arn Tests in a
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HERMETICALLY SEALED

NOW to MIL-T-27B

VARIABLE
INDUCTORS
™ Hgh pus HIGHEST STABILITY

IMMEDIATE DELIVERY FROM STOCK

For almost a third of a century UTC has pioneered in
the development of transformers, electric wave filters,
high Q coils, magamps and similar iron core components.
Highest engineering talent plus the most complete facili-
ties for research and testing has made UTC the leading

NEW!-VERNIER

WY VarRIDYCToR"™

HERMETICALLY SEALED

The HVV Variductors have been
designed to emphasize extremely
high stability with temperature,
level, shock and vibration commen-
surate with the highest obtainable
Q. They are ideal for precise match-
ing to other components such as
capacitors with standard 10% toler-
ance. Units are provided with a ver-
nier adjustment variation of +=10%
through 900° rotation of adjustment
screw on top of case. Setting is
positive. There are 12 units in the
stock line with mean inductances
ranging from .006 Hy to 150 Hys.
Specific mean inductances other
than stock items are available on

NARROW
RANGE

va -1.5 1]
m | MIN AD |
i EAN 40,
12 MAX ADJ-- .- B
| N

special order. Manufactured and

85t 500 ion guaranteed to MIL-T-27B, MIL type
Peealcher creuss TFARX20YY. Drawn metal case: 1Y%4”

long, 25/32" wide, 1-7/32” high

A (including adjustment screw); weight:
:”w" ap) BVV-LS : 2 ounces. Effective Q over a vaide
918 mean a0 i frequency range and variation of in-
nim.ml —— _,1 ductance with applied AC voltage

g [ are illustrated for a typical unit.

APouzo VOLTAGE AT 1kC

Patent pending.

supplier in the industry for both stock and custom built
components. UTC Variductors (stock variable inductors)
have served as a simple solution to tuned circuit for
almost 20 years . . . for oscillators, equalizers, filters,
tuned radio circuits, etc.

HYE YAaRIDUCTOR™

HERMETICALLY SEALED

HVC units are usable over a wide
frequency range and have high sta-
bility with temperature and voltage
change. Nominal inductance values
of 12 stock units in series range
from .006 Hy to 150 Hys. The varia-
ble inductance range of each unit
is +200%, —70% of nominal
value through 900° rotation of ad-
1ust|ng screw on top of case. Settlng
is positive. Case size and weight is
the same as HVV. US. Patent No.
2,879,489,

TVC Yakmyeror™

TVC Variductors are identical to the HVC units, but provide
taps at 30% and 50% of total turns. Different taps are available
on special crder. U.S. Patent No. 2,879,489,

WIDE
RANGE

3K
fﬂEQU(NCV CVCLES v APPLI[D

WIDE
RANGE

e barmuweror™

COMMERCIAL GRADE

/ \ Nominal inductance values of 22 stock items
% . 3 in this series range from .0085 Hy to 130 Hys.
g * 'i Mean inductance may be varied -+85%,

—45% through 600° rotation of adjustment
screw in side of case. Rugged die cast case:
high;

1-11/13” long, 1%”
weight 5% ounces.

wide, 1-7/16”

»

AND “SPECIAL” CUSTOM BUILT UNITS
TO YOUR SPECIFICATIONS

Write for catalog of over
1,300 UTC HIGH RELIABILITY
STOCK ITEMS
IMMEDIATELY AVAILABLE
from your local distributor,

UNITED TRANSFORMER CORP.

1

!

I

1

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

1

|

PACIFIC MFG. DIVISION: 3630 EASTHAM DRIVE, CULVER CITY, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y, CABLE : “ARLAB”
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The State-of-the-Art Magazine

COMPONENT SPECIFICATION
SURVEYS

Dear Reader:

In this issue (page 84) we present the concluding installment
of our 1965 Connector Specification Survey. This section deals
with Plug and Jack Connectors.

Many of you have written telling us how helpful our hard-
ware specifications surveys are. We intend to continue this
program. Part I of Potentiometer Specifications, which follows
the present connector series, starts in our September issue. On
the reverse of this sheet we have listed all of the specification
charts planned for the rest of the year.

Because of the long lead times required by this type feature,
we are planning the 1966 hardware specification program now.
If you, as our reader, have specific thoughts or desires in this
area we would appreciate receiving your views.

To give you some idea of what is involved in developing these
surveys we thought we might summarize the preparation steps
for you. First, of course, we have to select a hardware area
that is of greatest interest and use to our readers. Next comes
the development of a complete name and address list of the
manufacturers making these products. This is followed by a
letter or questionnaire mailing to manufacturers requesting
up-to-date information on the products they make. The gather-
ing of this information may also involve multiple mailings and
additional telegrams or phone calls in order to obtain full par-
ticipation in the program.

By this time we have now assembled hundreds of pages of
specification data. All this must be analyzed, checked, and
edited to produce an informative and useful editorial feature.

After the information has been compiled, we again seek
manufacturers’ cooperation in re-verifying what we plan to
publish. It is only when we reach the verification phase that
we are able to plan and schedule actual publication.

Plans for our present Conitector Specification Survey were
originally made in November 1964 and the first section of
Printed Circuit Connectors was published in the January 1965
issue. This was followed by Coaxial Cable Connectors in Febru-
ary and Multi-Pin Connectors in April. We worked with 160
manufacturers to develop this material and spent more than
300 man-hours in its compilation.
Sincerely,

The Editors



1965-1966 EDITORIAL FEATURES

AUGUST

e WESCON Show

Power Relays Specification
Chart

Characteristics of Photovoltaie
Diodes

SEPTEMBER

State-of-the-Art in Solid State
Devices

Potentiometers, part 1, Specifi-
cation Chart

Phototransistors & Silicon
PNPN Light-Activated De-
vices

OCTOBER

Special Purpose Relays

NOVEMBER

Microwave, 13th Annual Issue

» Potentiometers, part 2, Specifi~

cation Chart

DECEMBER

Switches, part 1, Specification
Chart
Computers, State-of-the-Art

JANUARY

1966 Review & Forecast for the
Electronic Industries

MARCH

1966 IEEE Show Coverage

.
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EMC Today

In 1960 ELEcTRONIC INDUSTRIES was first to call at-
tention to the growing problems in RFI (Radio Fre-
quency Interference). The ten feature articles we pub-
lished on RFT in that year formed the basis for a special
military training course at the Armour Research Foun-
dation. Since then the scope of this subject has broad-
ened considerably. RFI has grown to EMC (Electro-
magnetic Compatibility). It has become a topic for
special courses at the University of Pennsylvania as well
as Massachusetts Institute of Technology. The Na-
tional Symposium on Electromagnetic Compatibility,
held in New York City last month, attests to the grow-
ing interest and concern in this area.

