point Scannlng superior noise rejection.

Systems . o :
DATA RECORDING: Model PC-Series The Cubic 4 and 5-digit Voltmeters are on.ly two of the superior
Printer Controls for use with any instruments in a line of digital instrumentation available on an off-

L K
MR ggprinter(on tgimarket the-shelf basis for simple bench use or for easy development of

sophisticated systems for measurement and recording.

NEW FROM CUBIC...

- The Talking Meter, instrumentation
that really does speak for itself,
instrumentation that provides a new
dimension in “readout,” measurements
or other parameters reported to the ear
by a clear human voice.

Years-ahead engineering, factory production
techniques inspired by pride in the end re-
sult, careful quality control and reliability

B I C testing . . . all these factors make Cubic’s
the truly fine instrumentation . . . Digital
CORPORATlON Systems that speak for themselves.
INDUSTRIAL DIVISION

5575 Kearny Villa Road, San Diego 11, California
Eloctronic Engineering With a Dimension for the Future
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FOR A TIGHT FIT IN A TIGHT SPOT...

e

If miniaturization has put your circuits in a tight spot, you can build reliability right into them with the AMP
Taper Technique . . . formed taper pins or new solid, pre-insulated taper pins . . . two-piece or molded one-piece
stackable blocks . . . plus a wide assortment of taper receptacles.

The AMP Taper Technique offers the most complete line of taper products available plus many extra features.
A three-and-a-half degree taper assures the firmest fit of pin in block. A-MP Pull-Test Insertion Tools assure the

proper seating of pins. Hand and Automachine crimping tools assure uniformity of pin attachment to your
circuit leads.

And—with the addition to the AMP Taper Technique of the new Solid Pre-Insulated Diamond Grip Taper Pin
and the new one-piece warp-free block, you can have the greatest flexibility of product choice for your circuit
design and manufacturing operations.

You can concentrate more circuits in a smaller space—and be sure of reliability when you use the AMP Taper
Technique. Send for our new catalog today.

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP products and engineering assistance are available through subsidiary companies in: Australia ¢ Canada ¢ England « France ¢ Holland e Japan
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8 manoseconds

32 nanoseconds

45 nanoseconds

From top to bottom, exploding aluminum wire 1 mil in diameter, 3/16
inch long and charged with 23.5 Kv. Camera exposure: 5 manoseconds

Instrumentation for

EXPLODING WIRE RESEARCH

Electrical explosion of 1-mil wire yields high current density, pressure and
temperature. Kerr cell camera photographs exploding aluminum wire

By NORMAN CHASE, NORBERT HANKIN and FRANCIS WEBB,

Electro-Optical Systems, Inc., Pasadena, California

ULTRA-HIGH-SPEED ELECTRICAL ex-
plosions of fine metallic wires,
clusters or films may be applicable
in space propulsion, optical radar,
hypervelocity particle impact re-

search, light sources for photo-
chemical reactors and explosive
detonators.

Current laboratory research in-
dicates that 1,000-second specific
impulses can be obtained in the
explosion of clusters of metallic

electronics - JULY 1, 1960

wires or thin films. A high degree
of efficiency appears possible, thus
making this an interesting possi-
bility as a propulsive system for
space vehicles. (Optimum wire size
will depend upon vehicle and mis-
sion requirements.) To obtain such
an impulse in a 1-mil wire requires
a current density rise greater than
10" amp/sec/cm®.

Use of exploding wire phenomena
in optical radar is another potential

application. It now appears that
brightness temperatures above the
range of 50,000 C are readily ob-
tainable. This would provide a light
source far brighter than a carbon
arc, and is competitive with or bet-
ter than high pressure gas dis-
charges or air spark gaps.
Exploding wires may also pro-
vide an answer to the problem of
obtaining hypervelocities on a lab-
oratory scale for high-speed impact
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FIG. 1—Basic exploding wire circuit (A) uses switch with 7-nanosecond turn-on time; experimental test circuit (B)
includes two traveling-wave oscilloscopes and Kerr cell camera. (See the front cover)

studies. Dense vapor or plasma pro-
duced by exploded wires possess
impact characteristics similar to
solid materials and could be accel-
erated to 20 to 30 km/sec.

A wire is suddenly exploded elec-
trically by discharging a stored
energy source such as a capacitor
into it. The entire phenomenon is
usually complete in much less than
a microsecond.

For a single exploding wire, the
voltage across the wire and the
current flowing through it are si-
multaneously recorded as functions
of time on two traveling-wave oscil-
loscopes. Single-frame photographs
of the exploding wire in known time
synchronism are also obtained by
actuating a Kerr cell shutter.

The timing and energy input are
highly reproducible, so that a
timed series of single-frame photo-
graphs of separate wires can be
put together to make a movie of the
explosion. The products from the
exploding wire are typically lumi-
nous, and it is possible to follow
the expansion rate and other visible
characteristics of the exploding
wire.

The basic exploding wire circuit
is shown in Fig. 1A and an experi-
mental setup in Fig. 1B. The setup
employs two traveling-wave oscillo-
scopes (with frequency response to
2,000 Mc), a Kerr cell camera with
a 5-nanosecond exposure time, a
time marker pulse generator, wire
exploding circuit with voltage and
current sensors, and auxiliary
apparatus.

Sequence of operation is as fol-
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lows. A triggering pulse activates
a low-voltage pulser whose output
pulse is split, with part simultane-
ously triggering the oscilloscopes
after the appropriate time delays,
and also activating a high-voltage
pulser. The high-voltage pulser in
turn activates the wire exploding
circuit and the Kerr cell modulator
after appropriate time delays. A
pulse, taken from the wire explod-
ing circuit with appropriate atten-
uation is applied to the vertical
deflection of the I (current) and V
(voltage) scopes, serves as a tim-
ing marker, allowing a time corre-
lation to be made between the cur-
rent and voltage measurements.
Pulses from the current and voltage
sensors are recorded on the I and V
scopes respectively.

The Kerr cell modulator charges
a delay line to 35 Kv which is actu-
ated and discharged into the KSC-
50 Kerr cell shutter at the appro-
priate time during the wire explo-
sion. The voltage pulse to the Kerr
cell is sensed with a resistive
voltage divider placed between
ground and the input to the Kerr
cell then attenuated and applied to
the scope. This provides the exact
timing of the Kerr cell wire picture
with respect to the voltage and cur-
rent measurements. After the wire
explosion, in another sweep, a 100-
Mc sine wave is placed on the
oscilloscopes for a time base.

The wire exploding circuit con-
sists of a capacitor, switch, wire
holder and wire, and current and
voltage sensors. These components
are housed almost completely coax-

jally and have a low inductance.
The capacitor itself has a low in-
ductance.

The switch is a triggerable air
spark gap (or trigatron); it is
operated by placing a negative high
voltage across two electrodes,
whose surfaces have a 3-inch radius
of curvature, and then suddenly
applving a high-voltage positive
pulse to a tungsten wire placed in
the center of the grounded con-
ductor and insulated from it by a
quartz tube. The high-voltage pulse
causes a breakdown to occur be-
tween the tungsten wire and the
ground electrode, which then causes
a discharge between the ground
and high voltage electrodes. The
rise time of this switch is typically
7 x 10”° second. The potential dif-
ference between the ground and
high voltage electrode is originally
placed at approximately 95 percent
of that required to break down the
air gap. The adjustment of the
spacing between these two elec-
trodes is critical.

A resistive, high-voltage, high-
frequency current shunt is shown
in Fig. 2. It is composed of 40,
10-ohm, %-watt carbon resistors
mounted circumferentially between
two copper plates yielding a shunt
resistance of 1 ohm. The lower end
of the wire holder is mounted into
the top plate of the current shunt.
The lower plate of the current
shunt is circuit ground. The ground
return conductor is placed coaxially
around and very close to the shunt
resistors, permitting large conduc-
tor diameters and very small shunt
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FIG. 2—Trigatron shunt (less coaxial return conductor) is Shown in (A), trigatron wire holders in (B); trgatron
energy storage unit (C). Current and voltage for an exploded platinum wire are indicated in (D)

inductance. @ The frequency re-
sponse of this shunt is probably
close to 1,000 Mc.

Certain basic requirements can
be established for the circuit com-
ponents of exploding wire appara-
tus for use in the submicrosecond
range. First, the capacitor should
be able to store many times the
energy required to vaporize the
wire, and have a low inductance.

Second, to dump the energy rap-
idly into the wire requires circuit
inductances of a small fraction of
a microhenry. Third, the switch
must be capable of closing in a
small fraction of the circuit period.
A switching time of a few nano-
seconds is desirable. Also, the
sensing instrumentation must not
unduly influence the phenomena be-
ing observed.

Typical values of the circuit pa-
rameters employed in our work are:
capacity of approximately 2,000 to
20,000 pf, circuit inductances of
about 0.03 to 0.1 xh, charging volt-
ages from 10 to 20 Kv, 3- to 2-mil
wire approximately % inch long,
and triggerable switches with rise
times of approximately 7 x 107
second.

The technique of measuring volt-
ages across the wire of the order
of 20 Kv with rise times of the
order of several nanoseconds has
been developed to the point where
these measurements are accurate to
about 5 percent. A similar state-
ment applies to the measurement of
current through the wire. The cur-
rents have an order of magnitude
of 10,000 amperes, and a rise time
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of several nanoseconds. This tech-
nique has permitted determining
wire energy input and resistance as
functions of time.

The wire current is determined
by measuring the voltage across
the known shunt resistance. The
voltage across the shunt is sensed
on the shunt axis, attenuated and
displayed on the I scope. The volt-
age across both the wire and shunt
is sensed on the V scope and the
shunt component subtracted. Be-
cause both current and voltage are
measured and it is necessary to
maintain an appropriate ground,
the voltage must be measured in
this way.

The voltage sensor is a resistive
divider placed across the wire and
shunt. The divider consists of ten
100-ohm, 2-watt resistors connected
in series, terminated at the divider
by a 50-ohm resistor in parallel
with a 50-ohm terminated cable go-
ing to the V scope. The divider
ratio is then 40:1. The frequency
response of the divider is better
than 500 Mc. Additional attenua-
tion is used and the signal is then
displayed on the V scope.

When wires are exploded in this
experimental setup, they heat rap-
idly and vaporize with explosive
force. Current begins to flow with
the initial switching of the voltage
across the wire, but is gradually
halted by the increasing wire re-
sistance. Initially the voltage drop
across the wires is predominantly
inductive, but with the increasing
resistance it soon becomes predom-
inantly resistive.

Usually not all of the charge in-
itially on the capacitor has left it
by the time vaporization occurs, so
that a high voltage (many Kv) re-
mains across the gap. The initial
conduction phase is followed by a
period of low current conduction
which is called current dwell. Cur-
rent dwell is followed by a phase of
resurgence of current flow called
post-dwell conduction which pre-
sumably occurs when the pressure
of the metallic vapor is reduced to
a sufficiently low level to permit an
arc-type discharge to restrike
across the gap. If all the charge is
removed from the capacitor in the
initial conduction stage, however,
no post-dwell conduction phase oc-
curs. The current and voltage as
functions of time for an exploded
platinum wire are shown in Fig.
2D.

High energy densities can be
placed in the wire during the ini-
tial conduction period. A typical
value of the energy density ob-
tained in an aluminum wire 1 mil
in diameter and 0.29 inch long at
18.3 Kv is 11 electron volts per
atom (corresponding to an energy
input of about 400 millijoules.)
These energy densities result in
such characteristic exploding wire
phenomena as emission of intense
light, generation of strong shock
waves and magnetic fields, high
current densities (typically 4 x 10°
amp/cm®), pressures, temperatures
and plasma density regions.

This work is supported by con-
tract with U. S. Army Ordnance
Corps, Picatinny Arsenal.
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Merits of photoconductive cells
and photoemissive vacuum tubes
are discussed and contrasted.

Two control circuits use both types

of light sensing elements

By P. BERGWEGER,
Elesta AG, Bad Ragaz, Switserland

NUMEROUS circuits and designs of
automatic light controls have been
published whose usefulness is es-
sentially a question of reliability;
that is, they must all have long and
trouble free operating life, they
must be insensitive towards volt-
age surges, and, to carry out the
function for which they were de-
signed, the controls must offer high
stability even under adverse oper-
ating conditions.

The crucial elements of such con-
trols are of course the light sensi-
tive element and the associated am-
plifier. Two basic circuits satisfying
the above requirements will be de-
scribed and some applications dis-
cussed. One of the circuits employs
a high-vacuum photocell and d-c
cold-cathode-tube amplifier to pro-
vide a high degree of accuracy and
stability, whereas the second com-
bination uses a photoconductive cell
and a-¢ cold-cathode-tube amplifier
where switching requirements are
less stringent.

Experience shows that the best
light sensitive elements are vacuum
phototubes and some photoconduc-
tive cells. Vacuum phototubes offer
a very high degree of stability and
long life expectancy, provided they
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Photoelectric Control
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are operated at sufficiently low cur-
rents. Cadmium sulfide and cad-
mium selenide photoconductive cells
on the other hand belong to the most
sensitive group of photo elements.
Typically, the sensitivity of these
cells is about 1 million times greater
than that of photoemissive tubes.
Several years of experience with
large numbers of photoconductive
cells have shown that the her-
metically sealed types can be used
for a large number of lighting con-
trol applications, even though they
do not quite reach the stability
levels of high vacuum cells. Fur-
thermore, the high sensitivity of
these photoconductive cells enables
them to actuate relays directly,
whereas the vacuum phototubes
must always be followed by an am-
plifier before they can operate a
relay. However, when photocells
are used to operate a relay directly
—without an amplifier—they must
be protected against overheating.
Photoelectric light controls often
have to sense the difference between
night and day; moreover, they must
operate at a given level of dust and
switch off again when daylight is
partially restored. Since this am-
bient level of illumination changes

e

Smaller control box on left uses photoconductive cell and is oper-
ated from an a-c supply. Precision control on right uses photo-
emisgive vacuum tube and requires d-c supply

very slowly, such controls incorpo-
rate a special delay circuit which
prevents triggering by fluctuations
in ambient illumination, as might
be caused by automobile headlights
or lightning, for example. With
this added complication, it is easier
to use a miniature photoconductive
cell that operates a delay relay
through an amplifier stage.

Cold Cathode Tubes with pure
metal cathodes offer a number of
exclusive features for illumination
control applications.

Such tubes are on-off devices with
normally three main e]ecIodes but
no heater. Absence of hedter elimi-
nates stand-by power and warm-up
difficulties and so removeg a source
of potential trouble. ’[*ne anode
cathode gap can be triggered by
extremely low starter-electrode cur-
rents, which may, with capacity
control, be as low as 10® amp for
a-c tubes and 10 amp for d-c oper-
ated tubes.

The anode current is normally
about 15 to 30 ma, thus being high
enough to control robust industrial
relays. The extremely low starter
current with d-c operation permits
use of much higher load resistors
in connection with photocells than

JULY 1, 1960 - electronmics




Using

Automatic light control continuously adjusts tunnel illumination so that it
equals the ambient light outside, thereby preventing automobile drivers from

being temporarily blinded

in any vacuum tube or transistor
amplifier. Further advantages are
an extremely long service life (ex-
ceeding 50,000 hours in a control
application having a 50 percent
duty cycle) with a high constancy
of electrical characteristics, and in-
sensitivity towards temperatures up
to 80 degrees C.

Figure (A) shows the circuit of
a simple automatic light control
with photoconductive cell and cold
cathode tube for a-c operation. The
voltage at the starter electrode of
cold cathode tube V, is determined
by the voltage dividing resistors in

200V AC
THERMAL
RELAY (.
5M HEATER

%M

560K

AN '
PHOTO— _[
CONDUCTIVE 330
CELL pF

(A)

= I
¢ |

series with the photoconductive
cell. At dusk the cell resistance in-
creases till the starter breakdown
voltage is reached, thereby switch-
ing the tube on. In the tube’s anode
circuit is a temperature compen-
sated thermal relay consisting of a
bimetal operated micro switeh,
which prevents the control from
reacting to short fluctuations of the
ambient illumination. The cold
cathode tube, operating on a-c, is
triggered by the starter electrode
during each positive half cycle, until
at dawn, the illumination increases
and reduces the output of the photo-

Cold Cathode Amplifiers

conductive cell below the triggering
level of the cold cathode tube.

As mentioned before, d-¢ cold
cathode tubes give an extremely
high d-c¢ amplification. Vacuum
phototubes may typically be oper-
ated at emission currents of 10~
amp, giving them a practically un-
limited and stable service life.

With d-c operation, a conducting
cold cathode tube can only be
switched off by interrupting or
lowering its anode voltage, there-
fore for on-off devices, two tubes
are often used in multivibrator cir-
cuits. Figure (B) shows such an
arrangement for an automatic light
control. With the blue-sensitive
phototube not sufficiently illumi-
nated, a stable condition exists with
Vi conducting. The thermal relay
is not heated, the lights being
switched on by its normally closed
contacts. Increased illumination
raises the voltage at the starter
grid of V. and the multivibrator
becomes astable or free running.
The mark-space periods of the cold
cathode multivibrator are chosen in
such a way that V, is on most of
the time, being switched off only
for very short intervals. The ther-
mal relay gets heated sufficiently to
switch off the lights, and serves
the dual purpose of bridging the off
periods of the multivibrator and
preventing the control from react-
ing to short fluctuations of the
ambient light. High switching ac-
curacy without voltage stabilization
is possible because the phototube is
a saturating element.

.+ 280V DC
1,000M
<

»l
14
L

=K16

THERMAL SO0OM
RELAY

2.5K
HEATER

VACUUM
PHOTOTUBE

(8)

Simpler of the two control schemes uses photoconductive cell to sense light changes (A); photoemissive vacuum tube
provides greater precision in light sensing, and 18 followed by a multivibrator-type d-c amplifier (B)

electronics « JULY 1, 1960

47



gmorenr=*3
REC
] 1
LY i ant sviz2 2.2« ] *2'2
1,200pF | — A =
R 7.5K
33c T 3 S o0i] $82¢ 356K 32.2k i iw THRESHOLD
9.l Repil B 3N3 S =
K L 3N35
VIDEOT | 1 r
AV 22 =3
N
2.2 2200 |o.2 ¢ ™%
= > 5.1 -
: = 3K = & L
L2K /T 2.2 1.2k 2.2 o = "i a7 ~
_m 3 IN68EY. s 75 270 /L o
£l n S o 563 422 sk 22 378 »tsu&l + K svi2T St
PRESELECTOR b3 : = [+21.9v +7.3(TP) 220F ~>
MA4088 5.1 .L 5K.l 1,200 pF (VIDEO) [’j__.'gREg P $
N 2N1118 ! ps_| ~ Il
SHUNT ATT 359 s 7)
L o T 1‘°°'m Us +21.9v [ T
CRYSTAL 10k .
L e 3k a7 [a7 [ - (POWER) B —
7kS 4.7 i & 150 ¥y T2 {cov)
a7 L] < 7260 INIB9SAR l I = | PWR GRD =3 PART
1 _{szx + pF; i“o {si3278 a4 6 398
: sVIz
1 L~ Y100 iui?’j 2' % +20L9 (VIDEO) ViR
/ BH I gL2K 000 Lsasas J6
L 2NI1I8 2N1118 EMITTER —_Jre
+219{viDe0) 3 e THRESHOLD FoLL Cm==—n
IN626 STRETCHER o, L [kt
ING26 i@_‘ 399 o », 0
L S [EFH__D c B8 & K |47
7.5 ?-. 2.2 $3.9k
2N320A %K i’"‘ _g %\ Lk [svier 17 3.9K r JP7)
EMITTER | = 3900 R o e .|
FoLL svi27 § fa.'r sz : ™
- 5KS SENSITIVITY T
- ADJUST | TPV N— |
KeX 1,000 IN626 L- $2
. | |
|  P7_MUST BE WIRED TO AN |
|  EXTERNAL SWITCH OR RELAY
AS SHOWN l
e IR |

FIG. 1—Complete schematic of the subminiature transponder. Unusuai jeatures are ithe semiconductor mla‘uiator and

FIG. 2—Preselector and detector
mount are an integral unit

FOR MISSILE TEST firings, one or two
radar transponders may be used
for tracking. Such range instru-
mentation, however, does not usu-
ally form part of the electronics
system of the tactical missile. For
this reason, the transponder should
be completely self-contained, in-
cluding primary power supply;
furthermore, as with all missile-
borne electronic equipment, it
should be small and light. Tem-
perature rise in the transponder is
a significant factor and must be
guarded against; accordingly,
power dissipation within its en-
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|
Solid-State Modulator

Transponder features a semiconductor modulator whose
fast switching time results in an r-f output pulse with
extremely fast rise and fall times. Delay stability grovides

a range accuracy of one yard over a wide range df inter-

rogation signal levels

By LISCUM DIVEN,

Section Head, Transponder Section, Motorola Inec., Scottsdale, Arizona

velope must be reduced as much as
possible.

Significant contributions towards
the fulfillment of such require-
ments have come from the develop-
ment of semiconductor devices, and
transistorized video and i-f circuits
are becoming commonplace. Until
recently, however, the modulator
switech required to deliver high
peak power to the r-f transmitter
has been a stumbling block. Con-
ventionally, either thyratrons or
hard tubes have been used, requir-
ing considerable space, plus power
for the tube heater. With transis-

torized circuits, this ﬂ'ower may
well be a substantial portion of that
required for the entire transpon-
der. Thus, there has been a stand-
ing requirement for a suitable
semiconductor modulator.

Such a modulator has)been devel-
oped as part of an extremely small,
lightweight airborne transponder
to be used with the AN/FPS-16
C-Band radar in tracking various
short-range missiles and drones.
Range tracking error of the trans-
ponder had to be kept to one or two
yards at the maximum range of 200
miles.

JULY 1, 1960 « electronics
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age in transistorized crystal video receiver

Typical production transponder undergoes final test in laboratory

Feeds Subminiature Transponder

The resultant transponder, bear-
ing the military nomenclature AN/
DPN-63, has a sensitivity of —45
dbm and is tunable over a fre-
quency range of 5,400-5,900 mega-
cycles. It is a crystal video type,
compact but designed for -easy
maintenance. Weight without bat-
teries is about 4 pounds; with
self-contained batteries, 5 pounds
3 ounces. The transponder will op-
erate for one hour or more from
these batteries. The transponder
itself is pressure sealed for opera-
tion up to 100,000 feet, and meets
other missile environmental re-
quirements of temperature, vibra-
tion, shock and humidity. Power
consumption is 7 to 15 watts, de-
pending on the interrogation rate.

Volume of the AN/DPN-63 alone
is 75 cubic inches and with bat-
teries is about 100 cubic inches.
The magnetron transmitter is rated
at 400 watts peak power and is the
only tube in the transponder. Sili-
con semiconductors are used exclu-
sively. Figure 1 shows the complete
schematic of the transponder.

A feature of this transponder is
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its high delay stability. For an
input signal range of 0 to —40
dbm, the change in delay of trans-
ponder reply is no greater than =6
millimicroseconds. An automatic
gain control circuit for the transis-
tor video amplifier was developed
so that the rise time of the received
pulse would not cause delay change,
which would be the case without
such provisions. For signal inputs
of 0 to —45 dbm, the automatic
gain control circuit provides a
constant amplitude pulse to the
modulator with unchanging rise
time. Automatic gain control is ap-
plied to two stages, and also to the
crystal detector.

The antenna feeds a double-tuned
preselector cavity and crystal de-
tector. Video amplifier bandwidth
has been made 10 Mc¢ to preserve
rise times, thus reducing delay
variations. The output amplifier
feeds both the age circuitry and an
avalanche triode which serves as a
modulator trigger. The semicon-
ductor modulator switch drives a
Bomac BL-242 magnetron trans-
mitter. High voltage for the modu-

lator is derived from a d-¢ to d-c
converter. Power for the transpon-
der comes from a battery pack of
15 silver-zinc cells.

The preselector prevents crystal
burnout by the beacon transmitted
pulse and prevents triggering by
radars operating at frequencies
other than the frequency to which
the beacon receiver is tuned,

The preselector and video detec-
tor, shown in Fig. 2, are assembled
as an integral unit. The preselector
is a two-cavity quarter-wave coax-
ial resonator operating in the
fundamental TEM mode.

The two cavities are machined in
a brass block with a coupling aper-
ture milled between them. Energy
is coupled in and out by loops that
are effectively extensions of the
input and output coaxial connec-
tors. The input antenna connector
is type N pressurized and makes
an O-ring pressure seal with the
wall of the beacon body. Tuning
elements are slotted for screw-
driver adjustment and are acces-
sible externally from the beacon.
The tuning elements are made of
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invar and provide a good frequency
stability with temperature.

The video detector crystal re-
quires a nominal bias current of
65 pa. This bias current optimizes
sensitivity, lowers both the video
and r-f impedance of the crystal,
and produces more stable operation
with temperature variations. The
d-c return for this bias is provided
through the output coupling loop
of the preselector.

The video amplifier, consisting of
10 transistor stages, provides 98 db
of voltage gain. The output pulse
has a rise time better than 0.1
psec. The amplifier operates with
essentially constant gain over an
ambient temperature range from
—55C to +85C.

The first six stages consist of
three direct coupled pairs. A typi-
cal pair is shown in Fig. 3A. It
uses 3N385 tetrode transistors. Di-
rect-current pairs are used to re-
duce the number of components
required, provide bias stability, and
minimize overshoot.

High-value emitter resistors set
the base operating point and pro-

vide d-c stabilization against
changes in gain with temperature
and source voltage variations.

Bandwidth is improved by a 15 xh
series peaking coil.

The series feedback path includes
a thermistor with a negative tem-
perature coefficient that provides
more feedback with increasing
temperature to compensate for
changes in transistor characteris-
tics with temperature. The lower
limit of the video amplifier pass
band is set by value of the coupling
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FIG. 3—Enlarged views of typical video and age stages (A),
that of a hydrogen thyratron, but which requires no heater power or warm-up

(B) =

capacitor in the first pair. This
cut-off frequency is kept high to
improve s/n ratio, since the main
source of transistor noise is in-
versely proportional to frequency.

Zener diodes, used for voltage
stabilization throughout the ampli-
fier, have been chosen such that
changes in voltage reference with
temperature compensate for the
negative temperature coefficients
of the base emitter diodes of asso-
ciated transistors.

The video amplifier output stage
is a 2N1118 transistor operated as
a saturating switch that drives the
modulator trigger stage through an
emitter fcllower.

A blankirg pulse, derived from
the modulator, disables the receiver
during transmission to prevent the
transmitter from affecting the agc
voltage or retriggering the beacon.

Delay stability with change in
input r-f signal is accomplished by
an age loop applied to the video
amplifier.

A signal from the video amplifier
output is stretched, rectified and
applied as a d-c control current to
shunt attenuators across the first
two video stages and the detector
crystal as well, Attenuator transis-
tor Q. (Fig. 3A) forms a portion
of a voltage divider network which
shunts larger amounts of video
signal to ground through the 2.2
uf capacitor with increased age
voltage. The d-c operating point of
the video pair is not affected, thus
ensuring stability of gain and
bandwidth with age action.

Increased signal level will also
tend to turn transistor Q. on,

and modulator (B) whose switching action i8 similar to

shunting the resistor across it and
increasing crystal bias current.

By increasing current from the
nominal 65 pa to 4 ma, over 45 db
of video attenuation may be ob-
tained. Use of this technique avoids
overload and delay change at high
signal levels.

Figure 3B shows a schematic of
the modulator. It resembles the
conventional line-type pulser, with
a pulse-forming network (PFN)
and a 1:8 pulse transformer driv-
ing the magnetron. However, the
hydrogen thyratron has been re-
placed with a semiconductor switch
consisting of four  Shockley
4N200J four-layer diodes in series,
triggered by a type 3A150 ava-
lanche triode connected in parallel
with the bottom diode.

The switching action is similar
to that of a hydrogen thyratron,
but with the advantage that no
heater power and warmup is re-
quired, dynamic impedance is
lower, and recovery time is shorter
than with the more conventional
thyratron circuit.

The avalanche triode (Q,) will
not conduct unless the voltage across
it exceeds 150 volts, or unless the
base is triggered with a positive go-
ing pulse. For a 10-ampere pulse the
four diodes in series have a total
voltage drop of 25 volts, that is, a
dynamic resistance of 2.5 ohms for
the entire switch.

Each of the four diodes has a
voltage breakdown rating of ap-
proximately 200 volts for a total
hold-off condition of 800 volts, well
above the 635-volt potential on the
PFN. Thus, an external trigger is
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FIG. 4—Delay stability as a function of r-f input signal level for various interrogation rates (A); and receiver sensi-

tivity as a function of temperature (B)

necessary to break these units
down to their conducting state.
When a video pulse triggers Q,, it
breaks down and brings the bottom
of D, to ground potential. The 635
volts of the PFN is then applied
across the top three series diodes,
D,, D, and D, This step voltage
change is enough to cause ava-
lanche breakdown of these three
diodes and as the entire voltage
tries to appear across the bottom
diode, D,, it also breaks down. The
whole action takes place in less
than 0.1 microsecond. Output pulse
rise time is deliberately length-
ened by the characteristics of the
PFN to 0.2 psec, the minimum per-
missible for proper firing of the
magnetron. Both the modulator
switch and the pulse transformer
are capable of faster rise times.
Leakage current of the four-layer
diode is a function of temperature;
as temperature increases, leakage
through the four units in series
also increases. To stabilize the
modulator switch a bleeder network
of four resistors shunts the four
diodes. The bleeder network con-
ducts currents in the order of 5 to
10 times greater than the leakage
currents of the diodes at any tem-
perature. Thus, the voltage across
each diode is determined by the
bleeder instead of the diode charac-
teristics. Resistance charging of
the pulse forming network is used.
This consumes more power than in-
ductance charging but is inherently
more suitable for minimizing delay
variation. With resistance charg-
ing, the voltage across the pulse-
forming network charges to the
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same value, independent of leakage
currents and pulse repetition fre-
quency (PRF), whereas with in-
ductance charging this voltage is a
function of PRF, and leakage.
Different potentials on the switch
diode at the time of trigger results
in delay variations since the ava-
lanche breakdown will commence
on different portions of the leading
edge of the trigger pulse. Thus, re-
sistance charging 1is considered
superior,

The magnetron and d-c to d-e
converter are conventional. A feed-
back type voltage regulator holds
the +635 volts to within =1 per-
cent from no load to full load and
over a temperature range from
~55C to +85C.

Figure 4A shows stability of
transponder delay as a function of
r-f input signal level for various
interrogation rates. It will be noted
that, for PRF’s betweeen 340 and
1,707 pps, for signal levels from
zero down to about —38 dbm, delay
remains well within =6 millimicro-
seconds, a range accuracy of about
1 yard.

Results of temperature compen-
sation are shown in Fig. 4B where
receiver sensitivity is plotted
against temperature. From —46
dbm at 25C, sensitivity drops only
1 db at the high temperature ex-
treme. A 2 db increase is noted at
—25C, dropping slightly to —47.5
dbm at —55C.

The silver-zinc alkaline battery
provides almost 90 percent addi-
tional capacity over that required
for normal operation. Cells can be
charged and discharged for at least

10 cycles and can be stored in either
charged or discharged condition
for about 3 months.

Sensitivity of the receiver re-
mains essentially constant as a
function of time, changing from
~47 dbm to —46.5 dbm in 67
minutes, dropping to —46 dbm at
74 minutes, at which point battery
voltage has begun to fall off. Com-
plete discharge is considered to be
at 80 minutes, where the voltage
at the tap supplying the magnetron
filament has fallen from 7.4 to 5.8.

In the completely assembled
transponder, the magnetron is pro-
vided with a flange, making
possible a pressurized mounting
scheme that permits tuning from
the outside. Preselector tuning and
sensitivity adjustments are also
accessible.

Removal of the cover exposes the
video amplifier and agc circuitry,
which are mounted on an easily re-
movable plug-in tray. The open tray
can be seen in the test setup photo.
Located below the video tray are
the magnetron, modulation trans-
former, preselector and detector
mount, and a compartment which
houses the modulator and d-c to d-c
converter. This is accessible by re-
moval of a metal plate. The modu-
lator and power supply -circuit
boards are mounted in a silicone
rubber potting compound that can
be removed.

The battery case, which is not
pressurized, may be easily de-
tached from the transponder. Bat-
tery power may be applied to the
beacon externally through the ex-
ternal power plug.
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Using Off-Balance
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FIG. 1—Basic bridge circuit diagrams for open circuit (A), short circuit (B) and intermediate (C) cases are
basis of circuit analysis. Equations for each case are derived in text

Analysis of off-balance capacitance bridges provides basic

design equations. Example shows design of bridge that measures

capacitances ranging from 10 to 100 picofarads

By GEORGE REVESZ,

Robertshaw-Fulton Controls Co.,
King of Prussia, Pa.

BALANCED BRIDGES have been widely
used for measurements and their
behavior extensively analyzed in
the past but analysis of off-balance
bridges has been almost neglected.

To help fill this gap, the analysis
of such networks will be made heve.
Although the technique used in this
analysis can be extended to cover
a wide range of off-balance bridges,
the method has been applied in de-
tail only to a narrower class, a ca-
pacitance measuring bridge.

It will be shown that off-balance
bridges are basically nonlinear;
that is, the output current is a
nonlinear function of the input
variable change. However, this non-
linearity can be kept small (1-2 per
cent of full scale reading). Noting
this fact and taking into account
the ruggedness and sensitivity of
the design, it is seen that the ap-
proach results in a satisfactory in-
strument.
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The bridge analysis is based on
the diagrams shown in Fig. 1. Cer-
tain assumptions have been made
which will simplify the calculations
while still allowing certain impor-
tant conclustons to be drawn. As-
sumptions under which the follow-
ing theory will be developed are
that all inductances are identical
and that they are all high compared
to the capacitive impedances in-
volved and that there is unity coup-
ling between all of them.

Under these assumptions it can
be shown that wunbalancing the
bridge by increasing one of the ca-
pacitances by the amount AC, a
voltage will appear across the open
terminals, as shown in Fig. 1A.
This voltage will have the follow-
ing form

AE = E, AC/2C + AC) a
Similarly, by short circuiting these
open terminals (Fig. 1B) the cur-
rent in this short circuit will be of
the form

At = 1, AC/(2C + AC) 2)

These two cases represent the two

extreme conditions under which the
bridge is likely to operate: with no
load impedance or with infinite load
impedance. In form Eq. 1 and 2 are
identical. In fact, they can be ex-
pressed in the general form

AE/E, = At/i, = AC/(2C + AC) (3)

The graphic representation of
these two curves is given in Fig.
2A. This shows that the circuit is
an inherently nonlinear device; that
is, the output voltage or current
from the bridge will not be a linear
function of unbalance AC. Then
since the two extreme cases are
nonlinear in the same way, the in-
termediate case with a finite meter
impedance will have the same type
of nonlinearity.

Steps can be taken to correct this
nonlinearity, but only to a certain
extent. Given an accuracy require-
ment for the measurements, allow-
ance has to be made for a nonlinear-
ity within that accuracy.

The generalized case for the cir-
cuit is where a current-indicating
device that has a finite impedance
is connected across the output ter-

JULY 1, 1960 - electronics



Measurement and Control

minals of the bridge. Assume the
ohmic resistance of the bridge cir-
cuit is included in this impedance
and denote this total resistance as
R,. The circuit for this condition
is shown in Fig. 1C. Deriving the
expression for the current meas-
ured in this current-indicating de-
vice as a function of an unbalance
AC gives

Al = 1, A-g

C

1

2+AC/C+4RyjwC(1+AC/0)
This expression reduces to the short
circuit current expression, Eq. 2,
by equating R, with zero. Figure
2B compares the shape of this curve
to that for the open circuit or short
circuit case. For the loaded case

the maximum current is reduced.
An improvement in linearity can
be achieved by assuming that R,
includes a variable inductance L,.
This inductance (a peaking coil)
can be used to improve linearity.
Assume L, is adjusted to resonate
with the total capacitance of the
circuit at the value AC = 0. This

occurs when

wLlp = 2/ )
Substituting this value into Eq. 4,

the current equation is obtained

ac

Al = 4, &

C

@

ey e N S |
—AC/CH+4RyjwC(1+4C/C)
Similar reasoning applies when
inductance is adjusted to resonate
with the total capacitance of the
circuit at the full scale value of AC.
This occurs at the peaking coil
value
_ 2C + AChma:
wLp = (]/wC) (—,+ A(,’m—az’
for which value the output current
is

@

At =1, —

C

1

®)
__l4ac/c ;
o +AC5./C RO AT

Summing up the preceding con-
siderations, these three cases have
been analyzed :
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(a) the output containing no
peaking coil, (b) peaking coil
resonated by balance point (AC =
zero) and (c) peaking coil res-
onated at full scale value (AC =
AC,...). The output current will be
different for these three cases. The
results have been summed up in
Fig. 3 and the table.

From Fig. 8 it can be seen that
At starts out with small AC/C values
as a linear function: with large AC
values the current tends to become
a constant value and both the slope
of the linear part and the final con-
stant value will be different for the
three cases.

Comparing it to the unpeaked
case, the case where the inductance
is tuned at balance has a steeper
slope with small AC values, but the
final value of the current tends to

the same value as in the unpeaked
case. Thus while the sensitivity for
small AC values is higher, the non-
linearity is worse.

Again, compared with the un-
peaked values, when the resonant
coil is tuned to maximum AC, the
slope of the current increase is
larger than that of the unpeaked
value but the final current value is
higher than either of the preceding
two cases.

Thus the circuit where the in-
ductance is tuned to be resonant at
full-scale value will show a higher
sensitivity than the unpeaked case
and a better linearity than the cir-
cuit peaked at balance.

Therefore, if the requirements
are for a high sensitivity with rela-
tively small AC,,.. values, the cir-
cuit should be tuned to resonate at

{

FIG. 2—Curve for no-load and infinite load is shown in (A). Comparison
i (B) shows loading effect resulting from meter impedance

H
. i

V 8% (a8, wc)

Vi +{4Ry wC)?

PEAKED AT AC=0

FIG. 3—Effects of loading and peaking on sensitivity and linearity limit

design freedom
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IMPORTANT PARAMETERS

Case Slope at small %(—J Limit for %C — Remarks
Unloaded 1
[Ry = 0] Tan 45° = 2 1
Unpesked 1 T
[Lp = 0] : — 3
V2¢ + 4Ry () VI + @Ry
P k d t ( -S(Ymnx
eaked ai 1 1 ¢
AC = - - -
€=0 4Ry C V1 + (4Rye(? 4 AC s ol
| 1+
Peaked at 1 i 1
AC T A e [8]= <1
Vo + @Ryo0) Vot + (4Ryol L4 AC as
C

balance while, if linearity consider-
ations are of primary importance,
the circuit has to be tuned at its
full-scale value AC,,..

From the preceding analysis of
the bridge circuit, the following
conclusions can be made and ap-
plied to the practical problem of
setting up the system:

(1) The current output is always
a nonlinear function of the capaci-
tance change and, for each measure-
ment, the nonlinearity permissible
has to be determined. It is, how-
ever, possible to achieve a linearity
within a specified accuracy figure,
using certain precautions.

(2) For a given AC for full-scale
reading, the linearity can be im-
proved by increasing the terminal
capacitance C of the network. This
means that a fixed capacitor may
have to be added across the ter-
minals of the bridge, this fixed ca-
pacitance C being a function of
AC...x and the required linearity.

(3) The effect of this padding ca-
pacitance is, first, to improve
linearity, and second, to reduce the
sensitivity of the bridge. In the
expressions of the current A¢ (Eq.
4, 6 and 8), there is the expression
4R,joC where C is the padding ca-
pacitance. Since this expression
occurs in the denominator. an in-
crease in C will result in a de-
crease in A7, or a decrease in sensi-
tivity.

(4) Such a decrease in sensitiv-
ity can be counter-balanced by re-
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ducing R,. This is done by using
a series rheostat in the meter cir-
cuit and varying its value, depend-
ing upon the full-scale reading re-
quired.

(5) If the terminal, or padding,
capacitance required is so high as
to prevent full-scale reading ob-
tained even with minimum value of
R,, the frequency can be lowered.
An increase in capacitance C can
be counter-balanced by a reduced
frequency o.

(6) By using a peaking coil, both
linearity and sensitivity can be im-
proved in the following way:

Assume that the circuit is to be
tuned at full scale reading AC....
Let this condition be physically

S00xC ¢
2W, 33mg l

UNKNOWN
CAPACITANCE

0—-100pF

FIG. 4—Resistance of meter in
practical circuit shown is 100 ohms

realized so that the indicator shows
full-scale reading. Now, by use of
the peaking coil, this reading is in-
creased and this increase counter-
balanced by an increase of R, (by
increasing the resistance of the
rheostat). By manipulation of the
peaking coil and the sensitvity rheo-
stat, a condition can be achieved
where the system indicates full
scale at a particular position of the
peaking coil and less than full scale
on either side of this position. This
means that the circuit is now tuned
to full scale. In this condition
linearity will be optimum and sensi-
tivity unchanged from the unpeaked
condition.

To illustrate the method outlined
assume the following specifications:
Design a bridge capable of giving
full-scale indication on a 1-ma
meter for capacitance values be-
tween 10 and 100 pf. The meter re-
sistance is 100 ohms and the oscil-
lator frequency is 500 Ke.

Using Eq. 8 full-scale current is
Ay = 1, m/[(1 + m) (4Ry0C)]
where m = AC,../C. According to
the specifications:

AC,... = 10 to 100 pf R, = 100
ohms and « = 3.14 x 10° sec™.
Choose C = 500 pf (fixed padding
capacitors), then for the smallest
span m = 10/500 = 0.02, Ai,.. =
0.03 7, and the oscillator current for
At = 1 ma is 4, = 33 ma. This
measurement has a maximum non-
linearity at the 50-percent reading
of about 1 percent.

For the widest span (AC... =
100 pf), with At,..., %, and C un-
changed, R, has to be increased to
about 1,000 ohms by a rheostat.

The necessary peaking coil in
series with the meter is oL = (2C +
AC..x) /wC (C + AC,..) thus, L =
350 to 400 uH (variable).

The oscillator power requirement
is about 2 watts. The circuit is
shown in Fig. 4.

Capacitance bridges are valuable
tools since a wide range of physi-
cal variables (such as level, com-
position or thickness) can be
readily converted into changes of
capacitance by electrodes.

While balanced bridges need
manual setting or expensive electro-
mechanical rebalancing methods,
off-balance bridges can be used as
a simple, inexpensive indicating or
controlling means.
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Transistorized Data Amplifier
Has High Gain-Stability

Circuit refinements and careful design give a data amplifier

high gain-stability and linearity and low output impedance

By FRANKLIN OFFNER, President, Offner Electronics Inc., Schiller Park, Ill.

HIGH ACCURACY d-¢c amplifiers are
inherently more difficult to design
and build than a-c amplifiers. As
a result, a-c signals are used in
measurement applications wherever
possible, even sometimes at the
sacrifice of a fundamentally simpler
and more accurate system.

The primary difficulty in a d-c
amplifier is drift, or random change
in no-signal output. With conven-
tional amplification techniques,
drift can only with difficulty be kept
as low as a few millivolts equivalent
input, which may be a thousand
times too large for low voltage sig-
nal devices such as thermocouples.
Of the methods to reduce or nullify
drift, chopping is successful and
widely used. Chopper amplifiers
may be designed to have no appreci-
able change in output with constant
input signal, so that drift effects
are reduced to a negligible value.

If a chopper amplifier is to be
used only as a null device, design
problems are minimal. Such am-
plifiers have long been used with
self-balancing potentiometers, for
example. If, however, an output
strictly proportional to the ampli-
fier input signal is desired, new
problems are introduced, their mag-
nitude depending upon the preci-
sion of amplification required.

Both experimental and theoreti-
cal investigation of the conventional
chopper amplifier indicate funda-
mental limits to its accuracy, be-
yond which it is impractical to go.
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These limitations result in part
from the basic nature of such am-
plifiers, and in part from the
natural imperfections of any chop-
per switch. The first limitation,
that of the basic design of the am-
plifier, shows up in transient errors,
evident in response to a step input.

The problem resulting from the
chopper itself results primarily
from the impossibility of holding
chopper dwell times and phase rela-
tionships precisely constant. These
fluctuations have two effects on the
amplifier performance: they change
the overall amplification; they in-
troduce ripple at chopper frequency
in the amplifier output. While
fluctuations in a chopper can be
kept to one or two percent, this
performance is inadequate if an
amplification constancy of a few
hundredths of one percent is de-
sired. Furthermore, if there is ap-
preciable ripple at chopper fre-
quency in the output, the ripple
must be filtered out; the filter in-
creases the response time of the am-
plifier. This may not be permissible
where rapid response is essential,
as in applications where a number
of data points are scanned by a
single amplifier.

With the chopper output circuit
of Fig. 1A, which will be explained
in more detail, and with vacuum
tubes as amplifying elements, (ata
amplifiers with gain and lincarity
constant to 0.01 percent over the
ambient temperature range from

FIG. 1—Conventional chopper am-
plifier of (A) works well in null
type servo but for precise and con-
stant gain, the circuit of (B) is su-
perior
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FIG. 2—Transient response of con-
ventional chopper amplifier to a
step input (A) is shown in output
(B), and the effects of wunequal
dwell time in (C), (D) and (E)
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FIG. 3—Transistorized data amplifier has gain stability and linearity of 0.01 percent from 15 to 55 C. Gain is adjusted

by changing the amount of feedback

—55 to 85 F have been built. Chop-
per characteristics can change sev-
eral percent with practically no
change in output.

Where extreme gain constancy
is desired, transistors present prob-
lems not found in vacuum tubes.
These are due primarily to the ef-
fects of temperature changes on
transistor characteristics. For any
type of general use, a data amplifier
should operate within its specified
accuracy over an ambient range of
at least 0 to 40 C. This would per-
mit operation in a non-air-condi-
tioned atmosphere and only require
such heating as would be necessary
to prevent freeze-up of other equip-
ment. Operation over a wider am-
bient range might have further
advantages in some limited applica-
tions, but accuracy should not be
compromised over the range stated.

There are three major effects on
transistor characteristics from am-
bient temperature changes.

First, leakage current approxi-
mately doubles for each ten degrees
C rise. Second, the current ampli-
fication factor increases with tem-
perature, an effect troublesome at
low temperatures, where current-
gain reduction may be serious.
Finally base-to-emitter contact po-
tential changes about 2.5 mv per
degree C. For a fixed base voltage,
this results in a rapid change in
collector current with temperature.

All three effects are greatly di-
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minished with chopper amplifiers,
since the shift in amplifier operat-
ing point will not result in any
change in the zero-signal output of
the amplifier. But temperature
change will still cause a change in
amplifier gain, and may also cause
distortion and limited output if the
amplifier operating point shifts too
far from its design point.

Techniques to overcome these
three parameter variations are il-
lustrated in the simplified block dia-
gram of Fig. 1B. Basically, the cir-
cuit is a direct-coupled transistor
amplifier with transformer-coupled
chopper input and output circuits.
The amplifier stability is main-
tained by two feedback -circuits.
Operating point feedback (patents
granted and pending) is obtained
from the voltage drop across R,
The d-c voltage across R, is fed to
the base of @, holding the voltage
across the resistor, and thus the
current through the output stage Q,,
substantially constant. This sub-
stantially eliminates the effect of
all three parameter changes on am-
plifier operating point.

The remaining effect of impor-
tance is the change in current gain
that affects net amplification. This
is minimized by using a large
amount of inverse feedback, taken
from the tertiary winding of the
output transformer. Sufficient feed-
back is employed to hold the gain
within the desired accuracy limits.

These techniques of amplifier
stabilization have been found su-
perior to the use of compensation
circuits, in which, for example,
thermistors are used to cancel the
change of transistor parameters.
The latter requires that the com-
pensation circuits be matched to the
individual transistors; thus pro-
duction matching, as well as field
replacement, become major prob-
lems.

Of particular interest is the out-
put chopper circuit (Fig. 1B)
which overcomes the deficiencies of
the conventional circuit of Fig. 1A.
This circuit uses a single secondary
winding and center-tapped capaci-
tors. The conventional chopper out-
put circuit, in contrast, uses a
single capacitor and a center-tapped
transformer. The new circuit elimi-
nates initial switching transients,
greatly reduces ripple and gives ex-
tremely constant gain. The reasons
for this improvement will be made
clear by Fig. 2. Figure 2A shows
the waveform at the secondary of
the output transformer following
the application of a sustained d-c
to the input of the amplifier. There
is an initial transient term that dies
out exponentially, leaving a square
wave varying symmetrically about
the zero line (assuming a balanced
input chopper). The output chopper
circuit of Fig. 1A flips the bottom
halves of the waves up, producing
the wave-form shown in Fig. 2B.
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The oscillatory form of the initial
transient is apparent.

Now consider the action of the
circuit in Fig. 1B. On the first half
of the cycle, capacitor C, is charged
to the voltage of the first half of the
first wave, h,. On the second half of
the cycle C. is charged to the volt-
age h,, the amplitude of the lower
half of the first wave. Thus after
one complete cycle the output is the
total top-to-bottom distance (volt-
age) of the square wave. But this
distance, h, + h., is practically the
same as h, + h,, or h; + h,, etc.
Thus the output rises after a single
chopper cycle to its full value and
remains there unchanged, with no
oscillation or overshoot.

The above discussion assumed
that a symmetrical square wave
existed after the initial transient.
Now assume that the input chopper
has unequal dwell times on the two
sides. Figure 2C shows the wave-
form at the primary of the input
transformer for a chopper sith
only half the dwell time on one side
as on the other; the upper wave has
only half the width of the lower.
After passing through the input
transformer the d-c component of
this wave is eliminated, as the
transformer cannot transmit d-c.
Therefore, the waveform at the
secondary of the output trans-
former must have equal areas up
and down; since the duration of the
up-wave is one-half the down, its
amplitude must be double, as shown
in Fig. 2D. For the conventional
chopper output circuit of Fig. 1A,
the output will have 50 percent
ripple as shown in Fig. 2E. But the
circuit of Fig. 1B again gives an
output equal to the total height,
h, + h., hy + h,, etc. independently
of swell time. Again, this height is
constant and, ideally at least, there
will be no ripple.

It will similarly be seen that
while the individual height of the
up-and-down-waves depends -criti-
cally on chopper adjustment, the
total top-to-bottom height does not,
and therefore amplifier gain with
the modified circuit is fundament-
ally independent of chopper adjust-
ment, and no output filtering is re-
quired to obtain low output ripple
and critically damped response.

I'or a given accuracy of amplifi-
cation, the improved circuit pro-
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vides much more rapid response.
Typically, a conventional 400-cps
chopper amplifier would require
about one-twentieth of a second
to come to 99.7 percent of full step-
function response (baszd on 0.1
percent ripple). The improved cir-
cuit responds in one chopper cycle
—1/400 second.

The complete circuit of the tran-
sistorized data amplifier is shown
in Fig. 8. The basic amplifier has
five direct coupled stages, employ-
ing alternate pnp and npn tran-
sistors; d-c feedback is used for op-
erating-point stabilization. Gain
is controlled by switching the num-
ber of turns used in the tertiary
feedback winding. At the same
time, an emitter resistor is varied
in one stage to hold the loop gain
approximately constant, to preserve
stability.

If appreciable load is drawn from
the output capacitors, ripple will

R

N g2

[> DIFF
p RECORDER

AMPL UNDER
TEST

FIG. 4—In test circuit, amplifier
makes up gain loss of input net-
work to give straight line output

SAWTOOTH
0sc

be introduced into the output. To
permit a low impedance load to be
used, an output buffer amplifier of
unity gain is employed. The am-
plifier has an extremely constant
gain and does not measurably affect
the over-all gain stability. It does,
however, provide the possibility of
some zero-point shift with ambient
temperature. This is minimized by
the balanced design. The output
voltage for zero input will under
most conditions not vary more than
a fraction of a millivolt, equivalent
to a fraction of a microvolt input
error at a gain of 1,000. Output
impedance is less than 1/100 ohm.

These amplifiers are designed
primarily for fixed installations
where space is not at a premium.
Primary consideration is accessi-
bility. Two channels are mounted
on each plug-in chassis; 16 chan-
nels can be mounted in 8% in. of
19-in. rack space.

With the input of the amplifier
transformer coupled, it has funda-
mentally zero response to common-
mode (in-phase) signals. This
complete rejection of common-mode
signals is easily realized at d-c.
Maintenance of high rejection of
common-mode a-c signals requires
careful attention to shielding. The
input transformer, for example, re-
quires three shields between pri-
mary and secondary, the intermedi-
ate shield being connected when
required in the now-familiar guard
ring manner. Rejection at 60 cps
is readily kept better than a million
to one, or 120 db.

Gain stability of the amplifier for
long-term operation (1,000 hours)
is within 0.01 percent from 15 to
35 C; linearity is equally precise
for the normal output range of =10
volts. Measurement of amplifier
performance to such precision re-
quires care. It may be performed
in a bridge circuit, in which the
difference between the amplifier
output and input is recorded, as
illustrated in Fig. 4. The low fre-
quency saw-tooth oscillator is set
to give an output voltage equal to
the maximum desired from the am-
plifier.

The direct-writing oscillograph
with true differential input records
the difference between the oscillator
and amplifier outputs. The ratio
(R, + R.)/R. is varied to give as
flat a trace as possible. Then the
above ratio is the amplifier gain.
The departure of the trace from a
straight line measures the non-
linearity; its change with time
gives the amplifier gain stability.

For the range from 0 to 55 C, the
gain of the transistorized data am-
plifier remains within 0.02 percent.
Low temperatures tend to have a
greater effect on the standard model
amplifier, particularly because of
the aluminum electrolytics; per-
formance can be improved by sub-
stituting tantalum capacitors. How-
ever, it does not appear practical
to achieve the same independence of
amplifier gain from ambient tem-
perature with transistors as with
vacuum tubes.
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TABLE I — NEGATIVE-TEMPERATURE-COEFFICIENT TIIERMISTORS

Resistance Max. Dissipat’n Max.
Type Range Rating Constont  Operat. Temp. Time Dimensions Primary Applications
at 25 deg C at 25 deg C  Temp. CoeF. Constant
ohms watts mw/degC  deg C %/deg C  sec in.

Glass- 100-12 M= 0.2 0.09-0.8 500c —3.1t0 0.5-3 0.006— wind velocity, temp., gas analysis
coated =5.2 0.110 diam liquid level, power control
Bead

Bead in 100-5.3 M= 0.2 1 500 —3.1to 1-25 0.1 diam, time delay, medical probe, volt-
container® =51 19-3 long age control, very low temp.

Disc { to 10 K¢ 4 3-800 150¢ —-3.8to 2.200 0.1-1.1 temp. comp., fire alarms, osc.

—1.4 diam ampl. stab’zn., temp. control

Rod 2 K-100 K¢ 2 2.5-6 150¢ —3.8to 2095 4-2long filament protection, volt. control

—1.4 and reg., meteorological temp.
meas.

Washer 10-1,100 10 100-850 150 —3.8to 4-21  lo-1 diam higher-power temp. comp., surge

— .4 suppression
Wafer 10-1 M= 0.5 25-7.8 150 -39t 7-35 1/16-1/2sq temp. meas. & control, high-
—6.8 temp. alarm

{a) M equals 10¢; (b) Container is glass probe or bulb; (¢) Special units go to 1,200 C; (d) K equals 10%; (¢) 125 C with soldered leads

TABLE II — POSITIVE-TEMPERATURE-COEFFICIENT TIHERMISTORS

Resistance Max.
Range Max. Operat. Temp. Time Primary Applications
Type at 25 deg C Rating emp. Coef. Constant  Dimensions

ohms watts degC  %/deg C sec in.
Rod 100-1,000 Y 100 +0.7 35-54 0.1-0.6 long  Transistor temp. comp., temp. meas.
Sealed® 100-1,000 i4 125 +0.7 54 0.350 diam, Transistor temp. comp. in high-humidity

Metal Case 0.215 long ambients
Glass Probe 100-1, 000 200 +0.7 9 0.078 diam,  Temp. meas. and control
0.5 long

(a) Hermetically sealed

Survey of Thermistor Characteristics

Breakdown of thermistors into two basic types and several categories under each

type. A convenient way to look up thermistor characteristics and applications

By JAMES VAN DOVER
NORMAN F. BECHTOLD

U. S. Army Signal Research
and Development Laboratory,
Fort Monmouth, N. J.

INDUSTRY is finding more and more
uses for thermistors. Increased de-
mands of reliability, extreme en-
vironments and a high degree of
measurement accuracy have acceler-
ated techniques for their use and
stimulated their production. To
make electronic circuits reliable,
thermistors compensate for tem-
perature changes, regulate current
or voltage and control remote
circuits. In the medical, meteoro-
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logical and mechanical fields, therm-
istors are used for accurate meas-
urement of temperature, pressure
and liquid levels. With increased
production capabilities, quality and
cost have become more favorable to
the potential user.

These thermally-sensitive resis-
tance elements are of two basic
types, having negative- and posi-
tive-temperature-coefficients (NTC
and PTC). The NTC thermistors
(Table I) are more varied and have
seen considerable service in the ap-
plications listed; these thermistors
are made primarily from a com-
position of oxides of nickel, man-
ganese and cobalt. PTC types

(Table IT), whose production was
stimulated by the need for tempera-
ture compensation of semiconductor
circuitry, are more limited in num-
ber and scope. Present commercial
PTC thermistors are made from
single-crystal silicon. Performance
ranges shown in the tables are rep-
resentative of readily available off-
the-shelf thermistors.

Although semiconductor tempera-
ture compensation with both NTC
and PTC thermistors is a potential
area for wide use, especially in
military applications, matching of
the thermistor resistance/tempera-
ture characteristics with the par-
ticular semiconductor involved has
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PLUG AND SOCKET BODIES SHOWING
CONTACT ARRANGEMENT AND
STANDARD LOCK WHEN A CAP I$
NOT REQUIRED

CINCH
HINGE CONNECTORS

MAXIMUM NUMBER

OF CONTACTS IN
MINIMUM SPACE

PATENT
PENDING

Insure positive contact. Wiping contact action keeps contacts clean
at all times. Units are held together by a simple, yet positive lock,
requiring minimum pressure to fasten. By releasing the lock, the
units instantly separate by spring action of the contacts.
lllustration above shows plug and socket without cap
and with hinge action in place prior to closing. Cap
assembly with alternate lock and cable clamp shown
below. Standard units are supplied with General
Purpose insulation and cadmium plated contacts.
However for more severe conditions of tempera-
ture and humidity glass filled Diallyl-phthalate
insulation (Type GDI—30 per Mil. M-19833) can
be supplied with contacts having gold plate
over silver. Contact tails will take either
conventional solder wiring or AMP /78"
series Taper Tab receptacles. The Cinch

"H" series is made in 20 to 100

contacts in multiples of 10 contacts.

50 CONTACT ASSEMBLY WITH

CABLE CLAMP SHOWING ALTERNATE
LOCK WHICH FITS INTO SLOT IN

TOP OF CAP. CANNOT BE ACCIDENTALLY
UNLOCKED.

Write today for complete information.

{Left) Lifting up tep

section releases lock Centrally located plants at Chicago,

llinois; Shelbyville, Indiana;
City of Industry, California;
St. Louis, Missouri.

prior to unlocking
Pulling out on spring
wnlocks assembly

CINCH MANUFACTURING COMPANY

1026 South Homan Ave., Chicago 24, lllinois
Division of United-Corr Fastener Corporation, Boston, Mass.
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FIG. 2—Static V/I characteristic for typical NTC disk thermistor

become a nroblem of considerable
concern. To eliminate deteriora-
tion of amplifier gain with increas-
ing temperature, the PTC types can
be connected in series with the base
or collector of a transistor and the
NTC types connected in shunt. In
both cases, the thermistor is often
used as part of a network with con-
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ventional linear resistors, the spe-
cific design depending upon total
allowable resistance, operating
temperature range, and degree of
compensation required. An effort
is currently underway within the
USASRDL to develop a family of
preferred compensating devices to
include these variables. The non-

uniformity of transistor character-
istics within the same batch is the
problem of most concern.

The curves of Fig. 1 demonstrate
typical resistance properties of the
various thermistor types. Curves
may be matched or fitted to specifi-
cation, but any radical departures
from those shown require special
design  considerations. Higher
values of resistance ratio are avail-
able in the NTC than in the PTC
types. Increased resistance-change
rates promised by new materials
and techniques will produce greater
temperature sensitivity and faster
response times; it is even possible
that an effective solid-state thermal
switch might be developed.

Figure 2 shows a typical voltage-
current characteristic of a disk-type
NTC thermistor. Ohmic properties
are maintained at low currents
where negligible heat is generated
within the element. As self-heating
begins, a critical operating point is
reached beyond which the charac-
teristic goes into the negative-re-
sistance range. This knee is more
pronounced in the characteristics of
smaller units because of faster ther-
mal-dissipation properties; see the
Dissipation Constant column in
Table 1.

In addition to the types noted in
the tables, special mounting as-
semblies may be obtained for higher
wattage dissipation, uhf power
measurement and liquid-level de-
tectors. Built-in filaments are avail-
able for indirect-heating applica-
tions and matched pairs are sold for
accurate measurement in bridge
circuits.

Figure 3 shows a simple applica-
tion.

Although no coordinated stand-
ards are presently available, indus-
try and the armed services are de-
voting effort toward agreement on
preferred types.

|

FIG. 3—Temperature compensation
with a PTC thermistor
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EXCITING NEW EQUATION

MIL-C-26482 Type
Connector

Industry acceptance.

Readily available.

Millions in use.

Extensive user service ex-
perience.

Satisfies 959, of all connector
applications.

MIL-C-26636 Type Contact

6. Use MIL-approved crimp
tools.

Sl EUSSE

2

AND INDUSTRIAL

ADVANTAGES
T0 MILITARY

USERS

Positive reliability.
Maintenance and design flexi-
bility.

Easily adapted to automated
production.

10. Standardized user produc-
tion tooling.

°
8.
93

MIL-C-26482 and
MIL-C-26636

11. No system redesign.

12. Big savings from adaptability
to present equipment.

Scintilla Division [

electronics + JULY 1, 1960

SIDNEY, NEW YORK

l ELECTRICAL
CONNECTORS

13. Automatic phase-in.
14. Solder option.
15. Competitive pricing.

Interchangeability, reliability, and
availability are yours at minimum
cost with this new, simplified Bendix
Connector Combination. Check
into it. We’re sure you’ll find profit-
able use for this latest development
in our continuing program to pro-
vide both military and industrial
users with the latest and best in
electrical connectors.

n/jl/

CORPORATION
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RESEARCH AND DEVELOPMENT

Tests Show Control Is Key to Timer Accuracy

BY FRED W. KEAR, Lytle Corp., Albuquerque, N. M.

COMPARATIVE tests were made of
crystal-controlled oscillator timers
and precision electrical timers for
measurements within the resolving
capabilities of the timers. No ap-
preciable differences resulted in
those time runs requiring no
greater accuracy than 0.01 percent.
The key to obtaining this accuracy
from electrical timers lies in the
method of controlling the on and
off signals to the timers.

Start-stop control of most timers
is accomplished by magnetic
clutches, which may be operated
with either a-c or d-c power. Timers
using d-c clutches that can be read-
ily controlled by transistors are
more advantageous for accurate
timing circuits. Reset and timing
motors are normally operated from
117 v a-c because of the amount
of current needed and the liberal
timing requirements.

The circuit in Fig. 1 was de-
signed to control four precision
timers in a test setup for accurate
simultaneous measurement of the
time interval of four integrating
circuits. Functions of the circuits
to be tested were integrating digi-
tal information, converting it to
analog form and providing a single
positive output pulse. Time between

the first digital output pulse and
firing of the circuit had to be de-
termined within about 0.01 percent.
The same start pulse was used for
all four circuits but stop pulses
varied over a wide range.

The positive output pulse of the
circuit under test was used to
saturate an mpn transistor capable
of handling heavy currents. Satu-
ration of the transistor grounds the
external start input of Fig. 1. By
grounding this point, power is sup-
plied through Q. to all control tran-
sistors and to the start clutches of
the timers. The accumulated delays
in the transistors and clutches con-
stitute total error of the circuit.
Stop signals ground points 1
through 4 in Fig. 1, energizing
control relays K, through K,. When
a control relay is energized, it cuts
off the associated transistor.

