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EDITORIAL:

ELECTRONIC

INDUSIRIES

The STATE-OF-THE-ART Magazine
for Electronic Engineers

LET'S SELL OUR CAPABILITIES TO OTHER INDUSTRIES

SPENDING FOR MILITARY HARDWARE has leveled off
and will decline in the years ahead. Many electronic
manufacturers, dependent on defense production,
must find new markets if they are to survive.

Last October, in our lead editorial, we wrote
“American Industries Are Our Greatest Challenge.”
We believe it vital that the industry develop a bold
new approach to meet this problem.

We suggest that what is urgently needed now is a
marketplace to bring the vast array of electronic
capabilities to the attention of other industries. Spe-
cifically, there i¢ a need for a permanent “Electronic
Capabilities Center.” Tt should be a place where
manufacturers in other fields could come to find out
how we can do it better for less. It should be stra-
tegically located — include systems, equipment and
component exhibits. A competent consulting staff
would be available to discuss each manufacturer’s
problems on a confidential basis. It would become the
liaison center between ourselves and other industries!

Electronic manufacturers who have tried to explore
new commercial and industrial markets discover
quickly that selling to industry is entirely different
from selling to the government. Design concepts are
not the same. New marketing and distribution prob-
lems must be solved. As a result, many companies
have found it difficult to convert their skills and their
thinking to industrial markets.

When we try to consider the requirements of other
manufacturing industries it becomes apparent quickly
that we really don’t know what specific electronic
products or systems they need. We have few directly
adaptable products available now. The development
of acceptable and needed devices is going to take some
time and effort.

The establishment of an industrial Electronic

ELECTRONIC INDUSTRIES -+ May 1964

Capabilities Center immediately raises questions of
financial and administrative support. It is obviously
not possible to provide a detailed operational blue-
print at this writing.

Responsible organizations serving the electronic
industries should join together now, pool resources,
and establish an investigative committee. ELECTRONIC
InpusTrIES would be happy to cooperate and lend its
support to such a program.

Some suggested participants : the Electronic Indus-
tries Association, the National Electrical Manufac-
turers Association, the American Standards Associa-
tion, the Aerospace Industries Association and the
Institute of Electrical and Electronic Engineers. Fur-
ther support or assistance might also come through
the National Association of Manufacturers as well as
the Department of Defense and the Department of
Commerce.

There are similar type establishments already in
existence. In New York City, for example, the Archi-
tects Building Housing Center devotes several floors
of show rooms and exhibits to be studied by visiting
builders. In Washington, D. C., the National Hous-
ing Center occupies an entire building. The Defense
Department, when it needed to develop new sources,
sponsored material exhibits in various cities.

As publishers, we have studied other industries
and reported in depth on their needs, and the oppor-
tunities to sell electronic equipment. But there is no
substitute for the face-to-face exchange of ideas, espe-
cially when the specific equipment and components
can be seen and demonstrated. An “Electronic Capa-
bilities Center” is the ideal place for this exchange.

We believe one or more “Electronic Capabilities
Centers” are needed urgently by our industry now.

We shall welcome your suggestions and comments.

L tecacck ;éﬂc .




All from Sprague!

Make the right move... specify Sprague
SOLID TANTALUM CAPACITORS!

N
o

> \ TYLE CS13
Metal-Encased Metal-Encased
Hermetically-Sealed TANTALEX®
TANTALEX? CAPACITORS
CAPACITORS to MIL-C-26655A
(non-polarized) (insulated case)

TYPE 172D Y 5 TYPE 350D 7 STYLE CSR12
Metal-Encased Metal-Encased A Metal-Encased
Hermetically-Sealed Hermetically-Sealed TANTALEX®
TANTALEX? HYREL® ST CAPACITORS
CAPACITORS CAPACITORS to MIL-C-39003
(for ‘cordwood’ modules) (polarized) (uninsulated case)

TYPE 180D /'TYPE 166D

Metal-Encased AAde.foll-:'ub:
Hermetically-Sealed xial-Lead
TANTALEX® RED-TOP
TANTALEX®

Feed-Thru '
CAPACITORS
CAPACITORS (non-polarized)

i TYPE 168D 2
Aeful-‘l’ube TYPE 154D TYPE 160D

Single-ended Molded-Case Fil'\m:J?chefjd
RED-TOP* Bullet-nose® T:l:l("l’;\:E‘;(@
TANTALEX® TANTALEX®

CAPACITORS
((:nAO:I:S::gSS s EaRs {Hearing Aid Type)

Number 1 in Solid Tantalum Capacitors Across the Board!

Pioneer in the development of tan- your dependable source of supply!

*Trademark

talum capacitors, Sprague has the
largest and most complete research
and production facilities in the cap-
acitor industry. That’s why Sprague,
with its unmatched experience, is

For additional information, write
Technical Literature Service, Sprague
Electric Company, 233 Marshall St.,
North Adams, Mass., indicating the
types in which you are interested.

SPRAGUE COMPONENTS

®
CAPACITORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS
TRANSISTORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
L Ity
MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILIT

INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS
45 10560 *Sprague’ and ‘@)’ are registered trademarks of the Sprague Electric Co,
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FOR MAXIMUM GAIN AT MINIMUM COST...

You can’t beat

MADT

Communications Transistors

Max AG{ 55 db
2N1726 =
USEFUL
2N1865
PG 2128 d
2N1745 AL 7
NF 3 db typ. @
10 db min.
2N502A Sl B
NF | 8db max.
2N1742 PG 14-19 db
2N2360 NF 5.5 db max,
IN2398 PG 1622 db
| l l NF 45 db max, l
f
10K 100 KC 1MC 10 MC 100 MC 1KMC

MADT Communications Transistors are proven,in production, and
in field service!

For complete information on these and other MADT High-
Performance Amplifier Transistors, write to Technical Literature
Service, Sprague Electric Co., 233 Marshall St., North Adams, Mass.

*TRADEMARK OF PHILCO GORP.

SPRAGUE COMPONENTS

®
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS pn n E
CAPACITORS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES

RESISTORS PULSE-FORMING NETWORKS BOBBIN and TAPE WOUND MAGNETIC CORES
MICROCIRCUITS TOROIDAL INDUCTORS SILICON RECTIFIER GATE CONTROLS THE MARK OF RELIABILITY
INTERFERENCE FILTERS ELECTRIC WAVE FILTERS FUNCTIONAL DIGITAL CIRCUITS

*Sprague’ and ‘(" are registered trademarks of the Sprague Electric Co.
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FACSIMILE IS COMING OF AGE 38

This communications medium, from a seed sown more
than a century ago, has been a ‘‘sleeping giant.” No
longer the grand wonder, it is still more than a lab
toy. Recently becoming electronic, facsimile may
have the greatest potential in business and high-
speed data reduction, and using telephone lines.

GUIDE TO TODAY'S CIRCUIT
INTERCONNECTIONS 48

The major types of interconnections are crimping,
solderless wrap, soldering, and welding. Each has
certain advantages, as well as problems. This
article describes both, and includes information
on where to purchase the devices and machines.

HERMETICALLY SEALED CONNECTOR 72

What will hermetically sealed connectors do or not do?
What can be expected of them as opposed to other con-
nectors? How are they affected by temperature, humid-
ity, pressures, thermal and physical shock, etc. These
and other pertinent questions are answered here.

DESIGN FOR A DATA EXCHANGE SYSTEM 86

The automatic exchange system described here is
a broadly applicable real-time message switching
and information processing system. It can oper-
ate in the store and forward mode and/or it may
be integrated with circuit switching equipment.
The system represents a step forward in the appli-
cation of computer methods to communications.

TRAINING ENGINEERS
IN COST-CUTTING TECHNIQUES 156

incentive contracts are here—and so is the manda-
tory and growing need for engineering economics,
once a wistful experiment. A contractor must keep
down engineering design costs or he may be an “also
ran’’ in contract negotiations. GE suggests training
engineers in engineering economics as a likely answer.

ELECTRONIC INDUSTRIES - May 1964




ELECTRONIC

NEED A

3000 VOLT ; INDUSTRIES

SHELBY A. McMILLION,

ZENER DIODE?  gqe

BERNARD F. OSBAHR,
Editor

CREIGHTON M. MARCOTT
Executive Editor

JOHN E, HICKEY, Jr.
Managing Editor

SMEDLEY B. RUTH
SIDNEY FELDMAN
Associate Editors

JOHN ). HUNTER
ROBERT ). BRAMLETT
Assistant Editors

DR. ALBERYT F. MURRAY
Consulting Editor

PHOTO- MULTIPLIER POWER SUPPLY | ELMER KETTERER, Art Director
Cann o "o T oe SOL MEDNICK, Cover Design
SLGNIIC BESTALEH 18 ANNE AXE, Editorial Assistant
VS b ANN LAVENDER, Resesarch Assistant
MAE MOYER, Reader Service
| IDA GOOD, Editorial Secy.

|  EDITORS-AT-LARGE

Eastern Region

ELMER T. EBERSOL,

100 East 42nd St.,

New York 17, N. V.

(Area Code 212) OXford 7-3400

Western Region
J. PHILIP GEDDES,

NN N L N

\R\\\\\\\\\\

Coratron actual size; Astronetics | TS e
power supply, showing Corotron (Area Code 213) DUnkirk 7-1271
location, % size. Courtesy Astro- Defense/Space
netic Research, Inc., Nashua, CHARLES R. WILHIDE,
N. H. ]lf;nupzor;‘ News Room
0
w:shi::torf, nD. C.
You could string together several hundred zeners. Or you WASHINGTON NEWS BUREAU
could specify one Victoreen Corotron. it is the gaseous eq uiv- (‘332 ':::22"555"3’33?3': A
alent of the zener with all the advantages of an ideal HV zener TWX—202 965-0675
. GEORGE BAKER, Mgr.
diode. NEIL R. REGEIMBAL
For space research and other rugged applications requiring BUSINESS DEPARTMENT
absolute power supply stability, GV3S Series, shown, provide Rivarising -Promotion
the ideal reference voltage anywhere in the range of 400 to 3000 :Df,';;':,"'é"’"s::ag"jh
volts. They enable circuitry to maintain constant high voltage Marketing Manager
s 4. GORDON HERNDON
regardless of battery source voltage or load current variations. Production Manager
Cubage and weight (GV3S Corotron weighs only 4 gm.) are Rvst. Produrtion Managor
important considerations. So is temperature variation (Coro- See Advertisers Index on page 173 for
trons operate from 200°C down to -65°C). Ruggedized versions gional Sales Manag
withstand shock to 2000 G, vibration 10 to 2000 cps. Erecutire Viee Frosideniss ACF epdant.
If you're trying to simplify circuits . . . to cut cost, size and Gt LV Ronirenidents: P. M. Fabren-
weight . . . to upgrade performance—you need Corotron high | Treusurer: Stariey Rupeaby."Sotrersimncyron:
voltage regulators. Models are available now from 400 to 30,000 B g e olrectors: G
volts. A consultation with our Applications Engineering Dept. Tronsurers 1 Wiiades; ‘Ksshty sasmistant
will speed up the countdown. 9.4 I. C. Holloway.
L FRON
é?arl:‘onu Rrglnh Director
ELECTRONIC INDUSTRIES, May, 1964,
‘- of Chilten Company, Executis. Edtonal &
VICTOREEN Advertising offices af Chestaut & 56th Sts

Phila., Pa. 19139. (Area Cods 215) SHer:

VICTOREEN | Sl e

ence Issue (June), $5.00 a copy. Sub-

THE VICTOREEN INSTRUMENT COMPANY scription gzt;sm%o;si ana U. S, Possas

5806 Hough Avenue * Cleveland 3, Ohio, U.S.A. 1 year, $12.00; 2 yrs. $20.00. All other
countries 1 Xr., 18; 2 yrs. $30.00.
Victoreen European Office: P.0. Box 654, The Hague Copyright 1964 by Chilton Company. Title

Reg. U. S. Pat. Off. Reproduction or re-
. n printing prohibited except by written au-
Circle 2 on Inquiry Card thorization.

6 ELECTRONIC INDUSTRIES - May 1964




Two reliable techniques
for finding faults on cables

TRADITIONAL

@

Step 1. Dispatch a field engineer to closest cable
termination beyond the fault site.

Step 2. Field engineer attaches a pair of test leads
to the tie point, completing a Wheatstone bridge
circuit to the central station.

St6p 3. Fault on cable changes resistance on one
side of the bridge; an operator at the central station
adjusts resistance on opposite side of circuit to bal-
ance the bridge.

Step 4. When the galvanometer reaches the zero
point, the operator reads amount of resistance in
ohms required to balance the bridge.

Step 5. Turning from meter to map file, he con-
sults a table to find the gauge of cable section under
test.

Step 6. Operator calculates resistance of that
gauge cable in ohms-per-feet.

Step 7. Resistivity of cable in ohms-per-feet is
divided into ohms resistance required to balance
bridge circuit.

Step 8. Dividend equals distance in feet from tie
point back to cable fault (without compensating for
changes in ambient temperature and humidity
which can affect performance of the bridge circuit).

For further information on this widely used technique of
f(_zult-ﬁndmg, collar any power engineer who has had exten-
sive experience on a test board.

Step 1.Assign an operator to scan up to 30 miles
of cable through a Sierra 370A Cable Fault Locator.

Step 2. See opens, shorts, or impedance variations
the instant they occur; read distance to fault di-
rectly in feet from the pip on the scope.

For further information on this time and labor-saving lech-
nique of pinpointing cable faults, get in touch with Sierra
Electronic Division of Philco. Ask for data on the Model
370A Cable Fault Locator. While you're at_it, you might
call in your nearest Sierra sales representative for a fault-
finding demonstration.

SIERRA ELECTRONIC DIV.

PHILCO

A SUBSIDIARY OF S'z‘-;_a//j@a»r%’mymn%

Sierra Electronic Division/3879 Bohannon Drive/Menlo Park 2, California
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The ESI Calibration Consote illustrated above is
more than a collection of excellent measuring
instruments. It is a complete, self-sufficient labo-
ratory for dc and audio frequency measurements.

This is the metrology package which wes re-
cently purcnased by the United States Air Force
to improve the capability and efficiency of its

TRACEABILITY

world-wide network of Precision Measurement
Equipment Laboratories. Traceability for the
entire network is directly insured by the Heath
Inertial Guidance and Calibration Group, New-
ark, Ohio.

This integrated instrumentaticn, adopted by
the Air Force after a careful review of competi-
tive proposals, typifies ESl's ‘‘Systemetrics” ap-
proach to the precision measurement needs of
modern science and technology. It is available
to you as the ES| Model 51 Calibration Console.




Furdamental to the ‘‘Systemetrics’’ conceptis
the selection and application of the most precise
measurement techniques and the implementa-
tion of these techniques by stable reference and
transfer standards to provide direct traceability
to the National Bureau of Standards. These
standards permit the accurate calibration of the
console in your own laboratory or on the produc-
tion line witn simplicity, efficiency and economy.
ES! automatic data logging can be added to
speed measurements in high reliability test pro-
grams.

The ES! *‘Systemetrics’’ concept, also includes
instruction material, technical reports, engineer-
ing bulletins and applicaticn data correlated to
insure optimum results.

The same capabilities which enabled ES! to
develop the Air Force Calibration Console are ap-
plied in a complete line of advanced instrumen-
tatior ranging from individual standard resistors
to complete measurement systems.

£S| MODEL 51 CALIBRATION CONSOLE
(1) Model 701 Capacitance Measuring System
(2) Model 791 Ratio Measuring System

(3) Model 731 DC Ratio and Voltage
(4) Model 242 Resistance Measuring System

(5) Model SR 1010 Resistance Transfer
Standards and Accessories

(6) Precision Reference Resistors
(7) Model SC 1000 Capacitance Standard
(8) Standard Voltage Reference

For additional information, request ES! ‘‘Sys-
temetrics'’ data and bibliography of current tech-
nical literature. For immediate service, our in-
strument engineer, John Healey, is as near to
you as your telephone. Just check your local di-
rectory and call him.

®

Electro Scientific Industries. Inc.
13900 N.W. SCIENCE PARK DRIVE » PORTLAND, OREGON 97229 » AREA CODE 503, 646-4141

Circle 3 on Inquiry Card




ELECTRONIC
INDUSTRIES

RADARSCOPE

Analyzing current developments and trends
affecting the State-of-the-Art of technol-
ogies throughout the electronic industries

OVER THE ROOFTOPS ON A LASER BEAM

Voice via 10-kc channel over helium-neon laser beam. The 3.3-mile
path is between ITT Industrial Laboratories plant and a Ft. Wayne,
Ind., building. Transmitter uses Brewster windows and confocal op-
tics coupled with a collimator and 2-inch aperture lens. Receiver
is an 8” cassegrainian telescope with an ITTIL multiplier phototube.

SUPERCONDUCTING GENERATORS at
Westinghouse Research Laboratories are only four
inches in diameter but turn out more than 800 amperes.
The generators energize large superconducting magnets.
Westinghouse engineers report that the generators pro-
duce high current with nearly 100% efficiency. The tiny
generators are immersed in liquid helium along with the
magnet. This eliminates the need for large exterior
generators and fat non-superconducting cables. In one
generator, the plates, usually lead or niobium, are ar-
ranged in a circle, connected by superconducting wire.
Small “exciting” superconducting magnets rotate close
to and parallel to the plates at about 100 rpm within a
4-in. circle. The magnets create magnetic field and also
make “holes” of normal-behaving metal through the
plates. Magnetic lines of force pass through “holes.”
Lines sweep past superconducting wire, creating cur-
rent. Another version of the generator has three fixed
magnets fed by ac, which creates a rotating magnetic
field through the “holes.”” This makes it a supercon-
ducting dc generator with no moving parts.

10

MULTIPLATE RADAR ANTENNA, designed by
the Air Force Office of Aerospace Research, will be
10,000 times more sensitive than the 84 ft. radio/radar
units now widely used. The flat multiplate antenna will
discern details on the moon with angle resolution of one
minute of arc. The antenna will consist of 500 flat
plates, 20 ft. square, in four elliptical areas around a
1,000-ft. tower. Each plate will be adjustable. A com-
puter will determine proper tilt and center height of
each plate. Antenna can be any arbitrary size.

AUTOMATED INFORMATION SYSTEM, de-
veloped by Astronautics Division of General Dynamics
Corp., is now being used by engineers to improve re-
liability in Centaur space craft. The new system em-
ploys a computer to search volumes of technical data
and to provide answers in minutes that once required
weeks to locate. The GD automated fact-finding method
is now being expanded for use on the Atlas launch ve-
hicle. With access to some 835,000 items of technical
data on Centaur, engineers can trace history of any
failure category, determine whether current part failure
is isolated or part of a pattern carried on since Centaur
began three years ago. Key feature is not hardware but
method used to store and retrieve data.

SUN-PUMPED LASER OSCILLATION using
neodymium-doped glass has been continuous at 30°C,
according to American Optical Co. The system con-
sists of a two-foot parabolic mirror used with lenses of
special design that concentrate the Sun’s energy col-
lected on a spot 2.8 mm in diameter. A reflecting cylin-
drical cavity containing a 30 mm long laser rod is placed
at the focus. The rod is silvered at both ends, and con-
sists of a 0.1 mm diameter neodymium-doped glass core.
The core is covered with clear glass to 1 mm over-all
dianieter. Power output is about 10 pw.

MULTIPLIER-AMPLIFIER FUNCTIONS have
been combined in one transistor at Thompson Ramo
Wooldridge. Three new VHF and UHF all-transistor
power amplifier-multipliers with power ranging from
4 to 10 watts and frequencies as high as 580 mc use
special circuits that employ transistors in the final
amplifier stage. One unit is a power source that con-
verts 400 mw at 210-290 mc to a minimum of 4 w
output at 420 to 580 mc. Output is across any 20 mc
portion of the 210-290 mc band. A second unit is a
VHF power amplifier operating over any 10 mc por-
tion of the band. Output is 5 w, with 11 db power
gain. The third unit is a 10 w power amplifier with 14
db power gain, and 25% efficiency at 10 mc portion of
the 210-290 mc band. All units use 28 to 40 volts dc.

ELECTRONIC INDUSTRIES « May 1964




NEAR PERFECT CRYSTALS have been produced
by a new fundamental crystal growth, discovered by
metallurgists at Bell Telephone Laboratories. The tech-
nique is called vapor-liquid-solid (VLS) mechanism.
Bell scientists R. S. Wagner and W. C. Ellis report
that the technique has great promise for semiconductor,
laser, piezoelectric, and magnetic devices; all need pre-
cisely grown crystals. VLS growth occurs when a
droplet of a saturated solution of a crystalline material
and an impurity receives atoms irom a vapor.

OPTICAL HETERODYNE RADAR being de-
veloped by Sperry Rand Electro-Optics Group to ex-
ploit the full potential of the laser. Power, narrow band
width, phase stability and narrow beam angle are being
combined in a three-laser, optical heterodyne system
operating at 1.06 . Sperry engineers say this combina-
tion will enable laser radars to reach sensitivities and
ranges beyond existing systems. Key to the Sperry
development is the mating of power and coherence n
the transmitter and ultra-sensitive, low noise detection
in the receiver. A prototype transmitter is being built
around tandem operation of a highly coherent gas laser
local oscillator and a pair of solid state laser amplifiers.
Heart of the receiver is a tiny Sperry-developed diode
detector ; the device functions both as an optical hetero-
dyne signal mixer and as a low noise, nondegenerate
parantetric amplifier. Materials being studied include
neodymium-doped calcium and strontium  tungstate.

NEW SUBROC CONTROL SYSTEM

US. Navy fire control technicians operate new Underwater F.irc
Control System Mk 113, produced by General Precision Inforrpahon
Systems Group. The Mk 113 is a principal part of revolutlon.ary
new missile for SUBROC antisubmarine weapon system. Technicians
operate attack-control console and check target data analyzer.

LONG-DISTANCE ‘BLACKBOARD’

A device to transmit handwriting on telephone voice circuits has
been developed by General Telephone & Electronic Corp. Object is
long-distance telephone lectures to students. Transmitted hand-
written ‘blackboard’ notes are reproduced on a closed-ciwcuit TV
system. The device, Electrowriter, both transmits and receives.

HIGH-SPEED TRANSMISSION of black and
white facsimile over a 240 ke channel is now possible,
according to Bell Telephone Laboratories. A new sys-
tent sends up to 16 tvpewriter-size pages per minute.
Definition is 100 lines per inch. System uses a com-
numications channel equal in handwidth to 60 voice
circuits. System is potentially able to send digital data
at 200,000 bits per second. Current facsimile sending
rate is one-sixth of page per minute at 100-line/inch
definition. Changes in black and white are somewhat
infrequent in most copy. This allows the system to use
strong 3.92 usecc. pulses while keeping average trans-
mitting power to a tolerable level.