We believe that you will find ‘“New Developments in
EMC,” and “The Broad Aspects of EMC” both interest-
ing and informative state-of-the-art reports. James
Senn, James Hill and Rexford Daniels are recognized
industry spokesmen. In addition, we should like to make
the following constructive suggestions :

1. EMC technology has advanced sufficiently to war-
rant training engineers in the field of RFI/EMC. They
should receive information about how to detect, meas-
ure, and design devices and equipment to suppress un-
wanted radiations. It would be a good subject to include
in all college engineering courses.

2. Suppression devices and connections should be
clearly marked as EMC devices and made in such a
manner that they cannot be left out when equipment is
repaired. We suggest that all devices and grounds De
tagged with a phrase such as “Do Not Remove With-
out Prior Approval of .................. et

3. There is a definite need for minimum specifications
that would be applicable to all services—military, gov-
ernment, and civilian. Critical problems could be
covered by more stringent specifications.

ELECTRONIC INDUSTRIES + July 1965

4. New EMC test equipment is coming on the market
that has the desirable features of portability, automatic
operation, and accuracy. This instrumentation is useful
in the hands of trained specialists. However, there is
still a need for equipment that can be used by techni-
cians who do not have full knowledge of the field. This
equipment should be rugged, portable, easy to operate,
and less costly.

5. Engineers need comprehensive EMC design hand-
books. Such texts would also help them solve existing
problems,

6. Designers should more fully consider the electro-
magnetic environment in which equipment will operate.
Some steps have been taken in this direction through
ECAC (Electromagnetic Compatibility Analysis Cen-
ter) for military equipment designers and users. A simi-
lar service, embracing the same methods, should he de-
veloped for civilian applications. Civilian and military
equipment should be capable of living together.

7. Electrical/electronic devices such as heating pads,
motors, razors, radios, tape recorders, and SCRs for
control devices, etc., are creating unwanted radiation.
Steps have been taken with some TV receivers under
the “Good Neighbor” policy to reduce spurious radia-
tion. All devices should be under some effective control.
The purchaser of electrical devices knows that he should
look for the Underwriters Laboratories approval label.
Perhaps the engineering department of EIA and NEMA
could develop radiation reduction standards. Then it
would hecome possible to tag or label equipment that
has met these specifications.

Let’s look at electromagnetic radiation as a natural
resource that should be nurtured and conserved in every
possible way. Senate Bill S. 1015 now before Congress
would grant broad power to the FCC to regulate un-
wanted radiation. We believe this is a constructive step
in the right direction.



CAST MICA
CAPACITORS
FEATURE:

Operation to 125C
Reduced Sizes
Lighter Weight
Greater Ruggedness
Cooler Operation

For application engineering assistance without
obligation, write to Mica Capacitor Section,
Field Engineering Dept. For complete technical
data write for Engineering Bulletins 1230 and
1240 to Technical Literature Service, Sprague
Electric Company, 233 Marshall Street, North
Adams, Massachusetts 01248,

SPRAGUE COMPONENTS

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS
INTEGRATED CIRCUITS TOROIDAL INOUCTORS

THIN-FILM MICROCIRCUITS ELECTRIC WAVE FILTERS

o€ 50 A3
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First Major Change in

HIGH-POWER
MICA CAPACITORS

In Over 25 Years!

SOMETHING NEW and important has happened to trans-
mitter-type mica capacitors! In place of the old-fashioned,
bulky assemblies you’ve had to use in the past, Sprague
now offers modern, miniaturized Cast Mica Capacitors—
30% smaller in size, 30 to 40% lighter in weight, available in new
shapes and mountings for liberal new design possibilities.

Encapsulated in high-temperature epoxy resin by a patented
process, Sprague Cast Mica Capacitors will operate at temperatures
to 125 C without derating—greatly in excess of the 70 C or 85 C
limits of conventional capacitors. This exclusive construction also
provides superior thermal conductivity—far better than with
porcelain—enabling these capacitors to carry higher r-f currents.

Unlike older units with fragile insulating housings, .Sprague
Cast Mica Capacitors are rugged. Their tough epoxy resin encap-
sulation, with improved hermetic seals, eliminates use of potting
waxes which tend to melt and cause damage to electron tubes
and other components.

Sprague Cast Mica Capacitors, designed not only to meet
but exceed MIL Specifications, are made in both the familiar
cylindrical as well as a new rectangular shape, with female threaded
terminals on opposite ends. Although smaller in size than con-
ventional capacitors, Cast Micas can be procured—for inter-
changeability—with one or two aluminum plates having the same
center-to-center mounting holes as standard types. Where space is
critical, they may also be mounted or stacked without plates by
means of dual-ended headless screws.

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

*Sprague’ and ‘Y are registered trademarks of the Sprague Electric Co.
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Plugs and Jacks

EMC Measurements

RIGRLUIGHTS

THE BROAD ASPECTS OF EMC 41

The field of electromagnetic compatibility (EMC) goes beyond the normal
“interference’” to communications. It now encompasses the effects of radia-
tion on man, animals, plant life and materials, to cite a few. New problems
on the horizon may be grouped into legal, legislative, and labor.

NEW DEVELOPMENTS IN EMC 44

The field of electromagnetic compatibility has been in a constant state of
change. New instrumentation, new specifications, better control measures,
and advanced methods of protecting ordnance devices are among the most
recent changes. Here is a chance to be brought up-to-date.

EVALUATING DC TESTERS FOR INTEGRATED CIRCUITS 58

Microcircuits are complex and so is the equipment that tests them. However,
they all generally operate on the same techniques. The strengths and weak-
nesses of these techniques are discussed frankly in this report.