Comparative readouts from digi-
tal display equipment and from the
precision timers revealed that very
little error was induced into data
derived from the precision timers
because of the type of readout. The
timers used with this circuit oper-
ated at one revolution per second,
and times could be read with little
difficulty to the nearest millisecond.
A second hand allowed timing runs

v
TIMER | TIMER 2 TIMER 3 TIMER 4 -
P2 £l

N I
I I 1 I
R -
RESET
A ! 0 = 03 :
K, | Ky ! Ky ! Ky
| ¥ 2 i | 4
l’_i — [\Qs
+ 330 500 START
40V D-C
- EXTERNAL
| ALL TRANSISTORS 2NI74 OR EQUIVALENT START K=X 1000

FIG 1—Four simultaneous measurements are provided by transistor con-

trol of precision electrical timers
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TIMER |

|

RESET

FIG. 2—Transigstor switching re-
places relays and either polarity
start or stop pulses can be used

up to several minutes without cir-
cuit changes.

Cost considerations for multiple
or simultaneous timing of the
nature described would in most
cases prohibit use of conventional
timers with crystal-controlled time
bases and digital displays. The
cost of the circuit in Fig. 1 is
modest considering the results ob-
tained. Simplicity contributes ad-
vantages of low maintenance costs
and savings in rack space.

It is desirable to provide these
timers with polarity switching on
both start and stop timer circuits.
The switches would connect the
relay coils to either the positive or
the ground bus so that either posi-
tive or negative pulses could be
used to control the timer. Such a
switching arrangement is illus-
trated in Fig. 2, which also shows
the use of transistor stop switching
instead of the relays used in Fig.
1. Transistor @, forms a clamping
circuit for use where the stop pulse
is of short duration making read-
out difficult. The circuit is useful
for many applications where re-
petitive testing is not required.

Time Delay for Nuclear
Reactor Simulation

MAJOR problem in designing and
operating nuclear reactors is to
determine how the coolant circuits

JULY 1, 1960 - electronics
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Tung-Sol transistors handle critical switching
high speed tape transport

in

Cook Electric’s Model 59 Digital Tape Transport
embodies the design know-how gathered by Cook
during its 12 years of active participation in mis-
sile programs which include the Atlas. Polaris
and Titan missiles. It was built to fulfill the de-
mands of modern industry for reliable, high-
speed data processing and storage equipment.
This tape transport is a direct adaptation of the
equipment originally developed to provide unat-
tended. 45-day documentation of the Polaris Mis-
sile system.

Gratified with the superior performance dem-
onstrated by Tung-Sol switching transistors in the
Polaris version, Cook assigned Tung-Sol units
to these critical tasks in the industrial model.
Tung-Sol’s 2N414 germanium high-speed switch-
ing transistors serve in the flip-flop and logic
circuits. Here’s how Cook ecngineers evaluated
the Tung-Sol semiconductors: “Tung-Sol tran-
sistors meet our exacting demands for perform-
ance and reliability”

There are many reasons for the superlative
performance of all Tung-Sol components. Con-
sider just three: Tung-Sol’s exclusive concentra-
tion on the technology of component manufacture
. . . strict adherence to the highest manufacturing
standards . . . a quality control network that’s
unsurpassed.

If your design requires tubes or semiconduc-
tors, or both, specify Tung-Sol. There are many
Tung-Sol components for virtually every military
and industrial requirement ready to perform with
full-life reliability. Our applications engineers
will be glad to help you select the components
that’ll do the best job for you. Tung-Sol Electric
Inc., Newark 4, N. J. TWX:NK193.

Technical assistance is available through the following
sales offices: Atlanta, Ga.; Columbus, Ohio; Culver City,
Calif.; Dallas, Texas;, Denver, Colo.; Detroit, Mich.;
Irvington, N. J.; Melrose Park, Ill.; Newark, N. J;
Philadelphia, Pa.; Seattle, Wash, Canada: Toronto, Ont.

) TUNG-SOL
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would behave under unusual con-
ditions like sudden failure of the
circulating pumps. Pump failure
could seriously damage the reactor
if control arrangements were not
adequate.

These potentially dangerous con-
ditions can not be studied on the
reactor, but design information
can be obtained from an analog
computer used as a simulator. The
most difficult problem is electronic
simulation of variable transport
lags. E. M. I. Electronics, Ltd.,
supplied to the Centro di Studi
Nucleari di Ispra Milan a variable
time delay unit that is said to
solve the problem more accurately
than previously possible.

Data can be delayed a continu-
ously variable amount determined
by voltage applied to a delay con-
trol input. This unit controls speed
of a loop of magnetic tape that
passes prepositioned record and
playback heads. Total delay range
is 0.1 to 10 seconds in three pre-
selected ranges. Two separate in-
formation channels are provided.

Using a recording system with
precision pulse-width modulation
based on other analog computers
of the company, delay is made vari-
able with tape speed. Amplitude
distortion that could arise with
other recording methods is elimi-
nated. Full use is made of the in-
formation capacity of magnetic
tape with high accuracy and useful
bandwidth provided.

The new unit is suitable for
study of nuclear reactor control
problems involving variable time
lags. The choice of input and out-
put levels make the time delay
compatible with standard analog
computers.

The 100-inch loop of i-in. wide
tape is driven by a servo amplifier
and a-c capstan drive motor. Accu-
rate control of tape speed is ob-
tained with d-c tachometer feed-
back, which also provides precision
clipping in the data playback chan-
nels. Two separate tracks are re-
corded and delayed outputs taken
from a dual-track playback head
selected for one of the three avail-
able ranges.

About 80 inches of the magnetic
tape loop are active in the unit.
Tape speeds range from about 8 to
40 inches per second.

64

High-Fidelity High-Power
Audio for Medical Study

HIGH-INTENSITY acoustical system
has been developed that provides
high-fidelity output. It generates
undistorted sound throughout the
11-octave range of normal audibil-
ity from the threshold of hearing
to a maximum volume that would
damage the human ear at close
range.

The system was developed by
Stromberg-Carlson division of Gen-
eral Dynamics for the Aerospace
Medical Division of the Wright
Air Development Center. It will be
used in studies of physiological
effects of high-intensity sound.

The system includes an assem-
bly of 480 loudspeakers mounted in
32 separate baffles for maximum
flexibility in arrangement and con-
trol. Each baffle has three low-
frequency and 12 high-frequency
speakers. All transducers are spe-
cially designed to deliver high-
fidelity sound at high acoustical
power for sustained operating
periods.

The system console provides four
possible inputs—sine wave, white
noise, tape recordings of jet engine,
missile or other noise, or an ex-
ternal source. Preamplifiers can be
adjusted to establish a specified
line level, which is indicated by a
meter. The fixed line level is then
fed into a mixer that accepts any
or all four inputs, which can be
mixed in any desired proportion.
Mixer output goes to a line ampli-
fier that is also adjustable to pro-
vide a specified output level.

After passing through a master
attenuator, the signal goes into the
main audio power equipment, which
consists of two pairs of audio am-
plifiers. One pair is for low-power
use only, with each amplifier pro-
viding an output of 200 watts.
Each of the pair of high-power
amplifiers delivers an output of
7,000 watts. The system frequency
response is fiat from 20 to 20,000
cps.

To avoid unintentional exposure
of subjects to high-intensity sound,
the operator at the control console
must first set the controls at the
low-power position. Only after this
operation can energy be supplied
to the high-power amplifiers.
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Fairchild FD200 High-Conduct-
ance Ultra-Fast Silicon Diode
available coast-to-coast from
these authorized Fairchild
sources:

EAST

CRAMER ELECTRONICS INC.

811 Boy!ston St., Boston 16, Massachusetts
COpley 7-4700, WUX: FAX Boston, Mass.
PHILA. ELECTRONICS, INC.

1225 Vine St., Phnladelphna 7, Pennsylvania
LOcust 8-7444

SCHWEBER ELECTRONICS

60 Herricks Road, Mineola, L. I., New York
Ploneer 6-6520, TWX: G CY NY 580

VALLEY ELECTRONICS INC.

1735 East Joppa Road, Towson, Maryland
VAliey 5-7820, TWX: TOWS 564

VALLEY INDUSTRIAL ELECTRONICS,
INCORPORATED

1417 Oriskany Street W., Utica, New York
RAndolph 4-5168, WUX: FAX Utlca. New York

EASTERN SALES OFFICES
JENKINTOWN, PENNSYLVANIA

100 Old York Road, TUrner 6-6623
TWX: JENKINTOWN PA 1056 * °
WASHINGTON 6, D.C.

1027 Cafritz Buiiding, NAtional 8-7770
GARDEN CITY, L.1., NEW YORK

600 Old Country Road, Ploneer 1-4770
TWX: G CY NY 5391

SYRACUSE, NEW YORK

731 james’ Street, Room 304, GRanite 2-3391
TWX: SS 94

MARBLEHEAD, MASSACHUSETTS

19 Preston Beach Road

NEptune 1-4436

SOUTH

SCHWEBER ELECTRONICS, FLORIDA
P.0. Box 1491, Meibourne, Fla.
PArkway 3-4461

CENTRAL

SEMICONDUCTOR DISTRIBUTOR
SPECIALISTS, INC.

5706 West North Avenue, Chicago 39, 1llinois
NAtional 2-8860

CENTRAL SALES OFFICE

OAK PARK, ILLINOIS

6957 West North Avenue, Viiiage 8-5885
TWX: OAK PARK 2820

WEST

HAMILTON ELECTRO SALES

12308 Wilshire Blvd., Los Angeles 25, Calif.
EXbrook 3-0441, BRadshaw 2-8453

TWX: W LA 66 37

KIERULFF ELECTRONICS [NC.

820 West Olympic Blvd., Los Angeles 15, Calif.
Richmond 7-0271, TWX: LA 46

SCHAD ELECTRONIC SUPPLY, INC.

499 South Market St., San Jose 13, Calif.
CYpress 7-5858

WESTEQN SALES OFFICES

LOS ANGELES 46, CALIFORNIA

8833 Sunset Boulevard, OLeander 5-6058
TwWX: BV 7085

MOUNTAIN VIEW, CALIFORNIA
545 Whisman Road, YOrkshire 8-8161
TWX: MN YW CAL 853

AIRCHILD

SEMICONDUCTOR CORPORRTION
i
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Fairchild FD200, actval size

High Conductance, Ultra

.. . satisfies all of today's diode requirements and forestalls
obsolescence by fulfilling foreseeable future demands for logic,
switching and general-purpose applications with these advanced
specifications:

® Over 100 mA forward conductance at 1.0 V

® Less than 50 mysec reverse recovery time

@ Capacitance under 5 uuf at O vV

® 200 V minimum breakdown voltage

RELIABILITY is significantly advanced by the introduction of
Fairchild’s latest semiconductor state-of-the-art development—
the Planar Structure.

UNIFORM CHARACTERISTICS and minimal parameter spreads
give unvarying results and consistent performance from every
FD200 diode.

IMMEDIATE AVAILABILITY—Call your local distributor or sales
office. Complete listing attached. Complete line of Fairchild 1N-
types to current specifications complement the FD200.

MAXIMUM RATINGS (25°C)—(Note 1}

Wwiv Working Inverse Voltage 150V

lo Average Rectified Current 100 mA

IF Forward Current Steady State D.C. 150 mA

if Recurrent Peak Forward Current 300 mA

if (surge) Peak Forward Surge Current Pulse Width of 1 sec. 500 mA

if (surge) Peak Forward Surge Current Pulse Width of 1 nsec. 2000 mA

(74 Power Dissipation 250 mW

P Power Dissipation 100 mW@ 125 C
Ta Operating Temperature —65 to 4175 C
Ts(g Storage Temperature, ambient -65 to 4-200 C

electronics « JULY 1, 1960

Fast Silicon Planar Diode

ELECTRICAL SPECIFICATIONS (25°C unless noted)

SYMBOL CHARACTERISTICS  MIN. TYPICAL MAX. TEST CONDITIGNS
VE Forward Voltage 10V I 100mA
Ir Reverse Current 0.1 pA VR 150V
Ir Reverse Current 160 LA VR 150V
(150°C)
BY Breakdown Yoltage 200V Ig - 100,A
< trr (Note 2) Reverse Recovery 50 musec 1f — 30mA
Time Ip = 30mA
Ry == 150 Ohms
Co {Note 3) Capacitance SO0pupf VR—OV
fo.lmc
RE {Note 4} Rectification 35% f = 100mc
Efficiency
Forward Voltage —18mV °C
Temperature
Coefficient
NOTES:
[iH] rnanmu(rjn ratings are limiting vaiues above which life or satisfactory performance may be
paired.

(2) Recovery to 10 mA.

(3} Capacitance as measured on Boonton Electronic Corporation Model No. 75A-S8 Capacitance
Bridge or equivalent

{4) Rectification Efficiency is defined as the ratio of D.C. load voitage to peak rf input voltage to
the detector circuit, measured with 2.0 V r.m.s. input to the circuit. Load resistance 5 K ohms,
load capacitance 20 upf.

A wholly owned subsidiary of Foirchild Comera ond Instrument Corparation

LaircHiILD

SEMICONDUCTOR CORPORARTION

4300 Redwood Highway, San Rafaei, California Glenwood 6-1130 . TWX: SRF 26
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COMPONENTS AND MATERIALS

Thin Film Extends Mesa Performance
REDUCES SWITCHING TIME AND COLLECTOR RESISTANCE

A CONVENTIONAL MESA transistor
has a collector region that is re-
quired to attain low capacitance and
high voltage breakdown. But this
region is much thicker than it need
be electrically. And this very thick-
ness is what puts a limit on the
switching time and collector resist-
ance of the device.

For faster switching, it would be
highly desirable to construct a thin
film collector of lightly doped,
highly resistive material. Ideally
this region should be about 0.1 mil
thick, which is a factor of about
30 thinner than normally used.

But up to now no one has shown
us how to form a very thin film
collector on a lew resistive single
crystal substrate.

On June 13, at a joint IRE AIEE
Solid State Device Research Con-
ference held in Pittsburgh, H. H.
Loar of Bell Laboratories presented
a solution to this problem to top
research men in the semiconductor
field. And the Bell answer was
received by experts as a major de-
velopment that is expected to have
far reaching implications in both
the fabrication and application of
semiconductor devices.

For example, in two similar
silicon transistor structures, one
conventional and the other using
the Bell fabrication process, switch-
ing time in a typical circuit has
been reduced from 200 to 20 nano
seconds. Further, collector series
resistance of the new transistors
was reduced by a factor of more
than ten and was comparable to
that of conventional devices 15
times larger.

Bell calls these new devices
epitaxial diffused transistors. And
the diagram shows the new struc-
ture (B) compared to the conven-
tional mesa (A).

The key to the new structure is
the lightly doped epitaxial film
grown on and supported by a low
resistivity substrate that gives the
desired combination of electrical
properties and mechanical strength.
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The word epitaxy is defined as
an oriented intergrowth between
two solid phases. The surface of
one crystal provides, through its
lattice structure, preferred posi-
tions for the deposition of the sec-
ond crystal. And the epitaxial film
is a direct extension of the single
crystal structure of the substrate
wafer.

Experiments with germanium
indicate that use of epitaxial layers
will extend the frequency response
of germanium transistors well be-
yond that of the 2Gec device recently
described by Bell.

Although exact techniques for
fabrication are not revealed due to
proprietary rights, fabrication is
something like this: Single crystal
wafers of heavily doped material
are first cut and polished. These
wafers are introduced into a hot
environment. Into this furnace is
also introduced a silicon compound.
By gaseous deposition, a layer of
the correct resistivity is deposited
on the base wafer as a thin film,
0.1 mil thick. The lightly doped

THICK LIGHTLY
DOPED HIGH
RESISTIVITY.
COLLECTOR
REGION

DIFFUSED BASE
(A) 3

EPITAXIAL FiLM
LIGHTLY DOPED
HIGH RESISTIVITY

HEAYILY DOPED,
VERY LOW i
RESISTIVITY—
SINGLE CRYSTAL
SUBSTRATE

(B)

The usual mesa transistor construc-
tion (A) is compared to the epi-
tarial diffused transistor construc-
tion (B). In the latter, the lightly
doped collector region has been
minimized by using an epitaxial
film grown on and supported by a
heavily doped, low resistivity sub-
strate

silicon grows onto it in homogene-
ous crystalline arrangement. This
film provides the desired thin,
lightly doped collector region.
From this point on, standard tech-
niques to fabricate mesas are used.
Only the epitaxial stage is new.
But this is what really makes the
difference in mesa performance.

Silicon epitaxials are posited as
high-frequency switches. The ger-
manium models are usable at fre-
quencies higher than 2,000 Mc as
amplifiers.

The use of this new technique not
only results in major improvements
in switching time and collector
resistance, but in addition simpli-
fies the design and understanding
of transistor devices and brings
them closer to ideal forms, such as
npin structures. Further, the addi-
tion of the epitaxial film technique
to the well established diffusion
technology provides the design
engineer with an extra degree of
design freedom which should re-
sult in new devices difficult or im-
possible to achieve by older tech-
niques.

High-Melting Powders

METHODS of producing ultra-fine
metal powders of such high melt-
ing point metals as tantalum,
molybdenum and niobium are now
under investigation by scientists at
National Research Corporation.
The study on these refractory
metals is being conducted for the
Bureau of Naval Weapons.

More than a year ago the com-
pany announced discovery of a
process for making metal powders
with particles only one-millionth
of an inch in diameter—a thousand
times smaller than any previously
obtainable. Lower melting metals
which lend themselves to NRC tech-
niques include aluminum, iron,
nickel, copper, silver, cobalt, man-
ganese, lead, gold, zinc and the
alkaline earths. Under the new
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For transistorized civcuits. . .

TWO NEW MALLORY
TUBULAR ELECTROLYTICS

KETA

COMPACT ©
LOW COST ©

DEPENDABLE ©

Here are two new Mallory tubular electrolytic
capacitors you can use in your low voltage
transistorized circuit designs. Their small size,
high capacity per unit size, excellent perform-
ance characteristics and long life fit the exacting
demands of these space-squeezed applications.

Both the Mallory Type TCW aluminum tubular
and the Type KETA plastic case tubular
feature rugged, leak-proof construction. All-

Capacity
Range WVDC

welded terminals prevent intermittent open cir-
cuits and noise which often plague low voltage
circuits when capacitor connections are crimped
or riveted.

Both the TCW and the KETA exhibit excep-
tionally low leakage current characteristics—an
indication of their reliability, long life and high
temperature capability.

Temperature Case Case

Range Diameter Length
Range Range

2-750 mfd. 150-3v.

—40 to +85°C 3%"-%"

5/8”' 1 13/16”

1-1400 mfd. 50-3v.

—30 to +65°C

6" -%" 5. 2"

Type KETA available in dual ratings, in %" and %" diameter cases; and in
non-polarized ratings of approximately one-half the above capacitance values.

Write today for complete data on the Types
TCW and KETA . . . and for a consultation
with a Mallory capacitor specialist on your
specific circuit requirements.

Mallory Capacitor Co. * Indianapolis 6, Indiana
a division of

electronics - JULY 1, 1960
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Navy contract, the process is now
being directed toward the high
temperature metals.

For powder metallurgy develop-
ment, the ultra-fine powders may
offer new, exact composition alloys
with superior physical properties,
company metallurgists indicate.
Possible electronic applications in-
clude additives for plastics to alter
dielectric properties, magnetic cir-
cuitry and suspensions in liquids to
produce non-ionic-conducting lig-
uids. Other potential applications
appear in the catalytic chemical
process field.

Watertight Servos

PROVIDING servo response up to 15
cps, moving freely inside the hous-
ing, and impervious to sea water
was a packaging problem solved by
Lear, Inc., Santa Monica, California.
The problem was presented by ele-
vator and aileron servo actuators,
a portion of the radio-controlled
Q2C jet target drone automatic
flight control system. A magnetic
powder clutch provides control sur-
face torque proportioned to com-
mand and stabilization signal.

Requirements called for the
servos to withstand a pressure
build-up during a 3,000 ft-per-
minute drop from 60,000 ft to sea
level, violent shock on impact with
water, total submersion in water
and a rapid temperature change on
immersion, with attendant contrac-
tion of the metal.

The servos withstand one atmos-
phere pressure differential (approx.
14 psi), vibrations of 10 G’s, shocks
measuring 25 G’s, and absolute im-
pregnability during submersion for
1% hours.

Spaceship Control

A RELATIVELY simple gyroscope sys-
tem, developed by Chance Vought,
will control the attitude of space
vehicles. The twin-gyroscope con-
troller consists of two identical
gvroscopes mounted in tiltable
rings inside a common frame. Three
such controllers would be installed
in each space vehicle to keep it from
rolling, pitching or yawing.
Operating at constant speed, the
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“0“) same day capacitor

delivery for OEM’s with

Sangamo’s Industrial Distributor policy offers you the fastest
possible service when purchasing mica, paper, plastic film and
electrolytic capacitors. Quick local delivery is assured because
these Authorized Sangamo Industrial Distributors maintain a
stock of commercial and military capacitors available for your
emergency requirements at factory prices. Your order is filled as

quickly as a capacitor can be
taken off the shelf and delivered.

Contact your Authorized Sangamo
Industrial Distributor listed at
right for the capacitors you need

. when you need them

NGAMO ELECTRIC COMPANY
Distributor Sales—Marion, lllinois
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These qualified Sangamo Industrial
Distributors will provide the capaci-
tors you need.

ARIZONA
Electronic Distributors Co., Phoenix

ARKANSAS
Lavender Distributing Corp., Texarkana

CALIFORNIA

California Electronic Supply Co., Los Angeles, 64
Capacitors Inc., Los Angeles, 42

Elmar Electronics, Oakland, 7

Newark Electronics Co. Inc., Inglewood

Radio Parts Co., San Diego

COLORAOO

Denver Electronic Supply Co., Denver, 4

b. C.

Electronic Wholesalers, Inc., Washington, 1
FLORIDA

Electronic Supply Co., Melbourne
Electronic Supply Co., Miami, 32
Goddard Distributors Co., W. Palm Beach

{LLINOIS
Newark Electronics Corp., Chicago, 6
United Television Co., Springfield

INDIANA

Graham Electronic Supply, Inc., indianapolis, 4
Ft. Wayne Electronic Supply Inc., Ft. Wayne, 1
LaFayette Radio Supply, Inc., LaFayette
Muncie Electronic Supply, Inc., Muncie

Ohio Valley Sound, Evansville, 13

KENTUCKY
Lexington Electric Supply, Lexington

LOUISIANA
Electronic Parts Corp., New Orleans, 19

MARYLAND
D & H Distributing Co., Inc., Baltimore, 30
Wholesale Radio Parts Co., Inc., Baltimore, 1

MASSACHUSETTS

Avnet Electronics Corp., Waltham
Linear Electronics Co., Waltham, 54
Sager Electrical Supply Co., Boston, 7

MINNESOTA
Lew Bonn Co., Minneapolis, 3

MISSOUR!
Jones Electronic Sales, inc., Kansas City, 11

NEW JERSEY

Atlas Electronics, Inc., Fords

Eastern Radio Corp., Clifton

Federated Purchaser inc., Mountainside
General Radio Supply Co., Camden
State Electronic Parts Corp., Whippany

NEW MEXICO
Electronic Parts Co., Inc., Albuquerque

NEW YORK

Adirondack Electronics, Inc., Schenectady, 5
Avnet Electronics Corp., Westbury, L. I.
Boro Electronics Inc., Woodside, Queens

H. L. Dalis, inc., Long Island City, 6
Electronics Center, Inc., New York, 11
Harrison Radio Corp., New York, 17

Higgins & Sheer Electronic Dist., Poughkeepsie
Interstate Electronics, New York, 7

Milo Electronics Corp., New York, 13
Masline Electronics, Inc., Rochester, 4
Quad Electronics, Inc., Brooklyn

Radio Equipment Corp., Buffalo

Syracuse Radio Supply, Syracuse

Terminal Electronics, Inc., New York, 11

OHIO
Mainline-Cleveland, Inc., Cleveland, 14
John A. Becker Co., Dayton, 2

OREGON
Eoff Electric Co., Portland, 9

PENNSYLVANIA

D & H Distributing Co., Inc., Harrisburg
Herbach & Rademan Inc., Philadelphia, 7
Philadelphia Electronics Co., Philadelphia
Fred P. Pursell, Scranton

TENNESSEE
Electra Distributing Co., Inc., Nashville, 4
TEXAS
Graybar Electric Co., Dallas, 1
Harrison Equipment Co., Inc., Houston, 1
C. C. McNichol, El Paso
WASHINGTON
Pacific Electronic Sales Co., Seattle, 1
CIRCLE 200 ON READER SERVICE CARD
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gyroscopes require little power.
They could be driven by energy
from the sun.

The Vought gyroscope system
serves as the control units and ac-
tually carry out the attitude correc-
tions in response to the reference
system.

Current systems for controlling
the attitude of space vehicles con-
sist of reaction jets or of motor-
driven inertia wheels which create
corrective torque and spin when an
attitude adjustment is indicated.

Vought’s controller was con-
ceived by Donald R. Sellers, super-
visor of the Electronics Division’s
Space-Vehicle Control Group.

Wire for 1,000 F

A FLEXIBLE ceramic insulated wire,
claimed to be suitable for operating
continuously at 1,000 F and to with-
stand 1,700 F for short periods, has
been introduced under the name
CERAMICITE by Wandleside Cable
Works, Garrett Lane, London SW
18.

This ceramic insulated wire
has space factor comparable with
enamel wire and can be used for
winding magnet coils since it has a
high degree of flexibility. Insula-
tion strength is nearly 600 volt/
mil at room temperature and insula-
tion resistance at 1,000 F of 2 meg-
ohm 100 ft for a wall thickness of
0.35 mils.

Although insulation resistance
falls if exposed to a humid tempera-
ture, and it is not recommended for
such conditions, the company is
working on a waterproof coating.
The CERAMICITE coating is formed
on a nickel-clad copper conductor
and gives a coating claimed to have
excellent abrasion-resistant prop-
erties.

Wandleside Cable Works also
manufactures TEFBOND, a bondable
cable.

Two-Gap Klystrons

INCREASED bandwidth for equiva-
lent output is attained by two-gap,
double tuned cavities which have
been built by Litton Industries, San
Carlos, Calif.,, and Eitel-McCul-
lough, San Bruno, Calif.

Model 25

Model 75

VACUUM PUMPS

A new series of two stage, internal vane
vacvum pumps offering...guaranteed ultimate
vacvum of 0.1 micron...compact design...
modern styling .. . three sizes and 31 types
... Write today for Bulletin 610... 12 pages
of information ... Immediate delivery an all
pumps ... Cantact us for the name of yaur
nearest stocking distributar.

sviILT BY
PRECISION
3737 W. Cortiand Street SCIENTIFIC CO
Chicago 47, Ilinois

Local Offices in:  Chicago o Cleveland o Houston
New York e Philadelphia o San Francisco
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Model 150

electronics INDEX
January-June, 1960

Expanded editorial content
in electronics makes it practi-
cal to print the subject and au-
thor INDEX every six months.
The July 1 issue will contain
this valuable 24-page INDEX
of technical and technically in-
terpreted business informa-
tion. Use the REPRINT OR-
DER FORM on the READER
SERVICE CARD to order
copies now. Refer to Key No.
R-12 when ordering. 1-10 cop-
ies cost 50¢ ea.; 11-24 cost 40¢
ea.; 25 or more cost 30¢ ea.

REPRINTS
AVAILABLE
SEE

READER SERVICE CARD
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PRODUCTION TECHNIQUES

View of line from unloading station. Long length of con-
veyor permits heated epoxy to set before the tube and

shield assembly is transferred

NOFILAMENT LOOPS
SHIELD

L / FACE

TUBE HOLDING BLOCKS

(a)

(8)
NOZZLE ’ s
EPOXY +—EPOXY
i \ E [ f i ‘\SHIELD\
X‘\wewmc \‘\wewmc SHIELD
(©) MIRROR () MIRROR RAISED

FIG. 1—Fixture provides space between tube and shield.
After bonding resin is inserted, shield is raised to

complete lamination

Closing Space Spreads Bonding Resin

PRESSED GLASS, wrap-around im-
plosion shields are laminated with
epoxy resin to some types of tv
picture tubes. A major production
problem is placing an adequate, uni-
form amount of liquid resin be-
tween the glass parts at a speed
consistent with volume production.

To mechanize its production of
this type (Bonded Shield) of tube,
Sylvania Electric Products, Inc.,
devised methods which differ con-
siderably from experimental meth-
ods previously reported (ELEC-
TRONICS, p. 128, Oct. 10, 1958).
Mechanized lines are in operation
at Seneca Falls, N. Y., for 19-inch
and 23-inch tubes, and at Ottowa,
Ohio, for 23-inch tubes.

Similar techniques can also be
applied to industrial and military
cathode ray tubes. Laminated
shields, according to the firm, are
practical when reticles must be
used for marking and improve
safety, visibility and dirt protec-
tion.

Each production line has a load-
ing station, preheat oven, resin fill-
ing and spreading stations, curing
section and unloading station. The
conveyors are of the indexing, end-
less chain type with fixtures re-
turned under the conveyor frame.
Cleaned and pretested picture tubes
are delivered to the lines on over-
head conveyvors. They differ from
conventional tubes only in the en-
velope, which is designed for the
shield. Shields are cleaned and in-
spected, then placed on a moving
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Shields are inspected and cleaned
on light tables

belt conveyor. At Seneca Falls,
both conveyors supply 2 bonding
lines, so tube and shield sizes alter-
nate on each supply conveyor.

Fixtures are designed to hold a
shield and tube in alignment and
at the correct separation for inser-
tion of the epoxy. The shield,
placed in the fixture with its cavity
up, rests on 4 lugs or mounting
ears at each corner of the shield.
Small blocks swing over the lugs to
lock the shield in position.

After the shield is positioned, the

Fizture loading. Assemblies are

seen  entering  preheat  oven

through the port at left

operator places a frame on the fix-
ture and loads the tube. The frame
is equipped with spacers to provide
the necessary lateral spacing of the
parts and the space between the
tube face and shield. A slippery
monofilament (Fig. 1A) pulls out,
leaving a free air space between
shield and tube (Fig. 1B). The
space is slightly larger than the
space between tube and shield in
the finished assembly.

The conveyor then  passes
through the preheat oven. The
assembly is heated to 200-250 F and
resin temperature is 200 F, to facil-
itate curing. Resin is DER 741-A

and hardener is DEH 61 (Dow
Chemical Co.), at present.
Resin and hardener are piped

from supply tanks in an adjoining
room and mixed by an automatic
dispenser at the filling station. The
compound is delivered to a nozzle
which fits between the tube and the

and spreading

Resin  dispensing
stations. Operators are
down into mirrors

looking
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“FREON'"-TF | ORDINARY
SOLVENT | CHLORINATED SOLVENT

This “Glyptai"-insulated wire was exposed to ordinary chlorinated
This magnet wire was exposed to “Freon' solvent liquid. The solvent for the same length of time as the one on the left. The
“"Glyptal” coafing on this wire is completely unaffected by “Freon”-TF. solvent dissolved the resin binder and softened the aikyd finish.

Comparison with ordinary chlorinated solvent proves:

FREON® solvents won’'t damage metal, elastomers or
plastics . . . are safer for degreasing precision equipment

“Freon” solvents give you an effective and dry and can be recovered and reused readily.
remarkably safe means of cleaning electric
motors, ultra-precision mechanical and clec-
tronic equipment, and component parts. They
minimize swelling of elastomers and plastics

. . will not soften paint, wire coatings or in-
sulators. “Freon” solvents are also non-corro-  FREE 12-PAGE BOOKLET explains the unique
sive to metals without inhibitors. In addition, properties of “*Freon™ solvents and how they
“Freon’ solvents leave no residue when they = minimize cleaning hazards.

FRE O | \ ’ ® r E. I. du Pont de Nemours & Co. (Inc.)
“Freon” Products Division 527

Wilmington 98, Delaware

“Freon’ solvents are safe for personnel, too.
They are non-explosive and non-flammable.
“Freon” is virtually non-toxic. Vapors are
odorlessand will notcause nauseaor headaches.

|
|

solvents | Send me your free, 12-page booklet on “Freon” solvents.
I Name.

@mﬁ | Company.
| Address:

REE. .S PALOAE l =
BETTER THINGS FOR BETTER UIVING. .. THROUGH CHEMISTRY H City. State
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SWITCHES

FOR AIRBORNE & MISSILE GROUND SUPPORT EQUIPMENT

plid

B _IFe ) iy T

ge ~ 2 o SRRt oy

FAST, POSITIVE ACTION
LONG SERVICE LIFE+ MOISTURE-PROOF

A broad line of sinusoidal toggle spring switches designed for
compactness, light weight and high reliability in airborne and
s_round support missile control systems. Extremely fast, au-

ible, double break action reduces arcing and contact wear to
negligible minimum. Positive snap action mechanism cannot
be teased on or off contact. All contacts made of heavy coin
silver for long life and low contact resistance. Available with
color coded buttons. These switches exceed military require-
ments for vibration, shock, humidity and corrosion resistance.

Western Distributor: Western- Electromotive, Inc., Los Angeles.

The UCINITE COMPANY

Division of United-Carr Fastener Corporation, Newtonvillie 60, Mass.
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RAINING
RELAYS

WHY WAIT FOR RELAYS?

GET THE RELAYS YOU NEED
IMMEDIATELY FROM
YOUR LOCAL DISTRIBUTOR

ADVANCE RELAYS
ENGINEERED FOR TOMORROW:
AVAILABLE TODAY

3

7, 4
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GINZELGIN Z—ELGINATELGIN Z_ELGINA—

- y O TELEPHONE O LATCHING
u"&: 0 HIGH VOLTAGE © MINIATURE
- O ANTENNA 0 MILITARY
O SENSITIVE 0o OVERLOAD
ﬂ * 0 COAXIAL o POWER TRANSFER
O DELAY © POWER CONTROL
0 CONTACTORS 0 GENERAL PURPOSE

pAY

ELGIN A\mfc: RELAYS | ELGIN NATIONAL WATCH COMPANY [ 2435 NORTH NAOMI STREET | BURBANK | CALIFORNLA
1 ’

7

ELGIN Has s New
72-Page CATALOG for

You— Request Onc Today.
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lip of the shield (Fig. 1C). A hand
control at the nozzle permits the
operator to control flow of com-
pound and also to clear the nozzle of
partially cured resin should there
be a delay in its use. The charge of
resin fills about half the space. The
operator watches the filling action
through a mirror under the con-
veyor. Resin should appear as a
clear, circular pool.

At the next station, the shield is
raised slightly toward the tube by
means of a handwheel, screw and
cams in the fixture. As the oper-
ator watches in another mirror,
the resin pool spreads until it com-
pletely fills the space (Fig. 1D).
The layer must have a uniform,
minimum thickness of 0.060 inch.

Both filling and spreading oper-
ations are critical. If either oper-
ator notices any gas bubbles or im-
perfections in the resin, the tube
and shield are immediately re-
moved from the fixture. The parts
are cleaned with solvent and re-
turned to stock.

The epoxy cures as it travels the
remainder of the conveyor. The
tubes are reloaded onto the over-
head conveyor for subsequent fin-
ishing, inspecting, labeling and
packaging. Among the finishing
steps is a spray coat of lacquer
which protects the joint between
shield and tube.

Grinder Bonds Solder
To Difficult Materials

DIFFICULT-TO-SOLDER materials can
readily be prepared for soldering
by coating the surface of the
material with a solder-loaded abras-
ive wheel. Strong coatings are ob-
tained on metals which quickly oxi-
dize, ceramics, carbides, glass,
thermosetting plastics and wood.
Connections made to ceramic, for
example, by soldering wire to the
coating were found to be stronger
than the wire. Flux is not used.
The wheel is prepared by rub-
bing it with a bar of coating metal
while the wheel is rotating. The
loaded wheel is then rubbed against
the surface to be coated, while the
wheel is rotating at high speed. If
the base material is a metal such as
aluminum, the abrasive burnishes
the surface while applying the

JULY 1, 1960 - electronics



metal. Lower speeds (about 250
rpm) are used for nonmetals and
care must be taken not to char
wood or plastics.

A  recommended production
method is to place the wheel in a
drill press and press it down on
the surface to be coated. A spot
the diameter of the wheel is cov-
ered. Hand grinders, hand drills,
emery paper or sandpaper can also
be used.

An alternate method is to lay a
thin sheet of the coating material
over the surface to be covered and
bear down on it with an unloaded
wheel. If high-temperature solder
is to be used, the wheel or the base
material should be heated to the
melting point of the solder or
slightly higher.

Wheels with 100 grit abrasive
are satisfactory for most materials.
A coarser, 75 grit wheel is best for
aluminum. A variety of fusible
alloys can be used, including lead-
tin solders, bismuth-lead-tin-cad-
mium-indium solders, tin-indium,
tin-cadmium and indium. Gold and
silver will coat if the temperature
is raised. Wood’s metal is best for
aluminum. Once the initial coating
is applied, additional coatings and
solder can be applied by conven-
tional methods.

Details of the technique are de-
scribed in a patent (2,914,425) as-
signed to the U. S. Atomic Energy
Commission by J. C. Maguire. The
patent was recently made available
to industry by the AEC.

Stains on Drawings
Cleaned with Camera

DRAWINGS OR SCHEMATICS which
have become stained or discolored
can be reproduced as clean copies
or microfilm by a process recom-
mended by Photostat Corp., Roch-
ester, N. Y. Fresh tracings can also
be made at full size or smaller.
The stained drawing is placed on
a back-lighted easel and photo-
graphed with a 105 mm automatic
camera-projector. The backlighting
reduces or eliminates the back-
ground, while preserving detail.
The negative is then projected onto
sensitized paper, using the same
equipment. The negative or repro-
duction is used for further copying.
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¢ The Worl’s 3
/' FINEST TUNERS Y
\% For the World’s \V
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SILVER SEALED HOT ROD HI Ft
(switch-type) (turret-type) (FM) Tuner

For more than 15 years, manufacturers of the world’s
finest receivers have been specifying TARZIAN TUNERS . . .
over 15,000,000 all told!

Sarkes Tarzian, Inc., the pioneer in the industry, is recognized
as the world’s largest commercial tuner manufacturer with
licensees in North and South America, Europe and Australia.

Today, only Tarzian offers manufacturers both the

Hot Rob (turret-type) and SILVER SEALED (switch-type) ... as
well as the newer Hi Fi FM Tuner. All with built-in
HI1GH-QUALITY . . . DEPENDABILITY . , , UNEXCELLED
PERFORMANCE . . . at low cost!

For more information, write to: Sales Department
Tuner Division

SARKES TARZIAN INC

east hillside drive + bloomington, indiana

i Manufacturers of Semiconductors, Air Trimmers and Broadcast Equipment
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DRIVE AND CONTROL IDEAS FOR ENGINEERS

FLEXIBLE
SHAFTS

Flexible Shafts Solve Space Problems in Chrysler Power-Seat

Chrysler Corporation faced a design challenge
in its power-operated seat adjuster. Six-way mo-
tion was called for: fore and aft, up and down,
and tilt. Yet there was limited space under the
seat for the mechanism. After much Chrysler
testing and development, a design submitted by
subcontractor Ferro Stamping Company was
approved, utilizing flexible shafts.

According to Chrysler, the decision to go to
flexible shafts was based on the following ad-
vantages:

1. SPACE ECONOMY ...*flexible shafts pro-
vided means to transmit power from a single elec-

WRITE FOR COMPLETE DATA

Standard S. S. White flexible shafts
are available ‘‘off the shelf,”
making many savings possible.
Write for bulietin 5801.

S. S. White also offers engineering service

Write for bulletin 5601.
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and comprehensive selection of flexible shaft
sizes and types to meet special requirements.

tric motor, without compromising seat design.”

2. REDUCED STRESSES. . .“flexible shafts
act as torsion bars to reduce motor armature
stresses induced when the mechanism was
stopped or stalled suddenly.”

3. RELIABILITY...“not a single shaft fatigue
failure reported from the field to date.”

4. LOW COST...“flexible shafts definitely rep-
resented savings without sacrificing design ad-
vantages.”

Investigate for yourself how flexible shafts

can solve many of your design problems and at
the same time reduce costs!

S. S. White Industrial Division Dept. E, 10 East 40th Street, New York 16, N. Y.

Ithbize

! FIRST NAME ;
(N FLEXIBLE SHAFTS

JULY 1, 1960 - electronics

HEART OF THE POWER-SEAT MECH-
ANISM. .. Two slave units, on the left
and right sides of seat, are driven by flexi-
ble shafts to provide three-way motion.
A single Ya-hp motor attached to a
geared drive unit is the power source.
Flexible shafts rotate at 1250 rpm, carry
9 in.-lbs. of torque at running load (three
persons) and 15 in.-Ibs. at full stall speed.

J10s8
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A 0 , for Ing speed of
conventional electromechanical counters. ..

TF112

Accelerator, electronic, R&D In France. . SR7S
Acoustics, electro-, R&D in Switzerland SR75
Active network theory for filter design . TF88
Ad Hoc study group may propose central ovoanln-

tion to administer control over design and

procurement of military components .. EN11
Adder, ceramic-based microminiature for

IS TICLCOMOUTE TR s « . oo o oot 1lae oo Wi CM%6
Adder circuit, pa: , for digital s ... TF13
Adhesives, two fast-hardening expoxy bonds intro-

duced for attaching component to circuit boards .. CM116
Advent active communication sate!lite should have

space relay statlon in operation by 1962, be

totalty operational by 1964 ..... B T e Yo EN11
Afc circult for controlling local oscillator frequency

in transmitter of portable battlefieid radar ....... TF67
Air suspension helps regulate amplitude of vibra-

tory finishing equipment ...................... PT106
AIR TRAFFIC CONTROL

(See also Aviation and Navigation Systems)

Electronic highway gutdance system techniques to

be used for atrport vehicle guidance applicat-

IONSTNT I g Vo . SO . L BF 40
Electronics R&D in alr traffic control in England SR75
Europe pushes plans for supranational automatic

air traffic control system (SATCO) ............ BF40
Experimental simufation of air traffic control data

processing central for New York underway .. ... BF28
FAA 1960 program to concentrate heavily on

airtraffic control systems .................... BF40
FAA reports five additional megacycles for use of

air traffic control systems have been alloted .. EN11
Federal spending on air traffic control for coming

fiscal year to increase over lastyear ... ... BF32
NBS studies automatic computation methods for

Iming best ible fr ies for radio
transmrtters used as road markers on air lanes RD72
Oscttloscope checks operation of memory drum

used in alr traffic control system _........... PC39
Subsection of antenna for 3-O Alr Height

Survelliance Radar portion of alr traffic controf

tolbeldal{VeredMatat . .. . ... . ... BN | BF29
Two study programs investigate the use of SAGE

computer In air traffic control systems .. . EN11

ALARM SYSTEMS
Automatic gas-fume detector alarms, Loran, radio-
telephones, direction finders, and depth

sounder fish finders make up new $10-miltion

smdlliboatimackate BN L. . ... ... e gopepne oo
Light sensor In automatic bomb alarm system now

being Instalied in strategie U. S. clties....... PC4s
Nuclear bomb alarm system design to positively

identify atomic explosions installed by AF .... BTWI1l
Remote pulse-coded fault alarm for multihop micro-

wave systems . TF82
Transistorized high-power somd oenevatlng

system used to replace mechanical siren alarms  TF70
Transistorized radiation monitor sounds alarm

when alpha and beta radiation reaches preset

level i nuclearpowered Navy vessels........ TF43

Al 1c display, electr i ent, formed

by ferroresonant storage and switching clrcuits... TF49
Aluminized screens for cathode ray tubes, what’s

(50 (0 B0k o - Jne Ao T S SR55
Amateur broadcasl acuvntles to be supplemented

by facsimile and slow-scan tv .. BF48
Ambiguity resolution cireuits for precision phase-

meter used for ¢c-w and pulsed uhf .. ............ TF54
AMPLIFIERS

Analytical design of transistor push-pull amplifi-

I3 JSEE= R ST e, S, TF60
Astracon, a small light amplifier tube, increases

hght-gathering ability of telescopes, permits

viewing of high-energy particle tracks ........ PC82
Audio and video amplifiers grown from pool of

molten semi-conductor materials.............. BTW1]
Beryllium oxide heat sink solves problem of heat

removal from tube anode in r-f telemetry power

amplifler ... ... ... i CM110
Broadband microwave ampllller uses negative re-

sistance of tunnel diode In combination with

nonreciprocal ferrite attentuation ............. CMs4
Cadmium sulfide field-effect transistor used

experimentally as amplifier .................. BFa2
Cadmium sulphide fieid-effect phototransistors

used successfully in oscillator, multivibrator,

amplifier and radiation detector circuits . EN11
Class-C r-f amplifier using high-power, high-

quency mesa transistars . . .................. CM86
Cross-field amplitier called Circlotron uses magne-

tron as negatlve-cesns!ance element . .. 5 TFT
Dt il for of low-

amplitude long-period surface waves of ocean .. TF85
Design criteria for negativeesistance amplifiers

giving low nolse and high gain at very high fre-

QUEGGIESRNNN , 8. ..o P .. b B e rithemtien TF110

Designing vhf transistor amplifier for high-
frequency high-power oscillator . TF5
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Tunnel diode microwave oscillator and amplifier
circuits reported at 1960 Sofid-State Circuits

Determining proper bias and correct circuit imped-
ances for operating tunnel diodes as switches,
amplifiers or oscillators ...................

Direct record and reproduce transistor amplifiers
for wideband magretic tape instrumentation
recorder . . ..

Electron-beam pavamelnc ampllller opera

n
synchronous pumping mode improves receiver
sensltivity, increases range of coho MT! radar

by 50 percent . J
Fluid amplifier uses gas ami Imuni pressures in-
stead of voltages.......

RD92 May 13

.................. BF41 Mar 25
lifier for industrial
hysteresigraph used to measure d-c magnetiza-
tion and hysteresis of magnetic materjals......
High-voltage amplifiers developed for Canadian
pay tv direct wire service ..................
Hot and cold constant-impedance loads for measur-
ing noise figure of microwave amplifiers.......
Hybrid low noise and i-f amplifier for portable
battlefield radar. . A
indicator triode has fluovescenl anode whose
itlumination is controlied by grid potential for
direct data readout ... ... ... ...l
Low-nolse parametric amplifiers with variable-
capacitance diodes expec!ed to start appearing
infsystemsisoonl...... ... S el .
Magnetic shift register core-transistor pulse
amplifier and blocking oscillator . .
Modern Microwave amplifiers S
Novel approach to pulse amplifier design reduces
standby current, improves gain fhene
Parametric amplifier increases range of Shand
radar used to track reentry vehicles...........
Power amplifiers using electro-optical effects
handle various combinations of electric,
radfactive and thermal power.................
Preamplifier for infrared detector used in rapid
scan spectrometer developed to analyze energy
radiated during power flight portions of missile
trajectOry ... ivt i i it
Reflex klystron amplifier with hybeid T cuuplmg
Qive improved gain and linearity
Reflex klystrons used as microwave receiver
amplifiers for X-band radars .................
Reflex klystrons used as millimeter wave
amplifiers ... ...
Screenmodulated power amplifier for double-
carrier transmitter ... ....
Selecting power transistors to give required
switching speed gain and current-carrying
capacity for solid-state memory deiver amplifier
Sense fier for nd
solld-state memory ...l
Sensitive amplifier for electronic accelerator used
to boost speed of conventional electromechani-
CETV [ PR O -
Speclally develope mesa
used in 215 Mc r-f amplifier for tv tuner ... ...,
Superconductor d- and a-c amplifiers with no zero
drift or noise under development..............
Test circuit shows how to accurately measure
gain and phase angle characteristics of closed-
loop synchro, resolver and computer amplifiers
Three-stage silicon transi ifier with high-
value circuit resistances operates with less
than one milliwatt battery drain ..............
Transistor amplifier with stable gain for portable
transistorized sound level meter .............
Transistorized audio amplifier eliminates large-
amplitude Jow-frequency nolse in portable
battlefield radar. "
Transistorized high- power amph”ers fov somd
generating system to replace mechanical siren
alarms

TFT0 Mar 25

BF52 Mar 18

RD66 Feb 5

TF6T Mar 18

RF52 Feb 5
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TFM4

Mar 4
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TF6T Mar 18
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filter-amplifier for sub-
audio frequencles used in missile telemetry .. . .
Transistorized sense amplifier for Mobile Dloltal
Computer (MOBIDIC) . .
Transistorized servo, switching, and gyro tem-
perature control and slgnal amplifiers for Able
series space exploration probes ............
Teansistorized variabie gain, d-c 2~d power amoll-
fiers for dc toa-cinverter ..... ... .. ......
Tunne) diode circuit designs open new markets
for computer, communications and receiver
amplifier applications . ................couene

TF88 Jan 15

TF72 Mar 25

TF60 Jan 29

TF6l Apr 15

BF3% Feb 26

CONTETENG Cp s e ek s e TR T TF39
Two transistor vonaoe amplifiers and latch-type
relay provide overload protectlon for voltmeter.. RD92
Unity-gain isolation amplifier offers high stability
and input impedance . Fbb
Vertical and horizontal ampllﬂers fov selH)owered
transistor oscilloscope. . ........oooviiniinn. TF80
What's new In electron tubes for low-noise, small-
signal and power amplifiers . SRS5
Wide-and narrow band- feedback amollllers made
from new alloyed-emitter, pnp mesa
for low microwave region operation ........... RD82
Ampliuon, X-band, Is microwave tube having large
issipati iti e TR
Amplitrons, what’s new in SRS5
Analyzer, transistorized, pulse height-f to—llme " TF&2
Analyzers, step-van truck with instruments for
measuring air pollution developed using ......... BF48
Anasthetic device, dental, using stereo sound
placed in production ...............iiiiiieies EN11
Anemometers, electronic methods for boosting speed
of conventional electromechanical counters...... TF112
ANTENNAS
Air Force BMEWS antennas in Arctic near
completion ..... PC33
Antenna efficlency upoed lo 70 percent for million-
watt transmitter bemng developed by Navy...... BF4l
Broadband log-periodic antennas for monitoring
and signal interception, direction finding, sat-
ellite tracking, radio astronomy and h-f com-
MUNICationSUSes o vl . . oo e e oo e TF58
Circle diagram for impedance matching transmitter
LU Tnnennn, Saneeed , B, cocooo 2 ERS73

Clrcularly-polarlzed high-gain antenna for auto-
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Mar 18
Feb 26
Mar 18

Apr 29

Apr 15
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Apr 29
Jan 15
Feb 12
May 27

Feb 12

Jan 22

Jan 29

Jun 17

Jun 10

matic tracking of Tiros meteorological satellites TF57 Apr 15
Comer refiector antenna offers high-gain, broad

frequency response, narrow beam width and low

backiradiationl. . ik ol . EERREE . . - S0ge RD82 May 6
Design criteria for electrically short antennas with

high radiation efficiency ... TFB4 Jun 3
Electronics R&D in directive antennas in England SR75 Feb12
Elliptically polarized X-band horn antenna has

3-db and 6-db beamwidths of 140 degrees ...... TF50 Mar 4
End-fire arrays of high-dielectric ceramic rods

glve low silhouette and high vertical resolution

inubfregion. ...........coiiiiiiiiiiniia, TF60 Feb 5
Four-unit rhombic array used to bounce radar

signal off sun’s outercorona. ................ BTW1l Feb 12
Frequency scanning antennas for ground mapping

or scanning radar systems . ................. FI0 May &
Gain and beamwidth of helical antenna ootamed

with one setting of straightedge on nomograph . . ERS180 Mar 11
Interlacing of two helical antennas improves over-

all radiation pattern of single helix ........... TF99 Apr 29
Large fixed hemisphere and small movable barrel-

shaped refiector cut antenna sag for radio

1eleSCOPe USe . .. ouv et anae i RD81 Apr 1
Maneuverable dish radar to scan and track

ballistic missiles for BMEWS. ................ BF47 Mar 18
Missile-borme Ka-band antenna for vhf telemetry

system used to eliminate communications black-

out resulting from plasma sheath formation

during vehlcle reentry . ... ...l TF105 May 27
Mobile antenna radiating lacillty for alvcvaft

flight-line testing (RADFAC). ................ PC9% Jan 15
Model test range will permit all-weather, inter-

ference-lree testing of antenna radiation pattems RD&64 Jan 8
Modern microwave antennas SR67 Jun 24
NASA reports satellite tracking perlonrunce is

tied to size of antenna 4 .... BF33 Apr29
Nassau termlnus of 186-mile over—(he izon

tr tter link to Bah 0. suwriayie PC39 Feb 5
Nomographs for estimating radiation capablllly

low-frequency electrically-short antennas . ERS86 Mar 18
Noninterfering TV and teiemetry transmitter and

command receiver antennas for Stratoscope 1 . TF49 Jun 17
Parallel-plate itor antenna for istorized

radio beacon designed to function as aircraft

crash position indicator ..................... TF54 Jan 22
Project Mercury satellite to be tracked by 50

antenna systems ... ... BF33 Mar 4
Radar test tower de!ermmes eﬁecl of radomes m

antenna radiatlon. ..............ooiiiiieel, BF49 Mar 25
Services need inventions in component, transis-

tor, antenna and instrument areas............. BF39 Jan 22
Sixty-foot reflector for 3-axis antenna pro-

vides hemispheric coverage of missile and

satellite telemetered data.................... PCa0 Jan 1
Speclal hurricane-resistant rhombic, cmain and

log period antennas being built for Volce of

America’sinew'Sitecs. .. oo in i e oinee . BF34 Feb 19
Spincasting of plastic parabollc radm mirrors may

provide antenna surface accuracies presently

NOt raCHCalielin o fop o . . Syt mpe - - - - RD9 Jan 15
Subsection of antenna for 3-0 Air Height Sur-

velllance Radar portion of air traffic control to

be delivered . 3 BF29 Apr 8
Tracking antenna is lowed m sﬂe and opened PC37 Jan 1
Transmission Line analogy for propagation in sand-

wiches of dielectric sheets and conducting films

or grids used inantennas .. ... ... ... ERS100 May 20
Transportable probe tracking facility (antenna and

data collector) being tested for ARPA ... .. «... BF33 Apr 29
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Triangulor waveguide antenna is more rigid and
easier to construct than large slotted waveguide

€rOSS SECHIONS .. \ovvieivacannnsninsninaes RO64 Feb 19
Using
to find spectrum of nu Mun in presence of
antenna scan modulation. ... ... ........... TF68 Apr 1
Antisubmarine telemetering system (Subroc) is given
reliability checkout........c.eoiieieniiieannens PCT8 Jan 29

Arithmetic cell using 27 tsnel diodes demonstrates
all basic logic circuits including dynamic storage TF55 Jan 29

bridge circuit puise
of to pmpoint faults during production nis ...... TFI0 hn W
a small light tube,
fight ing ability of pemmits
viewing of high-energy plﬂicle tracks .....o...l PC82 Jn )0
Yy

bodily movement . ......ccovieiiiiiiiiiiiiien RD78 Jun 10

ATIOSPHERIC STUDIES (See aiso Meteorology)

ich traps and propagates radio
nvesalloulossdlsmvuod ................ BTW1l Feb S

Cosmic rays in upper atmosphere to be recorded
by 800-ib block of film caried in Project Sky-

hook hllm
resulting from
phs— sheath formation during vehicle reentry
using sufficiently high frequency
Galactic noise measured by four-stage sounding

rockets stated for daily firing ................ BF43 Apr 29

than previously suspec!
Signal transmission through natural ionized
7 layers and ion shields formed by nuclear
hich ic reentry vehick rocket
motor exhausts and nuclear explosions ....... TF81 My 20
Study of atmospheric noise needed to develop
long-range vIf navigation systems
Two Operation Skyhook balloons wil! study cos-
mic rays at 18 to 22 mi altitudes ............ EN1 Jan 1
AUDIO  (See also Stereophonics)
AF studies affect of high intensity sound on
human physiological reactions
Dental amasthetic device using stereo sound
placed in production ...........c..e00.00000. EN1] May 27
Four-track shruo tape recorder and miniature 7-

di shown at
Japanese In(hstrial Trade Fair ...oevveeeeees EN11 Apr
German's market binaural tape for stereo
CHEEl cooosouoacacacoco TRTTIL. R0 BF49 May 13

Hearing aid sales rise 11 percent
Japanese to market stereo four-channel tape
mcmier inU. S

and audio mrkd
Miniature capacitor microphone with 15-K¢ band-

width for measurement use, and tv and moving

plclu.e HAIES waoooaos0oaaangocaas00000c0 RDSO May &

measuring noise ..
Silicon photocells used pro-

jector optical sound track pickup ............ PCo8 Jan 8
Sound-canceling microphone makes ordinary

voice communication possible in 150-db

areas
T audio volume
recorders

tape

Transistorized high-power sound generating sys-
tem used to replace technical siren
alarms ...

underway in
Autocorrelator compares echoes from over-the-

horizon radar missile waming system using

MOgNELIC-ONUM MECRIVErS «.oooe v eeecennioones BF22 Feb 8
AUTOMOBILE ELECTRONICS
tests tion of materials

Auto company energy
by mensu'lng impact of stee| ball of surface ... PC30 Jumn I7
olumbia ty studies use of
controls in auto mm: safety .
Ek devices find market
in automotive applications ........cece00eees BTWIl Jan 29
Electronic highway control using wire loops,
cable and detector

demonstrated ......cccceeeteiieioerionnnonne BF40 Jmn I7
Generator-regulator for autos uses only semi-

conductors and resistors ..........cee00000e TF52 Febl9
Interest in printed motors mounts as electric

auto talk is revived ...
Muiti-junction drift-field tran:

design of portable and auto radios
NBS’ Bouldes Labs. mobile field unit to measure

interference from generators, power lines,

spark plugs and other electrical gear ......... BF52 Jun 4
Silicon sotar cells power automobile . ........... PC5S2 Jun 4
Solar-powered call system gives drivers cholce of

highway Service .......coceeeeeee PCS3 Jum 3
Soviet remote-controlled farm tractors scheduled
to start farge-scale tests next yoar ........... EN1l Feb 26
Telemetry technique for studying car
developed .......... BF&2 Mar 18
Transistorized automobile igni
surface-gap spark plugs RDS2 Mar 25
AVIATION

{See aiso Air Traffic Control and Navigation Systems)
Airbome early waming blimps to casry largest

radar and electronic equipment complex ....... ENL1 Jan IS
Aircraft identification system used specialized

rescue
Automatic snlveyu\q systm ghtbeam pro-
jector and profile measuring device to messure

airport runway roughness . ......cvvncneacenes TF54 Jm 17
Automatic mmershumanbealr -lifted to
areas by helicopter ..... BFO My 6
Cammmnmmmm
helicopter permits sonar dunking
OPOAUONS . . oscocosioncoosionsiossessssobes PC35 May 27
76

Electronics R&D in aviation in Australla........ SR7S Feb 12
FAA has raft of big and little plans for 1960..... 6F40 Feb 12
FAA orders test monitoring control equipment to

check out VORTAC air navigation system ..... ENLl Feb 26

FAA reports five additional megacycles for use
of air traffic control systems have been

EYI 2 BB o 00000 0505000000 40000 030000000 ENll Apr 29
FAA rules out British Decca Mark X hyperbotic

system for navigation........cceeeereninanes BTW1l Jan 22
Federat spending on aircraft for coming fiscal

year to increase over lastyear ............... BF32 Jan 29

Flow rate of jet fuel containing radicactive tracer
by si ly gated

Feb19
Jan 8
How to determine whether to use visuai, infrared
or radar aircraft detection in fog or rain ....... TFo4 Jan 29
to of aviation
LTS3 a008660000 o0 A0a00a000000 PETTH EN11 Feb12
Mobile anterna radiating facility for aircraft
flight-line testing (RADFAC) ............... PC96 Jan 15
Navy begins test on UDOF T (Universal Digital
Operation Flight Trainer) used to simulate
complicated jet flight conditions ............ BFM Apr 15
Plane and vehicle movements monitored by
IVSYSIBM ool euieieiieiiiiieeeeinas BF4 Mer 25
Plug-in type itors for el
stall control system ..............00ienne. CM9% Jan )
Portable current-path verifier for aircraft appli-
cations identifies individual wires ........... PC51 Jan 5
Probes make patters of airflow around missile
nose cone inside hypersonic wind tunnel
olor Feb26
Apr 29
i ity
missiles and fast new aircraft ............... BF37 Jan 8
Selective calling sysmn for aircraft data links
removes of 0
a communication channel ................... TF108 Apr 29

Sixteen colleges in six midwestern states desig-
nated as communications network for Midwest
Program on Airbome Television instruction .... BF59 May 20
System for tying flight simulator into remote
Jd -

o radar..... TF8 May 13
Technical aid in civil aviation given to
United Arab Republic by FAA ............... EN11 Jan 8
ized radio beacon desi to function
as aircraft crash position indicator .......... TF54 Ja 2

Use of commercial uhf tv sets for reception of tv
sigmals from aircraft for educational purposes
discussed at winter meeting of AIEE ......... BF28 Febl9
Voice-visual aircraft communications sysiem
{DISCOM) book message transmitted by digital
methods scheduled for delivery .............. BTWIl Mw 5
Axis-crossing intervals, digital sampler for
measurement of for design of weak signal
(2 T IBEE0800 005000000 SIBBBE0 o 00000000 TS Jn §

Backward-wave oscitiator tubes, what’snewin .... SRS5 Apr 29
Bandpass measurement, two-tube circuit provides
accurale, stable intensity mlm for oscilioscope

over 8 to 22 Mc range for ............ 08 Jun 4
Bankers--their relationship to the Japanese elec-

tronics InduStrY . ..............i..iiieeeeeeae SR53 May 27
Batch process sequencing and dispensing con-

trols show good progress in Britain ............. BF52 May 13

BATTERIES (See also Power Sources and Supplies)

Basic design considerations of silicon solar

cells for use as power supplies on satellites .. TF167 Mar 11
Lighter, smaller silvercadmium portable tv bett-

ery capable of more than 2, 000 operating

hours availabie .. CM8T Apr 15

ratings of betteri ... TF60 Feb19

Solal battery used to po\ver.lapamst Ilwm\um

has operated successfully for six months...... BF57 Mayld

BEACONS
Beacon, elliptically polarized X-band hom
antenna with 3-db and 6-db beamwidths of 140

degreesused in ..........ociiiiiiniiinnane. TF0 Mer 4
Beacon, transistorized radio, designed to func.

tion as aircraft crash position indicator ....... TF54 Jan 22
Beacon, uhf in Tiros 1

radar data quality, provides horizon-to-

horiZon COVErage ........cee.veee.connconss RD9% May 13
Beacons, rescue, airliner liferafts being equip-

ed with rescue Hb8acons .......c.co0eue.eiien PC52 May 20

Beam-pattem design for modern microwave antennas  SR67 Jun 24
Bearings, ceramic gas, in new gyro reduces drift

for space guidance applications .......ceee.eee CM16 Jun 17
Bilingual multiplex system, british, for European
or i trans-

missions ..
BIOPHYSICS (See aiso Medical
Biocurrents in human cells being studied by Sov-
iet Scientist with microelectrode ............. EN11 Mar 4
Bi

TF81 hm 3

h:lng
by Syracuse University ........ccoo0eenennne B8FS3 Feb 12
Computer applications of future will be in
retrieving i and studying b i
£33 5000000000450 456000050050000000000

Computer calculates turbidimetric assa;
astomatic microbiological testing
lons affect health and behavior in space, sub-

marines and department stores .........00000s BF45 Feb2b
Mark | perceptron demonstrates ability to leam
the alphabet ...........ccceevieeeicennnnee BF43 Jn N
P meter, by
RUSSIANS .ooooiv.ivnnnncioitnetneiosesccnes RD75 Jun I7

BMEWS detection and comsmunication system,

prime Contractor get confract awards ... Feb 26
BMEWS radar to be augmented by Project

heat-seeking missile defense satellite .. .. Apr 1
BMEWS i by

submarines cable from Greentand to north of

North Circle . .oooeeeneienccnccrnnrnnconcones BF42 Feb 8
BMEWS 10 get three maneuverable dish radass to

scan and track bellistic missiles ............... BF4T Mar 18
Boat loaders, automatic alloy, boost transistor

.................................. PTIZ Jm M

Boats, transistorized gear for stars at National

Motor Boat Show .. ......cvvvviininnnnnarnnnns BF30 Jan 2
Bolometer using tiny platinum wire developed by
Japanese to measure microwave power ... ... ..., CM88 Apr 1
Bonding components to circuit bwds wnm two
newly d fast-hardening adhesives ...... CM1l6 Jun 4
Bridge, balanced, and s-lcomhc!u diode cir-
cuits for one-tube oscillator-mixers in tv and f-m
HNGTS i iqdeqiniisnsinnsbnserbadsinssvonsohs TF76 Jan 15
Bridge circuit pulse of
to pinpoint faults during pmmcﬁan nes L. TF70 Jun W0
BROADCASTING {See also Communications)
A-aVa-m method of stereo broadcasting announ-
00 Xy sed e aians anRES RSO ROSHINH OO AL EN11 Feb 8
Britain and U. S. government agencies coordinate
their time and frequency signal broadcasts .... RDS1 Jum W
Bvlush multiplex system for bilingual broadcasts
..... TF87 Jun 3
FCC status of e at end
011959/, oo sovonsonsorsons desnoRsasTasHo EN11 Jan 18
FCC o evaluate industry groups stereophanic f-m
broadcast tests ........iiieareianriiiiinnn BF48 Jun 3

FCC yearend report shows more than 1% million

transmitters now on air in more than 50 services BF33 Jan 22
Future of stereophonic radio broadcasting to be

determined by Washington this week. ......... BF37 Jan 1
Ghana orders $1. 68 million worth of shortwave

broadcast equipment from British firm. ....... EN1l Jan 1
NAB to discuss and

station automation equipment ... ............. BF48 Apr 1
National Stereophonic Radio Committee suspends

activitieos o i eiistessssnsivinsasnsines BF63 Marll
New developments in broadcasting conter around

increased station automation . .
Red China gives 50-kw shortwave

station to Cambodian

Remote transmitter generates control pulses dur-
ing vertical blanking interval to control TV

PECEIVET & i kawan nananA ARAANALLRANAVA 8 44 4S TFI9 May 13
Six-month of d!
er used torate viewing habits in New York City
completed .....ccierervieccsiresoncaneas BFM Apr 8
Status of broadcasting industry in Japan ........ SRS3 May 27
Stereo stimulates [-m broadcasters; FCC says
standards may be established by fall 1960 . BF30 Apr 22
Technique for checking c:llbn!lon of f-m and t—v
TF67 Apr 15
Voice of A-nnu gds new $25-million site in
North Carolind ..........cvvviivinnnnnnnnns BF34 Feb19
Buffers, non-unity gain, functions for ,........... TF82 May 13

BUSINESS
(See also Exports, Foreign Electronics, Govlmum,
and Market

Anmcmm.hmnmﬂmsqrnbsmwv-
nlqusoldesnmmdmhcmdm . BF32 Apr 8

data reads records

in standard business terminology ............ ENI11 May 13
Changing electronics market develops new

pattems of doing business .................. SR49 Jan 1
Components manufacturers say total sales were up

23 percent for the year .. BF35 Jun 4

and closed-circui

bringing office automation to Mideast banks and

OIS iieiisssavessisrarnsonassatanaasss ENIY Jul 1
Data processor built around two RCA 501 comput-

ers installed inbank ..........ooiiiiiiiians EN11 Feb 8
Detroit area fast becoming important to electron-

ics industry, particularly InR&D ........... BFAZ Mar 18
El i i formed in

Isreal includes also government and local

scientific institutions . BFS3 May 6
Electronics industry will probably get 1 wcml

of defense budget in ten yeers BFS3 Apr 1
Electronics to be third jargest U.