ELECTROCHEMICAL NEURONS may be the
basis of a new logic computer capahle of fuactioning
“like a human brain” according to Space-General Corp.
engineers. Robert M. Stewart, director of S-G Applied
Resecarch Laboratory, said that the neuron is based on
the immersion of steel in nitric acid which puts out
electric characteristics similar to animal nerve impulses.
When a steel ball network is put in acid, electrochemical
reaction forms a semi-stable, inert membrane. If the
membrane is disturbed, surface waves are produced

similar to those in human nervous system. S-G psysi-

cists used iron and silver wires to make an artificial
nerve cell with “inhibition,” believed to be the key to a
logic computer. In its ultimate form. the computer might
contain 10 billion or more parts per cubic foot, said Mr.
Stewart. Tt would be as small as a human brain, start
as a “baby” and mature with external stimuli.

(More RADARSCOPE on Page 12)
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3-D OCEAN FLOOR SONAR SCANNER is being
tested by Westinghouse. Towed under water, tran-
sistorized sonar scans ocean floor with hf sound waves.
Reflected beam appears as sharp, clear image on surface
TV. Pictures are recorded on sensitive paper. Devel-
oped for Office of Naval Research, the system views
bottom at right angles to tow direction at up to four
knots. The system is towed from 200 to 400 feet above
floor at depths down to 20,000 feet. Two sets of sonar
transducers scan the floor out to 1200 feet on hoth sides.

LASER BEAM DEFLECTOR has heen developed
by IBM. “High-speed directional control of a laser
beam is now possible” with an experimental device for
deflecting light to precise locations on any surface.
Called a digital light deflector, the device uses laser
light to project letters, numbers or other images at high
speed to exact positions. In operation, laser light is
passed through pairs of crystals which deflect the beam.
Each added pair of crystals doubles possible directions.

EXPANSION OF R-F SPACE for communications
can be gained through little-used millimeter-wave re-
gions, reports a General Telephone & Electronics sci-
entist. Dr. Gerhard Weibel, of GT&E, reports that a
single millimeter wave channel has much greater capac-
ity than a microwave channel ; also, it is not affected hy
weather as are laser beams. Millimeter waves lie in the
spectrum just above microwaves and somewhat helow
lasers—between 30 gc. and 300 gc. Theoretically, Dr.
Weibel said, a millimeter wave can carry 10,000 or
more voice channels. This is about 10 times the operat-
ing capacity of a microwave system.

STATIC FREQUENCY INVERTER

Built by Allis-Chalmers for use in setting up a national nuclear
attack warning system using standard power lines, this 200-kva
static frequency inverter converts 60 cycle ac to 210 cycle ac.
Made for the Office of Civil Defense of the Department of De-
fense, it will be part of NEAR (National Emergency Alarm Repeater).

HEAT-RESISTANT COMPONENTS are being
developed by NASA, reports Homer E. Newell, as-
sociate administrator for NASA’s Space Science and
Applications. Mr. Newell says that such components
will be directly applicable to radios and TV receivers.
Their longevity has heen seriously reduced by their
own generated heat. This new approach, said Mr.
Newell, is heing taken since certain reliability needs can-
not be met by present state-of-the-art devices.

PHOTOELECTRIC METHOD for measuring
absolute intensities of visible and near-visible light
sources has been developed by University of California
Electronic Rescarch Laboratory for the Army. The
method is said to be reasonably accurate in measuring
relative intensities of spectral lines. To establish meas-
urement standards, researchers used a tungstenstrip
lamp as a source of known brightness. Response of a
Jarrell-Ash spectrograph used with a photomultiplier
was measured over the range of 3500 & to 11,000 &. No
measurements were made down to 2000 & hecause a
tungsten lamp with a quartz window was not available.

COHERENT GREEN LIGHT SOURCE has been
produced by Laser Systems Center of Lear Siegler,
Inc. The unit was built for the Naval Ordnance Lab-
oratory to be used for underwater and photochemical
research. According to Lloyd Cross, Director of the
Laser Systems Center, researchers now have the laser
beam they need for underwater experiment. Red light
lasers are not as useful underwater. Lloyd reports that
the green light is produced by projecting a beam from
a neodymium-doped glass laser into a non-linear
crystalline material. Beam width is about one milli-
radian. Pulses are less than 0.1 psec.

PARAMETRIC AMPLIFICATION at 33 e with
a 29-cc pump has heen achieved by LFE Electronics,
division of Laboratory For Electronics, Inc. LFE’s
microwave laboratory had huilt a two-idler breadboard
parametric amplifier which had a power gain at 13.9 cc
using a 9.3-c pump. The underlying theory is that
additional idlers can reduce the noise figure as well
as the pump frequency. Otis C. Ferrell, general man-
ager of LFE, foresees new parametric techniques ex-
tending soon into the 100-Gc range and development
of all solid state microwave receivers. Another use
might be in low-noise microwave-to-IF down-conver-
sion providing stable power gain.
(More RADARSCOPE on Page 14)




UNCOMMONLY i
CLEVER
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NEW CONNECTOR FAMILY WITH EXTENDED,
INTEGRALLY-MOLDED PRINTED CIRCUIT CARD GUIDES!

Printed circuit cards often appear to have a cunning all their own. They wiggle,
waggle and wobble when everything else stays put; and sneakingly, silently
disconnect themselves . . . and boinggg . . . there goes your entire system!
What'’s to do about it? Specify the new ELCO VARICON * Connectors, with their
uncommonly clever, integrally molded, extended guides which hold %1s" module
cards rigidly in position against thumps, bumps and vibrations. Five models
are available for countless application variations: with one-piece polycarbonate
insulators, and mounting holes to add to the rigidity and to simplify the
mating. Depending on the model, you may specify miniature or subminiature
contacts, in 14, 17, 33, 36 and 51 contact sizes, with tail-end terminations
for virtually every wiring technique. And all—mind you—with the added opera-
tional assurance of the world’'s most reliability-proven contact—the ELCO
VARICON* Contact! For further information—or design-engineering and pro-
duction assistance, simply call, write, wire or TWX us.

if it's new . ..if it's news...it's from
/ — —T M
/ A SS——— ’
i ./
ELLO CORPORATION

MAIN PLANT AND OFFICES: Willow Grove, Pz., 19090, 215-659-7000, TWX 510-665-5573 ¢ ELCO e S ———— /
PACIFIC, W. Los Angeles, Cal,, 90064 ¢ ELCO MIDWEST, Chicago, Ill., 60645 +  Also Repre- / /
sentatives, Subsidiaries, Licensees Throughout the World. 4 e e d * TRADE-MARK
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| International Rectifier

SEMICONDUCTOR DESIGN DATA I S3R

How to Build Better Circuits without Really Straining -
Using International Rectifier Controlled Rectifiers and
Miniaturized High Voltage Silicon Rectifiers

Who's afraid of ambient heat and cold?
Not the user of IR’s always-dependable
off-the-shelf switching devices! For in-
stance, you can eliminate forced air cool-
ing with a new series of 70 ampere, 25
to 400 volt PRYV silicon controlled recti-
fiers. They operate reliably in ambient
temperatures from —65° C to +150° C.
That’s an increase of 25° C in each di-
rection!

Troubled with voltage spikes in your
ac or dc circuits? Install IR’s 35 ampere
(55 ampere RMS) epitaxial SCR’s.
They’re designed to handle non-repeti-
tive surges up to 700 amperes and have
built-in protection against high trans-
ient voltages. This new series is rated
for 600 to 1300 volts PRV. Write for
Bulletin SR-361.

You'll be glad to learn we've got a
variety of special parameter 16 ampere
SCR devices for those problem-child cir-
cuits...200 and 250 PRV units featur-
ing maximum turn-off time of 12 micro-
seconds, reverse recovery not exceeding
3 microseconds and gate recovery under
11.8 microseconds. 600, 700 and 800 volt
PRV (2N690, 691, 692) SCR’s have
been added to that popular 2N681-689
series. Write for Bulletins SR-351 and
SR-366.

. FE E 9
Pack ‘em in Like Sardines!
These 70 ampere SCR’s feature flag
terminals for closely packed circuitry.
Although they measure less than 13/
above the seating plane, they span a
wide, wide voltage range. Diffused alloy
SCR’s range from 25 to 800 volts, epitax-
ial types from 600 to 1300. One epitaxial
series provides specified maximum re-
verse avalanche voltage. We'll be glad to
help you decide where they’ll fit com-
fortably in your circuitry. Just ask!

e

To “Cram a Barrel of Power into a
Thimble,” Rely on
IR High Voltage Technology

Each miniaturized device shown above
replaces several rectifier devices in ap-
plications calling for positive or nega-
tive output, full wave center taps and
OR gates. PRV ranges from 200 to 2000
volts, 350 to 2600 transient. Current rat-
ings, at 50° C ambient, reach 1.8 ampere.
They combine nicely in single-phase
bridge or polyphase rectifier circuits.

Where space is critical and voltage
high, IR helps you trim the fat with 0.9
ampere miniaturized silicon rectifiers
with PRV ratings from 400 to 2000 volts
(600 to 2600 transient). In many appli-
cations, you'll find they handily elimi-
nate bulkier circuits and mercury vapor
tubes. A wide range of characteristics
provides true modular flexibility of de-
sign.

Our extremely compact, large output
single-phase, full wave bridge rectifiers
each perform functions that once re-
quired four individual diodes. Rated
from 200 to 1000 volts PRV (350 to 1250
transient), they put out as much as 1.8
ampere average dc. Write for Bulletins
SR-232-235.

Want 8000 volts per inch? IR’s com:
pact encapsulated sticks offer a PRV
range from 2 kv to 75 kv, with 0.2 to 1
ampere output. They measure only 0.5”
to 1.0” square by 1” to 15” long! You’ll
find them mighty useful in radar pulse
modulators, electrostatic precipitators
and radio power supply units.

"What's Your SCR 1Q?2?"

To find the answers to this and many
other pertinent questions on controlled
rectifiers, write for your copy of our
SCR fact round-up, “What’s Your SCR
1Q?”

INTERNATIONAL RECTIFIER CORPORATION 233 Kansas St., El Segundo, California
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INTEGRATED CIRCUIT PA-
RAMETERS and thermal de-
sign are part of a two-phase study
by Motorola in behalf of the Navy.
Joint goals of the study are definition
of integrated circuit thermal param-
eters and establishment of thermal
techniques for both 1/C devices and
systems. One phase will consider
thermal aspects of semiconductor
and thin-film integrated circuits:
Cordwood modules will be studied.
Thermal design practices will be
surveyed, EDP analyses run, and in-
struments devised. The other phase
will deal with multi-circuit networks.

BIGGER COLOR TV TUBES
are apparently on the way. RCA is
working on a new 25-inch 90-degree
rectangular color CRT.
pected to go into pilot production
hefore mid-year. The tube will have
a new type of envelope especially de-
signed for color. Limited quantities
of the new tube may be available to
TV set makers later in the year.
The company is expected to pro-
duce some 1.3 million color tubes in
1964. Nearly all will be standard 21-
inch round type.

It is ex-

HIGH-POWER LIGHT
SOURCE, using solid state di-
odes of both coherent and incoherent
light output is being developed for
the Air Force by Sperry Rand Corp.
The source will be continuous wave,
with electroluminescent radiation for
avionic system application. Sperry
scientists are studying properties of
indium arsenide and mixed crystals
of indium gallium arsenide. The
crystals emit infrared light. A key
area of study, according to Dr. Roger
Newman, head of Sperry’s solid
state research, is high-power, c.w.
output from reliable, long-life de-
vices that can operate at tempera-
tures much higher than the 77°K
needed for existing diodes.

May 1964
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RAULAND FLYING SPOT SCANNER

APPLICATIONS UNLIMITED
e RADAR ¢ COMPUTERS

e PHOTOGRAPHIC TECHNIQUES

e FILM TRANSMISSION

Rauland’s 5 High Resolution CRT features one mil spot
size (measured by the Shrinking Raster Method), extremely
fine grain screen with low phosphor noise and flat non-brown-
ing face plate, ground and optically polished. Applications
are limited only by the imagination; write for complete tech-
nical specifications.

ULTRAFAST SCAN CONVERTER STORAGE TUBE

Rauland’s ultrafast Scan Converter Storage Tube re-
cords and stores transient phenomenon with pulse rise
times of less than a nanosecond. The R6253 tube per-
mits slow scanning techniques to be used for the relay
of transient pulse data over narrow band systems. The
pulse may also be recorded by conventional means —
on magnetic tape, transmitted over inexpensive tele-
metry links, over communication cables, displayed on
an ordinary television monitor and photographed using
“box camera’” exposure time. Relay or recording of
pulses can be simultaneous with visual observation. It
utilizes a distributed deflection system for the writing
Photograph of a 24 nanosecond transient pulse as side and either magnetic or electrostatic deflection for
displayed on an ordinary television monitor. readout of high speed phenomenon.

FLAT FACE
OISPLAY TUBES

—— Rauland’s flat face tubes

- p (167, 22, 247) minimize
parallax error. Resolution
capability of 1000 TV
lines at a brightness of
100 foot-lamberts. We
will suit your specific re-

SCAN CONVERTER
STORAGE TUBES

The RAULAND | A subsidiary of

Resolution Capability of 1000 TV lines. quirements with any type Corporation 777

Erase Capahilit_y of 2 seconds or_less. of radar display tube in 5600 JARVIS AVENUE ®

A e = L oy CHICAGD 48, ILL. | Radio Corporation
hd phosphor of gun. MULberry 5-5000 Chicaga, |Hlinois
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SAVE $200%
PER RELAY

AND GET
EXTRA

CONVENIENCE

(A

4

This precision-built socket starts you
off to a savings of nearly $2.00* per
installed LS telephone-type relay
when you specify our relay-socket-
cover combination instead of a simi-
lar relay with factory-wired, octal-type
plug. Also (1) you have the conveni-
ence of a plug-in component, and
(2) you can use a relay having more
contacts than octal-type plugs will
accommodate.

Two sizes of sockets are available.
The 16-pin smaller one (1.39” x 1.71")
accepts relays with contact arrange-
ments from 1 Form C to 4 Form C.
The larger 28-pin one (1.39” x 2.11)
will take relays with contact arrange-
ments up to 8 Form C. Each size
socket has four coil terminals for
singie or dual coil relays.

*Approximate. Based on single lot price.
Savings depend on conlact arrangements.

100!

PLUG
RELAY N

Plug the LS into the socket . . . just
as you would a vacuum tube. The
relay’s tab terminals mate snuggly with
the socket, will hold the relay in place
under normal conditions. When the
relay is mounted horizontally, or when
vibration is a problem, two banana plugs
or two machine screws may be used.

A choice of cadmium or gold plated
socket terminals is available .. . and
the pierced solder terminals are
designed also for AMP-78 taper tab
connectors,

SLIP ON
DUST COVER

The transparent, high impact, high
temperature resistan: dust cover fits
over the socket nearly flush with the
chassis. Covers as well as sockets
of either size may be purchased sepa-
rately. With socket ard cover, the LS
relay is designated the LSP . . , a
sparkling addition to this series of
reliable telephone type relays.

Here is a neat, modern, cost-reducing
approach to using the reliable, versa-
tile LS relay. Better send for complete
information today.

GENERAL

Description: Medium coil telephone
type relay with bifurcated contacts.

Time Values:
AC: Operate: 3 to 15 milliseconds.
Release: 3 to 15 milliseconds.

DC: Operate: 5 to 50 milliseconds.

Release: 5 to 140 milliseconds.
Precise time values depend upon
coil power and contact arrangement.

Operate and release time delay slugs
and fixed or adjustable residuals are
available for DC relays.

LS SERIES ENGINEERING DATA

Expected Life: 100,006,000 mechani-
cal operations minimum,

Contacts: 100,000 operations minimum
at rated load.

Temperature Range: —35°C to +85°C
standard (+105°C available on spe-
cial order).

Weight: Approximately 3! ozs.(open).

CONTACTS:

Arrangements: AC: Up to 12 springs
(6 per stack-4 movables). DC: Up to
24 springs (12 per stack).

Material: A" dia. twin palladium is
standard for bifurcated contact arms.

Gold-alioy, other tontact materials,
and single contacts are available for
specific applications.

Rating: AC: 4 amps @ 115 volts AC,
60 cycle resistive(open relay @+25°C).
DC: 4 amps 28 volts DC resistive.

COILS:

Voltage: AC: To 230 volts 60 cps.
DC: To 220 volts.

Resistance: DC: 55,000 ohms maxi-

mum.
Power: AC: 4.37 voltamps.
DC: 65 milliwatts per movable arm
minimum, 5 watts maximum @+25°C.
Duty: Continuous.

RIDE THE AMF MONORAIL AT THE NEW YORK WORLD'S FAIR
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STANDARD P&B RELAYS ARE AVAILABLE AT LEADING ELECTRONIC PARTS DISTRIBUTORS

POTTERs BRUMFIELD

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

MAY

May 11-13: NAECON (Nat’l Aerospace
Electronics Conf.), PTG-ANE, Dayton
Sec., AlAA; Biltmore Hotel, Dayton
Ohio.

May 11-14: Design Eng. Show & Conf.,
ASME; McCormick Place, Chicago, Il

May 18-20: 7th Nat’l Power Instrumen-
tation Symp., ISA; Denver Hilton Ho-
tel, Denver, Colo.

May 18-20: Electronic Parts Distribu-
tors Show; Conrad Hilton Hotel, Chi-
cago, .

May 19-20: Nat'l Appliance Technical
Conf., |EEE; Ben Franklin Hotel,
Phila., Pa.

May 19-21: Int’l Symp. on Microwave
Theory and Techniques, PTG-MTT;
Int’l Inn, Int'l Airport, Idlewild, N.Y.

May 20-22: Pulp & Paper Industry
Conf., IEEE; Netherland Hotel, Cin-
cinnati, Ohio.

JUNE

June 1-5: Nat’l Plastic Conf., SPI; Com-
modore Hotel, New York, N.Y.

'64-'65 Highlights

WESCON, Western Electronic Show and
Conv., Aug. 25-28, |EEE, WEMA;
Sports Arena, Los Angeles, Calif.

Nat’l Electronics Conf., Oct. 19-21,
IEEE, et al; McCormick Place, Chi-
cago, Il

NEREM, Northeast Research & Eng.
Mtg., Nov. 4-6, IEEE; Boston, Mass.

IEEE Int’l Conv., Mar. 22-25; Coliseum
& New York Hilton, New York, N.Y.

June 8-10: Symp. on Quasi - Optics,
PIB-IEEE; Statler-Hilton, New York,
N. Y.

June 8-11: Systems Engineering Exh.;
New York Coliseum, New York, N.Y.

June 9-11: Applied Mechanics Conf.,
ASME; Univ, of Colorado, Boulder,
Colo.

June 11-12: 8th Nat'l Product Eng. &
Production Conf., PTG-PEP; Pratt In-
stitute, Brooklyn, N. Y.

June 14-18: Mtg., American Nuclear
Soc.; Sheraton Hotel, Philadelphia,
Pa.

June 16-18: Int’l Conf. on Precision
Electromag. Measurements, |EEE,
NBS Boulder Labs.; Boulder, Colo.

June 21-26: 67th Annual Mtg. & 16th
Material Testing Exh., ASTM; Con-
rad Hiiton Hotel, Chicago, Iil.

June 23-25: 8th Nat’l Symp. on Elec-
tromagnetic Compatibility, PTGEC/
IEEE; Los Angeles, Calif.

1 KRS DATRSTACT DRZ=
136 MILES OF
CONTINUOU.S LOOP TAPE

A good fact te remember! One 60-pcund KRS DATA-STACT™ DR-2 is equal
to almost any instrumentation record/reproduce function you could give
it between DC and 100 kc. And, it's the only Cartridge Instrumentation
Recorder able tc log 15 miles of two-channel data without reloading.

SIX RECORDERS IN ONE It's true! Each DATA-STACT DR-2 Recorder oper-
ates a stack o six KRS STACTape™ Cartridges. Each cartridge holds a twe-
channel, 1,200-foot continuous-loop roll of Y4-inch tape. Used sequential-
ly, they provide 7,20C feet of twe-channel data-logging capacity at any
one of six selectable tape speeds. Operated simultaneously, they can
record up to 1,200 feet of 12-channel data.

NO MECHANICAL ADJUSTMENTS Extreme simplicity of the DATA-STACT
DR-2 Recorger eliminates the critical parts that cause adjustment head-
aches. All-solid-state circuitry contributes to its exceptional reliability.

Complete system price range from $2,500 te $10,000.
For more facts on KRS DATA-STACT DR-2 Cartridge Instrumen- @
tation Recorders, write for Instrumentation Div. Bulletin DR-2, [etecrmonics

Dept. E.1., KRS Electronics, 4035 Transport Street, Palo Alto, California

K ™ Trademarks of KRS Efectronics
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Cut costs — save valuable
space with these

UB-MINIXTURE
[ (A, and (B
AR VARIABLE

2-Hole Mounting

y 2 et
“LocTab" -

Mounting

Printed Circuit
Mounting

Precision machined for high reliability—exceptional mechanical stability!

¢ HIGH “Q”"— GREATER THAN 1500 AT 1 MC! ¢ HIGH TORQUE-TO-MASS RATIO — 2% TO 10 INCH OUNCES!
® LOW TEMPERATURE COEFFICIENT — PLUS 26 =+ 20 PPM/° C!

Cut costs—improve performance —save valuable
space with these sub-miniature air variable capacitors!
Type “U” requires less than 0.2 square inch for chassis
or panel mounting — Types “UA” and “UB” require
less than 0.23! No special tools required for installation
— slotted rotor shaft accommodates large screwdriver.
Rotors and stators precision machined from one piece
of solid brass — provide outstanding mechanical sta-
bility. Units offer high “Q” (greater than 1500 at 1 mc.),
high torque-to-mass ratio, and low temperature coeffi-
cient — provide absolute freedom from moisture en-

trapment found in trimmer capacitors of the enclosed
or solid dielectric type.

All metal parts are silver-plated — ceramic is
steatite Grade L-4 or better. Exceptionally uniform
delta C and voltage characteristics . . . voltage break-
down ratings available to 1300 volts DC. Single Section
types available in three fast, easy mounting styles: “Loc-
Tab”, Printed Circuit and Two-Hole — Differential and
Butterfly types available only in Printed Circuit mount-
ing styles. Tuner (coil-capacitor) assemblies available
in production quantities to your specifications.