RELIABILITY THROUGH REDUNDANCY 65

There are certain basic approaches to increasing the reliability of equipment.
They are covered here, and a simplified approach to the evaluation of re-
dundancy techniques is developed.

A SIMPLE APPROACH TO OPERATIONAL AMPLIFIER DESIGN 70

The well-known feedback equation for the conventional feedback amplifier
is not normally applied to the negative feedback operational amplifier. This
approach explains how the feedback equation, with one simple substitution,
can be used to determine the exact response equation for two commonly
used operational amplifier configurations.

1965 SURVEY OF SEMICONDUCTOR PHOTOSENSITIVE DEVICES,
Part 1: Photoconductors 73

This material will be presented in three parts—Part 1: Photoconductors;
Part 2: Photovoltaic Diodes; and Part 3: Phototransistors & PNPN Light
Activated Devices. Also included in Part 3 will be a complete table of manu-
facturers, their general categories of devices and complete mailing addresses.

1965 CONNECTOR SPECIFICATIONS—Part 4: Plug and Jacks 84

Fourth and final report on connectors by Electronic Industries’ editors giving
key characteristics of the plugs, jacks, cords and terminals offered by the
industry’s 92 manufacturers.

ELECTROMAGNETIC COMPATIBILITY MEASUREMENTS 106

EMC sets certain requirements for spectrum analyzers, field intensitv meters,
signal generators and coupling devices. These are discussed in terms of
dynamic range, calibration accuracy, spurious effects and the like.

* A REPRINT of ANY ARTICLE in this issue is availdble
from ELECTRONIC INDUSTRIES Reader Service Depart-
ment, 56th & Chestnut Streets, Philadelphia, Pa. 19139
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Now from Spraguve!

LOW-COST, HERMETICALLY-SEALED

SEPT

SILICON EPITAXIAL PLANAR TRANSISTORS

TYPE NO.
@ ST CASE | T0.15 CASE APPLICATION BVcgo | BVeeo | Pee f;
TNS3 TN54 | High Voltage Switch, Amplifier, Gen. Purpose | 75V a5 50 min. | 100 Mc
705 case | TNSS TN56 Low-level, Low-noise 40V 30V 60min. | 30Mc | 1o.15 ||l case
TN59 TNGO . , 40V 30V | 100 min. | 100 Mc
. High Speed Switch
TN61 TN62 H'gl:hSp::dA mr; . 40v 0V 50 min. | 100 Mc
TN63 |  TNG4 ' e 20 | 20 | 25min.| 20Mc

For complete information, write to Technical
Literature Service, Sprague Electric Company,
233 Marshall Street, North Adams, Mass. 01248

SPRAGUE COMPONENTS

®
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS s p n n G u E
CAPACITORS INTERFERENCE FILTERS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
INTEGRATED CIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY

;I;HL!('-FILM MICROCIRCUITS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

*Sprague’ and * (@' arc registered trademarks of the Sprague Electric Co.
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When you must combine
several charging functions
into one versatile black box

IT'S TIME TO HAVE A WORD WITH VARO!

If you need a source of recharging power that is more than an efficient
DC converter — one black box that performs muitiple functions reliably
with built-in safeguards — why not bring your problem to Varo? You'll
get the benefit of 18 years of leadership in the design and manufacture
of state-of-the-art static power conversion equipment, ready to assist you
in meeting the most demanding specifications and delivery schedules.

An example of Varo's capability is the
Model 3171 Battery-Charger-Analyzer.
Providing three modes of operation,
this versatile battery-charger-analyzer is
capable of discharging, analyzing, and
recharging 22 Ni-Cad batteries to 140%
of rated capacity. Automatic mode pro-
vides discharge, analysis, and recharge.
Manual modes provide for discharge
and analysis, or for recharge. Fully
recharged batteries are automatically
removed from the circuit. Fail-safe provision; battery
reversal alarm indicator; protected against short cir-
cuits, prolonged overloads, and accidental discharge.
Input 115 VAC +10%, 60 cps *5 cps; output, 38
VDC, 0.07 to 20.0 amps.

Let us show you how we can help with your power
supply problems. Write or cali:

Varo — The first name in static power conversion

ELECTRONIC PRODUCTS DIVISION VARO INc

2201 WALNUT ST., GARLAND, TEXAS 75041, (AREA CODE 214) 276-6141
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for both cermet and film type end uses

Smaller, thinner and more dimensionally
precise ceramics have been one of the
keys to needed advances in electronic
devices. Since the early 1950's American
Lava technical people have teamed with
various other scientists, researchers and
designers with the result that AlSiBase
ceramics are an integral part of several
of the most interesting new electronic
devices.

These AlSiBase substrates have superior
electrical characteristics and do not de-
form under high operating temperatures.
They are electrically and mechanically
stable over a wide range of tempera-
tures. The material is capable of close
dimensional control and it is practical to

American Lava Corporation

PHONE 615/265-3411, CHATTANOOGA, TENN. 37405

For service, contact American Lava representatives in Offices of Minnesota Mining and Manufacturing Co. in these cities (see
Michigan ® Boston: Needham Heights, Mass. ® Chicago: Bedfard Park, lllinois
® Metropolitan New York: Ridgefield, N. J.

your local telephone directory): Birmingham,

Cleveland, Ohio ® Laurens, S. C. ® Los Angeles, Calif. ® Minneapolis, Minn.
Up-State New York: Phelps, N. Y. @ Philadelphia, Penn. ® Richardson, Texas ® Roanoke, Va. ® South San Franciwco, Calif.

All export except Canada: Minnesata Mining and Manufacturing Co.,

include a plurality of accurately located
holes, notches and slots of precise size.

The majority of substrate requirements
can be met by the ‘‘as fired”’ finish of
AlSiBase. This material is economical,
strong, withstands rough handling, has
high thermal conductivity and a hard
surface unaffected by abrasion or chem-
icals which would damage glass er
glazed surfaces.

Glazed AlSiBase, with some compromise
of thermal conductivity, was developed
to meet the need for a super smooth sur-
face on parts for thin film work.

AlSiBase substrates now are produced
in volume at two American Lava plants.
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They are findiny ever widening applica-
tions. Qur first technical bulletin on this
subject is now available. If you'd like a
copy, please r2quest Bulletin No. 652.