1965

pac
Guide for measuring new product success record , MR30 Feb 26
lons affect health and behavior in space, sub-

marines and department stores . . BF45 Feb26
Manufacturers give increased attenti op

ng small computers for small businesses ..... BF3 Apx 8
NASA gives $30-miltion contract for worldwide

tracking and communications net for Project

MOTCUNY oS5 o me s b s Mo e bR INSENORT o Hoa 4o BTWll Feb §
New business data processing system offers
sophistication at moderate price ............. BYWIl Apr 15

New data processing system for small business

announced
New IBM solid state business data processor
I

ordered by Southern Railway .......ccovuuuenn ENIl Feb 12
New Mexico’s electronics industry now in multi-

million doliar bracket through missile develop-

ment, RED oi.nvopnnennssvariaisansorsonas BFAL Apr 15
New trends in finding funds to promote growth of

electronic COMPANILS .. ....cccvurianianriaan BFX Febly
Position of U.S. Government and industry on

JApanese IMPOMtS . . ... .iiiiiiiiieiiaenaaane SRS3 May 27
Sell-help plnn involving team bidding and estab-

of trade speed

growth on ng Island . ..ooiviinraniannnnann BF38 May 6
Tunnel diode factory production by

U, S. and Japanese fimms .........c.ccovnnnnn Feb 12
Wall street confuses Litions in merger rumor. ... Apr 15
Wall Street datacenter to be opened in March Jan 1

Washington, D.C. is where firms go to seek an
msldﬂnckth&D ...................... BFM Ax 2

........... BF3 Mar 11
Will debate over millhfy pollcy mean orders or
CUDACKS? ..ooeriiiiiniiniaaaaaaaaarains BF26 Mar 4
Butterworth low-pass filter transfer functions . ..... TFR2 May 13
F o
-
CABLES
Characteristics and relative cost of coaxial cable
and waveguide terminations ..........eeuien. TF50 Jav 8
Fiber optics cable used in closed-circuit tv
QOntRl MONIOF « .. vvvveernnnnarssrsansanacns RDS2 Jan 1



Frame of radiation beams p
continuous method of lestmg cable Insulauon . PT13S
tons detecl pinholes In wire and cable
RENT VOO Mool 8 o v 3701 < 415 stk o oo tersie'ss o o PTTT
Molding cable Junctions, connectors and termi-
nations with cast-in-place solid elastomers ... PT90
Precision winding machine for submarine cable
and capacitor manufacturing ................. PT86
Properties of representative liquid polymers for
cold-molding cable systems ................. TF67
R-f cables and connectors for military apptica-
tions (See p42, Dec 25, 1959 issue for 1st
part of this article) . TF90
Submarine cable provides reayward communicas
tions for BMEWS from Greenland to north of
Arctic Circle BF42
Work has starte on submarine
between Britain and Sweden EN11
Cadmium sulfide photorectifier based on combina-
tion of photo-conductor and electret reported at
1960 Solid-State Circuits Conference ........... TF39
Calibration circuit for self-powered transistor
oscilloscope TF80
Camera tubes, what's new in. SR55
Cans of odd shapes made of easily-!
filling simple die with Neoprene plug ........... PT91
Capacitance, measurement engineers cite need for
better measurement standards of ... BFS3
CAPACITORS
British approaches to producing capacitors for
micromniaturization . ..., TF71

Capacitors with plastic wire electrodes and
sputtered metal conductors give high tempera-
ture advantages. 3

Characteristics of precision r-f fixed

EapaGilorSERREERY . . . . & Ll o TF9
Charactenistics of semi- preusmn paper and plastnc

film capacitors TF78
Dielectric absorption in capacitors . RD78
Experimental current-measuring technique for

determining dielectric absorption in

EFEELITT | Boog JHEEE00 -00008: 080 oo ot o RD90O

Fervoelectric capacitor tuning devlces for
frequency synthesizer gives stable, high-
accuracy receiver and transmitters .., -

Miniature capacitor microphone with 15Kc band-
width for measurement use, and tv and moving

picture studios RDB0
More use of tantatum and columbium for capacnlnvs
seen at Electrochemical Society meeting ...... ENI11
Nominal-characteristics of electrolytic and
general-purpose ceramic capacitors ........... TF173
Plug-in type single-ended tantalum foil capacitors
give more capacitance in less space.......... CM98
Precision winding machine for submarine cable
and capacitor manufacturing ................. PT86
Recent advances tn preparlng thin film ceramic
dielectrics for microminiature capacitors ...... CM36
Sell-compensating fixture tests 24 capacitors at a
time 1n an environmental test chamber ........ PT72
sctor and for
IGEOCIVCUNS I | . 0. . . ). 4 TF69
Tantalum capacitor manufacturers look for 20 pev
cent sales increase over 1959 level .......... MR24
What's new In built-in capacitor-type picture tubes  SRSS
Cathode bowlng under severe shock reduced by new
cathode basemetal ............... ...l CMT9
Cathode ray tubes, monoscope-camera system con-
verts computer data into visual form on microfiim.  BFI11
Cathode ray tubes, Soviet automatic control system
checks mass produced parts using crt scammg
techmque .. EN11
Cathode-ray tubes, what’s new in . SR55
Cathode temperature of commercial !.ube measuved by
using magnetic field parallel to retarding potential RDB80
Cauer parameters used at specific stopband attenua-
tions makes Zobel filter design procedures
stralghforwardiusssl, . . . . oageromeneolle i o oo TF9%
Cavity-diode amplifier for modern microwave appli-
Gations . (VSN | e - - e SR67
Cells, human, biocurrents is being studied by Soviet
sclentist with microelectrode...............o.es
CERAMICS
Ceramic-based microminiature adder for ballistic
IS STEICOMDITETINratsmgs oo/ oo il s albthiate ofose PC9%

Ceramic capacitors, electrolytic and general-
purpose, nominal characteristics of .
Ceramic filters improve selectivity of mu
communications-type receiver ................
Ceramic gas bearings in new gyro reduces drift
for space gurdance applications ... 3
End-fire arrays of high-dielectric ceramic rods glve
low stihouette and high vertical resolution in
O] (G [ 00 0 ogy S RN SN e——
Four basic research programs underway to develop
ductile ceramic and ionic crystais ............ CM100
NBS discovers a series of ceramic materials that
exhibit simultanously both ferroelectric and
ferrimagnetic properties.............ovuueenn
Practicality of using small ceramic ,eceiving
tubes in integrated mic: dul
circuits (TIMMS) . we
Recent advances in preparing thin film ceramic
dielectrics for microminlature capacitors .
Report on high-temperature ceramics
Cesium cell converter working at high tempefatures

produces signiftcant amounts of a-c electricity. . CM78
Cesium diodes with efficlencles of 15 to 20 percent

are expected to be available in two years ....... TF159
Cesium-stream 1on engine being contracted for by

NASA TR, 010 3 om s e wrvamomss o oo Saors sT0m 0 00 ENIL
Changemaking machine operates by magnetic

sensing . EN11
Character generator, solid-state, for VIDIAC

(Visual Information Display and Control) system . TFSS
Charts normalized for frequency provide a rapid

solution to twin-T network parameters .. ERS67

Check handling data processor butit around two RCA
501 computers installed mbank................ EN11
Chokes, low-Q iron, simple and effective means of

measunng inductance of ...... .. i.iiiiiiola. TF112
Chopper for precision phasemeter used for c-w and
PISCORUNTY . . vowon s s, snvonvs T BN % ot TF54
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Chromi circuits for ¢ color tv system
featuring sequential transmission and using one-

hine memory n receivers ...................... TF57 May 6
Circlotron is crossed-field amplifier using magnetron
as negative-resistance element . . TF71 Jan 15
Circuits breakers, solid-state stauc power, using
slncon-controlled rectifiers have contact valmg
from milliwatts to milowatts . * .. TF114 May 27
Clrculators for modern microwave. apphcallons SR67 Jun 24
Citizens radio, crackdown on Class D looms if
users don‘t toe the line ....................... BF28 Jan 8
Citizens radio, self-policing by lndus!nes of class
D Citizens’ Radio being studied................ BF29 Febs
Clamp, toggle, makes portable hand punch press... PT73 Mar 4
Classifier, tape target, trains land-oased sonar
student operators. ., . TF65 Mar 25
Clock, atomic, and quar
major interest at 14th annua! Frequency Control
SYRPOSTUNG tisiieniuen. SRS o SRS BF38 Jun 4
Coaxlal magnetron oscillators, what’s new in...... SR55 Apr 29
Codan (carrier-operated antinoise circuit) of
advanced types feature simple design, low power
drain, high dependability TF113 May 27
Code circuit, transistorized, for high-powet somd
generating system used to replace mechanical
soundialarmsIse M. il o S e TF70 Apr 15
Coder, eight-function, for remote pulse—coded fault
alarm used in mumhop microwave systems ..., TF82 Jan 1
Coding circuit for recording output of tv system
tracking eye focus points and movements........ TFST Apr 22
Cotl induction heating, opens capsuies in predeter-
mined area of dog’s gastro-intestinal tract ....... PC29 Jan 1
Cotl, low-Q, simple and effective means of
measuwring inductance of...... TF112 Aor 29
Cold-cathode gas-filled tubes, what's SRS5 Apr 29
Collector unit sorts jons In double -focusing mss
spectrometer, RD74 Jan 29
Color picture tubes, what's new in . . SR55 Apr 29
COMMUNICATIONS  (See also Broadcasting)
Advent active communications satellite should
have space relay station in operation by 1962,
be totally operational by 1964 ............... EN11 Jun 24
AF 15 investigating X-rays as possible means of
space communications. BF45 Feb 12
Applications of modern microwave equipment in
radar, communications, computer, remote con-
troland cooking ...l SR67 Jun 24
Almospheric duct which traps and propagates radio
waves at low loss discovered................ BTW1l Feb 5
Automated submarine uses electronic data
processing and display to glve ship, engineering,
communications, weapons, and environmental
cotitfoll w8, L el BF28 Jan 29
BMEWS detection and communication system
prime contractors get contact awards. . . ’ EN11 Feb26
Broadbarnd data link deslgned to handle informa-
tion from airborne radar mapper announced. .. .. EN11 Apr 1
Broadband log-periodic antennas for monitoring
and signal interception, direction finding,
satellite tracking, radio astronomy and h-f
ComMUNICAONS USES . ...oounrnnnnnionn.. TF58 Jun 17
-nucleus of electronics
industry SR53 May 27
Communications wllh Polans submarines not big
problem many people think................... BF32 Apr IS
Data communications systems Ilnklng distant
s use tape equipment .. .. ... BF44 Jun 17

Dellvery of new single-sideband communications
systems for mlilary and commercial market
reported . ...

Designing for space and welght saving with
rotary solenolds..........oeunuernneneannan.

Double-sideband suppressed carrier modulation
technique saves power, permits exaited-carrier
detection g B8, . .. L g e ans .

Electronics R&D in communications in England
France, Italy and Sweden

Elmanating communication blackout ng
plasma sheath formation during vehicle reentry
using sufficlentiy high frequency .............

End-fire arrays of high-dielectric ceramic rods
glve low silhouette and high vertical resolution
Ingifiregfoniiiil. . . . . ket geyore Wl

Experimental progress towards transoceanic
commustication by means of passive earth
satellites reported. .. .........iiiinian.., BTWIl Apr 8

FAA reports five additional megacycles for use of

Air Traffic control systems have been alloted.. EN11 Apr 29
FAA 1o use total of 32 direct air-ground communi-

cation channels m 1960..................... BF40 Feb 12
FCC plans to spend S2 miltion to find out

whether or not uhf can be rejuvenated .. BF32 Jun 3
Georgia Institute of Technology creates division

to study radar and communications ........... BFS3 Feb 12
High power pulsed S-band klystron for long-range

radar or ropescatter communications. ......... CM82 Feb 26
Hinng in communications equipment industry

UD RIS ADE T N IS il oxe fre PR B . o MR26  Mar 11
Instruments, controls, electron microscopes,

advanced communications are features of British

Exhibition in New York ..................... BF46 Jun 24
Intemational Ordinary Administrative Radio

Conference reailocates frequency spectrum and

reports new regulattons .................00.u. BF33 Feb 19

it effects on -type
systems .. TF69 Apr 22
ic scatter ¢ -
tions systeni used by U.S. forces in Japan.... EN11 Jan 29

Mid-continent link in Army’s worldwide communi-

cations network now operational. . . .. BF35 Mar 4
Military Affiliate Radio System (MARS) considers

facsimile and slow-scan tv as supplement to

regular anateur activitles ................... BF48 Feb 12
Million-watt transmitter to be completed by year’s
end for NAVYLa .. aommmm v o o/s Mot o orelslits sataier o o BF4l Jan 29
NASA gives $30-miillon contract for worldwide
tracking and communications net for Project
Mercury . BTW1l Feb S
Nassau terminus of 186-mile oves-the-horizon
ilnk to B c d e . . PC39 Feb 5
NATD's 4, 000-mile tropospheric scalter system
Project Ace High ln cmnecl all major radar
tposts and ters in
BF38 Apr 29

Navy experimental moon-relay communications
system demonstrated. .............cooiiiiin..
NBS’ Boulder Labs. mobile field unit to measure
interference from generators, power lines, spark
plugs and other electrical gear -
New AF -operated facility uses computers and
complex communicati system w
space surveillance, catalog everything in orbit BF34
New developments in communications........... TF159
New look in data processing to emphasize informa-
tion transmission by common carrier between

EN11

BF52

computers BF38
New radar and communications system guard

Korea against surprise mvasion.............. BF40
Optical-electronic active system for communica-

tions, navigatron, and tracking and acquisition

applicationsy:. W, . W 1. pup. .4 . . P Erreee TF71
Pioneer V wilt be transmitting information over

distance of 50 million miles in August, 1960... BF49

Propagation of electromagnetic waves through
subsurface of earth being studied for AF. . ..... BTwll
Public facsimile research spreads, faster trans-
mission and privacy are goals. . 5
Rearward communications for BMEWS prov
submarine cable from Greenland to north of
ArcticiClicTe Mty o M 0. S o NN NS BF42
Remote Communications Complex {RCC) for SAC’s
Automatic Combat Control System (SACCS)......
Sa\elllte astronomical observalmy with 50-inch
and data
plarined by NSF and NASA.
Selective cailing system for aircraft data links
removes necessity of continuously monitoring
a communication channel
Selective paging system uses code
for voice intercommunications with up to 45

Signal transmission theough natural ionized layers
and 1on shields formed by nuclcar vehicles,
hypersonic reentry vehicles, rocket motor ex-
hausts and nuclear explosions ...............

Sixteen colleges in six midwestem states desig-
nated as communications network for Midwest
Progeam on Airborne Television Instruction. . ..

Sound-canceling microphone makes ordinary voice
communication possible in 150-db areas....... PC4l

Space communications plans outlined at Armed
Forces Communications and Electronics

Association’s 14th Convention. . . . BFa
Subsurface propagation of electromagnetic waves

betng stuabed]. . S Kol . PC30
Super-power uhf ceramic-metal tube developed for

possible long-range radar missile detection and

interconfigeriaIRViSy (2 8. . S e BB L. L. TF10
Transistorized high-power sound generating alarm

system can ajso carry voice commonications... TF70
Transistorized muitiplex singie-sideband suppress-

ed carrler system capable of handling 600 voice

channe!s/annatinted i ik . B . EN11
Tunnel diode circuit designs open new marke!s for

compuler, communications and receiver ampli-

frer applications ............oooiiiiinl .. BF36
Use of sun as huge reflector to relay radio

signals between distant points described. ..... RDI115
Voice of America gets new $25-mitlion site in

North Carolfiake . ... . . - Sawamwnogmosuwamnssie BF34

Voice-visual arrcraft communications system
(DISCOM) using canned book message trans-
mitted by digital methods scheduled for delivery BTWI1
Comparator, amplitude, for noise suppression
factor display unmit ............ooiiiiiiiinn.n
Comparator used in automatic fault-finding system
for testing battery control center of Hawk
Weapons System
Compatible color tv system {(Frenc
1 tr 1 of chr
one-line memory in receiver. ............co0eu...
COMPONENTS (See aiso specific components)
Approaches to design and fabrication of micro-
miniaturized digital computer for space applica-
TONS 00 iliiios oo mare ot hio o Mo lbA SR
Avoidance of physical connection between com-
ponents stressed at Electronic Components
Conference
British approaches to microminiaturization. B .
Central organization may be set up to administer
program for controt over design and procurement
of mifitary components............ooevvunnen
Component development in electronics industry
offlapandiiEmoNies . .o B LI
Components highlighted at 1960 IRE Internahonal
Show and Convention R
Components manufacturers say total sa
23 percent for the year ....
Components market for 1960 . .
Components overlooked in R&D aspects of
reNaBTMYL. (il coieiars o e rersies S m ramarsrorongs
Contour extruded aluminum tubing is being con-
sidered for wavegulde components with
integral flange ..
Desigiing for space a
rotaryssolendis, . . . oo mprarsengn gase o s oo
Dietectric diodes and triodes to control large
amounts of current using thin insulating crystals
of cadmium sulphide being developed ......... B
Dollar value of plastics parts produced by elec-
tronics companies in 1959 is $250 million,

TF55

TF60

double 1958‘s $125 mitlion .. ................ MR24
Drop-feeding and unloading of workpieces on

centerless grinder steps up production of

synchro shafts . PT74
Electronics R&D m r.omponenls in England Ihly,

Sweden, Switzerland and Japan Si
Erasers clean component leads. . PT89
Fit of mating glass parts can be accurately

mined by methods known as the water drop and

fringe pattem .............cooiiiiiiiiinnn, PT106
Government may set minimum wage next year for

workers making functional components .. ...... BTWI11
High-thrust propulsion systems to shift critical

in sateliite devel to

and instruments . . BFé&
Japanese Electrontcs Parts Show indicates trend

of manufacturers stepping up efforts to make

components ......... o e e S . BTwll
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Labor Department to rule on minimum wages for

tube and semiconductor production workers .... BF31 Jm 8
Microminiature modules (MICRAM) with component

densities of 2 million units per cu ft being

Microwaves conwlu\ls study of 1958 woducuun

issued by C and

Defense Services Aumlshtkm ............. MRM Apr O
Minuteman’s guidance and control Systems need

reliable components for underground storage

13SUNG YOS ... oviveeioneiooneconanonons BFY Jm I7
Missiles and space continue to account for much

govemment money spent in guidance and com-

ponentry research Med ....coveeesccsnncenes EN1l Jum 3
Mobile order

to test missile components ........ceeueeenns PCM Jm 17
Moderr MiCrowave COmPONents ........ee.ev.o.o SR67 Jun 24
Plastic skin pack for

wire and circuit board assemblies and etectro-

meChanical Parts ... ..o veeeeeeseeinecnns PTR2 Jan 9

of ic system and
matesials to irradiation from nuciear-powered
BIRCIAM .. oveveeieavicreccecarneranens TRA Ar 22
R-f cables and connectors for military nppliauons
(See p42, Dec 25, 1959 issue for 1st part of

this article) ....o.eeeiiieennieiciinnnanns TF90 Jan )
Respective merits of tubes and transistors dis-
cussed al winter meeting of AIEE ............ BF28 Feb X9

Selecting R-C values for fiiters characterized by
no output at Infmityhmyuzerom:y TF82 May 13

Services need g

anienna and instrument uus ................ BF39 Jm 2
Simple steps for speeding inspection of small lots

DICORPONENtS .. . ileiseieeioese s csesieesies PTI2 Feb 9
Slip ring ies become major

components market, sales rise 25 percent

S S50 000gp 0000 4 4 A0000050000003009 MR30 ey 1D

SoM-Suu Circuits Conference indicates compo-

nents may be eliminated by microelectronics ... BF36 Feb 12

Specifications for components in millimeter bu\d CN68 Feb 19
Stackabie small parts bins being made of

molded pHastic ........cioveveirriianenenes PT® Jm M0
Thermoelectric cooling modules for electronic com-

ponents IN R&D S80S, .. .ocoveviacncncanes RD6S Feb S
Theee: x-rays d

failures more readily.....coeeeveeeiconnnene PTIA Jn 22

Transistorized subaudio swept signat genaerator for
testing servos and refated equipment and

¢ S0 TR R TF61 A 2
Two last
for bonding coﬂwlmts to circuit boards ...... CMl1l6 Jun 24
What designers should know about performance oi
missile in dynamic envi . TFI02 Apr 29
Wheel-shaped component carvier in oven makes
150 C tests of silicon diodes ...c...c.ceeeees PT130 Feb 12
Compressar, transistor audio volume, for interview
12PELECOMBIS . vvvureineanransssescncnnns TF62 Jan 8
COMPUTERS

R
(See aiso Data Processing, Digital Techniques, Legic
Circuits, Memories and Registers)

of modern mi in
radar, communications, computer, remote con-
trol and coOKING . ..v...ecveeiiseniioiananne SRET Jw M

Approsches to design and fabrication of micro-

miniaturized digital computer for space

BPPIICAUIONS .. e evmviinriencscasssencronaes TF5 A 29
Automated transistor ass«ubly systems turns out

npn alloy pnction transistors for computers at

rate of 1,8000 per hour .....ooeve.cnnieannans BTWI1l Feb 19
Ballistic missile computer to be delivered for Sky
Boil guidance SyStem .........c.oevveiennnne EN11 Msy &

Biasing lechniques permit sma

germanium diodes to switch microwaves in

waveguides or transmission lines............. TFeS Jm 5
Binary transceiver permits computers to talk o

each other at 2, 400 bits per sec over phone

({13 ai0a080000400000 000840000000 000 EN11 hm 3
British and U.S. computermakers step up sales,

promotional and service activities in Europe. . BF34 Jam 8
Ceramic-based microminiature adder for bllllsuc

CM% Jan 1
petroleum, railroad and broadcast industries
discussed at winter meeting of AIEE.......... BF28 Feb 9
applications 1n SAC’s Automatic Combat
Control System (SACCS)......c.ee.eeeennnes BF36 Mar 25
Computer czalculates turbidimetric assays In
automatic microbiological testing. .....e.eeee. RD67 Jan 8

Computer still y

Computer syslenhv nuclear radiation alarm. ..... TF43 Jn 2
Computer technique of patent searching being
lst:d by U.S. Pmm Ofﬂce ................ RD124 Feb 12
levision are being-

Wolﬂceautn-umlomdas(hmkswoll
oo . EN1 M 1

called Transwitch
compulers tumed off by seml) negative pulse... TF71 Jan IS
Data communications systems linking distant

use ic tape equipment ....... BFM Jm 17
Data processor buiit around two RCA 501 com-
puters installed N baNK . ....cooeeeeennnncnees EN]) Feb S

Digital and analog computermakers seek
marketing thwm pricing and desum ﬂulbillly BTWI1 Mar I8
ontrol fi

Dutch market their first electronic computer which
uses transistors and ferrite cores............. BYWI11 Feb 12

East show R-12
COMPURBL . oo sreuossssisroossssssroossssissse BF37 Mar B
Eastern Joint Computer Conference indicates
computers are heading for 1, 000-Mc omuon
and microminiaturized circuits . . TF5 Jm 2
Electron tube tester automatically pm-ns
data in dlgnll lnrll 31 computer analysis...... PTI4 Feb S
at

Ei
-mn'mndAIEE ssesseacenssisisinenes 1BF2S Felil)®

Electronics RAD in computers in France, Italy,

Sweden, Israel and JAPEN .. .....eunennnisann SRS Feb 12
gom solid-stata

operate over 15 to 55 C temperature range,

require only 3 percent supphies. ..........cuuue TFIsA Mar 11
FAA installs computers in air traftic control

centers ..... BF40 Feb 12
Four solid-state computers

traffic control data nvocosslnu centrat......... 8F28 Apxr 8
GE uses of

tunnel diodes at Unlnrsity of Afizoma ........ BF60 Mar 11

and of milli-

microsec transients being studied at University

of Kansas under Navy grant for Project Jayhawk BF60 Mar 11
Grant given F Institute of

to set up high speed computer facility......... BF53 Feb 12
Half-amp silicon diodes with 0.3 usec recovery

time in volume production for computers....... CMI05 Jen IS
Half-inch cube moduies hoiding 12 to 18 compo-

nents used in reconnaisance drone plﬂtt

system, commercial and wilitary computers .. . CMI3 A 9
High-speed rep analog

permit continuous plot displays .............. EN]1 Feb 19
High-speed transistor switch for computer logic

circuit performs at micro-energy levels........ Cu98 iy I3
Japanese develop new computer logic — high speed

paralie| adder-accumuiator and shifter......... BF3 A IS
Large-scale digital computer permits Navy high

oewee of realism in simulating mock submaring

................................... BFY xa N

Lono-nlm radsr, computer with high reliability

key units in ground-controlled satellite

QUBNCE SYSIOM. .. .oeveveerennsscnocnnanes BF3 My 2?

Magnetic element of ferrite composition for storage,
switching and logic applications in digital com-
puters has advantage of open flux path, excei-
fent squareness characteristics ...

Magnetic noncontact shaft-position disk encoder
offers high rotationa) speeds and reliability for

computer, control and data logging uses....... RD114
Magnetic thin ﬂl- dMs for computer memories.... PCl84
to devokp-
ing small mms for small businesses...... BF39
digital
conwta ults over next five years .......... MR24
M promise miniaturiza-

Micron-thick permalioy plated onto copper l
new film logic and memory devices developed in

Japan.
Modification of interceptor and target computers to
tie flight simulator into remote standard ground-
controlled intercept radar......cco0eeeeennns. TF86
Monoscope-camera system converts computer data
_into visual form on microfilm................. BF11
tube

developmen
NBS studits au'omuc Whuun methods for
for

Mhmsduususedasmadmﬁevsmulr

Apr 29
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Jm 3

Mar 4

A 1

thay 15
Feb 2%

(£  s00080253005000 300408 3955000a0000808 RD72 b I7
New AF- facility uses and

Complex systam 0

space surveilance, catalog everything in orbit.. BF34 Mar 4
New business data processing sysiem offers

. BTW1l Apr 15

New developments in computers —

and 10aming SYStems ... covurieiiiacennnes TF159 Mer 11
New look in data processing to emphasize informe-

tion transmission by common carrier

(350000000000 40006 50 JoaPACoc T BF38 My 27
Noise suppression factor display unit computes

and automatically displays ratio of two time-

varying quantities.........cociiiennnnnnnes TFS5 Feb S

Oscilloscope check operation of memory drum
used in air-traffic control system .
Parallel single-addr MM
synchronous used in UDDFT (Uni-
versal Digital Operation Flight Tramer) ....... BFM
Parametron logic, register, adder,
translator and converter circuitls Ior dlglhl

computers
Permanent magnet memory unit (Twistor) ready for

MASS ProduCtion ..oeee. oo e oeeioorscasanns BTWI)
Precision twening device for lmlst outer-

diameters of memory drums .
Preview of

Show and C.
Reciprocal circuit gives output vmich ls mmsc.
ly proportional to input for use with analog
and control Systems .......cc0u0ene TF9R2
Rlce Institute develops 8, 192-word grid tube
memory, expect expansion to 32, 000 words.... BF59
Russia‘’s Setun computer using magnatic ampli-
fiers operates on ternary rather than binary code BF11
Sampling oscilloscope permits measurement of
computer diode recovery times down to 500

Selecting power transistors to give required
swlwhing speed gain and ulnm-curying

smn-msmm disk encoder design tlinlmhs
positional ambiguities ......ccc0iiiiiiinnes
S best

elements ...
Solid-state computer

news at Westem Joint Computer Conference.... BF3S
Solid-stats computer (STRETCH class) capable of

100 biltion adayis

ANOUNCEA. oo veieenscrsortecnicnssacanses ENL1
Sotid state high-speed printer-plotter prints and

plots from computer-prepared magnetic tape.... EN11
Solid-state Univac |)l has processing speed nine

times faster than Univac Il ...cvvvnennennnnns ENL1
Soviet semi i

rates increase ... EN11
Spical magnetic paths (Twistor) used

Apr 38

Jun 3
Jan 9

ey 20
May 20
Feb 2%

Axr 8

Mer 4

ey 27

ey 6
Jan 22
May 20
Jan 29
Mar 25

Status of computes industry in Japan . .......... SR53 May 27
STRETCH-class computer capable of mwhﬂnn

100 billion adayis .. ENIl wmay 6
Superconductors to find use as components lnv
high-speed switches and memory systems. ..... BF32 Feb S

Test circuit shows how to accurately measure gain

and phase angle characteristics of closed-loop

synchro, resolver and computer amplifiers..... ERSES May 13
Transistorized digital computer for open-loop

control in processing operations. .. Feb 19
ized function
fordcamplifier. ... ... .cooiiiiiiiiiiianinn Mar 25

Tunnel diode circuit designs open new markets
for computer, communications and receiver

amplifier applications. . ......ooveivarravsaes BF36 Feb2
Two study programs investigate the use of SAGE
computer in air traffic control systems.. ..... ... ENII May &

Varactor diodes available in experimental quanti-
ties, used for high-efficiency subharmonic

oscillators in microwave computers _...... .. OMI3E May 7
West Berlin’s Institute for Nuclear Ressarch gets
new transistorized computer ,................ BF31 Jun 10
C of in g three-
element semiconductor materials. ................ TE1®
C ivity of various to be studied at
Unmrsily Oof Cincinmdti,..couvvirrnrerrecaaees BF60 Mar 11
British to for
RICIOMINIAUINIZALION . .. . ccveiarrnrerracaanas TFI1 Jan )
CONFERENCES  (See also Conventions and Meetings)
of ion between compo-
nenls atE C
Conference........cooenvvnsrsnsrsesnansanns BF3S My 27

Contro! systems, solid-state efectronics and

electromagnetics featured at Seattle’s 7th

Regional IRE Conference ............coeveee BFN Jun 10
Eastern Joint Computer Conference indicates

computers are heading for 1, 000-Mc operation

and microminiaturized Circuits ..............0 TF5S Jn 9
Electronics firms urged at EAl Industrial € lec-

tronics Conference to sell systems instead of

hardware to industrial Customers ............. MR22 Jan 22

Electronics probes the universe is theme of 12th

Annuat National A 1€

CONMOranCe. ... sxvstorsonsasssnyxssivpsnnnns BF4S May 20
at Third

Electronics and Aulomation Show in Britain is
on industrial controls, digital building blocks . BFM Jun 17
Emphasis on basic scientific progress and dis-
coveries in Conference on Electronic
Conductivity in Organic Solids
Forthcoming Solid-State Circuits Conference indi-
uth&Dhbsmmmidlodem ..... BFR Jan 1
of Control
Cmfemeioopcnlnuoscwnextmk ..... BFM Jun M
Ordinary Radio Con-
ference realiocates frequency spectrum and
reports new reguiations . ........vieerianians BF3 Feb 19
Microelectronics to get special attention at 1960
Solid-State Cimm Conlmc

ization

tronic Components Conference
Micro-sized vacuum lubes encapsuiated

biock reported at 1960 Western Joint Covm\ev

Conference ........c.cooivassnseareareanen oMW Jm 3
New trend towards circuit synthesis rather than

circuit analysis noted at Conference on Active

Networks and Feedback Systems ............. BFM May 20
Passive, reversible, distributed-coupling trans-

ducer introduced at 3rd Intemational Congress

ONACOUSEICS ouvvnnrnensirsrsneeneanenns CMB Feb S
Quartz crystals and atomic clocks are subjects of

major interest at 14th annual Frequency Control

Russia 1o host First intemational Congress on

Automatic Control inJune .................. BF3 Jun 10
Solid-State Circuits Conference indicates micro-

electronics is moving rapidly out of research

PRASE ....... coniorssReevaETRSIITIIIE LSS BF®% Feb 12
Solid-stata computer drawing only 100 watts blg

news at Western Joint Computer Conference.... BF3 May 27
Talks on high-f standards and calibra—

tions o himllml technical sessions during

1960 C and Ell

MeasWrements ..........cccovavineeseineanes BF® Jm 3
Technique for growing ribbon crystals of semi-
conductor material described at Solid-State
Circuits Conference .. .......c.coivviiiinnns BF3 Feb12
Technique of vapor-growing high resistivity col-
lector films on a low-resistivity substrate
at IRE-AIEE my have far
reaching implications weeer ENIL Jun M
Connectors for military applications (
Dec 25, 1959 issue for 1st part of this wcll) TFYO Jan 1
CONSUKER PRODUCTS (See aiso specific product
American-made all-transistor a-m/f-m

portable radio being testmarketed ........... ENIl Jn 9
British tv and radio manufacturers break all
SAIES FOCOMS . o v vvevverennnnnanvsnasosanse ENI1 Jan 15

Commerce deparimentforecasts $2. Z-Bllllon

consumer market in 1960 ........cciiuniannns BTWIl Jan 2
Consumer electronics market for 1960 ........... SR49 Jan 1
€l oven uses for

assembly line production of pre-frozen meals in

Holland .......vevccannsnsomanabnisnonsess BF&T Jun 10
F-m radio set sales to show gain of 50 percent

OVOr ASt YOBM .. tuvvuirarrannsnnnnnanannsan MR26 Feb 12
Germans cut prices of radio and tv sets through

1mproved production techniques. .. .....cvvuveens BF4Y May 13
India has decided to mass-produce cheap radio

receivers (under $25) ... ..ouieiiieiiiienin BFS2 Jumn 24
Japan Electronics Parts Shown featured new

consumer products. . . Mar 18
Japan reopens trmslsw

offical controls , ....ovviviinns civiiriianns Jun 3
Japanese company signs contract with U. S.

importer for $1. 4 million worth of cunsumer

electronic ProdUC!S . ....veirars sesreasiece BFYO Jun 17
Japanese Industrial Trade Fair feature consumer

items for U.S. market ......ovvvvverianranen ENLL Apr 29

of: four thewr witl

set quota for export of transistor -adio to U.S. . BFE8 May &

Jamndioshotmbyawlhnﬂmmfw
UBSH o crsnsvnorssrspaegnnssoneonsson EMI1 Jan 1
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Japanese tv sel sales Increase rapidly..... cqver TR
Japan's Industry on

production of cofor tv sels ........ S¥d-ssesee  HIBL
Manufacturers expect continued incmsc in tvand

audio market . . e 999
Multi-junction drift-Tield lrumsw smnlmns

design of portable and auto radios .. CcMB2
Radio and TV production rise in Austria

2816

R e 7y oie s r s Wt r P P PRyl oo o - = EN11
Soviets plan to triple tv set production by 1965... BF
Status of consumer products industry in Japan ... SRS3
Transistorized tv receiver with 19-in, screen

andmmwnblabausy announced .......... ENI1Ll

fzed tv set 1o be

llm during 1960, . ..o.ovierrvirannnans vssess  ENIL
U.S. demand for f-m transistor radios boosts

Japanese exports. .. ......eeereanaaan sssesss  ENIL

Jan 29

CONTROL CIRCUITS AND SYSTEMS (See ldlso Servomechanisms)

Applications of modem microwave equ
radar, communicalions, compuler, remote

control and cooking .. .........iian. seeees SRET Jm A
uses data
processing and display to give ship, engineering,
e A O T T R T vee... BF28 Jan 9
Automatic control and supervisory system for gas
compression S1ation .. .......oivaann.. vee.s ENIL Jun 3O
Automatic control holds vollage across weld
conshant ..o vietiaiianaviinniane sbn eeesss PTI02 Jan )
Automatic control unit for operating dleleclﬂc
strength testers .. PTS8 May &
Automatic fault-finding system for testing buuely
contral center of Hawk Weapons System ....... TF60 Jun 17
Computer and automatic control uses in chemical,
railroad and industries
discussed at winter meeting of AIEE.......... BF28 Feb )9
Control systems, solid-state electronics and
electromagnetics featured at Seattle’s 7th
Regional {RE Conference ................... BFR Jm 10
Control using voltage constraint and NOR logic
improves consistancy and reliability of spot
B 600000500000 ABEEOOEEHEE 80000 vevee. TF48 Feb 19
Designing for space and welwt savlng with
rotary SolenDids......c.oceeereroianeneens.. CMb6 Mar 4
Digital computer for Industrlal contml functions
being marketed.........0.000000000000000... ENIL Jan 8
Digital computers will soon oomml synthetic-
rubber production ........... vessss  BFBS hm 0
Digital programmer mmtmuy ldjus!s md
controls fumace temperature during preparation
of high purity materials . . sesiseess. ROIZZ Wamy 27
Electronics R&D in industrm and autom(lc
controls in France, Italy and Japan........... SR75 Feb 12
at Third
Electronics and Automation Show in Britain is
nnmmsmal controls, digital building blocks BF34 Jn I7
i {ine voitage uses
Zemfdlodes. weesess TF64 Feb S
Ground based misslle mll comml syslun uses
itive or infrared d seeesesess RDBO Mwr 25
Instruments, controls, electron microscopes,
advanced communications are features of British
Exhlbl(lmmNeon'k...... .o. DBFa6 Jun M
ion of
Cmferu\cewopenmuoscwmxtmk BFM Jn 24
Low-priced tape-controlied position systam wﬂh
nominal electrical accuracy of one part in
400, 000 shown ........... veereersrs.  ENIL Mey 13
Magnetic noncontact shuft-posmon dlsk encoder
offers high rotational speeds and refiability for
computer, control and data logging uses....... RD1l4 Apr 29
Minuteman inertial guidance and flight controls
get $115-million boost . ....evveeeeiaiiai... ENIL Jan 8
Minuteman’s guidance and control systems need
reliable components for underground storage
lastingyears ........... vavesssssssss BFRN Jun 17
Multiplex circuits control robo( whlch performs
jobs in dangerously radioactive areas ......... TFé6 Jan 22
Pre-punched tape directs numerical machine tool
control equipment automatically.............. PC37 Mwr 18
Production line tester for checking for contact
chatter of ic relays uses
timing circuit... « JoIel8 oap elolile elsiiie < oo os IR MY}
Reciprocal circuit gives output which is inversely
proportional to input for use with analog
computers and control system......... veresss  TF92 May 20
Remote control system for operating balloon-bome
TV in Straloscope | ...eveiveeiecsinsoneno. TR Jun 17
Remote transmitter generates control puises
during vertical blanking interval to control TV
receiver...... PR irs s Sulefe SHRTes o8 ossn e oo - THND MEYAY
Rugged with novel
system for indoor and outdoor remote control
pPlications .......oivasnessncarssronassss CMIZB May 27
Russia to host First intemational Congress on
Automatic Control in June ... veeseeses  BF3l Jun 10
Shaft-position disk encoder design eliminates
positional ambiguities. .......coe0vseneennss.  TF62 Apr 22
Solid state combustion control system for fumace
developed using magnetic amplifiers.......... EN11 Jan 15
Solid-state light dimmer weighting 1% pounds
promises to cut industrial power bills by 30
POrCENt . ouvvervnnrsrnesnnrsrssssssrsseess OF39 May27
Soviel automatic control system checks mass-
produced parts using crt scanning technique ... EN11 Jan 15
Steering transistor circuits control reversible
decade counter generating error signals........ TF86 Jan 1
Stepping relay controls operation of lazy susan
used to pace electronic assemblers...... 000000 Feb 3
Survey of United Kingdom’s progress in industrial
controls, . ...... 00000 EEGHH0 - 0 oBoaao s 06 May 13
Thyratrons control a nilling ulchlm by drlvlno
step motors in response to signals from a
programmed 1P ... ..iiiiisninesssasesssess TFI7T4 Mar 11
Transistorized camera control circuit for rocket
sled tests.. TF63 Apr 1
Transistorized circ
space exploration «eeees TF6O Jan 9
Underwater camera flash and ﬂlm—mind cm:ults
control picture taking at depth ot 6 miles ...... TF62 Apr 8
Controlied rectifier used in adjustable counting and
timing circuits operating primarily as frequency
OIVIORIS ouvevrnvnnnnionssnsscnnnsansssseesss  THEL Moy 6
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CONVENTIONS  (See also Conferances and
Completely passive, balance modulator circuits
using thin permalloy flin descrided at 1960
Winter C on Military Electronics .....

of 1960 IRE | Show and

How (o see the IRE intemational Show and

Convention......ccoceiiessnennsnscnsnnssns  BFAT
IRE Show and C gives U.S.

Firms chance to check activities of foreign
NAB convention o discuss slereophnnk:

station automation euuinment BF48
Preview of

RE ional Show and ion........ BF32
Record registration expected lov 1960 IRE inter-

national Shw and Convention, aiso more
Space commmlcallms plans outiined a( Armed

Forces Communications and Electronics

Association’s 14th Convention .......... ... BF&
Sun-position sensor for establishing coordinate

reference system on space vehicle reported at

1960 Winter Convention on Military Electronics. RD62
What exmbuo's are saymg about lorlhcommg 1RE

CONVERTERS

Americans study Soviet-built heat-to-electricity

CONVErtRr ....ccevvernarscesscavaceacoccses BFAB
Analog-to-dipital converter grown from pool of

molten semiconductor materials . . 8TW1
Cesium cell converter working at h tures

produces significant amounts of a-c electricity, CM78
Continued emphasis shown on analog-to-digita!

converters and readouts at IRE Show ......... BF47
Converter for final indicator in noise suppression

factor display unit .....oe0vvseisssssessssss  TF55
Data reduction speeded using transistorized puise-

height-to-digital signal converter............. TF58
Experimental converter using tunnel diodes re-

ported at 1960 Solid-State Circuits Conference . TF3¥
Linear circuits used to obtain precise voltage reg-

ulation of output of transistorized d-c to ac

TF6)

into visual form on microfilm ................ BFI1l
New in direct of heat to

electric power without using moving parts ..... TF159
Parallel-to-serial converter for sotid-state

character generator used in VIDIAC (Visual

information Display and Control) system ...... TFS5
Parametron converter circuits for digital computers TF73
Saturating-core multivibrator used as power con-

verter in portable battlefield radas ........... TF67
Single-transistor circuit forms efficient photoflash
Thermoelectric generator built which delivers 5

Kw by direct conversion of heat into electricity

without major moving parts .. eee.s.. RD9S
Transistorized command convertar lov ltmndo-

contro! system in Able series space exploration

DrODES o .olssassansianssniosssssnsionsensess “HEGD

Transistorized pulse height-to-time converter for
earth satellite telemetry system.
Transmission line analogy for propagal
sandwiches of dielectric sheets and conducting

RO Feb26

M 11

Mwr 18
A 1
M 11

A 1
Jn 29
Jn 29
A 1
Feb 5
L
Mar 4

A 15
Feb 26
Mar 11
Jun 19
dn 3
Mar 18
Jan 22

Jn 3

Jan 29

films or grids used in polarization converters ERS100 May 20
What's new in image converters ................ SRS5 Apr 29
Convolution integrals, review of and graphical ex-
tensionof...... 500030 o 23R N5 68 Apr 1
COOLING TECHNIQUES
Batelle Memorial Institute to research cooting

Beryllium oxide heat sink solves problem of heat
removal from tube anode in r-f telemetry power
amplifier,.......... .

Low-pressure air most ef
components during manual soidulng of printed

UL Lo s tleieie sulaalsesnloisenslvine soaas s PTI0A May/13
Thermoelectric cooling materials with figure of
merit between 4 and 5 expected 10 be available
in two years....... vessesssss TFI59 Mar 11
Thermoelectric cooling modults lo' electmnlc com-
ponents i R&D stage ....... Feb S
Thermoelectric cooling now possible using new
semiconductor materials .........c.0000000..  CMBS Fab 26
Thermoelectric transistor cooler using Peltier
effect gives wide-range temperature control.... TF71 Jm 15
ES
Current puise generator for testing ferrite memory
COMES e cuoamessanes T Jan 1
Dutch market their first elcctromc m 'mich
uses transistors and ferrite cores............. B Feb 12
Micro-sized Ferrite-core memory array for data pro-
cessinn syslcm operates under environmental
Ilulu-apevnn configuration simplifies core
WINAMG TN « - < Jelees sloasisapaledlos - olas o2  (GMIO JaV 8
Six ways to use magnetic core shift register
Comer reflector antenna offers high-gain, broad fre-
quency response, narrow beam bandwidth and low
back radiation .. . . RDB2 Mmy &
G , polarity TF67 Jan 9
Cosmic rays at 18 to 22-mi llumdesu:hesmdiedby
two operation Skyhook balloons ......coeeeeeeee. ENI1 Jun 1
Casmic rays in upper atmosphere to be recorded by
800-1b black of film carried in Project Skyhook
Countermeasures, chart helps determine effectiveness
of radar in presence of jamming ................ TF76 May &
Countermeasures, elliptically polarized X-band hom
antenna has 3-db and ¢-db beamwidths of 140
deqreesm. TF50 M 4
b shield for
bammgradavuuradu-oumdmissues is reported EN11 May 6
of modern micro-
\ﬂvesln e bameesosn iEsnee o aeoRe: s oslvee  RSRET THOM'DA
COUNTERS
Adjustable counting and timing circuits operate
primarily as frequency dividers using a controlled
rectifier and saturable reaclor ......evveeeees My 6

Battery-powered transistorized scale of 64-counter
for measuring radioactive tracers improves re-

liability, reduces cost and weight............ TFM4
Binary counter made by British using micromin-
iaturization techniques . N
Cold-cathode ring-counter
INGICAtOr. . .ivusenieciinenantecnoasasssse. TFOO
E methods for
electromechanical counter speed . ... TF112
Gas-filled stepping tubes ....... TF46
Pumtrmmnmcirwltsfwdagml mwuhrs TF73
industrial di lluyﬁndlo-
Small BEAM—X switch tube may claim txtend.d
MBrKEL ....0.oivsesonssssrsnsncnsssscssees CMIZD
Steering transistor circuits control reversible
decade counter generating error signals ....... TFBb
Transistor 7-stage binary counter for puise-heigit-
to-digital signal converter .. oooo00000c | Ui
Typical semiconductor binary counter for
microcircuits . ........ 10000000000000000 . UK
Tmneldlodesusodnnbimryco\nwrs.......... TFS5
What's new in counting tubes .......c.000vvee..  SRSS
Crash position i , aircraft, ized
radio beacon designed to functionas ........... TF54
CRYOGENICS
Cryogenic gyro under development; broad capa-
bilities inherent in low-temperature devices spur
further studies........c.o0eieeenenicoenes.  BF3R
Cryostat development spurred with increased in-
terest in cryogenic engineering ....... ... BF3
Recent progress in solid statetechnology re-
ported at 1960 Solid-State Circuits Conference . TF39
Superconductive gyro called feasible; use seen in
subsandspacevehlcles.................... BTVl
basic work
is sull cmcemnlmg on cryotron, major problem
is fabrication ., ENIL
Switching and storage
crossed film cryotrons deposited on insulating
Transistorized test set for measuring critical cur-
rent in superconducting contacts of cryogenic
FEIHS 50000000900080000 020980000000000 | L 5]

Crystal circuits
for receivers veawre simple desngn low power

My 6
Jan 1
A 1
Feb 12
Feb 19
Jun 3
A 22
Feb12
Jan 1
Jan 8
My 13
Apr 29
Jan 22

Fedb 5
Feb 5
Mar 4
Jn 9

ey 27

Jo 29

Jm 22

drain, high dependability ........... May 27
Crystal specifications for miliimetsr band . CM68 Feb 19
Crystals, quartz, and atomic clocks are subjects M

major interest at 14th annual Frequency Control

Symposium . . BF38 Jum 24
Crystals, vhf g b

and huso-pmmmloped 106 ceeiioinnnneee.. PTBA Apr 22

n
-
Dacom, a monoscope-camera system for converting

computer data into visuai form on microfilm is

BT 00 00685080 085000 ~op e 556 50R0BI090 BF11 Feb 2
Damping, buHHn cummls vkalcm. motwn imposed

by vibration .. Cerearasassicacenaaeeses, CMISH Mar 11
DATA PROCESSING

(See also Computers & Information Retrieval)
Automated submarine uses electronic data pro-
cessing and display to give ship, engineering,
........ teviesavaseaneeaeeeesss BFE a0 89
pe; computers to hll:
1o each other at 2, 400 bits per sec over phone
ta processor rea recovds prepared in
standard business terminology ............... EN11 May 13
Data communications systems linking dlstam com-
puters use magnetic tape equipment .......... BF44 Jun 17
Data gathering and logging system monitors
nuclear radiation levels and weather conditions RDb64 Jan 22
Data processor built around two RCA 501 compu-
ters installed in bank ....... EN11 Feb §
Data reduction speeded using tmmslorlzed wlse-
height-to-digital signal converter ....... TF58 Jan 8
El ics R&D in data pr inSweden .. SRTS Febl12
Expandable random-azcess solid-states memory
for smali digital computer used in business
applications ...... . cveee TF16A Mar 12
Experimental simulation M aw traff ic control dah
processing central for New York underway .... BF28 Apr 8
Fivefold increase in data processing sales for
L5203 000 an0n s B 00080000 BB 0o o0 eiers.. BTWI1 Feb M9

High-spesd digital plotter cits time for reducing
telemetered data .
Indicator triode has

Lab mode! thermopiastic reoordlng systenl has
radar, ir, information retrieval and data pro-

cessor applications .......... veeane. ENLD
Magnetic noncontact shaft-position dlsk encodcr

offers high rotational speeds and reliability for

computer, control and data logging uses ...... RD114

give to develop-

ing small computers for small businesses ..... BF3%
Mark | perceptron demonstrates ability to leam

the alphabet . BF43
Match-head size

for missile, satellite and ultn—hld‘-soud dah

processing applications ................... . PC&9
Micro-sized ferrite-core mc-ovy array fa data

i syshm
o]

into visual form on microfilm ...... calelee sl ... BF1l
New business data processing system offers

sophistication at moderate price ............. BTWll
New data processing system for small business

announced ... .....0 eeeeansvasanes HENLY
New 18M solid-state busnmss data processor

order by Southern Raitway . .. ENL
New look in data processing u: unw-sm

mation transmission by common carrier between -

............................ Bl

computers
Noise suppression flctnv display unit cwwhs
and automatically dispiays ratio of two time-
varying quantities ...

Jn 22

Apr 29
Apr 8
Jun 24

My 4

May 13
Feb 26
Awr 15
Apr 22
Feb 12

May 27

Feb 5



Selective calling system for aircraft data finks
of

fremoves L

a communication channel ................... TFI08 Apr 9
Shaft-position disk encoder design eliminates

positional ambiguities ..................e0.0 TF62 Apr 2
Six ways to use magnetic core shift register

CHORIMEYS, . s o vud® < TEVE TR e e O TF0 Jam 1S
Smail BEAM-X switch tube converts information

rapidly from one form to another . .. CM126 Febl2
Solid-state character generator (VIDIAC-vaI

information display and control} for data pro-

cessing system developed .. EN1l Apr 29
Traffic Control Center (TCC) and Data Pvmlnu

Subsystem (DPSS) for SAC’S Automatic Combat

Control System (SACCS) ......oovvivianrrany BF36 Mer 25

Wall Street datacenter to be opened in March.,... EN11 Jan 1
Decoder, eight-function, for remote pulse-coded

fault alarm used in muitihop microwave systems .. TF82 Jan 1
Decoder, transistorized, for selective calling sys-

tem used with aircraft data binks ........... weee TFI0B Apr 29

and circuit for tube

:hnduwmhwdudlalhlmud-

O AOVICRT e s e oy on vionis Ra o AT AFOROBADS) = oisle TF117 Feb 22
Defl and l:lrcult for tube

character generator used as digital computer read-

OUIBOVIEERS swsv s tvyyas i e p RSO wRumr = o o TF117 Feb 12
Delay devices for modermn microwave appiications .. SR67 Jun 24
Demuneralizer, recirculating, for making water

virtually free of particulate matter, dissolved

SOlidS a0 QBSOS - v vvniirrirranrraraaraans PTI2 May 27

istorized, for sel calling

system used with aircraft data links ............ TF108 Apr 20
Demodulalor, transistorized f-m, for tape target

classifier used to train land-based sonar student

CECTURR) 00500009 6 600gI00000908 5605 56 606 QA0 TF6S Mar 25
Demodutators for linear differential transformers.... ERS92 Jun 3
Demodulators, transistorized, for attitude-control ..

syslem in Able series space exploration probes .. TF60 Jan 29
Dental anasthetic device using stereo sound placed 2

0 PROdUCHION . ....ouiueiniiiiiiiiiies EN11 May 27
Depth i . portable

ing ﬂshdmsn’(nndm TF50 Feb S
Destriau effect, definition o . TF71 Feb 2%
DETECTORS

Automatic gas-fume detector alarms Loran, radio-

telephones, direction finders, and depth sound-
er fish finders make up new $10-mitlion small
(36 900000 000008666600 60 050040030 BFX Jmm 2
Cadmium sulfide field-effect transistor used
expesimentally as radiation detector .......... BFA2 Wer I8
Cadmium sulphide field-effect
used successfully in oscillator, multivibrator,
amplifier and radiation detector circuits....... EN11 Feb 26
Charactaristics of thermul, photoconducting
and infrared
deteclors. ... . TFI2 Asr 1
- Digital sampler g
intervals (or design of weak signal detectors... TFB88 Jum 3
Eleclmmc highway control using wire loops,
cable and ized detector
demOnStrated. ..oouuivrrarsssrsssossnssases BF&0 O 17
Flow rate of jet fuel containing ndlouuvn tracer
by oated
and radiation detector ...............00venn TF58 Feb 19
Ground based missile roll control system uses
photosensitive or infrared detectors . RDB0 Mar 25
How to delermine whether to use visual,
radar detection infog or radn .........c.00000 Tod Jan 29
Phase detector for precision phasemeter used for
cwandpulseduhf ...........c.iiniiininnn, TF54 Mer 4
Photocell detection circuit for inspecting tran-
sistors assembled by fully automatic electro-
mechanical maching .............coeevennen TF57 Mar 25
Polarity coincidence muttiplier detects weak low-
frequency signal in hm-mise background . . ... TF61 Jam 29
Principle of used in
wire gage for nondestructive measurement of
wire thickness ............c.ccceeiiieiins TF109 Feb 12
Probe-type detector for checking for presence of
gas shomn at IREShow ...........00c00unnen BFAT Apr )
Rapid scan detects and anal;
infrared energy radiated during power flight
portions of missile trajectory ...........0000s TF% ey 20
Sensitive Maw detector system overcomes noise
problem of photomultipliers to find defects of
PRPBE ..eeveienencrnrranrnarrrenraararones TFoA Apr 25
Servo detector for automatic survey system used
to measure roughness of airport runways ...... TF54 Jun 17
Silicon phx Is used as in proj
opticat sound track pickup ................e. PC68 Jan 8
Silicon pn junctions used as particle detectors... RDM Apr 22

Solid-state radiation detector made of doped sil-
icon gives new speed and accuracy to particle
analysis

Stap-van truck with instruments for measuring alr
poilution developed ...........ovvniiininnnn

Theee infrared and visual detectors under develop-
ment may change design concepts in advanced
military and industrial equipment ............

Transistorized boxcar detector for portable battle-
fialdiraftarEasd. o 8. .o o L sarae s

Transistorized peak amplitude detector for tape
target classifier used to train land-based sonar
student operators ...

Feb 12

EN11
TF67

May 27
Mar 18

Transistorized radiation arm

when alpha and beta radiation reaches preset

level in mclnr-wwed vay vessels........ TF43 Jm 22
Uncooled indi

detecior resnmds to long infrared wavelengths. TF62 Mar 25
Undersea oil lines detected by metal jocator which

generates electromagnetic field .............. BF57 Jan 15
What's new in radiation detecting tubes ......... SR55 Apr 29

X-ray detector being built to find troubles in high-

voltage mercury-arc tubes ...

DEW line, radar target simulator to train operators
for

...................................... PCod Jan 8
DIELECTRICS
Automatic control unit for operating dielectric
strength testers.....oocveiuvencnenns Lewe e PTES May &
British ]
nlcmulniauluum ....................... Jan 1
Dielectric absorption in capacitors . .. 5 Jun 10
in
experimental current-messwring technique Mer 138

Dislectric a8
function of gasma doso TR, . o T e m e

Oiglectric diodes and triodes to control large
amounts of current uslna thin insulating cry-
stals of being

End-fire arrays of high-dielectric ceramic mds
give Jow silhouette and high vertical resolution
Inthfregion .........ociviiiiiinniier s

High-purity silicon dielectric for potting transis-
tors is nonmelting and greaselike ........,...

- Recent advances in preparing thin film ceramic

for
Temperature-insensitive solid-state dielectric
diodes and triodes ...........oeveviiieiinns
Transmission line analogy for propagation in
sandwiches of dielectric sheets and conducting
films or grids used in antennes ..............
DIGITAL TECHMQUES

Jon 22

Feb 5

CMBE Apr 13

{See also ca-nnevs Data Processing, Logic Clrcuits,
&

Data reduction sundod usirg transistorized pulse-
height-to-digital signal converter.............
Digital oscilloscope for direct readout
tudes and waveforms amounced .............
Digital programmer automatically adjusts and
controls furnace temperature during preparation
of high-purity materials ........oo00nneiunnn
Digital sampler for measurement of axis-crossing
intervals for design of weak signal detectors ..
Digital system for controliing rabot which per-
forms jobs in dangerously radicactive areas ...
Electron tube tester automatically prepares test
dala in digital form for cm analysis .....
is at Third
Electronics and Automation Show in Britain is
on industrial controls, digital building blocks. .
High-speed digital plotter cuts time for reducing
telemetered data

for direct
readout on a cro or on paper of digital computer
ClETY 0 46660006 0099.55 0505905 500000000, L0
Navy begins test on UDOFT (Universal Digital
Operation Flight Trainer) used to simulate
complicated jet flight conditions .............
Dscilioscope with direct digital readout of ampli-
tude and duration of pulse signals reduce oper-
ator errors, cut measurement time ...........
Polarity coincidence multipiier detects weak low-
frequency sigmal in high-nolse background. . ...
for oscilio-
scopes can resolve rise times of 1/3 nanosec
with repetition rates up to 50 Ke ............
Thyratrons control a milting machine by driving
step motors in response to signals from a pro-

grammed tape
Transistorized slicer measures amplitude probabil-

ity density functions ............c.coceuiiiin
Voice-visual aircraft
(DISCOM) using canned book message

dJan 1
Feb 2%

ay 20

TF58 Jan 8

TF70

mitted by digital methods scheduled Rr delivery BTWI1

DIODE CIRCUITS
lanced-bridge and semiconductor diode circuits

1or one-tube oscillator-mixers in tv and f-m
Biasing techn
germanium diodes to switch microwaves in
waveguides or transmission lines ............
Magnetic shift rebister current-operated voltage-
controlled and wide-width core-diode elements .
Tunnel diode logic circuits--modes of operation
and effect of circuit component tolerances

DIODES
Accurate and stable pulse height discriminator

TN

TFOS
TF80
TFM3

Fab 5

ey 27
Jun 3
Jan 22
Feb- 3

S 17
Jan 3

Feb 12

A B

Mer 4
Jan 29

Jun 24

Mer 11
Jan 29

Jon 15

Jan 15
Jan 15

Jun 24
~

uses forward-biased shunt diode in ingut circwit TFB9 May 28

Amsrican and Japanese firms agree to share tech-
niques of design and manufactire of diodes.. . ..
British approaches %o producing flat-plate diodes
for microminiaturization ..............00nn
Cesium diodes with efficiencies of 15 to 20 per-
cent are expected to be available in two years .
Color code standards for designating semi-
conductor diode and rectifier types adopted. ...
Gallium arsenide diodes with jow noise figures
at 10, 16 and 24 kmc and upper operating temp-
erature of 300 C developed
Gallium phosphide diodes and switching devices
WIthstand 1,500 € ..ouvvverneerenrrernenns
Germanium diffused base transistor with open
circuit base connection serves as inductive
diode in o .
Half-amp silicon diodes with 0,3 usec m:overy
time in volume production for computers.......
permits of
computer diode recovery times down to 500
(L IR OB 00000000 30 03000 SRR (3

Tunne! diode circuit designs open m\v -rhts
for compuier, communications and receiver
amplifer applications ................0ee
Use of gallium phosphide in polnt—cmh:t dovlcts
points to of gatlium ph
diodes . 00 B
Varactor di quan-
tities, used for mmm:-ency subharmonic
oscillators in microwave computers, ..........
Wheel-shaped component carrier in oven makes
150 C tests of siticon diodes ................
Direction finders, together with automatic gas-fume
detector alarms, Loran, radiotelephones, and
depth sounder fish finders make up new $10-mill-
ion small boat market ........o.o0vuiiiiiiiinn
finding,

fOF e iverieismonnnnonsasronsonsasssasvarssase
DISCOM (digital selective communications) for
sending canned messages from aircraft scheduled
for delivery. ..vouavuvebaaevsassasussisassenens
Discriminator, accurate and stable pulse height,
uses forward-biased shunt diode in input circuit ., .
Discriminator circuit measures carrier
deviation caused by wow and flutter in tape re-
COMOE ..o iuioanevavaravovsarasasranaasaians
Disk encoder, magnetic noncontact shaft-position
disk, offers high rotational speeds and reliability
for computer, controf and data logging uses .. ...