DETAILED COMPONENTS CATALOG AVAILABLE — Write for your free copy today on company letterhead.

18 Circle 9 on Inquiry Card

E.F. JOHNSON COMPANY

3003 TENTH AVENUE S. W, . WASECA, MINNESOTA

x

®
CAPACITORS o TUBE SOCKETS « CONNECTORS ¢ PILOT LIGHTS
INSULATORS ¢ KNOBS AND DIALS « INDUCTORS ¢ HARDWARE

TYPE ""M” AND “S” MINIATURE CAPACITORS - Slightly larger
than the “U" and “UA" Types, still excellent for use in compact
equipment. Soldered plate construction, heavily anchored statcr
supports. DC-200 treated steatite insulators. Plates are nickel-
plated brass. Available in Single Section, Butterfly, and Differen-
tial types with straight, locking and screwdriver shafts, ‘S also
available in Dual type.

ELECTRONIC INDUSTRIES + May 1964



TOTAL CAPABILITY IN
PRECISION RESISTANCE

« G Senes has
sitlicone coating
atfording excellent
environmental
protection

« HG Series has special
aluminum housing with
“flat top” design for quick,
easy identification of size,
value and tolerance

=it it "

Another Dale 'first"..G & HG Series set new
power-performance records with BeO cores

Core Conductivity at 275° C —%

“ALUMINUM-130

Dale’s pioneer use of beryllium oxide cores
gives G and HG resistors a big edge over
conventional precision power resistors. The
reason is beryllium oxide’s outstanding
thermal efficiency when compared with the
commonly used core materials, aluminum
oxide and steatite (see chart). This allows
G and HG resistors to meet all the require-
ments of applicable Mil. Specs. for conven-
tional wirewounds, but at wattage ratings
which are from 1.4 to 3 times higher. As a
result, you get:

« Better stability at conventional
ratings

] steEL-33
| ALUMINUM OXIDE-8
STEATITE- 16 o oo

A

TYPICAL SPECIFICATIONS

* More power in the same space—1.4 DALE | EQUIV. MIL. DALE MIL. B80DY RESISTANCE
times for the G series and 2-3 times TYPE TYPE RATING RATING DIMENSIONS RANGE
for the HG series G-1 - 1 watt - .250x.078 1 ohm 3K ohms
« The same power in less space G-6 — 6 watts - .625x.250 .1 ohm—35K ohms
1t all adds up to two lines of resistors which G-15 RW-68 15 watts 8 watts 1.781x.375 .1 ohm—240K ohms
give you unmatched ability to meet engi- L W M
neering requirements both from a packag. HG-5 - 15 watts - .60x.334x.32 .1 ohm—20K ohms
ing and a reliability standpoint. HG-10 RE-65 20 watts 10 watts .750x.425%.375 .1 ohm—35K ohms
SPECIALS -ASK US HG-25 RE-70 35 watts 15 watts 1.062x.550%.542 .1 ohm—75K ohms

G Resistor Specs. based on MIL-R-26
HG Resistor Specs based on MIL-R-18546

MAZOR ENVIRONMENTAL SPECIFICATIONS

LOAD LIFE: 1% Max. AR in 1000 hours at full power

We have produced more than 400 special

modifications from a single resistor. Special
configurations, networks—just name it and
we’ll go to work.

OVERLOAD: .5% Max. A R under 3, 5 or 10 times
momentary overload per applicable Mil. Spec.

Models shown are typical: 10 resistors
in full G tine, 4 in fuli HG line
Tolerances: 3%, 1%, .5%, .25%,

OPERATING TEMPERATURE: —55°C to +275°C .10%, .05%

Write for Catalog A

ELECTRONIC INDUSTRIES

DALE ELECTRONICS, INC.

1304 28th Avenue, Columbus, Nebraska
A subsidiary of THE LIONEL CORPORATION
Also Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada
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IF YOU DON'T LIKE TO COMPROMISE ON ELECTRONIC COMPONENTS

SELECT AN UNCOMPROMISING FILTER

It doesn’t take much to discombobulate the most carefully conceived and manufactured electronic
units. A couple of ten-micron dust particles floating around in a computer can butcher astrophysical
equations as surely as a monkey wrench. That's why it's a good idea to talk to an Air-Maze engineer about
the right kind of air filter. Round or rectangular, oil-wetted or dry, with or without RF shielding, he will
show you how to make the filter an integral part of the unit. He’s got the filter that allows proper cooling
without compromising the reliability of the system. For more detailed information, write or call
Rockwell-Standard Corporation, Air-Maze Division, Cleveland 28, Ohio.

ROCKWELL

AIR-MAZE FILTERS ARE PRODUCED BY ROCKWELL-STANDARD CORPORATION WILLEELIN e
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VALUE OF COMPONENT
SHIPMENTS DOWN

Shipments of electronic components
from U. S. firms in the third quarter of
1963 were up 1.8% in volume but
down 6% in value from the preceeding
quarter reports the Department of
Commerce, Business and Defense
Services Administration.

Value decline, reports BDSA re-
flected competitive price pressure. De-
fense shipments were off 8.9%:; non-
defense, 5.19%. Reduced value of sales
was characteristic of virtually all major
categories of electronic items surveyed
throughout the industry except for
compiex components.

AEROSPACE FIRMS URGED
TO CONVERT, ‘GO CONSUMER’

Stockholders and Congressmen are
urging electronic firms to transform
aerospace/defense technology into
commercial and industrial products.

So far, DOD and NASA report that
the so-called by-products (‘‘spin-off"”
or ‘“fall-out'’) from defense/aerospace
work largely has been technology rath-
er than products.

NASA's Office of Technology Utiliza-
tion is putting out a series of technical
bulletins to acquaint industry with in-
novations from aerospace. Western
Electronic Manufacturers Association
(WEMA) is supporting the proposed
Office of California Development. This
state agency will try to help California
firms to convert to civilian production.

CPFF DEALS AT 359 IN 1963,
INCENTIVE SALES STILL SMALL

The Renegotiation Board reports
that in Fiscal Year 1963 the cost-plus-
fixed-fee (CPFF) sales represented an
important part of negotiable defense
contracts. Incentive contract sales still
are relatively small.

CPFF contracts with DOD repre-
sented 35.49, of all renegotiable sales.
Other sales, representing 18.5%, of to-
tal renegotiated, included incentive,
price redetermination, and time and
material contracts.

LASERS TO REMAIN A ‘FIELD’
RATHER THAN ‘MARKET’

Marketing men observe that lasers
will continue to represent a field rath-
er than a market so long as they gen-
erate more publicity than profits.

Estimates are that the Federal gov-
ernment is pumping about $30 million
yearly into laser research. This figure
is possibly matched by another $30
million from industry.

ELECTRONIC INDUSTRIES -

ELECTRONIC
INDUSTRIES

WEMA SURVEY FORECASTS FACTORY SALES PLATEAU

Electronic industry growth along the
West Coast of the U. S. appears to have
stalled on a plateau that will carry
through 1964, according to the West-
ern Electronic Manufacturers Associa-
tion (WEMA).

In a survey, taken yearly by WEMA,
figures indicate that consolidated sales
of western companies this year will
show no significant gain over the 1963
record of $3.875 billion.

Burgess Dempster, WEMA president,
and president of Electronic Engineering
Co. of California, Santa Ana, pointed
out that despite the general levelling-
off, a majority of the companies are
forecasting increased sales for the
year.

“The aggregate growth in the West,
however, is offset by considerable
downturns foreseen by one out of four
companies,” he said.

Dempster attributed the slowdown
to lagging U. S. military expenditures
in the western states. ‘“The companies
experiencing the biggest sales dips
are those which are most dependent
on government contracts,” he de-
clared.

He explained there have been no
major projects awarded to the West by

WESTERN ELECTRONIC
INDUSTRY DATA

Comparison of Factory Sales and
Employment for 1962 and 1963

Employment Factory Sales
LOS ANGELES

1962 159,000  $2,120,000,000
1963 152,000 2,300,000,000
SAN FRANCISCO
BAY AREA
1962 49,000 760,000,000
1963 48,500 800,000,000
ARIZONA
1962 12,500 180,000,000
1963 15,100 220,000,000
SAN DIEGO
1962 11,800 185,000,000
1963 11,800 185,000,000
NORTHWEST
1962 11,200 165,000,000
1963 11,200 175,000,000
BALANCE
OF THE WEST
1962 11,500 165,000,000
1963 11,600 175,000,000
WESTERN
TOTALS
1962 255,000 3,585,000,000
1963 250,200 3,875,000,000
U. S. TOTALS
1962 1,010,000  13,600,000,000
1963 1,040,000  15,200,000,000

Source: Western Electronic Manufacturers Association.

Western states as classified by WEMA includes the
11 states of Arizona, California, Colorado, Idaho,
Montana, Nevada, New Mexico, Oregon, Utah, Wash.
ington, Wyoming.

May 1964

MARKETING

the Department of Defense or the Na-
tional Aeronautics and Space Admin-
istration since Apollo in 1962,

“On top of reductions in the de-
fense dollar,”” Dempster said, ‘‘we are
faced with changes in government buy-
ing policies which increase costs, and
pressures to ‘spread the work' which
tend to direct business away from our
area.”

While 1963 sales volume in the West
was up 8.1% over the 1962 level of
$3.585 billion, year-end employment
in the industry was off 4,800 from the
255,000 people employed at the end
of 1962.

The WEMA president is confident
that the West will re-establish its
growth curve in 1965 and, possibly,
by the latter part of this year.

COLOR EXPECTED TO BOOST
TV SALES TO $2 BILLION

Color Television will boost TV re-
ceiver industry over the $2 billion re-
tail sales mark for the first time in
history in 1964, an RCA executive
predicted.

Jack M. Williams, Vice President,
Advertising and Sales Promotion, said
that the industry's normal annual sales
standard has been revised upward to
8 million units owing to the growth of
color TV coupled with the continued
strong movement of black-and-white
receivers.

Noting that the TV receiver field
historically had operated under a nor-
mal sales rate of 6 million plus sets
a year through 1962, Mr. Williams said
the fuil breakthrough came in 1963
when more than 8 million sets were
sold for the first time.

Another 8 million plus year is ex-
pected for 1964.

PROFIT SQUEEZE CONTINUES
FOR PRINTED CIRCUIT FIRMS

Profit squeezing continues in the
printed circuit industry, reports the
Institute of Printed Circuits. The In-
stitute says that a recent survey shows
that average profits in 1963 were about
1.59%, of sales after taxes. Sales re-
ported by independent makers of PC
boards were up about 3% in 1964.

In retrospect, the Institute feels that
a degree of stabilization has hit the
printed circuit industry. Sales have
grown only slightly in recent years. The
profit picture has remained depressed.
In 1960, profits were 3.29, after taxes;
in 1961, they were 19, after taxes.
Under the same conditions profits in
1962 were 2.99% and in 1963 they
were at 1.5%.
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The right way to buy...
call ARCO!

. Exclusive supplier of OMNICORDER
Chart Recorders to the electronic industry
in U.S.A,, backed by regional headquarters
strategically located to serve key industrial
electronic areas. And Arco is as close as
your telephone, serving OEM, and govern-
ment markets. All products manufactured or
distributed by Arco are guaranteed to meet

or exceed MIL specs wherever applicable,
and are fully warranted by Arco and its sup-
pliers. You're buying right—for prototype or
production — when you buy from Arco. For
more information wire, write, phone or TWX.
Prove it to yourself the next time you look
for quality products like . ..

The writer to specify.
OMNICORDER:..

... manufactured by the InstrumentDivision of
Thomas A.Edison Industries. OMNICORDER
is reliable and precise,aunique development
ininkless chartrecorders,monitoring any vari-
able that can be converted to an electrical
signal. Its rugged exactness is packaged no
larger than a conven-

tional panel meter, and

will provide accurate =

measurements for peri-

ods of 1,7, or 30 days . .

orl,7, or 30 hours. A fuII

® Reg. Trademark of McGRAW EDISON CO.

range of OMNICORDER measures and re-
cords AC or DC currents or voltages, tem-
peratures, or other variables through the use
of the proper transducers. OMNICORDER
may also be ordered to fit particular require-
ments wherever necessary. Your Arco Sales
— Engineer will be

*“”’1 TR ’ pleased to discuss
Rc " OMNICORDER ap-
plications with you,

or write for Bulletin
TAE-400.

3 (5,
;%tvl"o nics inc.
R o

i 3o S
X

Commumty Drive, Great Neck, New York 11022 OO 516 HUnter 7-0500 (0 TWX 516-466-0235 (J Branches: Los Angeles: ARCO
CAPACITORS, INC. [0 1548 South Robertson Boulevard, Los Angeles 35, Calif. 90035 ] 213 CR 1-1151 [0 TWX 213-273-4092
0 Dallas: ARCO ELECTRONICS, INC. OO 2523 Farrington Street, Dallas 7, Texas 75207 (J 214-631-0270 (0 TWX 214-631-5910
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Check the bits, the same, aren’t they, but, does
your BINARY SEQUENCE DETECTOR know this?

There is a mountain of difference between the ordinary
binary sequence detector (left) that uses a whole pile
of transistors, diodes, resistors and capacitors and the
AMP-MADNETIC* Binary Sequence Detector that just
uses ferrite cores and wire. That's a big difference when
you think of how one component failure or malfunction
can affect a binary lock.

And that's only one of the big differences! Our Binary
Sequence Detector offers others. For instance:

® No standby or non-operating power is required, even
to retain memory of lock word.  ® No shifting or chance
of accicentai alteration of lock word—it's wired in. @
Checks for proper “‘key’’ by testing each sequence—can
also be modified into a "word” detector. @ Rejects
simultaneous application of 1 and 0. @ Operation
assured over a temperature range of —50°C to +75°C.

Want to see wnat the difference really is? Then try our
evaluation unit...a 16-bit Binary Sequence Detector
complete with drivers...you jumper in your “lock”
word . .. unit tests every sequence of 216 combinations.

ELECTRONIC INDUSTRIES -+ May 1964

Here are the vital statistics:
AMP Part No.: 396978-1
Voltage Range: +24 V DC to +32 V DC
Temperature Range: —50° C to +75° C
Average Current at 1 KC Bit Rate: 40 ma. maximum @28 V
Average Current at Rest: 0 ma. @ 28 V
Information fnput: 45 V (minimum) for
5« seconds into'l K Q load
Output Pulse: 4+5 V. for Correct Sequence
Signal-to-Noise Ratio 2 15to 1
Load Impedance 250 Q minimum
If you're dealing with electronic locks, command and
control circuits, or segments of multiple evert fixed time
programmers, you'll want to get the different story on
our Binary Sequence Detector. Our evaluation unit will
dc just that. Write today for further information.

«Trademark of AMP INCORPORATED

T S — — — — ——— T — ——— —— — —— — —

r 1 a
TAMP -
| | SALES |
: INCORPORATED I DpIvVisiON |

Harrisburg, Pennsylvania | J
A-MP% and i ing i are i through y ies in:
Australia o Canada » England o France o Holland e italy o japan o Mexxo o West Germany
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The Changing
STATE-OF-THE-ART
in the electronic industries

INSPECTION
Bill Peddie and Katherine Leach of Key Resis-
tor Corp. (Gardena, Calit.) use Packard Bell
closed circuit TV to inspect hermetically
scaled resistors. The prior method was to
take 35mm pictures of each resistor and
then inspect them at a one to one ratio.

ELECTROFORMED

Reflector (below), developed by Electro-Op-
tical Systems, Inc., Pasadena, Cal., undergoes
final plant inspection. Initially devised for
spacccraft, the mirrors will be used to reflect
both visible and infrared light for the search-
light of the Army’s M-60 tank. Built by an
electroforming process, mirrors of a similar
type were used in spacecraft power systems.

MATERIALS STUDY

Specimen to be made into a diamond by ma-
chine is contained in a small heater tube in a
pyramid of soapstone in the man's lett hand.
Pyramid is compressed between four anvils
and, under high pressure, the soapstone flows
to scal the compression chamber. Fourth anvil
is ready to be placed in position. Machine's
real task is to study ultra-high pressures
and their etfects on materials. Scientists
hope to find materials for transistors and
other devices. Machine was developed by a
British affiliate ot the IT&T  Corporation.




HAND-HELD RADAR
Military observer shows

new General Dynamics/Electronics’

(San Diego,

Cal.) Hand-Held Radar.

it is a solid-state FM-CW system.
The system detects moving targets

and warns operator

via audio signals through earphones.

ACCURATE MEASUREMENTS

Designs of re-entry vehicles that cannot be detected by radar
are evaluated in this microwave anechoic chamber at Douglas
Missile & Space Systems Division in Santa Monica, Cal. Chamber
is lined with carbon-impregnated sponge rubber baffles which
almost totally absorb stray radar signals permitting accurate
measurements of the energy reflected by test specimens. Here,
engineer R. S. Thomason positions a scale mode! used in experiments.

DIFFUSED-JUNCTION

“Microglass” diodes, developed by Hughes
Aircraft Co., Newport Beach, Cal., are de-
signed for use in computers, missiles and
space systems. These diffused-junction diodes
feature a double-glass hermetic seal to in-
sure high reliability. Ten types are offered.




Patent Pendirg

NOW-ANYONE CAN MAKE ACCURATE
HEAT SINK THERMAL EVALUATIONS!

q CONNECT HEATING AND SENSING PROBE
to the semiconductor heat sink to be evaluated.

desired semiconductor case temperature
B and allow 2 to 4 minutes for temperature
stabilizazion.

2 SET TEMPERATURE DIAL to the

3 READ DIRECTLY IN WATTS, the power dissipation
B of the semiconductor with heat sink. The result is an accurate,
dependable evaluation.

The ability of the IERC Heat Transfer Meter to consistently verify
the results of our own sophisticated thermal test equipments used
in the development of IERC heat-dissipating devices, is offered as a
most valuable time and cost-saving tool for design engineers, com-
ponents and standard groups, as well as thermal design laboratories.

We invite your inquiry for Model 5900 IERC Heat Transfer Meter
data and information cn additional applications. Address requests
to IERC Division, Dept. 59, 135 W. Magnolia Blvd., Burbank, Calif.

IllEEl':!“l::l!!!!l il visi ol

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION

a subsidiary of Dynamics Corporation of America
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Backed by years of advanced research and successful new developments in the silicon
power field, we are now producing these popular SCR series—2N681 through 2N689
series in the TO-48 package, and the 2N2573 through 2N2579 series in the TO-41
package. [J These all-diffused Silicon Controlled Rectifiers have the same rugged con-
struction features that are built-in to our highly acclaimed transistor line. The rigid
post and clip construction provides an element of rugged reliability and mechanical
capability that is unequalled in the SCR field. The post is anchored at both ends and
connects the terminals to the pellet.

In addition, these devices exhibit the desirable feature of having a positive temperature coefficient for
the forward breakover voltage (Vso) characteristic, with the minimum Vgo guaranteed at T¢ = —55°C.
[0 For regulated power supplies, power inverters, and motor control circuit design requirements, here
are high reliability silicon controlled rectifiers at competitive commercial prices. 0 If desired, they are
also available in the familiar TO-3 package. O For more information contact:

O@ O SILIBEN TRANSISTOR CORPIRATION O®@ O

CARLE PLACE, LONG ISLAND, NEW YORK. 516-FPloneer 2-4100. TWX 516-248-9085

DISTRICT  LONG BEACH 2, CALIF., 217 ELM AVE. (213) 437-2788, TWX 213-549-1972. DAYTON 19, OHI0, 49 PARK AVE. (513) 298-9913. TWX 513-944 0372
DFFICES:  WALTHAM, MASS., 751 MAIN ST. (617) 899-3470. MUNTSVILLE, ALA., 1000 AIRPORT RD., SUITE NO. 2. (205) 881-4793
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First we had the Leaf.
Then the BIG Leaf.

Now we have the Leaf-Let.

The addition of the new Leaf-Let™ configuration makes our
silicon planar epitaxial transistor line just as broad as the list of
applications for silicon devices. From high-frequency low-power
to high-frequency high-power (and everywhere in between) we
have the right NPN epitaxial transistor for the circuit.

Our new Leaf-Let (for Little epitaxial transistor*) transistors
are designed for high speed switching, DC amplifier and VHF
communication applications. The use of the new Leaf-Let
configuration results in excellent
high frequency response, im-
proved Beta linearity and
greater reliability because
of larger bonding areas, com-
pared to conventional high
frequency planar configurations.
Typical values for the Leaf-Let

Original Leat BlGeaf

Bendix Semiconductor Division

are: High Current Gain—Bandwidth Product, ft = 300 mc mini-
mum at Ic = 20 mA, Vcg = 20 V,{ = 100 mc; Low Collector
Saturation Voltage, VCE(@) = 0.4 V maximum at Ic = 150 mA,
Is = 15 mA; High Collector-to-Base Voltage, Vceo = 60 V
minimum at Ico = 10 pA; Low Collector Cutoff Current,
IcBo = 0.01 yA maximum at V¢ = 50 V; Low Output Capaci-
tance, Cob = 8 pf maximum at Vcg = 10 V,f = 1 me.

The Leaf-Let, like the rest of our Leaf® line, is immune to
“purple plague’” since we use aluminum alloy lead wires in
bonding to the aluminum base and emitter contact areas.

The 2N2217-2N2222 and the newer 2N2217TA-2N2222A are
some of the type numbers featuring the Leaf-Let configuration.

If you'd like more information on our Leaf-Let, a list of other
Leaf-Let 2N numbers, or on the rest of our silicon planar epitaxial
transistor line, contact your nearest Bendix sales office,

em/l)/

HOLMDEL, NEW JERSEY CORPORAT 1 ON

Baltimare (Tawsan), Md.—(301) 828-6877; Chicaga—(312) 637.6929; Caral Gables, Fla.—(305) Highland 5-2691; Dallas—(214) 357-1972;
Detrait—(313) JOrdan 6-1420; Halmdel, N. J.—(201) 747-5400; Las Angeles—(213) 776-4100; Minneapalis—(612) 842-7270; Orlanda, Fla.—
(305) 241-5461; San Carlas, Calif.—(415) LYtell 3-7845; Syracuse, N. Y.—(315) 474-7531; Waltham, Mass.—(617) 899-0770; Expart—(212)
973-2121, Cable: *‘Bendixint,” 605 Third Avenue, New York; Ottawa, Ont.—Computing Devices of Canada, P.O. Box 508—(613) TAlbot 8-2711.
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MAGNETIC ALLOY

A NEW ALLOY of the cobalt-iron-vanadium family has
been developed at Bell Telephone Laboratories. It
has been nammed Remendur because it is capable of
very high values of remanence up to 21,500 gauss.