G4th
YEAR
oF [ ;
CERAMIC |
LEADERSHIP

COMPANY



ELECTRONIC

RADARSCOPE

Developments and trends affecting the State-of-the-Art
of technologies throughout the electronic industries

TALKING COMPUTER

J. R. Ball of Westinghouse checks out one of the elements of a
computerized teaching system developed by the company for Stan-
ford University. Six of 12 audio units which will enable the com-
puter to talk to students are shown. A Prodac 50 computer system
is used to control the battery of random-access audio units.

SOLAR ENERGY COLLECTOR that will be 52
feet in diameter, and petal-shaped for space applica-
tions, is to be designed by Goodyear Aerospace Corp.
In operation, the collector would be placed in orbit
and then unfold like an umbrella. Its surface will re-
flect and concentrate energy from the sun. The re-
sulting energy then would be converted to electrical
power. The contract was awarded by Sundstrand Avia-
tion-Denver.

NEW HIGH-SPEED MEMORY unit recently
made available by RCA has a full-cycle time as low as
200 nsec. The monolithic ferrite device is now in pilot
production for tests and evaluation. Production econo-
mies are realized in this unit as “batch processing”
eliminates the tedious task of core-stringing and hand-
wiring. The production process uses thin layers of
normal ferrite material fired into a solid monolithic
ferrite wafer one-inch square and five one-thousandths
of an inch thick. Each wafer contains 4,096 theoretical
cores, with each core having an effective diameter of
5 mils.

8

LASER NAVIGATION SYSTEM that could be
used on vehicles in exploring and mapping the moon’s
surface has been successfully tested. The test was de-
scribed by R. A. Flower, Program Manager at GPL
Div., General Precision, Inc., at recent National Aero-
space Electronics Conference. The laser is an integral
part of a velocity sensor that has been incorporated
into an experimental navigation system along with a
computer, a map plotter and other electronic equipment.

COMMUNICATION EQUIPMENT that can
handle messages at the rate of 2500 words/min. will
be used by Standard Oil Co. (N. J.) for company mes-
sages between New York and London. The equipment,
which can send and receive printed messages over 30
times faster than normal teletype was conceived by Jersey
Standard Engineers and designed and developed by
Data Comimunications, Inc. It can also sort, according
to destination by actual office, messages fed into it at
random.

PROTECTING GERMANIUM from environ-
mental conditions is in the early stages of development
by scientists at General Motors Research Labs. A new
method converts the common oxide film of germanium
to a rare, extremely stable tetragonal form of germanium
dioxide. This hard film is about 50 pin. thick. It will
protect devices from environmental conditions such as
water vapor. The film also improves the semiconduc-
tor’s electrical properties.

PORTABLE COLOR TV RECEIVER has been
introduced by General Electric Co. The 24 pound set
will be available late this fall. The new portable—
called “Porta-Color” by GE—will use an 11-in. rec-
tangular tube made by the company. The receiver
measures 1614 in. deep full front to back, 1134 in. high,
and 17 in. wide.

SUPERCONDUCTIVITY has been established at
5°K in lead telluride, normally a semiconductor, in a
research program of the Iranklin Institute Research
Laboratories. Previously, superconductivity in semicon-
ductors had been achieved only at temperatures around
0.3°K. And, the methods involved were much more
difficult and costly than those used at 5°K.

NEW X-RAY SENSITIVE TV tube has the
ability to “build up” the contrast and detail of the image
during exposure according to Picker X-ray Corp. The
tube resembles conventional x-ray sensitive TV units
in that it converts the rays directly into shadow images
for TV viewing, but with the build up. The new tube
is ideal for inspecting microcircuits and other tiny elec-
tronic components.
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(2]



A MALFUNCTION DETECTION SYSTEM de-
veloped by the Lockheed-Georgia Co. will constantly
check the condition of an aircraft in flight. Readings
from over 1,000 test points throughout the aircraft can
be relayed to the flight engineer’s station through an
automatic printer and oscilloscope to provide an im-
mediate “physical examination.” These readings pin-
point, and in some cases anticipate, malfunctions.

SPECTROSCOPY'’S findings about radiation gave
birth to the quantum theory in the 1920s. This theory
led physicists to a deeper understanding of the natural
universe. However, the theory has been inadequate to
explain all of the recent findings of spectroscopy. Ob-
servations made by Purdue University scientists indi-
cate possible errors in the theory’s interpretation.

LATEST WELDING PROCESSES such as elec-
tron-beam, laser, plasma-arc, friction and electroslag
are covered in the new “Welding Handbook” from the
American Welding Society. The new handhook re-
flects the latest information in the processes of metalliz-
ing, brazing, soldering, adhesive bonding of metals,
ultrasonics and several other methods.

ELECTRONIC MEASURING SYSTEMS that
can detect, automatically and continuously, a number of
pollutants and indicate the degree of water pollution
has been developed by Honeywell. Measurable data on
the constituents that define the quality of the water can
aid in minimizing pollution.

LASER PHOTOGRAPHY SYSTEM

Optics technician adjusts ruby laser which provides a light
source for a hypersonic wind tunnel Schlieren photography system.
The 500-kw burst of light, which lasts for 40 nsecs, is used to cap-
ture the effect of small, rapid air turbulence on film. The system
was developed by Aircraft Armaments, Inc.. for the Air Force.

ELECTRONIC INDUSTRIES =« July 1965
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AUTOMATIC DRAWINGS

Structural design and detail drawings are automatically produced
by this computer-directed system. Called CONSTRUCTS, the sys-
tem, recently announced by Meiscon Corp., uses computers in
Chicago and Minneapolis communicating via telephone lines. The
system (a computer and plotter) allews human intervention.

A SOLID-STATE IMAGING device is used in
place of an electronic tube for light sensing and con-
version in a camera system developed by the Aerospace
Division of Westinghouse for NASA. The imaging
device is a mosaic made up of 2500 phototransistors.
The mosaic is square with 50 light sensitive elements
on a side. It produces an image that has a resolution
of 100 lines/in. Associated circuitry is all molecular
electronic.

AIRBORNE ELECTRONIC PHOTOGRAPHY
system that integrates aerial surveying and photomap-
ing techniques with computer confrol has been developed
by Kollsman Instrument Corp. for the Air Force. The
system can map up to 30 to 40 thousand square miles
per day. It collects data about where photos were taken,
and from what altitude and angle.