BF32
TFNn
TF159
Ccwe3

EN11
cuT

TF60

his )

. cu108

Apr 8
dan 1
Mar 11
A 2

dan 1
Jan 8

A 2
Jan 15

Apr 8
Feb 26

Feb 26

Vay 20

Way 27

Feb 12

Jan 22

Jun 17

Mar 25
ey 20

Jun 24

Apr 29

Disk encoder, shafi-position, design eliminates

positional ambiguities of e TFR2 A 2
DISPLAYS
(See also Indicators, Monitors, Readout Devices,
Registers & Sunoe Devices)
data pro-
mssurq and dlsuhy to give ship, engineering,
and
CONYON 5 0 7O kve b 9T YNV Ay mr e s ey BF28 Jan 29

converters
Electroluminescent devices find expanded market

in general display 8TW1l Jan 29
F storage and swi circuits
combined with alpha-numeric indicator form
electroluminescent typewriter TF4 Jan 22
Gas-filled stepping tubes TF4 Feb 19
High-speed analog
permit continous plot displays ... EN11 Feb19
Indicator triode has fluorescent anode
is by grid
direct data readout .. ... . ..ooiiiiiiiiiiiiii RD52 Feb 5
@ s i
readout on a cro or on paper of digital computer
OUDUL S5 o o3 wup o re o5 mne Na s av s ar A b RIs £AR LA TS TF1I7 Feb12
Noise suppression factor display unit computes
and automaticatly displays ratio of two time-
varying quantities Feb 5
Small BEAM-X switch fube may claim extended
market ... Feb 12
Solid-state character generator (VIDIAC-visual
information display and control) for data pro-
cessing system developed . ... ....... ... ENLL Apr B9
Solid-state character generator for VIDIAC (Visual
Infarmation Display and Control) System. ...... TF55 Jun 10
Visual display system for SAC’s Automatic Com-
bet Controt System (SACCS) ................. BF3% Mx 25
N SR® Ax 29
calling system 1« thh Imk in Mm-dnnsny traffic TF108 Apr 29
for MIcrocineUits .. ...oovvvnniinnisiiiiannans TF69 May 13
Distributor circuits, electronic, for teleprinter
deveioped in Japan and India .........cuuine .. BF3l Jin10
Distributors place in 1960 electronics sales luht SR Jan 1
N o T ERS74 Apr 8
Doppler principles involved in designing portable
radar for detecting enemy movements during bettle-
field deployment . ...............ciiiiiiinns TF67 Mar 18
Dosimetry, needle glass fluoresces in proportion
to radiation received. .. ............oioiiiiain TFI4 Nar 18
DPSS (Data Processing Subsystem) for SAC’s Auto-
matic Combat Control System (SACCS) .......... BF36 Mar 25
Drafting being to di
RAD production . .........ociiiiiiiiiiaiianes PT9% Mar 18
Drilting, eleciron beam metalworking equipment for PT86 Feb 26
Oriver for expandable random-access solid-state e

Easth, propagation of electromagnetic waves
wwmu-mmmuh

eees BTWIL Mar 4

Quidance System ...iceviiiiiiieianae ececseses ENI1 Jun 17
EDUCATION (See aiso Manpower)
Company bats sh of
engineers by giving series of in-depth, 13-week
COMISES o vnnarroessenssrsnnosenovornensons BFM4 Jun 17

Doctoral program in engineering and physical
sciences to be developed at Arizona State

University Feb 12
Electronics R&D in
Switzerland Feb 12
ng
meeting of AIEE ... Feb 19
Guggenehim Fellowship winner works in Britain’s
Atomic Energy Research Establishment ...... PC39 Jun 24
Minnesota governor indicates eammdino mlv'-
sities, skilled
climate stimulates area’s M &n 17
Project Vanguard annual fe
established at Johns Hopkins........cc.0. BF59 May 20
Sixteen colleges in six lndwes'em states dQsIo-
nated as communications network for Midwest +*
Program on Airborne Television Instruction.... BF59 May 20
Transistormen give financia! aid to support
Stanford solid-state research ................ BF4S Jan 1
Two-ton magnetic wnit studied by ndlevs of
JETS (Junior Engineering Tech Society) ...... PC48 May 6
Use of commercial uhf tv sets for reception of tv
signals from aircraft for educational purposes
discussed at winter meeting of AIEE ...... «. BFZB Febl9
Electret combined with photoconductor form
rectifier according to paper given at 1960
Solid-State Circuits Conference ......cc.cuuveee TFH M 4
Electrical, magnetic and optical pmperuos of solid
state wamu to be studied in RCA’s proposed
research laboratory in Japan .......... 100 S ENI1 Jun 2
El R&D in Swi Al 5% s s seasnas SR75 Feb12
Electrode effects on the conductivity of organic
hydrocartons reporied at Conference on Electronic
Conductivity in Organic SOlidS ........oovvunnnn RDI2T May 27
ELECTROLUMINESCENT DEVICES
(See also Displays)
Electroluminescent device output to increase for a
wide variety of military and civilian markets BTWI1 Jan 29
Ferroresonant storage and switching curcuits
bined with
electroluminescent typewriter................ TF9 Jmn 22
on, marketing activity knust
for electroluminescent devices . . . BTWIl Apr 1
Power amplifiers using elech'o-opba
handle various combination of electric, radio-
active and thermal power............ weeseee. TFT1 Fob2e
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What’s new In etectroluminescent displays for

cathode ray tubes .......oceivienrannsnsass  SRSS
Electrolytic recording used in hlm—speed digital
plotter .. 50000000 BLLTLT
Electromechanical assembler of alloy-junction
transistors is fully automatic ..................  TFST
Electrometer and photomultiplier measure fluores-
cence of glass dosimetry needle to determine
radiation exposure in human body ., TF4
Electron beam device accurately drills sma holes
in evaporating masks used in microminiaturization  TFA1
Electron beam metaiworking equipment for use in
surface treating, weiding, milling or drilling .... PT86
Electron bombardment used to make plastic type
transistors by Soviet scientist ................. ENI
Electronic shield for baffling radar and radar-
guided missiles is reported....c...e.0000000ae  EN1L
Electronics Research & Development Around the
World - Australia, England, France, Israel, Italy,
Japan, Sweden and Switzerland................ SR93
Electroplating, technigues for solving tin-nickel
plating problems . eeses  PTBH
Electrostatic analyzer for dotble—'oc ng mass
spectromeler .. ....ceiiaiieiciencaen RD74
Electrostatic focusing of cathode ray tubes SRS5
Encapsulant remains serviceable despite cmnnuuus
exposure to 60 to 250 C temperature e CMBA
Encoder, magnetic noncontact shaft-position disk,
offers high rotational speeds and reliability for
computer, control and logging data uses ........ RD114
Encoder, shaft-position disk, design eliminates
positionat ambiguities of 5 TFe2
England - research and developmem currently
(UNCETWATNIN' . oyeRapetle s 6vss1e oWk o1 nogWorOps)s Mlake  svs. ST
Environmental cmuol, automated submarine uses
electronic data processing and display to give ... BF28
Environmental forecasts could double effectiveness
of undersea fleet accord!ng to oceanow—aphic
research findings . .................... BF3%
PC39
i ng 9
tests 24 capacitors at a time in an environmental
test chamber .....oovvinnnnsncirareacnosocess PTTZ
Environmental unit, mobile, uses controlier~ecorder
to program temperature during test of missile
GEAEELSS G0 6o ononoaE 8 B SEP SR80 SERAN PC34
Environments, dynamic, what designers should
know about performance of missile components in. TF102
Epitaxial technique (vapo«yowmg high reslstivity
films on i y
d at IRE-AIEE conf may have far
reaching implications .......... B0 5 SRARe - 11 |
ETL (Etching by Transmitted Light) hchmoue im-
proves fabrication of micro-alloy diffused base
transistors (MADT) . . BTWl
Ettingshausen effect, definition of ... . TFn
Evaporating masks, electron beam device accurately
drilts holes In ....cuvueieernnncrnncniencnses TF7L

Evaporation machine used by British {0 produce
microminiature circuits .

M 18
Jan 15
Feb 28
Jan 1

May 6

Feb 12
Feb 2¢

Jan 29
Apr 29

Apr 15

Apr 29
Apr 22
Feb 12
Jan 29

Jan 22
Jan 29

Jon 22

Jun 17

Apr 29

Jun 24

Apr 1

Feb 26

Jan 15

EXHIBITIONS X
Freach and British instrument companies to hold
exhibItoNS iN MOSCOW . ... uuuureeinaennns . ENI1 Mar 4
German Industries Fair of 1960 shows Germn
electronics comes of age BF49 May 13
Hutigarian automatic telephone-answering tape
recorder shown at Leipzig Fair ........ vee... BFAT Way 27
instruments, controls, electron microscopes,
advanced communications are features of British
Exhibition in New York . ceveiesan... BF46 Jun 24
Next year’s World Trade Fair exhi:
stress on science and technoiogy ............ BF46 May 27
Transistorized gear stars at National Motor Boat
SHONE. 398 000000, SRRRY S oo gl .. BF3 Jan 22
EXPORTS (See also Business)
American exports of precision instruments in
1959 up $7 mililon over 1958 . vesese. ENI1 Mar 1l
Electronics industry exports for 1959 are 5415
million, down 3% percent from 1958 .......... MR26 May 6
Export Control Act extension in 1960 likely ..... BF28 Jan 1
Export picture for electronics industry 1n 1960 ... SR49 Jan 1
Japan boosts tv sel output for export ........... BF48 Feb 26
Japan reopens transistor radio exparts under
official €oNWrOlS ....oviiuiiiinniinaiianenes ENI1 Jun 3
Japanese manufaclurers fear their Govemment will
set quota for export of transistor radio to U.S. . BF48 May 6
Japan’s export picture . .................0..... SR53 May 27
One Com pany’s approach to beefing up electronics
(X OUSIE e PRI g e o) o stefs ovr s o/ fYoNopere «. ENI1 Apr 29
Eye, elecironic lonometzv detects glaucoma by
MEASUNING PreSSUNe iN o..veeereseersosceseesee TFI15 Fab 12
E
L B
Fabrication techaiques for semiconductor networks
used n microcircuits ......... trsrvesesssasass  TFE9 May 13
Faceplate improvement of cathode ray tubes . SR55 Apr 29
Facsimile now considered as supplement to reoular
civilian amateur actlvities BF48 Feb 12
Facsimile research spreads, faster transmission and
privacy are goals .....c.o...nu.e serees. BFS1 Apr g
Facsimile systems, U.S. Weather Bmeau complel-
ing installation of advanced, high-speed recording
equipment for high-altitude weather map network, ., BF49 May 6
FAST (flight advisory service test) portion of Project
Trailsmoke to operationaliy evaluate use of SAGE
com puter for air traffic control use ............. EN11 May 6
Fathometer, portable transistorized, for locating
fish doesn’t need crt . . TF50 Feb §
Feed, auto-track, for cwcu!arly-polanzed high-gain
antenna for tracking Tiros meterological
satellite .............. eovesens  TFST Apr 15
Feedback circuit despgn 1ov high—lvequency high
power transistor oscillator .......... «oe. TF52 Jan 8
Ferrite devices for modem microwave appllca!lms SR67 Jun 24
Ferrites, broadband microwave amplifier uses nega-
live resislance of tunnel diode in combination
with nonreciprocal ferrite attenuation ... CMB4  Mar 23
Ferrites, devices, Dutch market their first elec
computer which uses transistors and ferrite cues. BT'll Feb 12

electronics - JULY 1, 1960

Ferrites, magnetic element of ferrite composition for
storage, switching and logic applications in digital
computers has advantage of open flux path, excel-
lent squareness characteristics ................

Fermites, micro-sized ferrite-core memory array for
data processing system operates under environ-
mental extremes ... ...veeeenniannaaii.iae..  CMIB

FERROELECTRIC AND FERRDMAGNETIC DEWCES
Completely passive, balance modulator ¢ircuits

using thin permalloy film described at 1%0

RD104

Winter C on Military E ..... RODT8
Electronics R&D in ferromagnetism in Israel..... SR7S
Ferroelectric capacitor tuning devices for fre-

quency synthesizer gives stable, high-accuracy

receiver and transmitlers.................... RD122

NBS discovers a series of ceramic materials that
exhibit simuitaneously both ferroelectric and
ferrimagnetic properties .

F storage and cl
bined with alphanumeric indicator form electro-

luminescent typewriter ..........c..0c0000e...  TF49
FILTERS
Ceramic filters Improve selectivity of multiband
communications-type receiver ............... CMB4
Charts normalized for frequency make it easy to
determine network component values for fre-
quency-rejection filters .. ... ERS6?
Etched-board transmission line inpul
filter for uhf f-m receiver of camera control sys-
tem used inrocketsled tests ................ TF63
G of i/ i
clarifies operation of camier elimination filtes .. TF68.
Multichannel fiiters for moden microwave app-
lications, . e WO X . 00 Caiver. . ... SR67
Procedure for designing Zobel filters made
straightforward by use of Cauer parameters for
specified stopband attenuation. cesees TF9
Selecting R-C values for filters chanctevlzed by
no oulput at infinity frequency or zero frequency TF82
Transistorized low-pass filter-amplifier for sub-
audio frequencies used in missile telemetry ... TF88
Tuning forks used as high-Q resonant elements for
audio-frequency narmow-band electro-
mechanlcal filters .......... veeseas. CM10B
Fishing, portable transistorized depth mdlcatov for. TF50
Fixture, self- ing, tests 24 sata
time in an environmental test chamber .......... PYT72
Fixtures, meltipurpose, for fabricating bulky
electronic equipment shelters and consoles...... PT102
Flash tube circuit for investigating possibilities of
using plasma to propel space vehicles . ceen. TFbb
Fiip-flop circuit uses indicator triode with fluores-
cent anode whose iliumination is controlled by
grid potential .............. Bl . ..0.,  TF52
Flip-flops using tunne! dlodes reooned al 1960 Sohd-
State Circuits Conference ......... TF39
Flow rate measurement of a variety of fluids made by
detecting nuclear magnetic resonance........... TFT7
Fluorescent lamps tn British rallway coaches operate
from transistorszed inverter power by 24-v battery, TF58
Focusing techniques for linear-beam microwave
L1ibe SRR . SRSS
Fog, how to delevmine whe!hev lo use wsual, i or
radar detection in cuic..iiieiiiiennecceocesoe.  TFBA
FOREIGN ELECTRONICS
(See also Business, Exports & imports)
American and Japanese firms agree 1o share
of design and of diodes BF32

Americans study Soviet-built hea!-to-elecuiclty
converter .......
Biocurrents in human cells bemg slndled by
Soviet Scienlist with microelectrode .
Britain and U.S. government agencies coov inaf
their time and frequency signal broadcasts. . ...
British and U.S. computermakers slep up sales,
promotional and service activities in Europe .
British approaches to microminiaturization
British electronics boom continues .........
British muitiplex system for bil br
or convention stereophonic transmissions.....
British tv and radio manufacturers break ail sales
records ...

elevision are brln'q-
ing office automation to Mideast banks and oil

SIPRIS |4 o e o Mhore mmnanens ore B0 e P ravsrorsrs s oo semw.... ENIL
Comtecauacks \n peuon 101 unpon curbs on

are in
Washington.........ec.cvvieniieecnennne... BFA2
Czechoslovakian transistor cud-o-hchomewr
inuse......... ererresiciaiionaiea.., BF2B

Dutch market their lnrsl electronic computer which
uses transistors and ferrite cores ............ BTWIl
East Germans expect 5175 mlllim sales from
western s, a< and

Roblron computer .......ieieenninnenases.,  BF3T7
Electronic distributor circuits for teleprinter

developed in Japan and India ................ BF31
Electronic Manufacturing Association formed in

Israel, Includes also government and local

scientific institutions ........c..0i0eeien... BFS3
Electronic oven uses microwave technique for

assembly line production of pre-frozen meais in

Holland ..ok oeismmwrejssistanmm s epWencee, BFAT
Electronics in Japan hukgromd ol industry, pro-

ducts and practices, research and engineering,

and marketing and export ...... SRS
Electronics research and develoomen! a'omd !he

WO 4 st st i et st s aien s susisiasiosiseens  SRTS
Emphasis at Thlrd Intematuonal instrument Elec-

tronics and Automation Show in Britain 1s on

industrial controls, digital building blocks .... BF34
English radars being ordered by and going on tour

10 other European countries ................. BF53
Europe pushes ptans for supranational automatic

air_traffic control system (SATCO) ........... BF40
Export-import picture for electronics industry in

1960 . seressesseseasss  SRAG

FAA rules uul Bn(lsh Decca Mark X hyperbolic

system for navigalion..........ec00000eee... BTWLL
Five different electronic firms in five European

countries 10 produce Hawk air defense guided

MISSTIE L s wmatirrerelt - - . 0 . .. BF3
French and British instrument comvanl.s lo hold
exhibitions In Moscow .....eeeereiensneie..  ENIL
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Feb §
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Jan 1
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M 4

French compatible color tv system features sequen-
tial transmission of chrominance, uses one-line

Mmemory in receiver ............ooeiieani. . TF57
French President DeGaulle impressed with ranoe
of test instruments made by manufacturer...... ENI1
French President DeGaulle impressed with range
of test i made by ieee..  PC37
German Industries Fair of 1960 shows German
electronics comes of age.................... BF4%
Ghana orders $1. 68 million worth of shortwave
broadcast equipment from British tirm ........ ENI11
Guggenheim Fellowship winner works in Britain’s
Atomic Energy Research Establishment ....... PC3¥
Hungarian automatic telephone-answering tape
recorder shown at Leipzig Fair ...... BF47
Industrial diamonds with semiconducting WMes
made in South Africa ....................... RD76
Instrument fault in orientation system causes
Soviet spaceship backfire ................... EN11
Instrument manufacture in India has more than
trebled in value in last three years . ......... - BFS2
Instruments, controls, electron microscopes,
advanced communications are features of British
Exhibition in New York . oo -haoee  BEAY
International cooperation ln gewlvyslcs put on
pemanentbas:s EN11
ion of ic Control |
Cmfevence\nupenmuoscowmxtmk ..... BF34
Ordinary A ive Radio Con-
ference Tealiocates frequency spectrum and
reports new regulations ..................... BF33
IRE Show and C: ion gives U.S.
Firmms chance 1o check activities of foreign
competitors ...... Blajs « o SRl Rele o o0 DEID
Israsl to make a decisi lov or minsl
ing nation-wide tvnet in 1960 ............... BF3]

Japan adopts American NTSC standards to pave
way for marketing transistorized color, and black
and white tv set in U.S. .

Japan boosts tv set autput for export . .

Japan Electronics Parts Shown 1u¢ured New con-
Sumer prodUCS! . kst Permrerid - - 5% vreer. BTWIL

Japan reopens transistor radio exports under
official controls ..... .

Japanese hlack-and—whhz and colu (v sels amvho

PCas

EN1

n quantity in U.S. ports ,.........counene.. BF32
Japanese Company signs contract with U.S.
importer for $1. 4 mtilion worth of consumer
electronic products.,....... i lemie, BF3)
Japanese develop new computer igh-speed
parallel adder-accumulator and shifter ......... BF%
Japanese exports to U.S. rose from 22 million in
1958 to 76 million in 1959......... veere. MR2H
Japanese Industrial Trade Fair feature consumer
nems for U SARTMATKE G B o e a Mo - - 1o .. EN
) ic scatter i
tions system used by U. S, forces in Japan.... ENI11
Japanese manufacturers fear their government will
set quota for export of transistor radio
1) (1 B> TP S s v pe—— BF48
Japanese radios boudlt by app!mu:e chain for sale
LU T RS SR A ... ENI1
) to emphasi of crt tubes for
color tv, video tape recorders, aviation and
medical electronics and microwave tubes...... EN11
Japanese 1o market stereo 4-channel tape recorder
InfUSS. camuemmiers e o ait « - omen EN11
Japanese tv set sales increase rapidly . EN1
Japanese young women electronics prowc jon
workers: aclose-up ................ S nase 1BFDE)
Japan’s industry ing on
production of color tv sets ........... EN11
Leo Esaki joins IBM as resident consultant EN11
Low-grade silicon in demand in Europe .... Cho8
Micron-thick permalloy plated onto copper basis of
new thin film logic and memory devices devel-
oped in Japan ... EN11
More U. S, gear going
British missHes ........coieevieeianeneies. BFR
Nassau terminus of 186-mile over-the-horizon
tre link to o)
NATO’s &, 000-mile tropospheric scatter sys!zm
Project Ace High to connect ali major radar out-
posts and operational headquarters in Europe .. BF38
New radar and communications system guard
Korea against surprise invasion.............. BF40
One company’s approach 10 beefing up electronics
L PP 1) § §
Over 1,000 British design engineers crowd one-day
special symposium on Electronic Equipment
Reliability ....ovveinnnieeiiennnenan, BF4
Patent protection in Russia obtamable only by
applying for Russian patents .............. EN11
Pay tv in Canada uses direct wire 1o give cholce
of three channels to viewers ................ BF52
Plastic type transistor developed by Soviet
Scientist ... ENI1
Producing germanm from flue
kindsYoffcoal R Sl CM121
Proton synchrotron of Eu-opean Organization for
Nuclear Research in operation ............... EN11
Raduo and TV moduction rise in Austria ... .. EN11
ighing 2.8 Ib oped by
JapANESE .o.oveiiiieiiiiiiiaiineeicinnaae,  ENIL
RCA 1o open research laboratory ln Jagan, vlill
study solid-state phenomena ................ ENIl
Red China gives 50-Kw shortwave broadcasting
station to Cambodian government............. ENI1l
Red China tops U.S. in global broadcasting ..... BF35
Regular ster i broad 10 be initiated
inCanada ............. eeerens.. BFAS
Report on semiconductive plasucs ~in U S.S.R.
adMU.S. A, sie . sueescshonmencescsoneess CMES
Russia to host First International Congress on
Automatic Control inJune ............... ... BF3l
Russi develop (]
RD75
Russia s Setun
operates on ternary rather than binary code .... BF11
Solar battery used to power Japanese lighthouse
has operated successfully for six months BF57
Soviet Academy of Sciences changing some of i
research approaches .......................  BF43
Soviet automatic control system checks mass-
nrosiced parts using crt scanning techniques ..  EN11
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Sovist exhibit at 1960 Leipzig trade fair focused on
and

new space EN11 Mer 11
Soviet microwave research ...........e.00.au0 SR67 Jun 24
Soviet ‘ lled farm tractors

to start large-scale tests next yeer ........ «.. EN11 Feb26
Soviet and

rates iNCrease ......ocoveeerenrecenes sesse. ENIl Jan 29
Soviets plan o triple tv set nmducllm by 1965. BF51 Jan 15
Soviets plan whole new series of artificial

satellites .....oooioeirmnnnninnns cavece BF57 May 13
Sovmsnpovlmmodofdnwlmwlnsollorz

microns in diameter .......cceeneaeiionnn PTI00 Mar 18
Sﬂd«ﬂb 142-1t radio telescope built In Scotlmd

0 Study 2UrOM ....eeeeeeannicnnesnanians May 13
Survey of United Kingdom’s progress in industrial

ErIFHE  Boa0a00000000000000000000000 May 13
Technical aid in civil avlaﬁon given to lhlhd

Arab Republic by F. 8
Technical details of Sovi- spaceshlp launched

May 16 beginning to leak out ....c..ccoeeenes ENIl Jun 3
Thaitand, Laos and Vietnam to have telecommuni-

cation network for radio and tv .....eveenanes Jam 1
Tiny platinum wire is heart of Japanese bolometer

mount for measuring microwave power ........ CMB8 Apr 1
Transistorized inverters working at 1, 250 cps

mmntmmlawoﬂzuum

in Britlsh raitway coaches o Feb 5
Transistorized tv set to be by

firm during 1960 ..coocveeenenninneaneenans ENLl Jmn 8
Tunnel diode factory production announced by

U.S. and Japanese fims ......ccoeveeennnn BTWll Feb 12
Two American electronic men who toured Russia
U. S. demand for f-m transistor radios boosts

Japanese exports .....c.eceieecciineaseneenes ENl11 Jan 29

impressed with Soviet scientific education and

research ... 1 Apr 8
U.S. electron

specialized types and advanced designs in de-

L] 204 6000000000660090005 60000000008 BF48 Feb 26
U. S. headstart over Russia in microminiaturiza-

tion seen as futire space asset .............. BTW1l Apr 8
.S, National Television Standards formaily

okayed by Japan’s Electrowave Control Council EN11 Jun 17
U. S. to help Canada launch first satellite for

studying ionosphere and galactic noise ....... BF61 Mar 18
USSR claims to have made transistors from plnﬂc

fiber using bombardment techniques . BF26 Jan 2
West Berlin’s Institute for Nuclear Rcsun:h

new transistorized computer ......o.cueuennne BF31 Jun 10
Wire-guided missiles developed in Europe being

appraised by ATRY .....ccevcecrcncnncocenss BF38 Jan 15
Work has starte on submarine telephone cable

between Britain and Sweden ... ... ENI1 Jum 17

Fourier integrals, review of Apr 1
France - and

£737 B0 00 800000 088 o MM8800 000 000 heood Feb 12
Frequency and time signal broadcasts being cnord

nated by Britain and U.S. . RO81 Jun 10
Frequency divider using h.lml d

1960 Solid-State Circuits Conference ........... TF9 Mar 4
Frequency-independent current dividers, design of.. ERS74 Apr 8
Frequency modulating a resonant circuit using re-

actance switching technique.......coeveeeeess . TF14 Feb26
Frequency standards, quarts crystals and atomic

clocks are subjects of major interest at 14th

annual Frequency Control Symposium . .......... Jun 4
Fuel cell power supply for Marine and Army portable

field radar to be delivered . EN11 Apr 29
Fuel cells, ion-membrane, used

pack under development for Marine and Army..... PCS3 May 6
Fuel gage, radiation-operated, for missiles and

R ATETA IR T TN oo o ola alele s Slejale s 2la)s s oiajo)a sleieis s RD117 Apr 29
Function using need

FORQOCYAMPIIIIEN < o oo« o slsiesioiosienieiosiocicaloses e TF7S Mer 25
Functional-transformation methods — review of

Fourier and and

ion of convolution technique .............. TF68 Apr 1

meus-prooﬂno of plug-in circuit cards speeded

using completed chassis as dipping fixtures ..... PT93 Apr 1
Fumace, solid state system developed using mag-

netic amplifiers controls combustion in ......... ENI1 Jan 18
Fuzes, analyzing sensitivity of using steel marble

as moving short circwit ......ooeveennes wessees PCAB Apr 29

P o
A 4

Galtium phosphide diodes and switching devices

withstand 1,500 C ....cooieineeneciiionainnns CM7l Jm 8
Gas featured at Society

of AmericaMeeting ...................o0 BF47 Jun 24
Gas compression station, automatic control and

supervisory system for Jun 10
Gas-filled tubes, what’s new in SR55 Apr 29
Gas-floated ceramic bearings in new gyro reduces

drift for space guidance applications............ CM76 Jun 17
GATES

Diode AND gate for transistorized siicer used 1o

measure amplitude probability density functions TF?0 Jan 29
Transistorized audio selection gate for tape

target classifier used to train land-based

sonar student OPerators . ... ee....iieioenens TF65 Mar 25
Transistorized gating stage for sense amplifier

used in Mobile Digital Computer (MOBIDIC). ... TF72 Mar 25
Tumel dlodes used in sinqle—ended and

d or dgates....... TFS5 Jn 29
GENERATORS
Choosing transistors for monostable multi-

vibrators used as variable delay generators.... Jan 22
Combination flip-flop and bootstrap sweep

generator gives same type waveforms as

PhANtastrons ........c.ecovecieiieinnnee ve.. TFITT Mar 11
Current puise generator for testing ferrite

MEMOTY COMBS . oov.oioioiouaiiasaccosannne TF80 Jan 1

produces 2 172 kw, nns for four minutes ..... EN11 Mer 25

Xp | solid-state g for

pulsed d-c magnetic fieids into microwave

radiation has been built .........c..00i0e00nn EN1l Feb 19
Gating pulse generalor for circuit used o reduce

interference from other stations during

i0nospheric SoUnding ..oev e vieeeiioeecnnns TF118 May 27
Generator-reguiator for autos uses only semi-

conductors and resistors ...........0 weerene. TFR2 Fob

power pian
o"crlng Mﬂum:lmy outwt being
tudied .

RDS2 Jan 1
Hodunmncmnvemamrs 3 SR6T s M
tube for
direct readout on a cro or on paper of digital
er OULPUL. ... oeieeeiesieieniiieeias TFI7 Feb 12

compu
NBS’ Boulder Labs. mobile field unit to measure
interference from generators, power lines, spark
plugs and other electrical gear .............. BF52 Ja M
Precision R-C frequency generator uses con-
trolled phase-shift network in feedback loop
to get high degree of stabitity ..........
Rame m generator for portable battiefield

generator for converting solu energy by

photoelectric emission ........co.ceu0eeees EN1l May 27
Solid-state character generator (VIDIAC-visual

information display and control) for data pro-

cessing system developed.
Solid-state character generator

Information Display and Control) System....... TF55 Jun 10
Sweep generator for self-powered transistor

(IR 3 o 88888 -0 BE00 0000000 0006000630 TF80 Mar 18

Thermoelectric generator buiit which delivers 5 Kw
by direct conversion d heat into electricity

without major moving parts ....coevenceanas Jn 3
Transistor gate generator for puse-heiml-b-dlolﬁl

slmal GV 00040a0000040495040030000000 TF58 Jan8
T ized function g

need for d-c mpl"ied
Transistorized high-power sound generating systam
T

used to replace mechanical siren alams ...... FT0 Apr 15
Transiswrized precision multiple-range sweep

generator for airbome radar systan ........... TF92 Jm 15
T ized pulse

events m zero-gradient synchvontmn .......... TF63 Jun 10
T io swept signal

for testing servos and related mipmml and

permanent basis
Glass parts, fit of, can be accurately determ ined by
methods known as the water drop and fringe

pattern.
Glaucoma detector with tonometer
which measures pressure within eyeball......... TF115 Feb 12
velocity in different media .............. weeee RDIIZ Jim M
GOVERNMENT
{See also i & Military EN
Britain and U.S. govemment agencies coordinate
their time and frequency signal broadcasts. . ... RDS1 Jn 10
Central organization may be set up to administer
program for control over design and procure-
ment of military components . ................ BNl May 27
Computer technique of patent searching being
tested by U. S. Patent Office................ RD124 Feb 12
Crackdown on Class D Citizens Radio looms
if users don‘t toe the line Jnd
Export Control Act extension in 1960 likel: Jan 1
FAA has raft of big and little plans for 1960 Feb 12

FAA orders test monitoring control equipment o

check out VORTAC air navigation system ..... EN1l Feb26
FAA reports five additional megacycles for use of

air traffic control systems have been alloted... EN11 Apr 29
FAA rules out British Decca Mark X hyperbolic

system for NavVigation.. .. ....ce.eeeieniieaaan BTW1l Jan22
FCC status of ch at end

CIDEE 5% 6c - 5008t oo 0adBB oao0cncoa oieD EN1I Jan 15
FCC plans to spend $2 million to find out whether

or not uhf TV can be rejuvenated............. BF32 Jun 3

FCC to evaluate industry groups stereophonic f-m

BF48 Jm 3

FCC yearend report shows more

million transmitters now on air in more than

50/ SEIVICES] s uiajaja/o duaiattant o/ alo s aole aldlefelse o o BF3 Jm2
Federal spending for coming fiscal year to hold

close to last year’s figures ........cce.00een BF32 Jn 29
Federal spendingon R & D to surpass

$15billion i 1960 .....c...eiiiieeieienns BF40 Jan29
Future of stereophonic radio broadcasting 1o be

determined by 'ashingbn this week . ....... BF37 Jm1l

Government may set minimum wage next year for

workers making functional components ... Apr 15
to and eng
ing activities inJapan ..................... SR53 May 27
Hector R. Skifter resigns from Defense Research
and Engineering (Air Defense)............... BTW1l Apr 15

Labor Department to hold hearing on minimum

wage for electronic component parts plants selling

to government .. ...........ciiiiiieeiiiioa. BF44 Nar 25
Labor Department 1 rule on minimum wages for

‘tube and semiconductor production workers ... BF3l  Ja 8

study of 1958
issued by C Dep:
Defense Services Admlnlstrullon ............. MR2:  Aprs

Missiles and space continue to account for much
government money spent in guidance and com-

ponentry research area. .......ceee0 ccc00nee EN? Jm 3
NASA gives $30-miflion contract for worldwide

tracking and communications net for Pro-

A 00000 600 a0 6a 0 AA0A00AA000A0I000 BTW1I FebS
NASA plans to spend 12-15 billion dollars on

space exploration over next 10 years ......... Feb 26
NASA seeks supplemental 1960 funds of $19

million to spur man-in-space program. ......... BTYWIL Mar 1l

National Research Council urges government to

give high priority to development of material ... CM85 Apr8
NBS’ Boulder Labs. mobile field unit to measure

interference from generators, power lines, spark

plugs and other electrical gear .............. BF52 Jun 24
NBS sludtes automaucconwtaum methods for
i best for radio

transmitters used as road markers on air fanes . RD72 Jwn 17
Pay tv to get three-year, $10 million test if

FCC approves ... .. . eceieiuociisneinnas BTWHL Apr 15
Project Defender, a study program fo find
tomorrow’s space defense, io use pincushion

BRI o o oalosiseelenislons ooeo o aneils ceeees BFAZ Feb 2

Radio amateur licenses jump 285 percent in
12 years. Amateur radio licenses jump 286

percentin 12 years.....c.oo.veuennosoionanes Mar 11
on role of Dep: of
Commerce in science and technology .. EN11 Apr22
Self-policing by industries of dass D Clums‘
Radio being studied .....co.ieeeiiiieniians Feb S
Stereo stimulates f-m broadcasters; FCC says
standards may be established by fall 1960..... B! Apr 2

U.S. Information Agency needs engineers to keep
Voice of America ’s Greenville installation going ENJl Jun 10

4). S. Weather Bureau completing instaliation of
advanced, high-speed facsimile recording

equipment for high altitude weather map network BFE May 6
West Coast manufacturer urges government give Q
awards for production ...........eeieeecieae BF Jwm 1l
Will debate over military policy mean orders
OF QMDACKST..oererererenosnnncinoassonen B Mar 4
WWV adds experimental standard time code to
regular broadcasts for simultansous observa-
tions at widely separated locations ROLJM Jun 24
Gudden-Poh effect, definition of . TFI1 Feb26
GUIDANCE SYSTEMS
{See aiso Navigation Systems & Missiles)
Ceramic gas bearings in new gyro reduces drift for
space guidance applications.....ccceieereeens CMPS Jum 17
Command guidance system developed for Titan
ICBM guides Tiros into preselected circular
C 00000360 30 05500000000955000555009000 PCM0 Jun 3
Electronic highway control usmg wire loops,
r.ahle ed delector
demonstrated.......e.0.00.0 BFE0 Jun 17
Half-inch cube mochles holding 12
ponents used in reconnaisance drone guidance
system, and military ao0n o Apr 29
Invisible elecvomc shield for baffling radar
and radar guided missiles is reported ......... 1 Mayé
Longrange radar, computer with high reliability
key units in ground- {led sateilite guid:
system .. May 27
Minteman it al guidance and flight controls
get $115-million boost . Jms

Minuteman’s guidance and control systems

reliable components for underground storage

1aSting Years...ceee oeeoionioisiioioionnne BFY Jun 17
Missiles and space continue to account for much

government money spent in guidance and com-

ponentry research afea.....eee o eoeeeiccees 1l Jun 3
Navy’s Corvus carrier aircraft missile, with

passive radar guidance, gets contract push.... BTWI1 Mar 11
Precision Atlas guidance system recentiy used to

measure rotation of @arth .....coeeeeennnann 1 Jun 17
Soviet remote-controlled fam tractors scheduled
to start large scale tests next year ........... 1 Feb 26
Steel marble used as moving short drcuit
analyze sensitivity of fuzes used in guidance
and detonation missiles ............... .00 P Apr 29
Superconductive gyro called feasible; use seen
in subs and space vehlclcs ...... BT@l Jn29
yraline is d-c vary
L-band maser pump power in radiometer .. ....... Tl JanlS
Gyro reference assembty for attitude-control
system in Able series space exploration probes .. Tl Jan 29
Gyro, sup , called use seen
in subs and space vehicles.......c..oiuuuieen BTWIl Jan 29
Gyro uses ceramic gas bearings to reduce drift for
space guidance applications........ceeeeaeiaes CN76 Jm 17
Gyroelectric piasma circuit used as an oscillator
1o generate microwave energy at 2, 000 Mc....... B Mar 4
Gyros, cryogenic, with extremely low drift rate
under development. .. ...ccceeeeiiioaiooscionns Feb 5
B
LA

Halil effect, coefficient determination of in evaluating

three-etement semiconducior materials .. . TAR3 Feb 12
Hall effect, definition of....... T§71 Feb 26
Hall probe speeds cyciotron design Apr 8

i for modern
(157153 00 ettt o oo O - KPP o 7 Jun 24
in tubing. Apr 8
Hawk Weapons System, autom auc laull -finding sys-

tem for iesting battery control center of ......... TF60 Jun 17
Hearing aids, comparison between 4 1/2-1b 1937 type

and new wireless eyeglass type ............... May 27

Heart pulse me musnnd and recorded with
in Czech ki Janl
Heat control civcuil using voltage constraint and NDR
logic improves consistency and refiability of

SpOt weldS ..........eceieiiieiiiiiiiiiaine 48 Feb 19
Heating, new ications of modern in 67 Jun 24
Helical antennas interlaced to improve overal|

radiation paltem of single helix............c.c00 Apr 29

Henri de France method of compatible color tv
system features sequential transmission of

:hrominance uses one-line memory in ncalver May 6
| sealing of done

with umbilical Wbing.....co.vuuiiiioeeeeaens PT91 Mar 25

Highway control, electronic, using wire foops,
cable and istorized detector

e ONSIrated . .ooue e eeioieniioioocnccncnnns 40 Jun 17
Hybrid of tubes and transistors cut power require-

ments of portable battiefield radar. . 67 Mar 18
Hydrogen thyratrons, what’s new in.. Apr 29
Hydrophones, material and backlno-phu se|ecuon

for sonar transducer design 62 Feb 26
Hypersonics, new developments in . T Mar 11
Hypervelocity work aided by use of electrlcally

exploded wires 100 Mar 18

techmwe o measure d—c mwnﬂm and hyshml

of magnetic materials ........ TFT0 Mar 25

3
L
i system, in

Britain.. May 13
Ignition system, istorized,

uses surface-gap spark plug 2 Mar 25
Ignitrons, welding control, what’s new in . o5 Apr 29
Image athicons and nverters, what's new in...... 5 Apr29
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Impedance matching transmitter to antenna using
circle diagrams . . ERS?73 Jun 10
PORTS (See also Business, Exports & Foreign Electronics)
Counterattacks to petition for import curbs on
Japanese Company signs contract with U.S. im-
porter for $1. 4 million worth of consumer elec-
tronic products.
Import picture for electronics industry in 1960.. ..
iRE Intemational Show and Convention gives U. S.
Firms chance to check activities of foreign
compelitors. . ..

BF30 Jun 17
SR  Janl

Japan adopts Ame tandards o pave way

for marketing transistorized color, and black

and white tv setin U.S. ......oooiiiiiiial.. BFZ7 Jan 22
Japanese black-and-white and color tv sets

arriving in quantity in U.S. ports............. BF32 Apr 9

Japanese exports to U. S. rose from 22 million in
1958 to 76 million in 1959
Japanese radios bought by appliance chain for

sale m U. S EN11  Janl
Japanese to market stereo
recorderlindUNS M. . . oroemsisisiercrs el w.e.. ENI1 Jan22
J istors are regi in i BF42 Jan 15
Increductor tuning devices for frequency syn-
thesizer gives stable, high-accuracy receiver and
transmitters ... ... oo o NI . o acici: RD122 Feb 12
INDICATORS
(See also Displays, Elec Devices, ind '
Readout Devices & Registers)
Cold-cathode nng-counter drives numerical
ifdicator veveiien... TFBO Apr 1
Ferroresonant storage and swvlcmng clrcults
ined with ic i form
electroluminescent typewriter.............. .. TF& Jan22
Gas-filler stepping tubes . . ... ................ TF4 Feb 19
Ground-velocity indicator using ¢c-w Doppl'
radar developed for helicopters. . ... ... o & w EN]1 Jan8
Indicator triode has fluorescent anode whose
illumination is controlled by grid potential for
direct data readout .. TF52 Feb5
Monoscope tube gererates characters for dlrecl
readout on a cro of on paper of digital computer
G086 | oacaoon THOTOTPIED T oh o0 ... TF117 Feb 12
Photographically- sensmzed metal meel md(es
custom labels for instrument and test equipment
CETEIS. 3 5 000000 000 o aeted o ot T Y N PTIO0 Janl
Portabte transistorized depth lndvcalor fa
ftocating fish doesn‘tneed crt ................ TF Feb5
Reversible decade counter used elml-dlglt !nn—
sistor-Nixie readout cireuit...............v0e TF% Janl
Smal| revotving globe for use by asuoﬂwl indlca(es
position of orblllnqlcapsule overearth ........ RDBS Agr 1l
reverse-bi 9 i raises
be point for ing indi
LICESHRE . 3.0 L L e vieee.. TFA8 JanB
Transistorized radio beacon desnmed to lmcuon
as aircraft crash position indicator ........... TF54 JanZ22
Wow-flutter indi for precise
tape recorder performance ... Jun 24
Inductance, circuit, technique for simply and
accurately measuring .. ... ..... ERSS8 Mard
nductance, measurement mgmeers cn!e need for
better measurement standards of................ BFS3 May20
Inductance, simple and effective means of
measuring in low-Q iron chokes .. .............. TFI2 Apr 29
induction heating coil opens capsules in pre-
determined area of dog’s gastro-intestinal tract .. PC29 Janl

INFORMATION RETRIEYAL (See also Data Processing)
Computer applications of future will be in re-
tnieving information and studying biological

Input geared to unambiguous restricted Engli
advance of fact-compiler concept Westem Joint

Computer Conference hears................ .. BF3% May27
Lab model thermoplastic recording system has
radar, ir, information retrieval and data pro-
cessor applications. ., ... . ENl Jan 22
Mark | perceptron demonstra
the alphabet ....................... . &nn BF43 Jun 24
INFRARED
Characlensu'cs of thermal, photoconducting
and pl gnet infrared
BB CIOTS IR, s taniaie afassssts o B . . 3o .. o . TFB72 Apr 1
Controlled environment 1or In!rared s!udles mde
pcssnhle with 86-ft tunne! ............ veee... BFBl  Marl8
ion of infrared ab: i in
evaluamq three-element semiconductors . .. ... TF103 Feb 12
Ground based missile roll control system uses
ive or infrared detectors........... RDBD  Mar 25
Growth foreseen in next two years in m'ranad
[MASETAT RIS 5L, . 20 o o[afele 000 SokJBes TF159 Mar 11
How to determine whether to use wsual iror
radar detection in fogor rain............... .. TF64 Jan 29

Lab model thermoplastic recording system has
radar, ir, information retrieva! and data pro-
cessor applications. . .

Rapid scan spectrometer de
frared energy radiated during power fiight

portions of missile traJectory . ............... TFB6 May 20
Three infrared and visual detectors under develop-

ment may change design concepts in advanced

military and industrial equipment............. EN1Y May 27
U R K s 4

detector responds to long infrared wavelengths., TF62 Mar 25

Injected-beam forward-wave amplifiers and back-

ward-wave electronically tunable oscillators,
W LS TN QW VeI o « osniolionsss o o ltlownstons ote-oie SRS Apr 29

Inspection automation machine lagging in

Britaln........oceme.. . . May 13
Instrumentation for exp!orinq !he ocems Apr 8
INSTRUMENTS (See also specific instrument)

Alr transportable nuclear reactor now in instru-

mentation state ...l ... ENI1 Jan}
American exports of precision instruments in

1959 up $7 million over 1958, ................ EN1l Mar 1]
Automatic pic system for

the spectral response of electro-optical maenals TF6b  Aprl
Automatic surveying system uses lightbeam pro-

jector and profile measuring device to measure

aitport runway roughness . .. ......oevveeannn. TFS54 Jun 17
Battery-powered transistorized scale-oHM

counter for measuring radioactive tracers im-

proves reliability, reduces costand weight.... TF74 Mayb
Blocurrents in human cells being studied by

Soviet Scientist with microetectrode ... ....... EN1l  Mar 4
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Biomedical space flight instrumentation system
tested on racing car crews. ... ... ..ol RD18S
Bridge circuit measures pulse response of arma

tures to pinpoint fauits during production runs. TF70
Current pulse generator for testing ferrite -nmory

COLEST o P o2are). - s R SR TF80
D-c transistor amplifier for measurmen! o' low-

amplitude long-period surface waves of ocean TF85
Digital oscilloscope for direct read-out of ampli-

tudes and waveforms amnounced .. . ... ... END1
Digital sampler for measurement of axis-crossing

intervals for design of weak signal detectors... TF88
Doubie focusing mass spectrometer going into

sateilite © measure elements in the exosphere.  RDB1
Double-focusing mass spectrometer measures

relative amounts and weights of atoms ........ RD74
East Germans publicize a-c voltmeter ranging from

6 mvllD 00IMV.\. spsmitng o-ovsjops ore T Movonifliere o s BF37
Electrical stroboscope displays pulses with rise

times of 10-10 sec. RD81

Electroluminescert devices
in nstrument face applications. ........... ... BTWll
Electronic ataxlameter for measuring involuntary

bodily movement........... vevevsesn.  RDTB
Electronic methods for boosting mnvu\tlmll

electromechanical counter speed ............. TF112
Eiectronic tonometer detects glaucyma by

measuring pressure within eyeball . . ... B - . TF115
Electronic wire gage for nondestructi ve measure-

ment of wire thickness.................o.... TF109
Electronics R & D in msuumalts in Italy md

Swedean) g BN, SR N | . SRl - < SR75
Emphasis at Third Imgma(lonal instmmenl Eltc-

tronics and Automation Show in Britain is on

industrial controls, digital building blocks .... BF34
Exvulmenlal current-measuring technique for

g dielectric ab in RD90

Flow rate of |et fuel containing radicactive 'ncev

measured by simultaneously gated oscillator and

radiation detector .......... TF58
French and British instrument mmpanles b hold

exhibitions in Moscow ..........ooviiiiiiaas EN11
French President DeGaulie nnuessed wlth range

of test i made by .p-cug  WEN1Y
French President DeGaulle Irnpressed with range

of test i made by PC31
Gas chromatography featured at Instrument Soclety

of America Meeting ........................ BF47

High-thrust propulsion systems to shm critical
emphasis In satellite development to component and

inSUNmetSE, 0000 cleelelo 0. « oo Bl de . oo e BF48
Hot and cold cmstmt-lmpedmce loads for
measuring noise figure of microwave amplifiers. RDé&b

Immersion goniometer for measuring ultrasonic
velocity in dl"even( medla ........ B s RD112

industriat hy graph uses d-c i

technique to measure d-c magnetization md

hysteresis of magnetic materials ............. TF70
Instrument fault in orlentation system causes

Soviet spaceship backfire ....... £1ole TR, - - e EN11
nstrument manufacture in India has mom tfnn

trebled in value in last thvee years .......... . BFS2
Instruments, controls, electron microscopes,

advanced communications are features of British

Exhibition in New York ................... BF46
Instruments highlighted at 1960 |IRE Intemalonal

Show and Convention ....................... BF47
Low-temperature research program to provide

higher-precision thermometry being expanded., RD98
Magnetic tape instrumentation recorder has ex-

tended bandwidth to accommodate new heads. .. TF44

and

field components of lake .. ......... .. PCH
Mass spectrometer measures quantity of hellun

escaping In electron tube manufacture......... TF74
Measurement engineers cite need for better

measurement standards of inductance and

capacitancel. SN i b 48 0.0 0L . | 8 . BBF53
Measurement techniques fo' mluatmq unnpure

refractory materials......... LoB Tl o TEM

Measurning circuit for simple and e"ecuve
determining inductance of low-Q iron chokes... TF112
Measuring flow rates of a variety of fluids by

detecting nuclear magnetic resonance,........ TF7?
Measuring switching speed of thin maqnellc films

using strip transmission line. . ......... .. N TF9
Milliammeter sorts look-alike metals u nq

thermoelectric effect to detect polasity........ PT72
Millipore filter tape instrument monitors hlm-pulty

waletl . . B O, . 3 A R« PT125

Minfaturized all-weather radlomelnc sexhn!
developed for submarine use,
Modern microwave instruments . 4
New applications of modemn mlcvowa
research and spectroscopy
Noise suppression factor display mlt computes
and automatically displays ratio of two time-
varying quantities........
Nuclear instrument shipments lor 1958 rise 33

percent over those of 1957............. MR22
Oscilloscope and oscillograph market will lmrease
50 percent between 1960 and 1962, ........... MR24

Oscilloscope checks operation of memory drum used
in air-traffic control system.................,
Oscilloscope with direct digital readout of ampli-
tude and duration of pulse signals reduce opera-
tor errors, cut measurement time ........ ....
Peak voltmeter uses transistorized flip-flop com-
parison and adjustment clrcuit to charge storage
itor during ial part of interp
interval.............. o
Phasemeter measures two signals in 100 to
band with 0. 2 degree for c-w and 0. 5 degree
foriplised(Uhi3, 8, 5o oo 0 o8 e oae o sl
Pho(ogrwhlc sysltm records electmmameﬂc
from tightning (sferics)
over jong distances, . ... ool ot % o b . .
Photographicaily-sensitized metal sheet md(es
custom labels for instrument and test equipment
PRARCIS isiuni's tioasiors o Mo A0 o o F O oo .. PTIOO
Photomultiplier and electrometer measure fluo-
rescence of glass dosimetry needle to determine

TFS7

RD&4

radiation exposure in human body. .. .......... TF14
Polarity coincidence multiplier detects weak low-
frequency signal in high-noise background. . . .. TF67

Mar 11
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Jan 1
Feb 5
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Feb 26
Jan 9
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Aprl
Jn 29
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Feb 12
Feb 12
Feb 12
Feb 12

Jun 17
Mar 13

Feb 19
Mar 4
May 3
My 13
Jun 24

Apr 29
Feb S

Jun 24

Mar 25
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Aprl
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Jan 15
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Mar 4

Jun 17

Mar 4

Mar 4

Jan 1

Mar 18
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Portabl e current-path venﬁer for aircraft applications
PC51

identifier indi
Portabie transistorized depth indicator !oc

locating fish doesn'tneed crt................ TFS0
Portable transistorized sound level meter for

MEASUNING N0IS €. 1ol - 55k I8 <10/ apeple TGN
Pulsed x-ray pencit beam gages mlckness of hot

and cold rolled metals . ...l PC62
Radi ation-operated fuei gage for missiles and

ABGTA Ftuaa SR PR vy - el B SeiBl @ RO117
Radioi sotope density altimeter is designed for

missiles and fast new aircraft ............... BF37

Radiometer measures noise radiated from phasma
at low power levels, .
Rapid scan spectromete:
infrared energy radiated during power flight

portions of missile trajectory ............... TF86
Reversible decade counter for measuring tem-
pevatue pressure and the like. . TFB86
develop lectric blood pr
meteriurpppss. soll Svriirrrced e fep - 18 RD75
Self-powered transistor oscilloscope has
response from d-c to over 5 Mc. TF80
Services need Inventions in componenl u’ms
tor, antenna and Instrument areas ............ BF3
Sharp resonances located using preci slon R-C
osciliator with high degree of stability....... TF71e

Solid-state radiation detector made of doped slllmn

gives new speed and accuracy to particle

F ] L — o oomeeveve DNEEL
Soviet exhibit at 1960 Leipzig trade fair

focused on new electronic instrument, auto-

mation and space. . ENI1
Status of industrial instrument business in Japan  SR53
Step-van truck with instruments for measuring air

pollution developed .............cccuverennnn
Strain sensing element of whisker slze and mm

strength gives 50 times greater sensitivity than

present metallic devices ....................
Talks on high-frequency slandams and callbra-

tions to highlight technical sessions during

1960 Conference on Slandards and Eiectronic

Measurements ...... . .
Technigque for checking callbfa!mn of 1-m md l—

transmitter percentage-of-modulation monitors. ... TF67
Technique for simply and accurately measuring

circuit inductance uses onty scope with cali-

PC48

BF11

BF53

brated sweep velocities..................... ERS58
Test instrument sales to both lndustry :m mIII-

1ary NS ISl . 5 o o o wiasthese oleisnaile siaiels MR26
Tiny platinum wire |s heart of Japanese bolomter

mount for measuring microwave power . .. Cmes
Transistorized slicer measures ampiitude pvoba—

bility density functions ............... oo METO
Transistorized subaudio swept signal generator

for testing servos and related equipment and

components. .. TF67
Two transistor voltage amplifier:

relay provide overload protection for voltmeter . RD92
Two-tube generator provides accurate, stable

intensity marker for oscilloscope over 8 to 22

Mc frequency range for bandpass measurements TF108
Ultrafast spectrometer for analyzing chemicai

reactions occurring on O, 1 millisec developed . BF42
Ultrasonic flowmeter uses two crystal trans-

ducers for common-path beam-direction to elim-

inate temperature errors.................. ... RDT8
Ultrasonic resonance thickness gage measues

missile radomes and nose cones ............. PC86
Undersea oll lines detected by metal iocator which

ge\era(es electmmaw\el:c fieid . BFS57
Unique | for inv:

ties of using plasma to propel space vehicles.. TFbb
University of Callfornia Lick observatory to con-

struct nebular spectrograph for collecting in-

formation on motions of gaseous nebulae ...... BF60
Use of stroboscope principle for nano and

picosecond oscilloscopes described ... ... EN11
What's new in cathode ray tubes for oscllloww SR55
X-ray analytical Instrumentation %o find

expanding market. . , ..., o mvievee «opere  (CED

INSULATORS

Dielectric dicdes and triodes to control large

amounts of current using thin insulating crystals

of cadm sulphide being BTWll

Frame of radiation beams provides nondeslm\:hve,
continuous method of testing cabte insulation,. PT135
ions detect pinholes in wire and cable insufation. PT77
Solventless sllicone resin for high-temperature
nsulation now commercially available ........ CM118
Spray-on insulator dissipates heat and wntrols

temperature on outside of space capsules....,. CM105
Teflon coated wire eliminates failure under corona
stress .., . Cwso
diodes and triodes. ... .................. )
Integrator for transistorized slicer used Io meas:re
amplitude probability density functions. . <. TFIO
Integrator, logarithmic, for nuclear radiation TF43

am .
interference from other stations reduced during
1onospheric sounding by circuit which separates
destred pulses from unwanted tone signals....... TFI18

Interference from generators, power lines, spark
plugs and other electrical gear to be measured by

NBS’ Boulder Labs mobile fietd unit ........... BFS2
INVERTERS
inverter for transistorized slicer used to measure
amplitude probability denstty function. TFI0
Transistorized inverter for Mobile Digital
puter (MOBIDIC) .uuieoies sonisncoisonesons .. TFR2
Transistorized inverters working at 1,250 cps.
power 40-watt fluorescent lamp off 24-v battery
in British railway coaches. . ... + JIESS,
Tumel diodes used in inverter configuration..... TF55
Typical semiconductor inverter for microcircuit. .. TF&9
lon engine using cesium stream being contracted for
by NASA ............ 00000 T EN11
lonization, transmission of signals lhroum nmal
layers and through shields formed by nuclear
vehicles, hypersonic reentry vehicles, rocket
motor exhausts and nuclear explosion........... TFBl

lonospheric sounding, circuit reduces |nterfevu|n!
from other stalions by separating desired pulses
from unwanted tone signals..............
for modern licati
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May 27
Feb 12

Feb 26

Jun 3
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Mar 4
Jn 15
Apr 1
Jn 8
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Apr 2
Feb 26
Jan 15
Jun 10

Mar 11

May 27
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May 6
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May 27
Feb5

Jun 24
Jan 15
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May 27

Jun 24

Jan 9
Mar 25

Feb 5
Jan 29
May 13

Jun 17

May 20
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lons. 1o affect health and behavior. ........ BF45 Feb2b
Isolation amplifier, unity-gain, offers high sﬂ){lw
and input impedance., . Feb 26
israel ~ and
UNDBIWAY iN .. .oeirinncrnannanns 8 Feb 12
italy -~ and deveiop y
UNGEIWAY iN . ceevrercerennnnannecennnennneens SR75 Feb 12
[ ]
L 4

of radar in presence of TF6 My 6
Japan (See Foreign Electronics)
JETS, Junior Engineering Tech Society, stdied
two-ton magnetic Wit......cveiiiernnnonienns PCA8 My 6
Keyer, phase-shift, for double-sideband suppressed
carvier ransmitler ... . .cceiiiiiiiitciicanen TF41T FebS
KLYSTRONS
Klystron amplifiers for modem microwave appli-
GBI 50000000000609090556060009009000000 SR67 Jun 24
Klystron, high-power S-band kiystron, for long-range
radar or troposcatter communicationS.......... CMB2 Feb 26
Novel handli for
power kiystron aver 10 fest tail . . PTI92 Marll
Reflex kiystron amplifier with hyhr
give improved gain and HNEANEY. .. c.oeuvoneas TFe4 Jun 10
Reflex kiystrons used as microwave receiver
amplifiers for X-band radars ...........co00n. TF56 JwmB
Refiex klystrons used as millimeter wave ampii-
(E%00000000060000000000000000600E0000000 TF7] Mar I8
Uttra-clean electron gun promises greater power
rating, longer life for radar klystrons ......... EN11 Mar 28
What's new in megawatt and high-power c-w
kiystrons. . veee. SRSS Apr29
[ ]
[

Laminate with properties of Teflon and glass ideal
Wave ApPICALIONS «..vvevnsre vonnnsornsssannns CNPS 4m 17
for high-temperature printed circuits and micro-

Lamps, incandescent, now avallable as pin-

FFE)0Bo0000000600000000000000 60000000000 CMB6 AprlS
Latch circuit using saturable reactor is high-spewd,

low-cost and SImPI ............c00eivinianans RD66 Jn8
Life, of in g type

electron tubes being researched........ ..o SRS Apr29

Light dimmer, solid-state, weighing 1 1/2 pounds
promises to cut industrial power bills by 30 percent BF39 May 27
Lightming and earth’s magnetic field being studied to

develop long-range vif navigation systems....... ROT8  Aprg8
Lightning discharges to be studied by University of

L 000000000000000000060000000000 G0BC00E BF60 Marll

Lightning photographed by intermittent recorder . RD64 Mar 4

Littrow mirror system for monochronator of mpid
scanspectrometer used to detect and analyze
infrared energy raidated during power flight por-
tions of missile trajectory....cccvevvvnnrrronns TF86 My 20

LOGIC CIRCUITS
See Also Digital Techniques)
Fllp-ﬂop uses indicator triode with fluorescent
anode whose illumination Is controlled by grid

tential

Nlﬁvspeod transistor switch for computer logic

circuit performs at micro-energy levels........ Cm98 My 13
Japanese develop new computer fogic -- high

speed parallel adder-accumulator and shifter... BF36 Apr 15
Magnetic element of fervite composition for storage,

switching and lopic applications in digital

computers has advantage of open flux path

Mark 1 perceptron demonsirates ability to
the alphabet .. ..ceeeiisaosessinianianasses

Micron-thick permailoy plated onto copper basis of
new thin film logic and memory devices developed

EN1l  Aprl
TF73 Jum 3

Tunnel diode logic circuits—modes of operation
and effect of circuit component tolerances .... TF103 Jun 24
Tumel diodes used in EXCLUSIVE-OR and SUM
circuits and fip410PsS. .. ..ovvnerraeninnnenes TF55 Ja 29
Typical semiconductor logic block, and gate and
NOR for microcircuits. .
Lossev effect, definition of
Low-noise devices used with modern microwave
QQUIDMBNT . .0coiariassaniionsairosiossasanes SR6T Jun 24

TF69 May 13
TF71 Feb 2

Machine tool control shows little penetration in

BELAIN] L 0L i ue alale/clua/calaa0lalaelaalsisalsiolelavalalsiels BF52 May 13
Machine tools controlled by thyratrons driving step

motors in response to signals from a programmed

(- 0000000000000600000000066000006000000A000 TFI74 Mer 11

MAGNETICS (See also Thin Films)
cl king machine ty

SENSING| o 0laeioioltaisiiasuaalslsas/siiolnaaeissesiels END Jwn 10
Control systems, solid-state electronics and
electromagentics featured at Seattle’s Tth

Regional IRE Conference ...........c...c00ue BFYY Jun 10
Current pulse generator for testing ferrite memory
CONBS| Lululoeieslbaeulalolelolosslaisaissenivulalsonioisias TFS0 Jan 1

...... 8FM4 Jumn 17
Earth’s maw\euc field and Iimmmg being studied

to develop long-range vif navigation systems .. RD78 Apr 8
Electronics R&D in magnetics in Maly.......... SR75 Feb 12
Experimental solid-state generator for converting

pulsed d-c magnetic Nelds into microwave radi-

ation has beenbuilt ......... ...l EN11 Feb 19
Flexible Mylar magnetic disk memory unit stores

50, 000 to 60, 000 bits ...

84

Industrial ph uses d-c tach-
nigue to measure d-c magnetization and hystere-
sis of magnetic materials ................... TFI0 M 25

Magnetic analyzer for double-focusing mass
spectrometer . ROTA Jan 29

Magnetic nlemenld err s!

age, switching and logic applications in digital

computers has advantage of open flux path,

excelient squareness characteristics ......... RD164 May 20
Magnetic, noncontact shaft position disk encoder

offers high rotational speeds and refiabitity for

couwt:r control and data logging uses ...... RD1l4 Apr 29
of color ion using
circuits to rep hues faithf TF76 Jan 1
nuclear, at
Instrument Society of America Meeting ... ..... BFAT Jun 24
Magnetic spot-welding electrodes hold small parts
to be welded to sheet or strip material ........ PT88 Apr 15
and
field components of Jake ..........cco.euuen PC3 My 6

Measuring cathode temperature of commercial
tubes by using magneuc field panllnl to retard-

ing potential RDSO Apr 15
Measuring flow
tecting nuciesr magnetic resonance TFTT A 1

Measuring switching speed of thin magnetic films

using strip transmission line ................ TF9 Jm 3
Miniature magnetic head for high-density memory

drum consists of coil wound over four-layer core  TF55 Jan 29
NBS discovers a series of ceramic materials that

exhibit simuf! both f ic and

ferrimagnetic properties ... .