The new alloy is slated for use in commercial tele-
phone and military switching systems. One of these
uses is the magnet of the ferreed crosspoint switches
to be used in new Bell System electronic central
oftices.

Remendur’s high residual induction makes possi-
ble the use in the ferreed of permanent magnets with
very small cross-sections.

Remendur has a square hysteresis loop, a tempera-
ture-stable coercive force of the value desired in the
range of 20 to 60 oersteds, essentially isotropic or
non-directional magnetic properties, and a high Curie
temperature. The alloy — though quite hard — has
enough malleability and ductility to permit it to be
processed into thin foils, fine wires, and narrow rib-
bons. It has a high clastic modulus, an expansion co-
efficient to match glass, can he readily electroplated,
and responds to a simple heat treatment.

WHATS MEW

o

1y
"

New magneric alloy can be rolled as thin as a human hair.
One pound of the alloy (called Remendur) will make over 2000
ferreed switches similar to the one shown in the photograph.

INTERCONNECTION DEVICE

A NEW DEVICE has
nounced by Cinch Manuiacturing Co., Chicago, 111,

INTERCON NECTION heen an-
Called Preskam, it permits increased contact density
and reliability in the interconnection of ctched circuit
boards. The system is covered by parents pending.

It uses a cam-actuated insulating har to provide
contact with the PC boards by external clamping,
after the board 1s inserted into the device. .\ resilient
material recessed in the msulating bar, behind the
connector contacts, applies pressure over the ecutire
Cutaway (1) shows Preskam connector and P. C. board in locked
position. Resilient pressure pad keeps contact flat against P. C.
board circuit. Typical system assembly (r) of five P. C.

boards. Cam lock mechanism (indicated by pencil point) is
in iocked position. Dummy boards are used for illustration.

P.C. BOARD.- INSULATOR
/ RESILIENT
) \«4’ 09 PRESSURE
/" paD

CONTACT

length of the contact surface. Thus, electrical con-
tact is made over its entire length.

Contact forces in normal PC connectors are limited
by insertion and withdrawal forces, and hy the
amount af contact “drag™ on the board terminals.
These limitations do not exist in the Preskam. Ilcre,
the contact pressure is not applied until aiter the
board has been inserted in the connector. Thus,
higher contact pressures can be achieved.

Preskam is now heing produced with 0.025 in.
centers. Contacts are of gold plated, copper base
alloy. Insulating members are made of lLexan, and
neoprene 1s used for the pressure materials. Other
materials can be used to mect specific environmental

conditions.




MICROPHONE

WHATS NEW

COMMUNICATION LASER

Voice signal is boosted by audio amplifier
and converted into a pulse train at mod-
ulator. Each pulse causes a pulse of co-
herent laser light to be emitted from the
laser. Lens collimates light into a nar-
row beam and it is sensed at the ground.

AN EXPERIMENTAL VOICE COMMUNICATION SYSTEM,
using a laser beam, is being developed by the IBM
Federal Systems Division for NASA.

The pulsed-laser system will first be tested point-
to-point at ground level. Later aircraft-to-ground

communications will be tried.

In the flight test, tracking radar at the ground
receiving station will lock onto the aircraft and
cause the nearby optical receiver to point directly at
the aircraft. This receiver consists of a light-collect-
ing reflector system, a photomultiplier, and a power-
ful pulsed-laser beacon. The airborne transmission

system, which consists of a box-shaped transmitter
mounted on a ball and socket swivel near an air-

AUDIC PULSE
AMPLIFIER

MODULATOR

" 'COLLIMATING
LENS

INJECTION
LASER DICDE

craft window, will he manually aimed at the beacon
source.

When the operator has the heacon centered in his
sighting crosshairs, he can begin voice communica-
tion. Circuits within the laser transmitter modulates
his voice into a series of electrical pulses. The con-
nected laser device converts these pulses into a beam
of pulsed infrared light. This beam, made narrow by
special focusing lenses, is detected by the ground re-
ceiver. The receiver then converts the light into
electrical pulses and demodulates it to voice.

The airborne transmitter uses a gallium-arsenide
injection laser. This laser can operate at near room
temperature. No cryogenic cooling is needed.

CONNECTOR CONTACT

A DOUBLE-READOUT TAPER-PIN CONNECTOR featuring
a new cheaper, but more efficient, contact has heen
announced by Hugh H. Eby Co., Phila,, Pa. Costs
of each connector were cut by 43% through the
design of a one-piece, threc-fingered contact. Many
operations such as screw machining, riveting and
brazing were eliminated from the production process.

With the new contact, retention forces can be held
to high requirements using a light gauge split-barrel.
Also, contact reliability is considerably improved with
the one-piece design. Formerly the connector used a

Cross - sectional view (I) shows how split barrel taper - pin
contact is seated in a double - readout card edge connector.
View at right shows how taper - pin contacts are arranged in
a 30-pin connector. Top half of connector is removed to show
contact arrangement. An individual contact is also shown.

3-piece contact consisting of two screw-machined
barrels riveted and hrazed to a top member. The
straight walls of these barrels could not conform to
the contours of the taper pins and thus contact was
effected only at restricted points along the surface
of the pins.

The Eby split-barrel taper contact conforms to
irregularities in the taper-pin, which, in addition to
its tapered shape, insures maximum surface area con-
tact. It is this conforming contact design which is
also the hasis for the high retention values which are
achieved.

The one-piece contact is made of 0.014 in. silver-
plated berylhum copper. Forming of the taper shape
in the progressive stamping die must be held highly
Each section is made to tolerances of

(More What's New on page 160)

uniform.

+=0.0001.
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Siemens ferrite pot cores

for adjustable, high-stability, high-Q coils

Pot cores meet the most critical requirements
for filters used in multiptex and other carrier-
frequency applications because of these advan-
tages: easy adjustment to precise inductance,
high stabitity, high Q, low distortion, and self-
shielding that allows compact component den-
sity without regeneration or coupling.

In addition, Siemens pot cores offer uniform
electrical characteristics month after month ...
made possible by Siemens' unique manufactur-
ing controls.

Wide range of materials provides optimum
properties for frequency ranges up to 40 mc
for oscillating and filter coils...up to 400 mc
for transformers.

Wide range of sizes. Diameters range from
0.22 to 2.75" including all International Stand-
ard Sizes. Most of the widely used sizes be-
tween 0.43” and 1.41" diam. are available for
immediate shipment from stock at White
Plains, N.Y.

Stability. Less than 0.2% change in permeabil-
ity in 10 years at temperatures up to 70°C for
typically gapped cores used in filter coils.

Frequency ranges, temperature coefficients:

Rel. Temp. coef!.*
Frequency L& in pomi+c

at 20*C...60°C
05- 15
0.8 2.0
1.0- 3.0
1.0- 6.0
0-10.0
0.5- 3.0
05 3.0
08 20
0- 4.0
1.0- 6.0

Ferrite inttial
Materiai Permeability
N 28 2000
N 22 1100
M 25 550
K 1 80
K12 20

Transformers T 26 2000

T26 2000
N 22 1100
T7 2000
K ] 80

8
Appiication mcis
up to 0.1
up'to 0.3
0.2-1.6
15-12
3-40
upto0.3
upto3
up to 10

up to 100
up to 400

Coils for
filters and
oscillating
circuits

wide-band
transformers

*The lempelatu;e coefficient of a gapped core can be
calculated as follows: Tcg = Ic. g
w

Temperature coefficients arecloselycontrolled,
and with complete data available. (Siemens
“Styroflex” polystyrene capacitors are widely
used for temperature-compensating with pot
cores.)

High Q value, with high stability, is typical.
For example, a 26 x 16 core of N22 or N28
material A. 315 at 100 kc shows a Q value of
approximately 950. (Under special measuring

A, values (mH/1000 turns) of ferrite materials for some typical pot-core sizes

Ay values in parentheses are for pot cores without air gap.(1)
Tolerance: +3% unless indicated otherwise.

Dimensions Dimensions
inmm in inches

diam. x ht(2) Type Ki2 Kl

7x4 .28 x.16" B#65511

9x5 .35x.200 B6552113) 46 25 (95)
40

11x7
standard

.43x.28" B 65 531 46 25(115)
40

14x 8
standard

18 x 11
standard

55x.31" B 65541 20 40 (140)

71x.43" B65651 25 38 (180)

22x 13
standard

.87 x.51" B 65661 40 (220)
63

23x17 91x.67° B65571 40 (270)
63

TWsed for chokes and transtormers in which losses and variations

in permeability are of secondary importance.

M25

63
40
63
40
100
40
63
100
100

63
100

T26
Tol.:
*5%

Ferrite materials

N 22

Tol.:

N 28 *+10% N 30

100 (2000)

160
(700)

250
(1000)
63 (850) 00 250
100 60 {1200}
100
160

100
250

160
250

1 (2500)
1

63 160 400 (3200)
100 (1200) (1600)

40 160 400 (4200)
100 (1500) (2100)

63 250 630 (5600}
11%% (2000) (2800}

100 315
160 400
250 (2600)

160 400
250 (3300)

250
315

1250
(3800)

(7000)

400
500

2Sizes up to 70 x 42 mm are available. Data on request.
3Available only in tolerance +5%.

400
630

1250

(9000)
(4900)

APPROX. ACTUAL SiZE

SIEMENS

!

)
2

tan b
A

]
2

/
yé M
. 7{

- 2

3

RELATIVE LOSS FACTOR {
3

3

w Imc/s 10 100
FREQUENCY

1000
conditions with limitation of current, Q value is
beyond 1000.)

Complete line of “hardware” includes coil

formers with one to four sections, mounting
assemblies for chassis or printed circuits, ad-
justment devices and keys. Formers are made
of Makrolon (up to 125°C) and polystyrene.

ADJUSTING
KEY
|

YOKE MOUNTING

W

=

Other Siemens ferrite products include E cores,
cylindrical and tubular rods, and recording
heads. “Transfluxors” are available in a variety
of shapes and materials for all types of logic
circuits. Also switching and memory cores and
complete matrices. Data available on request.

Siemens ferrite pot cores and Transfluxors are
distributed by William Brand Electronic Compo-
nents, Inc. and are available from leading sales
representatives throughout the U.S.

CIRCLE 96 ON READER SERVICE CARD

WILLIAM BRAND
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Tailor-made nerve systems for sale

Your cable assembly may have
to fit a 3-inch junction box, or stretch
out 2,000 feet on a launch pad.

Maybe you're faced with linking
40,000 volts for 88,000 hours inside a
radar system. Or how to keep a cable
assembly intact despite high altitudes
and contact with fuels and oils. We've
already solved these problems at
Amphenol. And more.

May 1964

Like the complex interstage
harness assemblies that are the back-
bone of Minuteman. Like shear-off
disconnect assemblies en interceptor
missiles. And cost-saving plug-in as-
semblies for communications systems.
Almost all of today’s cable assem-
blies are tailor-made, specially engi-
neered, individually tested. What
makes one different from another?

Your Amphenol Sales Engineer
can show you with a 10-minute photo
presentation that may be extremely
useful if you have a cable assembly
or other wired product requirement.
Call your Amphenol Sales Engineer.
Or, if you prefer. write directly to:
Dick Hall, Vice President, Marketing,
Amphenol, 1830 South 54th Avenue,
Chicago 50, Hlinois.

A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION

Circle 87 on Inquiry Card
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Is this how you look to your meter?

To read Honeywell’s contemporary-styled meters, you never have to stoop, squint, squash your
nose. Their dial faces are clean, uncluttered. Their greater scale length permits excellent readout.
Honeywell’s MS and Medalist series have clear, curved covers that eliminate shadow and glare.
You're always assured top performance, whatever Honeywell meters you use — ruggedized, regular,
miniature, edgewise. Competitive prices, too. All standard Honeywell meters are readily available
from stocking distributors across the country. For the name of the distributor nearest you (or a copy
of our latest catalog) write: Honeywell, Precision Meter Div., Manchester, New Hampshire 03105.

Honeywell

36 Circle 88 on Inquiry Card ELECTRONIC INDUSTRIES -« May 1964
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ONE OF TIIE OLDEST, yet newest means of electronic
communications is the electronic facsimile system. It
transmits information graphically or pictorially by
wire or radio circuits.

In April 1963 1TT's Industrial Laboratories for
the first time used galliun arsenide diodes to trans-
mit eclectronic facsimile sivnals. This experimental
data transmission was described as the “forerunner
of aline of laser-type products and systems now under
development.” But facsimile itself, originally electri-
cal and later clectronic. dates hack to 2 patent issued
to Alexander Bain in 1843!

In the century since Bain's patent was granted,
facsimile has heen largely a laboratory curiosity.
Around the 1920's and 1930's, facsimile hecame a
Concur-
rently, and up to the present, facsimile has heen used

publications and communications tinkertoy.

chiefly for weather map transmission. It also has
been coming into hroader conmmercial and indus-
trial use.

Yet the history of electronic facsimile, at best. is
both checkered and promising. In the 1930's facsimile
In the 1940°s it was
called both a “stepehild” and a “Cinderella.” In the
1950°s The New York Times called facsimile a “comn-

was dubbed a “coming wonder.”

munications infant.” And. now, in the 1960's, it is
called a “sleeping giant™ by the Electronie Industries
Association (ETA). Most appropriately, facsimile
seems to have heen “always a bridesmaid, hut never
a bride.” This opinion is hased upon this writer's
personal experience as a programmer and promoter
of Hogan electronic facsimile back in the mid-1940's
when most people regarded a facsimile as a “hox-
top” copy.

Despite its wavering history, electronic facsimile
has been making progress in limited spurts. The hig-
gest hacker of facsimile is the U, S. Government, and
broadest users are the Army Signal Corps, Navy,
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FACSIMILE
IS COMING OF AGE

This communications medium,

from a seed sown more than a century ago,
has been a “sleeping giant."”

No longer the grand wonder,

it is still more than a lab toy.

Recently becoming electronic,

facsimile may have the greatest potential
in business and high-speed data reduction,
and using telephone lines.

Air Force, National Acronautics and Space Adminis-
tration, IFederal Aviation Agency and, most impor-
tant, the UL S, Weather Bureau.

These agencies mainly have funded and used fac-
simile’s unique capabilities to send words, diagrams,
Dlueprints, signatures and pictures  between  two
points, hoth in war and in peace. A facsimile machine
scans a black and white or color page, in a succession
of parallel lines. It detects the changing light in-
tensity of this copy through a scanning photoelectric
cell. When the machine detects black. it generates a
voltage. When it detects white, it generates a voltage
of the opposite polarity. Thus, an electrical replica
of all variations from black to white gradually repro-
duces the original matter, line-hy-line.

Total Market Unknown

Nobody really knows how hig the electronic fac-
stmile equipnient market is. At best, it is perhaps
somewhere between $30 and $100 million. The big-
gest and most profit-making user of electronic fac-
simile is the Western Union Telegraph Co. Tt has
mstalled about 40.000 Deslfax recorder-transmitter

By SIDNEY FELDMAN

Associated Editor
ELECTRONIC INDUSTRIES

Bell Telephone’s
602A Data-Phone set
allows facsimile
sending on voice-
grade regular phone
lines. Now in pro-
duction, Data-Phone
can send maps,
charts, drawings and
documents by phone
to any other Data-
Phone throughout
the nation.

ELECTRONIC INDUSTRIES . May 1964
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Air Fcrce technician and communications

provided by Western Union to spced up-to-minute high altitude weather

units which annually carry some 50,000,000 telegrams
between customers’ offices and company central
offices. WU also has built special facsimile communi-
cations networks, discussed here later. The Bell Sys-
tern also has long been interested in facsimile trans-
mission.

Paradoxically, in the 1960's it somehow remains
for electronic facsimile to be “rediscovered” and pro-
moted—all over again. Last December, EIA’s Indus-
trial Electronics Division sponsored an organizational
meeting of its new Facsimile Section. An EIA re-
lease cited George Rich of Xerox Corp., who said
“the U. S. public knows practically nothing about
facsimile equipment and processes or about the oppor-
tunities presented by the industry.”

This Facsimile Section gave special guideline in-
structions to the corresponding Facsimile Engineer-
ing Committee (TR-29), which had been organized
several months earlier. This group appointed an
Engineering Advisory Committee to help form stand-

ELECTRONIC INDUSTRIES + May 1964

center specialist loads a map for transmission em the

v,

A

Strategic Facsimile network
information to SAC bases throughout the country.

ards for facsimile equipment aperating in the higher
base-hand frequencies of AT&T and the new Western
Union switched-network. Standards are needed to
enable all facsimile machines to use common com-
EIA’s
new facsimile groups exemplify a rebirth of interest

munications facilities to “‘talk to each other.”

of certain electronics companies in further advancing
electronic facsimile markets. The Facsimile Section
enables the equipment industry to present a united
view in EIA functiors, such as marketing services,
engineering standards, and related activities.

EIA’s Facsimile Engineering Committee is headed
by Ken McConnell, of Adler Westrex. a division of
Litton Industries, Inc. His group works with the
Institute of Electrical and Electronic Engineers’ Fac-
simile Committee 9 (stands) which is revising the
old IRE Facsimile Test Chart copyrighted in 1955.
The new chart, which may be available later this year,
will be distributed through EIA.

Chairman of the EIA Engireering Advisory Com-
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mittee is Walter M. Graham of TELautograph Corp.,
of which Ifogan IFaximile is a fully-owned subsidiary.
Other members are T. I£. Lindsay, of Bell Telephone
Laboratories, George Rich of Nerox, and G. H. Rid-
mngs of Western Union.

Suggests Bright Future

All of these newer and more current activities in
the facsimile field suggest a brighter future. However.
electronic facsimile also has past problems and diffi-
culties.

Possibly the harskest. vet most realistic estimate of
electronic facsimile in recent decades was stafed
around 1946 by Colenel “Bertie” McCormick. in-
veator, crusader, and pubiisher of “The Chicago
Tribune.” He qnasied other newspzper publishers'

cherished dreams of bypassing printing presses anc

delivery trucks by “delivering home newspapers by
clectronic facsimile.”” Instead, he predicted facsimile
“would serve isolated men in penal colonies and lonely
sailors on the high seas.” What the colonel was say-
ing was that clectronic facsimile could succeed com-
mercially, but not for consumer home use. To this
day, his estimate is still being horne out.

Electronie facsimile had been heid back from many
commereial and mdustrial applications for varied and
still-debated

reasans.  Technically, these may be

ammed up 2s: (a) receiving-sending cquipment was

First completely transistorized facsimile
traasmitting system. The Fairchild Scan-
A-Fax uses printed circuitry throughout.
The Scan-A-Fax unit (above) accepts all
types of copy and visual matter. It has
abiiiry to automatically run up received
copy to display easel for immediate re-
moval. This feature eliminates four to five
minute wait for copy to come from the
recorder unit at recording speed.

too bulky and 100 costly : (1) conflicting systems, one
using moist electrolytic paper and the other using
dry, chemically-coated paper; (c¢) need for broad-
bandwidth conmmunication channels which increased
transmission costs, compared to the less costly nar-
rower communications bands required for voice, tele-
graph and teletvpewriter.

One management critic of the facsimile business,
who “lost his shirt” but not his head, offered sugges-
tions. “Talke facsimile out of the engineering field,”
he urged. “Through objective redesigned, proper
marketing, and consumer education. bring it into the

nusiness office where it belongs.” This critic insisted
that home facsimile broadeasting was remote. He
‘untapped potential” for fac-

simile equipment among the several thousand users

Jdid anticipate a great

of “full-period telephone talking circuits.” And he
suggested “widespread use” of facsimile over private
microwave Taciiities, provided the Federal Communi-
cations Conunission approved.

Too Few Channels

One of facsimile’s bigrest continuing problems was
inadequate transmission channels, at commercially
attractive rates. Noisy circuits blur pictorial trans-
missions by facsimile. So, for a while, a few available
static-free I'M broadcast frequencies were used. Tele-
phone lines had limitations.

ELECTRONIC INDUSTRIES May 1964




Facsimile was limited to the confines of private or
leased-line telephone networks.  Such service was
very expensive for low volume or multi-location users,
since they could communicate only with other private
line stations. Data-Phone service opened a less-costly
alternative to using private lines. Anyone with a fac-
simile machine compatible with the data set now can
dial anyone else with similar equipment to send copies
of documents at regular local or long distance tele-
phone rates.

Yet this Data-Phone era dawned partly hecause
of the coming of the computer, and partly because
the FCC in 1959 opened microwave frequencies to
the general business community. The microwave
market, once limited to U. S. Federal Agencies and
right-of-way companies, such as pipelines and rail-
roads, now was wedged open. In came press radio,
transportation, and a host of industrial companies.
However, private microwave offered these private
firms too much, too soon, at too high a cost. Few
private companies had sufficient voice, computer or
even electronic facsimile volume to justify the high
price of private microwave.

In response to this threat, AT&T countered private
microwave competition by increasing its own micro-
wave and other facilities, and offering special rates
and services. These “telephone channel packages”
for voice and/or business machines include Telpak
and WATS (Wide Area Telephone Service).

Here Data-Phone sets were developed for business
machines, particularly computers as well as electronic
facsimile equipment, to “chat” by telephone. EIA’s
technical facsimile committees are helping to form
standards for facsimile equipment operated in the
higher base-band frequencies, such as those in the
range of Telpaks A3 and C3. EIA’s Engineering
Advisory Commiittee also is considering need for pos-
sible standards for the new Western Union switched-
network, a four-wire system for terminal equipment.

Key to Facsimile Success

A real key to future business success of facsimile
operations is found in Bell Telephone System’s 602A
Data-Phone set, introduced late in 1962 and product-
tested in several parts of the U. S. in 1963. This new
data set made possible facsimile transmission over
the regular dialed-up telephone network. AT&T’s
administrator of data communications planning, Har-
very J. McMains, said, “This development now makes
it possible for a much larger segment of the business
community to send facsimile material in a more eco-
nomical and efficient way, providing a new dimension
in business communications.”

Another factor underlying the current re-awaken-

ELECTRONIC INDUSTRIES -+ May 1964

ing of the facsimile giant is the rise of the photocopy
machine business. Such machines are “revolutioniz-
ing” office operations by enabling office personnel to
“print” countless cheap, rapid. good quality photo-
copies of office letters, documents, and other paper-
work. General office procedures now are organized
to use multiple copies of such papers. The next natu-
ral step is for some of these copies, as well as original
documents, illustrations, microfilm or computer print-
outs, to be reproduced and transmitted simultancously
Iy electronic facsimile equipment using telephone lines.