CATHODE EMISSION DENSITY of power
tubes has been increased by an order of magnitude by
the General Electric Co. Readily available cathodes
with an emission density of 10 a/cm? at 1000°C have
been produced. And, emission densities exceeding 10
a/cm? at 1000°C have been achieved under laboratory
conditions.

FIRE-RETARDANT POLYPROPYLENE which
is non-burning, non-dripping and which retains its non-
burning classification for 5000 hrs. at 130°C in an air
circulating oven, has been anncunced by Avisun Corp.
The new material (Avisun’s Grade 2356A) has re-
ceived a “yellow card” rating from Underwriters’ Lab-
oratories. This rating signifies recognition of the ma-
terial for continuous use in electrical equipment up to
85°C. The thermoplastic material can be used in radio
and TV components, communications equipment, elec-
trical parts such as terminal blocks, wiring devices, tube
sockets and other applications needing fire-retardant
properties.




...making motors and transformers
in Pakistan, in the modern factory

® shown below. We also make
cables in India, generators in ‘
I | l Spain, telephones in Argentina. v
IS We manufacture in 28 countries

and erect, service and repair
our installations in almost

o
every country in the world.
Of the 240,000 in the Siemens
family, 40,000 are employed abroad.

Everywhere, they provide

®
m n imaginative planning, high-quality
Ie e S equipment, skilled and rapid
construction and reliable service.
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SIEMENS

Siemens MKH

metallized film capacitors

Small size and high reliability are new standards set by Siemens capacitors. Twenty
years' experience in making metallized capacitors has resulted in advanced pre-
cision technigues which closely control every capacitor property, making them
100% “foolproof” in service. “Self-healing” is an automatic reaction, eliminating
the possibility of any voltage breakdown.

PHOTO: ACTUAL SIZE

Two-way self-healing gives double protection. Internal voltage breakdown very rarely
occurs. If it does, the thin metal coatings at the breakthrough point, act as a fuse
and immediately vaporize, eliminating the breakthrough point within microseconds.

Electrochemical self-healing is the second protective process. It starts whenever and
wherever insulation resistance decreases in the dielectric material. This process
operates at any voltage, even as low as 10 mV, changing the metal coating at the
point of lowest insulation resistance to a non-conductive oxide—thus eliminating
the point electrically.

Less than one breakdown (self-healing) per year and per mF—that is the consistentaver-
age shown by tests at nominal voltage. This value, which is for the first year, is
even less for succeeding years.

Highly stable capacitance. Overload tests (at 2.2 nominal voltage and at 85°C) show
that decrease in capacitance as a result of self-healing is negligible, even after
several years.

Small size—low cost. Intricate manufacturing techniques enable MKH (metallized poly-
ester) capacitors to be produced to unvarying standards. They are available with
axial or radial leads, in flat compact form. Leads soldered to metallized ends
ensure reliable contact. The dielectric is polyester film, widely used for capacitors.

MKH properties. Operating temperatures: —40° to +125°C. Insulation resistance:
minimum 20,000 megohms for normal capacitance up to .022mF at +20°C. For
higher capacitance values: 10,000 megohms X mF (typical values). Temperature
coefficient: approx. .04%/C° between 0° and 70°C. Dissipation factors: 0.5% at

“ 1 ke; 1.5% at 10 ke (typical values).

Immediate shipment. Substantial stocks are held in White Plains, N. Y.

Write now for full information on Metallized Film Capacitors.

SIEMENS AMERICA INCORPORATED
Components Division
230 Ferris Avenue, White Plains, N. Y.

In Canada:

SIEMENS HALSKE SIEMENS SCHUCKERT (CANADA) LTD.

407 McGill Street, Montreal 1, P.Q.
ELECTRONIC INDUSTRIES + July 1965 Circle 5 on Inquiry Card 11



Here are just 36
of the 36,000

Amphenol connectors
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Why so many? Because interconnec-
tion jobs have become so diverse and
complex. On a Polaris, you may need
a big aft umbilical connector that
withstands 5000°F for 2'/2 minutes.
But if you're miniaturizing a strip
chart recorder, you can pack 50 con-
tacts into a 1” connector. What else?
MILITARY CONNECTORS. (Far left)
We make all the standard AN/MS
and other Mil-spec types, including
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MIL-C-26500 and MIL-C-38300 circu-
lar environmental connectors. (Inci-
dentally, we have a Space and Mis-
sile Systems facility just for specials.)
PRINTED CIRCUIT CONNECTORS.
(Middle left) There are actually thou-
sands. Everything from the mi-
crominiature 64 Series to the bellows-
contact type 225 Series to the new
Amphenol Flex-1 connector that
welds directly to unstripped flat cable.

RACK AND PANEL CONNECTORS.
(Middle right) There’s the Min-Rac 17,
with its extremely uniform body con-
tacts. For the ultimate in mating
reliability, consider our new Series
217, It is 99.99% reliable with three
positive seals: around the contacts, at
the rim, and at the lip. Or for easy
blind mating, choose the Amphenol
Blue Ribbon connector with sturdy,
wedgelike contacts,

COMMERCIAL PLUGS AND SOCK-
ETS. (Far right) Pick from a long list
of tube sockets, microphone plugs,
cable jacks, tip jacks, heavy duty in-
dustrial sockets—all you’ll ever need.

Delivery? The fastest in the busi-
ness. Ask your nearest distributor or
Ampheno] Sales Engineer. (Or write
to us.) Amphenol Connector Division;
1830 South 54th Avenue, Chicago 50,
Ilinois.

CONNECTOR DIVISION
®

amphenol corporation

Specify Amphenol . . . the leading name in cable, connectors, assemblies, R switches, potentiometers, microelectronics

Circle. .6 _on_Inquiry Card



Is random vibration testing

necessary for

half-size crystal case relays?

V;brations of a missile upon
launch are far from being a
simple sinusoidal affair.
They are, indeed,
quite random both
in amplitude and
frequency. It
makes only good
sense, then, to
test our aero-
space/military
relays for their
ability to with-

stand random
vibrations.
This we do.