. CM128 Feb12

Optical-electronic magnetometer mde
of vehicles inspace........ccooevniiiennnn, TF55 Apr 8
magnet memory unit (Twistor) ready for
MAsS Production ..........coceeuiiienocacas BTW1l Jan 29

Project Madre to use magnetic-drum receivers to

autocorrelate echoes from over-the-horizon radar

Missile warning System ..............e0uue.s BF28 Feb 5
RCA to open research [aboratory in Japan to study

electrical, magnetic and optical properties of

solid-state phenomena EN11 Jun 24
Recent progress in solid state ogy npu‘tld

at 1960 Solid-State Circuits Conference ....... TFHY Mwr 4
Semiconductor wafer Hall probe in magnetic field

plotting system speeds cyclotron design . ..... ROS0 Apr 8
Six ways to use magnetic core shift register

elements. .. .....ouiiiiiiiiiiiaiiiianaeens TF8O0 Jan 15
Spiral magnetic paths (Twistor) used in digital

compuler memory CMB4 Mar 25

elec! be

use with masers and In soli-state research

requinng cryogenic temperatures and a magnetic

(%) cooaooooooooosscac0ce0000asan00000000 EN11 Mey 20

( i i re-

tains fast frequency selting many hours after

control signal removal ........c..0iiiiinnnn. TF48 Mar 4
Two-ton magnetic unit studied by members of

JETS (Junior Engineering Tech Society) ...... PC4S May 6

d indi A

detector responds to long infrared wavelengths TF62 Mar B
Value of thin magnetic films in computer memory
systems being explored by Case Institute of
Technology .......cocneuniinnnnennnnncones BFS3 Feb 12
MAGNETOHYDRODYNAMICS
(See also Plasma Physics)
Experimental magnetohydrodynamic generator

produces 2% kw, runs for four minutes ........ ENLl Mwr 25
power plant
oﬂenng high-efficiency output being studied... RD92 Jan 1
of AIEE points.
up electronics industry’s growing intsrest in
plasma research ........iieiieiainiainnanen EN11 Mar 4
Magnetohydrodynamics takes on new significance
to electronics industry ..............0.0ina BF52 Mar 11
New in direct heat to
electric power without using moving WB ..... TF159 Mar 11
and field
components of lake

of vehlcles in space ...
MAGNETRONS

Crossed-field amplmev called Circlotron uses

element ..... TFL J 5

Experimental magmtrons for 32, 12, 8 and 4 mm

wavelengths give peak outputs of 1,100 70, 80,

and 40 kw, respectively ................c.... CM96  Mar 18
Magnetron with 25-kw peak power at 35-kmc devel-

oped for surface detecti on radar set EN11 Jan 15
What’s new in magnetron oscillators . . SRS5 Apr 29
MANAGEMENT
(See also s and

Market Research)
Automatic teaching machine (Tutor) simulates
compliex electronic gear, speeds development of
technical persomnel ...............coeuuinas BFM Ax 2
Company combates shortage of semiconductor
engineers by giving series of in-depth, 13-
... BFM Jm 17

ic parts specs.. BF31 Apr 22

of mlllhry i
Do’s and don’ts of hiring engineers and scientists BF40 Mar 11
Electronics to be third largest U.S. industry by

B 0000000000000000000000000000000000000 MR24 Jun 17
Government may set minimum wage next year for
workers making functional components ....... BTWIl Apr 15

Guide for measuring new product success record .. MR30 Feb 26
Labor Department to hold hearing on minimum

wage for electronic component parts plants seil-

ing to government

tube and semiconductor pmducuon workers . BF3l Jn 8
Mass of by
industry firms is on way down according to

TEPOTES . .. uvenn i riinenneaeaanaaens 8F40 Jm 3
Selective paging system uses coded transmission

for voice intercommunications with up to 45

stations
SeIH\elp plan involving ng and

lishment of trade association spuds industrial

growthonLong Island .......c.coiiieennnnns BF3 Mwy 6
Survey shows that field engineers resign jobs

because not enough management experience is

OMNed ....cciieatiaiiaicetses et ceansones BF52 May 20

TP68 Feb 26

West Coast manufacturer urges government give Q
awards for production ............c.00iu00n BF4Q Jan 1
MANPOWER (See also Education and Management)
Automatic teaching machine (Tutor) simulates
complex electronic gear, speeds development of

technical pevsml ........................ BF3Y Apr 22
Company

engineers by giving series of in-depth, 13-week

EEE 0000090009000000630530900000500009 BF44 Jun 17

Do’s and dont’t of hiring engineers and scientists BF48 Mar 11
Florida’s new industrial lure: plant-and-house

PACKBOE ...covvannnenranannnasiansananonns BF Jun 10
Government may set minimum wage next year for

workers making functional components ........ BTW1l Apr 15
Guggenheim Fellowship winner works in Britain’s

Atomic Energy Research Establishment . ...... PC39 Jun 24

importance of Japan’s manpower in her rising
electronics industry

Labor Department to hold hearing on minivasm wage
for electronic cwnmmt parts plants selling to
ernment .

tube and semiconductor production uorkevs
Mangower distribution of electronic industry pcr-

EEOIREEY 000000000000000000060000000 6000 SR49 Jan 1
Mass of by
industry firms is on way down according to

ties, skilled and favorable fi 4

climate stimulates area’s growth ............ BF30 Jun 17
Survey shows that field engineers resign jobs

because not enough management experience is

{711 ) an000600 0008086a0800000000a0ABARIA0 BF52 May 20
U.S. forms plan to hire 44 percent more EE grad-

uates in 1960 than N 1959 .................. BF39 Jun 24
U.S. Information Agency needs engineers to keep

Voice of America’s Greenville installation going EN1I Jun W0
What exhibitors are saying about recruiting at

forthcoming IRE Internationa! Show and Con-

D) 00000 00000606000000 0003066 H0BIOCA00 BF30 Mar 11
Maps of ground terrain made from air with side-look-
ing all-weather radar ......................... BF49 Apr 15
Marker stable
marks for oscnlloscooe over 8 to 22 Mc frequency
band for bandpass measurements............... TF108 Jun 24

MARKETING (See also Market Research and Safes)
Automatic gas-fume detector alarms, Loran, radio
telephones, direction finders, and depth sound-
er fish finders make up new $10-miltion smalt

LB seoo00000008000500 s00a000020688 BF30 Jen 2
British and U. S. computermakers step up sales,
ional and service ities in Europe BF34 Jan 8
Commerce department forecasts $2. 2-Billion con
sumer market in 1960 . ............. ..ol BTWLl Jan 2

Delivery of new single-sideband comsaunications
systems for military and commercial market

og computermakers
marketing trrowh pricing and design flexibility BTWI1 Mar 18
Digital computer for industrial control functions

being marketed .................cioiiiial, EN11 Jan 8
Dutch market their first electronic computer which
uses transistors and ferrite cores ............ BTW1lL Feb 12

Electroluminescent devices output to increase for
a wide variety of military and civilian markets BTW1l Jan 29

Electronics market for 1960 . SR49 Jmn 1
EMI Electronics of England expands eting of

computers IN LS. ... ... .iiiiiiiiaiiiiaaas BF36 Mer 18
Increased woducuon, marketing activity forecast

for electroluminescent devices .............. BTW1Ll Apr 1
Japan adopts American NTSC standards to pave

way for marketing transistorized color, and

black and white tv set mU.S. .............. BF27 Jmn 22
Japanese Industrial Trade Fair feature consumer

items for U.S. market .........o.oiuvinnnns EN11 Apr 29
Japanese to market stereo 4-channel tape recorder

inU.S. EN1l Jan 2
Low-grade sulicon in demand Urope . ........ CM68 Jn 8
Manufacturers expect continued increase in tv and

audio marke( .............................. BF Feb 5

to develop-

ng small conwters for small businesses ..... BF39 Apr 8
Markeling techniques of electronics industry in

{11 A0 00nc0Aa6000000000000006E0a000000) SR53 May 27

Microminiature modules (MICRAM) with component
densities of 2 million units per cu ft being

marketed
New business data prt

sophistication at modcrale PICE ..ivniannnnns BTW1l Apr 15
One company’s h to beefing up

G303 onanacaosco cogaacacoanceoeoonga EN11 Apr 29

Self powered portables, more color sets and addi-
tional remote control models focal points of

1960 TV imazket .oocsaiiidiiiialaeiavsaasisnie BF44 May 13
Transistorized tv set to be marketed by Japanese

firm during 1960 .. Jan 8
Tunne| diode circuit

computer, communications and receiver amplifier

APPIICAYIONS T L LT es s aaa slaelelaalalelsss BF36 Feb 2
Tunne) diode factory production announced by

U.S. and Japanese fims ............co0000n B8TWll Feb 12

U.S. electron tubes and semiconductors of special-
ized types and advanced designs in demand
E0E) 50090000a09009050090000909090009900 BF48 Feb 26
U.S. 'mvsplmlnhke«pen:entmEEm

uates in mo than in 1959 Jn 24
X-ay analyti
0 00000000000000000000800669000060060 BF53 May 6
MARKET RESEARCH  (See aiso Marketing and Sales)
Color tv sales to rise $10 mitlion in 1960 ....... MR24 Apr 2

Dollar value of plastics parts produced by elec.
tronics compantes in 1959 is $250 million,
double 1958°s $125 miltion ................. MR24 Jun 24

Electronics firms urged at EAl Industrial Elec-
tronics Conference to sell systems instead of

hardware to industrial customers . .. MR22 Jm 22
Electronics industry exports for 1959 are
million, down 3 percent from 1958 ........... MR20 May 6
Electronics to be third largest U.S. industry by
W28 0000000000000000008000000060900000000 MR24 Jun 17
F-m radio set sales to show gain of 50 percent
OVEr IASE YBAr ... . cvivianinciioeinnnnnses MR26 Feb 12
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Guide for measuring new product success record MR30 Feb 26
Hearing aid sales will increase by 11 percen(
I NEED .o Jp g HCEOOE S e N SO MR28  Mar 18
Hiring in communications equipment mdusu'y up
13 percent 3 MR26 Mar 11
Industrial products to reach $8 MR26 Apr 15
Japanese exparts to U.S. rose from 22 miltion in
1958 to 76 million in 1959 .................. MR26 Apr 29
Magnetic tape sales to increase by 30 to 35 per-
cent on 1959 in 1960 Jan 8
Manufacturers look for quadrupled digita cmoubr
" sales over next five years .................. MR24 Jun 3
Microwaves components study of 1958 production
issued by Commerce Department’s Business
and Defense Services Administration .. MR24 Apr 8
Military marketing strategy MR26 Mar 25
Nuclear instrument shipments for 1958 rise 33 per-
cent over those ol 1957 . .................... MR22 Feb19
Oscilloscope and oscillograph market will in-
crease 50 percent between 1960 and 1962 ..... MR24 Feb 5
Preliminary statistics indicate tube shipments
increased 145 percent between 1954 and 1958.. MR22 Mar 4
Replacement parts, repairs and modifications to
cost military $900 this year . MR30 Apr 1
Retalil sales of tv sets will rise 60 to 70 percent
higher In 1970 ........oviniiiiiiiaiiiiians MR26 May 27
Sificon controlled rectifier dollar sales to double
IAPIDGORS I, rarys afeferers . ool ee o MR2Z2 Jan 1
SHp ring assemblies become major electronics
components market, sales rise 25percent yearly MR30 May 13
Tantalum capacitor manufacturers look for 20
percent sales increase over 1959 level ....... MR24 Jun 10
Test instrument sales to both industry and mili-
tary rise fast . . Jan 15
Uttrasonic cleaning equipment sales to be up 30
percent over next five years ................. MR28 May 20
Year 1960 to see increased semiconductor sales,
maintenance of high level 1959 eiectron tube
sales.. MR24 Jan 29
Mars, MIT interpianetary space probe to take photo-
graphs of 40 percent of surface of .............. BF49 May 20
MASERS
Army announces development of 25-Ib ruby maser EN11 Apr 22
D controlled attenuator called Gyraline varies
L-band maser pump power in radiometer ... ... TF71 Jan 15

Search for new materials plays key role in maser
development .. .

Superconducting elec! mgne ing explored for
use with masers and in solid-state research re-
quiring cryogenic temperatures and a magnetic

) oo oBbiag o bana SR T SRR ENI1 May 20
Mass spectrometer, double focusing, going into sat-
ellite to measure elements in the exosphere . . RD81 Feb 26
Mass spectrometer tests tightness of seals ........ TFT4 Apr 1
MATERIALS
(See also Ceramics, Dneleﬂnes Insulators, Plastics,
s and Thy
Auto Company tests energy absorption of materials
impact of steel ball of surface ............... PC30 Jun 17
Automatic spectroscopic system for determining
the spectral response of electro-optical ma-
L O evur /e oo e e » o cHevOReTS « o 570 TF6b Apr 1
Beryllium oxide heat sink solves problem of heat
removal from tube anode in rf tetemetry power
amplifier . .. May 20
Defense Department considers establishment of
Information center on ceramic materials to aid
research . EN11 May 13
Device materials lested at-460F . PC39 Jan 29
Dielectric diodes and triodes to contro! large
amounls of current using thin insutating crystals
of ide being d ped .. ....... BTWIl Jan 22
Digital programmer automatically adjusts and con-
trols fumace temperature during preparation of
high purity materials ....................... RD122 Way 27
Emphasis on basic scientific progress and dis-
coveries in Conference on Electronic Conduc-
tivity in Organic Solids ... RDI12ZT May 27
Epoxy resins for encapsutation display n
structure, reactivity and curing characterisitcs CM71 Feb 19
Four basic research programs underway to develop
ductile ceramic and ionic crystals ........... CM100 Jan 15
Gaillum phosphide diodes and switching devices
withstand 1,500 € ..............oooiuan. CM71 Jan 8
Gas plasma gun sprays materials with high melting
points onto materials with relatively low melting
POINESE JUNNIC 2 2wt | . oo ol Bl ™. o « oo PTT? Feb 5
Germanium used in new alloy for brazing stainless
Stecli . o B aomw . . ooy . o e ot I Boe o PT127 Apr 29
Germans develop world’s purest silicone, and
continous process for making pure cryshlllzed
silicon BF49 May 13
Goid-antimony alioy gives more even ¢
semiconductor doping ...................... CMTl Jan 22
High degree of piezoelectricity in zinc oxide and
cadmium sulfide has been discovered ... ...... BF52 Jun 24
High-purity tungsten now easily plated on metal
surface using vapor deposition process . ...... CM85  Jun 10
How butlt-in damping controls violent motion im-
posed by vibration ...... .. ...l CM186 Mar 11
Immersion gonlometer for measuring uitrasonic
velocity in different media .... «.. RD112 Jun 24
Knitted metal mesh protects electronic equipment
from shock and vibration .........o.oooooi., CM34  Mar 18
Laminate with properties of Teflon and glass
ideal for high-temperature printed circuits and
microwave applications CM79 Jun 17
Low-grade silicon in demand in Europe . CM68 Jan 8
Material and backing-plate selection for sonar 3
transducer design .................... TF62 Feb 26
Materials for potting base of eleclmn tubes CM84 May 6
Materlals hold key to development of electron
tubes capable of reliable performance at high
ambient temperatures . ...l . CMI18 Apr 29
Materials progress in transistor potting, high-
tensile strength polyemylene and plasllc tam-
inates reported . " CMB4  Apr 15
I‘av.enals research aclmty n Japan SR53 May 27
refractory materials TFI1 Jan 15
Methods of metallizing cerami
ceramic-metal assemblies ................... CMB6 May 6
More use of and for i
seen at Electrochemical Societymeeting ...... EN11 May 20

electronics - JULY 1, 1960

National Research Council urges government to

give high priority to development of material .. CM85
NBS discovers a series of ceramic materials that

exhibit simultaneously both ferroeiectronic and

ferrimagnetic properties .................... cMm128

New cathode base metal for tubes greatly improves
microphonics and resistance to cathode bowing
underiseversishockpy.. . . . U S, | |

Paper-base phenolic lammate provides llame

e with cold char-
acteristics
Predicting possible three-element semiconductor
materialSEREE. . .l . of o SR DR RNSE . TF103
Producing germanium from flue dusts of certain
kinds of coal
Production of large ceramic piece:
clircuit boards reported ... .......... ... CM87
Report on high-temperature ceramics............ CMI116
Response of electronic system components and
materials to Irradiation from nuclear-powered
aircraft TF69
Review of uramum colmounds suggests some may
posses semiconductive properties of interest in
high-temperature applications ............... CM130
Scientists grow single crystals of transparent
gallium phosphide experimentally ............ ENI1
Search for new materials plays key role in maser
devetopmenti, . o, B . . cadh o s i TF159
Solventless silicone resin for high-temperature
insulation now commercially available ........ [o") b1
Special machining techniques for forming pure
tungsten into intricate shapes ............... cme7
Spray-o0 insulator dissipates heat and controls
temperature on outside of space capsules ..... cMm05
Teflon coated wire eliminates faiture under corona
SUPeSSwvrmysrs o vl oo s CMa0
Thermoelcctric cooling now possible using new
semiconductor materials .................... CMss
Two fast-hardening epaxy adhesives introduced
for bonding components to circuit boards ... ... CM1l6
Use of gailium phosphide in point-contact devices
potnts to d of gallium phx
(e Ty SoRgnrme— 5o . CM108
What’s new in photocathode materials .. .. SRS5
Measurement engmeefs cite need for hemr measu'e—
ment d. of i and ... BFS3
Mechanical environment and assembly of recuvlnq-
type electron tubes .. SRS5

MEDICAL ELECTRONICS  (See also Biophysics)
AF studies affect of high mtensity sound on

human physiological reactions . PC46
Artificial neuron designed as componenl lor study-
Ing self-organizing systems reported at 1960
Solid-State Circuits Conference ............. TF39
Biocwrrents in human cells being studied by
Soviet Scientist with mlcrneleclmde .......... ENI1
1 space flight i sysiem
tested on racing car crews ................. RD185
Closed-circuit tv for monitoring dental surgery
and for assisting in diagnosis being studied . . RD92
Computer calculates turbidimetric assays in
automatic microbiojogical testing ............ RD67
Cryogenic electron microscope of future may give
man his first view of atom BF32
BF28
Dental anesthetic device using stereo sound placed
T production’s 0L JLEG . . Remmmseie v . . . . EN1]
Electronic i for ing i ¥
bodily movement ... ... ...l RD78
Electronic equivalent of neuron discussed at
winter meetingof AEE ..................... BF28
Electronic tonometer detects glaucoma by meastr-
ing pressure wathin eyeball ................. TF115
Electronics R&D in medicine in Sweden and
Israel 8. .00 . ... B ooanw Bew SR75
Hearing aid sales rise . MR28
induction heating coil opens capsules in predeter-
mined area of dog’s gastro-intestinal tract .... PC29
lons affect health and behavior in space, sub-
marines and department stores BF45
. e fh
RleGlronicS I, Y, | S . L. SRR . 8. ... . EN11
Low-energy short-lived radioisotope samarium-153
produces high quality diagnostic radiograms . BF42
Measuring flow rate of blood externally by detect-
ing nuclear magnetic resonance .............. TFT7
Mulual aid between electronics and medical men
seen essential to medical research ........... TF159
New applications of modern microwaves in medical
research and spectroscopy .. .. SRe7
Photomultiplier and electrometer measure fluo-
rescence of glass dosimetry needie to determine
radiation exposure in human body .......... TF4
Preview of medical eiectronics sesslons for forth-
coming IRE Show and Ci BF32
Russians develop photoelectric blood pressure
Meter L.ttt RD75
ting industrial ds may find
application as highly sensitive thermometers .. RD76

Solid-state radiation detector made of doped
shiicon used Tn surgical probe for cancer treat-

ment contro} 4
Status of medical electronics in Japan .......... SR53
Television tracking system records eye focus

points and movements TF57
University of California probes new ways to use

radiation in bram study ... ...l BF53
Wireless eyeglass hearing aid developed . ....... PCa3

MEETINGS (See also Conferences and Conventions)

Advanced research projects discussed at North-
east Electronics Research and Engineering

Meeling oS .. 8. . . o IS, . BN TFN
Gas chromatography featured at Instrument Society

of America Meeting ........................ BF47
Magnetohydrodynamics symposium of AIEE points

w electronics industry’s growing interest in

plasiia(researchi. S .8 N 8. . EN11
Marine experts at AIEE winter meeting indicate

sophisticate electronic gear on ships may mean

more solid-state power supplles .............. ENL11
More use of tantalum and bium for capaci

seen at Electrochemical Society meeting . . EN11
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Non-newtonian color optics being used in color-
receplion system using two monochrome tubes
shown at regional meeting of Society of Photo-

graphic Scientists and Engineers ............ ENLL
Sixth annual symposium on Reliability and Quality

CONtrol % e, . g 't - Fe- 28 b L Rl BFY
S vity basic work

1s still concertrating on cryotron, major pro-
blem is fabrication 5
Tube-transistor compartsons, mi. cs,
space electronics, computer applications and
engineering education discussed at winter
meeting of AIEE
MEMORIES
(See also Computers, Cores, Data Processing, Digital
Techniques, Storage Devices and Thin Films)
Current pulse generator for testing ferrite memory

BF28

COCES) 3. LSRRI T8 0F . TF80

i dellmd

strobes loglve hlgh s/n ratio in digital computer

menioriesf R, | ser | 5 Sty 8 Tl TFR
Expandable random-access solid-state memories

operate over 15 to 55 C temperature range,

require only 3 percent supplies .............. TFlo4
Flexibie Mylar magnetic disk memory unit stores

50,000 to 60,000 bits ...........c.eeenan.. TF55

Information stored in form of acoustic energy in
quartz delay line ..

Magnetic thin Mims dots for computer .

Mark | percepiron-demonstrates ability to leamn

thelalphabetsy. . Joierh #8e8 . feke « oo oo Juenaas BF43
Micro-sized ferrite-core memory array for data

processing system operates under environmenta!

el T SRR U ot}
Wicron-thick permalloy plated onto copper basis of

new thin film logic and memory devices de-

veloped in Japan ...l ENLL
Minature high-density memory drum stores

300, 000 bits TF55
Osciiloscope check operation of memory drum

used in air-traffic control system ............ BF®

Permanent magnet memory unit (Twistor) ready for
mass production ...
Precision tuming device for finishing outer-

diameters of memory drums . ................. PT126
Rice Institute develops 8, 192-word grid tube
memory, expect expansion to 32,000 words. ... BFS9
Spiral magnetic paths (Twistor) used in digital
COMPULEr MEMONY .. ....iieniaannnnnanonnns CMB4
Superconductors to find use as components for
high-speed switches and memory syslems ..... BF32
Mercury pool tubes, what’s new in .. . SRS5
Metal locator detects undersea oil | BFS57
Metals that iook alike are sorted by mllllammeur
using thermoelectric effect to detect polasity .... PT72
Meteor showers found to be more frequent than
previously suspected by use of radar telescope
capable of detecting micrometeorites ........... RD106
METEOROLOGY  (See also Atmospheric Studies)
Automatic weather station can be air-lifted to
normally inaccessibie areas by helicopter . .. .. BF&3

Circularly-polarized, high-gain antenna for auto-

matic tracking of Tiros meteorological satellites TFS7
Data gathering and ogging system monitors

nuclear radiation levels and weather conditions  RD64
Electronics R&D in weather aids in Australia ... SR75
Instrumented low-cost Arcas and Loki weather

rockets slated for daily firing ............... BF43
Slde-looking radar makes all-weather air maps of
Grounditenain .. .0 Rl 08 . L . BF49

Tiros transmits data with two 33-ounce off-the-

shelf f-m telemetry transmitters .............. BTWIl
U.S. Weather Bureau completing installation of

advanced, high-speed facsimile recording

equipment for high-altitude weather map net-

work . Y. . AR BF49
Meter, phy
Russians RDT5
Meter, portable transistorized sound level, for
measufingnoise’ .o ... 8 ool doad s doa TF64

Meters, percentage-of-moduiation, for f-m and t-v
transmtters, technique for checking calibration of  TF67
MICRAM (micr
teliable assembled modules) are being marketed
Microfilm, monoscope sysiem converts computer
data into visual foomon ... ..................
MICROMINATURIZATION
(See also Printed Circuits and Thin Films)
Approaches to design and fabrication of micro-
miniaturized digital computer for space ap-
phicationSERL. e, i Brreie ot A
British approaches to microminiaturization 3
Ceramic-based microminiature adder for baNistic
missile computer
Circuits grown form pool of molten semlcommlu
DV (R O (., | L S B
Eastern Joint Computer Conference indicates
compulers are heading for 1, 000-Mc werahm
and microminiaturized circuits . .
Electron beam device accurately dv
holes in evaporating masks used in llmnh-
(P20 ORI 2 TR e
Germanium diffused base transistor with open
circull base connection serves as inductive
diode in mi ircuits ... ..
Half inch cube modules holding 12 to 18 com-
ponents used In reconnaisance drone guidance
syslem, commercial and miiitary computers ... CM123
Microelectronics discussed at winter meeting of
AIEE B ol oo 88 . . . o SRR . st SR e
Microelectronics to get special attention at 1%0

BTWIl
BF11

Solid-State Circuit Conference .............. . EN11
Microminiature modules (MICRAM) with companent

densities of 2 million units per cu ft being

marketed ......... ...l - AREEERTre 8Twll
Micromini. e circuits fi nuclear

radiation resistance offered at IRE Inter-

national Show and Convention ............... BTWll
Microminiaturization discussions dominate Efec-

tronic Components Conference .............., F4b
Mlcmmmaunzzum highlighted a( 1960 IRE

Show and C: 5 BF47

Micro-stzed vacuum tubes encapulated in a solid

block reported at 1960 Western Joint Computer

Conference ........... PR S Fow, ve... CMIO00
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New icrominiaturization ...... TF199 Mer 11
New lnple-dlffusnd npn silicon mesa devices

designed for low-power high-speed switches

shrunk to picoSize . ... .iiiiiiiiiinaas CMBZ Apr 8
Practicality of using small ceramic receiving

tubes in

circuits (TIMMS) cME2 Jum 10
Recent advances in preparmg thin film c

dielectrics for microminiature capacitors ...... CM3% Jan 1

Recent progress in solid state technology reported

at 1960 Solid-State Circuits Conference ....... TF39 Mar 4
Selective diffusion and shaping of semiconductors

to form complete circuits cuts size and weight,

improves reliability ............v0e0eiennnn. TF69 May 13
Serles of papers on thin films presented in 1BM
Journal .. CM78 Jum 17
electronics 15 moving rapidly out of research
R TP P T R a0 o BF36 Feb 12
u.s. hudsun overRussu in microminiaturization
seen as futwe space asset ... ...........0es BTW11l Apr 8

Microphone, miniature capacitor, with 15Kc band-

width for measurement use, and tv and moving

PICNe StAI0S «..vvrnnnvearionrerrarararaons RD80 May &
Microphone, sound-canceling, makes ordinary voice

communication possible in 150-db areas . PCAL Apr 22
Microphonics in tubes reduced by new calhodelnse

G 00 aBb 00505600 G0ABEOGEE 0 165 IBDEABO00On CM79 Jum 17
Microscope, cryogenic electron, of future may give

man his first viewof atom .............¢e000000 BF32 Feb 5
Microscopes, electron, are one of features at British

Exhibition in New York .............occeuenae BF46 Jun 24

IAICROWAVE SYSTEMS & DEVICES (See lISO specific headings)
Alloyed-emitter, pnp mesa transistor operates
low microwave reglon and is mounted in couhl
shell . RD82 Agr 13
Biasing tec s
germanium diodes to switch microwave In wave-
guides or transmission lines ................ TFSS Jmn 235

resistance of tunnel diode in cnmblmtlon with
ferrite attentuation ............ CM34 Mwr 25
Characteristics and relative cost of coaxial cable
and waveguide terminations ................. TFS0 Jan 8
Compact hybeid microwave mixer for airborne

radar receiver is now available . Feb 5
Corner reflector antenna offers high-gain,
frequency response, narrow beam width and lou
back radiation . .......iveiieaiieiiiaeeaanes RDS2 Mxy 6
Crossed-field amplllm called Circlotron uses
element ..... TF1 Jan 15

Eastem Joint Compmef Conference indicates

computers are heading for 1, 000-Mc operation

and microminiaturized circuits .............. TFSS Jan 9
Electronic oven uses microwave technique for

assembly line production of pre-frozen meals

[0 GIET 0 00 966 0000 BEBE8E 40000 50000 0a8030 BF4T Jun 10
Elllptu:auy polarized X-band horn antenna has
-db and 6-db beamwidths of 140 degrees ..... TFS0 Mar 4

End fire arrays of high-dielectric ceramic rods

give low silhouette and high vertical resolution

I UDEPOQION ...\ eeteeniterienaenaiiaeaen TF6) Feb 5
Experimental magnetrons for 32, 12, 8 and 4 mm

wavelengths give peak outputs of 1, 100, 70,

80 and 40 kw, respectively
Experimental solid-state generator for

puised d-c magnetic fields into microwave

radiation has beenbuilt .................... EN11 Feb19
Hot and cold constant-impedance loads for

measuring noise figure of microwave amplifiers RD66 Feb S

to of

['75 48006608 o6 00odto oo o oo S0EERaGn0 060 EN11 Feb 12
Laminate with properties of Teflon and glass ideal

for high-temperature printed circuits and micro-

wave applications ....

CMO6 Mar 18

Microwave components and
receive much attention at 1960 IRE Inter-
national Show and Convention ............... BFAT Apr 1
Microwave companents sludy of 1958 production
1ssued by C and
Defense Services Aallmlstnuon ............. MR24 Apr 8
Microwave data link transmits output of side-
looking, all-weather terrain mapping radar to
i 49 Apr 15
SR53 May 27
Microwave tube calied X-|
large u\ode-dlssnpa(ion deﬂsilles ............ TF71 Jan 18
Modern

mnas, amplifiers, components and test
[l 00000 A0006gB0003006UABAOGIBOA0N SR67T Jun 4

Ilomwlse tracking radars compared with se-

quential lobing and conical scan techniques ... TF51 Apr 2
New developments in line-of-sight and over-the-

horizon systems
Phasemeter measure: ignal

Mc band with 0. 2 degree for c-w and 0.5 degree

forputseduhf .........ooveeiiiianiiiaiiin. TF54 Mwr 4
Plasma circuit used as an oscillator to generate

microwave energy at 2,000 Mc ......o.ovuvaen BTWIl Mwr 4
Reflex klystrons used as microwave receiver

amplifiers for X-band radars ............0000 TF56 Jan 8

Reflex kiystrons used as millimeter wave ampli-

Mar 18

microwave systems Jan 1
Rutpers University probes various microwave

.................................... BF53 Feb 12

Speclﬂcauons for components in millimeter band CM68 Feb 19
Super-power uhf ceramic-metal tube developed for
possible long-range radar missile detection and

intercontinental tv ..........oiiiiiiiieianen TFIO Apr 8
Thailand, Laos and Vietnam to have tele-
communication network for radioand tv ....... BF29 Jan 1

Tiny platinum wire is heart of Japanese bolometer
mount for measuring microwave power ,
Triangular waveguide antenna is more rig

easier to construct than large slotted wave-

guide cross Sections ..........ci0uieviiianen RD64 Feb 29
Varactor diodes available in experimental quanti-

ties, used for high-efficiency subharmonic

oscillators in microwave computers .......... CMI3]1 Mey 27
What's new in electron tubes for low noise.
small-signal and power amplifiers ...........0 SRS Apr 9

What's new in linsar-beam and crossed field type

Midwest Program on Airbome Television instruction,
sixteen colleges in six midwestem shhs designa-
ed as communications network for ... 0.........

Military Affiliate Radio System (MARS) considers
facsimile and slow-scan tv as supplement to
regular amateis activities ............. ... ... BF48

IAILITARY ELECTRONICS (See also specmc headings)}
know ledgement by U.S. of recon operation
drops cloak from a Iuo and growing area of

electrontes iNdUSYY +...oooeverearsnerians BFM
AF develops transiator for converting Russian into

English at 35 words a second ............... EN11
AF is investigating X-mys as possible means of

SPACE COMMUNICALION ....ouvverrrearrsssnaes BF45
AF studies affect of high intensity sound on human

phystological reactions ... PC#b

Airborne early warning blimps to carry amnsl

radar and electronic equipment complex ....... ENL1
Army announces development of 25-1b ruby maser  EN11
ARPA contracts awarded to study ways of

nullifying attack by nuclear-armed vehicles

entering earth’s atmsm from outer space .. BF¥%

uses el ic data pro-
cessing and display to give ship, enginesring,
and

control .. 8F28
BMEWS detec and communication sy:

prime contractors get contract awards ........ ENlLL
Central organization may be set up to administer

program for control oxer design and procurement

of military componems ..............caunenn EN11
Defense Department urges extensive changes in

of mititary parts specs.. BF3l

Delivery of new single-sideband communications
systems for mmafy and commercial market
reported .

more about radar signatures for ICBM's
Electron sealing process using opticaily-ground
and mated glass stem and enveiopes to extend

SRES Apr 29

BFYY My 20

Feb 12

ey Z7
Vay 20
Feb 12
Jun 24
Jan 15
Aw 2

ey BB

Jan 29
Feb 26

May 27
Apr 2

military tube life ..ol EN11 May 6
Electronics industry will probably get 17 percent

of defense budget inten years .............. BFS3 Apr 1
Electronics R&D 1n the military in Italy ........ SR75 Feb 12
Equations and charts for determining range para-

meters of active and passive sonar systems ... TF4l Feb19
FAA has raft of big and little plans for 1960 .... BF40 Feb12
Federal spending for coming fiscal year to hold

close to last year's figures ...............0. BF32 Jam 9
Fifty-pound Doppler radar detects and accurately

locates moving vehicles and men to trace battle-

field deployment ...........c.ccvnivnnnnaonen TF67 Mer 18
Fuel cell power supply for Marine and Army

portable field radar to be delivered ........... EN11 Apr 29

ion and of milli-

microsec transients being studied at University

of Kansas under Navy grant for Project Jayhawk BF60 Mar 11
lons affect health and behavior in space, sub-

marines and depamnam SIOreS ...ouiueiians BD45 Feb 26

scatter

tions system used by U.S. forces in Jw EN1l Jan 29
Large-scale digital computer permits Navy mw\

degree of realism in simulating mock submarine

3 08550008 000000088 0 - §8b cooouo CBRER BF35 Jn 24
Long-range 3-0 target finding radar installed .... PCAZ Jun 10

Major use of tunnel diodes seen in industrial and
military electronics ...
Mid-continent tink in Army’

cations network now operational Mar 4
Military electronics market for 1960 SR49 Jan 1
Mifitary marketing strategy ............ov00m0ns MR26 Mawr 25
Military to get mobile, high-power folding radar

asSeMbly .. ....co00riuiiieicsitsiieniarans PC34 Jm W
Military weapon system development stresses too

much breakthough research, too many unit cost

compromises Jan 29
llllllon—wnu transmitter to year's

end for Navy ........coviiiinannraniansnnns BFAl Jen 29
uissllrimct locating system (M{LS) dewlop.d

for Navy uses oceanographic

LBCHNIGUES . oseaaeorasessssasesssssnaaaaans EN11 4 17
More U.S, gear going into second generation of

British missiles ........ocveveiiiioonnneans BF32 Mar 25
Navy begins test on UDOF T (Uni: | Qigital

Operation Flight Trainer) used té simulate

complicated jet flight condluons Apr 15
Navy expes y

system demonstrated ........c.oe0ieiiinenae Feb 5
Navy survey predicts end equipment sales up $1.3

billion iN1960 .......ccouveensiinaanianans EN1l May 13
Navy's Corvus carrier aircraft missile, with

passive radar guidance, gets contract push ... BTW1l Mar 11
Navy’s surface warships to get new dual-purpose

wlded mlsslle sysm called Typhon ......... BF49 Apr 29

facility uses and

compltx ions system to

space surveilance, catalog everything in orbit BF34 Mwr 4
Nuclear bomb alarm system design to positively

identify atomic explosions instalied by AF .... BTW1l Apr 8
O h fioet

effectiveness could be doubled by environ-

mental fOrecasts ........coeeeieaiariiionans BF36 Jan 2
Portable power-pack using 30 ion-membrance fuel

cells under development for Marine and Army .. PC53 May 6
Project Defender, a study program to find to-

morrow’s space defense, to use pincushion

BF&2 Feb 26
autocorrelate echoes form over-the-horizon

radar missile warning System ................ BF28 Feb 5
Project Midas heat-seeking missile defense sat-

ellite to work with BMEWS radar ............. BF42 Apr 1
Project Tepee detects both missile launchings and

nuclear explosions using over-the-horizon radar BF28 Feb 5
Propagation of electromagnetic waves through

subsurface of earth being studied for AF ...... BTWIl Mar 4
Prototype of SAC’s Automatic Combat Control

System (SACCS) being set up .. BF36 Mar 23
RA&D costs for Army’s Nike-Zeus anti-missile pass

$Hbillion ..oveiiiiiiiiiiiiieiiiiiiiaees PCAS Jan 15
Radar warning system that gives 3-dimensional

information can be airfifted to site ........... ENll Jam 1

Rapid scan spectrometer detects and anatyzes
infrared energy radiated during power flight

portions of missile tnjcchry ................ TFBb May 20
for BMEWS pr d
submarine cable from Greenland to norih of
Arctic Circlellll. .. . LSS tensdasssomaenivassne BF42 Feb 5
Remote Underwater Manipulator (RUM), a convert-
ed Ontos tank, uses TV guide for exploring,
installing and removing fixed sonar gear ...... BF3l Jm 17
Replacement parts, repairs and modifications to
cost military $900 this yesr .. .. ............. MR30 Apr 1
R-f cables and connectors for military applica-
tions {See p42, Dec 25, 1959 issue for lst part
of thisarticle) ........cvvvvivaneirariannane TF9O Jan 1
Role o' electronics in Japan’s defense
.................................... SRS3 May 27
Surch radar facility built by Air Force to provide
defense against airborne vehicles ............ PCAS Jan 1
Services need ions in
_antenna and instrument areas ................ BF39 Jan 22
for ing best ible target
among all inrange attackers . ............... RO76 Jan 29
Sonobuoys and repair kits bought by Navy for
antisubmarine warfare .............. ..., EN1l Jan 1S
Telemelry transmilter for ICBM operates through
ionized plasma around re-entry missile ... ... BTW1l Feb12
Three infrared and visual detectors under develop-
ment may change design concepts in advanced
military and industrial equipment ............ EN11 May 27
Titan flight test program will use pulse-code-
moduiation telemetry system ................ 8TW1l Mar 4
Transistorized radiation monitor sounds alarm
when alpha and beta radiation reaches preset
level in nuclear-powered Navy vessels ....... TF43 Jan 22
Transistorized receiver in model ship heips Navy
trainees to study ship-handling problems .. .... 3 Apr 29
Where Polaris stands today - ELECTRONICS
visits Navy's first ballistic missile assembly
instaliation ..........cciieeiiiiiiiriiaiian BF32 Apr 15
Will debate over military policy mean orders or
CUtbACKS? | .. uvaenen it iiaaas BF26 Mar 4
Wire-guided missiles developed in Europe being
appraised by Ay .. ....ooiiiieiiiiaaaiiin BF38 Jan 15
Milliammeter sorts look-alike metals using thermo-
electric effect to detect polarity ............... PT72 Jan 8
Feb 19
Mar 18
Mor 18
APPHCALONS .. oeursvencannsannsrnrseassnssne TF159 Mar 11
Milting, electron beam metalworking equipment for PT86 Feb26
MILS (missile-impact locating system) developed for
Navy uses oceanographic sound-ranging tech-
NIQUES ....oeucercnccsnonassosercssascacesce dun 17
gas-filled
operating up to 1Mc Reb 19
Minuteman’s guidance and control
reliable components for underground sunge Iutlnu
YORTS Lo caaaaiaislon s dloivle Soah s SRR RANAT SRS SEIED BF3 J4n 17
MISSILES  (See also Military Electronics)
Accurate pulse-code modulation system for
missile telemetering being built .. . .. ..... EN1l Jan )
Automatic fault-finding system for testing battery
control center of Hawk Weapons System ....... TF60 Jgn 17
BMEWS detection and communication system
prime contractors get contract awards .. EN11 Feb2¢
Ceramic-based microminiature adder for bllllst!c
missile computer ... . ... ...l M3% Jan 1
Department of Defense pushing program to find out
more about radar signatures for ICBM's ....... EN1l Jun I7
Eli [ blackout it
from plasma sheath formation during vehicle
reentry using sufficiently high frequency ...... TF105 May 27
Faderal spending on missiles for coming fiscal
year In level off
Five di
countries to produce Hawk air dcfanse guided
missile NP, . B s rsacunst R nosn BF33 May 6
! noise by 4-stage
FOCKRL .. .. (it ¢ ool o o coumaannsanmREn Yoo EN1l Jan 8
Ground based missile roll control system uses
or infrared detectors . ......... ROS0 Mar 25
invisible electronic shield for baffling rldﬂ and
radar-guided missiles is reported ............ EN1l May 6

Maneuverable dish radar to scan and track
ballistic missiles for BMEWS
Match-head size tunnel diode holds great promise
for missile satellite and ultra-high-speed data

processing applications ...............o..0 PC6%
Milli tt itter being will

detect mlssanchIngs by detecting echoes

from jonized ratls ........coviiiianiiiiinns 8F41
Mintature tv camera system transmitted high-

resolution pictwres from Redstone missile ..... 8Twll
Minuteman inertial guidance and flight controls

get $115-million boost .. ... oiviuiiiiiiiiiann EN11

Minuteman’s guidance and control systems need

reliable components for underground storage

1asting years .........coiiiriaiimeiieinanns B8F39
Missiie-impact locating system (MILS) developed

for Navy uses oceanographic sound-ranging

techniques
Missile telemeter-radio interference: Cause and
cure

equipment
Missiles and space continue to account for much
govemment money spent in guidance and

companentry resnvch APPAN il Wavessnsasin EN11
Mobile

1o test missile components .. ... ... ... ... PCM
More U.S. gear going into second generation of

British missifes . ...................... BF32

Navy’s Corvus camrier aircraft missile, with

passive radar guidance, gets contract push ... BTW1l
Navy's surface warships to get new dual-purpose

guided missile system called Typhon ......... BF&9
New Mexico's electronics industry now in multi-

million dollar bracket through missile develop-

ment, RAO ......cvvviiiininiinriarnaiins BF41
Nonablative nose cone to be used to determine
effects of plasma sheath on radio signals ..... RD66
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Participants in Sixth National Flight Test instru-
mentation Symposium hear that U.S. is far
ahead of Soviets in ballistic missile and sat-

ellite fields . .. BFS3
Precision Atias gruidance system recen y used to
1o measure rotation of earth ................. EN11
Probes make patterns of airflow around missile
nose cone Inside hypersonic wind tunnel in
Colon TP ... .t el & .4 BF52
Project Defender, a study program to find to-
morfow’s space defense, to use pincushion
o IRSSSR \ . erre e, {4, % BF42
Project Madre to use magnetic-drum receivers to
autocorrelate echoes from over-the-horizon
radar missile warning system .. .. BF28
Project Tepee detects both missile faunc! ings.
and nuclear explosions using over-the-horizon
radack MPNSNEN: . ... v . . el . BF28
Propagation of elecuomagneluc waves through
subsurfaceof earth being studied for possible
use as misstie communication network by AF .. BTWI1
R&D costs for Army’s Nike-Zeus anti-missite
pass S billion . ...l PC45
Radar transmitter for anti-missile Zeus being
SR o non- o DR SUTR S, BF34
Radar view of alias ICBMI, ... . oot atiset. . ome BF45
Radation-operated fuel gage for missiies and
GGIA [N . o LN RD117
Radiol density alti is desi for
missiles and fast new arcraft ............... BF37
Rapid scan spectrometer detects and analyzes
infrared energy radiated during power firght
portions of missile trajectory ............... TF86
Rearward communications for BMEWS provided by
submarine cable from Greenland to north of
Arctic Circle BF42
Signal transmission through na: onize
and ion shields formed by nuclear vehicles,
hypersonic reentry vehicles, rocket motor
exhausts and nuclear explosions ............ TFB1
Sixty-ft reflector for 3-axis antenna pmwdes
hemispheric coverage of missile and satellite
telemetered data > PC4O0
Steel marble used as moving short circui
analyze sensitivity of fuzes used in guidance
and detonation missiles .................... PC4s
Super-power uhf ceramic-metal tube developed for
possible long-range radar missile detection and
Intercontinental tv .................... TF0
Telemetry transmitter for ICBM operates !hvough
ionized plasnia arowd re-entry missile ....... BTWIl
Titan flight test program will use pulse-code-
modulation telemetry system ................ BTwW1l
Transistorized circults for guiding Able serjes
space exploration probes ................... TF60
| et thick gage
missile radomes and nose cones ............. PC86
Waveguide 2, 200 ft long delivered to AF missile
EE7 050000 Guonask ob (SRR M. 150 SR ENI1
What designers should know about performance of
missile components in dynamic environments .. TF102
Where Polaris stands today - ELECTRONICS
visits Navy’s first ballistic missile assembly
MstallationBii . .. .. weoudos 2 M .. BF32
Wil debate over military policy mean orders or
CULhACKS TSy,  Soww. 3.0-8. 04 L. 5.t BF26
Wire-guided missiles developed in Europe being
appraised by Army ... ... BF38
Mixer circuit for comparator used in automatic fault-
finding system for testing hanery control center of
Hawk Weapons System . ... ................... TF60
Mixer, compact hybrid mlcmwave for airbome radar
receiver 15 now available - CM70
Mixer, tv tuner, specially develooed diffused-base
mesa transistor used i ... ... Ll TF64
MOBIDIC used drive-sampling core to generate
precisely defined strobes to solve noise problems  TF72
Modulation and remodulation problems solvable
using graphical extension of transfor techniques TF68
MODULATORS
Completely passive, balanced modulator circuits
using thin permalloy film described at 1960
Winter Convention on Military Electronics .. ... RO78
Frequency modulating a resonant circuit using
reactance swllchmg technique TF74
Ph hift for doubl
pressed carrier transmitter .. ... ..... TFa7
Power tubes for pulse modulators .. SRS
Pulse-position modulator used in vhf telemetry
system for eliminating communication blackout
from plasma sheath formation during vehicle
[EEDtrYIRNSNI . . . ! . . 3. B .. . TF105
Telemetry transmitter for investigating Van Allen
radiation belt uses novel transistorized phase
modulator circurt . ... TF68
Transistorized f-m modulator for tape target
classifier used to train land-based sonar
student operators ...l TF65
Moduies, half-inch cube holding 12 to 18 componenls
used in reconnaisance drone guidance system,
commercial and military computers ............. cM123
Modules in battery control center of Hawk Weapons
System tested by automatic fault-finding system.. TF60
Modules, peg board type pallet permits connections
tobe dip soldered .................... PT192
Modules, thermoelectric cooling of, for electronlcs
components in R&D stage . ... ................. RO68
MONITORS

(See also Displays, Indicators and Readout Devices)
Closed-circuit tv for monitoring dental surgery

and for assisting in diagnosis being studied TD92
Closed-circuit tv monitors quality dwing produc-

tion of mesa transistors .. .... ... PT8b
Data gathering and logging system mom!ots

nuclear radiation levels and weather conditions  RD64
Ground station monitoring circuit for slow-scan

TV chain used with Stratoscope | . ... TF49
Millipore filter tape instrument monltors hlgh purity

URER Gaooooct o X O oo PT125

BF52

Plane and vehicle movements monitored by tv

SYSUSTIIRRRINI o o ¢ oarers . 00 TR, 0L o L, BF44
Pulsed x-ray penci! beam gages thickness of hot

and cold rolled metals ..................... PC62
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Selective calling system (or aircraft data links
removes necessity of continuously monitoring a

communication channel . TF108 Apr 29
Step-van truck with msuumen\s Tor me s
pollution developed ........................ BF48 Feb 12
Technlque for checkmq callhratlon of f-m and t-v
monitors..  TF67 Apr 15
Transuslmzed monllor developed to test electri-
cal contacts under shock and vibration con-
ditions ... RD78 Apr 8
Transistorized radfation monitor sounds alarm
when alpha and beta radiation reaches preset
level in nuclear-powered Navy vessels ... .... TF43 Jan 22
Monochromator, rapid scan, for spectrometer used
to detect and analyze infrared energy radiated
during power flight portions of missile ralectory.. TF86 May 20
Monochromator system automatic for determining the
spectral response of electro-optical materials ... TF6b Apr 1
Monoscope-camera system converts computer data
into visual form on microfitm .................. BF11 Feb 26
Monoscope tube generates characters for dlrecl
readout on a cro or on paper of digital computer
OUtpt S PR PO TF117 Feb 12
Moon relay communications system kicks off Armed
Forces Communications and Electronics Assocla-
tion‘s 14th Convention ....................... BF42 Jun 10
Morphology of 27 possible electro-optical power
Ampliffers’ oo oo . L ot TFI1 Feb 26
Motors, printed-circuit, answers to questions about CM80 Apr 22
Motors, printed, interest in mounts as electric auto
talk isrevived . ........oiciiiaiien i BTWIl Apr 22
Motors, step, drive milling machine via thyratron-
controlled signals from a programmed tape .... TF174 Mar 11 -
Mount, floating, for uhf triodes CM68 Jan 8
Muitiplex circuits control robot which performs jobs
in dangerously radioactive areas . TF4p Jan 22
Multiplex system, British, lor bnllmgual broadcasts
or ¢ i stereophonic transmissions ..... TF87 Jun 3
MULTIPLIERS
Photomultiplier and electrometer measure fluore
escence of glass dosimetry needle to determine
radiation exposure in human body ............ TF14 Mar 18
Polarity coincldence multiplier detects weak low-
frequency signal in high-noise backgvomd ..... TF67 Jan 29
i used as oscill. wire
gage for nondestructive measuremenl of wire
thickness . .. 3 5.8 TF109 Feb12
Specmcatlons a
millimeter band .. CM6B Feb19
What's new in multiplier phototubes . SRS55 Apr 29
experimentally as multivibrator . BF4Z Mar 18
MULTIVIBRATORS
Cadmlum sulfide field-effect transistor used
Choosing transistors for monostable multivibrators
used as variable delay generators ............ ERS58 Jan 22
Cadmium sulphide field-effect phototransistors
used successfully in oscillator, multivibrator,
amplifier and radiation detector circuits ...... ENI11 Feb 26
Graphical method of sofving sweep osciliator
multivibrator Instability problems encountered
in tv receivers ..., TFS5 Feb19
Insurlng stability tn precision time
brators used in radar and Industriat electronics  TF73 Apr 8
Multivibrators grown from pocl of molten semi-
conductor materfals .. Jan 29
Saturating-core multivibrator used as power con-
verter in portable battlefield radar ........... TF67 Mar 18
Starter multivibrator for coding circuit used to
record output of tv system tracking eye focus
points and movements .. ...............e0un. TF57 Apr 22
Trigger multivibrator for sell-powered transistor
oscilloscope .. TFBO Mar 18
Music synthesizer potential for forming new music
being investigated by Joint Columbia University-
RCA profect’ .. ipue el 5 ... 000 . R 2. ... BF60 Mar 11
Mutators, or power amphflers for handling various
combination of electric, radioactive and thermal
POWer I . 0. ...l e e e TF71 Feb 26
Mylar magnetlc disk memory unit stores 50,000 to
60, 000RDBIES yers < et & S0 o R O e 151004 TF55 Jan 29
N
NAVIGATION SYSTEMS
(See also Air Traffic Control, Aviation and
Guidance Systems)
Automatic gas-fume detector alarms, Loran,
radiotelephones, direction finders, and depth
sounder fish finders make up new $10-million
smal| boat market .. BF30 Jan 22
Electronics R & D in nawngation sys
EranGePERR . SN L A R S SR75 Feb 12
FAA 1960 program 1o contentrate heavily on air
navigation facilities ... BF& Febl2
FAA orders test monitoring control equlpment
o check out VORTAC air nawigation system... EN1l Feb 26
FAA rules out British Decca Mark X hyperbolic
system for navigation. .......... ..ol BTW1l Jan 22
Optical-electronic active system for wmnm: cations,
nawigation, and tracking and ac
applications .. TF71 Jan 15
Precipitation static etiminal
and navigation equipment by sharp tungsten pins RD% Jun 3
Study of atmospheric noise needed to develop
long-range vIf navigation systems .. RDTE  Apr8
Navigation for hypersonic or space craft ai
computer-directed map projection system under
GeVEIODAIBIY . oiujarels o STigtanloss RN . . g bty v EN1l Jun 3
Negative resistance elements, use of In active circunt
Synthe STSEssr. . . Erihe: Sighombr i are orer o srstom BF44  Nay 20
Neon lamp on rotating arm of constant speed motor
replace crt in portable transistorized depth
indicator TF50 Feb5
Nermst effect, definition of TF71 Feb 26
Network, twin-T, charts normalized for fvequency
provide vaprd salullon to paramelevs for . . ERS67 Jun 17
Networks synmesis rather Qhan analysis stressed at
Conference on Active Network and Feedback
Systems ... BF44 May 20
Neuron model and electronic equivalent discuss
at winter meeting of AIEE..............o00 ... BF28 Feb 19

Nixtes switched by means of Trixies which use
transistor reverse-biasing technique to raise

breakdown point. .. Jan§
Noise, digital sampler for measurement of axis-
crossing intervals for theoretical studies of...... TF88 sm 3
Noise, effect of on range parameters of active
and passive SoNar .. .................0iiiiaa. TF4l Feb 19
Noise figure measurement of microwave amplifiers
uses hot and cold constant-impedance loads .. ... RD6b Feb 5
Noise measwrement, portable transistorized sound
lever meter for ... .. B e TFed Jun 17
Noise problems in digital computer memories solved
using drive-sampling core to generate precisely
defined strobes. . Mar 25
Notse problems of photomultipi
sensitive flaw detector for finding defects In
paper TF64 Apr 15
Noise suppression factor display unit computes
and automatically displays ratlo of two time-
varying quantities.............. ... .ol TF55 FebS
Nomograph gain and beamwidth of helical antenna
obtained with one selting of straightedge on ..., ERS180 Mar 11
for radiation low-
frequency electically-short antennas............ ERS86 Mar 18
NUCLEONICS (See also Radiation)
Accurate and stabte pulse height discriminator for
nuctear physics work .. ................0.... TF83 May 20
Air transportable nuclear reactor now in instru-
mentation stage Jan 1
Applications of ignitrons in nuclear fields . SRS5 Apr 29
Astracon, a small light amplifier tube, |ncveases
light-gathering ability of telescopes, permits
viewing of high-energy particle tracks......... PCB2 Jun 10
Battery-powered transistorized scale-of-64 counter
for measuring radioactive tracers, improves
reliability, reduces cosl and weight .......... TF74  May 6
Cadmium sulfide field-effect transistor used
expenmentally as radiation detector .......... BF42 Mar 18
Cesium cell converter working at high temperatures
produces significant amounts of a-c electricity. CM78 Jan 29
Data gathering and {ogging system monitors
nuclear radiation levels and weather conditions. RD&4 Jan 22
Double-focusing mass spectrometer measures rela-
tive amounts and wetghts of atoms ........... RD74 Jan 29
Electronics R & D in nuclear energy in France
andiisrael. . g oag b - - B Bun ARt SR75 Feb 12
Generation, detection and transmission of
millimicrosec transients being studied at
University of Kansas under Navy grant for
Project Jayhawk ....................o..l. BF60 Mar 11
Light sensor in automatic bomb alarm system now
being instalted in sbralegic U. S. cities....... PCA5 AprB
Measuring flow rates of a variety of fluids by de-
tecting nuclear magnetic resonance........... TFI?  Apr 1
Microminiature tube circuits featring nuclear
radiation resistance offered at IRE Intemational
Show and Convention ....................... BTW1l Aprl
Multiplex circuits contro! robot which performs -
Jobs In dangerously radioactive areas......... TFé6 Jan2
Nuclear bomb alarm system design to positively
identify atomic explosions installed by AF .... BTWIl Apr8
Nuclear-fueled power ptant using magnetohydro-
dynamic generators being studied............. RD92 Jan 1
Nuctear instrument shipments for 1958 rise 33
percent over those of 1957................... MR22 Feb 19
Project Tepee detects both missile launchings and
nuclear explosions using over-the-horizon radar. BF28 Feb 5
Proton synchrotron of European Organization for
Nuciear Research in Operation . . EN1l  Jan1
Quartz crystals and atomic clocks ave subleds of
major interest at 14th anual Frequency Control
Symposeum ..., 0 30000 ceees BF38 Jun 24
Radar field causes conlmuous discharge in
bulb with gas of reduced pressure .......... .. PC8 AprlS
Radiation-operated fuel gage for missiles md
AN s e Do B e - RD117 Apr 29
Response of electronic system components and
materials to jrradiation from nuclear-powered
CULITTR ooy SRR SRR I8 S pout s, TFe3 Apr22
S ting di may find
application as counters of radio-activity........ RD76 Apr 22
Semiconductor wafer Hall probe in magnetic field
plotting system speeds cyclotron design....... RDBO Apr8
Signal transmission through natural fonized layers
and lon shietds formed by nuclear vehicles,
hypersonic reentry vehicles, rocket motor
exhausts and nuclear explosions TF81 May 20
Silicon-carbide rectifier that withstand 500
0 useable in nuclear environments . .......... CM94  Mar 18
Silicon pn junctions used as particle detectors... RD74 Apr 22
Solid-state radiation detector made of doped
silicon gives new speed and accuracy to
particle analysis. ... ..o, BTWll Febs
Transistorized puise generator for syncheonizing
events in zero-gradient synchrontron . . F63 Jun 10
Transistorized radiation monitor sounds alarm whm
alpha and beta radiation reaches present level
in nuclear-powered Navy vessels............. TF43 Jan22
Vibrating platform uses beads to simulate atomic
LT SRR T ———— PC74 Jan 29
West Berlin‘s Institute for Nuciear Research gets
new {ransistorized computer .. .. BF31 Jun 10
Nuwvistor goes into production BF35 Feb 19
0O
Ned
OCEANGRAPHY  (See also Sanar)
D-c transistor amplifier for measurement of jow-
amphtude long-period surface waves of ocean.. TF85 Jan 1
Equations and charts for determining range
parameters of active and passive sonar systems TF4l Feb 19
Missile-impact locating system (MILS) developed
for Navy uses oceanographic sound-ranging
lechniques ............................... . ENI11 Jun 17
s position
cameras, take samples of sea water and bonom
sediments with help of sonar................. TF93 Jun 24
O aphic research undersea fleel
effectiveness could be doubted by environ-
mental forecasts .......................... BF3 Ja 2
Remote Underwater Manipulator (RUM), a convert-
ed Ontos tank, uses TV guide for exploring,
installing and removing fixed sonar gear. BF31 Jun 17
87



Underwater camera flash and film-rewind circuits
control picture taking at depths of 6 miles, .
Dil lines buried undersea detected by metal locabr
which generates electromagnetic fieid .
jon Skyhook balloons will study cos-c
at18to22 mialtitudes ..........ooiiiiiiinans Jon 1
OPTICS  (See also Infrared and Photography)
Astncnn a small light amplifier tube, increases

TF62 Apr8
BF57 Jan 5

ability of permits
vievmg of high-energy particle tracks. ........ PCR2 hm W
system for
the spectral response of electro-optical
materials. Al
Fiber optics
RONIDC .o eiiieieriseneeancsacencsoaascncn Jan 1

Non-newtonian color optics being used in color-

reception system using two monochrome tubes

shown at regional meeting of Society of Photo-

graphic Scientists and Engineers ............ ENIL &m %
Optical-electronic active system for comaunications,

navigation, and tracking and acquisition

two years TFI® Mxr B
Optical measurement for evaluating mrmlml .

semiconductor materials ............c.0.000 TF103 Feb 12
Orientation of vehicles in space using optical-

electronic magnetometer as control ........... TF55 Apr8

Polyoptic sealing technique improves the relj-
ability and life of glass envelope electron wbes PT114 May 20
Power amplifiers using electro-optical effects
handle various combinations of electric,
radioactive and thermal power
RCA to open research laboratory i m Japan to suly
and optical

solld-smn [IEEIETS) 00000006800000030000030 EN1l Jm M
Recording optical tracking instrument (ROTI)

used with rapid scan spectrometer o detect

infrared energy radiated during power flight pu-

tions of missile trajectory
Unconventional slow-scan TV chain assis

astronomers in finding sunspots with balioon-

bome optical telescope .....c.oeeeiaaancaes TR Jn 17

OSCILLATORS

Balanced-bridge and semiconducior diode cir-

auits for one-tube oscillator-mixers in tv and f-m

TFe6 May 28

TF76 Jmn 15

penmentally as oscillator
Cadmium sulphide field-effect phototransistors used

successfully in oscillator, multivibrator, ampli-

fier and radiation detector circuits............ ENI1 Feb 2%

( running tal
oscillator gate br wlse-hdwl-b-dlolhl signal

ing proper bias
ances for operating tunnel diodes as switches,
amplifiers or osCillators., ...ovvieereeaneasaas TFR Jum 3
tester by thei
ce as component in oscillator dvml!. RDGb Feb 19
Eight-pulse transistor train oscillator for wlse-
height-to-digital signal converter. . . TF8 Jan8
Flow rate of jet fuel containing ra‘lio
tracer measured by Simultaneously gated
detector.

oscillator and radiation detector. . ............ TPB Fo M
Graphical method of solving sweep oscillator

NV reCeivers......coeieieancnnannancacans TFS5 Feb 9
High-voltage oscillator supply for self-powered

transistor 0scilloSCOpe. .. ....cooennnniannoas TF80 Mar I8
Plasma circuit used as an oscillator to generate

microwave energy at 2,000 Mc . 0a Mar 4
Precision R-C oscillator uses control phuso-

shift network in feedback foop get high degree

of fmuem:y sﬂull!y ....................... TF6 A 1S

in wire

gage for mnd:slmcﬂve measurement of wire

thicknessisiy. .ol oo e saiionssianaa TF109 Feb 12
Specially deveioped diffused-base mesa transistor

used in oscillator for tvtuner................ TF64  Apr8
Subharmonic phase-jocked oscillator give mlsc

of microwave computer operation . . Ja e

Transfluxor (magnetic-etectronic) osd
tains last frequency setting many hours after
control signal removal . vesee. TFB Ward
Turnei diode microwave osclllm md auplmu
circuits reported at 1960 Solid-State Cirauits

Conference .........cocociveeriiininnannns TFR M4
Typical semiconductor phase-shift osciliator
07/ CROCTFEXNESINN: 10Tl « o ciaie o« So0p o oloslalole TF® May I3

Varactor diodes available in experimental quanti-
ties, used for high-efficiency subharmonic

osclllators in microwave computers ........... CMI31 Mmy 27
Variable 90-Mc oscitlator for precision phase-
meter used for c-w and pulsed ubf ............ TFS4  Mwr 4
What's new in backward-wave and magnetran
OSCHIlAOr tWheS, . .....iiieeeiiennaaransaans SRSS Apr 29
O0SCILLOSCOPES & OSCILLOGRAPHS
Oigital oscilloscope for direct readout of
and waveforms announced ......... ENl1 Feb5

Dlolhl readout oscitloscope shown at IRE Show.. BF&7  Aprl
Oscilioscope and oscillograph market will increase

50 percent between 1962 and 1969............ MR24 FebS
Oscitloscope with direct digital readout of ampli-

tude and duration of puise signals reduce

operator errors, cut measurement time ........ BF30 Mar 4

for oscillos-

copes can resolve rise times of 1/3 nanosec

with repetition rates up to 50 Kc
Sampling oscilloscope permits measurement of

computer diode recovery times down to 500

PICOSEC . .o vuueieerearonrnniorossnsnsanee TFH Ap8
Sel{-powered has resp

fromd-cloover SMC.......oiiiianannaonnns TFO0 Mar 18
Two-tube generator provides accurate, stable in-

tensity marker for oscilloscope over 8 to 22 Mc

range for <. TF108 Jun M4
Use of stroboscope principle for nano and
d oscill bed . .