Actual and potential electronic facsimile customers
are legion. Banks, sales organizations, manufacturers,
publishers, advertising agencies, missile and aircraft
makers, department stores, govermmnent agencies, and
various service agencies from wholesalers through
broadcasting networks are already using such sys-
tems.

Defense and aerospace government contractors
have used such systems dramatically, sending varied
reports, blueprints, and engineering drawings hetween
plants and sub-contractors, to DOD and NASA
offices around the U. S. Facsimiles of microfilm rec-
ords, for example, were transmitted 1,500 miles to
Atlas missile sites by General Dynamics/ Astronautics
in San Diego, Calif., via a Micro-Com system devel-
oped by Alden Electronic & Impulse Recording
Equipment Co.. Westhoro, Mass. This system can
use telephone lines or radio.

Operations Increasing

Concurrently with AT&T, Western Union has
heen increasing transmission facilities and facsimile
operations. One of its newest installations is the 30,-
000-mile private wire-facsimile-data-voice exchange
network, put into use in 1963 for NASA. Lines link
the Marshall Space Flight Center at IMuntsville,
Alabama, with 006 stations in nine states and Wash-
ington, D. C. TFacilities provide dial-selected. auto-
matic connections among all points, for voice-coordi-
nated facsimile transmission of documents, drawings,
and administrative information.

Tor the General Services Administration, WU is
building an Advanced Record System for use some-
time in 1965. It is designed to handle facsimile, tele-
graph and high-speed data communications linking
federal civilian agencies. This system, with 1,600
outstations coast-to-coast, will use computers to route
communications automatically.

WU's broadband switching equipment also pro-
vides a new switched-type direct customer-to-cus-
tomer service to transmit record communications (in-
cluding facsimile and data) with voice coordination.
FFast transmission and delivery of exact copies of
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FACSIMILE (Concluded)

messages, drawings and other graphic material also is
available to the public in New York, Washington,
Chicago, Los Angeles and San Francisco.

Though business is looking-up for manufacturers
of electronic facsimile equipment, some premature
pioneers have fallen by the wayside, been merged or
rcorganized. These include: Air Associates, which
made the Electronic Messenger ; RCA, which broadly
popularized its Ultrafax, apparently has not profited
from it; Hogan Laboratories, Inc., has become a
TELautograph subsidiary ; Times Facsimile Corp., a
wholly-owned subsidiary of The New York Times,
was sold to Litton Industries; Fairchild Camera and
Instrument Corp. hought the asscts of Acme Telec-
tronix Division of Newspaper Enterprise Association
(NEA) Service, Inc., and Finch Telecommunica-
tions, one of facsimile’s higgest drumbeaters, finally
flopped ; there are many others not mentioned here.

This time, the perennially optimistic equipment mak-
ers feel that electronic facsimile equipment will thrive
in industrial and commercial markets. Marketing men
also cast a happy eye upon the profitable repeat sales
of countless rolls of facsimile recording paper (though
virtually all of the paper manufacturing is sub-con-
tracted out.)

The biggest and most profit-making user of electronic facsimile
is Western Union Telegraph Co. Broadband switching equipment
provides direct customer-to-customer service to transmit exact
copies of messages, drawings and other graphic material rapidly.

|
; e

Markets Foreseen

Present and future growth markets for electronic
facsimile equipment are foreseen by John Hogan,
Jr., whose father, the late John V. L. Hogan, was a
laboratory assistunt to Dr. Lee DeForest, a founder
and Fellow of the IRE, and inventor of his own fac-
simile system. Hogan, Jr., anticipates increasing
markets serving high-speed digital data reduction,
weather map transmission, press services, and inter-
office uses.

Varied interests of members of EIA’s Facsimile
Section reflect the nature of facsimile operations.
Section chairman is George M. Stamps, who was
initiated into facsimile at Hogan Laboratories. He is
now staff engineer and coordinator of business ma-
chines engineering and marketing of Magnavox Re-
Torrance, Calif. His firm
freshly announced its newest product: Magnafax,
which sends “quick, clear copies of pictures and in-
formation over long-distance telephone lines.”

Other interested facsimile equipment makers and/or
users include: Alden, Muirhead Instruments, Gen-
eral Telephone & Electronics, Philco, Charles Brun-
ing Corp., Xerox, Western Union, Bell Telephone
Laboratories. Other users include U. S. Army Elec-
tronics Research and Development Laboratories,
Boeing, and Douglas Aircraft.

A special situation concerns Stewart Warner which
is licensed to make Datafax equipment under Hogan
patents. This equipment is distributed and serviced
by the Dictaphone Corporation, which also sells and
services its own business dictation machines.

Another EIA Facsimile Section member is the
A. B. Dick Co. whose “Videograph” process seri-
ously complements yet competes with electronic fac-
simile equipment. It has adapted the video principles
to scan, then transmit intelligence in the form of
video signals. These are viewed or photographed
from a cathode ray tube, or the same signals may
be electrostatically printed. There are several other
electronic facsimile manufacturers who are neither
noted here, nor are they members of the EIA groups.

In future, electronic facsimile systems may well find
a brighter future with proper marketing, plus newer
means of communications facilities now at their dis-
posal. Lasers already have been noted here, earlier.
And, in the long run, a satellite communications sys-
tem also sounds promising. But most likely the most
promising call to wake up the sleeping facsimile
giant will come by telephone and telegraph lines.

search Lahoratories,

® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department




COMPONENTS ENGINEERED FOR SPECIFIC RELIABILITY REQUIREMENTS

For greater M'T'BF’ *
| increase tube life .~
12007 :..

300

BULB TEMPERAT
N N
N -3
o o

Cinch heat dissipating
tube S.h.ie.lds 20 40 60 80 100 120 140 160 180

AMBIENT TEMPERATURE IN °C
6005/6AQ5 Operating at Maximum Plate Dissipation

-—
(=]
o

* Mean Time Between Failures is a result of many factors. but tube
failure due primarily to high bulb temperature is generally acknowl- *Tube life increases up to 12007, have been recorded in
edged to be responsible for at least 70¢, ot equipment breakdown. equipment using these tube shiclds. under actual operating
These Cinch tube shiclds are designed to provide a substantially conditions. This will naturally vary with tube type and
cooler tube operating environment, reducing tube temperatures more operating temperature, ambient temperature, air circula-

than 50°C below bare bulb temperatures. tion. elc.
[, v.o’ Iy

MILITARY TYPE “*B’'—Cinch TS and T6 Serics arc designed for JAN-TYPE REPLACEMENTS —Cinch TR Scrics are
new equipment applications. Each shield locks into a (langed base designed as direct replacements for obsolete JAN shields

. that mounts to the chassis through the tube socket mounting holes. (now specifically prohibited by all military sery ices). Actual
Cinch T5 and T6 Series meet or exceed all physical and environ- heat dissipation under MI1L-5-9372C is 40°C.
mental specitications of M1L-8-9372C and SCL-6307 2, including for They meet all physical and environmental require-

vibration (15 g, 10-2000 cps), heat resistance (200°C). heat dissipation ments of MIL-S-9372C, MIL-S-19786, SCL.-6307/2 and
(required 20°C actual 50°C at sca level and 50,000 f1.) and salt spray FAA-R-777.
(50 hour).

FAST DELIVERY —Shiclds for all standard 7 and 9 pin miniature tubes are carried in stock. Most orders can be shipped
immediately. Contact your Cinch representative or write us divectly for detailed information.

Manufactured under license agreement with
Iniernational Electronic Research Corporation.

CINCH MANUFACTURING COMPANY

1026 South Homan Avenue, Chicago 24, lllinois
Plants located in Chicago, ilinois; Shelbyville, Indiana.
City of Industry, California; and St. Louis, Missouri.

A DIVISION OF UNITED-CARR FASTENER

® CORPORATION, BOSTON, MASSACHUSETTS
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Hermetically Sealed Glass-Encased
Ceramic Capacitor £.25

...1ts smaller...it’s protected
against practically
every hazard

— —===="

ETS

High-Reliability
8005 Ceramic Capacitor

with a true hermetic seal

Volumetric efficiency of Erie’s 8005 capacitor is 10 to 100
times as great as that of conventional capacitors. This is
achieved with Erie’s exclusive Monobloc Process* for pro-
ducing thin ceramic films to give electronic components
maximum capacitance/volume ratios with repeatability.

Erie 8005 capacitors are designed for the ultimate in
aerospace and military environments . . . protected against
vibration, moisture, vacuum, radiation and temperature.
Production quantities available in six weeks from receipt
of order. Evaluation quantities available off-the-shelf.

HERMETIC GLASS SEAL
TYPICAL IR OF 10" OHMS
HIGH VOLUMETRIC EFFICIENCY
RADIATION RESISTANT DESIGN
MICROMINIATURE PACKAGING

BUILT BY ERIE’S EXCLUSIVE
MONOBLOC PROCESS*

Specifications:

Size: 0.290” max. by 0.100" = 2.005" dia.

Values and T.C.: 10 thru 100 pf. with T.C. uof zero TECHNOLOGICAL
= 30 ppm;
150 thru 2200 of. with max
capacitance change of = 15%, —55°C
to 125°C (W5Ry at = 10% or = 209,
tolerance.

DESIGNED TO MEET REQUIREMENTS
OF THE NEWLY ESTABLISHED
RELIABILITY SPECIFICATION

MIL-C-38102/12 and MIL-C-39014 PRODUCTS, inc

Ask us about our other Monobloc Process* capacitors
in CKO6 (Style 6002) and CK12 (Style 6003) sizes. Voltage: 100 vDC working

Typical IR: 1 x 10'2 ochms

ol

*Monobloc Process 1s a trademark of Ere Technological Products. inc

Formary Erie Fesistor Corporation
644 West 12th Street

WHERE IMAGINATION CREATES VALUE IN ELECTRONICS Erie, Pennsylvania

44 Circle 20 on Inquiry Card ELECTRONIC INDUSTRIES - May 1964
Circle 25 on Inquiry Card—>




THERMAL
STABILITY

MOISTURE ﬁ
RESISTANCE

LOW TEMPERATURE
FLEXIBILITY

OUTSTANDING
~ DURABILITY

INSULATION
COMPATIBILITY

!
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CHEMICAL
RESISTANCE

New "Irvington”Brand Class F Tubing assures reliability under all conditions

Now, a 5000 volt tubing that maintains 5000 volts
throughout its operational life! New “‘lrvington’”” Brand
Epoxy Coated Glass Tubing No. 450 is a 5000 volt
tubing at room temperature . .. remains at the 5000
volt level at 155°C. It even performs at higher tempera-
tures for short periods (1000 hours at 180°C. for
example). How about moisture? No problem. New No.
450 retains 5000 volts at 96% RH. Cold? Stays flexible
at —60°C. And there’s more good news. No. 450 is
remarkably resistant to abrasion and solvents. Provides
perfect compatibility with epoxy resins, varnishes and
magnet wire enamels to assure void-free seals.

What does it all mean? Now you no longer have to
put up with materials that are rated in a given tempera-

TAPES » RESINS « TUBING « VARNISHES -

COATED FABRICS -

ture range but lose 50-75% of their dielectric strength
when the temperature rises. You no longer have to
over-compensate by jumping to expensive Class H
materials to get Class F performance.

Get all the facts on how “Irvington”” Tubing No. 450
can add new reliability to your Class F motors, trans-
formers, epoxy encapsulated units or aerospace equip-
ment. See your3M *1Q’ Man orwrite: 3MCo., Irvington/
Mico Division, St. Paul 19, Minn., Dept. ECO-54.

JLA ' Tj A
*4 Q" means Insulation Qualified. Your 3M Man is trained and qualified to advise
and assist with electrical insulation problems.

- Irvington/Mico Division
' NINNESD’ VING E MANUFACTURING CC

/4 15 A REGISTEREQ TRADEMARK 19¥ 3¢ CO., ST. PAUL 19,

LAMINATES -

MICA PRODUCTS
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Interceptor IR installation

[N Y B NN S5 NS BCRY KNI

12°K closed-cycle cryostat 90C IR search/track set

Modulated IR source

Star tracker for SURVEYOR spacecratt

" Expanding
- Infrared

. - . \
Liquid-heiium-cooled IR detector Pro g ram s R anti-tank missile controller
create new career assignments

Rapid growth of HUGHES Infrared activities in the engineering, precision electro-mechanisms, electronic
Aerospace Divisions and the Santa Barbara Research  circuit design, servo systems. .and many other areas.
Center has created many responsible ‘ Current HUGHES IR contracts include
positions for qualified engineers ard advanced systems for space exploration,
scientists in all phases of IR systems weather recornaissance, anti-ballistic

please airmail your resume to:
MR. ROBERT A. MARTIN
Hughes Aerospace Divisions

development from conception through 11940 W. Jefferson Bivd. missile defense, anti-submarine warfare,
production engineering. Culver City 75, Calif. ., interceptor weapon guidance & fire
Immediately available ass;i nments control, bomber defense and tactical
. . , _ HUGHES |
include openings in such diverse tech- ; : weapon control.
nologies as semiconductor ph sics, opti- MUGHES AIRCRAFT COMPANY Professional experience, an accredited
pny P

. . . AEROSPACE DIVISIONS o . .

cal design, cryogenics, mechanical An equal opportunily employer degree and U.S. Citizenship required.
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to put it
more

precisely...
this new

one=piece

Guardian's new molded switch stays put—cutting Il Dielectric 2000 volts AC,60 cycles minimum on break-
your assembly costs way down! Instead of 16 stacked down. Il Low cold flow prevents shrinkage. ll Extreme
and screwed parts, Guardian designs it down to just dimensional stability. ll Excellent resistance to elec-
6 parts—molded into one rock-fast unit. Solid! Pre- trical leakage and arcing. ll Dimensional stability over
cision alignment and adjustment are locked in. temperature and moisture conditions: Temperature

Some day all switches will be made this modern 250°F. plus, 40°F. minus. Moisture per ASTM/D-570-42-
way. But why wait—they're here at Guardian right .04% to .1%. M Lower cost in quantities. ll Eliminates
now. Write for all the facts today. need for brackets in many applications.

GUARDIAN@ ELECTRIC

Guardian Electric Manufacturing Company « 1550 W. Carroll Avenue, Dept. EI45 Chicago 7, lll.
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GUIDE lI- The major types of interconnections are:
0 crimping, wire-wrap, soldering, and welding.
Each has certain advantages,

TODAY'S as well as problems.

This article describes both,

C|RCU|T INTERCONNECTIONS :/?12rieni:)uﬁiicif?;:gﬁteiodne\?ir;es and machines.
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THIS SPECIAL ARTICLE IS AN INDUSTRY-WIDE, state-
of-the-art report on the newest methods and ma-
chinery for making permanent interconnections in
electronic circuit packaging. Information presented
here is based on data we received from 75 companies
in response to our questionnaire. In summary, here
is what they say:

Comparing Interconnection Methods

It’s a simple fact that the reliability of the inter-
connection is as important as the reliability of the
component to proper functioning of the assembly, and
interconnections usually outnumber components. The
life of a connection is limited by either electrical or
mechanical failure. Electrical failure generally ap-
pears if the connections were made improperly,
whereas mechanical failures are due to excessive
forces or fatigue of the junction.

There was a time when the superiority of one type
of interconnection over another was determined by
their life under identical environmental conditions.
Today, especially in data processing and communi-
cations, where the need and desire exists for more
automated methods of wiring, requirements are more
specific, for example:

1. Ability of the method to use various kinds of
wire—other than solid, stranded, etc.

2. Ability of a connection to be serviced in the
field.

3. Reliability of the connection—independent of
operator skill—under extremely adverse conditions.

4. Ability of the method to work with high density
panel wiring systems with grid spacing as close as
or closer than a 0.100 in. square.

Permanent electrical connections are being made
by four principal methods. These include crimping,
solderless wrap (or wire wrap), soldering and weld-
ing. All are used extensively.

The Bell System, one of the nation’s largest users
of interconnections, recently made tests on the four
types they use most often, namely, solderless wrap,
soldered. percussive welded and resistance welded.
Mensured were the number of hours the connections
survived under various imposed environmental con-
ditions such as vibration, shock, temperature ex-
tremes, corrosion, humidity and bending. The over-
all “order of merit” for the connections, based on
fatigue life, placed the percussive weld first, although
it must be pointed out that the quality of this par-
ticular weld in this case exceeded that of the others

ELECTRONIC INDUSTRIES + May 1964
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were soldered, solderless wrap

because of

measures. order it
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and resistance welded connec- STATE-OF-THE- AR
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tests are not necessarily con-

clusive for all applications and materials. Certain of
the interconnection applications may dictate use of
specific interconnection methods as may be seen by a

But, the results of any such

comparison of the capabilities of each.

ORDERS OF MERIT
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VIBRATION (Omitting 90° bend) 10 SW P S R

LABORATORY SHOCK
Using the standard vibration configuration,
the fatigue life of the connections was com-
pared after being subjected to 80 half sine 160 S Ssw P R
wave shocks (30 in each of three mutually
perpendicular directions! of 500 to 600 g's
amplitude and 2 to 3 milliseconds duration,

RAILROAD SHOCK

Using the standard vibration configuration,
the fatigue life of the connections was com-
pared after being subjected to 10 round 160 S P SW R
trips between Columbus, Ohio and
New York City via railway express.

TEMPERATURE
Using the standard vibration configuration,
the fatigue life of the connections was com-
pared after being subjected to a temper- 320 s P Sw R
ature of 105° C for 154 days with mechan-
ical disturbance every two weeks,
CORROSION
Using the standard vibration configuration,
the fatigue life of the connections was com-
pared after being subjected to the corrosive 160 P S SW R
atmosphere of New York City (BTL at
West St.) for 3 & 8 months (2 exposure
groups).

HUMIDITY

Using the standard vibration configuration,

the mlﬂse life of the connections was com- 180 P S SwW R
pared after being subjected to 90% relative

humidity and 85° F dry bulb temperature

for a total of 84 days.

LIGHTLY LOADED BENDING
Using the lightly loaded bending con-
figuration, the fatigue life of the connec-
tions was compared. This bending fatigue 180 P SW S R
method moved the wire 307 in each direc-
tion from its equilibrium position with a
load that varied from zero to 4 grams.

HEAVILY LOADED BENDING
Using the heavily loaded bending con-
figuration, the fatigue life of the connec-
tions was compared. This bending fatigue 160 SW P S R
method moved the wire through an angle
of 45” with a constant load of 300 grams
applied.

NOTE: S—Soldered,
P—Percussive weld.

SW-—Solderless Wrap.
R—Resistance weld.

—from Bell Laboratorics Record
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CRIMP WRAP
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INTERCONNECTION
TOOLS & EQUIPMENT

COMPANY NAME AND ADDRESS

RESISTANCE SOLDER EQUIPMENT
UL TRASONIC SOLDER EQUIPMENT
FLOW SOLDERING SYSTEMS

INDUCTION DE-SOLDERING TOOLS
HEATERS, MEL TING POTS, OVENS

HEAT CONTROLS

SOLDER
ULTRASONIC WELDING EQUIPT.

TENSILE STRENGTH TESTERS
HEAT CONDUCTION EQUIPMENT
WELD TESTERS & MONITORS

AUTOMATIC CONTACT FEED
HAND TOOLS

POWER TOOLS & MACHINES
WIRE STRIPPERS (MECH)
WIRE STRIPPERS (THERMAL)
POWER TOOLS & EQUIPMENT
PANEL WRAPPING MACHINES
WIRE UNWRAPPING TOOLS
FLUX & CLEANERS
GAS WELDING SYSTEMS
ARC WELDERS

> |RESISTANCE WELDERS
ELECTRON BEAM WELDERS
LASER BEAM WELDERS

HAND TOOLS

Aerojet-General Corp., 1100 W. Foothill Blvd., Azusq, Calif.
Alloys Unlimited, 21.01 - 43rd Ave., Long Island 1, N.Y. ..
Alpha Metals Inc., 56 Water St., Jersey City, N.J. ..
American Electrical Heater Co., Detroit, Mich, ......c.uvvuuneenns .
American Missile Prods., 15233 Grevillea Ave., Lawndale, Calif. ........

AMP, Inc., Horrisburg, Pa..ieiiicviiiiiciecesiiieniieiee e XX !Ixix X
Anchor Alloys, Inc., 968 Meeker Ave., Brooklyn, N.Y. ...... .

Artos Engineering Co., 2753 S. 28th St., Milwaukee 46, Wis. ..
BTU Engineering Corp., 179 Bear Hill Rd., Waltham 54, Mass. )
Buchonon Electrical Prods. Corp., Hillside, NuJo evovieveemseeiii X{X|X

Cannon Electric Co., 3208 Humbaldt, Los Angeles 31, Calif. ............. X
Connecticut Valley Chemicals, Inc., 178 Prince St., New York, N.Y. .... X
Contact, Inc., Hudson, NoH.  ceevveieeeeiesieeo X
Diomond Tool & Horseshoe Cao., Duluth, Minn
Edsyn, Box 868, Arleta, Colif. weveueeersvvirerosososomseseosesoeennee X

Eisler Engineering Co., Inc., 770 S. 13th St,, Newark 3, N.J. ..eeeeenn, X
Elco Corp., Willow Grove, Pa. ..cveeeeeueesssseserssosssoorsnn .

Electro-Minature Corp., 600 Huyler Ave., S. Hackensack, N.J.
Electronics, Inc., Willow Grove, Pa. wccviiiviiiiiiiniinerneeeinnes
Engineering&Electron Devices,lnc., 1024 N. McCadden Pl., L. A.

Eubank s Engineering Co., P.0. Box 563, Monrovia, Calif.
Ewald Instruments, Route 7E, Kent, Conne wevveveeveeernnernnnnnnnns X
Fairmount Chemical Co., inc., 136 Liberty St., New York, N.Y.
Farrelloy Co., 1243-45 N. 26th St., Philo. 21, Pa. .eveeevennnnnnnn.
Fostoria Corp., 1200 N. Moin St., Fostoria, Ohio .eceveeeveerevnneseeeerennnn, X

Gardner-Denver, Quiney, Ml et X XIXiX[X
General Electric Co., Industrial Heoting Dept., Shelbyville, Ind. ........
Homilton Standard Div., United Aircraft Corp., Windsor Locks, Conn. .... X
Henes Mfg. Co., 4301 Madison St., Phoenix 34, Ariz. ........ SN

Hobort Bros., Hobort Square, Troy, NoY. eevivevieevinenennn.