Few if any other
relay manufac-
turers test in this
fashion. All high re-
liability P&B relays
are constructed to tol-
erate random vibration.
A typical oscilloscope
trace is shown below.

v Ll

Shock testing is important, too.
That’s why we use a pneumatic shock
tester in contormance with MIL-STD
202B. Incidentally, our HC relay is

GENERAL: Non-polarized half crystal case size.

Shock: 1505 for 11 ms. No contact opening

Vibration: 205 to 3000 cps. sin either armature
position,

Random vibration testing to customer
specifications is available,

Operate Time: 3 milliseconds max. at nominal
voltage @ +25°C coil temperature.

HC ENGINEERING DATA

B

conservatively rated to withstand 150g
shock for 11 milliseconds with no con-
tact opening.

HC Series half-size crystal case relays
are built with loving care and precisely
controlled processes. Assembly is done
at Whitfield-type laminar flow work-
benches. They employ absolute filters
which are capable of stopping cigarette
smoke (or particles as small as .0000118")
and provide what many experts con-
sider to be the cleanest environment
available.

Over and above all this, our HC re-
lays are designed to be reliable. They
have bifurcated contacts, and make use
of some superior materials not found in
similar relays. All-welded enclosures are
available. Our Quality Assurance pro-
gram keeps production within the scope
of MIL-Q-9858A.

'

Remember . . . you can buy cheaper
relays but you cannot buy P&B quality
for less. For more information, call your
P&B representative or write us direct.

Life: 100,000 operations at maximum rated load.

Temperature Range: —65°C to +125°C.

Size: .810” long, .410” wide, .410” high {max.}.

Weight: Approx. % oz.

CONTACTS

Arrangement: DPDT (bifurcated, gold-plated
silver-alioy}.

Rated: Dry circuit to 2 amps at 28.0 VDC res.

HC RELAYS ARE AVAILABLE FROM LEADING ELECTRONIC PARTS DISTRIBUTORS

RIDE THE AMF MONORAIL
AT THE NEW YORK WORLD'S FAIR

POTTER = BRUMFIELD

Division of American Machine & Foundry Company, Princeton, Indiana
In Canada: Potter & Brumfield, Division of AMF Canada Ltd., Guelph, Ont.

Export: AMF International, 261 Madison Avenue, New York, N. Y.

14 Circle 18 on Inquiry Card
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Report from

BELL

LABORATORIES

Strip of postformable aluminum-
polyethylene laminate developed
by Bell Laboratories (left) shows
best stiffness-to-weight ratio com-
pared with equal-weight, -length
and -width strips of glass-mat-re-
inforced polyester (center) and
cold-rolled steel. Samples of the
laminate after deep-drawing are
also shown. Note the uniform thick-
ness possible with this process.

Aluminum-polyethylene structural laminates formed without adhesive

A laminate of polyethylene sand-
wiched between lightweight metals
such as aluminum would have highly
desirable strength-to-weight properties.
But conventional methods of making

A. T. Spencer (left) and K. H. Pohl, originators
of the structural laminate, demonstrate the
results of postforming it with a heated die,

ELECTRONIC INDUSTRIES « July 1965

such a laminate by using intermediate
adhesive agents are incapable of pro-
ducing a structural bond.

Recently, however, K. H. Pohl and
A. T. Spencer of Bell Laboratories de-
veloped a structural-quality aluminum-
polyethylene laminate without using
adhesives. Such a laminate was con-
currently predicted by Bell Labora-
tories’ work on adhesion, which indi-
cated that thermoplastics generally
considered “unbondable” without sur-
face modification can form strong
joints with materials on which they
spread spontaneously,

To produce the aluminum-polyeth-
ylene laminate, sheet polyethylene is
molded between properly prepared
sheets of aluminum. No preparation of
the polyethylene is required, other than
cleaning. The aluminum, however, is
roughened, degreased and etched to
produce a suitable surface. In a heated
press the polyethylene melts, spreads

spontaneously on the aluminum and,
on cooling, produces a strong, durable

bond.

In addition to its high flexural
strength, the laminate has other char-
acteristics which make it desirable for
use in electronic equipment and else-
where. It can be bonded, riveted,
bolted, punched and sheared, and un-
like reinforced plastics, it can be
welded. It can also be hent readily or
otherwise postformed at temperatures
which soften the polyethylene core and
thus allow independent motion of the
aluminum skins, A Bell Laboratories-
developed process for deep-drawing the
laminate, in which the edges remain
cool and only the portion to be de-
formed is heated, produced the samples
seen in the illustrations.

Bell Telephone Laboratories
Research and Development Unit of the Bell System
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TYPICAL CHARACTERISTICS

Parameter Basic Gate Flip-flop
Propagation delay 15 nsec 40 nsec
Power dissipation 10 mw/gate 60 mw
Fan-out 10 10
D-c noise margin lv lv
Supply voltage 45t0 55v 45t 55v
Temperature range -55 to 4+125°C ~55 to 4-125°C

Figure 1. Typical characteristics of Series 54 TTL integrated circuits
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Figure 3. This complete synchronous binary decade counter uses only four SN5470 flip-flops

*Patented by TI

11 Series 54 TTL Sets
in Saturated Digital

Industry’s major source
for integrated circuits—
97 catalog circuits in ten
families — offers you high
speed with low power dis-
sipation, high noise marg?n
with high fan-out

Series 54 optimized circuit design gives
you an ideal trade-off between speed
(15 nsec)and power dissipation(10mw).
High noise margin (typically 1 v) is
maintained with full fan-out of 10 for
each gate. Fan-out of 30 is available
from the power gate.

This unique combination of para-
meters promises to standardize integrat-
ed-circuit usage in applications calling
for high-performance saturated logic.

Multi-function circuits for low system
cost and improved reliability

In the eight Series 54 networks shown
in Fig. 2, TI’s multi-function approach
to semiconductor-network design and
fabrication is used extensively. Up to
four circuit functions are built in a
single bar of silicon, making possible
savings in system cost, weight, and size,
while increasing system reliability.

The SN5400, for example, incorpo-
rates four 2-input NAND gates in a
single package. The SN5450 includes
two EXCLUSIVE-OR gates, the equiv-
alent in complexity of six NAND gates.
The SN5470 is a clocked J-K flip-flop
with two additional inverters in the same
structure available for input gating. The
synchronous binary decade counter
shown in Fig. 3 requires only four
SN5470 flip-flops; no auxiliary gates are
required.