N

Msmancmrayhmbvosclllm SRS3 A2

Oven,
assembly line m:um of pre-frozen n-ls ..... BFG Jum M
Overload cirasit, transistorized, for production and
testing of s with low d-¢
U] 5365005000600 50000505 0090 9590 3TAVAOII ROI2S Feb12

Paging system, selective, uses coded transmission
for voice intercommunications with up
A55tONS ....oueiiiiiiiiiiiiiieeiiiiiiaas TFe8 Feb 8

Parametric ampiifier, electron-beam, operatedin ’
synclwonous pumping mode improves receiver sen-
sitivity, increases range of coho MTI radar by 50

POICONL ... iviernnrnncrerseonnnnenannranene RD92 May I3
F ic amplifier range of S-bandra
used fo track reentry vehicles ................. RD116 Apr 29
Parametric amplifier, linear-beam, microwave tube
(7 650050505 0590600955 500055 7 560905000000000 SRS5 Apr 29
with variabl,
dlodesemctdhsmwvimhsysh-s
............... s e TF159 Mar 11
af
|nstnmmt§ochlyolAmerIu Meeting .......... BF47 Jun 24
Parametron logic, register, adder, counter, trans-

lator and converter circuits for digital computers . TF73 Jun 3
Patent protection in Russia obtainable only by

applying for Russian patents EN11 Jan 8
Patent g using

tested by U. S. Patent Office . .. RD124 Febl2
Peitier effect, definition of TF71 Feb 26
Pcmu effect gives wide-range temperal TFI1 Jan IS
P , Mark {,

the : alphabe( ................................ BF43 Jun 24

Perceptron, new development in leaming systems TF159 Mar 11
Periodic focused traveling wave tubes, what's new

Phasemeter measures two signals in 100 to 520 Mc
band with 0.2 degree for c-w and 0.5 degree for

pulsed uhf
ty
Phulallc laminate, paper-base, provides flame
with cold charact-
(45733 000000000009900 000600009506000605040 CM103 Jun 3

Phosphors for cathode ray tubes, what’s newin ...
Photocells, silicon, used as detectors in projecior
opu:al sound track pickup

ing infrared

ol oo

RUSSIANS ... i iiiiiiiieianannanaanas
eiechlc, radioactive and thermal power .
Pty experi-
mental pho!ngmenw for converting solir tmvgy
by photoetectric uusslon

Isuts (Bl 555 5500600000000600000000000 0 BEAO NN
PHOTOGRAPHY  (See also Infrared and Optics)
MIT interplanetary space probe to take photo-
graphs of 40 percent of Mars’ surface . ........ BF&Y May 29
Monoscope-camera system converts computer data
inh visual form on microfilm . 00

position
ums, take samples of sea water and bottom
sediments with help of somar ................ TP Jn M
Photographi ;:'::st-l records electromagnetic
over long diStances .......coovciiinreinenas RDGA Mar 4

Photographically-sensitized metal sheet makes

custom labels for instrument and test equip-

MOt PANRLS .. ioieeiianiaiiaiaierieeiocnnns PTI00 Jan 1
Single-transistor circuit forms efficient photo-

flash power converter ..
Transistorized f-m uhf recet

system used in rocket sted tests . . .. ......... TF63 Apr 1
Underwater camera flash and flim-rewind circuits

cantrol picture taking at depths of b miles .... TF62 Apr 8
Watchdog satellites to carry TV cameras and

electrostatic tape recorders to check

performance of other satellites............... B8F3 Jm 10

Photorectifier based on combination of photoconduct -

or and electret reported at 1960 Solid-State Cie-
cuits Conference ..

Phototubes, what's new
Phobvnlhlc eﬂoct, dtﬂnl!lm

Pico !nnsistms made of triple-diffused npn sllim
oh-swd

mesa as low-power hi; CME2 Apr 8
(See aiso
Piezoelectricity, high degree of, dlscovuod in zinc
oxide and cadmium sulfide ..............o..0ee BF52 Jm M

PLASIA PHYSICS
See also Magnetohydrodynamics)
bk resulting from

plasma sheath formation during vehicle reentry

using sufficently high frequency ............. TF105 Mey 27
Gas plasma gun sprays materials with high meiting

points onto materials with relatively low meit-

of nts
up ejectronics industry’s growing interest in
plasma research ..........coenvvereennnnnn EN11 Mar 4
Magnetohydrodynamics takes on new significance
fo electronics industry .........c.cc00neeeae BF52 Mar 11

NASA contracts for design of experimental
cesium-stream ion eng EN11 Jun 17
New development in plasma physics . .« TF159 Mar 11
Nonablative noise cone to be used to determine
effects of plasma sheath on radio signals ..... RDé6 Feb 5

Plasma circuit used as an oscillator to generate
ulamvemugyalzomlk ............... BTWI1 Mas 4
of

liquid
:ow-mldlno cable systems
Telemetry transmitter for ICBM operates through
ionized plasma around re-entry missile ....... BTW11 Feb 12
Unique instrumentation for investigating passi-
bilities of using plasma to propel! space
vehicles ..

PLASTICS
Dollar value of plastics parts produced by slec-
tronics companies in 1959 is $250 million,

double 1958°s $125 million ...... MR24  Jun 24
Flexible Mylar magnetic disk memory mll stnn

50,000 t0 60,000 bits .......c..ieiieiiinens TF55 Jan 29
Plastic and paper fitm capacitors, character-

istics of TFI8 Mat 25
Plastic holders for

cards developed PT8S Jan 29
Plastic laminates for missile use give substan-

tially superior abtation resistance ........... CMBa Apr 15
Plastic skin packaging for electronic compon-

ents, wire and circuit board assemblies and

electro-mechanical parts .........cocuvvennnnn PTE2 Jan 29
Plastic type transistor developed by Soviet

SCIeNtSt ...veoeueeieininaisananrsisinnnne EN11 Jam 1
Plotter, mm—speed dlglhl cuts time for reduc-

ing telemetered da TF4l Jam 8

Report on s-ucmﬂ:cun plastics - in U.S,
and inU.S.A. Loieiiriiiiiiiiiianaraaane CM68 Jan 22
Spincasting of plastic parabolic radio mirrors may
provide antenna surface accuracies presently

NOt PrRACUCA] . evunnneniiiiiiiiiisarnnnnnns RD9% Jan IS
USSR claims to have made transistors from plas-
tic fiber using bombardment techniques ....... BF26 Jan 22

Vacuum-formed plastic skin protects unhoused re-
lays mounted on plug-in printed circuit boards  PT195 Mar 11

Plating, brush, ai masking jig

cision soldering of transistor tabs ............. PT70 Mar 4
Plating, lechniques for correcting rhodium plating

defects .....ooeieiinenennrrnnrrrrrasernravas PTI24 Apr 29
Polarity coincidence multiplier detects weak low-

frequency signal in high-noise background ...... TF6l Jan 9
Pollution, air, stepwvan truck with instruments for

measuring developed ..........oeiciieaiiiiran PC48 Feb 12

Polyethylene with high tensile strength at high tem-
peratures used for films, tapes, molded industrial

parts, andmnmdubhlmulaﬁm CM84 Apr 15
i EN1l May &
.. PCa8 Jun 3
Potentiometer dials and knobs drilled-tapped and
assembied by six-spindle turret ................ PT90 Mar 25
Potentiometers, variable, grown from pool of moiten
semiconductor materials ... .....oiiiiiiiiiia BTWIl Jn B
Potting cable systems, properties of representative
liguid polymersfor .. «o. TF61 May &
Potting base of electron CMB4 May &
Power
electron tubes being reseerched SR55 Apr 29

POWER SOURCES & SUPPLIES (See aiso Batteries)

Basic design considerations of silicon solar cells

for use as power supplies on satellites ....... TF167 Mer i1
Cesium cell converter working at high temperatures

produces significant amounts of a-c electricity CM78 Jan 29
Fuel cell power supply for Marine and Army port-

able field radar to be delivered .. EN11 Apr 29
Linear circuits used to obtain precise voltage reg -

ulation of output of transistorized dc to a<

mnmr ................................. TF6l Apr 1S
gnetohydrodynamics power plant generators

oﬁering high-efficiency output being studied RD92 Jan 1
Portable power pack using 30 ion -membrane fuel

cells under deveiopment for Marine and Arary PC53 May 6
Silicon solar cells power automobile ............ PC52 Jun 4
Single-transistor circuit forms efficient photoflash

power convgrter . . TF51 Jmn 2
Solar-powered call sys!

PC53 Jwm 3

Sophisticated electronic gear on ships may mean
use of more solid-stale power supplies ....... EN11 Feb 12

Thermoelectric generator buiit which delivers 5 Kw
by direct conversion of heat into electricity

without major moving perts. RD% Jun 3
Power tubes, high-vacum, what’s new in .. SRS5 Apr 9
PRlNTED CIRCUITS
(See also Microminiaturization and Thin Films)
Answers to printed circuit motor questions ...... CMBO Apr 2
Bins feed small parts in assembly sequence during

manufacture of printed circuit boards ......... PTE8 Apr 8
Interest in printed motor mounts as electric auto

I IS revived L..o.oeueniiiiiiiiiiaiiiaaas BTWIl Apr 2

wave 2ppliCRtIoNS ... .c.vuriiarirniirnannnes CMT9 Jwn 17
Low-pressure air most efficient method to cool

components during menual soldering of pﬂmd

circuits . .
Plastic bu:hd paper negal transfer dld\d

circuit wiring patterns onto copper-clad epoxy

glass laminates ..........ccieiiiiiinacnaan PTI0 Mar 4
Plastic holders for rack mount printed circuit

cards developed ..........coiiriiiiaiaanans PT8S Jan 29
Plug-in type single ended tantalum foil capacitors

give more capacitance in less space ......... CvM98 Jan 1
Printad circuit masters drafted on film with ultra-

violet light .......cieviinrmnnnnnnernrrnnees PT80 Jun 17
Production of large ceramic pieces to serve as

circuit boards reported. .. CMST May &
Silk machine for tic produc-

tion of printed circuits has traveling head . .... PT98 Mar I8
Transistors developed which are almost flush with

print circult boards ........caiiriiianaanans EN11l May 20

Vacuum-formed plastic skin protects unhoused re-
lays mounted on plug-in printed circuit boards  PT195 Mar 11
Strippable printed circuit negatives improve

accuarcy and design flexibllity .............. PT82 Jan B
Printer-plotter, solid state high-speed, prints and
plots from computer-prepared magnetic tape ..... EN11 Jan
Probability analysis aided using graphical exben-
sion of transform techmique ........cieinvanans TFe8 Apr 1
Probes make patlems of airflow.around missile nose
cone inside hypersonic wind tunnel in color ..... BF52 Feb %
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Process control, computer and automatie control

uses in chemical, petroleum, railroad and broad-

cast industries discussed at winter meeting of

WIEE Coaooeoooosqodt oM . 0 SEei . BF28 Feb19
Process control transistorized digital compu!.ev for

open-loop control in processing operations ... Feb 19
PRODUCTION TECHNIQUES
Adjustable punch and die kits for multipie-hole
punchmq of short-run sheet metal parts announ-
................................ ce.... PTI33 Feb12
Air ion helps regulate of vi-
bratory finishing equipment . . PT106 May 13

Apothecary weights used to measure

aCIOICERE. o, . F 6 ok oo reiels - 1 - « PTI4 Feb 19
Automated transistor assembly systems tumns out

npn alloy junction transistors for computers at

rate of 1,800 perhour ...................... BTW11 Feb 19
Aulomallc alloy boat loaders boost transistor pro-

Jun 24

Automatic assembly systems show li

in Britain May 13
Automatic control holds voitage across weld

constant Jan 1
Automatic control um

strength testers . .......................... PTB8 May 6
Bins teed small parts in assembly sequence dur-

ing manufacture of printed circuit boards . .. ... PT88 Apr 8

Bridge circuit measures pulse response of arma-

tures to pinpoint faults during production runs TF70 Jun 10
British approaches to producing microminiature

GRS oogg000s - K SRR (o i, S NSS— TFN1 Jan 1
Brush plating and air-operated masking jlg speed

precision soldering of transistors tabs 5

C 1stics and uses of

Siaptes WNSVEIRD. . by el .. BUEL L. Apr 15
Contour extruded aluminum tubing is being con-

sidered for waveguide components with integra}

fiange Jum 3

Conlrol uslng voltage cons'nmt and NOR logic
and r of swl
. TF48 Feb 19

[COTESI PRV 2. . contbeny, . 1o oo « cporsne TF80 Jan 1
Die makers get individual air conditioned, sound -

proof booth .. PC72 Feb 19
Digital programmer automatically adjusts and

controls furnace temperature during preparatlon

of high purity materials RD1Z2 May 27

Orop-feeding and unloading of workpieces on

centeriess grinder steps up production of syn-

chroshafts ... i iiiiiiiiiiiiiiieeenae, PTI4 Jan 22
Electron beam metalworking equipment for use in

surface treating, welding, milling or drifling PTB6 Feb26
Electron sealing process using optically-ground

and mated glass stem and envelopes to extend

military tube life
Electron tube testing automatically prepares lesl

data in digital form for computer analysis .. ... PT74 Feb 5
Electronic oven uses microwave technique for

assembly line production of pre-frozen meals

EN11 May &

un) [REENG) (5. 5L TR TR B SO BF47 Jun 10
End-welded studs mount d-c power supply chassis
1o racking mounting paneis .. ... PT88 Apr 15

Erasers clean component leads . ..
Fabricating semiconductor networks for micro-

(CITCUNSIFERSt . .k AT o s o o« e o otorere o TF69 May 13
Fil of mating glass parts can be accurately de-

termined by methods known as the water drop

and fringe pattem ... ....................... PTI06 Jun 3
Frame of radiation beams provides nondes(mctlve

continuous method of testing cable insulation.. PT135 May 27
Fully automatic electromechanical machine assem -

bles alloy-junction transistors of high uniform-

PT89 Apr 8

ity and quality ............ TF57 Mar 25
Gas plasma sprays materials wi gh melting

points onto materials with relatively low melt-

UTOIPOINtSIRRINN . . . o hiae - o o siclbie ool o1, PTT7 Feb 5
Germanium used in new alloy for brazmg stain-

lesssteell 5. o8 Battoieie oo ovioisBolbe St lie o v o PT1Z7 Apr 29
Germans cut prices of radio and TV sets through

improved production techniques . BF4& Mayl3

High-purity silicon dielectric for potting transis-

tors |s nonmelting and greaselike ............ CM84  Apr 15
How built+n damping controls violent motion im-

posed by vibration ..
Improved lapping, polishing

vhf quartz crystals deveioped ............... PT84 Apr 22
lons detect pinholes in wire and cable insulation PTT? Feb 5
Low-pressure air most efficent method to cool

components during manual soldering of printed

Mar 11

GGVt IR MO A crorsrso St o AR o < Biese B e « PT104 May 13
Machine for assembling sealed cmtm reed re-

lays housed in glass walled area ... ....... PTB6 Apr 22
Magnetic spot-welding electrodes hold small pafts

1o be welded to sheet or strip material ........ PTB8 Apr 15
Making and using water virtually free of part

ulate matter, dissolved solids and gases ..... PT132 May 27
Mass spectrometer measures quantity of helium

escaping in electron tube manufacture ., ...... TFI4 Apr 1

Materials progress in transistor potting, high-
tensile strength polyethylene and plastic lamin-

atesyreported il L IR L L . . CMB4 Apr 15
Method of protectively coating beryllium metal

gescribedBg ... .. oo Kb N, . 0L g PT91 May 6
Methods ofmetall Zing ceramics for brazlng into

ceramic-metal assembhies ................... CMB6 May 6
Micro-alloy diffused base transistor (MADT) fab-

rication improved using Etching by Transmitted

Light (ETL) technique ................... .. BTWI1l Apr 1
Microel ics may cut i tor circuit

production costs . BF36 Feb 12
Milllammeter sorts lool 9

moelectric effect to delec( POlarityRmes ..« .. PT72 Jan 8
Millipore fiiter tape instrument monitors hlgrr

purity water Jun 24
Miniature slip ring assembly starts with encap-

sulation, finishes with machining and metal

GEOCSITTONMNG .. LW < +leiaks « oo o o itireerbie-e PT106 Jan 15
Molding cable junctions, connectors and termina-

tions with cast-in-place solid elastomers ..... PT90 Apr 1

ng Jan 8
Multipurpose fixture for fabricating y elec

roni¢ equipment shelters and consoles May 13

electronics + JULY 1, 1960

Novel i for super-

power klysuon over 10 feettatl ......... vee.. PTI92 Mar 11
0Odd-shaped cans made of easily-formed metal by

filling simple die with Neoprene plug ......... PT91 Apr 15

Oscilloscope with direct digital readout of amp-
titude and duration of pulse signals reduce oper-

ator errors, cut measurement time ............ BF3 Mar 4
Peg board type pallet permits connections of
modules to be dip soldered .. ... PT192 Mar 11

Photographically-sensitized metal sheet makes
custom labels for instrument and test equipment
panels .

Plastic-backed paper negatives transfer etched
circuit wiring patterns onto copper-clad epoxy
glass laminates ..

PTI00 Jan 1

Plastic holders for rack-mount prini ui

cards developed ........................... PT8S Jan 29
Plastic skin pack for ic ¢

wire and circuit board assemblies and efectro-

mechanical parts ............... |' oa .f.l ...... PT82 Jmn 29
Polyethylene glycol improves acid solder flux per-

f:remazce ................................. PT132 Feb12

Polyoptic sealing technique improves the relia-

bility and life of glass envelope electron tubes PT114 May 20
Portable welding handgun carries own filler ..... PTI7 Jan 8
Precision tuming device for finishing outer-

diameters of memory drums .... . PTi26 Apr 29
Precision winding machine for submarine cable and

capacitor manufacturing ............ B s | . PT86 Jun 10
Pri ched tape directs numerical machine too

:mm;‘ol equipment automaticatly ............. PC37 Mar 18
Printed circuit masters drafted on film with

ultraviolet light ' .......... "mi PT80 Jun 17
Produci rmanfum from flue dusts of certain

kindsngl szeoal ............................ CMI21 Jun 24
Production and tic test high -

lighted at 1960 IRE International Show and

Convention BF4T Apr 1

Production line tester for checking for contac
chatter of etectromagnetic relays uses thyra-

tron timing circult ... ... i il TF94 May 20
Self-compensating fixture tests 24 capacitors at a

time in an environmental test chamber ........ PT72 Jan 22
S silicon crystal-growing fumace

triples production capacity .. EN11 Jan 29
Servocontrolled photocell monitors diameter of

WirelasqitiisEdrawn i SRR, SR, B PT90 Feb 26
Shell-type used to

test magnetic sheet materiai .. PT9C Feb 26

Shrunken polyethylene tubing used as
wrapompgc y 5 y ............................ PT86 Apr B
Silk screening machine for semiautomatic pro-
duction of printed circuits has travelring hleatli 2
le steps for s| ing inspection of small lof
Shro»? :om‘p::enot’s peed ng EY. p ................ PT72 Feb 19
Single crystal rods of high-temperature compound
semiconductors can be grown and purlfied in
electron beam vertical zone refiners .......... PTI04 Jun 3
Six-spindle turret drill driils, taps and assembles

PT98 Mar 18

potentiometer dials and knobs . PT90 Mar 28
Soviet automatic control system checks mass-
produced parts using crt scanning technique ... EN11 Jan 15

Soviets report method of drawing wires of 1 or 2
microns in diameter ... ...l PTI100 Mar 18

Special ink for coding Teflon wire announced ... PT72 Mar 4
Special machining techniques for forming pure
tungsten Into intricate shapes . CM87 May 6

Specially-designed part trays and to!
assembly, reduce production costs ........... PT88 Mar 25
Spike power control unit overcomes misfiring of

high- speed power reslstance welder o m EN11  Mar 11
Blastich. . 1, . - empeaims, S, . Lot oo . PT89 Jun 10
Standarized tooling cuts cost _and design time ... PT88 Jun 10
TR L K. i R 8

Streamlined deafting procedures to expedi
prodUctioni. o . n Bl LSRR, R L K PT98 Mar 18
Strippable printed circuit negatives improve
accuracy and design flexibility . PT82 Jan 29
Techniques for correcting rhodium plating defec!s PT124 Apr 29
Techmques for soiving tin-nicke! plating problems PT86 Feb 26
The

x-fays

failuresimorelreadily, 0. o® cooe th e atieaes PT74 Jan 22
Toggle clamp makes portabie hand punch press PT73 Mar 4
Umbilical tubing provides convenient method of

closing a hermetically sealed container . PT91 Mar 25
Use of completed chassis as dipping flxluvastcuts

time required to fungus-proof plug-in circui

cardsm.l... o, S gun ................... . PT93 Apr 1

Vacuum air jet and mechanical transfer methods
combined in machine to weld leads to diode
headers spestmmpul it R .00, L. L B PT88 Apr 15
Vacuum-formed piastic skin protects unhoused re-
lays mounted on plug-in printed circult boards
Vibral finishing equipment, our suspension
rua!:)osryrequlale amplitiide’ ofl S, . .l iR, v PT106 May 13
West Coast manufacturer urges govermnment give
Q awards for production . ... I: BE40 Jan 1
Wheel-sha component carrier in oven makes
150 ¢ te’:: of smm diodesio s, MR . LB L PT130 Febl2
Profile measuring device and Ilghtheam'pmjector !
make up automatic surveying system for measwring
alrporlwnnway roUGhNas ST B o ani . .« B « TF54 Jun 17
Project Ace High, NATO’s 4, 000-miie tropospheric
scatter system, to connect all major radar out-
posts and operational headquarters in Europe . ...
Project Defender, a study program to find tomorrow’s
space defense, to use pincushion radar ......... BF42 Feb 26
Project Double Jump to be operated in conit:u‘ctlon
with NATO's 4,000-mife tropospheric scatter
system Project Ace High ............ccooonenn BF38 Apr 29
Project Hot Line to be incorporated into NATO' A
4, 000-mile tropospheric scatter system Projec
ACe HIQL Lo . - o o aaoth A o om o, v BF38 Apr 29
Project ICEF ( I C i i
Flight) study effect of cosmic on emulsions
Project Jawhawk grant glven by Navy to University
of Kansas to study generation, detection and
transmission of miflimiccosec transients ........ BF60 Mar 11
Project Madre to use magnetic-drum receivers to
autocorrelate echoes from over-the-horizon radar
missile waming system ....... e, A .. BF28 Feb 5

PT195 Mar 11

BF38 Apr 29

Project Mercury man-in-space capsule delivered .... BF31 Apr 22
Project Mercury, NASA gives $30-million contract

for worldwide tracking and communications net

f

Of o . BEERES. . 1. SRR NN S8 BTWIl Feb 5
Project Mercury, NASA seeks supplemental 1960

funds of $19 million to spur development of ... .. BTWIl Mar 11
Project Mercury satellite to be tracked by 50 antenna

Systems BN o). - - .. . 5 SRC I BF33 Mar 4

Project Midas’ heat-seeking misslle defense sat-

ellite to work with BMEWS radar ..
Project Polevault provides troposcatts

BMEWS rearward communications .............. BF42 Feb 5
Project Scout research vehicle with nonablative

nose cone to be used to determine effects of

plasma sheath on radio signals ................ RD66 Feb 5
Project Skyhook balloons will record cosmic rays

in upper atmosphere with 800-ib block of film ....
Project Spin for developing superconductive gyro;

use seen in subs and space vehicles .. ......... BTW1l Jan 29
Project Tepee detects both missile {aunchings and

nuclear explosions using over-the-horizon radar
Project Tiros meteorological sateilite, circularly-

polarized, high-gain antenna for automatic track-

ingof SO SN, s oD DRI TFST Apr 1S
Project Trailsmoke, FAST (flight advisory service

test) portion of will operationally evaluate use of

.. BF42 Apr 1

BF28 Feb 5

SAGE computer for air traffic control use ....... ENI1 May 6
Project White Alice provides troposcatter link for
BMEWS rearward communications .............. BF42 Feb §

Propagation losses in water, effect of on range

parameters of active and passive sonar .. TF41 Feb 19
Propagation, wave, R&D in Sweden . SRI5 Febl2
Propulsion, space vehicle, unique insf on

for investigating possibilities of using plasma for  TF&6 Jun 10
Protection circuit for super-power uhf ceramic-

metal tube . TF10 Apr 8
Pull-in drop-out gap of low-voltage relays veduced

when operated from high-voltage supply ....... ~ RD62 Jan 22

PULSE TECHNIQUES
Electrical stroboscope displays pulses with rise
times of 10-10sec .........cc.iiiiiiia.L, RD81 Apr 1
Novel approachto pulse amplifier design reduces

standby current, improves gain TF64 May 6
Puise-height-to-digital signal converter TF58 Jan 8
Pulsed magnetrons achieve high power . .. . CM96 Mar 18
Pulsed x-ray pencil beam gages thickness of hot

and cold rolled metals ...................... PC62 Jan 22
Remove pulse-coded fauit atarm for muluhop

microwave systems ........................ TF82 Jan 1
Sampling attachment for conventional oscilios-

copes can resolve rise times of 1/3 nanosec

with repetition rates up to S0 Ke ............. TF9% Jun 24
Transistorized pulse generator for synchronizing

events in zero-gradient synchrontron .. ....... TF63 Jun 10
What's new in pulse helix traveling wave tubes .. SR55 Apr 29

Punch press, hand portable, made Irom toggle
clamp PTT3 Mar 4
Punch set, adjustabie, for multiple-hole punchin
of shortrun sheet metal parts announced PT133 Feb 12
(o
-
Q-meter, uhf, that computes and reads out circuit
Qshown at IRE Show .......ccovvuniiiinnnnnn BF4T Apr 1
Quartz-to-metal seals for high-frequency vacuum
oes . Sl . . SI0Y 8.8 . S e CM102 Jun 3
RADAR (See also specific headings)
Air Force BMEWS antennas in Arctic near

completionkemmen ee et 5. - - ek 5% + orereres PC33 Jan 22
Airborne early warning blimps to carry Iargesl

radar and electronic equipment complex ... .... EN11 Jan 15
Applications of ignitrons in high-power long-range

radars , SRS5 Apr 29
Applications of e microwave equipment in

radar, communications, computer, remote con-

trol and cooking. . SR67 Jun 24

Autom atic gas-fume delector alarms Loran, ra |o-

telephones, direction finders, and depth sounder

fish finders make up new $10-mitlion small boat
«s.. BFX Jan 22
communication syslem pvlme

contractors get contract awards ......... EN11 Feb26
Broadband data link designed to handle mforma-

tion from airborne radar mapper announced..... ENI1 Ape 1
Chart helps determine effectiveness of radar in

presence of jamming .................. TF76 May 6
Compact hybrid microwave mlxer for al!bome radar

receiver is now available ................... CM70 Feb 5
Contributions of Japanese in marine radar field. . SR53 May 27
C-w Doppler radar ground velocity system for heli-

copter permits sonar dunking operations ....... PC35 May 27
Department of Delense pushing program to ﬁnd

out more about radar signatures for ICBM’s EN11 Jun 17
Electroluminescent devices find new market In

radar applications BTW11 Jan 29
Electron-beam parametric amglmer operated in

synchronous pumping mode improves receiver

sensltivity, increases range of coho MT! radar

by 50 percent .......c.iiiuiinn.... ... RO92 May13
Electronics R&D in radar In England and France SR75 Feb 12

Elliptically polarized X-band homn antenna has

3-db and 6-db beamwidths of 140 degrees...... TFS50 Mar 4
English radars being ordered by and going on tour

to other Ewropean countries ................. BF53 Mar 11
Experimental magnetrons for 32, 12, 8 and 4 mm

wavelengths give peak outputs of 1,100, 70,

B0 and 40 kw, respectively .......,...... CM96  Mar 18
FAA 1960 program to concentrate heavlly on alr
navigation facilities............. BF40 Feb 12

Fifty-pound Doppler radar detects and accura el :
locates moving vehicles and men to trace battie-
field deployment ..................o.uuese., TF67 Mar 18

or scanning radar systems........
Fuel cell power supply for Marine and Amry port-
able field radar to be delivered .............. ENIl Apr 29

TF70 May 6
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detection and t of mitti-
microsec transients being studied at University

of Kansas under Mavy grant for Project Jayhawk BF60
Georgia tnstitute of Technology creates division

1o study radar and communications ........... BF53
Ground-velocity indicator using c-w Doppler radar

developed for helicopters .............. «vva.  ENID
High-power pulsed S-band kiystron lov lmq-fange

radar or troposcatter communications ......... CM82
How to determine whether to use visual, ir or radar

detection in fog OF FAIN ... .oveuiiuenranronans Tod4

Insuring stability in precision time delay multi-
vibrators used in radar and Industrial electronics
Ordinary Admi ive Radio Con-
ference reallocates frequency spectrum and

TF73

reports new regulations ........ BF33
Invisible electronic shield for bammo radar and

radar-guided missiles is reported............. ENI11
Lab mode! thermoplastic recording system has

radar, ir, information retrieval and data pro-

cessor applications EN11
Long-range 3-D target fi PC42
Long-range radar, computer with high reliability

key wnits in ground-controlled satellite guidance

system .. BF43
Magnetron with 25-kw peak power at 35-kmc devel-

oped for surface detection radar set......... EN11
Maneuverable dish radar to scan and track hallisllc

missiles for BMEWS ..........coc00000evaes.  BFAT
Military to get mobile, high-power folding radar

ASSEmDLYJL LI L e o vieie.. PC34
Missile lrackmq shlp 1o get mote radar measmmg

equipment........... terersannsaes ENI11
Monopulse tracking r:dars compared with sequlmlal

lobing and conical scan techniques........... TF51
NATO's 4, 000-mile tropospheric scatter system

Project Ace High to connect all major radar out-

posts and operational headquarters in Europe .. BF38
Navy’s Corvus carrier aircraft missile, with pas-

sive radar guidance, gets contract push....... BTW1l
New Radar and communications system guard

Korea against surprise invasion.............. BF40
Parametric amplifier increases range of S-band

radar used to track reentry vehicles .......... RD1l6
Plasma circuit used as an oscillator to generate

microwave energy at 2,000 Mc ........... ... BTWLl
Project Defender, a study program to find to-

morrow’s space defense, to use pincushion

[T = L senase ... BFa&
Project Madre to use maoneuc-&um recelve's to

autocorrelate echoes from over-the-horizon radar

missile warning system ................... BF28
Project Midas heat-seeking missile defense saul-

lite to work with BMEWS radar ............... BF42
Project Tepee detects both missile launchings and

nuclear explosions using over-the-horizon

TR guraara o o o o Gots v oo 0'a o ilbrereia s 0 HVopm BF28
Radar field causes contmuous dlschuge m bulb

with gas of reduced pressure ................ PC83
Radar signal bounced off sun’s outer corona found

1o take 17 minute to echo ..... Bbobonootor auo (UL
Radar target simuiator 1o train operators for DEW

P e o oo 3000 B0 00 S00s Beppenrsee  RGOA

Radar telescope detects micrometeorites, deter-

mines meteor showers are more frequent than pre-

viously suspected.. . RD10&
Radar test tower determines elfect of radomes on

antenna radiation ........ BF49
Radar transmitter for anumissxle Zeus bemg tested BF34
Radar view of atlas ICBM . BF45
Radar warning system that gives 3-dimensional in-

formation can be airlifted to site
Reflex klystrons used as microwave rec:

fers for X-band radars........... .o
Search radar tacility built by Air Fuce w provme

defense against airborne vehicles ............ PC45
Side-looking radar makes all-weather air maps of
ground terraim ......eeiiieiann . BFY
Subsection of antenna for J-D Alr Helgh( Surveil-
fance Radar portion of air traffic control system
tobe delivered. ...cooeneriiiiieieniannns BF29
Super-power uhf ceramlc—metal tube developed lov
possible long-range radar missile detection and
intercontinental tv ........oveiientieieiiaes TF70
System for typing flight simulator into remote stand-
ard ground-controlled Intercept radar....... ... TF8
istorized precision multipl ge sweep
generator for airborne radar system ........... TF92
Uhf transponder beacon in Tiros | improves radar
data quality, provides horizon-to-horizon cover-
F 0 e Potsierarrers o sl pmsesioianisas «  AREG!
Uttra-clean electron gun promises qreaw power
rating, longer life for radar klystrons ... .. EN11
Using graphical extension of transform techniques
to find spectrum of radar return in presence of
antenna scan modulation ...............000..  TF68
RADAR AND RADIO ASTRONOMY
(See aiso Space Electronics)
Army announces development of 25-Ib ruby maser. EN11
Broadband log-pertodic antennas for monitoring
and signal interception, direction finding,
satellite tracking, radio astronomy and h-f com-
MUNICALIONS USeS. ... teuuenraonarissansienss TF58
Cost of world's largest radio telescopes Ms
soared to over $100 mitlion.................. BF3
Eleclmnlc R&D in radio asuonomy in Australia .. SR7S
| Ordinary A ive Radio Con-
ference reallocates frequency spectrum and re-
ports new regulations .........oeienecennn BF33

Large fixed hemisphere and small movable barrel-
shaped reflector cut antenna sag for radio tele-
SCOPE USE. .. eonr.e

NASA reports satellite tracking performance Is
to sizeof anlennanew......coovivuecenianns

Radar tel detects ites, deter-
mines meteor showers are more frequent than
previously suspected .....

Spider-web 142-ft radio uIeSCwe buill in Scotland
to study aurora ... . PC52

RD106

Mar 11
Feb 12
Jan B
Feb 26
Jan 29
Ape 8

Feb 19
May 6

Jan 22
Jun 10
May 27
Jan 15
Mar 18
Jun 10

Apr 22

Apr 29
Mar 11
May 20
Apr 29
Mar 4

Feb 26

Feb 5

Apr 1

Feb 5

Apr B
May 13

Jan 15
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Mar 25

Apr 1
Apr 22
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May 6

Feb 12

Feb 19
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RADIATION (See aiso Ant C
Nucteonics and Radar)
Battery-powered transistorized scale-of-64-counter
for measuring radioactive tracers improves re-

liablity, reduces cost and weight............ TF4

90

May 6

Cadmium sulfide field-effect transistor used ex-

perimentally as radiation detector ............ BF42
Data gathering and logging system monitors nuclear
radiation levels and weather conditions ....... RD64
Design criteria for electrically short antennas with
high radiabion efficiency ..........coooueann TF84
Flow rate of jet fuel containing radloacllve u:cev
measured by simuitaneously gated oscillator and
radiation detector ... .....oeniieieianannans TFS58
Frame of radiation beams prowdes nmdesuucuve
continuous method of testing cable insulation .. PT135
How radiation affects tunnel diode operation..... BF32
Low-energy short-lived radioisotope samarium-153
produce high quality diagnostic radiograms .... BF42

Micromimalure tube circuits featuring nuclear radi-

ation resisiance offered at IRE International

Show and Convention ...........ceeeeuvaaens BTW11
Model test range will permit all-weamer, lntev-

ference-free testing of antenna radiation pattems RD64
Multiplex circuits control robot which performs

Jobs in dangerously radiocactive areas......... TF46
Photomultiplier and electrometer measure fluores-

cence of glass dosimetry needle to determine

radiation exposure in human body ......... ... TFI4

i damage to i £3 seenas major

N 3 a0 aaa 0600 0 50 690e5 2000900 o ENI1
Radiation-operated fuet qage fov mlsslles and

) EETL 6060880 000000900 0 880 5 < v spmeaasy  RDIN
Response of electronic sysum components and

materials to irradiation from nuclear-powered

airerafll. .. ... . s TS L)
Semico nducting mdusu-lal mamonds may lmd

apphication as counters of radioactivity ....... RD76
Signaj transmisslon theough natural ionized and lon

shields formed by nuclear vehicles, hypersonic

reentry vehicles, rocket motosr exhausts and nu-

clear explosions ............ «v..  TFB1
Silicon pn junctions used as particle detectors... RD74
Solld-state radiation detector made of doped sili~

con gives new speed and accuracy to particle

analySis| ik ArEmmp e s iee... BTWLL
Telemetry uansmmer for lnvestlgaﬂnq Van Allen

radiation belt uses novel transistorized phase

modulator elreult.cv.iveieeeriiansiaraeas..,  TF6B
Transistorized radiation monitor somds alarm when

alpha and beta radiation reaches preset level in

nucleav-oowered Navy vesselS ............... TF43
u y standard loped by NBS  RD64
Unlversuly of Calllomla probes new ways to use

radlation in brain study . RTINS, . oo BES3
What's new In radiation detectmq lubes e beno00 ® S

RADIQ (See also Broadcasting, Communications, Consumer Products,

Receivers and Transmitters)
American-made all-transistor a-m/f-m portable

radio being test-marketed. . ... ENI1
Atmospheric duct which traps and pvopaqalzs radio
waves at low loss discovered....... . BTWll

Balanced-bridge and semiconductor d~ode c»rculls
for ong-tube oscHtator-mixers in tv and f-m

tners oL s s )
British tv and radio mamlac!uers break all sales

TECOMBS toverararaosvasnasasassnanosannes . ENI1
Crackdown on Class D Clllzens Radio looms i

users don’t toe the line ..... BBOGEE v - 000 BF28
Double-sideband suppressed carrier modulaum

technique save power, permits exalted-carrier

GEtECHION Lol. . crmsalajaletiajeaikes e TF47
FCC yearend report shows more than 1% million

transmitters now on air in more than 50

SEIVICeS Ll Mg ia it o ojais o/o/a e B afois o0 BF33
F-m radio set sales to sl oam of SO percent over

last year....... R . o WMRZ6
Future of sleveoohomc radlo broadcastlnq to be

determined by Washington this week ,... BF37
India has decide to mass-produce cheap radio

receivers (under $25) ......ovieeiiocinanan..  BF52
Misstle telemeter—radlo interference: Cause and

GUpe. . . v-. . asareREparors a SRaRS o ¢ & BF24
Multi-junction dnﬂ-ﬁeld lrarmsux snmplifuers de-

sign of portable and auto radios .............. CM82
NBS studies automatlc computation methods lot

determining best possible frequencies for radio

transmitters used as road markers on air lanes .. RD72
Nonablative noise cone to be used to determine

effects of plasma sheath on radio signals ..... RD&b
Precipitation static eliminated from alrborne ra

and ga by sharp tung: pins RD96
Radio and tv production rise in Austria ......... ENI1l1
Self-policing by industries of class D Citizens’

Radio being studied ..........co...s S F29
Thatland, Laos and Vietnam to have telecommtm-

cation network for radioand tv............... BF29

Transistorized radio beacon designed to function
as air craft crash position indicator .......... TF54
Transistorized receiver in model ship helps Navy

tramnees to study ship-handling problems ...... PC43
Use of sun as huge refiector to relay redio signals

between distan points described.............. RD115
#hal's new in radio frequency power tubes .. SR55

RADID ASTRONOMY (See Radar & Radio Astronomy)

Radioi: density altimeter is for mis~

siles and fast new alrcra(l ................ 500 37

, g c d called

Gyraline varies L-Band maser pump power in. TF
Radiometer measures noise radiated from piasma al

{ow POWEr [eVeIS ,...v.uieeeenioiacncsonsacnes TF159
Radiometric sextant, miniaturized all-weamer

developed for submarine use. .. .. T . oS EN11

2.8 ped by

JAPANCEE irorare o 5% alo 0 o mpaiaioiaiaisiaros oo/ EIE ... ENL
Radiotelephones together with autonnhc oas-fune

detector alarms Loran, direction finders, and

depth sounder fish finders make up new 510-

million small boat market..........coainenn . BF30
Radomes, radar test tower determines effectof on

antenna radiation. ... ....oooiiieiiaiieieiais . BF&9

Radomes, transmission analogy for propagation in
sandwiches of dielectric sheets and conducting
films or grids used for ..

Rain, how to determine whether w use visua

radar detection in .........eeeceenns ssssessess TFOA
RCC (Remote Cmurmucaums Complex) for SAC’s

Automatic Combat Control System (SACCS) BF36
Reactor R&D, electronic, in France........ SR75
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Reader, optical-electronic, for translation machine
recognizes 1,000 Russian characters per second .

Devices, Indicators and Registers)
Indicator triode has fluorescent anode whose illu-

is d by gld for
direct data readout ... o EEEEE .o ie T b 5
tube for direct
readout on a cro or on paper of digital computer
outpt ........ 650004 veveerens. TF117 Feb 12
Readout cuculls for maqnetnc noncon\act shaft-
position disk encoders ... RD114 Apr 29
Reversible decade counter used eight-digit
transistor-Nixie readout circuit. ........ooeeee TF8s Jan 1
Small BEAM-X switch tube may claim extended
MAKEL . .o ciaeneaiciaastesaionaaananacs ... CMI126 Feb 12
Solid-state ctnr:cter generator for VIDIAC
(Visual Information Dispiay and Control)System TF55 Jun 10
Solid-state high-speed printer-plotter prints and
plots from computer-prepared magnetic tape ..... ENI1 Jan 2
RECEIVERS (See Broadcasting, Communications,
onsumer Products, Radar, Radio and Television)
Advanced crystal-controlied carrier-operated
antinoise circuits for receivers feature simple
design, low power drain, high dependability ... TF113 May 27
Ceramic filters improve selectivity of multiband
cOmMmUNICALIONS-type receIver .. ......coouuvns CMB4 Feb 26
Circuit reduces interference from other slatlons
during ic di
desired pulses from unwanted tone signals..... TF118 May 27
Compact hybrid microwave mixer for airborne radar
receiver Is now available,............ viv... CMT0 Feb 5
Electron-beam parametric amplifier operated in
synchronous pumping mode improves receiver
sensitivity, increases range of coho MTI radar
Ly 50 percent........ civieaasss. ROS2Z MRy 13
French compatible color tv system feautes
sequential transmission of chrominance,
uses one-line memory in receiver............. TF57 May &
Frequency synthesizer uses solid-state tuner to
provide stabie, high-accuracy receivers and
BANSMUUErS ... ooeenrvaraenann ... RD1Z2 Feb 12
India has decided to mass-pvomce cheap radio
receivers (Under $25) . .....oievenanniaeaaa..  BF5S2 Jun 24
Microalloy diffused-base transistors used in tuner
design for portable tv sets.. TF76 Mer 18
Production of 100 recelvers lov use ln SZ milllon
uhf TV rejuvenation planned ..........coouenn Jun 3
Project Madre to use magnetic-drum rtcelvevs In
autocorrelate echoes from over-the-horizon
radar missile warning system ..... o . BF28 Feb 5
Recetver used in vhf telemetry system for ellm-
nating communscationblackout from plasma
sheath formation during vehicle reentry........ TF105 WMay 27
Reflex kiystrons used as microwave receiver
ampliflers for X-band radars ................. TF56 Jan 8
Reniote transmitter generates control pulses during
vertical blanking interval to control TV receiver TF79 May 13
Selective paging system uses coded transmission
for voice intercommunications with up to 45
stations..... AR SRR oo L B TF68 Feb2b
Self-powered portables, more co|u sets and addi-
tignal remote control models focal points of 1960
TV Market. . BF44 My 13
Specially deve!oped diffused-base mesa [y
sistors permit design of low-noise tuners. ... . TFed Apr 8
Transistosized f-m uhf receiver for camera control
system used in rocket sled tests ... . TF63 Apr 1
Transistorized receiver in model ship helps navy
trainees to study ship-handling problems. ...... PCA3 Apr 29
Transistorized TV receiver with 19-in. screen and
rechargeable battery announced.............. EN11 Jn 3
Tunnel diode circuit designs open new markets for
computer, communications and receiver
amplifier applications. . R ..... BF3% Feb2b
Vhi receiver may be grown from poo! ol molten
semiconductor materials..... oo SO ce... BTWI1 Jan 29
Recelving-type electron tubes, what’s new in...... SRS5 Apr 29
Reclprocal circuit gives output which is inversely
proportional to nputfor use with analog com-
pulersaml SYSIEMS .....iiieriieiinnaeaea..  TF92 My 20
R systems, acl by U.S.
of recon operation drops cloak from a big and grow-
ing area of electronics Industry ................ BF34 Mey27
RECORDERS (See also Audio, Consumer Products,
Magnetics and Photography)
Cosmic rays In upper atmosphere to be recorded by
B0O-Ib block of film carried in ProJect Skyhook
balions veveren.. RDS4 San 15
Fouw-track sterec tape recorder and miniature 7-
45-rpm rad shown at
Japanese Industrial Trade Fair............... EN1l Apr 29
High-speed digital plotter cuts time for reducing
tetemetered data ... ..oiiiiiiiiiiiienenn TF41 Jan 8
Hungarian automatic telephone-answenm hpe
recorder shown at Leipzig Falr............... BFA7 Way27
to of video tape
FRCONGBS. .. e v vvsessaenevnaeaarnesnnesnnn EN11 Feb 12
Japanese to market stereo 4-channel hpe recordes
mu.s. EN11 Jmn 22
Lab model thermoplastic recording system gives
kinescope-quality b-w pictre, green and red
pvedommatmg color pictre......... i O EN11 Jan 22
ding of cotor i using time-
correction clrcmls to reproduce hues faithfully. TF76 Jan 1
Magnetic tape instrumentation recorder has ex-
tended bandwidth to accommodate new heads... TF44 Jan 8
Mobile tv recorder can be modified for American,
UK or European standards .........ceovuavaee PC9% Jan 15
New magnetic {ape system TRACTOR capable of
storing 60 million characters is announced..... .. EN11 May 6
New tube produces velocity modulation gratings on
thermoplastic recording 1ape ........ooeee oo EN11 Jmn 15
Photographic system records elecuomimehc
radiation from hightning (sferics) propagated
over long distances. . RD6A Mer 4
Portable recorder designed 1o operal
in remote areas announced at Westem Joint
Computer Conference .........ccueueniaoen .. BF3S Wmy27
Recording and measuring system for aulmnauc
survey system used to measure airport runway
Tape target classifier trains land-based sonar
student operators...... TF65 Mer 25
.
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READOUT DEVICES (See also Dispays, Electroluminescent



Tetevision tracking system records eye focus

points and movements. . .................0... TFS7
Thermoplastic recording of television srgnals

provoking Interest ... ........iiviiiiiiann. BF46
Transistor audio volume compressor for mlevvlew

tapelrecordeis Bt v . caonr ey it drart .4 . TFe2
Video band recorder-reproducer for analoq and

pulse signats to be produced .. ............... EN11
Watchdog satellites to carry TV cameras and

electrostatic tape recorders to check performance

offotherisatel|Ttestiy:. £ 0 P WSS, .o BF35
Wow-{lutter ndicator for preclse measurement of

tape recorder performance .............. S TIR100/

Rectification characteristic, determination of In
evaluating three-element semiconductor materials, TF103
RECTIFIERS (See also Diode Circuits, Diodes, and Power
Sources and Supplies)
Color code standards for designating semi-

conducting drode and rectifier types adopted ... CME3
Controlled-rectifier switch called Transwitch for
computers wrned off by smail negative pulse... TF71
Silicon-carbide rectifier that withstand 500 C and
is useable in nuclear environments . .......... CM94
Siticon controlled rectifier dollar sales to double
n19%0...... 800080 ¢ o MR22
Solid-state static power relays a eal ers
using silicon-controlled rectifiers have contact
rating from milliwatts to kilowatts........... . TF114
Refiners, electron beam zone, can be used for grow-
ing and purifying single crystal rods of high-
temperature compound semiconduclors,.......... PT104
Reflector, sixty-ft, for 3 axis antenna provides
hemispheric coverage of missile and satellite
telemetered data ...... ¢o0a8bge o 1L ooatl o . PC4&
Reflectors, spincasting of plastic parabolic radio
mirrors may provide antenna surface accuracies
presently not practical seviessess. RD9&
Reflex klystrons, what's new in, . - 5 e .. | ISRS5S
REGISTERS
Falm cryotron shift register reported at 1960
Solid-State Circuits Conference ..... Sy v TFR
Indlcator triode-transistor flip-flops are coupled to
form shift register..........ovviinnnennn.. .. TF52
Parametron register ciscuits for dlgrlal computers. TF73
Shift register made from crossed film cryotrons
deposited on Insulating superconductors....... TFS§
Six ways to use magnetic core shift register
TF80
Tunnel diodes used eg . TF55
REGIONAL DEVELOPMENTS
Controf systems, sotid-state electronics and
electromagnetics featured at Seattle’s 7th
Reglona! IRE Conference...............o.uue BF39%
Detroit area fast becoming important to elecuonlcs
ndustry, particularly In R&0D.......... ... BFa&2
Florida’s new industrial lure; plant-ar\d-house
AGKAOEPINNN 2. . Y, . o fags e o g ovewesnss .« BF30
Hawail’s Department ol Economic Development
reports rapld expansion of electronics work ..., ENI11
Latest survey indicates New England 1970 sales
willbe $2 billion. . ....uuiinnnnn, a8 BR45

Minnesota Governor indicates expanding universi-
ties, skilled manpower and favorable financial
climate stimulates area’s growth .

New Mexico’s efectronics industry now in multi-
million dollar bracket through missile develop-

[CeatigREOINY. X, Y. .o BT vean ontvan . BF4
Regronal distribution of electronics industry

personnel SR49
Self-help plan |nvolvmq team blddlng and estab-

lishment of trade association speeds industrial

growlh on Long Island.......... Y. Aovavavevavers ... BF38

of audio-

meter used to rate viewing habits in New York

City completed. . ... BF44
Sixteen colleges in

designated as communications nelwork for Mid-

west Program on Alrborne Television Instruction BF59
Transistormen give financial ald to swpo(l

Stanford solid-state research. . BB BF45
Twin cities get self-service post ofllce . PGAS
Washington, D.C., is where firms go |o seek an

inside track for R & 0. BF34
Wesl Coast manufacturer urges government give

Q awards for production................. L £ (BEA4D]

REGULATORS (See also Power Sources and Supplies)
Five-transistor line voltage regulal.or uses
2enetdiodesy. . Siotudan A, o S o casiee s
Generator-regulator for aulos uses only semi:
conductors and resIstors ......oiioiiiiieaa..
Linear circuits used to obtain precise voltage
| of output of istorized d-c to a-¢
MIVETRETRIIN | (o o 0 B 50 L e ool o e it o
Regulator circuit for self-powered transistor
oscilloscope, .
RELAYS
Close differential operation of stock relays using
low-voltage relays operated from a high-
valtage supply. .
Machine for assembling sealed conlact reed
relays housed mn glass walled area,.......... .
Production line tester for checking for contact
chatter of electromagnetic relays uses
thyratron timing cireult . ... .oouniinian,..
Solid-state static power relays and circuit bveakevs
using silicon-contro}led rectifiers have contact
rating from milliwatts to kilowatts . ...........
Stepping relay controls operation of lazy susan
used to pace electronic assemblers...........
Two transistor voltage amplifiers and latchtype
relay provide overload protection for voltmeter .
Vacuum-formed ptastic skin protects unhoused
retays mounted on plug-in printed circuit boards
RELIABILITY
Electronic equivalent of neuron discussed at
winter meeting of AIEE .........cccvuvuunea.s
Military weapon system developmenl suesses loo
much breakthrough research, too many unit cost
COMDIORITS BS:ra ifarsts « o Wlo o/4fo [SHTe c101e]e oforere folorars
Minuteman’s guidance and control sys!ems need
reliable components for underground storage
fasting years ..............
QOver 1, 000 British desrgn enqmeers crwd one-
day special symposium on Efectronic Equip-
ment Reliability...............o..

TFo4
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BF34
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Reliability of receiving-type-electron tubes ...... SR55
Test equtpment for reliability checkout of Subroc
antisubmarine telemetering system............ PC78
Remote pulse-coded fault atarm for multihop
microwave SyStems.,.................... . TF&2
Remote transmitter generates conuol pulses dmng
vertical blanking interval to control TV receiver.. TF79
Replacement parts market for 1960 ............... SR49
Representatives, manufacturers, place In 1%0
electronics sales picture..............vue..... SR49
Rescue beacons become part of alrllner Ilferaft
equipment. , o oo o RN I ERY. . rerevere PCS52
RESEARCH (See ailso specllrc headmgs)
Academic research laboratories map new project
to open new research areas, expand others .... BF60

Academic research probes new ways to expand
man's knowledge . .......ooiiiiiiiiiiaiaa.., BF53
Advanced research project dlscussed at Northeast

Electronics Research and Engineering Meeting. TF71
Alloyed-emitter, pnp mesa transistor operates in

low microwave region and is mounted In coaxial

ELL R S O Sl RDB2
Atmospheric duct which traps and propagates radlo

waves at low loss discovered. ssss... BTWIL

Batelle Memorial Institute to research coollng
techitquesy iy SRS M e veee. CMTB
Britain reports 10 percent of annual sales are

absorbed in research. .. ............coonlL., BF37
Cadmivm sulfide fieid-effect |ransnsuw annomced

by GM Research....... btate il W | _tomr.vaverae BF42
Cesium cell converter working at hlgh !emperatues

produces significant amounts of a-¢ electricity CcM78
Closed-circuit tv for monitoring dental surgery

and for assisting in diagnosis being studied ... TD92
College and universities deeply involved in

research and scientific projects at half-year

marke . oL A L h s e BF59
Completely passive, balance modulator curcuns

using thin permaltoy film described at 1960

Winter Convention on Military Electrontcs ..... RD78
Controiled environment for infared studies made

possible with 86-ft tunnel ... ... BF61
Cosmic rays in upper atmosphere to be rec

800-Ib block of film carried in Project Skyhook

balloonsomba. . . SN ARSI || RD%4
Cryogenic gyro under development broad capablli-

ties inherent in low-temperature devices spur

further studies..... oA 0 2008 o AW - R BF32
Defense Department considers es!abl:shmen! of

information center on ceramic materials to aid

research, ENLIL
Dielectric absorption In capacitors ............. RD78

Double-focusing mass spectrometer measures
relative amounts and weights of atoms. .

Emphasis on basic scientific progress and
coveries In Conference on Electronic

Conductivity in Organic Solids ............ ... RD127
Experimental magnetohydrodynamic generator pro-

duces 2% kw, runs for four minutes........... ENI1
FAA has raft of big and little plans for 1960. .... BF40
Federal spending on R&D to surpass $15 bidiion in

19608 . 2Lt 8. BN 40
Fiud amplifier uses gas and fiquid pres;

instead of voltages......................... BF4l
Forthcoming Solid-State Clrcurls Conference indi-

cates R & D labs are In tunnel diode race ..... BF32
Four basic research programs underway to develop

ductile ceramic and ionic crystals........ vae. CM100
Galactic noise measured by 4-stage sounding

rOGKE! Sapomamn o - . B . o -++. ENIl
How radiation affects l.unnel diode opera ion..... BF32
Industrial diamonds with semiconducting

properties made in South Africa............... RD7&
Low-temperature research program to provide

higher-precision thermometry being expanded... RD98
Magnetic element of ferrite composition for

storage, switching and logic applications in

digital computers has advantage of open flux

path, excellent squareness characteristics.... RD104
Magnetohydrodynamics power plant generators

offering high—e"iciency output being studied. . RD92
I of AIEE DOIﬂlS

electronics |nduslly's growing interest In plasma

(I SRR AT, o W eip— ENI11
Magnetohydrodynamics takes on new slgmlucance

electronics industry . BF52
Mark | perceptron demos! y to learn the

alphabet ......... srecaveeeses BF43
Materials hold key to developmenl ol electron

tubes capable of reliable performance at high

amblent temperatres ... .........0.uuan.. .. CMm118
Mititary weapon system developm ent suesses too

much breakthrough research, too many unit

cost compromises . BF39
Missiles and space continue to account for much

government money spent in guidance and com-

ponentry researcharea............... o W EN11
MIT interplanetary space probe |o take photo-

graphs of 40 percent of Mar’s surface .. ... +... BF&

Mode| lest range will permit ati-weather, inter.
ference-free testing of antenna radiation pattemns RD&4
National Research Council urges government to
give high prlority to development of material ...
NBS studles automatic computation methods for
determining best possible frequencies for radio
transmitters used as road markers on air lanes. .
New applications of moder microwaves in medi-
cal research and SPECtrOSCOPY «..ov'vvvrunnnn.
New Mexico’s electronics industry now in multi-
million dollar bracket through missite
development, R&D.......ovvirnnnannnnnns
New mode of transistor operation (combination
tunneling and avalanche effect) being explored
by several companies .......................
Nonablative noise cone to be used |o determme
effects of plasma sheath on radio signals .. ...
Oceanographic research Indicates undersea fleet
effectiveness could be doubled by environmental
forecastst .. earen. SR .. . 008 oo ... 0 4
Plasma circuit used as an oscillator to generale
microwave energy at 2,000 Mc ......... ceeess BTWIL
Plastic type transistor developed by Soviet
SCIBOtISt ara re S oo 31a/s)otire BNl = o« « wisos .
Predicting possible thrmlement sem:conduclnr
materfals .............
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Probes make patterns of airfiow around missile

nose cone inside hypersonic wind tunnel in color BFS52
Project Defender, a study program to find

tomorrow’s space defense, to use pin-

cushionfradarai®, 38 .. Sy 8. . AL, veer... BFA2
Propagation of electromagnetic waves lhrough

subsurface of earth being studied for AF .......BTW1l
Proton synchrotron of European Organization for

Nuclear Research in Dperation.............. . ENI1
Public facsimile research spreads, faster trans-

mission and peivacy are goals..... N— BF51
Radar fieid causes continuous discharge in bulb

with gas of reduced pressure. . ... ——-y ux 0 MPCE3
Radar signal bounced off sun’s outer corona lomd

to take 17 minutes t0 echo..........oeu... . BTwll
Radar telescope detects mlcromeleorltes deter-

mines meteor showers are more frequent than

prevmusly suspected....... Y. v..... RD106

damage to i M's seen as

major research task. ., .....ovieiiriniiiuaan. ENI11
RCA to open research labomory in Japan, will

study solid-state phnomena ............ EN11
Research activities in electron tubes . SR55
Research activities in japan.......... SR53

Researchers demonstrate experimental photo-

generator for converting solar energy by

photoelectric emission . savesamanesa s ENLL
Scientists grow slnglecryslals of lnnspa!eﬂl

galiium phosphide experimentally, EN11
Series of papers on thin films presen!

Journallii I Lol KLl e e g e - CM78
Silicon pn juncllons used as particie deleclors RD74
Simulator for selecting best possible target among

all in-range attackers . ......cooevuvinannnn... RD76
Soviet Academy of Sciences changing some of [ts

research approaches . BF43
Spincasting of plastic parabolic radro irfors may

provide antenna surface accuracies presently

noypacticaline . oow. . 8L oo .. RD%
Stanford Research Institute reports $22 malllon

research contracts were handled in1959 ...... BF59
Streamlined drafting procedures to expedite R&D

production......... PT98
Study of atmospheric noise needed |o develop

long-range vif navigation systems ............ ROD78
Subsurface propagation of electromagnetic waus

[0 00, S R S — PC0
Sun-position sensor for es!abhshmg coordmate

reference system on space vehicie reported at

1960 winter Convention on Military Electronics. RD62

Superconducting electromagnets being explored

for use with masers and in soild-state research

requiring cryogenic temperatures and a magnetic

fTeld s s s S oJs ST o « o o WY o ... ENIl
Superconductivity symposlum dlsclosed basic work

15 still concentrating on cryolron, major problem

Is fabricatlon....... ceasaes
Survey of future developments now emerging from

electronics’ laboratories .
Thermoelectric cooling modules for e!

components in R&D stage .............. v..r. RD68
Transistormen give financial aid to support
Stanford solid-state research. ............... .. BF45

Tunnel diode circuit designs open new markets for
Computer, communications and receiver ampli-
fier applicattons. .....ouueeennieinnnrennnn. BF36
Tunel diodes being pushed to higher osclllallon
frequencies .
Tumnel triode being mvesngaled as polentrally
useful computer element .................. .. EN11
Two American electronic men who toured Russia
impressed with Soviet scientific education and
research . ... ... .. 0 2.0 S e BTwWll
Two Operation Skyhook balloons will study cosmic

rays at 18 to 22 mi aititudes . N11
Ultrafast spectrometer for analytlng G
reactions occurring on 0.1 millisec developed.. BF42

Use of carbon monoxide for frequency standards
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Jan 29
Apr 1
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May 20

May 27
Mar 11

Feb 5

being studied . ... 8
Vibrating platform uses bea s
motion .. ... ... PCI4 Jan 29
Washington, D. C., |s where l|rms go |o se‘ dn
Inside trackfor R& 0., BF34 Apr 22
Resin, solventless silicone, bl pe:
insulation now commercially avtable............ CM118 Jun 24
Resislors, British approaches to producing lilm re-
sistors for microminiaturization . cever TFT1 Jan 1
Resources--their role in future of Japanese elec-
tronics industry ...... siova.. SR53 May 27
R-f precision fixed capacnofs, characterlsucs of .. TFB26 Feb26
Righi-Leduc effect, definitionof ................ TF71 Feb2e
Robot performs jobs in danqerously radioactlive areas
by multiplexed commands .......... O (XU )
ROCKETS (See also Mlsslles)
ion blackout iting from
plasma sheath formation during vehlcle reentry
using sufficiently high frequency ... vv.v. TF105 May 27
Instrumented low-cost Arcas and Loki weather,
rockets slated for daily fleing................ BF43 Apr 29
NADA plans to launch 25 to 30 major vehicles and
100 sounding rockets each year for three years ., EN11 May 20
Rocket sleds use transistorized camera control to
photograph ejection seat performance ......... TF63 Apr 1
Signal transmission through natural ronized layers
and ion shietds formed by nuclear vehicles,
hypersonic reentry vehicles, rocket motor ex-
hausts and nuclear explosions ............... TF81 May 20
ROTI (recording optical tracking instrument) used
with rapid scan spectrometer to detect infrared
energy radiated during power flight portions of
rissilcitrajectonylil B sty . .le i .. TF86 May 20
RUM {Remote Underwater Mampulawf), a conver(ed
Ontos tank, uses TV guide for exploring, in-
stalling and removing fixed sonar gear........... BF31 Jun 17
Runway, airport, r of by i
surveying system using lightbeam projector and
profile measuring device. . .............. caeiea. TF54 n 17
SACCS (SAC Control System) prototype bemq setup BF36 Mar 25
SAGE transmitter provides 20-kw output leve PC34 Apr 22
7



SALES (See also
Market and Military E
British and U.S. computermakers sup up sales,
I and .