Hughes, Vacuum Tube Prods., 2020 Short St., Oceonside, Calif. .
Hunter Spring, Hotfield, Po. .cccveeveveeveerivinnnn.
Ideal Industries, Inc., 5127 Park Ave., Sycomore,
Kohle Engineering Co., 3317 Hudson Ave., Union Ci ]!
Kelsey-Hoyes Co., Orongeburg, S.C. eveereiieeiineieeerceeesessss oo X

Kent Mfg. Corp., 206 Center, Princeton, N.J.  ooovovviieeieeeennneeinnn ., X| XX
Kester Solder Co., 4201 Wrightwood Ave., Chicogo 39, I11. .3

Kressilk Prods., Inc., 73 Murroy St., New York 7, N.Y. ... ®,
Kulicke & Soffa, 135 Commerce Dr., Ft. Washington, Pa. ...ccevuuueennnnnn. X X
Lancashire Dynomo Electronic Prods. Ltd., Rugeley, Staffordshire, Eng.. X X X

London Chemical Co., Inc., 1533 N. 31st Ave., Melrose Park, [ll. ......... X
Mathias Klein & Sons, 7200 MeCormick Rd., Chicago 45, IlI. N

Nationol Leod Co., 111 Broodway, New York 6, N.Y. ............ o0 X
Nyborg Engineering Co., 533 Dawson Dr., Camarilla, Colif. .vveuuen.n.... X
Omark Industries Inc., 9701 S.E. McLoughlin Blvd., Portlond 22, Ore.. .. XX

Oryx Co., 13804 Ventura Blvd., Sherman Ocks, Colif. vverrrniieiernnnnnnnnn. X X XX
Precision Arc Techniques, 785 Woodend Rd., Stratford, Conn. . !

Prosser Industries Inc., 900 E. Ball Rd., Angheim, Calif. ...
Sciaky Bros., Inc., 4915 W. 67th St., Chicago 38, IIl. .....
Sippican Corp., Barnabas Rd., Morion, Mass. ........

Sonobond Corp., West Chester, Po. ..uvvuvevenn...
Tescom Corp., 27th Ave.,& 4th St., Minneapolis 14, Minn.
Texas Instruments Incorporoted, P.O. Box 66027, Houston 0
Thomos & Betts, Inc., Elizabeth L NJ v, X
TRG, Inc., 400 Border St., East Boston 28, Mass. . .

Unitek, Weldmatic Div., 950 Royol Oaks Dr., Monrovio, Calif. .
Weller Electric Corp., P.O. Box 345, Eoston, Pa. ............... .
Weltek Div., Wells lectronics, Inc., 1701 S. Main St., South Bend i,
Weltronic Co., 19500 W. Eight Mile Rd., Southfield, Mich. ...........0..0.ns X

>

>

>

>
>
x>

Cali
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COMPANY NAME AND ADDRESS HEEEHHRMEEREAERERHEER RS
VUV |2 (T|xiD| | S|xl0o|<|jw|Jd/D(x|XE 0|0
AMP, Inc., Harrisburg, Pa..cveerercrsreenencnns OO OO 0N Oeoorom | 128 X X XXX
Aflanhc Instruments Elecfrcmcs, Ine., 103 N. Beacon St., Bcsfcn, Mcss. XXX XX
Cadre Industries Corp., Endicott, N.Y. ..... I OOO OO DO s XX X X X
Cannon Electric Co., 3208 Humboldt St., Los Angeles 3'|, Calif. X X XX X |X|X
Control Logic, Inc., Natick, Mass. weveseresnesceessereecsesstosinnesssenssassssones XX
Data Science Corp., 3687 Voltaire St.,, San Diego, Calif. .evivvisecrererivennee X [X X |X
Dynalectron Corp., 440 Hester St., Son Leandro, Calif. ... e [ XX XX X X
Elco Corp., Willow Grove, Pa. .iieverveerennennsenensencsenee weens | X [ X X X X [X|X
Electronics, Inc., Willow Grove, Pa. ..cievevinnes XX X X X |X|X
Elektron Standard, Inc., South Windsor, Conn. ....e.neees S OCOOOOCEO00C000000 X X
Elpac Engineering & Mfg. Co., 800 E. Main St., Norristown, Pa. .eeeernnenns X X X X |X|X[X
Engineered Electronics Co., Y41 E. Chestnut Ave., Santa Ana., Calif. X X
Hughes, Yacuum Tube Prods. Div., 2020 Short St., Oceanside, Calif. XX |X|X
Mutron Corp., 125 Perkins Ave., Brockton, Mass. w.....esesessesesenes X X X XX
Paroplegics Mfg. Co., Inc., 304 N. York Rd., Bensenville, lll. ..cccoeesrere XiX|X X X X X X
Pastoriza Electronics, Inc., 285 Columbus Ave., Boston, Mass. .eccireeeernns X
Sylvania, Parts Div., 1000 Huyler St., Teferborc, BB oo 5 X |X X [X]X|X
Unitek, Weldmatic Div., 950 Royal Oaks Dr., Monrovia, Calif. .. X XXX
Walkirt Co., 10321 La Cienega Blvd., Los Angeles 45, Calif. .icoeereeernenes X X

METHOD

Resistance
Soldering

Heat Conduction
Soldering

Resistance
Welding

Wire Wrapping

Crimping

Electron Beam
Welding

Flow Soldering

Percussive Arc
Waelding

COMPARISON OF

PRINCIPAL ADVANTAGE

Even heating of joint; low heat
radiation; power source can

also be used for stripping

Simplicity of equip.; applicable to
most interconnections

Low heat radiation; speed in mak-
ing connections

No flux or cleaning required; con-
nections readily unwrapped

No heat or flux; no subsequent
cleaning of connection

Negligible heat radiation; micro-
miniature applications

Simultaneous connection of many
joints

Joining of very thin materials;
little thermal distortion

FEATURES OF CONNECTION |

Large contact area

Large contact area

Small size; high tensile strength
Large contact area

High mechanical strength

Small size; high tensile strength;
high density connections/unit
area

Large contact area

Very high tensile strength

INTERCONNECTION METHODS

SKILL
LEVEL

High

| High

High

Minimum

Minimum

Very high

High

Very high

REQUIREMENTS

Conductors must be cleaned
and fluxed; equip. moder-
ately sophisticated

Conductors must be cleaned
and fluxed

Sophisticated equip.
Tool space needed around
connection

Tool space needed around
connection

Complex equip.; vacuum or
gas atmosphere

Critical heat control

Sophisticated equip.
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INTERCONNECTIONS (Continued)

e =

CRIMP JUNCTION

A Crimp  Junction, formed by compressing a
barrel or strip shaped contact around a conductor
has the advantage that it can be made at any point
in the production cycle. Crimping can be done by
automatic machinery or by relatively inexperienced

Bench - mounted, air- powered crimping
tcol by Buchannan kas large canacity reel.

AMP’s automatic machine connects wires
to panel terminals by clips for production,

personnel using simple hand tools. Of course, there
is no fear of causing heat damage to components. Vir-
tually any size solid or stranded wire can be used.
Air and electrically powered machines with auto-
matic feed have increased the speed of crimping oper-
ations to a few hundred connections per minute and
with grid densities to 0.075 in. square. Equipment
is available that strips the wire simultancously with
programmed application of clips and terminals.

.

SOLDERED JUNCTION

Single console has
wire stripping, re-
sistance soldering
and conduction sol-
dering in one unit
with infinite heat
control from Ameri-
can Heater Co.

Smail sized temper-
ature control permits
accurate tip heat for
precision  soldering,
is made by Weller,

54

Soldered  Junctions, consisting of stranded or
solid wires joined by soft metal, are achieved with
minimum equipment and provide connections that
are good mechanically and electrically.

Heat to melt the solder over the junction may be
supplied by a hot iron (conduction soldering), or
generated by a small electrical current flowing
through the comnection (resistance soldering) or
conveyed to the joint by portable heaters, jets, or
automatic ovens (induction soldering). Assemblies
are also transported to heated tanks containing molten
solder where the councctions are either immersed in
the solder or the solder is forced over the connections
(flow soldering).

Resistance soldering provides uniform connections
with minimum danger of transferring heat or splash-
Contacts are
heated quickly and evenly across the joint, A resist-

ing solder on nearhy components.

ance soldering heat control mechanism is available
that automatically controls the amplitude and time
cycling of the electrical pulses that pass hetween the
clectrodes. Thus, inexperienced personnel may oper-
ate the soldering equipment successfully once the
control is programmed.
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Induction soldering is designed to localize solder
in the joint area and minimize heat around sensitive
components on the opposite sice. Equipment is avail-
able that positions solder preforms at junctions and
then places the circuit board under a hot air blast
which melts the solder preforms.

Flow soldering techniques, while providing simul-
tancous soldering of several connections at moderate-
ly high rates of speed often need some hand touch-up
soldering. Of course the assemiblies must he designed
with the connections bronght out to an area of the
assemibly which can be immersed in the solder with-
out damage to the components. In wave soldering,
the molten solder is pumped to the surface under
pressure to form a bulge or wave. The wave con-
tacts the connections on the bottom of the moving
assemblies. Wave and fountain soldering systems
are designed to control immersion depths to within
1/32 inch.

In ultrasonic soldering, parts to be soldered are
heated to a temperature slightly above the melting
point of the solder. Then, as the solder is applied
to this heated surface. an ultrasonic vibrator creates
an intense vibratory action within the solder. This
removes metal oxide films and other contamination
to permit the solder to alloy with the base metal.
Other methods are being developed for melting the
solder, including use of high intensity light heams
produced by lasers and arcs, and by direction of high
temperature air streams at connections fitted with
solder preforms.

Strength of Soldered Junctions

The strength of soldered junctions is greatly
influenced hy the base metal and its preparation. It
has heen conumon practice, especially in dip and flow
soldering, to pre-plate the copper conductors of
printed circuit hoards with gold or nickel. This pro-
vides a protective coating for the copper during stor-
age, as well as an aid to wetting of the solder when
the boards are finally placed in production. Pull tests
for tensile strength measurements were conducted by
the Army Ballistic Missile Agency at Huntsville, Ala-
bama. Tests proved that solder joints formed on a
copper surface were stronger than those on gold-plat-
ed surfaces. Greater strengths were realized when the
copper surface was nickel-plated, but the solder wet-
ting was about half that of a properly prepared copper
surface.

In other tests by Bell labs., failures occurred
when heavy gold plating had been used prior to
soldering. When the proportion of gold in the lead
or lead-tin reached 75%, a brittle alloy formed.
Stronger joints were obtained with just a flash coat-
ing of gold. Continued on page 57
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INSULATED WIRE

WIRE ———

NOTE: PUSH ROD OMITTED

L
pl=d

ANV

INSULATION SUPPORT
BACK

N/
\/

SPRINGS

SECTION

INSIDE DIMENSION

PUSH ROD

/IL

CLIP ACTS AS CRIMPING TOOL

- INSULATION

STRIPPED FROM WIRE

Diagrams show a series
of automatic steps in
clip interconnection of
wire and post. Top
sketch shows the 3 ele-
ments. Second is wire
inserted into anvil of
gun. Third is wire
stripped and ironed on
anvil. Bottom shows wire
on post. Supplied by
AMP Inc.
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Any one of these tools

will crimp

most contact types

Crimps most contact types —MS or proprietary for electrical or electronic
applications. No operator adjustments. For any production volume — low, medium
or high. And tools that meet the performance requirements of MIL-T-22520. All
these features are yours with these Buchanan cycle-controlled crimping tools
... field-tested and recommended by most Connector Manufacturers.

NEW!
MINIATURE
HAND TOOL

This brand new

miniature tool is just

6% long and weighs

only 10 ounces! Open

handle span is 4”.

Designed for crimping

miniature removable

pin and socket contacts #20 and smaller in
a multitude of sizes and designs, it permits
crimping in confined areas with minimum
operator fatigue, making it ideal for
female operators. Although it is approxi-
mately one-half the size of the standard
MS-3191 crimping tool, the Buchanan
miniature model retains virtually: all of
its vital features. No operator adjustments.
Positioners program tool to provide crimp
depth, crimp location and point of ratchet
release.

MIL
STANDARD
HAND TOOL

Meets all
requirements of
MIL-T-22520
Class .

Designed for low volume
production and maintenance, this
one tool and inexpensive
positioners can crimp almost
any proprietary or Mil-Spec
contact #12 through #20 — for
wire sizes #12 through #30.
By selecting the positioner, you
program the tool to provide
cnimp  depth, crimp location
and point of ratchet release.
There are no operator adjust-
ments.

MANUAL FEED TOOL portable or bench mounted

Pneumatic tool designed for
moderate volume production
can be used as portable tool
or bench mounted. Crimps
almost any proprietary or Mil-
Spec contact for wire sizes
#8 through #30. No operator
adjustments — crimp depth ad

justed by qualified personnel
for specific job. Weighs less
than 5 pounds. Replaceable,
inexpensive contact locator
properly positions contacts for
crimping and can be provided
to accommodate specific
contact sizes and types. Bench
mounted tool, available with
foot pedal, permits free use
of both hands for crimping
operation. Meets performance
requirements of MIL-T-22520.

AUTOMATIC FEED TOOL

portable or bench mounted

For high volume production, this tool
automatically feeds contacts fromdisposable
carriers which can be provided for almost
any pin and socket contact #12 through
#20 (also protects contacts from mechanical
damage). Speed limited only by operator's
ability to insert wires. Meets performance
requirements of MIL-T-22520. No operator
adjustments. Crimp depth automatically
controlled by interchangeable snap-in
blocks; accommodates foot valve control.
In bench mounted unit carrier reel holds
2,000 or more contacts. For portable
application, carriers in self-positioning
“see-thru” magazines hold up to 102
contacts; magazine automatically selects
proper crimp depth.

R

For complete information and engineering
assistance of your particular crimping
application; or for your free copy of
the new manual “Crimping Pin and Socket
Connectors”, write today!

BUCHANAN

ELECTRICAL PRODUCTS CORPORATION

238-5 Route =22

HILLSIOE, NEW JERSEY » (201) WA 3.7474

a subsidiary of Elastic Stop Nut Corporation of America

Circle 26 on Inquiry Card
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INTERCONNECTIONS (Continued)

Solder Joint Quality

Quality of soldered joints can be judged ac-
curately by visual inspection of spread, grain size and
brightness. The experienced inspector knows that
solder should spread across the base metal rather
than ball up on it; balling up of solder normally indi-
cates that the base metal is incompatible with the
solder. Bright joints result when solder solidifies
properly and is free of trapped gases. Joints should
be formed and cooled rapidly because solder becomes
grained during solidification. Fine grains and bright
finish are typical of a quickly chilled joint, whereas
columnar grains are apparent in a normal chill. and
large grains form around the center of a slowly
cooled joint causing a weak junction. The term “eold
joint” usually refers to a gray crystalline formation.
Studies prove this is the result of prolonged heating
rather than lack of heat. In dip and flow soldering,

This solderless-wrap wire stripping
machine by Eubanks Engineering can
produce up to 4,000 pieces per hour.

Insulated solid-conductor wire is fed
into this wire-wrap machine which
automatically strips the wire and makes
interconnections as programmed. Gard-
ner-Denver Co. makes the machine.

solder absorhs oxygen and tends to form large grains.
To retain fine solder grains, strict thermodynamic
controls are needed.

SOLDERLESS WRAP

Solderless \Wrapped Junctions made by wrap-
ping solid conductors tightly around terminals pro-
vide gas-tight connections with large coutact areas.
Solderless wrapping, like crimping, requires ounly
simple hand tools and little operator skill.  Multiple
conductor connections are easily accommodated, and
terminals may be “unwrapped” and re-wrapped to
meet changes in circuit design. Machines are avail-
able for wrapping conductors with very fine wire
(#32). and with terminal hole diameters down to
0.075 m.

Wrap machines are well adapted to automated
production, and much equipment is presently being
used for high speed, programmed panel wiring. Ma-
chines accept insulated wire and automatically per-

form the stripping prior to wire wrapping.
(Contined on page 39)

This ultrasonic generator can easily weld dissimilar metals.
The Sonobond Corporation manufactured this 20-watt unit.

ELECTRONIC INDUSTRIES + May 1964

Ultrasonic welding of aluminum connectors to a thin
film circuit deposited on a glass substrate is possible.
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A NEW PLUS FACTOR IN RELAYS

PHILLIPS-ADVANCE = Phillips Control Company Elgin Advance (two
names long synonymous with the highest standards of relay reliability). I
The recent consolidation of PHILLIPS and ADVANCE adds up to numerous phillips
plus-factors of real importance to all relay users—broader range of relay adva nce
types and sizes expanded research and development increased
plant facilities .+ new production economies - greater number of skilled Contr0| CO.
personnel + faster service thru broader distribution. For prompt attention
toeveryrelay requirement, contact the PHILLIPS-ADVANCE representative
in your area.

Joliet-lllinois
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INTERCONNECTIONS (Concluded)
L s e ——————

WELD JUNCTION

A weld junction, formed by heat or metallurgi-
cal Tuston of conductors, provides a strong clectrical
connection with good conductivity, Welding is wide-
Iy used in micro-clectronic packaging hecause of the
minute (sometimes negligible) enlargement of the
joint. \Wires, ribbons. or films, as small as 0.0005 in.
thick can be joined by reststance and electron heam
welding methods. Heating is conlined to a very small
arca. lessening the possibility of damage 1o neighhor-
ing components and circuits.

Percussive welding is an clectrical are method of
welding studs and cable ends to plates and terminals,
The weld is accomplished by storing electrical energy
m capacitors, then releasing it to produce a high cur-
ron density at the stud or cable tip. This jonizes an
arca which in turn produces an arc that melts the
tip and allows the stud to he pressed against the plate
for a welded union. The method is adaptable to a
wide range of applications hecause any low-carbon
ferrons  (and non-ferrous)  metals he

many can

welded, including : steel to steel, steel 1o lead-free
brass, steel to stainless or pliated steel. steel 1o copper,
alumimun 1o aluminum, and alumimmm 1o die-cast
zinc.

Electron heam welding is capable of high vohune
miniature connections with negligible heat distortion
to surrounding material. [t is capable of producing
thousands of welds i a single square inch of space.
Power needs are high and clectron scatter is a prob-
letn when work 1s outside an artificial enviromment.

In ultrasonie welding processes, the welder con
verts cleetrical energy to high frequency mechanical
vibrations. These ultrasonie vibrations are delivered
to the parts heing welded so that dynamic stresses of
ligh intensity are mduced on the workpiceees, caus-
g local plastic deformation of the interfaces. .\
metallurgical bond 1s formed in the solid state with
no melting of the matertals being joined.  Ndvan
tages mclude lack of thermal degradation or distor
ton of matertals. and the ability to join dis-similar
nmatertals,

lLaser welders are under development whicl are
expected to produce high mtensity welds in hrief
time periods, and with the added advantage of work-:
mg i normal atmospheres. A\ present limitation is
the
the

imability of these svstems to remove heat from
laser rod. requiring operation at low power and
low pulse repetition rates.

@® A REPRINT of this article is available from

<:7 \ ‘d
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CHARGING THE CAPACITOR
Upper sketch illustrates percussive stud welding. Small
tip on stud melts for fastening without a fillet. Lower
sketch illustrates a percussive welder supplied by Elco Corp.
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Weld Energy Computer is used as a production monitor to
indicate a GO, NO-GO condition in the fabrication of Welded
Electronic Modules. Units are built by Weldmatic Div./Unitek.

S

-

Closc-up view of an arc welding station by Precision Arc
Techniques that permits welds on parts as thin as 0.0002 in.

‘go

_— ’

* > —

pa

Resistance welding of module is performed in a white room

ELECTRONIC INDUSTRIES Reader Service Department to avoid contamination on a welder by Fl-Pac Engincering & Mfg.
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Assembly Performance Cost
(less than 30 seconds) (up to 10Gc.) (save up to $1.20)

These are FXR’s revolutionary new Amphenol /ipc “‘quick-crimp”
BNC coaxial connectors.

Assembly: Simplicity itself. No hypercritical tolerances, no tiny
washers or inserts. Just three pieces that even a butterfingers can
assemble in 15 to 30 seconds. And of course no braid comb-out or
anything like that.

Cost: Less, much less. ($0.60 each in quantities of 250.) That’s 60
cents to $1.20 less than other crimp-type connectors. And it’s seven
cents less than its UG 260 B/U counterpart. Plus the much-reduced
assembly labor costs of quick-crimps over UGs.

Performance: Positive electrical and mechanical uniformity. In-
creased cable retention. 500 volts rating. VSWR is uniformly
excellent to 10 Ge. Connectors are impedance matched to all 50
ohm RG cables normally associated with the BNC Series, but
may also be used with 75 and 95 ohm RG cables when VSWR is
not critical.

Test them yourself. Order a few (or a lot—we’re in mass-produc-
tion now) from FXR or your local Amphenol-Borg distributor. FXR,
33 East Franklin St., Danbury, Conn.

F)(HTMTHE RF PRODUCTS AND MICROWAVE DIVISION
OF AMPHENOL-BORG ELECTRONICS CORPORATION
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+0.01%

VOLTAGE
calibration
accuracy

CURRENT
calibration
accuracy

NEW FLUKE VOLTAGE/CURRENT

New solid state Fluke Model 382A is a combination +0.01% voltage
calibrator with 0-50V capability in two ranges, and +0.02% current
calibrator with 0-2 ampere capability in four ranges.

‘ine or load regulation is 5 ppm. Main feedback loop amplifier is
chopper-stabilized. Fluke-manufactured, precision wirewound resistors
in the sample string are matched for accuracy and temperature co-
efficient. Reference zener diode and current regulating components are
isolated in temperature-controiled oven.

Current and current/voltage limiting provide precise and continuously
variable control of output. Continuous short-circuit is harmless to the
instrument. Removal of overload restores normal operation. Current
or voltage limiting is indicated by front panel lamp.

Output is controlled via six in-line front panel decade switches. Ter-
minals are provided both front and rear for remote sensing of output
voltage. Mechanical construction utilizes plug-in flow-soldered glass-
epoxy printed circuit boards.

Modei 382A requires only 5% ” of rack space. Price is $1,595. The
Model 383B, a digitally programmed version of the Model 3824, is
available for systems applications. Be among the first to get the full story!

Send for full specification data on the Model 382A,
plus new 64A Catalog Digest describing 40 models of
Fluke differential voltmeters, power supplies and other
precision instruments. Address JOHN FLUKE MFG.
CO., INC., Box 7428, Seattle, Wash. 98133.