TTL at its best

Transistor-Transistor Logic (TTL) ful-
ly exploits the inherent capabilities of
integrated semiconductor structures, and
the TI NAND gate circuit shown in
Fig. 4is TTL at its best.

16 ELECTRONIC INDUSTRIES -« July 1965
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a New Industry Standard
Integrated Gircuits

The multiple-emitter transistor input
provides a faster turn-off time than
other logic forms, thereby minimizing
propagation delay. Because of unique
circuit characteristics and exacting pro-
cess control, propagation delays are
almost independent of temperature and
loading (see Fig. 5).

The output stage of the circuit pro-
vides low line-termination impedance
in both logical “0” (12 ohms) and logi-
cal “1” (100 ohms) states. This con-
tributes to low propagation delays and
preserves undistorted waveforms even
when driving large-capacitance loads.
The low line-termination impedance
also accounts for low susceptibility to
capacitively coupled noise.

Typical noise margin for Series 54
integrated circuits is one volt. Guaran-
teed worst-case noise margin is 400
millivolts for both logical “1” and logi-
cal “0” conditions, as shown in Fig. 6.
This wide margin for ground- and sig-
nal-line noise is made possible by the
strong overdrive to the output tran-
sistor and by the large Vge drops in-
herent in the small transistor geometry.

Series 54 uses reliable “‘flat-packs"’

TI’s standard %4 by 8% flat package
is used for all Series 54 networks.
This package — proved by more than
35,000,000 hours of controlled tests
and four years of field use — features
all-welded construction with hermetic
glass-to-metal seals. The thin, rectangu-
lar configuration and 14 lateral leads
make this package suitable either for
high-density equipment or for mounted
circuit-card assemblies.

For your added convenience, all TI
integrated circuits — including Series
54—are now shipped at no extra charge
in TI’s exclusive Mech-Pak carrier.
This plastic carrier simplifies handling,
and reduces your costs of incoming in-
spection, testing, breadboarding, stor-
age, and assembly.

Circle 149 on the Reader Service Card
for data sheets on Series 54 integrated
circuits, or contact your local TI Sales
Engineer.

ELECTRONIC INDUSTRIES -
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Figure 5. Typical propagation delay
vs temperature

LOGICAL 0" NOISE MARGIN

Figure 4. Circuit diagram for basic Series 54
NAND gate

LOGICAL “I" NOISE MARGIN

2.4v min output (worst case)
2.0v input test
0.4v worst case noise margin

0.8v input test
0.4v max output (worst case)
0.4v worst case noise margin

OUTPU]_ o _IN_PyT_
t
0.4v max
(worst case) 0.8v
i

OUTPUT INPUT
[

2.8y min

(worst case) 2.0v

test c;mdition test céndition
L}

Figure 6. Noise immunity is guaranteed at 400 mv, worst-case, in both logical states

” TEXAS INSTRUMENTS

INCORPORATED
13500 N CENTRAL EXPRESSWAY
P O BOX 5012 + DALLAS 22. TEXAS

SEMICONDUCTOR PLANTS IN BEDFORD, ENGLAND ¢ NICE, FRANCE * DALLAS, TEXAS 20958
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CHANGE IN ‘CONFLICT’ LAW — FCC wants
Congress to change its “conflict of interest” law so it
will conform with those governing other agencies. (The
FCC law is separate because it is an “independent”
agency of Congress, rather than part of the Executive
branch.) The proposed change, pushed by Sen. War-
ren Magnuson (D.-Wash.), Senate Commerce Com-
mittee leader, controls stock purchases, gifts from ap-
plicants, former employees pleading before the agency,
etc. The measure would exempt part-time consultants
from law sections that prohibit employees from having
financial interests in licenses.

NAB URGES CATV CONTROL-The National
Association of Broadcasters feels that “urgent action”
is needed to regulate community antenna television sys-
tems to “prevent them from disrupting free television
service and stifling future local growth.” NAB presi-
dent Vincent T. Wasilewski, told the House Commerce
Subcommittee on Communications and Power that the
“unrestrained expansion of CATV systems, with their
ability to bring in distant broadcast signals, could de-
stroy the locally-oriented system of free television.”

FEDERAL EDP PROBED — Buying and using
data processing equipment is among federal cost and
supply programs being probed by Congress. The EDP
probe is a new area for the five-year-old program of
the Senate Subcommittee on Federal Procurement and
Regulation, headed by Sen. Paul H. Douglas (D.-111).
New hearings on the “‘economic impact of federal pro-
curement” also are checking, among other things: DOD
cost reduction program; progress in finding a system
to avoid duplication between military and civilian
agencies; and disposal of billions of dollars in surplus
property.

SMALL BUSINESS AWARD

Vice President Hubert H. Humphrey presents Small Business Admin-
istration’s public service award to William L. Hoffman (right), vice
president of Hughes Aircraft Co. for “outstanding leadership in de-
veloping programs to increase small business participation in govern-
ment subcontracting work,” as part of recent Small Business Week.

WASHINGTON TRENDS
R e ey

CATV GRAB RAPPED—FCC has been rebuked
sharply by congressmen for its attempt to regulate the
CATV (community antenna television) industry with-
out specific authority. Oren Harris (D.-Ark.) House
Commerce Committee chairman, accuses the agency of
failure to forward its recommendations on the CATV
issue. Harris does not disagree with FCC on the need
for such regulation. He says simply that FCC must not
“power grab” and he reminds commissioners that their
regulatory powers must be defined by Congress.

NASA BUDGET CUT SLIGHTLY—Congress is
handling the Administration’s space spending package
very gingerly. President Johnson’s $3.5 billion space re-
quest for next year is expected to be almost untouched
by usually zealous budget cutters. House Space Com-
mittee approved a cut of only $42 million—less than
2%—in NASA budget. Only $30 million was trimmed
from the nearly $3 billion earmarked for the Apollo
project, the overall moon shot.

NUMBERS CHECK A SUCCESS—Defense Sup-
ply Agency (DSA) reports success in its program
to review manufacturers’ part numbers that are cross-
referenced with federal stock numbers. DSA reports
that industry response has been excellent even though
the program is strictly voluntary and non-reimbursible.
As Project MAVERIC, the program is designed to
validate, correct, add or withdraw obsolete manufac-
turers’ numbers from federal catalog records.