Brltlshtvmdndio-uhcwmnlsalu

POCOPAS +.vvniinssnnenns essvessssseses ERIL Jun 1S
Color tv sales bvlseilo ulllwn inl%d ...... MR24 Apr 22
Components manufacturers say total sales were
up23percent for the year ..............oouun 8F3 Jun 24
East Germans expect $175 miilion sales from west-

em icize ac and

Robtron ¢ er 28
Electronics firms urged at EAIl industris|

nics Conference to sell systems instead of

hardware to industrial customers . Jan 22
Federal spending for coming fiscal

close to last year’s figures.. .... Jon 29
FMIMMMMDEW

(51650 cocone80 sogoosase0a00aocaoctocnocs Jan 29
Fivefold increase in data procosslngsahslov

.................................. Feb 19

F-mndlosdsalsbshuphdiﬂnm

over last yoar ..cccevevennes veee. NMR26 Feb12
Hearing aid sales rise 11X .. MR28 Mar 18

mmnwmubr-chsc-muum salls... MR26 Apr 15
Japanese tv set sales hu-semﬂdly.......... EN1l Jan 15
Latest survey indicates New England 1970 sales .-
will be $2billion ...ccoovviverenienacarmnren BFaS Apr 22
w:mnlublmhﬂb””‘

sales over next five years

Navy survey predicts and equipment sales up

$SLIbHMON N 1960 .co..cvereniinenienans EN1l May 13

Nuclear instrument shipments for 1938 rise 33 per-

cent over those of 1957 ..... cerescenne vesses MRZ2 Fab 19
con- -

ductor sales boosted by announcements of pro-

Ction eXPaNSIN . .eoeeveererenesssarenes EN11 Feb 12
Rmusahsoltvsusvillrisewbmmm
higher in 1970 .o\ eeeeee.. BB eerencasaen . MR26 Mey2Z7

Salcshdccmlcmmfulm............ SRS Jan 1
Silicon controlled rectifier doflar sales to double
sanufacturers look for 20

29
Jan 15
Show Mar 11
Year 1960 to see increased semiconductor salos,
maintenance of high level 1959 electron tube
1 ao000000000006m00000000000000000 MR24 Jan 29
Sampler, axls-aosslnn lnhtvul fwdtslmo'ml
Signal detectors ..o..oveieriieiiiacnienniaane TF®8 Jm 3
Sunpln circuit for noise stwcsslon factor display
............... teeesseceeccssacncsases TF55 Fob §
Sunpllno problems solvod using miul extenslon

of transfer technique...... vesevecssessvesecsss TFOB Apr 1
iine analogy for ERS100 May 20

SATCO (supranational automatic air traffic control
system) being pushed in Ewrope................ BF40 Apr 22

SATELLITES

(See also Military Electronics, Missiles & Space Elecironics)
Advent active communications satellite should

have space relay station in operation by 1962,

be totally operational by 1964 .
Basic design considerations of sili solar

cells for use as power supplies on satellites... TF167 Mar 11

log-periodic antenna for monitoring and

signal interception, direction finding, satellite

tracking, radio astronomy and h-f commmi~

Cales USeS ..oeeeenanns vessesasecscasasnsee TFR Ja 7
Circularly-polarized, hiph-gain antenna for wto-

matic tracking of Tiros meteorological satelliites TF57 Apr 15
Command guidance system developed for Titan

ICBM guides Tiros into preselected circular

EN11 Jn 4

CHE000 0008000000 53000000: S000000000 T PCAO Jun 3
Electronics R&D in satellites in England and

Australia ... ceeeieeenianiioninieniananes SR75 Feb 12

Apr 8

Apr 22

Apr 29

ey 27

Ihu:h-h-d size tunnel diode holds greet promise

for missile satellite and ultra-high-speed data

processing applications...cceeeeceececceenae PCE9 MNar 4
NASA gives $30-miltion contract for worldwide

tracking and communications net for Project

MEICUIY | eoonswnavaanasecssessssssansansces BIW1l Feb 5
NASA plans to faunch 25 to 30 major vehicles and

100 sounding rockets each year for three yewrs. EN11 May 20
NASA reports satellite tracking performance is tied

0 Size Of aNtONMA.....oveeeeeeeenncccnnces BF33 Apr 29
New AF-operated facility uses computers and com-
plex system to space

surveilance, catalog everything in orbit....... BF34 Mer 4
Participants in Sixth National Flight Test instru-

mentation Symposium hear that U.S. is far ahead

of Soviets in ballistic missile and satellite

flelds aziamiiiataianenlslescle e esoasasese BF53 Jn 3
Pioneer V will be transmitting information over

distance of 50 million miles in August, 1960... BF49 Mar 25
Project Mercury satellite to be tracked by 50 an-

20NNA SYSLOMS . ueevuivvcronssroonnnacanne BF33 Mar 4
Project Midas heat-seeking ussllc M.\sn nl-

ellite to work with BMEWS radar.............. BF&2 Apr 1
Salellm astronomical observatory with 50-inch

and data systoms

planned by NSF and NASA ......cc.ceeenneee BTW1l Mar 18
Sixty-ft reflector for 3-axis antenna provides hemi-
spheric coverage of missile and satellite tele-

PCA0 Jan 1
BF57 ey 13

Spray-on Insulator dissipates heat and controls
temperature on outside of space capsules......

Telemetry transmitter for investigating Van Al
radiation belt uses novel transistorized phase

modulator Circuit....uveease Ctaesissasasene TF68 May &
Tiros transmits data with two 33-ounce off-the-

shelf f-m telemetry transmittors .....c.cccc.et BTWIL Apr IS
Transistorized pulse height-to-time converter for

sarth satellite telemetry system. ... veseessse TFB2 Jan 1S

Uhf transponder beacon in Tiros | improves radar
dah quality, provides horizon-o horizon cover-
.......................... veessss RD9G Mey 13
u.s. (ohtlp CMMHM nhlllu'w
sludying ionosphere and galactic noise ....... BF61 Mer 18
Watchdog sateilites to carry TV cameras and
electrostatic tape recorders to check perform-
ance.of other satellites ....
Saturable reactor used in adjustable counting
Ing circuits operating primarily as frequency divld-
tvessssssese TF6l May &
Salnbiemdntuud in highvspead, low cost sim-
ple latch CIrCUit. ceeeeeecerecccccacascentcsecs RD66 Jn 8
Scaler, bettery-powered misttlzd, iouu-sr
ing radicactive tracers improves reliability, re-
duces cost and weight. c.cvecrvereccaccroneanes TF74 May 6
Schmitt trigger for transistorized sllctrus.db
measure amplitude probability density fmctions.. TF70 Jan 29
Screens for cathode ray tubes, what’s new in ......
Sea life, noise spectrum for ...ocoeeeececaane
Seal m:nnmﬁnndomm

Secam {sequential a memoire) Franch eomuhlo

color tv sysiem, festures sequantial transmission
of chrominance, uses one-line memory in receiver TF57 May &
Seebeck effect, definition of,..... TFT1 Feb 16

(See also Diodes, Microminiaturization, Solid-State
Physics and Transistors)
American and Japanese firms agree 1o share tech-
niques of design and manufacture of diodes.... BF32 Apr 8
Circuits grown from pool of molten semiconductor

saterlals. .oouueienaeneoes sesssersssensesss BTWIL Jan 29
Color code for dh
ludiodtwncuﬂutynsmphd.......... CME3 Apr 22

Company
enameus by giving series M in-depth, 13-week
................................... BFU4 Jm 17
Conlmlltd-ncuﬁu switch called Transwitch for
computers tumed off by small negative puise... TFT1 Jan 15
R&D in and transis-

tors in England, Sweden, Israet and Japan .... SRTS Feb12

Germanium diffused base transistor with open

circuit base connection serves as inductive ne-
iode

gative Apr 2

My 13

semiconductor doping Jan 22
with Pproper-

ties made in South Africa...c.ccecieceaaenes . RD76 Apr 22

Multi-junction drifi-field transistor s‘wllﬂls

design of portable and auto radios ....... vesess CMB2 Apr 22

New n veee TF159 Mar 11
Predicting possible three-elemant semiconductor

materials coooieannene vesssvesasencannen ... TF103 Feb12
Prediction of industry-wide increase in semicon-

ductor sales boosted by announcements of pro-
duCtion eXpension ...ecveveeeeecsesasecssces  ENIl Fabl2
seen as ma-

lorns-'chusk........... eeceseeseess EN11 May 20
Report an semiconductive plasncs In U.S.S.R.
and in U.S.A. ..... . CM6S  Jan 22

Review of uranium compounds

may possess semiconductive properties of

interest in high-temperature applications My 27
Scientists grow single crystals of transparent

gallium phosphide experimentally ......ccoce0 EN1l May 13

Salective diffusion and shaping of semiconduct-
ors to form complete circuits cuts size and

weight, improves reliability ........ococeeeee TF6Y May 13
Semiautomatic silicon crystal-growing fumace
*,  triples production Capecity «ececeeeee. vessses ENI1 Jan 29
and for micro-
CIRCUIS . v evenerernnanans vesereeseresess  TFEY Mayl3
of hes for modermn
ApPHCAUONS ..o vvvnnnnenicacesesnansnnenens SR67 Jun 24
Semiconductor wafer Hall probe in magnetic field
plotting system speeds cyclotron desegn ...... RDOO Apr 8
Silicon carbide rectifier that withstand 500 ¢ in
. useable in nuclesr environments........ veeses CMO4 Mar 18

Silicon pn junctions used as particle detectors... RD74 Apr 22
Single crystai rods of high-temperature compound
semiconductors can be grown and purified in
electron beam vertical zone refiners .......... PTIN Jwm 3
Sotid-State Circuits Confersnce indicates microe-
lectronics is moving rapidly out of research

phase...... Bo0oB0000000 HO0000OOYITOON0 BF% Feb12
Soviet and i
rates increase .......... cosessinansassasee EN11 Jan 29

Strain sensing elemm of whlslmr size and high

strength give 50 times greater sensitivity than

present metallic devices c.oceceecreaeccees . BFll Feb 2%
Technique of vapor-growing hig nsisuvlly col-

lector films on a low-resistivity substrate

{revealed at IRE-AIEE conference) may have far

reaching Ilolluums .......... sssssssesces EN11 Jw 24
cooling now using new
semiconductor materials. c.oceeeiaaiisccscee . CM85 Feb26
Transistorized automobite ignition sysm us-s
surfacegap SPork pIgS. . cveeeececccsarenenas RDE2 Mar 25
Turnel diode circuit deslgls open new udms
for computer, communications and receiver amp-

lifier applications.. Feb 26
detector responds to long infrared wavelengths. TF62 Mar 25
U.S. efectron tubes and semiconductors of
specialized types and advanced designs in
domand abrodd....ccoeveecnncctscccccecns
Year lmt»mmansods-dwmulu,
maintenance of high level 1959 electron tube

Sensor, light, in automatic bomb alana system now

being instalied in strategic U.S. cities ...... w. PCAS Apr 8

BF48 Feb 26

Sensor, sun-position, for establishing coordinate
reference system on space vehicle reported st
1960 Winter Convention on Military Electronics .. RD62 Mar 4
SERVOMECHANISNS
(See also Control Circuits and Systems)
Control transformer tester aligns coarse-fine servo

systems without precision synchros........... TFS4 Mar 18
E R&D in inltaly.... SR75 Feb 12
Multipiex circuits control robot which performs._jobs

in dangerously radioactive arees ............. TF46 Jan 22
Servo detector for automatic survey system used

10 measure roughness of airport runways ..... TF5¢ Jun 17
Steering transistor circuits control reversible

decade counter generating error Signais ....... TFS6 Jan 1

Setun computer-developed by Russia uses magnetic
awllﬂmwommonunwymﬂm

BF11 Feb26
EN11 Jan 15

it.

Shaping network for attitude-control system in

Able series space
Shields, r-f, transmission line analogy for prop-

agation in sandwiches of diefectric shoets and

conducting films or grids used for ..... S vmKes ERS100 May 20
Shipbuiiding automation shows good start in Britain BF52 May 13
Shock, knitted metal mesh protects electronic

OQUIPMONE HOM . . . e vvvnnaiiianannannannns CM34 Mar I8
Silver antimony teliwritle, evaluation of as semi-

mﬁrllllllll....... vesereceseensssses TFI03 Feb 12

Simulators, system for typing flights simulator
into remote standard ground-control led

intsrcept radar
Similitude theory lndulatkm to microelectronics
discussed at 1960 Solid-State Circuits
CONtOrence .oivesrassnstansbosnassissonse e TFH Mu 4

Slicer, ,
probability density functions.............c0us TFIO Jan 29
Siip ring assemblies become major electronics

components market, sales risa 25 percent yearly MRI0 May 13
Slip rings, miniature, assembly starts with

encapsulation, finishes with mechine and

metal diSPosSition ... ..vevvirnnasanrnsannany PT106 Jan 15
Test circuit shows how to accurately measure gain

and phase angle claracteristics of closed-loop

synchro, resolver and computer amplifiers..... ERS88 May 13

T swopt signai
for testing servos and related equipment and
COMPONONTS . ... .vveriananonnnnnnsn
Sockets, floating tube, for |lll triodes .
Solar cells, silicon, power automobile PC52
SOLDERING TECHNIQUES (See also Pmmcﬂm Todnlquu)
Brush plating and air-operated masking jig speed
precision soldering of transistor tabs ......... PT70 Mar 4
Low-pressure air most efficient method to cool
components during manual soldering of printed
CHIOIS s vvenrnannnnnnee sesessssccsssses PTION May i3
of

modules to be dip soldered .......cicenans « PTI92 Nerll
Polyethylene glycol improves acid solder flux

perfomance S Sasssmasupsscsere) PTISe FORR
Solenoids, rotary, duigvlnghsmmmdvdﬂ

saving with..... s asesiedise caetenqeese GAGH (M BN
SOLID - STATEPHYSICS

(See also Diodes, Mi and T
Mumlmﬂmwsmm

esearch.

id-s|
electromagnetics featured at S-me's Tth
Reglonal IRE Conference ................... BF3Y Jm B
Dietectric diodes and triodes to control large
amounts of current using thin insulating crystals

of cadmi Iphide being developed ......... BTW1l Jm 2
Electronics R&D in solid state physu: inFrance SR75 Feb 12
Experimental solid-state generator for converting

puised d-c magnetic fields into microwave

radiation has been built...... seccscsccenvens EN1l Feb 9
Frequency synthesizer uses solid-state In- b

provide stable, high-accuracy receivers and

UrANSIIErS . cooeeeerrninriiaresnanee RD122 Feb 12
Microelectronics to get special attsntion at 1960

Solid-State Circuit Conference ............ .. EN1l Jan 29
Predicting possible three-element scmmm

[ L TR cevsasseasenaan .. TF103 Feb12
RCA to open research Iahomnry in Japan, will

study solid-state phanomena .......... vevess EN1 Jm 24
Recent progress in solid state

at 1960 Solid-State Circuits Conference ...... « TFN Mar 4

Solid state high-speed printer-plotter prints and
plots from computer-pregared magnetic tape.... ENI11 Jan 22
Super i being explored

for use with masers and in solid-state ressarch

requiring cryogenic temperatures and a magnetic

fie

M yovvsestosesivescacanscanseinsionnens EN11  May 20
T solid-state
diodes and triodes. ........ev.0e sessecessee. TF59 Fab26
Transistormen give financial aid to swwt
ford solid-state ressarch ............ veseesss BF45 Jan 1
SONAR (See also Military E O & rs)

C-w Doppler radar ground velocity system for

helicopter permits sonar dunking operations.... PC35 May 27
Equations and charts for determining range para-

meters of active and passive sonar systems.... TF4l Feb )9
Material and backin g-plate selection for sonar

transducer deSign «eo.vvvenniinens Eee Tl TF62 Feb26
O position photo-

graphic cameras, take samples of sea water and

bottom sediments with help of sonar .......... TF93 Jun 24

Remote Underwater Manipulator (RUM), 3 convert-
ed Ontos tank, uses TV guide for exploring,
installing and removing fixed sonar gear ...... BFA1 Jwm 17
Suwhwysmdrenivkllsbumbymvyhv
Tapewmclasslﬁumlnslmd-hsdw

.......... vesesesssesese TFG5 Mar 25
thcusedklystrms, M-t'sm-ln..... SR55 Apr 29
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Space-charge-limited dielectric diodes and triodes . .
SPACE ELECTRONICS

TFs59

(See also Military Eiectronics, Missiles, & Radar

& Radio Telescopes)
Advent active communications satellite should
space relay station in operation by 1962, be

totally operational by 1964 ..................
AF is investigating X-rays as possible mems of
space communication ............

Approaches to design and fabrication ol micro-
miniaturtZed digital computer for space applica-
tions .

ARPA contracts awarded to study ways of
mullifying attack by nuclear-armed vehicles
entering earth’s atmosphere from outer space, ..,

Basic design considerations of siticon solar cells
for use as power supplies on satellites........

Biomedical space flight instrumentation system
tested on racing car crews,

Ceramic gas bearings in new gyro
for space guidance applications

Computers, instruments and electrostatic propul-
sion for space discussed at winter meeting of

Cost of wovld's largest radm leles:opcs has
soared to over $100 million............ovuuse
Double focusing mass spectrometer going into
to measure in the
Electronics probes the universe is theme of 1211!
Annual National Aeronautical Electronics Con-
ference ,
Electronics

in satellites in England and

Federai spending on space research for ¢
fiscal year to increase over fast year ., 0d
Hawaii’s Department of Economic Development
reports rapid expansion of electronics work , ..
High-thrust propulsion sytems to shift critical
emphasis in satellite development to com-
ponents and instruments. ,........

Instrument fault In orfentation system causes Soviet

spaceship backfire N
Instrumented low-cost Arcas and Loki weather
rockets slated for daily ﬂrlng................
I Ordinary A ive Radio Con-
ference realiocates frequency spectrum and
feports new regulations ..........
lons affect health and behavior in space, sub-
marines and department stores..........
Missiles and space continue to account for much
govemment money spent in guidance and compo-
nentry research area ..................0ines
MIT interplanetary space probe to take photo-
graphs of 40 percent of Mar’s surface ...
NASA contracis for desegn of experimental
ceslum-stream (0N engine ..........eoenuvuss
NASA gives $30-million contract for wovldwlde
tracking and communications net for Project
Mercury,...........
NASA plans to spend 12-15 bllllon dollars on
space exploration over next 10 years..........
NASA reports satellite tracking perfomance is tied
to size of antenna...........
NASA seeks supplemental 1960 lunds of $19 ml-
1l1on 10 spur Man-in-5pace Program, ..e.seevs.s
Navigation for hypersonic or space craft aided
by computer-directed map projection system
(ot PR [ L I A O
Navy experimental moon-relay communi
system demonstrated. .
Negotiation for tnstrumented package for moun
SOOUSIARTEAREN. S a ), o flso. ot o - B fore oo
New AF-operated 1acl|xly uses computers and com-
plex ions system o ¢ space
surveilance, catalog everything in orbit,,.....
Optical-electronic magnetometer control attitude of
vehicles in space
Parametric amplifier increases
radar used to track reentry vehlcles
Participants in Sixth National Flight Test Instru-
mentation Symposium hear that U.S. is far ahead
of Soviets in ballistic missile and satellite
fields
Pioner V wil be transmitting mlormatlon over dis-
tance of 50 million miles in August, 1960.,
Preview of space electronics sessions for forth-
coming |RE i Show and C ion .
Project Defender, a study program to find tomor-
row’s space defense, to use pincushion radar..
Project Mercury satellite to be tracked by 50 an-
tenna.ciciansns
Radar signal bounced of sun’s uulu cmona lomd
1o take 17 minutes to echo. .
Radar telescope detects micrometeorites, deter-
mines meteor showers are more frequent than

previously suspected .....
Satetlite astrononiical observalavy wlm 50-inch

and data system plan-

ned by NSF and NASA ......

Signal transmission through naturai |onlzed layers
and ion shields formed by nuclear vehicles,
hypersonlc reentry vehi cles, rocket motor ex-
hausts and nuclear explosions ........

Smail revolving globe for use by astronaut indi-
cates position of orbiting capsule over earth. ..

Solid-state radlation detector made of doped si-
licon gives precise measurement of cosmic rays
and Van Allen radiation belt............... .

Soviet exhibit at 1960 Leipzig trade fair locused
on new electronic instruments, automation and
SPACE, MWls oele alorte Jiltle 3o eve oo clale s oo o

Space comrrm:cauons plans outlined at Armed
Forces Communications and Electronics Assoc-
Tation ‘s 14th Convention ...................

Spider-web 142-ft telescope built in Scotiand to
St yaaUROr@Nrererwraters ote o dio & o oliwrs oot Ja

Sun-position sensor for eslabhshmg coovdmale
reference system on space vehicles reported at
1960 Winter Convention on Military Electronics.,

Technical detals of Soviet spaceship launched
May 16 beginning to leak out . 3

Telemetry transmitter for investigating Van Allen
radiation beit uses novel lransislonzed phase
modutator €Ircuite . ooeuivenn
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Timepiece calibrated to two references will be
needed by astronauts reports University of Mi-

chigan.....ceeevvanss cesssese. BFS9
Transistorized circuits 101 gu' Ing Able series
space exploration probes TF&0
Transportable probe tracking na and
data collector) being tested for ARPA ..... «... BF33
Unconventional siow-scan TV chain assists
astronomers in finding sunspots with ballon.
borne optical telescope .................. .. TFa9
Unique instrumentation for investigating possi-
bititres of using plasma to propell space
vetncles TF6b
University of California Llck obsrvalory
truct nebular spectrograph for collecting infor-
mation on motions of gaseous nebulae. ........ BFs0
University of Michigan reports astronauts will
need to keep track of two kinds of time. ....... BF5%
U. S. headstart over Russia in microminlaturi-
zation seen as future space asset............ BTWIl
U. S. to help Canada iaunch first satellite for
studying ronosphere and galactic noise.,,..... BF6l
Use of sun as huge reflector to relay radio signals
between distant points described ............ RD11S
Watchdog satellites to carry TV cameras and
electrostatic tape recorders to check perfom-
ance of other satellites ........ vavsisssasa..  BF35
Spectrometer, doublHocuslng mass, m‘suves re-
lative amounts and weights of atoms ., . RDT4
Spectrometer, mass, measures quantity of
escaping in electron twbe nnnufac!uve . s TFT4
opic system, for i
the spectral response of electro-optical munals. TFbb
Spectroscopy, new appiications of
mieyowavesIuT. ook . R S s [ SR67
Spectrum analysis aided using graphical extension
of transform techique . TFe8
Speech research in Swede , SR7S
Spincasting of plastic parabollc radio mirrors n-y
provide antenna surface accuracies presently not
practical .. . RD%
Squeezer raplidly straightens bent or kinked trans|s~
tor teads 0000 P72
Stabllotron, what’s new in. SRS5
Standard, frequency, use of carbon monoxide for
for bemg studied....... . 8TW1l
Standar d of ultraviolet radlallm developed by NBS . RD&4
Standard time code added experimentally to WWV’s
regular broadcasts for simultaneous observations
at widely separated locations ........... +-s..» RD114
Staples, characteristics and use of types used in
electronic production . TFé8
Static power relays and circuit breakers using s
ficon-controlled rectifiers have contact rating from
milliwatts to kilowatts............. eeees. TF1M4
Static, precipitation, eliminated from alrbcme radio
and navigation equipment by sharp tungsten pins , RD96
Steering, automatic, ustng wire loops, guidance
cable and ized detector d .. BF&
STEREOPHONICS
(See also Audio, Broadcasting and Radio)
A-n/a-m method of stereo broadcasting announced  EN11
Britlsh muitiplex system for bilingual broadcasts
or conventional stereophonic transmissions.... TF87
Confusion hinders stereo growth ~ fierce compe-
tition centers on remote speaker business .,... BF3%
Dental anasthetic device using stereo sound
‘placed MMIPCORIGTON 3, o BRSNS ezamteis o o Bhers < - - EN11
FCC to evalute industry groups Slcreodumc f-m
broadcast tests ...... o v el o o 8 e .. BF48
Fouv track stereo tape reco'dev and mmlaule
45. shown at
Japanese Industrial Trade (e oo R . EN1
Future of stereophonic radio broadcasting to be
determined by Washington this week .......... BF37
German’s mar ket binaural tape for stereo equip-
ment.... cree.. BF49
Japanese to market sleceo 4-chamel tape recovdev
nu.s. . o0 SERRLT . teriesesensieiessas  ENIL
NAB lo dls:uss ic and
station automation equipment .......c........ BF48
National Stereophnic Radio C ommittee suspends
activitTest A, et o e e « - vee BFb63
Regular stereophonic broadcast ing tobe mluated
in Canada .. 502 o0 e . BF&
Stereo stimulates l-m bvuadcaslevs FCC says
standards may be established by fall 1960..... BF30
Stereophonic broadcasting will no make big
breakthvough for some time ............0.s... TFI59
Ster. ic x-rays d failures
more readily . ..oovvenannrnnnn B, . cavaendt,  PTTA
STORAGE DEVICES
(See also Memories and Thin Films)
Electronics R&D In thin film storage in England., SR7S
Ferroresonant storage and switching circuits
combined with alphanumeric indicator form elec
vroluminescent typewriter. ... .. seiersaneien.. TF&9
Information stored in form of acoustic energy in
quartz delay line.........c..... e .os  TIFLSY)
Magnetic element of ferrite composlllon lor sto-
rage, switching and logic applications in digital
computers has advantage of open flux path,
excellent squareness characteristics,........ . RD104
Switching and storage circuits are made from cros~
sed film crytrons deposited on Insulating super-
CONAUCIONS vovvievernanee . TF55
What’s new in slorage tubes 5 SR55
Store automation in Britain behind U. S. but big
move expected . ... F52
Stratoscope 1, unconventional slow-scan TV chain
for assists astronomers in finding sunspots with
balloon-borne optical telescape . . TF&9
Stretcher circuit pulse, for transistorized pulse
height-to-time analyzer.............. e ssmseses  TFB2

Strip techniques used in modern microwave equipment SR67

Strobe circuit using pnpn 4-layer diode for portable
battiefield radar.

Stroboscope, electrical, dlsplays pulses vmhr e

. TFe7

time of 10-10 sec......... o o8 0ale o VR oFe seeess  RDBL
Stroboscope principle used of for nano and picose-

cond oscilloscopes described. ........ vessess.  ENIL
SUBIC (Submarine Integrated Contral) program for

automatic submarine,..... Cesererienaaaa, eee.. BF28

Subroc antisubmarine telemetering syslun is given
Reliability Checkout. s.v.ieeieeinennaneenans
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Jan 8
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Apr 8
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Jun 24

Apr 15

May 27
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Jun 17

Feb 5
Jun 3
Feb 5
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Apr 29

May 13
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Mar 11
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Apr 22
Mar 11
Jan 22

Feb 12

Jan 22

Mar 11

May 20

Jan 29

Apr 29
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Subtracter, electronic, for reducing system disturb-
ances when measuring switching speed of thin

magnetic film using strip transmission line . . TF?9 Jun 3
Suhl effect, definition of ....... TF7l Feb 26
position sensor for 1 i
ference system on space vehicle reported at
1960 Winter Convention on Military Electronics. RD62 Mar 4
SUPERCONDUCTORS (See also Cryogenics)
Cryogenic gyro under development; broad capabi- -
litses Inherent in low-temperature devices spur
further studies. ... BF32 Feb 5
Superconductive gyro ca use seen in
subs and space vehicles ........i0suevssns.. BTWIY Jan 29
Switching and storage circuits are made from cros-
sed film cryotrons deposited on insulating su-
Perconductons. .....ivvneiinns TFS5 Jan 29
Transistorized les( set for measuring criti
cuirent 1n supercanducting contacts of cryogmlc
circuits . . Jan 22
Super-power electron tubes, what's new il SR55 Apr 29
Surface-gap spark plug used in transistorized igni-
tion system for automobiles. . RD82 Mar 25
Surface treating, electron beam ing equip-
N0 coeeeieieiiiieriennsanerananseness PTB6 Feb 26
Surveillance systems frequency scanning antennas
for groundmapping or scanning radar systems..... TF70 May 6
Survey system, automatic, uses lightbeam projector
and profile measuring device to measure airport
runway roughness ... .. SRR OV wepeese P Jun QP
Sweden = research and developmml currently under-
way in. ceetessiiaieeisenne.s  SRT5 Feb 12
SVITCHES (See also Relays)
Biasing techiques permit smali-area junction
germanium diodes to switch microwave in wave-
guides or transmission lines................. TFBS
Bilateral word switch for expandable random-
access solid-state memory,.......... .. TF164 Mar 11
Controlledectifier, switch called Transwm:h lm
computers tumed off by small negative pulse... TF71 Jan 1S
Determining proper bias and correct circuit imped.
ances for operating tunne! diodes as swilches,
amplifiers or oscitiators .. .. TF& Jun 3
Galiwm phosphide diodes and switching devices
withstand 1,500 C.......0cvuenveerenonnnns. CM71 Jan 8
Half-amp silicon diodes with 0.3 usec recovery
time in volume production for computers , .. CM105 Jan 15
High-speed transistor switch for computer logic
circuit perfoms at micro-energy fevels......... CM98 May 13
Magnetic element of ferrite composition for stor-
age, switching and logic applications in digital
computers has advanlaqe of open flux path,
sssaess RDICA Muy 20
Measuring switching speed of thin nawleuc
using strip transmission fine .. TFT9 Jun 3
Small BEAM-X switch tube may claim ex
narkatiiemmgn s s e oo o vesessses CMI26 Feb 12
Solid-state static power relays and cucuﬂ break-
ers using siticon-controlled rectifiers have
contact rating from milliwatts to kilowatts..... TF114 May 27
Switching speeds of 100 to 10 nanoseconds or less y
possible with cryotron Superconductivity
Symposium hears . . EN11 Way 27
T ielectric
clrcuit devices for switching applications ..... TF59 Feb 26
SWITCHING CIRCUITS
Electronics R&D In semiconductor switching in
Japan i e ool SO Bl & SRS57 Feb 12
Equalizer switching network for wudeband mao-
netic tape instrumentation recorder. .......... TFM4 Jan 8
Ferroresonant storage and switching circuits com-
bined with alphanumeric indicator form elect.
roluminescent typewriter .................... TF49 Jan 22
Five nanosec switching of high currents requued
to electrically explode wires . .. CM97 Mer 18
Flip-flop uses indicator triode with fluorescent-
anode whose illumination is controlled by grid
DOVENNIA N awye ate s s icic - « o o sisisls oelelse s o . TFS2 Feb 5
Frequency modulating a resonant circult using
reactance switching technique ............... TFI4 Feb 26
Remote switching circuits for controiling robot
which performs jobs in dangerously radicactive
areas .. . TF& Jan 2
Sampli
cunouler diode recovery hmes down to 500
s SR e i — TFS9 Apr 8
Selecting oower !nnstslovs to give required
swilching speed, gatn and current-carrying
capacity In computer switching applications ... TF44 Mar 4
Superconductors to find use as components for
high-speed switches and memory systems ..... BF32 Feb 5
Switching and storage circuits are made from
crossed film cryotrons deposited on insulating
supetconduttons M. . . R, SECER 0 JN% . Leille TF55 Jan 29
Transistor reverse-biasing technique raises break.
down point for switching indicator tubes ...... TF48 Jan B
Unique switching device (not specified) makes
side-looking radar used for ail-weather air map-
ping of ground levrnln L BF49 Apr 15
Switzerland — h and y
underway In ......... cesveess  SRIS Feb 12
Synchro shafts, (ﬁop-leedmg and mloadlng of work-
nleces on cenlevless grinder steps up pvoducllon
........................... . PTI4 Jan 22
Synchronlzed sweeo devices, grapmcal method ol
solving i tor instability probl encoun-
tered in. .. TF55 Feb19
Syntheslzer, frequency, uses solld—slale tuner w
provide stable, mgh-accuracy receivers and trans-
MIUBIS, oo uuesiserenrnenaannnes . RD122 Feb 12
Systems, elecuomcs firms urped at EA
Electronics Conference o sell systems mstead of
hardware to industrial customers ............... MR22 Jan 22
Tachometer, cardio-, using transistors is in use in
C2eCHOSIOVAKIE v oeeevreerennnnsenns «... BF28 Jan 1
Tape, magnetic, sales to mcrease by 30 to 35
percent on 1959 in 1960 . MR22 Jan 8
Tape target classifier trains lan
student operators ...........iiiiiiiiaeiien., TF65 Mar 25
TCC (Traffic Control Center) for SAC’s Aut.o-uc
Combat Contro! System (SACCS) ... BF36 Mar 25
93



Teaching machine (Tutor) automaticaily simulates

complex electronic gear, speeds development

of technical personnel .........ooiueveinennnns BF39
TELEMETRY

Apr 22

{See also Communications, Military Electronics, Missiles

and Space Electronics}
Accurate pulse-code modulation system for

missile telemetering being built ........... ENI1
Berryllium oxide heat sink solves problem of heal

removal from tube anode in r-f telemetry power

AmplITlerut. S . . SRR . . e CM110
Circularly-polarized, h|¢|-9am antenna for

handling large quantities of telemetry data from

Tiros Meteorological satellite .............. . TFS57
Elliptically polarized X-band hom antenna has
3-db and 6-db beamwidths of 140 degrees ..... TF50

High-speed digital plotter cuts time for re-

ducing telemetered data TF4
Intertacing of two helical antennas Impr

overall radiation pattemn of single belix ....... TF99
Missile telemeterradia mterference: Cause and

CUT@ N o1 oo e Tares I SIS LT o8 Y orogere ... BFM

Pioneer V wlil be transmitting information over

distance of 50 million miles in August, 1960 .. BF49
Telemetry system, vhf, for eliminating communi-

cation blackout from plasma sheath formation

during vehicle reentry ..........c.evvmueeens TF105
Teiemetry technique for studying car behavlnr

developed ........ccoceieiiieiiiiiarriienns BF42
Telemetry transmitter for ICBM operates through

ionized plasma around re-entry missile ....... BTW11

Telemetry transmitter for investigating

Van Allen radiation belt uses novel transis-

torized phase modulator circuit ........... ... TFb68
Telephone and teleprinter R&D in Switzerland ... SRS
Test equipment for reliability checkout of Subroc

antisubmarine telemetering system ........... PC78
Tiros transmits data with two 33-ounce off-the-

shelf f-m telemetry transmitters
Titan flight test program will use puise-code-

moduiation tzlemew system .......... o eren BTWIll
Transistorized low-pass filt ier for

subaudio frequencies used in mlsslle

telemetry . v TF88
Transnslmzed pulse height-to-time convmr

earth satellite telemetry system ............. TF82

Telephone submarine cable being run between

Britain and Sweden . EN11

TELEVISION

Jan 1

May 20

Apr 15
Mar 4
Jan 8
Apr 29
Jan 8
Mar 28

May 27
Mar 18
Feb 12
May 6
Feb 12
Jan 29

Mar 4

Jan 15
Jan 15
Jun 17

(See also Broadcasting, Communications, Consumer Products,

Receivers and Transmlttevs)

I -bridge and icond! diode cir-

curts for one-tube oscitlator-mixers in tv and

f-m tuners TF76
British tv and radio manufacturers break all

SA1S MEGONAS| 1 ommoiabaiajoere ursrer o i3]5 o ioiviotare sy HNbFSF EN11
Closed-circuit tv for monitoring dental surgefy and

for assisting In diagnosis being studied ...... RD92
Closed-circuit tv monitors quality durtng produc-

tion of mesa transistors .. PT&
Color tv sales to rise $10 million in 1960. . .. MR24
Computers and closed-circuit television are

bringing office automation to Mideast banks and

otl firms EN11
Electronics R&D in lv in France and Switzerla SR7S

FCC plans to spend $2 million to find out whe!her
or not uhf TV can be rejuvenated .......... . BF32
FCC yearend report shows more than 1% mllllon
transmitters now on air in more than 50
SLIVTERShcyrimore o EIRE)e “[a1uivs . o sjslefofallsls s opsts .. BF3
French compallble colov lv syslem feamres
chri

me-lme memory in receiver . TF57
Graphical method of solving sweep
Rivibrator instability pr
i tvirecelVens e S o o srompsreisls <G oo o o TFS5
international Ordinary Administrative Radio
Conference re-allocates frequency spectrum and

reports new regulations . ............cooovuuns BF33
Israel to make a decision for or against
establishing nation-wide tv net in 1960 ....... BF31

Japan adopts Amencan NTSC standards to pave
way for marketing transistorized colov, and

black and white tv set in U.S, BF27
Japan boosts tv set output for export ........... BF48
Japanese- black-and white- and color tv sets

arriving in quantity in U.S. ports ........... BF32

to 1 | of crt tubes for

color tv and video tape recorders ............ ENI1
Japanese tv set sales Increase rapldly g .. EN11
Japan’s industry on

production of color tv sets ...........oooill. EN11

Lab mode! thermoplastic recording system gives
kinescope-quality b-w picture, green and red
predominating color picture ................. EN11

Lighter, smaller silver-cadmium portable tv
battery capable of more than 2, 000 operauna

hours available Cms7
Magnetic recording of color tetevision using

time-correction circuits to reproduce hues

TP RN Y e o omstubis o s rerorsrsrorssomBlass o L8 TF76

Manufacturers expect continued increase in tv and
audio market
Microalloy diffused-base transistors used in

tuner design for portable tv sets ............. TF76
Minlature tv camera system transmitted hlm—

resolution pictures from Redstone missile ... .. BTWI11
Mobile tv recorder can be modified for American,

UK or European standards .................. PC4
New image orthicon tv camera tube |mproves

PeSORIION .oiiitiiiiiie i Cme4

Non-newtonian color optics being used in color-
reception system using two monochrome tubes
shown at regional meeting of Society of Photo-

graphic Scientists and Engineers ............ ENI11
Pay tv in Canada uses direct wire to give choice

of three channels to viewers ................ BFS52
Pay tv to get three-year, $10 million test tf FCC

APPIOVES . ..ueusevnnunanncasoaoononcneces BTW11
Plane and vehicle movements monitored by tv

SYSROM ., . ovores arerefajo 0TGN o & wiarasnrals afo ole o ¢ .... BFM4
Radio and TV produclmn rise in Austria EN11

Remote transmitter generates control pulses
during vertical blanking interval to cantrol TV
PECEIVEL uvvureireeecesasaronncassossasane TFM
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Feb 19

Feb 19
Jan 22
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Feb 26
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Feb 12
Jan 15

Jun 24

Apr 15

Jan 1
Feb 5
Mar 18
Mar 25
Jan 15
Apr 8

Jun 24
Mar 18
Apr 15
Mar 25
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Remote Underwater Manipulator (RUND, a con-
veried Ontos tank, uses TV guide for exploring,

installing and removing fixed sonar gear ...... BF31
Retail sales of tv sets will rise 60 to 70 percent
higherlin 1970 tees oot Cotiill it e MR26
Satellite astronomical cbservatory with 50-inch
telescope and television communication system
planned by NSF and NASA .........cooeuennn BTW1l
Self-powered portables, more color sets
additional remate control models focal points
ollquVmarkel......... .............. .. BF4
Si of i
used to rate viewing habits in New York City
completed .....cuiiieriniieniiiiaiiaiineas BF44
Sixteen colleqes in sn( midwestern states designa-
ed as communications network for Midwest Pro-
gram on Airborne Television Instruction ...... BF59
Slow-scan tv now considered as supplement to reg-
ular civilian amateur activities .............. BF48
Soviets pian to triple tv set production by 1965 BF51
Specially developed diffused-base mesa transis-
tors permit design of low-noise tuners..... ve.. TFOA
Super-power uhf ceramic-metal tube developed for
possibie long-range radar missile detection and
Thiercontinental Y e ewibie ctoms aje sisisisiels s sie TF0
Techmque for checking callbvalmn of f-m and tv
monitors TFe67
Television sparks grwth o' electronics industry
INJdapan .. ..oooniiii i SR53
Television tracking system records eye focus
points and Movements ........occorcavanones TFS7
Thailand, Laos and Vietnam to have telecom-
munication network for radio and tv . BF29
Thermoplastic recording of television signals pro-
VOKINgG INterest .....cvcucvecnaonroisnonsess BF 46
Transistorized TV receiver wlth 19-in. screen
and rechargeable battery announced ......... EN11
Transistorized tv set to be marketed by Japanese
firm during 1960 .........coiiiiiiieiniian EN11
Transistorized video amplifier uses shunt leedback
clrcuits to get 100 MC bandwidth ............ TF73
Tunnel diodes will be used in pretiminary cnrcull
design of tv sets in two years . F159
Unconventional slow-scan TV cham assis
astronomers in finding sunspots with balicon-
borne optical telescope ........o.ooiiiiiiiin TF
U.S. National teievision Standards formally
okayed by Japan‘s Electrowave Control Council EN11
Use of commercial uhf tv sets for reception of tv
signals from aircraft for educational purposes
discussed at winter meeting of AIEE ......... BF28
Video band recorder—reproducer for analog and
pulse signats to be produced .. EN11
Watchdog satellites to camy TV cameras lnd
electrostatic tape recorders to check performance
of other satellites BF35
What’s new in cathode ray tubes . SRS5
Temperature of commercial tube cathodes measued
using magnetic fiekd paraliel to retarding
potentlal ......iciiiiieiiiiiiiiiiiianes «.... RD8C
Terminations, coaxial cable and waveguide,
characteristics and rejative costof ......... . TFS0
Temary compounds, predicting possible use as
semiconductor materials ............ooiiiannn . TF103
Terrain mapping, frequency scanning antennas for
ground mapping or scanning radar systems ....... TF10
TEST EQUIPMENT  (See also Instruments)
Auto Company tests energy absorption of materials
by measuring impact of steel ball of surface ... PC30
Automatic fault-finding system for testing battery
control center of Hawk Weapons System ....... TF60
Bridge circuit measures pulse response of arma-
tures to pinpoint faults during production runs . TF70
Control transformer tester aligns coarse-fine
servo systems without precision synchros ..... TF84
Current pulse generator for testing ferrite
memory cores TFee
Dynamic tester evaluates transistors by !helr
performance as component In oscillator circuit . RDb66
Electron tube tester automatically prepares test
data in digital form for computer analysis ..... PTT4
FAA orders test monitoring control equipment to
check out VORTAC alr navigation system ..... ENI1
Mobile antenna radiating facility for aircraft
fiight-fine testing (RADFAC) ................ PC9%
Moblle controller-recorder programs temperatures
to testmissile components ................. . PC34
Model test range will permit all-weather,
interference-free testing of antenna radiation
pattens .. RDbA
Modern microwave test equipment. . SR67
Photographically-sensitized metal sh
custom labels for instrument and test equipment
CUBIE & 000000000000088 - Jsttog: - & 88 PT100
Production line tester for checking for contacl
chatter of electromagnetic relays uses
thyratron timing circuit ........ TF94
Self-compensating fixture tests 24 capaci
time in an environmental test chamber ........ PTT2
Servocontrolled photoce!] monitors diameter of
wire as it isdrawn ......... ololala)e agagaters Wb o PT90
Shell-type i used to ively
test magnetic sheet material ................ PT90
Test circuit for super-power uhf ceramic-metal
(1423 A 5 IBB000 S0 BBB000C0 . 00000 TF70
Test circuit shows how to accurately measure
gain and phase angle characteristics of closed-
loop synchro, resolver and computer amplifiers. ERS88
Test equipment for reliability checkout of Subroc
antisubmarine Lelemetzflnq system ........... PC78
Thr xays d
failures more readily PTI4
Transistorized monitor developed 1
cal contacts under shock and vibration
€ONAItIONS s 4« o cimmainioiaislalofaisias sisisinie = o W141o o« 4o ROT8
Transistorized overload circuit fnr production and
maintenance testing of transistors with low
d-C VOIMAGRS 4 ovvvnnreernorananmmmmansssses RD12S

Transistorized test set for measmna critical cw-
rent in superconducting contacts of cryogenlc
circuits .

Wheel-shaped compone! lca
150 C tests of silicon diodes

Wow-flutter indicator for precise
tape recorder performance . .... trresereveaies

TF100
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Jun 17
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Jun 17
Jun 17
Jun 10
Mar 18
Jan 1
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Jan 8
Jun 24
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Jan 22
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Feb 26
Apr 8

May 13
Jan 29
Jan 22

Apr 8

Feb 12

Jan 22
Feb 12
Jun 24

Thermal ivity, ination of in
three-element semiconductors .................

Thermal design of receiving-type electron tubes

Thermal infrared detectors, characteristics of .

Thermionic driver for boosting speed of convent
electromechanicai counters . ...........ooo...

Thermionics, new developments in direct conver-
sion of heat to electric power without using

MOVINg|parts el tetdrrmr. - SRttt 5 vevee TF159
THERMOELECTRICITY
(See also Converters, Generators, and Power Sources
and Supplies)
Americans study Soviet-built heat-to-electricity
Converiern | NI S el o St IRy . BF4g

Cesium cell converter working at hlgh lempeva
tures produces significant amounts of ac
electricity et e LR SR - - CM78
of the lectric power to evaluat

three-element semiconductor materials ........ TF103

New developments in direct conversion of heat to

electric power without using moving parts ..... TF159
Power amplifiers using electro-optical effects

handle various combinations of electric

radioactive and thermal power ............... TFN1
Researchers demonstrate experimental pmto-

generator for converting solar energy by photo

electric emission .
Thermoe lectric caoling modules for e ecuomc

components in R&D stage ................ .. RD&8
Thermoelectric cooling now possible usmq new
semiconductor materials .............oiieee, M85

Thermoelecmc developments shown at IRE
| Show and C:

Thermoelectric generator built which defivers 5 kw
by direct conversion of heat into electricity
without major moving parts .................. RD%
Thermoelectric transistor cooler using Peltier
effect gives wide-range temperature control ... TF71
Thermometry progeam for getting higher precision at
low temperatures being expanded .............. RD98
THERMOPLASTICS
Lab model thermoplastic recording system gives
kinescope-quality b-w picture, green and red
predominating color picture ................. EN11
New tube produces velocity modulation gratings
on thermoplastic recording tape ............. ENI11

Ther {astic recording of snunals
provoking Interest .. BF46
of wire, gage for
nondestructive measurement of .......... e - BTFL0%
THIN FILMS
(See also Magnetics and Mi ization)

Completely passive, baiance modulator circuits

using thin permalloy film described at 1960

winter Convention on Military Electronic ...... RD78
Electron beam device accurately drills smatl

holes in evaporating masks used In micro-

minfaturizallon L Ees oo Bt e 0o ie e« < 2 .. TFI
Electronics R&D in thin film storage in England..  SR75
Magnetic thin film dots for computer memories ... PC184
Measuring switching speed of thin magnetic films

using strip transmission line ................ TF19
New developments in thin film techniques for

microminiaturization . . TF159

Recent advances in preparing thi

dielectrics for microminiature capacitors ...... CM9%
Recent progress in solid state technology reported

at 1960 Sofid-State Circuits Conference ....... TF39
Serles of papers on thin films presented In IBM

Joumal ... CM78

Switching and storage circuits are
crossed film cryotrons deposited on insulating
supercondictorsiol s, S ERERERIIUEL LR L. TF55

Valuve of thin magnetic hlms in computer memory
systems being explored by Case Institute of
Technology

Thyratron timing circuit used in production it

tester for checking for contact chatter of

electromagnetic relays...........ooeuvuunununnn TF94
Thyratrons control a milling machine by driving step

motors tn response to signals from a programmed

tape &
Thyratrons, what’s new in development of '
Time and frequency signal broadcasts being coordln—

ated by Britain and U.S. . ...... ... .o RD81
Time-correction circuits to reproduce hues faithfully

in magnetic recording of color television . ... TFT6
Timing circuit for noise suppression factor disp| ay

(L o S 8 F nnmnoa L B TF55

Tlmlng circuit, thyratron, used in production line

tester for checking for contact of electro-

magneticsrelays ... . M criaaumens- oo . s TFo4
Timing circuits, adjustible, operate primarily as

frequency dividers using a controlled rectifier and

... BFS3

. TF1T4
SR55

saturable reactor ... ......ooiiiiiiiiiianen Bty ME6L
Timmng light, circuit, transistorized, for camera
control system used in rockel sled eSS . . . TF63
TIMMS (T! ici )
circuits ated at IRE | Show
and Convention .
TIMMS (Thermioni
pvachcalily of using small ceramic receiving tube
....................................... cus2
Turos woded into preselected circular orbit by
system for Titan
HEBMS e <« o ¢ + 4]us c@oleialets JBBE L olelo ST oW ... PC&
Tonometer, electronic, detects glaucoma by
measiring pressure within eyeball........ s TELLS

Tooling standarization cuts most and design time .. PT88
Tote boxes and trays of special design speed
assembly, reduce production costs ..

TRACKING & ACQUISITION SYSTEMS
{See also Missiles, Radar, Rockets and Satellites}
Broadband log-periodic antennas for monltoring and
signal interception, direction finding, satellite
tracking, radio astronomy and h-f communica-
£IONS USES ... ..ovvvuruairasercsnsannanones TF58
Circularly-polarized, high-gain antenna for
automatic tracking of Tiros meteorological

satellites .
Ground based miss| ll control system used
ive or Infrared detectors .......... RD80
Interlacing of two helical antennas improves
overall radiation pattem of singie helix ....... TF99
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NASA gives §$30-million contract for worldwide
tracking and communications net for

Project Mercury ..........ooviiiiiniiionan, BTWI11
NASA reports sateltite tracking performance
is tled to size of antennanew ............... BF33

Optical-electronic active system for communica-
tions, navigation, and tracking, and
acquisition applications  ...................

Maneuverable dish radar to scan and track
ballistic missiies for BMEWS ...............

Monopulse tracking radars compared with
sequential lobing and conical scan
techniques

Navy begins test on
Operation Flight Trainer) used to simulate
complicated jet flight conditions .............

Project Mercury satellite to be tracked by 50
ENETTEV A Gy o S g .

Television tracking system records eye 'ocus
points and movements .

Tracking ship for measurinq missile capabilities
gets more radar equipment ..................

Transportable probe tracking facility (antenna and
data collector) being tested for ARPA ........

WWV adds experimental standard time code to reg-
ular broadcasts for simultaneous observations

at widely separated locations .. .... RDIl4
TRACTOR, a new magnetic tape system capable of
storing 60 million characters is amounced ......
Transceiver, binary data, permits computers to talk
to each other at 2,400 bits per sec over phone
T8 5o o0t o BRI R e
TRANSDUCERS

fnductor with ferrite core used in tonometer
probe for detecting giaucoma by measuring
pressure withineyeball .....................

Material and backing-plate selection for sonar
transducer design .

Passive, reversible, distributed-coupling
transducer introduced at 3rd Intemational
Congress on Acoustics

Rugged ultrasonic transducer with novel ing
system for indoor and outdoor remote control
ADOLIGAtION SIS . . . s - « by BB o1 « « roere

Single-disk barium titanate transducer for
portable transistorized depth indicator ........

Strain sensing eiement of whisker size and high
strength gives 50 times greater sensitivity than
present metallic devices ....................

Uitrasonic flowmeter uses two crystal trans-
ducers for common-path beam direction to
eliminate temperature errors gl

Transfluxor {magnetic-electronic) oscllla(or retains
last frequency setting many hours after control
signal removal ......co..viiiiiiiiiiiinaieann

Transformer, shell-type, used to nondestructively
test magnetic sheet material .................. PT90

ENL1

ENI11

TF11S
TF62

cMT3

CcMm1Z8
TFS0

BF11

RD78

Transformers, linear differential, demodulators for . ERS92
Transforms-—review of Fourier and convolution

i Is and ion of

convolution technique ...........o.ovuneinn.n. TFo8

TRANSISTOR CIRCUITS
Accurate and stable pulse height discriminator
uses forward-biased shunt diode in input
C AU CR PP V%, como il - - - oloieie olelob diajuse » TF89
Analytical design of transistor push-pull amplifiers TF60
Battery-powered transistorized scale-of-b4 counter
for measuring radioactive tracers, improves
rellability, reduced cost and weight ..........
Choosing transistors for monostable multi-
vibrators used as variable delay generators . ..
Combination flip-flop and bootstrap sweep
generator gives same type waveforms as

phantastrons ..........c.oviiiiiiiiiieienann TF17T7
Data reduction speeded using transistorized

pulsehemm ((thc!al signal converter ....... TF58
D< for of low-

amplitude long-perlod surface waves of ocean TF85
Dy high-f ¥, high-power trai

oscillator clrcults .......................... TF52
Direct record and reproduce transistor

amplifiers for wideband magnetic tape

instrumentation recorder .............o0u0... TF44

Expandable random-access solid-state memories

operate over 15 to 55 C temperature range, re-

quire only 3 percent supplies ................ TF164
Extensive transistorization of portable radar

permits silent surveillance of enemy

movement . .
Fi

Zener diodes
Flow rate of jet fuel containing radicactive
tracer measured by simultaneously gated
oscillator and radiation detector .............
Generatorregulator for autos uses only semi-
conductors and resistors
Indicator triode-transistor flip-flops are coup
to form shift register _............c.ccouannn
Insuring stability tn precision time delay multi-
vibrators used in radar and industrial
EIECTTONICSINERIN .l k5, ot R o emunasas +
Linear clrcuits used to obtain precise voltage
regulation of output of transistorized d-- to a<
tnverter
Magnetic shift register core-!
amplifier and blocking oscillator .............
Microalloy diffused-base transistors used in tuner
design for portable tv sets ..................
Paraliei-to-serial converter for solid-state char-
acter generator used in VIDIAC (Visual Infor
mation Display and Control) system ,.........
Peak voltmeter uses transisorlzed flip-flop com-
parison and adjustment circuit to charge storage

interval ..
Portable transistorized depth indicator for Ioatmq
fish doesn‘tneed ert .........cooouiniiinn
Portable transistorized sound |ever meter for
MERSININGINGISAEELN). SR St « o o dpersiors o
Reciprocat circuit gives output which is
inversely proportional to input for use with
anaiog computers and control systems .. .
Selecting power transistors to give required
switching speed, gain and current-carrying
capacity in computer switching applications ...
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Feb §
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Selective calling system for aircraft data links
removes necessity of continuously monitoring a

communication channel ..................... TF108
Selective paging system uses coded transmission

for voice intercommunications with up to 45

siafonsiBy, e A 0 R WS BRI . 3 TFé8
Self-powered transistor oscllloscooe has response

from d< to over 5 Mc .. F80

Single-transistor circuit forms efficient phdlollash
POWETIGONVeTteriNn. . . awf il 1 0ok SORRY: . . oyc - TF57
Specially developed diffused-base mesa

transistors permit design of low-noise tuners... TFé&d
Steering transistor circuits control reversible
decade counter generating error signals ....... TF8%
Telemetry transmitter for investigating Van Allen
radiation belt uses nove! transistorized phase
modulatofcircuit s riur ieer e cieielts SRR < ke« TF68
Three-stage silicon transistor amplifier with
high-value circuit resistances operates with
less than one milliwatt battery drain.......... TF106
Transistor audio volume compressor for
interview tape recorders .................... TF62
Transistor reverse-biasing technique raises
breakdown point for switching indicator tubes . TF48
Transistorized automobile ignition system uses
surface-gap spark plugs . .. RD82
Transistorized circuits for guiding
space exploration probes TF60
Transistorized f-m modulator and demodulator,
peak amplitude detector and audio selection
gate for sonar student operator trainer......... TF65
Ized function need
orgd~clamg |11 T ool 2 S LB SR . - e TF75
Transistorized gear stars at National Motor Boat
SEOW B g MECCERINNE .. SRR, N, . 3. . BF30
Transistorized high-power sound generating
system used to replace mechanical sirent
EEMB b od5 oot o iBos . JI#o, e ~ET- TFT0
Transistorized inverters working at 1,250 cps
power 40-watt fluorescent lamp off 24-v battery
in British rallway coaches .................. TF58
Transistorized monitor developed to test electrical
contacts under shock and vibration conditions.. RD78
Ti i ized multiplex single-si
suppressed carrier system capable of handling
600 voice channels announced ............... EN11
Transistorized overload circuit for production
and maintenance testing of transistors with
Jow dclvoltagesit ... 8. e L B E . 0. RD125
Transistorized precision multiplerange sweep
generator for airborne radar system .......... TF92
Transistorized pulse height-to-time converter for
earth satellite telemetry system.............. TF&
Transistorized radiation monitor sounds alarm
when alpha and beta radiation reaches preset
level in nuclear-powered Navy vessels....... . TF43
ized radio beacon designed to function
as aircraft crash position indicator........... TF54
Transistorized sense amplifier, gate and
mver\er for Mobile Digital Computer (MOBIDIC) TFR
ized slicer
probabitity density functions ................ TF10
Transislorized slow-scan TV chain for Stratoscope |  TF49
2 swept signal for
testing servos and related equipment and
components TF67
Tranststorized test set for measuring critical
curent in superconducting contacts of
cryooenicleirCUItS il . vt s . b - ). ¢ TFS52
Transistorized video amplifier uses shunt feed-
back circuits to get 100 MC bandwidth ....... TF13

Two transistor voltage amplifiers and latchtype
relay provide overload protection for

Underwater camera flash and film—ewind cnchIts
control piclure taking at depths of b miles ...
Wide- and narrow band- feedback amplifiers made
from new alloyed tter, pnp mesa
for low microwave region operation ...........

TRANSISTORS
(See also Semiconductors and Solid-State Physics)
Alloyed-emitter, pnp mesa transistor operates in
low microwave region and is mounted in
coaxial shell .
Automated transistor assembly sys S
npn alloy junction transistors for computers at
transistors for microminlaturization ..........
Automatic alloy boat loaders boost transistor

British approaches to producting flat-plate
rdtelof) 18001 per RO . . . Ry tolscimagsio il =5 BTW11
Brush plating and air-operated masking jig speed
precision soldering of transistor tabs .........
Cadmium sulphlde field-effect phototransistors
used successfully [n oscillator, muitivibrator,
amplifier and radiation detector circuits.......
Caseless mesa microtransistor 15 mils thick by
25 mils square to be marketed at mid-year ....
Closed-circuit tv monitors quality during produc-
tion of mesa transistors ..............0i000

Washington ..............
Dutch market their first electronic computer

which uses transistors and ferrite cores....... BTWI11
Dynamic tester evaluates uanslslus by their

per as ¢ in

Electronics R&D In semiconductors and tran-

sistors in England, Sweden, Israel and Japan.. SR75

Fully automatic electromechanical machine
mb i Hoy-junction s of high

untformity and quality. ...........ovniinnns TF57
Germanium diffused base transistor with open

circult base connection serves as inductive

negatlve resistance diode in microcircuits . ... . TF60
Germans concentrate on semiconductor and vacuum

tube development ..........o.cveneinnannnen BF49
Gold-antimony alioy gives more even ¢ontrol of

semiconductor doping. ... ..c.ooviiiiiaiian., . Ccun
High-purity silicon dielectric for potting

transistors 1S nonmelting and greasetike ...... o7
High-speed transistor switch for computer logic

circuit performs at micro-energy levels........ CM98
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Jun 17
Apr 22

Jan 22
Apr 15

Mar 18
Apr 8

Apr 15

Apr 15

Jan 1
Jun 24
Feb 19

Mar 4

Feb 26
Mar 25

Apr 8

Jan 15
Feb 12

Feb 19
Feb 12

Mar 25

Apr 22
May 13
Jan 22
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May 13

Micro-alloy diffused base transistor (MADT)
fabrication improved using Etching by

Transmitted Light (ETL) technique .......... BTW1l
Multi-junction drift-field transistor simplifies
deslgn of portable and auto radios............ CMe2

New mode of transistor operation (combination
tunneling and avalanche effect) being explored
excitedly by severa) companies .............. BTW11
New triple-diffused npn silicon mesa devices
designed for |ow-power high-speed switches

SheunKAtoIDICO!S 1ZE10 e o cfels -8 -5 . ¢ - loiccllbl Ccmez
Plastic type transistor developed by Soviet
AL G S8 T T ——— ... ENL1
Respective merits of tubes and transistors
discussed at winter meeting of AIEE ......... BF28
industrial di may find
application as transistors . ................. . RD7%
Services need inventions in component,
transistor, antenna and instrument areas ...... BF39
Silicon transistors of mesa construction capable
of handling 10, 20, 50 and 100 amp being
investigated ... ... ... .c0ieiienninaas CMss
Squeezer rapidly straightens bent ov klnked
iransiStolIEAUSEENE. BE .. mui P o PR PTT2
Technique of vapor-growing high resistivity col-
tector films on a jow-resistivity substrate
(revealed al {RE-AIEE conference) may have far
reaching implications . ... . ENN
Thermoeleciric transistor cooler using Peltier
effect gives wide-range temperature control.... TF71
Transistors deveioped which are almost flush
with print circuit boards. . . EN11
USSR claims to have made transis rom
plastic fiber using bombardment techniques.... BF26
Vhf silicon transistor for high-power oscillators.. TF52
Translation machine using optical—electronic reader
to recognize 1,000 Russian characters per second EN1]
Translator circult, parametron, for digital computers TF73
Transmission {ine, strip, used to measure switching
speed of thin magnetic film .................... TF9
T ion lines, blasing tech permit
small-area junction germanium diodes to switch
microwaves in .. TF85
Transmisslon lines
SYSIPmSIRIIN . . . coents -« « v ot o tavs e s okl « SR67
TRANSMITTERS

Apr 22

Apr 8
Jan 1
Feb 19
Apr 22

Jan 22

Apr 1

Jan B

Jun 24
Jan 15
May 20

Jan 22
Jan 8

Jun 10
Jun 3

Jun 3

Jan 15
Jun 24

(See also Broadcasting, Communications, Consumer Products,

Radar, Radio and Television)
Circle diagram for impedance matching transmitter
10 antennall . .Skl B, e . S0 L 9
Bobiete e P
medium power operalwns
Frequency sythesizer uses solid-state tuner to
provide stabie, high-accuracy receivers and
transmitters .
Milli 1
end for Navy.
NBS studies automatic computation methods for
determining best possible frequencies for radio

transmitters used as road markers on air lanes . RDT2
Portable Doppler radar for battlefield

surveillance of enemy uses X-band transmitter .  TF67
Radar transmttter for antimissite Zeus being

flestediii Bt B Cioonil - supene i, BFM
Remote transmitter generates control pulses

during vertical blanking interval to control TV

FRCEIVETIERE | Lo . <10, &t il oi B TF79
Selective paging system uses coded transmission

for voice intercommunications with up to 45

stations °, TF68
Techmque Vov checking cahbratwn of f-m and t-v

ion monitors,,  TF67

Telemetry transmitter for ICBM operates through

lonized plasma around re-entry missile........ BTWl1l

Telemetry transmitter for investigating Van Allen. TF68
Tiros transmits data with two 33-ounce off-the-
shelf {-m telemetry transmitters ..
Transistorized radlo beacon transmitter
designed to function as aircraft crash position

. BTWI1

indicatorSEl ... 08, I, . 1 BRRL. paepreaa TF54
Transmitter for SAGE warning system provides
20-kw output level ..........oovnninnnn. . PCU
Transponders, special, for alrcvaft identification
system ... PCcR?
Transponders, beacnn
radar data quality, provides Imllnn-b#mlzon
COVeragelou i N . . ot wpaass e v el 1o ereneiieemsses RD%
TRANSPORTATION
{See also Au!omobnle Elecl!nmcs and Aviation)
New 1BM solid data
order by Sou!hem RATINAY, . 5ol ¥ oo sioriaiions o EN11
Solar-powered call system gives drivers choice of
emergency highway service ................. PCS53
Sophisttcated electronic gear on ships may mean
use of more solid-state power supplies........ EN11
Transistorized inverters working at 1, 250 cps
power 40-watt fluorescent lamp off 24-v battery
in British railway coaches .................. TF58
Traveling-wave cathode ray tubes, what’s new in... SR55
Traveling-wave tubes, what's new in............. SR55
Trays and tote boxes of special design speed
assembly, reduce production costs ............. PT88
Trend of manufacturers to step up efforts to make
OWR COMPONENES. ... o« iae o o uiv 3s)s g o wmmars +7% BTWI
Trigger circuit, ferroresonant, 'ov electro-
luminescent typewriter TF49
Trlodes, temperature-Insensitive so
duelecuic .............................. TF59

point . .
TUBES (See also specific tube types)
Astracon, a small light amplifier tube, increases
Iight-gathering ability of telescopes, permits

viewing of high-energy particle tracks ........ PC82
Berryllium oxide heat sink solves problem of

heat removal from tube anode in r-f telemetry

power amplifier .. ... cqmsimine dsie s et CM110
Cold-cathode ring-counter drives numerical

N iC At < . (o8 .5 siesere i i il < gl » TF80
Controversy shaping up as to merits of bonded

or unbonded picture tubes ..ol BF44
Electron sealing process using optically-ground

and mated glass stem and envelopes to exiend

military tube life - ENI11

Jun 17
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May 27

May 3

Feb 26
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Feb 12
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Apr 15

Jan 22
Apr 22
Jan 8

May 13

Feb 12
Jun 3
Feb 12

Feb 5
Apr 29
Mar 25
Mar 18
Jan 22
Feb 26

Jan B8

Jun 10

May 20
APR 1

May 13

May &
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Experimental magnetrons for 32, 12, 8 and 4mm
wavelengths give peak outputs of 1,100, 70,

80 and 40 kw, respectively ... CM9%  Mar 18
Gas-filled stepping tubes TF4 Feb 19
Germans concentrate on semiconductor and

vacuum tube development ... 8F49 May 13
High-power puise S-band kiystron ong-rangs

radar or troposcatter communications ......... CME2 Feb 26
Hybrid tube for modem

applications......ooieiiiiiiiiiniiinaina., SR67 Jm M
Indicator triode has fluorescent anode whose

is controlled by grid potential for direct data

Feb 5
Feb 12

escaping in electron tube manufacture Apr 1
Materials for potting base of electron tubes ..... My &
Materiais hold key to development of electron

tubes capable of reliable performance at high

ambient temperatres ... .....coeiieiiiienans CMII8 Apr 9
Measwring cathode ture of commercial

tubes by using magnetic field parallel to re-

tasding potential ...........cociieiiiiiiee, RO Apr 18
Microminiature tube circuits featuring nuclear

radiation resistance offered at IRE International

Show and Convention «.........c.e0eeieennns BTWll Apr 1
Micro-sized vacuum tubes encapuiated in a solid

block reported at 1960 Western Joint Computer

Conference ........c..coiiieiiiineiiaanen. CMI00 Jun 3
Microwave tube called X-band Amplitron has large

anode-dissipation densities ................. TFN Jan 18

tube for direct

readout on a cro or on paper of digital computer

output Feb 12

mproves

microphonics and resistance to cathode bowing

under severe Shock .......e.veiieiaviienaen CM7T9 Jun 17
New crt with higher-than-usiua! phosphor sensitiv-

ity developed for digitai readout oscilioscope BF30 Mar 4
New Image orthicon tv camera tube improves

resolUtion ....ieiiiiiiiiiiiiieeeieeenaenas CM84 Apr 8
New tube produces velocity modulation gratings

on thermoplastic recording tape ............. EN1I Jan 1S
Non-newtonian color optics being used in coloe-

reception system using two monochrome tubes

shown at regional meeting of Society of Photo-

graphic Scientists and Engineers ............ EN1l Jun 24
Novel handling techniques for producing super-

poer klystron over 10 feet tall . Mar 11
Nuvistor goes into production ... Feb 19
One-watt electrostatically focused twt announced PC182 Mar 11
Polyoptic sealing technique improves the reliabil-

ity and life of glass envelope electron tubes .. PTIl4 May 20
Practicality of mmp smai! ceramic receiving tubes

in circuits

CMB2 Jun 10
Preliminacy statistics tube shipments

increased 145 percent between 1954 and 1958 MR22 Mwr 4
Printing and storage tubes nccive mch attention

at 190 IRE BF47 Apr 1
ertz to-metal seals for Mﬁ—irowm:y vacuum

.................................... CMI102 Jun 3
Relhx klystrons used as millimeter wave

amplifiers millimeter wave amplifiers made from

reflex KIyStrons ..........cceviveeieennnens TFT1 Mer 18
Respective merits of tubes and transistors d

cussed at winter meeting of AIEE ........... BF28 Feb19
Rice Institute develops 8,- 192-word grid tube

memory, expect expansion to 32,000 words . BFS59 Mmy 20
Smali BEAM-X switch tube may claim exunhd

(2 00000000000000006605005000000005060 CM126 Feb 12
Specifications for carcinotron and reflex klyst-

rons used in millimeter band .........00....0 CM68 Feb 19
Super-power uhl ceramic-metal tube developed for

possible long-range radar missile detection and

intercontinental ........cco0ieiiannaa. TFI0 Apr 8
Ultra-clean eiectron gun promises greater

rating, longer life for radar kiystrons ... EN11 Mer 25
U.S. electron tubes and semiconductors of

specialized types and advanced desipns in

demand abroad BF48 Feb 26
What’s new in electron tubes . SRS5  Apr 29
X-ray detector being built to ﬁnd troubles in hlﬁr

voltage mercury-arc tubes . ........ecvevueen. RD87 Mar 28

Year 1960 to see increased semiconductor sales,
maintenance of high level 1959 slectron tube
sales ..