ELECTRONIC INDUSTRIES + May 1964
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CALIBRATOR

Precise performance in the

VOLTAGE MODE

for calibration of voitmeters and
instrumentation systems

OUTPUT VOLTAGE: 0 to 50 VDC;
C to 5 vDC

OUTPUT CURRENT: 0-2 amperes, limited
to any preset value from 2 mato 2 am;
in three ranges

CALIBRATION ACCURACY: +0.01%

STABILITY: Per hour, 0.002%; per day,
0.0025%; per month, 0.005%

RIPPLE: Less than 50 uv RMS

RESOLUTION: 100 uv (50V range); 10 uv
(5V range)

Precise performance in the

CURRENT MODE

for calibration of ammeters, current
shunts, resistors; gyro torquing and
solenoid exitation

OUTPUT CURRENT: 0-2 amps in four rgs.;
0-5 ma, 0-50 ma, 0-500 ma, 0-2 amps
OUTPUT VOLTAGE: Limited to any preset

value from 5 to 55 volts in one continu-
ously variable range
CALIBRATION ACCURACY: --0.02%
STABILITY: Per hour, 0.0025%; per month,
0.005%
RIPPLE: ~0.002% of range RMS
RESOLUTION: 0.01 ua maximum
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For a good start...
call ARCO!

Thinking of anew productline? Here's a good
way to begin: Have a factory-trained Arco
Sales Engineer stop in to discuss your parts
list, present and future requirements. Need
MIL-approved parts? Arco has them wherever
specifications are applicable. Need a few
pieces for breadboarding? Arco’s Sales Engi-
neer will take your prototype order. Maybe
even give you samples. He can even help you

determine the specifications you need. And
whatever you order from Arco, you're assured
of delivery in production quantities, within 24
hours. Arco’s regional headquarters are
stocked in depth and are located to serve key
industrial areas from coastto coast.You'll nev-
er lose production time if you phone, wire or
TWXArco to maintain production inventories.
You'll always get top quality...for instance...

3 REGIONAL HEADQUARTERS
TO SERVE YOU BETTER!

For best terminations...

say [DIBUIISEIal

No matter how good the equipment, it can't
operate without perfect electrical contacts.
That's why Deutsch Connector makes reliabil-
ity a reality in plugs, receptacles and rack-
and-panel terminations. All Deutsch contacts
are precision machined of tough copper al-
loys. They are designed to eliminate bending

contact electrical connectors, including: mini-
ature, subminiature, coaxial, hermetic, rack/
panel and umbilical types. All will meet or ex-
ceed MIL specifications wherever applicable,
and are manufactured under the strictest
quality controls. At Arco, the Deutsch Division
is a self-contained unit for assembly of con-

or scratching of pins during
mating or test probing, and are
guaranteed for precise pin diam-
eter and contact separation force.
Deutsch designs, develops and
produces a full line of multi-

ARCO

electronics inc.

nectors, providing virtually any
assortment on 24 hour notice. For
complete specifications of
Deutschterminating devices,
write or phone Arco Electronics
for Bulletin DCC.

Community Drive, Great Neck, New York 11022 O 516 HUnter 7-0500 O TWX 516-466-0235 O Branches: Los Angeles: ARCO
CAPACITORS, INC. O 1548 South Robertson Boulevard, Los Angeles 35, Calif. 90035 OO 213 CR 1-1151 O TWX 213-273-4092
O Dallas: ARCO ELECTRONICS, INC. T 2523 Farrington Street. Dallas 7, Texas 75207 OO 214-631-0270 O TWX 214-631-5910
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48 HOUR
DELIVERY
ON THESE
MIL SPEC

RESISTORS

MIL-R
9444

(Inch.) Watts Volts

Lgth. | MIL 'MIL Max.

AFRT11

34 | 25 | 300

 |AFRT10

1/2

AFRT13

1

11/32

If your application calls for one of the four precision wire wound resistors described above, you
can get it in 48 hours from Daven! All are available in standard decade values. Tolerances of
1% to .01%. For complete information, write or call today.

= CHARACTERISTICS OF ALL DAVEN RESISTORS mummmn

Non-magnetic, radiation-resistant,
tolerances: +.005% to *=71.0%.

LEAD TYPES: Axial wire, radial wire, printed circuit
wire, radial lug, printed circuit lug, plus many
wire lead materials and platings.

385 STYLES: Epoxy, varnish or silicone coated,
metal encased, solder sealed.

SIZES: From .1” dia. x .235" long to 7" dia. x
2%" long.

OHMIC RANGE: 1 milliohm to 25 megohms.

TOLERANCE (production basis):
Absolute — down to & including =.005%.
Matched — down to & including =.001%.

TEMP. COEF.: =1 PPM/°C to +600C PPM/°C.

DAVEN |

MANCHESTER,

STABILITY: Down to 0==20 PPM for 3 yrs.

RISE TIME: Down to .05 usec. POWER: .03 watts to
10 watts. VOLTAGE: 1000v to 2000v.

THERMAL EMF: Down to 2.5 uv/°C.
NOISE: Down to thermal noise level.
MIL SPECS: Meet or exceed MIL-R-93 & MIL-R-9444,

HIGHEST RELIABILITY
with over 10 million test hours calculated
failure rate of 0.02% /1000 hrs,
based on full power @ 125°C.
PARTICIPATION IN ALMOST EVERY MAJOR
MISSILE HI-RELIABILITY PROGRAM

(603) 625-9746 « TWX 603 623-4938 o Cable DAVEN MANCHESTER,

May 1964
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Save you money, for one thing.

ConsiderDelcoRadio’s press fit and stud baserectifiers.

They’re designed and built for rugged automotive
applications, where devices don’t stick around long
unless they’re especially reliable— (successful opera-
tion for several billion device hours insure this)—
and they don’t get used at all unless their price is low.

The 18-ampere 1N3491-93 press fit series in 50, 100
and 200 P.R.V. ratings will withstand current surges
to 300 amperes. Hermetic sealing and extensive
thermal cycling assure stability of operation from
—65°C to +175°C—for as low as two cents an amp.

For stud mounting, the same basic rectifier is avail-
able in the 15-ampere 1N3208-12 series with stud

*Union, New Jersey Detroit, Michigan Palo Alto, Californiz *Santa Monica, Cal. Syracuse, N.Y.
1054 James St. 5151
GRanite 2-2668
AREA CODE 315

324 Chestnut St.
MUrdock 7-3770
AREA COOE 201

57 Harper Ave.
TRinity 3-6560
AREA COOE 313

01 Town & Country 726 Santa Monica

Village Blvd
DAvenport 6-0365 UPton 0-8807
AREA CODE 213

AREA COOE 415

So what can a high volume
automotive semiconductor do for you?

package. They will maintain full-rated peak reverse
voltages of 50, 100 or 200 volts to +175°C which
extends through the forward current derating range
of 150°C to 175°C.

Or maybe you’d be interested in other rectifiers
being readied for high volume applications such as:
the new 750 ma, 50- or 100-volt silicon encapsulated
DRS 100 series, the DRS 150 series of 1.5 ampere
“top hats,” or the heavy-duty 800 to 1200-volt,
250-ampere DRS-250 series.

For the full story on delivery, price and reliability
advantages these high volume devices can offer you,
contact any Delco Radio sales office. They’ll supply
you with data, prices and applications assistance.

DELCO RADIO @

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

*Chicago, lllinois

. Hartem Ave.
775-5411

AREA COOE 312

*Office includes field lab and resident engineer for applications assistance. Generd Sales Office: 700 E. Firmin, Kokomo, Ind., Gladstone 2-8211—Ext. 500 » Area Code 317
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NEED TECHNICAL INFORMATION ON

METALLIZED GERAMIGS?

e n - il
p WEl e T Sl 47 gl

AVAILABLE FROM AMERICAN LAVA
UNDER ONE RESPONSIBILITY:

15 METALLIZABLE CERAMICS

6 Steatites 1 Forsterite 1 Zircon
2 Beryllias 5 Aluminas

4 METALLIZING PROCESSES

Refractory Metal Powder Silver Am,
Active Metal Platinum-Gold

Since all ceramics and metallizing pro-
cesses are not interchangeable, our engi-
neers will suggest combinations likely to
meet your requirements,

8,-,",
apn L
Q
Vg Co""po
Tagy,
©n

PLUS PLATING, including:
Copper, tin, silver, nickel,
cadmium, gold.
SOLDERS AND BRAZES, including: If you need facts about metallized

60% 1in-40% lead; 95% lead-5% silver; ceramics, we suggest that you request
95 % lead-5 % indium;

ol T e FSIAAB suciern no. 632

72 % silver-28 % copper;
Electronic Grade-coppenr;
Electronic Grade-Silver

It has 20 pages on high and low temperature metallizing,
high and low temperature hermetic seals, ceramics and
metals commonly used in metal-ceramic assemblies, property
METALS FOR ATTACHMENT, including: fg:}:’:s jr:gp:];zl’s“‘psj””g t’.he”"‘" SO ©1F sy E6x

, suggestions on patterns, and on design

Nickel-Cobalt-lIron alloys, and installation.

molybdenum, nickel, copper,

3 . If you will submit your problem in detail, our engineerin
stainless steel-300 series. y ’ e g J

staff will help you find the best combinations for your re-
quirements. Prototypes can be supplied at reasonable cost.

63rd

American Lava Corporation 3m

PHONE 265-3411 (Area 615), CHATTANOOGA, TENN 37405 A SUBSIDIARY QOF COMPANY YEAR
For service, contact American Lava representatives in Offices ef Minnesota Mining and Maaufacturing €o. in these cities (see .3 OF ]
your local telephone directory): Birmingham, Michigar ® Boston: Needham Heights, Mass ® Chicago: Bedford Park, Illinois CERAMIC

Cleveland, Ohio ® Llaurens, S. C. ® Los Angeley, Calif. ® Minreapolis, Minn. ® Metropolitan New York: Ridgefield, N. J. : LEADERSHIP
Up-State New York: Phelps, New York ® Philadelphia, Pennsylvaniz ® Richardson, Texas ® South San Francisce, Californ.a

All export except Canada: Minnesota Mining and Mznufacturing Co., International Division, 99 Park Ave., New York, N. ¥,
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HERE ARE THE WINNERS IN OUR

MOST USEFUL ARTICLE

IN 1963

CONTEST

st Prize Winner

JAMES FISK, E. E.

Raytheon Missile/Space Div.
Box 902, Hartwell Rd.
Bedford, Mass.

<

nd Prize Winner

HENRY M. ALKEN, Sr. Engr.

Varian Associates
1500 Kings Highway
Cherry Hill, N. J.

“New Developments in Antennas”

The most useful article in 1963 in ELECTRONIC
INDUSTRIES was "New Developments in Anten-

‘nas,” (June, 1963) because it was very timely

and informative and proved to have important
practical application to my work. Shortly after
reading the article our department was given
an assignment which included some rather un-
usual anftenna requirements. Since this work
is somewhat. out of our field, | was given the
task of acting as liaison to the antenna group
with whom | was to survey the latest develop-
ments and submit ‘a report making recommen-
dations on suitable antennas. Since | had only
recently been informed of the State-of-the-art
by this article, | had a better basis from which
to start an investigation. This enabled me to
ask more penetrating questions and to com-
plete the task with a smaller expenditure of
time and energy.

James Fisk

“Disarmament: What Would it Mean
to the Electronics Industry”

The most useful article in 1963 in ELECTRONIC
INDUSTRIES was “Disarmament: What would it
Mean to the Electronics Industry,” because this
piercing, analytic article has caused me to take
a long, considered fook at the complete posture
of my company’s defense engineering program.
The unusual depth and succinct presentation
of the essential facts and the problems which
will be encountered should disarmament be
vigorously pursued have permitted my staff to
re-direct their thinking toward the complete,
total, big picture. | can confidently say the arti-
cle has saved us incalculable time and money.
Articles of this quality are all too rare.

Henry M. Alken
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rd Prize Winner

F. J. D’'AVOLA, JR.,
Comp. Engr.

GPL Div., General Precision
Aerospace Group

63 Bedford Rd.
Pieasantville, N. Y.

th Prize Winner

GEORGE A. WHITTEN,
Res. Sp.

Lockheed Missiles & Space Co.
Dept. 91.35

P. O. Box 504

Sunnyvale, Calif. 94088

th Prize Winner

J. S. ROGACZEWSKI,
Engr.

Burroughs Corporation
6071 Second Ave.
Detroit 32, Mich.

“Designer’sGuideto:Lamp
Selection: Indicator Lights
and llluminated Switches”

The most useful article in 1963
in ELECTRONIC INDUSTRIES was
"Designer’s Guide to: Lamp Se-
lection: Indicator Lights and II-
luminated Switches,” because
up until the appearance of sub-
ject article, we maintained the
use of many devices to obtain
various individual indicating
functions. Due to the information
obtained from subject article,
we were able to combine the
functions of switching and in-
dication within one component
rather than the use of two com-
ponents. We, therefore, obtained
a cost saving, stocking problem
and panel simplicity (human
factors) of design. At one time
we were improperly utilizing var-
jous neon lamps for circuit de-
sign which caused failures in
the field. We have since been
informed properly as to selec-
tion of lamps to obtain a higher
reliability and service life.

F. ). D'Avela, Jr.

“Who is the
Unemployable
Engineer”

The most useful article in 1963
in ELECTRONIC INDUSTRIES was
"Who is the Unemployable Engi-
neer,” because it incited me to
a self evaluation as | read it. |
decided that | was too special-
ized and | undertook some stud-
ies to broaden my technical
perspective. Little did | realize
that a few months later | was
to find myself within the ranks
of the surplus. It would be trite
to say the article saved my job,
but my new perspective enabled
me to find—quite quickly—a
new position within the company.

Ceorge A. Whitten

“A Look at
Coded Disks
and Encoders”

The most useful article in 1963
in ELECTRONIC INDUSTRIES was
“A Look at Coded Disks and En-
coders,” because the article re-
vealed a possible solution to a
serious instrumentation problem.
Prior to reading the article, it
seemed impossible to obtain a
10 bit encoder with a moment
of inertia less than 15 gram ¢m?
as a standard product. By con-
tacting the author, it was dis-
covered that such an encoder
does exist and at a reasonable
cost. As a result, two encoders
were purchased and are going
to be used in a piece of special
purpose test equipment.

Jerome S. Rogaczewski

In the February 1964 issue we asked you to tell us which article that we published in
1963 was the most useful to you and why. The response was gratifying. From the
many returns our editors selected these winners. Our congratulations to them and
our thanks to all who participated. The most popular article was ‘‘Mathematical
Models For Engineers.” A reprint of this article is being sent to all participants.

The Editors, ELECTRONIC INDUSTRIES

ELECTRONIC INDUSTRIES
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1964

NO WONDER OUR
PRODUCTS ARE
PREFERRED BY 84%

OF THE DESIGN ENGINEERS

65 YEARS DEVOTED

TO THE PRODUCTION

OF SOLDER AND FLUXES
FOR UTMOST RELIABILITY

KESTER SOLDER

KESTER SOLDER COMPANY
4210 Wrightwood Avenue, Chicago, lllinois 60639
rk, New Jersey « Anaheim, California » Brantford, Ontario, Ca

Y ¥ I ¢ * * F ®F ' P RFROF Y ORFER F F F &R X »>E B B §F &8 _ § 0% 3 °% N § 0 _ B B B 8 B 9§ § B R _ 2 R B B E_JN B_N 8 N J N N J
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1899-1964—65 years manufacturing highest quality solders and fluxes
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thal's .wlry HUGHES//VASA SYNCOM relies on the praven
dependability of Allen-Bradley e/ectranjc components

8 The launching of Syncom Il marked a new milestonc in establishing
warldwide connnunications, and Allen-Bradley is proud of its contri-
bution to the Syncom Project. In the satellite’s electronic systens for
conmnunications, connnand, and telemetry, hundreds of Allen-Bradley
fixed resistors are proving their complete dependability. The exclusive
hot molding process—developed and used only by Allen-Bradley—
provides such uniformity from resistor to resistor that long terin perform-
ance can be accurately predicted . . . a fact that’s ficld proven by more
than ten billion A-B hot molded resistors now in service.

In addition, the Syncom satellite emploved Allen-Bradley hermet-
ically scaled metal grid precision resistors. These ‘Type A resistors have
no equal for long-term resistance stability. high frequency performance,
and low noise. A-B discoidal feed-thru capacitors were also widely useel.
These rugged, comnpact capacitors arc free from a'l parallel resonance

eflects below 1,000 Mcps.

Follow the exainple of Hughes Aircraft and let Allen-Bradley quality
clectronic components give vour equipment that “‘extra measure” of
quality that spells success. For more complete details on the full line
of A-B clectronic components, please write for Publication 6024.
Allen-Bradley Co.. 222 W. Greenfield Avenue, Milwaukee, Wis, 53204,
In Canada: Allen-Bradley Canada Ltid., Galt, Ontario.

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS

Types of Allen-Bradley Electranic Components
Used in the Syncom Satellite

Ab

CAH
S1LENIY

PRECISION METAL GRID RESISTORS—Avail-
ablein Y%4*, Y%, and 1 watt ratings, and resist-
ance values from 500 ohms to 2.0 megohms
with tolerances of 0.1, 0.25, 0.5, and 1.0%.

= ‘,

HOT MOLDED RESISTORS—Available in 1/10,
Y, Y>*, 17, and 2-watt ratings, and alt stand-
ard EIA resistance values and tolerances,
plus values above and pelow standard range.

5 FEED-THRU* AND STAND-OFF
CAPACITORS —Available in stand-
ard values of 470 mmf—=20% and
1000 mmt —0 +100%. Special val-
ues from 6.8 mmf to 1500 mmf,
Rated to 500 v DC max.

*These ratings were used in Syncom

v

Syncom Satellite -the first synchronous
communications satellite built by Hughes
Aircraft Company for the National Aeronau-
tics and Space Administration., With an
orbital speed matching the earth's rate of
rotation, a synchronous communications
sateilite appears to hang motionless over-
head; and at its height of 22,3G0 miles, more
than a third of the earth can be seen. Thus,
it is possible for three such satellites to form
a vast television and telephone network which
would circlie the giobe and provide uninter-
rupted service,

31.05-4€
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B To insure consistently accurate rcadout of their recorder,
Brush insists upon the ultimate in component reliability. For
this reason, Allen-Bradley hot molded resistors are their stand-
ard for their direct writing recording system.

The complete reliability of A-B hot molded resistors is
proved by an “in service” record of more than ten billion
resistors without a single instance of catastrophic failure. This has
been made possible through Allen-Bradley’s exclusive hot
molding process that results in such complete uniformity —
from one billion resistance units to the next—that long term

BRUSH DIRECT WRITING . . .

RECOROING SYSTEM IN USE resistor performance can be accurately predicted. Their stable

7 MOS0 COENEES characteristics and conservative ratings are your assurance of
faultless performance even in super-critical applications.

Performance experience is the rcason for the constantly
arowing family of electronic engincers who have standardized

Brush uses AII&”'Bf'adley on A-B hot molded resistors. You can only benefit by following
”at Malded Hes’-sta’,s such qualified leaders. Publication 6024 gives detailed informa-

tion on these and other A-B quality clectronic components. So

i i ili please write: Allen-Bradley Co., 222 W. Greenfield Ave.,
beca”se their rellablllty Milwaukee, Wis. 53204. In Canada: Allen-Bradley Canada

is established by years Lid., Galt, Ontario.

Of ex el'ience *At NASA,a Brush Recorder was used to design a control systemwhichwould
p bypass the pilot and project the plane into prolonged zero gravity flight.

TYPE TR 1/10 WATT MIL Type RC 06

TYPE CB 1/4 WaTT MIL TYypE RC 07

TYPE EB 1/2 WATT MIL TyrPE RC 20

m
TyPE GB 1 WATT mlLTvps RC 32

N
Brush Instruments' Recorder - mr —
and internal view of channel | V TypE HB 2 WaTTS MIL TyrE RC 42
amplitude control showing use !
of A-B hot molded resistors. ! HOT MOLDED FIXED RESISTORS are available in all
= { standard EIA and MIL-R-11 resistance values and

tolerances, plus extended ranges below and
above standard limits.

ALLEN-BRADLEY
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SINGLE @ CONTACT RATING
35 AMPERES - 115 VAC
20 AMPERES - 230 VAC.

car vo. [ ~ <~ |

ELKHART, INDIANA

) - 45+ :
/) CONTACT NOR, OPEN

' S0 coiL-115v. - S0 CY.
LSBT IND. 4 « ,0ap
353 AMP. - 115V, 80 EY
20 AMP. - 230V. 80 Y.
THE ADAMS & WESTLAKE GO

Type 1140 normally open load relay

L ;.__v

Type 1133 normally open load relay

Type 1123 normally open load relay

New patented feature makes these Adlake relays spin-out” proof

Now all Adlake normally open 35-ampere load relays are protected against *uncontrolled
breaking and making of the load circuit. Not as an option—but as a matter of course. Only
Adlake relays have this advantage. The diagrams show how this patented anti spin-out
feature works. For further information, contact your Adlake representative or Adlake
direct. WRITE FOR A FREE CATALOG TODAY. Visit Adlake booth 678 at the ASME Show— May 11-14.

Spin-out occurs when a mercury
plunger relay is subjected to high
inrush currents of relatively long
duration. This sets up a heavy mag-
netic field which imparts a rotary
motion to the mercury column. Cen-
trifugal force displaces the mercury
in the center cf the column against
the side of the plunger. causing the
center of the column to sink. The
phenomenon stops when cup and
central electrode are exncsed. How-
ever, it begins again as soon as
enough mercury has been restored

to the area over the cup and central ) , L |
electrode. Uncontrolled making and \y) ? Y
|

oAk
breaking of the contact circuit may —' p
continue untilthe relayis destroyed. _{‘
1
Q
The Adams & Westlake Campany, Department

ELECTRONIC INDUSTRIES -
<«—— Circle 34 on Inquiry Card
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In an Adlake nor-
mally open 35-
ampere load relay,
ports in plunger and
refractory liner let
the mercury re-enter
the area surrounding
the cup and central
electrode as illus-
trated. This com-
pletely eliminates the
tendency toward
self-destruction of
the contact mech-
anism.

ADLAKE MAKES MORE KINDS OF
MERCURY RELAYS THAN ANYBODY

Riai

RELAYS

P-8805, Elkhart, Indiana, Area 219 COngress 4-1141
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FEATURE

This printed circuit card
connector is made with
hermetic seals. The
pencil points out one
of 50 glass seals used
in the connector.