AUTOMATION CHILLS STRIKES — It seems
the more industry automates, the less likely it is to be
struck. Fact is, the U.S. Mediation & Conciliation
Service (chief labor mediation agency) says that as
a weapon the strike has heen made almost useless in
certain heavily-automated industries. The government
does not identify industries where automation is well
advanced. Union leaders do admit, however, that the
telephone and oil-refining industries have in effect be-
come virtually strike-immune because of advanced auto-
mation.

BAN ON CONTRACTOR HELP-Defense and
civilian agencies, plus a congressional committee, are
seeking orderly ways to soften a recent ruling by
government lawyers banning use of contractor person-
nel. The ruling, from the U. S. Civil Service Commis-
sion and General Accounting Office, could have sweep-
ing effect on government contractors and defense
programs. The ruling disclosed that use of contractor-
supplied personnel working side-by-side with govern-
ment employees can violate as many as a dozen federal
laws, and substantially raise costs.



Astrodata’s New Astrolock-loop
FM Subcarrier Discriminator

Within +0.01% of center frequency for
24-hours after a 5-minute warm-up.

The Astrodata Model 402-201, all
solid-state FM subcarrier discrimi-
nator utilizes the new Astrolock
phase-frequency detector, crystal-
referenced, FET chopper-stabilized
VCO, and current mode loop filter,
which are proprietary developments
of Astrodata, Inc.

This completely new and different
type of locked-loop discriminator
gives performance exceeding that of
both conventional phase-locked-loop
and pulse-averaging types of discrim-
inators.

The new crystal-referenced, FET
chopper-stabilized VCO provides
state-of-the-art performance in sta-
bility and linearity, without a tem-
perature controlled oven.

The Astrolock detector, with its com-
posite phase-frequency characteristic,
assures positive lock-in at any signal

*Trademark
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Better than £ 0.02% of full
bandwith, best straight line.

level within the 66 db dynamic range.
True locked-loop performance is pro-
vided for deviations up to +40%,
with specified linearity. A quadrature
detector mode of operation, selected
by a switch on the front panel, pro-
vides correlation detection for ex-
tremely low S/N signals.

The Model 402-201 introduces a new
method of tape-speed compensation in
which the reference frequency is
processed in the frequency domain.
As a result, tape speed compensation
is perfect at any fixed frequency from
lower bandedge to upper bandedge,
and is better than 30 db for intelli-
gence frequencies up to a modulation
index of 4, Deviations of more than
+89 anywhere in the band can be
accommodated. No adjustments are
necessary.

With this new Astrodata Tape Speed
Compensation system, the over-all

stability for a given data channel is
that of the data discriminator alone,
whereas in a conventional system the
over-all stability is the sum of the sta-
bilities of both the data discriminator
and the reference discriminator.

A complete line of accessories is avail-
able for use with the Model 402-201.
Channel Selectors and Low Pass Fil-
ters are provided for all standard
IRIG and Constant Bandwidth center
frequencies up to 300 ke. Six diserim-
inators and one common power sup-
ply mount in a rack adapter which
occupies a panel space of 7-in. x 19-in.

For complete technical information
on Astrodata’s unique Astrolock -
loop FM Subcarrier discriminator
and full line of telemetry components,
call your local Astrodata engineering
sales representative or write to us
directly.

ASTTIROIDA'T A XNOCO.
P. 0. Box 3003 » 240 E. Palais Road » Anaheim, California 92803

TEL. (714) 772-1000 ¢« TWX 714-776-376C ¢« FAX ¢« TELEX 06-78828 + CABLE ADDRESS + ASTRODATA, Anaheim
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5 SIMULTANEOUS DISPLAYS

1 db INSERTION LOSS

CALIBRATION LINE 1.5 VSWR CALIBRATION LINE

1.0 VSWR PERFECT MATCH

FILTER OUTPUT
VS. FREQUENCY

YSWR VS. FREQUENCY

SKAN-A-SKOPE

FREQUENCY MARKER ZERO REFERENCE

3 TRACES plus 2 REFERENCE LINES
LINE 2 TRACES plus 3 REFERENCE LINES

1 TRACE plus 4 REFERENCE LINES

SKAN-A-SKOPE

Telonic has advanced the state of the art through the introduction of
a versatile new display unit. SKAN-A.-SKOPE is capable of showing
five displays on a single-gun 17 inch CRT in a unit containing its own
power supply. Traces may be shown in separate positions along the
Y axis or may be superimposed. Birdy or pulse-type markers, which
appear as vertical lines (electronic graticules), may also be displayed.

SKAN-A.-SKOPE flexibility permits almost unlimited applications. Two
standard wave forms can be displayed to provide upper and lower

SPECIFICATIONS
Number of Vertical (Y) inputs
Deflection Factor (Y1 & Y2) Inputs
Bandwidth T
Deflection Factor Y3.
Bandwidth
Reference Line Y4 & Ys
X Input
Deflection factor
Marker input
Input Signal
Display

CRT

Screen Material .

Usable Screen Area
Price. ...

i R Ay o
AL eV
duBedundEERRas

1

1111

44

limits for a wave form generated by the test unit. This unique display
unit may be used to monitor three inputs simultaneously from remote
locations. The SKAN-A-SKOPE unit can check gain in an amplifier at
three placesin the circuit,and can show bandpass, VSWR, and insertion
loss wave forms of filters at the same time. This amazing new display
unit also has many applications in VHF/UHF tuner testing procedures.

SKAN-A-SKOPE accepts three Y inputs, one X input and one marker
input.

3

1 mv/cm, 10 mv/cm, 100 v/cm, 1 v/cm Switch selected 10:1 cont. adj.
DC to 10 ke (3 db point)

25 mv/ecm

DC to 10 ke

May be positioned at any vertical position to identify signal levels.
Medium gain DC coupled

100 mv peak-to-peak/cm

Used with pulse or birdy type markers

50 mv@ 10 kQ

17" Rect.

P-7 Double Layer
8,64"x 12.58"
$1495.00

60 North First Avenue, BEECH GROVE, INDIANA
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