TUNERS (See also Recelvers)
' -bridge and semi

diode circults
for one-tube osclliator-mixers in tv and f-m
tumers

diffused-base used in tuner
design for portable tv sets ..........ccc0eeee TFT6
Specially developed diffused-base mesa transis-
ors permit design of low-noise tuners ......... TFo4
Tungsten, high-purity, now easily plated on metal
surface using vapor deposition process ......... Ccmes
Tuning, i ible with RC
oscillator with high degree of stability ......... TF16
TUNNEL DIODES
Big push in tunne! diodes noted at 1960 IRE
intemational Show and Convention ........... BF&§?
96

Broadband microwave anplifier uses negative re-

sistance of tunnel diode in combination with

i ferrite

Design criteria for negative-resistance amplifiers

giving low noise and high gain at very high

freQUBNCIeS. .oouveueeeseeeenciencocascennns TF10 May 27
Determining proper blas and correct circuit impe-

dances for operating tunnel diodes as switches,

amplifiars or oscillators .....o.oiuuinnnnnn.. TF82 Jun 3
Development of tunne! diode circuits in Japan.... SRS3 May 27
Forthcoming Solid-State Circuits Conference indi-

cates R & O Iabs are in tunnel diode race ..... 8F32 Jan 1
GE ion into uses of

tunnel diodes at University of Arizona Mar 11
How radiation effects tunnel diode operat 000 May &
Major use of tunnel diodes seen in industrial lnd

military electronics. .. .ovuviiiieieniianianes TF159 Mer 11
Match-head size tunnel diode holds great Dﬂ)llllse

for missile satellite and ulira-high-speed data

Processing applications....ee.eeieeeenenenns PO Mer 4
Packaged miniaturized tunnel diodes announced

capable of 4,000 Mc oscillations, 10KMc units

a distinct possibIlitY .o.ouivieiiennennnnnnns BFE Jm 3
Recent in solid state

at 1960 Solid-State Circuits Conference .
Tunnel and variable capacitance diodes give

promise of 1, 000-Mc computers .............. TFS5 Jan 8
Tunnel dicde amplifier, broadband traveling-wave,

for microwave applications.........cooeuu.ns SR67 Jun M4
Tunnel diode circuit designs open new markets for

computer, communications and receiver ampil

fier applications ooovieiiiiieniiiiaiennnnanes BF3 Feb26

Tunnel diode facuwy production announced by U. S,
BTW1l Feb 12

Tunnel diode logic circuits — modes

and effect of circuit component tolerances..... F103 Jun 24
Tunnel diodes being pushed to higher oscitiation
.. ENI1 Jan 8
Tunnel effect, definitionof TFN Feb 2%
Tunnel triode being investigated as potentially nsc-
ful computer element........ccoeeiiveieennnnns 11 Mar 4
Tunnel triodes featured in new computer d:nlop-
. TF159 Mar 1l
Turbidi ic assays
automatic mmohloloqucal testing . RD67 Jan B
Tutor
plex electronic gear, sneeds development of
technical Wsml ........................... BF9 Apr 22
TVOR (termi pe vhi to be
installed in 18 locations by FAA during 1960. . BF40 Feb 12

Twistor, a permanent magnetic unit, ready for mss
produc

Twistor technique of spiral magne
digital computer memory.
Typewriter, electroluminescent, formed by ferro-
storage and switching circuits bi
with alphanumeric indicator........c.veuuianne.
Typhon, new dual-purpose guided missile system
being developed for Navy’s surface warships ....

Jan 2
BF Ar 9

UDOFT (Universal Digital Operation Flight
Trainer) to begin evaluation tests by Navy.......
ULTRASONICS

velocity in different media ...
New devﬂopmmts in ullrasomcs ............... TF1%
Rugged with novel

system for indoor and outdoor remote control

Apr 15

Mar 12

Ultrasonic cleaning equipment sales to be up

percent over next flve years . ................ MR28 May 20
Ultrasonic flowmeter uses two crystal transducers

for b L]

temperature emors........coiveieiennnnnnnns RD78 Apr 22

miss.lc radomes and NOSe CONeS.........oouuee PC86 Feb 26

Varactor diodes available in experimental quanti-
ties, used for high-efficiency subharmonic oscil-
lators in microwave computers ...............0

Varactor uning devices for frequency synthesizer

hi

cMI131 ey 27

Feb 12
Jan B9
Mar 11
Mar 18

Jan
Video band recorder-reproducer for analog and
pulse signals to be produced. ...

Wire-guided missiles developed in Europe
Wow-flutter ind

X—RAYS

Zener diodes used in five-transistor line voltage o

VIDIAC (visual information display :nd control)
devel

solid state character oped . EN11 Apr
VIDIAC (Visual Information Display and mel

system, solid-state character generator for ..... TF55 Jum 10
Visual compared with ir and radar detection in fog

L N TF64 Jan 9

Voltmeter, peak, uses transistorized flip- flop
convusim and adjustment circuit to dwve sto-
during part of i

two voltage
latchtype relay provide overload woucuon for...
VORTAC air navigation system, FAA orders test
monitoring control equipment to check out .......

W

Water, high-purity, making and using ............. PT132 May 27
WAVEGUIDES
(See also Microwave Systems and Devices, and Radar)

Biasing techniques pemit smali-area junction
germanium diodes to switch microwaves in
waveguides or transmission lines.............

Characteristics and reiative cost of coaxial
cable and waveguide terminations ............

Contour extruded aluminum tubing is being consid-
ered for waveguide components with lmvml
flange . .. PTIA Jun 3

TF50 Mard

Elllpucally pol

3-6b and

Loaded g
SR67 4
SRS3 F a
RD64 Feb 19

EN11

applications
Status of waveguide development in Japan . ..
Triangular waveguide antenna is more rigid and

sasier o construct than large slotted wave-

Quide Cross SECtions. . .......eieiennnennnan.

WELDING

Cumnl using voltage constraint and NOR logic

and ity of spot welds TF48 Feb

End-welded studs mount d-c power supply

chassis to racking mounting panels...........
Magnetic spot-welding electrodes hold small

parts to be weided to sheet or strip material .....
Portable weiding handgun carries own filler. ... ..
Spike power control unit overcomes misfiring of

high-speed power resistance welders..........
Vaaum, alt jet and mechanical transfer methods

combined in machine to weld leads to diode

PT88
PTT?

3
]
5

What's new in welding control ignitrons .........
Winding machine, precision, for submarine cable
and capacitor manufacturing ...
WIRE  (See also Cables)
Electrically exploded wires aid hypervelocity

—
o

work
Electronic wire gage for nondestructive measure-
ment of wire thickness...................... TF109
Ions detect pinhols in wire and cable insulation.
diameter of

wire as it is drawn
Soviets report method of drawing wires of

microns indiameter.............coo00nunnnnns PTI00
Special ink for coding Teflon wire announced ... PT72
Teflon coated wire eliminates fajlure under

corona stress....,
Tiny platinum wire is heart of Japanese bolometer

mount for measuring microwave power. ........
Wire stitching, dmncterlsucs and use of types

used in electronic production ................
Wires in aircraft individually identified by

portable current-path verifier. ..

o
3
5w i g

G -~ 9

appraised by Ay

recorder performance.

—beg § 2
25 oE

(See also Medical Electronics)

AF is investigating X-rays as possible means of
Space comRUNICation .......eiieiineaianans

Pulsed x-ray pencil beam gages thickness of hot
and cold rolled metals ..........cccooieienne

high-woltage mercury-arc tubes. .......

reguiator.

Zobe] filters design procedure straightforward by

use of Caver parameters for specified stop-band
attenuation .......coeiiiiiiiiiiiieeieeeiiaas
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Wileman, R., Linear Circults Regulate

Verter cmmamer - miseaaile « s o 61 Apr 15
Withrow, D., Le Fave & Gamero Mold Cable

Covering at Junctions .....iiiiiiiiiiiiiiiana, PT90 Apr 1
Withrow, D., LeFave & Gamero, Plastrcs for

Potted Cables ... 67 May 6
Wolfe, R. and Wem

condUctor Materfalse. wer. . aemivisowis s «orsmmmmen 103 Feb 12
Wolff, M. F., and Emma, Fulure Developmemsh

Englneerlng ............................. 19 Mmar 11
Wood, P. W., and Bockemuehl lndusural

Uses D-C Int i . 70 Mar 25

Wood R., Dysinger & Whyland, New Suppressed—

Carrier Moduitation Technique ..... & Feb S
Wright, G. T., Solid-State Dielectric Clrcult

Devices ... 59 Feb26
Yin, H. B., & Schultz, Negative-Resistance

Amplifier Design ,....,. 110 May 27
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Price: 1-10, 50¢ each, 11-24, 40¢ each, 25 or more 30¢ each.
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INVESTIGATE
the Genalex

THE ONLY ONE' OF ITS KIND!
10 MILLION STEPS IN BOTH DIRECTIONS

For: Selection Sequence Control — Counting
(including Subtraction) — Totalizing — Puls-
ing — Step-by-Step Servo Drive.

Self-Cycling or Remote Control Operation.
Bridging or Non-Bridging Wipers, or any
Combination. Sturdy, compact construction.

Get complete data and price information now
on the unique GENALEX Two-Way Stepping
Switch — AND the companion 100 Million Step
GENALEX One-Way Stepping Switch! Write
foday, to:

THE GENERAL ELECTRIC COMPANY, LTD., OF ENGLAND
TRYTFrREA W

SOLE DISTRIBUTORS e Y I 03

11 University Rd., Cambridge 38, Mass.
CIRCLE 203 ON READER SERVICE CARD

PROVEN, DEPENDABLE...REAR-PROJECTION TYPE

IICIBMOE pieiTaL pispLays

A Model and Size
For Your Every
Requirement

\ |

Series 80000

ree— PRICES'—

Series 10000

i

: 58" higl
Series 10000 ”

Series 120000 $1535./?Jo L%r:;%
OUTSTANDING FEATURES Series 80000

® All digits disployed on front viewing screen %‘12’,’, ‘g:gﬁ
® All digits uniform in size ond intensity 111%,4” long

® High-controst viewing screen $33.00 each

® Digit style of your choice Series 120000
® Colored digits of your choice 17 wide
® Individuol units moy be group assembled 1%” high

for ponel mounting 87&;’01225“

WRITE TODAY FOR COMPLETE DETAILED SPECIFICATIONS | Quantity Prices
Representotives in principal cities On Request

InobusTrIAL ELECTRONIC ENGINEERS. INC.

5528 Vineland Avenue, North Hollywood, California

CIRCLE 204 ON READER SERVICE CARD
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NEW FROM

.ue SMALLEST...

. § — ~a ==

ano BRIGHTEST

DIRECT VIEW STORAGE TUBE
YOU CAN GET....ANYWHERE

FW-211 IATRON

WEIGHT: 13 Ounces.
MAX. VOLTAGE REQ.: 4500 Volts.

BRIGHTNESS: 1500 Foot lamberts.

PERSISTENCE: Operator control-
lable up to 30 sec.

FOCUS and DEFLECTION: Electro-
static.

The new ITT FW-211 IATRON is a major advance in weight and size
reduction for direct view storage tubes.

This new tube is small enough and light enough to be installed in
the crowded panels of even the most sophisticated aircraft or research
vehicles for radar or infrared data presentation.

The FW-211 offers the additional advantages of low power require-
ments and high brilliance for good visibility even in direct sunlight.
It also features ITT’s exclusive coaxial gun design which eliminates
all possibility of trapezoidal distortion.

Other 1ATRON types and sizes are also available.

SEND FOR COMPLETE
m FW-211 IATRON DATA | (g
Laboratories

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
3701 E. Pontiac Street - Fort Wayne, Indiana
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New On The Market

Micromodule Kit
CUTS DESIGN TIME

SELF-CONTAINED micromodule lab-
oratory kit is available for less than
$8,000 from RCA Semiconductor
and Materials Div., Somerville, N. J.

Engineers can design and fabri-
cate micromodules and electronic
circuits with packing densities of
gseveral hundred thousand parts
per cubic foot. The kit enables
manufacturers and engineers to
experiment with micromodules in
their own laboratories with a
speed that is not now possible be-
cause of demand on RCA facilities.
Design time may be reduced from
weeks to days.

With exact tolerances and spec-
ifications already built into the
experimental circuit RCA facili-

Frequency Divider
AND CLOCK

A FREQUENCY DIVIDER and clock, for
precise time comparisons between
stable oscillators and standard
WWYV or other transmitted time
signals, is available from Hewlett-
Packard Company, 1501 Page Mill
Road, Palo Alto, Calif.

The instrument, model 113AR,
permits adjustment of frequency or

102

ties can be used for mass produc-
tion. Ten feet of work bench and
a tank of nitrogen are the only
additional equipment needed.
Micromodule laboratory kits
start with the completed wafers
and include all equipment neces-
sary to build and test up to ten
modules with the exact values,
configurations and densities de-
sired. Included are an air-abrader,
an automatic control device to
shut off the air-abrader, curing
oven, vacuum dust collector, 10 to
20 power stereo-zoom lens micro-
scope, parts cabinet, heat sink,
encapsulation mold, other support
elements and design handbook.
CIRCLE 301 ON READER SERVICE CARD

time standards and simplifies data
gatering of drift rates, or time or
frequency differences between oscil-
lators in widely separated systems.
Propagation path errors can be
averaged out and doppler errors are
virtually eliminated.

The clock has a 10 microsecond
time comparison capability, result-
ing primarily from a directly cali-
brated, precision phase shifter and
a jitter-free optical gating system.
Regenerative dividers, a phase-
stable motor and precision gear
train provide fail-safe pulse count-
ing operation.

Only 7 inches high, the unit is
conservatively designed with pre-
mium components. It is fully tran-
gistorized and meets all perform-

ance requirements of MIL-E-16400.
Price is $2,500; delivery is 6 weeks.
CIRCLE 302 ON READER SERVICE CARD

Nuvistor Oscillator Kits

THREE BLOCKING OSCILLA-
TORS

TEST KITS of 6 standard nuvistor-
ized blocking oscillator units are
available for research, breadboard-
ing and experimental laboratory ap-
plications. Manufacturer is Mini-
Rad, Inc., 7416-E Varna Ave,,
North Hollywood, California.

Units in the MBO (monostgble
blocking oscillator) kit provide a
complete range of output pulse
widths from 0.05 to 25 psec.; the
ABO (astable blocking oscillator)
kit contains 6 units which provide

output pulse (free running) repeti-
tion rates from 1 to 1,000,000 pps;
the six units of the CBO (counting
blocking oscillator) kit provide a
d-c control pulse repetition rate
countdown from 1 to 1 to 10 to 1
over an input pulse repetition range
of 100 to 1,000,000 pps.

Units are furnished either nu-
vistorized or transistorized, in Kkits
containing all of one type, or mixed
at prices from $125 to $475 for a
kit of six units.

CIRCLE 303 ON READER SERVICE CARD

Absorber Ceramics

FOR MICROWAVE APPLICA-
TIONS

A NEW microwave absorber ceramic,
CFI Body Series 1000, is now avail-
able in commercial quantities. The
high-power ceramics are well suited
for microwave use over a broad fre-
quency range for high and low-
power applications. They are avail-
able from Ceramics for Industry,
Cottage Place, Mineola, N. Y.

A typical high-power absdrber
ceramic, CFI-1003, exhibits excep-
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NEW

“QW‘ Y MPLIFIE RS

4 High nput source 1
perahona\ apphcahons
ise level less than

Mod

1 microvoit!

Instruments
Model Al12

D.C.Amplifier
FULLY TWO YEARS AHEAD of the FIELD!

!
:

Totally transistorized —dissipates only 7 watts.

Long term drift less than 2 microvolts.

.01% linearity and stability.

100 megohms input impedance—40 milliohms output impedance.

1 db DC to 10 KC.

Noise less than 10 microvolts wideband.

Single ended or differential input.

Operates to specifications from 0° to 50° C.

Self-contained power supply—operates on any line frequency
from 50-400 cps.

Mil-type chopper gives unmatched reliability for the life of the
instrument.

7”x 19” panel accommodates 8 instruments.

Plug-in attenuators of the A12 provide convenience, flexi-
bility and economy. Special variations, gain settings, etc., can
be tailored to your system at no extra cost.

. . , 4 . -
The‘G'!“y wideband DC amiplifier to meet ruggé

military environmental tests for altitude,

temperature, shock, humidity and electro inte rence.

"QH
L ]

Sheen

- ~ L)
’I;ﬁ |

KL 5.

B 3540 AERO COURT
ectro Instruments, Inc. & -orononr
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tionally‘ high losses of 9.05 db per
cm at 25 C and minimum attenua-
tion over an extremely wide range
of frequencies. In addition, CFI-
1003 is stable at temperatures in
excess of 1,000 C in both low and
high power systems.

These microwave absorber cer-
amics are being used in mode
suppressor, level-set and variable
attenuators and termination appli-
cations.

CIRCLE 304 ON READER SERVICE CARD

Ultrasonic Spot Welder
SELF-TUNING CIRCUIT

AN ULTRASONIC spot welder with a
high temperature high efficiency
transducer construction and a self-
tuning circuit is announced by In-
ternational Ultrasonics, Inc., Rah-
way, N. J. an affiliate of Aero
Supply Mfg. Co., Inc. Self-tuning
assures weld uniformity and mini-
mizes need for operator skill.

The spot welder is used for join-
ing similar or dis-similar metals, of
equal or different thickness. The
top piece may be up to 0.006 in. in
thickness with no limit on thickness
of the bottom piece; materials as
thin as 0.00025 in. have been joined.
Typical applications include joining
leads to capacitor foil, joining foil
tape for foil-wound transformers,

Continuity Tester
HAS VARIABLE TONE

AN INEXPENSIVE continuity tester,
the CIRCUITESTER for produc-

104

attaching leads to transformer tape,
making lead connections to transis-
tors and diodes and making attach-
ments to copper and aluminum
printed circuit boards.

The 100-watt generator operates
on 50-60 cps, 115 volt a-c; nominal
frequency is 40 Kc; automatic timer
is variable between 0.1 and 5 sec-
onds. The welding head is supplied
for bench mounting but can be built
into handling or assembly machin-
ery. Clamping is by air cylinder;
interchangeable tips are provided
for fine, medium and heavy welding.

CIRCLE 305 ON READER SERVICE CARD

tion line or lab wiring continuity
checks is announced by Invar Elec-
tronics Corp., 323 W. Washington
Blvd., Pasadena, California. The
tester is a transistorized buzzer
which gives an audible tone when
path resistance is less than 0.5 ohm.
Path resistance changes between
0.6 ohm and 15 ohms change the
pitch of the buzzer substantially,
and above 15 ohms path resistance
there is no tone. The device tests
for direct wire paths and is not
sengitive to paths through induc-
tances or capacitors. Low operating
current prevents damage to sensi-
tive components such as transistors

and diodes and extend the tester
battery life.
CIRCLE 306 ON READER SERVICE CARD

Polarized Antennas
ELIMINATE CIRCULATORS

A SERIES of dual polarized 6 Ge¢ an-
tennas is offered by Andrew Cor-
poration, P. O. Box 807, Chicago 42,
Illinois. The antennas combine two
microwave signals in a single an-
tenna, with the two signals fed to
the antenna by independent wave-
guides. This design eliminates the
need for circulators and reduces
tower windloading, installation and
maintenance cost.

Mechanical specifications of these
antennas are similar to those for
comparable sizes of the Andrew
plane-polarized 6 Gc antennas;
units are offered in 4, 6, 8 and 10

foot sizes.
CIRCLE 307 ON READER SERVICE CARD

|

Micromicro Ammeter

ALSO MEASURES
MICROVOLTS

MILLIVAC INSTRUMENTS, Division of
Cohu Electronics, Inc., Box 997,
Schenectady, New York, announces
the new MV-07A d-¢ microvolt and
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A slight electrical potential exists between all objects.
It can raise the dickens inside a hi-fi tube!
To live with it in your amplifier you must either—
lose gain, accept distortion, or use tubes that have

Controlled Contact Potential.

DOESN'T SOMEBODY CONTROL
CONTACT POTENTIAL IN HI-FI TUBES?

YES..GENERAL ELECTRIC!

We select the materials, make the tubes

in mind.

and test the tubes with this

All General Electric hi-fi amplifier
tubes are controlled [awdd for low
Contact Potential. Use them.
, 6EU7
They’re the 12ax7 BEST.
7025
7247
CALL US!
New York: WI 7-40656
e R g M Leadership in audio
Chicago: SP 7-1600
Dallas: RI 7-4296
San Francisco: DI 2-7201 G EN ERAL @ EI-ECTR'C
Los Angeles: GR 9-7765 at1-z01
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New single row Taper Pin Ter-
minal Board available in 10 or 20
feed-thru type taper receptacles,
single and double feed-thru con-
nections. ldeal for computer and
data processing programming,
multi-channel communications
systems, efc.

EASY TO

MOUNT AND STACK
TP8-20-

Barriers across both faces increase
creepage path; elongated holes
facilitate mounting; nesting pro-
fection and recess aid stacking.
Brass receptacles provide low con-
tact resistance. 14 |bs. min. pull out
with standard solderless taper pins.
Molding compound is MAI-60 (Glass
Alkyd) of MIL-M-14E.

Gen-Pro boards have passed Navy
2,000 ft. Ib. high shock requirements
as specified by MIL-S-901B.

WRITE NOW FOR FURTHER DETAILS

GENERAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding
UNION SPRINGS, NEW YORK TWX No. 169
CIRCLE 205 ON READER SERVICE CARD

. .|. Electrical Coil Windings

. . . WIRE SIZES #6 TO #56

For 43 Years . . . specializing in all types of coils to customers’
specifications. Design or engineering assistance available on
request.

COTO-COIL CO., INC.

SINCE 1917
635 Pavilion Avenue  Providence 5, Rhode Island

CIRCLE 206 ON READER SERVICE CARD

ELECTROMECHANICAL
SWITCHES FOR
TELEMETERING SYSTEMS!

October 2nd, 1959 issue (did you
miss it?). Another reason to suba
scribe to electronics (or renew
your subsecription), Fill in
ming. Quick comparisons let you Reader Service Card box. Easy
‘know what’s going on . . . see to use. Postage free.

FIND WHAT YOU NEED IN...

electronics

Specifications, performances, ap-
plications for typical electro-
mechanical commutators for
long-range sampling, program-

micromicro ammeter. The instru-
ment has full-scale ranges from 10
pv to 250 v and 10 uua to 250 ua.
Voltage as low as 1 uv d-c and cur-
rent to 1 ppa are measured with
long term drifts of 2 uv and 2 uua.
Individual range calibration con-
trols provide 2 percent full-scale
accuracy for all voltage ranges ex-
cept the lowest, 0-10 uv (3 percent) ;
3 percent accuracy for all current
ranges. Cascode input stage pro-
vides an excellent signal-to-noise
ratio while a twin T-filter cuts down
the bandpass for further noise re-
duction.

CIRCLE 308 ON READER SERVICE CARD

Bulkhead Adapter
FOR COAXIAL CABLE

SEALECTRO CORP., 139 Hoyt St.,
Mamaroneck, N. Y., announces a
new right-angle bulkhead coaxial
cable adapter. The new ConheX
product permits bulkhead connec-
tions between large-size coaxial
transmission lines to miniaturized
coaxial cable, through a regular
Conhex cable connector. Impedance
of the unit is 50 ohms, and it is
designed for minimum power losses.

CIRCLE 309 ON READER SERVICE CARD

Selenium Diodes
SUBMINIATURE

RADIO RECEPTOR CO., 240 Wythe
Ave., Brooklyn, N. Y., has an-
nounced new and smaller plastic en-
capsulated selenium diodes. Priced
at only 13 to 30 cents, they come
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IT’S
WHAT’S
IN
HERE
THAT
COUNTS

Do you know, for instance...which electronic stocks are
hottest? Who’s in the news and why? About “Three Ap-
proaches to Microminiaturization”? About the newest prod-
uct ideas hitting the market? What’s up in production?
Opportunities overseas? What’s going on in Washington?

It pays to know more than the next man! The questions
above are just 6 reasons why you should subsecribe to
electronics.

IF YOU’RE ON THE TAG END OF A ROUTING SLIP,
‘get your own subscription. Knowing what’s going on is the
first step to going wup.

Fill in the coupon below right now...it will pay big
dividends,

FIND WHAT YOU NEED IN...
electronics

Renew my subscription for 3 more years,
Enter my new subscription.
U.S. Subscription Rates: 3 years $12. 1 year $6
Canadian rates $10 for 1 year. Foreign rates $20 for 1 year,
Name

Street

City. Zone____State
Company.

Street

City. Zone State
Your Title. Department.

Product Manufactured or Service Performed
Mail reply to: electronics, 330 West 42nd Street, New York 36, M.Y.

electronics ¢ JULY 1, 1960

METROPOLITAN MIAMI GEARS FOR
ADVANCED GRADUATE TRAINING

The University of Miami's School of Engineering offers the
latest in research and advanced educational facilities in the
engineering fields of: architectural, civil, electrical, mechanical
and engineering science.

Find out how your firm might profit by locating in this area:
Send for 30-Section Economic Survey of Metropolitan Miami
T'F”— "] This important survey will be mailed to you free

| dgprome | of charge —in strictest confidence — if you write,
" mijoraiun | on your letterhead, to the address listed -below,

i Write: K. Richard Welsh, Director

DADE COUNTY DEVELOPMENT DEPARTMENT

345 Northeast 2nd Avenue e Miami 32, Florida

An agency of the Metropolitan Miami Government
CIRCLE 207 ON READER SERVICE CARD

HIGH FREQUENCY INDUCTION

ﬂE TING EQUIPMENT

Hardening * Annealing ¢ Soldering
Brazing * Zone Refining * Crystal Growing

ELECTRONIC TUBE GENERATORS:
1 kw; 2V2 kw; 5 kw; 10 kw;
20 kw; 30 kw; 50 kw;

75 kw; 100 kw.

SPARK GAP CONVERTERS:
2 kw; 4 kw; 7V kw;
15 kw; 30 kw.

B
WRITE FOR THE NEW LEPEL S
. CATALOG 36 illustrated pages
of valuable information
HIGH FREQUENCY

' ég/ﬂ/g[/ LABORATORIES, INC,

55th ST. & 37th AVE.,, WOODSIDE 77, N, Y.
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digital
computer
designers

The Crosley Division of Avco
Corporation has openings for elec-
tronic engineers with from two to
ten years’ experience for unusually
responsible positions involving digi-
tal computer and data processing
equipment design.

At Crosley, all projects offer engi-
neers of talent and capability un-
limited challenge and definite
authority. An alert, aggressive man-
agement team provides maximum
support and backing to each of the
outstanding professional teams
working on the frontiers of data
processing for industrial systems.

Now is your opportunity to grow
your own career in this new and
exciting field. Experienced personnel
can choose:
* transistorized circuit design
¢ digital systems design
¢ logic design
For complete information, write or
call:
Mr. P. B. Olney
Manager of Scientific and
Administrative Personnel
Department E-710
Crosley Division
Avco Corporation
1329 Arlington Street
Cincinnati 25, Ohio
Phone: KIrby 1-6600.

Avco%:rosley

k 08

in eight types, with peak voltage
ranges up to 400 v at 3.75 ma.
Maximum case length is 0.188 in.
for all types, with widths ranging
from 0.188 in. for the 50 and 100
piv units to 0.350 in. for the 350
and 400 piv units. They are capable
of operating in ambient tempera-
tures from — 50 C to + 100 C with-
out derating. Diodes are color
coded for identification of type and
indication of polarity.

CIRCLE 310 ON READER SERVICE CARD
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Converter
ANALOG-TO-DIGITAL

RANSOM RESEARCH, 323 W. Seventh
St.. San Pedro, Calif. Model 301
analog to digital converter is in-
tended for use as the heart of an
analog to digital system. It will
convert any input voltage of —
0.999 v full scale to three decimal
digits with an overall accuracy of
=+ 1 digit, or an equivalent of = 1
mv. Conversion time is 1 millisec
for any input. The instrument con-
sists of a rack mounting card file
which contains plug-in printed cir-
cuit computer elements which in-
clude the power supply and refer-
ence voltages. This modular con-
struction permits the addition of
many optional features and easy
maintenance.

CIRCLE 311 ON READER SERVICE CARD

Solenoid Actuator
COMPACT AND LIGHT

JAMES CUNNINGHAM SON & CO.,
INC., 103 Litchfield St., Rochester 8,
N. Y., announces the type L13 elec-

tromagnetic d-¢c actuator designed
for optimum power output. It is
available with both push and pull
linkages and has application in re-
ciprocating motion, vibration gen-
erators, rotary step motion, model
actuators, remote switches, valve
actuators, computers and automated
equipment. The actuator utilizes a
patented linkage system which
magnifies the original air-gap
movement in a 8 to 1 ratio, thereby
delivering maximum pull and stroke
from small input. Unit has a life
of 100 million operations and is
capable of 7 millisec operating time
at normal voltages. The actuator
may be set for either push or pull
by simply reversing the position of
the arm. It has a maximum stroke
of 0.125 in., exerting a pull of 100
to 550 grams. Type L13 features a
nylon coil bobbin, fungus resistant
components, light weight construc-
tion (50 grams) and a low input
of 1.5 w.

CIRCLE 312 ON READER SERVICE CARD

Silicon Rectifiers
TWO NEW STYLES

SYNTRON CO., 241 Lexington Ave.,
Homer City, Pa. Styles ES-51 and
ET-51 silicon power rectifiers have
peak forward voltages of 1.25 v
maximum at 200 amperes. The
peak inverse current is 50 ma at
100 C case temperature. The ther-
mal drop is 0.50 C/w maximum
from junction to case. Temperature
range is — 35 C to + 120 C (case)
and — 35 C to 4+ 150 C (junction).
Mounting torque for style ES-51 is
800 in.-lb maximum and for ET-51
it is 1,000 in.-lb maximum. Overall
length for ES-51 is 52 in. maximum
and ET-51 is 5 in. maximum. Piv
ranges from 100 to 400 v in 100 v
steps.

CIRCLE 313 ON READER SERVICE CARD
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Literature
of the Week

MULTIPLEXER Radiation Inc.,
Melbourne, Fla. A four-page bro-
chure describes ‘“Radiplex 89,” a
low-level switching multiplexer
which features flexibility, compact-
ness and economy.

CIRCLE 325 ON READER SERVICE CARD

THERMOSET MATERIALS Fi-
berite Corp., Winona, Minn. A new
comparative chart for compression
molders and for transfer molders
shows the mechanical, electrical and
thermal properties 6f all general
purpose thermoset materials com-
paratively.

CIRCLE 326 ON READER SERVICE CARD

SURGE TEST ADAPTER Wallson
Associates, Inc., 912 Westfield Ave.,
Elizabeth, N. J. Technical data
sheet 107 contains a detailed de-
scription of the model 142A com-
pletely self-contained 75 ampere
surge test adapter.

CIRCLE 327 ON READER SERVICE CARD

SEALED LIMIT SWITCHES Mi-
cro Switch, Freeport, Ill. Data
sheet No. 171 presents two pages
of information on the new 400 EN
series sub-subminiature sealed limit
switches.

CIRCLE 328 ON READER SERVICE CARD

TRANSISTORIZED POWER SUP-
PLIES Electrodynamic Instrument
Corp., 1841 Old Spanish Trail,
Houston 25, Texas, has published a
brochure on a line of transistorized
power supplies. It contains infor-
mation and specifications on d-c/d-c
converters, d-c/a-c inverters, and
a-c/d-c power supplies for labora-
tory, airborne, mobile, communica-
tions and automation applications.

CIRCLE 329 ON READER SERVICE CARD

DIGITAL TRANSDUCERS Datex
Corp., 1307 S. Myrtle Ave., Mon-
rovia, Calif. Bulletin No. 150 illus-
trates and describes the DX-100
series digital transducer which re-
ceives pressure, flow or tempera-
ture variables and provides a digi-
tal output in the form of contact
closures for data recording or
transmission.

CIRCLE 330 ON READER SERVICE CARD
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push - pull design increase stability

of new 400-cycle magnetic amplifier relay

If you pried the base off the can of this
new magnetic amplifier relay (which you
probably wouldn’t after paying good
money for a hermetically sealed device)
you might be surprised. Sitting there in
quiet intimacy would be an isolation
transformer, reactor, one or two relays and
sundry other items— all immersed in a
transparent, slightly wiggly material, just
like grapes in a gelatin salad. The com-
pound is selected for its ability to soak up
shock, vibration and thermal expansion.
In that order, the specs for this device are
100 g’s, 10 g to 55 cps, —55° to -+ 100°C.

° [
: 20v INPUT (INPUT)

8IAS DESENSE
o o

i i H 1

M e 400 cPs

e N7

What you can do with the Series 8300 is
the same thing you can almost do with
any good transistor- or meter-relay —
except this one will work on DC inputs
as low as 0.2 pw. and remain stable (circuit
is push-pull) under =10% variations in
line voltage, frequency, and the 155°
spread mentioned earlier. Standard
models also have single or dual coils, a
contact rating of 1 amp. at 28 VDC/120
VAQC, resistive, for at least 100,000 opera-
tions, and terminals for connecting bias
and desensing resistors. The connection
schematic looks like this, but has the
circular floral arrangement as pictured:

(TRANSFER ON P
~ INPUT)

(TRANSFER
ON + INPUT)

If you have an application that demands an even fancier version with such features as

DPDT output contacts, higher vibration and load ratings (and less sensitivity ), built-in

DC power supplies, reference sources, etc., we may be able to do something for youona

special order basis. First, however, it would probably be a good idea to see our 5 +£20%-
page Series 8300 Preliminary Bulletin — collated, stapled, 3-hole punched and unpotted.

n
i& =u“

IGMA

SIGMA INSTRUMENTS, INC.
62 Pearl St., So. Braintree 85, Mass.
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PEOPLE & PLANTS

GE’s Advanced Electronics Center

GENERAL ELECTRIC’S Light Military
Electronic Department has just ad-
ded a new million-dollar research
and development building (lower
right in photo above) to its Ad-
vanced Electronics Center on the
edge of the Tompkins County air-
port near Ithaca, N. Y.

Managed by Harry Mayer (in-
set), the Center constitutes the first
occupant of Cornell University’s
Industry Research Park. Employ-
ing 376 scientific, technical and
administrative people on its per-
manent staff and many specialized
consultants, the Center is actively
investigating anti-jamming fre-
quency-diversity radar, contact

analog displays with which it is
hoped the flying of complex air-
planes can be simplified and the so-
called

“Roberts Rumble” effect

Jordan Electronics
Hires Beltz

ROBERT BELTZ has joined the Jordan
Electronics Division of The Vic-
toreen Instrument Co., as senior
engineer.
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having to do with the reception of
signals well in the aftermath of
passing satellites.

Other current in-house programs
include automatic message authen-
tication, study of the ionosphere
from above, the possibility of apply-
ing a photo input of high resolution
to thermoplastic tape, natural noise
at high altitudes and in space,
tracking ground-launched missiles
from satellites, development of in-
frared equipment to sense colors
and thermocouple energy convert-
ers.

The Center works primarily on
contracts received direct or through
its parent department from govern-
ment agencies but also cooperates
with other GE divisions, and oc-
casionally with other firms, on
projects of an advanced nature.

Jordan Electronics, Alhambra,
Calif., is developer and manufac-
turer of electronic devices for mis-
siles and aircraft including a pro-
grammer which schedules all events
of missile flights.

Beltz came to Jordan from
Hughes Aircraft Co. where he was
a staff engineer. He previously was
an engineer with Western Design
and Mfg. Co.; Vard, Inc.; and Elec-
trofilm Corp.

Amperex Promotes
Two Key Men

EDWARD FEINBERG has been pro-
moted to the position of product

@manager, industrial and govern-
ment semiconductors and special
purpose tubes, at Amperex Elec-
tronic Corp., Hicksville, L. I., N. Y.
He previously was assistant pro-
duct manager of the same depart-
ment.

Promotion of Edward Meagher
to the position of product manager,
entertainment tubes and semicon-
ductors, is also announced. He was
previously sales engineer in Am-
perex’s Chicago office.

Amperex Electronic Corp. is en-
gaged in the research and develop-
ment, manufacture and sale of
electron tubes and semiconductors
for communications, defense and
industry.

Both promotions are part of Am-
perex’s current expansion program,
which also includes the acquisition
of a new plant in Slatersville, R. 1.,
for the manufacture of transistors
and diodes.

Petruschke Joins

Assembly Products

APPOINTMENT of Reinhold Pet-
ruschke to the newly-created po-
sition of chief industrial engineer
at Assembly Products, Inc., Ches-
terland, O., has been announced.
He will be in charge of production
of all parts and sub-assemblies for
the company’s meter-relays, panel
meters and complete controls. He
will also be responsible for plant
maintentance, job evaluation, new
employee testing, and administra-
tion of the bonus plans.

Before joining Assembly Pro-
ducts, Petruschke was production
manager of the phonograph plant at
the V-M Corp., Benton Harbor,
Mich.
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no other
transistor has such
an ideal combination

| of parameters

as the Hughes 2N1196 or
2IN1197 transistor amplifier

SPECIFICATIONS @ 25°C

No other transistor gives you such ideal parameters; no other gives you ABSOLUTE MAXIMUM RATING | 2N1196]2N1197 Units|

such reliability. These Hughes high-frequency devices meet or exceed Veeo @ lego =—100 4 A | _—1] —70 volts max

every possible amplifying requirement of a PNP silicon transistor. They Veao ¥ lcao = —100 xA = —": "°::’ max

have high operating voltage, high temperature rating, high alpha cutoff Veso 6 leso = —100 A =gl =0 wiban
. h 3 . . ELECTRICAL CHARACTERISTICS|

frequency, high gain at high frequencies, low collector shunt capacitance, 76,6 Ve 1D e

good power dissipation, and low signal distortion. In a 5000-hour storage- i

28 22
& 4.3MC| @12.5MC  dbtyp|

life test at 200°C, the units re-proved their ruggedness and reliability Fab @ Veo=—10v, lg=2mA 45] 55 MCup

by showing no significant changes in the beta or leakage current. Cob @ Vep=—10v, =0, f=140KC 3 3 uutdtyp
hip @ Vep=—10v, le=2mA, f=1KC| 9| 84 typ|

The Hughes 2N1196 & 2N1197 transistors were originally developed in 350 mW dissipation in Free Air

conjunction with the U.S. Army Signal Corps on an IPS contract for Operating temperature range —65°C to +200°C

military devices, and meet the exacting requirements of MIL-T-19500A. .
Creating a new world with ELECTRONICS

Now they're available for you. f you need high-frequency, double-diffused, P At |
mesa transistors for i.f. amplifiers, h.f. amplifiers, oscillators, for : :
communication telemetering, or similar electronic equipment, order from ) HUGHES 1

i |

Hughes today. Just call or write your nearest Hughes Semiconductor sales
office or authorized distributor—or write Hughes Semiconductor Division,
Marketing Department, 500 Superior Avenue, Newport Beach, California.

electronics + JULY 1, 1960
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EMPLOYMENT OPPORTUNITIES

112

Motorola engineers are the most stimulated and enthusiastic
individuals you’ll find anywhere. And, for sound reasons.

First, the work. Electronics—challenging fields that plead for
vision, creativeness and imagination.

Secondly, the company, An ‘“engineers’ company”’—developed
by technical minds dedicated to engineering excellence. A reward-
ing company—quick to recognize and advance skill. A secure,
diversified company—not wholly dependent on one single market.

Thirdly, the place, Chicago—exciting and quiet. Cosmopolitan
and suburban. Mid-America’s nucleus of culture, education and
entertainment—where everyone can find the perfect environment.

o Radar transmitters and receivers

e Radar circuit design

e Electronic countermeasure systems

e Military communications equipment design
e Pulse circuit design

o IF strip design

o Device using kylstrom, traveling wave tube
and backward wave oscillator

e Display and storage devices

2-WAY RADIO COMMUNICATIONS

o VHF & UHF receiver

e Transmitter design and development
e Power supply

e Systems engineering

e Antenna design

o Selective signaling

e Transistor applications
e Crystal engineering
e Sales engineering

o Design of VHF & UHF FM communications
in portable or subminiature development

e Microwave field engineers

o Transistor switching circuit design
o Logic circuit design

e T.V, circuit design engineering

o Home radio design

o New product design

o Auto radio design

e Mechanical engineering

e Semi-conductor device development
o Semi-conductor application work

Also Splendid Opportunities in:
Phoenix, Arizona and Riverside, California

More than a Century i
of Engineering Tradition

The connecting factor between bobbins
and broadband preamplifiers is the
engineering tradition that brought them
to fruition. Since 1850, the Singer
Manufacturing Company has evolved a
habit of alert engineering skill and
steady business growth. These inherent
factors for your professional success are
now a part of the new Military Product
Division at Singer-Bridgeport.

Openings exist for:

D ELECTRONIC ENGINEERS
D ELECTRICAL ENGINEERS
P MECHANICAL ENGINEERS

Singer-Bridgeport assures you the rare
combination of security and genuine
ground-floor opportunity that is vital
to your professional growth. Your
projects receive strong support from
Singer-Bridgeport's integrated
organization which has the advantages
of development, production, assembly
and environmental test facilities.

Send your resume in strict confidence
to Mr. Fred Corbett,

Send Complete Resumé to:
MR. L. B. WRENN

Engineering Personnel Mgr.

Dept. D

4501 Augusta Blvd.
Chicago 51, lllinois

MOTOROLA ..

UAL )5

S
& (Al Qualited ) 4
O, ppliconts.

D
LorraRe

Supervisor of Employment
SINGER-BRIDGEPORT p4

A DIVISION OF THE SINGER MANUFACTURING COMPARY [
915 Pembroke Street Bridgeport B, Conn
\ J

Creative Opening for an

Electronics Engineer

in Controls Development

This career opportunity requires
experience in electronic circuit design
and a familiarity with vacuum tube
and solid state components. Join a
newly formed select group where
individual initiative and
achievement are quickly recognized.

At RIG you will find the rare
combination of career advancement
plus interesting assignments to
match your training.

Send resume to:
Director of Engineering

SCHLUMBERGER

RIDGEFIELD
INSTRUMENT
GROUP

RIDGEFIELD
CONNECTICUT
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EMPLOYMENT OPPORTUNITIES

active
programs

19 critical

electronic
areas

Offer You Opportunities

To Participate In Significant
Advances at
STROMBERG-CARLSON
Division of General Dynamics

Top-calibre research and development teams at
Stromberg-Carlson are tackling the prime problem
areas in electronics affecting commercial communities
and national defense. Programs and R & D staffs are
expanding, backed by the vast resources of General
Dynamies and the Stromberg-Carlson engineer-
oriented management.

Every senior engineer and scientist who feels he
can contribute to the expansion of man’s capabilities
in any of the following areas is invited to contact us.

We are particularly interested in people with
advanced degrees in Physics, Electrical Engineering
or Mathematics and experience in one or more of the
areas listed. Please send resume in confidence to
Technical Personnel Department.

ENGINEERING AND
ADVANCED DEVELOPMENT

Advanced ICBM Communications
Electronic Switching

Nuclear instrumentation

High-Speed Digital Data Communications
Electronic Reconnaissance Systems
Single Sideband Communications
Synchronous Data Transmission
Advanced ASW Techniques

Machine Tool Automation

Radio Data Links ¢ Tacan Equipment
High Intensity Sound Generators
Advanced Air Acoustics

Shaped Beam Display Systems

High-Speed Automatic Missile
Check-Out Equipment

Super-Speed Read-Out and Printing Equipment

RESEARCH

Paramagnetic Resonance + Ferroelectricity

Thin Photoconductor Films

Propagation and Coding - Speech Analysis

Bandwidth Compression » Hydro-Acoustic Transducers
Defect Solid State Physics

Parametric Devices * Molecular Electronics

Tunnel Diode Logic - Scatter Propagation Analysis

STROMBERG-CARLSON
aoivision or GENERAL DYNAMICS

1422 N. Goodman St., Rochester 3, New York

electromics - JULY 1, 1960

13 ‘




EMPLOYMENT OPPORTUNITIES

NN

AERONUTRONIC a Division of Ford Motor Company
has immediate openings in

ELECTRONICS ACTIVITY OF
TACTICAL WEAPON SYSTEMS OPERATIONS

for ELECTRONICS ENGINEERS

¢ |R Development

o Instrumentation Development
¢ Transistor Circuit Development
¢ Electronic Systems

SEARCHLIGHT
SECTION

(Clossitied Advertizing)

BUSINESS OPPORTUNITIES
EQUIPMENT - USED or RESALE

DISPLAYED RATE
The advertising rate is $24-75 per inch for all
advertising appearing on other than a contract
basis. Contract rates quoted on request. An AD-
VERTISING INCH is measured % inch verfically
on one column, 3 columns—30 inches-—to a page.
EQUIPMENT WANTED or FOR SALE ADVER-
TISEMENTS acceptable only in Displayed Style,
UNDISPLAYED RATE

$2.40 a line. minimum 3 lines. To figure advance
payment count 5 average words as a line.

BOX NUMBERS count as one line additional in
undisplayed ads.

liiiegy

TO WORK IN

MEASUREMENTS CORP. Pulse Generator

MEAS. CORP. MOD. 79-8

Immediate expansion of new and existing programs is cre.
;3!050:Gnnnrator. 60-100,-

ating outstanding opportunities in R&D and PRODUCTION
on advanced programs such as :

usecs wd, and 4 sync
putlses delayed 15 period.
Can pulse modulate an ex-
ternal RF gource and can
be synched by an external -
sine source. This is the o
model preceding the cur-
rent cataloq model which
sells for $495.00. Brand
new in oricinal packing
with instruction haok., 40

Be TRt $97.50

o Anti-submarine Warfare

e Air-to-surface
tactical weapons

e Shillelagh, surface-to-
surface tactical missile

e Air Cushion Vehicles

Positions are at interim facilities in Santa Ana near Aero-
nutronic’s new $22 million Engineering and Research Center
now being completed at Newport Beach, Southern California —
the West’s most ideal location for living, working and year
’round recreation.

Experienced engineers with demonstrated ability are invited
to share in research and development work — work that is chal-
lenging and stimulating as well as exceptionally rewarding.

Send inquiries and resumes to Mr. John Starbuck, Dept. 5

0.1% SORENSEN Line Voltage Regulator

#£5000S brand new at a low surplus price! Output is
adjustable 110-120 volts and holds the pre-set volt-
age to +0.19 at line frequency, or to ~ 0.25% if the
line frequency drifts S04, Taps for S0 or 60 ¢y., 1
phase. R i ine ch of 95-130 V,
and against load changes from 0 to 3000 VA. Because

TACTICAL WEAPON
SYSTEMS OPERATIONS

N\ 77777

N\

AERONUTRONIC

a Givision of FORD MOTOR COMPANY
FORD ROAD, NEWPORT BEACH, CALIFORNIA

TR NN

77T

o

P i

L2

i
g

MARKET RESEARCH ENGINEER

Continved growth of the 3M Company has
created an opportunity in the Electrical Prod-
ucts Division. Electrical engineering or phy-
sics degree preferred. Three to five years ex-
perience with a manufacturing company in
sales, market research, or product develop-
ment very helpful. You will be responsible
for search and evaluation of markets for
new products., You will be expected to keep
abreast of design trends in electrical equip-
ment and electronic apparatus through at-
tendance at professional society meetings and
calls on research directors and advance plan-
ning gi s of cust s. You must be
capable of conducting market research studies
for new and improved products with par-
ticular emphasis on size, geographical distri-
bution, and growth potential. Ability to eval-
vate competitive product developments.

Location in St. Paul, Minnesota, provides
easy to tion’s outstanding huntin
and fishing areas. Salary commensurate wit
training and experience. Advancement based
on individual merit.

Write or send resume fo:

Technical Employment Manager
MINNESOTA MINING & MFG. CO.
900 Bush Ave., St. Paul 6, Minnesota

DISENCHANTED
ENGINEERS

It your present employer has falied to
utilize your full potential, why not per-
mit us to explore the parameters for
your personal qualifications with the
many dynamic young companies in
aviation, electronlcs, misslles and rock-
ets, We now have In excess of 4,000
openings in the $8,000 to $40,000
bracket, all of which are fee pald, Why
wait? Send resume In duplicate at once
indicating geographieal preferences and
salary requirements,
FIDELITY PERSONNEL
1530 Chestnut Street, Philadelphia 2, Po.
Established 1943

MANUFACTURERS’
REPRESENTATIVES

IN THE ELECTRONIC INDUSTRY

SAMUEL K. MACDONALD, INC.

manufacturers represenfalives over 25 yeors

1531 SPRUCE STREET, PHILA. 2, PA.
Other Offices:
Pittsburgh
Baltimore
Washington, D.C.

Territory:
Pennsylvanio  New Jersey

Delawore ¢ Maryland
Virginio & Wes! Virginio
District of Columbia

An employment advertisement in this EMAPLOYMENT OPPORTUNITIES sec-
tion will help you find the engineers you need. It's an inexpensive, time-
saving method of selecting competent personnel for every engineering job.

k 14

power, to compensate for line drop. Shpg wt 288 1be
FOB Utica. N. Y. warehouse. Packed for export. (13
cu ft.) cahI?g ne‘t .nri'ce is $695.00. less spares. Our
price, new, in original packin

WITH SPARES, is only o e e $349.50

FOR OPERATION ON 230 OR 460 VOLTS: Max. input
at nominal 118 volts when 8 KVA is used, is 71 amps
{8165 VA). For use on 460/230 V lines. an 815 KVA
isolating step-down transformer is required. e can
get it wound to order in Los Angeles, 1 ph., fully
cased, boxed for shipment: 60 cy, $15S5.00, shpa wt
160 Ibs. S0/60 cy: $170.00, shpn wt 175 Ibs. Check
your local winders; you may do as well or better. If
not, order from us FOB Los Ang.

Circle Readers Service Card for our new listing of
budget stretchers selected for you from surptus,

R. E. GOODHEART CO.
P. O. Box 1220-E Beverly Hills, Calif.

CIRCLE 460 ON READER SERVICE CARD

T |

AT 4}

X

. . . at bargain basement prices! Will drive
dozens of types of Magnetrons up to 250 kw. &
from $679.00

Phone: WAlker 5-6000

582 BROADWAY
NEW YORK 12, N. Y.
Cables: TELSERSUP §

AN
CARD

LOOKING FOR

USED/SURPLUS ELECTRONIC
EQUIPMENT/COMPONENTS?
For an up-to-date listing of such equipment
see Seorchlight Section of June 10th.
APPSO
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Tilve your Froducris
MORE RELIABILITY and

BETTER PERFORMANCE with

HERMETICALLY SEALED
MIL-T-27A
PULSE TRANSFORMERS

Maximum power efficiency and optimum
pulse performance.

For use in blocking oscillator, interstage
coupling and low level output circuits.
Ruggedlled construction — Grade 4.

Series or parallel connection of windings
for optimum turns ratio.

‘DM-O‘ m mDM IOA%DM 18

Pulse Voltage |Chor. Imp|
Kilovolts Ohms

0.25/0.25/0.25 250
0.25/0.25 250
0.5/0.5/0.5 250
0.5/0.5 250
0.5/0.5/0.5 500
0.5/0.5 500
0.7/0.7/0.7 200
0.7/0.7 200
1.0/1.0/10 200
TF4RX3SYY 1.0/1.0 200
TF4RX3SYY 1.0/1.0/1.0 500
TF4RX35YY |0.15/0.15/0.3/0.3 700

Cat. No.
 MPT- 1
MPT. 2
MPT. 3
MPT- 4
MPT_ 5
[ mpT- 6

7

8

9

MIL Type
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY
TF4RX35YY

MPT-
MPT-
MPT-
MPT-10
MPT-11
MPT-12

Ruggedized,

MIL STANDARD
POWER & FILAMENT TRANSFORMERS

Primory 105/115/125 V 50-60~

Appl. MIL Std. MIL Type
Plate & Fil. | 90026 | TFARXO3HAOOI
Plate & Fil. | 90027 | TFARX03JB002

This index and our Reader Service Numbers are pub-.
lished as a service. Every precaution is taken to make
them accurate, but ELECTRONICS assunies no re-

sponsibilities for errors or omissions.

Plate & Fil. | 90028 | TF4RX03KBOO6
Plote & Fil. | 90029 | TF4RX03LB0O3
Plate & Fil. | 90030 | TF4RX03MBOOA
Plate 90031 | TFARX02KBOO!
Plate 90032 | TF4RX02LB0O2

BRUCE A. WINNER,
QUINT,

Advertising Sales Man-

ager. R. S, Assistant  Advertising

Sales Manager and Buyers’ Guide Manager.

FRED STEWART, Promotion Manager. RICHARD
J. TOMLINSON, Production Manager. GEORGE
E. POMEROY, Classified Manager., HUGH ).

QUINN, Circulation Manager.

ADVERTISING REPRESENTATIVES

NEW YORK: Donald H. Miller, Henry M. Shaw,
George F. Werner.

BOSTON: William S. Hodgkinson.
PITTSBURGH: David M. Watson.

PHILADELPHIA: Warren H. Gardner, William
J. Boyle.
CHICAGO: Harvey W. Wernecke, Martin J.
Gallay.

CLEVELAND: P, T. Fegley.

SAN FRANCISCO: T. H., Carmody, R. €. Alcorn.
LOS ANGELES: Carl W. Dysinger, D. A.
McMillan, Marshall Freeman.

DENVER: J. Patten.

ATLANTA: M. Miller.

DALLAS: Robert T. Wood.

LONDON: Edward E. Schirmer.

FRANKFURT: Stanley R, Kimes,

GENEVA: Michael R. Zeynel.

DN D W |-

Plate 90036 TF4RX02NBOO3

90016
90017
90018
90019
90020
90021

90022
90023
90024
90025

TF4RX01EBOO2
TF4RX01GB0O3
TF4RX01FBOO4
TF4RXO01HBOOS
TF4RXO01FB0O0S
TF4RX01GB0OO7
TFARXO01JB0O8
TF4RX01KB0OO9
TF4RXO01JB 012
TF4RXO01KBO13

Filament

Filoment
Filament

Filament

Filoment
Filament
Filament
Filoment
Filoment ,
Filoment

=0l N[> » H|[w N =

Ruggedized,
MIL STANDARD
AUDIO TRANSFORMERS

Cat. No.| Imped. level-ohms{ Appl.

MGA 1| Pri. 10,000 C.T.
Sec. 90,000
Split & C.T.
Pri. 600 Split
Sec. 4. 8, 16
Pri. 600 Split tnput
Sec. 135,000 C.T.
Pri. 600 Split
Sec. 600 Split

hi. 7600 Tep

MIL Type |
TF4RX1 5A1001

MIL Sid.

interstage

Matching TFARX16AJ002

TFARX10A JOO1

Matching TFARX16A JOO1

Output TF4RX13AJ001
Se( 600 Split

Pn 7 600 Tap

Output TFARX13AJ002
4 l 16

- 15,000 C.T.
. 600 Split
i. 24,000 C.T.
. 600 $plit

i. 60,000 C.T.
. 600 Spfit

QOutput TF4RX) 3AJOOJ|

Output TFARX1 3AJ004

Output TFARX13AJ005

FREED TRANSFORMER CO., INC.

1760 Weirfield St., Brooklyn (Ridgewood) 27, N. Y.
CIRCLE 115 ON READER SERVICE CARD
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Truth in
Advertising

ON FEBRUARY 17th, 1927, three years be-
fore this magazine was founded, James H.
McGraw, founder of the McGraw-Hill Pub-
lishing Company, received the Harvard Ad-
vertising Awards Gold Medal for services to
advertising. In his acceptance address Mr.
McGraw said:

“Primarily the function of advertising as «a
business force is to interpret or expand a per-
sonality, whether of a product or of a service
or of an industry.”

He also said,

“It is evident, therefore, that the industrial
division of the business press has an important
beneficial effect on the profit margin. Its read-
ing pages are a textbook of economy in manu-
facture; its advertising pages a textbook of
equipment for doing jobs at lower cost.”

Last year 1,169 advertisers placed 5,096 ad-
vertisements between the covers of ELEC-
TRONICS. Between those same covers were
3,029 pages of editorial material. The editorial
staff monitored the truthfulness of the edi-
torial pages. The truth in advertising was
largely in the hands of the advertisers. Our
business department exercised all possible
vigilance, but to monitor each specification,
each parameter of each product, would obvi-
ously be impossible in this multiple product
field.

Each advertisement is accepted for publica-
tion in ELECTRONICS subject to the follow-
ing:

Advertisers and advertising agencies assume
liability for all content (including text, rep-
resentations, illustrations, or of any sketch,
map, labels, trademark or other copyrighted
matter) of advertisements printed, and also
assume responsibility for any claims arising
therefrom made against the publisher. The
publisher reserves the right to reject any ad-
vertising that does not conform to publication
standards.

For the most part, manufacturers in the elec-
tronics industry have cooperated, with a re-
markable degree of self-censorship, to pre-
serve truth in their advertising pages. There
have been astonishingly few exceptions
through the years. For this we thank them.
And we charge them at the same time with
the continuation of this discipline. If relaxed,
it would introduce nonbelievability and create
the kind of a personality which could be dam-
aging to their industry, and their profit posi-
tion.

Should you, by the way, wish a copy of James
H. McGraw’s speech “The Function of Busi-
ness Paper Advertising” circle number 250
on the Reader Service card. We’ll be happy
to mail it. No charge, of course.

ol _

PUBLISHER
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if it's news, expect it first from IRC
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New tests confirm high reliability and stability
of IRC Molded Metal Film Resistors

IRC has completed a new series of tests upon 7500
molded metal film resistors. The charted results are pre-
sented in a booklet just released: ‘‘Performance and
Reliability of IRC Molded Metal Film Resistors.”

This booklet is a sequel to IRC’s report on a similar series
of tests conducted in 1958. Where data are comparable,
the earlier results are plotted against the new findings.

Tests are based upon MIL-R-10509C specifications, and
are presented through the use of the probability tech-
nique. They include Temperature Cycle, Low Temper-
ature Operation, Short Time Overload, Terminal
Strength, Dielectric Strength, Effect of Soldering, Mois-
ture Resistance, Temperature Coefficient and Load Life.
Noise characteristics, shelf and operational stability, and
high frequency characteristics are also reported and
graphed.

The tests encompass IRC’s full line of Molded Metal
Film Resistors—5 types: Y4, 14, 13, 1 and 2 watts. The
overall superiority of these advanced precision film resis-
tors is shown conclusively. Their capability to provide
high reliability over extended periods is confirmed again
by this rigorous series of tests.

TYPICAL HIGH FREQUENCY PERFORMANCE
OF IRC MOLDED METAL FILM RESISTORS
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A booklet is reserved for your company and available by
request on your company letterhead or through your
local IRC representative. For product data, write for
Bulletin B-3. International Resistance Co., Dept. 376.
401 N. Broad St., Philadelphia 8, Pa.
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Here is the secret of MESA construction.
Narraw base layer diffused into collector
~body makes the entire transistor structure
a solid rugged block, as shown in this
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cross section.

RCA-2N1300 and 2N1301M ESA COMPUTER TRANSISTORS

Now you can see why RCA-2N1300 and 2N1301 germanium P-N-P diffused-junction Mesa
computer transistors achieve and maintain top performance at high frequencies. From
base to case, reliability is built in for today's high-speed switching applications.

Ruggedness and reliability are inherent in the
RCA-2N1300 and 2N1301 Mesa Computer
Transistors. They are specifically designed, con-
structed, and tested to assure extra dependability.

Through rugged Mesa construction RCA achieves
the extremely narrow base-width necessary for
switching speeds up to 10 Mc without sacrificing
mechanical strength. Mesa construction provides
high dissipation capabilities and assures long and
dependable performance under the most severe
field conditions.

RCA’s diffused-junction process provides a flat,
precise junction assuring exceptional uniformity of
electrical characteristics from unit to unit. This dif-

fused-junction process in combination with RCA’s
mesa-construction technique makes possible the
high collector-breakdown-voltage and punch-
through-voltage rating of these devices.

As a result of these features plus built-in rugged-
ness, the RCA-2N1300 and 2N 1301 can meet the
stringent mechanical and environmental require-
ments of the basic military specification MIL-T-
19500A.

Call your RCA representative today and get the
complete story on these low-cost extra reliable
types. For further technical information, write
RCA Commercial Engineering, G-19-NN-1,
Somerville. New Jersey.

RADIO CORPORATION OF AMERICA

SEMICONDUCTOR AND MATERIALS DIVISION
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SOMERVILLE, N. J,

ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS

East: 744 Broad St., Newark, N. )., HUmboldt 5-3900 « Northeast: 64 “A” St., Needham Heights 94, Mass., Hillcrest 4-7200 « East Central: 714 New Center Bldg., Detroit 2, Mich.,
TRinity 5-5600 « Central: Suite 1154, Merchandise Mart Plaza, Chicago, 11, WHitehall 4-2900 « West: 6355 East Washington Bivd., Los Angeles, Calif., RAymond 3-8361 « Southwest:
7905 Empire Freeway, Dallas 7, Texas, FLeetwood 7-8167 « Gov't: 224 N. Wilkinson Street, Dayton, Ohio, BAIdwin 6-2366; 1625 “K” Street, N.W., Washington, D.C., FEderal 7-8500

AVAILABLE THROUGH YOUR RCA DISTRIBUTOR