By ARTHUR STASCH

Industrial Engineering Mgr.
Amphenol Connector Div.

Amphenol-Borg Electronics Corp.

1830 S. 54th Ave.
Chicago 50, MI.

THE HERMETICALLY SEALED CONNECTOR
AND ITS CAPABILITIES

What will hermetically sealed connectors do or not do?
What can be expected of them

as opposed to other connectors?

How are they affected by temperature,

humidity, pressures, thermal and physical shock etc.
These and other pertinent questions are answered here.




HERMETICALLY SEALED CONNECTORS offer a gas- or
air-tight interconnecting junction that can help en-
vironmental problems. They can be used to bring
electric circuits through walls and bulkheads in
rocket engines, missiles, submarines, spacecraft and
computers.

But hermetic sealing has limitations as well as
advantages. An understanding of these benefits and
limitations is essential for design engineers.

* * *

Let’s start with this definition: A hermetic seal
must be gas-tight and be able to conduct a current
into the sealed container with minimum disturbance
to the circuit. This performance must be maintained
for extremes of temperature, humidity, pressure,
thermal and physical shock, vibration and corrosive
atmospheres.

Under all these conditions, the connectors must
withstand rated current and voltage, and maintain
a high insulation resistance. They should produce
no corona, nor have excessive shunt capacitance or
dielectric losses.

Tolerances Harder to Obtain

In spite of this, many designers treat a hermetically
sealed connector like any other connector. Since a
hermetically sealed type is subjected to heat to obtain
the hermetic seal, tolerances are harder to obtain and
hold than with a normal connector.

This problem is made even more acute by circuit
designers who attempt to design their own connec-
tors or who wait too long in laying out their cir-
cuits before considering what a sealed type can and
cannot do.

What will they do—or not do?

Let’s check temperature range first. A routine
requirement is from —65° to +400°F. But, it is
possible to produce hermetically sealed types that
will operate from —200°F to +0600°F. And, we're
convinced this is not the final limit. Work is being
done to extend this range.

When a designer wants a connector that will op-
erate beyond the normal temperature ranges, he
must realize that he is asking for a special product
that will require design and development time of its
own. He should factor this time into his scheduling.

The high temperature problem is quite complex.
It creates related problems. Structural stability is
critical because the atomic structure of most alloys
becomes quite mobile at high temperatures. Few
alloys are stable for long periods of time at high
temperatures.

Age-hardened materials may overage,
hardened materials may anneal and alloys contain-

work-
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ing many different elements may form new phases,
lose strength and become brittle in certain tempera-
ture ranges.

What about mechanical loads and stresses? Vari-
ous mechanical loads are imposed on today’s air-
frames, rockets, missiles and power plant components.

But, these problems have heen solved with the
use of Austenitic stainless steels Types 310S, 316L,
321 and 347 in hermetically sealed connectors. They
have good strength, good fabrication characteristics
and good corrosion resistance where the needs are
not too rigid. They are used where the temperatures
range from —200° to +600°F.

Also, development work is now being carried out
with aluminum for hermetically sealed connectors.
This would help solve the weight problem for such
uses as missiles and airframes.

To select the proper material for severe condi-
tions of shock and vibration, the designer again
must allow time for connector design and material
development. These uses require working with such
variables as tensile, yield, impact, fatigue, shear and
bearing strengths; elongation, ductility and modulus
of elasticity. Thermal failures might result from sud-
den intermittent or widely fluctuating temperatures.
Physical properties, such as the coefficient of ex-
pansion and thermal conductivity, must also be
evaluated.

Construction sometimes limits what a sealed con-
nector will do. The seal, for example, is only as
strong as its weakest link. An O-ring seal has a
maximum temperature range of —65° to +400°F,
while connectors without O-rings can have a much
broader range.

First Consideration

Good adherence between glass and metal is needed
for an effective seal. Any glass will “wet” and ad-
here to a clean, gas-free metal if the metal surface
is covered with an adherent oxide layer, and if the
temperature is raised to where the oxide dissolves
in the glass. Contrary to popular belief, a rough sur-
face is not desirable. Glass never becomes fluid
enough to fill tiny crevices.

Because thermal expansion curves do not coincide
exactly as temperature rises to the annealing point
of glass, stresses occur that must be considered. The
seal can be made relatively free of stress if the shell
material expansion curve shows that the glass is
held in a constant state of compression, up to glass
transformation temperature.

For instance, when iron-nickel alloy contacts—
such as Driver Harris No. 52—are sealed to Corning
9010 glass, this stress-free condition is possible if
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SEALED CONNECTORS (Continued)
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the Curie temperature of the metal, the glass trans-
formation temperature and expansion coefficients are
related to insure low stress at any temperature.

Briefly, an iron-nickel alloy contact should:

1. Have an expansion coefficient that closely
matches the glass over the entire assembly tempera-
ture range.

2. Melt at a higher temperature than the glass.

3. Be stable at all temperatures below the sealing
temperature (show no chemical transformations or
accompanying expansion changes).

4. Adhere well to glass (for oxide seals, good ad-
herence is needed between oxide and metal, and be-
tween oxide and glass).

5. Have good electrical and thermal conductivity
if heavy currents are to be carried.

Glass Must be Fluid

A temperature high enough for the glass to be
fluid is needed when the glass and metal are brought
into close contact for sealing. Sealing temperature
of the metal generally equals or exceeds that of the
glass.

De-gassed metal with surfaces free from contami-
nation or defects is subjected to pre-oxidation prior
to firing. This step is essential, depending upon ma-
terial used. After sealing, if the proper oxide color
appears, it is satisfactory. A bright, clean metal sur-
face means poor oxidation prior to glass flowing on
the metal; the seal may be vacuum-tight but lack
mechanical strength. A black seal denotes over-

oxidation; the seal will be strong but inclined to
porosity.

Seals made correctly are very tough and will bear
large thermal shocks without harm.

Electrical properties of glass are important, since
hermetic seals may fail by electrical leakage over
the glass surface, or by electrolysis in the glass. Cir-
cuit characteristics, especially in the ultra-high fre-
quencies, often depend on the power factor and the
dielectric constant of the glass used. End use of a
glass-metal seal is an important factor in the choice
of materials. Properties for some glasses used for
sealing are given in Tablel.

It should be recognized that thermal expansion
is the rate a material increases its volume when
heated. Linear coefficient of thermal expansion is
the rate a material elongates when heated.

Several needs limit the choice of metals that can
be joined to glass:

1. Thermal expansion must be uniform over tem-
peratures ranging from below room temperature to
above the annealing point of the glass.

2. Be stable during sealing (it must not soften
or burn at sealing temperatures).

3. Adhesion between the metal and its oxide must
be good.

4. Amounts of gas given off by the metal at seal-
ing temperatures must be very low.

The mechanism of glass-metal seals is not com-
pletelv understood. It depends, to a degree, on the
oxide film that forms on metals when they are
heated. The film should be relatively thin to elimi-
nate danger of flaking from the metal surface. And,

Hermetic seals may be seen around contact pins in the plug section of this 37 pin connector.
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it must be non-porous if a hermetic seal is desired.
When glass and metal surfaces are heated. tempera-
tures must be high enough so the glass becomes
molten and makes close contact with the metal oxide
film. The oxide is ditfused or dissolved to some de-
gree 1 the glass.

Three Basic Seals Available

The glass-to-metal seals are produced in three
main categories—soit-glass-irit, matched-glass, and
compression-glass types. Iach type depends for a
seal upon a hond between a metal and a glass mem-
ber. The method of obtaiming the hond differs.

The soit-glass tyvpe uses an cnamel-type glass
bonded to mild steel. This glass 1s similar in some
respects 1o the frit used on porcelainized steel. The
combination makes an economical seal useful over a
limited temperature range.

The matched-glass type uses low expansion allovs
such as Kovar and glasses with matched expansion
coeflicients.  This type 1s usein! for withstanding
thermal shock and wide temperature ranges.

The compression-glass seal 1s a fairly new develop-
ment, aimed at increasing the physical strength of
the glass-to-metal seal. [t has a steel outer shell
shrunken into the glass insulator so that the glass
1s under compressive forces at the needed operating
temperatures. Unlike the other seals, the thermal ex-
pansion coetticients of the glass and metal are de-
liberately nusmatched.  This ards in mamtaiming a
seal over a wide temperature range. One feature of
compression seals 1s that miniaturized and multiple
contact connectors and headers may he produced.

The matched-seal requires equal coefficients of ex-
pansion of the glass and metal, plus an oxide bond to
form the scal. Metals used i such seals must he

special allovs—such as Kovar, Rodar or Therlo. Be-
Cause restraint or compression is not essential i oa
matched seal, the glass area can vary in shape from
circular to clongated oval. These designs have less
resistance to shock, hoth physical and thermal.
Glass thickness should 1ot be less than 0.030 in.
due to the inherent phvsical weakness of a matched
seal and the high cost of manufacturer. Conversely,
glass heads have heen made as thick as 0.250 in.
Contacts or terminals should he round in cross
section where thev pass through the glass: their
shape at the point of electrical connection will de-
pend upon usage. In a Novar or maiched seal, hoth

evelet and pin material must be of Kovar.
Principle is More Physical

The underlving principle of the compression (or
mismatched) seal is more physical than chemical.
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SEALED CONNECTORS (Concluded)

While matched seals depend upon formation of an
oxide bond and the closely matched coefficients of
expansion of the glass and metal, the mismatched
seal depends to a great extent on the elasticity of
glass and purposely mismatched coefficients of ex-
pansion.

But, more than a physical bond is present in a
good compression seal. The great physical strength
of the seal results from the glass being stronger in
compression than in tension. In a compression seal,
a substantial thickness of metal eyelet is needed to
maintain compression. Basic material for such eye-
lets is low-carbon steel. This is fairly easy to ma-
chine, stamp or coin.

To maintain the balance of forces needed to keep
the glass in compression, have at least 0.040 in.
minimum web thickness. Thickness of the seals has
been standardized at 0.093. 0.125. 0.156. 0.218 and
0.281 in. In certain cases, the glass might be as thin
as 0.050 in. Conversely, glass seals have been made
as thick as 0.750 in. Glass shape should be round,
to keep equal distribution of forces. Pin or terminal
cross section should also be round.

Should Not Leak

A hermetic seal should not leak. A good seal is
accepted on the hasis of finding little or no leakage.
The allowable leakage rate is based on several
factors—inciuding sealed container volume, number

Space simulation chamber penetration plate has all hermetically
sealed connectors. Three large ones show glass seals in a
standard MS pin setup. Six smaller connectors are r-f units.
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of terminals, desired component life, average pres-
sure differential across the seal, and susceptibility of
the component to contamination. The most severe
condition is vacuum within the container. But, an
inert gas is usually sealed within the container at an
absolute pressure slightly more than one atmosphere.
Then, any leakage will be outward until the pressure
differential disappears.

Methods and equipment for detecting leaks of 10
to 12 cc of air/sec. are costly, difficult and time-con-
suming ; they are best suited to the lab.

The most sensitive method that can be used with
reasonable economy is the helium mass spectrometer
detector.

Cracks Can be Controlled

Cracks are controlled by a 10-15 power binocular
microscope for visual inspection and by the Statiflux*
process. Mass spectrometer testing is not a sure
method for detecting cracks. Statiflux locates cracks
through pores or surface scratches in non-conductive,
non-porous materials. Electrostatically charged par-
ticles build up clearly visible indications marking
every defect on the surface.

There is a relationship between glass diameter and
a tendency to crack. When the glass diameter exceeds
its thickness by a five factor, trouble may be ex-
pected.

Physical properties of glasses are quite different
from metals. Shear strength, for example, means
much when associated with metals, but has little
significance in glasses. Similarly, hardness must be
measured in terms that rarely apply to ductile mate-
rials.

Glass is brittle.
before failure and it fractures only from tensile
stresses, never from shear or compression. Stress
curve for glass is a straight line up to the breaking
point.

It does not plastically deform

Tensile is Limited

Intrinsic strength of all glasses is very high, possi-
bly as much as 3,000,000 psi. Glass fibers have sup-
ported tensiles of more than 1,000,000 psi. But, the
useful or every day strength is only a small fraction
of these figures because of stress concentrations due
to surface imperfections.

Elastic to Breaking Point

For most purposes, glass is perfectly elastic up
to the breaking point. Modulus of elasticity varies
from 6,000,000 to 13,000,000 psi.

Glasses are harder than mica steel, mild steel, cop-
per, aluminum and marble.

*Statiflux is a trademark of Magnaflux Corp.
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Table 1
SEALING GLASSES & THEIR ELECTRICAL PROPERTIES

Resistivity

To Seal To Log R (ohm-cm)

This Metal Glass 250°C 350°C P.F.
Aluminum 7570 10.6/8.7 0.22
Copper 0120 10.1/8.0 0.16
Dumet 0120 10.1/8.0 0.16
Fernico 7052 9.2/7.4 0.26
Kovar 7052 9.2/7.4 0.26
Mica 7570 10.6/8.7 0.22
Molybdenum 7052 9.2/7.4 0.26
Platinum 0120 10.1,8.0 0.16
Rodar 7052 9.2/7.4 0.26
SAE 1113 9010 8.97.0 0.22
Sealmet #28 0120 10.1.8.0 0.16
Sylvania #4 0120 10.1,8.0 0.16

Impact abrasion resistance is evaluated by meas-
uring resistance to sandblasting. Values recorded are
relative compared to soda lime plate glass, which
arbitrarily is given a value of 1.

Since glass fails only in tension, usually at the
surface, the temiporary stresses from sudden cooling
are much more damaging than those resulting from
sudden heating. This assumes that all surfaces are
lheated or cooled at the same tire.

Transient thermal stresses increase directly with
glass thickness and expansion coefficient. They also
depend upon comector shape and method of chilling
or heating. Thus, a complicated connector shape
wotld be more severely stressed than a simple single-
pin r-f type seal. Sudden chilling by immersion in
cold water is more rigorous than blowing with cold
air.

Strain Disappears

When glass is subjected to stresses for short peri-
ods, the strain disappears when the stress is removed.
Also, glass may be brokeun in many ways—by twisting,
tension or impact. But, there is no connection be-
tween the numerical values of the breaking strengths
as found by these methods. A failure in uniform
compression is highly improbable.  Fracture results
from tensile stresses developed Dy the manner of
applying the load.

An exteusive study, made on the effects of mois-
ture, showed glass to he 209 stronger when dry than
wet, and 214 times as strong wheu baked in vacuum
than when wet. It also disclosed that glass fatigue
disappears when tested in a vacuum,

Little is known about the effect of temperature on
glass strength. At ordinary temperatures, Hook’s law

@ A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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Dielectric Prop.

1 mc @ 20°C Temperature °C

Dielectric Annealing
Cons't. L.F. Working Point
15.0 3.3 555 365
6.6 1.1 975 433
6.6 11 975 433
5.1 1.3 1115 475
5.1 1:8 1115 475
15.0 3.3 555 365
5.1 1.3 1115 475
6.6 1.1 975 433
5.1 1.3 1115 475
6.5 1.4 1020 442
6.6 1.1 975 433
6.6 1.1 975 433

appears to hold for glass up to fracture. There is
no evidence that with increased temperature a region
of plasticity develops. As temperature increases, the
viscosity diminution makes strength vaporize for
loads that decrease with increasing temperature.

Electrical conductivity of glass depends on com-
position, temperature and to some extent on atmos-
pheric conditions. At low temperatures, poly-com-
ponent glasses are insulators, and some are among
the best insulating substances. At all temperatures,
glasses are electrolytic couductors, and from 25 to
1200°C its resistivity may range from 10' to 1 ohm.

Volume conductivity measurement at low tempera-
tures is complicated by surface conductivity, probably
caused by a layer of absorbed moisture. Surface con-
ductivity is troublesome at high humidity and with
glasses are clectrolytic conductors, and from 25 to
the volume conductivity.

Volue resistivity is defined as the longitudinal
resistance in ohtus/unit of length of a uniform bar of
unit sectional arca. Volume conductivity is the re-
ciprocal of the resistivity.

Surface resistivity is the resistance in ohms of a
strip of the surface of unit length and width.

Better Glasses

Surface conductivity in some glasses may greatly
exceed the volume conductivity. But, in better-grade
glasses that are properly handled, surface conduc-
tivity is negligible. Proper handling includes abso-
lute cleanliness and maiutenance of a humidity well
helow saturation (even better, below 50%).

Many factors have to be considered when deciding
how and where to nse hermetically sealed connectors.
In many cases, special designs have to be developed
if the circuit is to operate properly. Obviously, the
sooner this is known, the better.
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STATE-OF-THE-ART OF
DYNAMIC PLOTTING
PROJECTION DISPLAYS

NEw AND Exoric nispLavs (film transfer pro-
jection methods, light valve displays, EL panels,
etc.) are, for practical large-area display use. a few
years away. Or, their present cost, both initial
and logistic, is often prohibitive.

Thus, the uninitiated is left with the imypres-
sion that a void exists in the practical use of
large-area displays. This is far from true. There
are many large-area dynamic displavs now in op-
eration. These are Plotting Projection Displays,
which are practical and working, and also eco-
nomical,

Purpose of this article
is to give a picture of the
current state-of-the-art of
these displays. [t is specifi-
cally appropriate to dis-

ELECTRONIC
INDUSTRIES

STATE-OF-THE-ART

I: cent technological advances

cuss them now since re-

have resulted in greatly

improved performance of
the Plotting Projectors that are the heart of these
displays. & o &

Let us describe the hasic operation of a typi-
cal Plotting Projection Display. Fig. 2.

A slide is automatically moved from the slide
niagazine into the projection position. The slide
is made of glass and coated with an opaque ina-
terial. Parallel with the slide is a glass plate with
a stylus mounted in its center. This styvlus plate
can be tipped forward against the slide, causing
the stylus to contact the opaque material. The
plate is also movable in X and Y directions
through servo mechanisms. \When external servo

By ROLF ANDRESSON

Chief Systems Engineer,
Display System Plant,
Ling-Temco-Vought, Inc.,
Military Electronics Div.,
Dallas, Texas

Electro-mechanical Plotting

Projection Displays have

proven economical for most large-area,
dynamic display applications.

This article gives a picture

of the current state-of-the-art

of these displays.

Recent technological advances have
resulted in greatly improved performances.

voltages are applied to the servo amplifiers driv-
ing the servo motors, the plate will move accord-
ingly; and, the stylus will scribe a trace in the
opaque material of the slide. The light from the
illuminator will pass through the scribed trace.
And, since the glass slide is focused on a projec-
tion screen. the trace will appear on the screen.
Width of the trace on the 1-i11.2 slide is 0.001 .
The resulting trace on the display will he 0.1%
of the screen size. By inserting a color filter in
the light path, traces will be color coded.

Many plotting projectors mayv be placed side
by side or in ters. By translating their objec-
tive lens assemblies. their images can be caused
to superimpose on the sanie projection screen. .\s
a result, composite, multiple input displays can
be generated.

Standard reference materials such as maps,
grids. etc., can he snperimposed on the dvnamic
information hy Reference Projectors. These are
identical to the Plotting P'rojectors except that
the X-Y plotting mechanism is eliminated.

Fig. 3 shows a typical composite display gen-
erated by Plotting Projectors. In addition to
multi-color traces. syvmbology is also displaved.
It should he noted that a displaved svmbol he-
comes permanently stored on the glass slide.
Thus, no external memory is needed for syvmbol

regeneration.

History

Plotting P'rojection Displays are not old, hav-
ing heen in use for less than a decade. The prin-
ciple hehind them is electro-mechanic-optical as

Fig. 1: This Plotting Projection Display at the North Amer-
ican Air Defense Command Center in Colorado Springs,
Colorado is probably the largest dynamic display in the
world. As can be seen on the display, each track has a
tail of only its immediate past history. Thus, with this
design, the display screen is not cluttered with data.
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PROJECTION DISPLAYS (Continued)

we have already seen. Thus, there have been preju-

dices against them because of their low-data input
rates compared with pure electronic displays.

Also, the original displays suffered from some me-
chanical unreliability. But, for the displays now in
use, such problems have been eliminated and reliable
operation has been achieved.

High-Speed Projectors

Past limitations in the use of plotting projectors,
due to low-data input rates, will in many uses be
eliminated by high-speed plotting projectors now
being introduced. These projectors represent the
latest in the state-of-the-art of plotting projection
displays. The fastest of these have a full scale slew
time of about 50 msec. This is a factor of 20 to 30
times better than the previous generation of plotting
projectors. This opens up new possibilities in large-
area displays. Advantages of new coticepts can now
be taken to greatly simplify, reduce size, or other-
wise improve the display. The rapid response of the
high-speed projector permits an increase in track
handling capacity. Thus, time-sharing of one pro-
jector between many inputs will suffice in many uses.
In addition to the reduction of the number of por-
jectors, savings can also he made in the amount of
supporting electronics.

High-speed plotters also permit greatly increased
rates of alpha-numeric character display. Twenty
characters/sec. are feasible. This is close to the speed
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Fig. 2: Exploded view of a typical Plotting Projection Display.

with which the average observer can read and still
comprehend.

What are the methods used that have allowed this
drastic improvement of response? Dc torque motors
have replaced ac motors for the servo drive. These
will develop much more torque than corresponding
size ac servo motors. Load inertia presented to the
servo motors has been greatly reduced since the
stylus assembly no longer carries one of the servo
drive motors. Instead, clever mechanisms have heen
designed to transmit the X and Y servo motions from
the stationary mounted servo motors to the stylus
assembly. To further decrease the load inertia, the
tachometers have been eliminated, and velocity com-
pensation is done through passive networks in the
servo amplifiers.

Servo performance has heen improved since there
are no gear trains in the servo system, and thus, no
backlash. The torque motors drive their load directly
without an intermediate gearing, and the feedback
pots are ganged directly to the torque motors.

Another feature of I{igh-Speed Projectors is that
the number of moving parts and wearing surfaces
have heen greatly reduced. This is the case with the
slide select and slide change mechanisms.

Inputs to the servo amplifiers are analog voltages.
The High-Speed Plotter Display can, however, get
its input from computers through buffers and Digital-
Analog converters.

® A REPRINT of this article is available from
ELECTRONIC INDUSTRIES Reader Service Department
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Systems Application

In uses where color coding of tracks is not needed,
one high-speed projector can he used for time-shar-
ing many inputs. If, as an example, l-sec. update
time of individual data points on a track is needed,
one projector with combined slew and symbol plot-
ting time of 100 msec. is capable of time-sharing 10
different input channels. Symbology is, in this case,
used to distinguish the 10 tracks.

In case the 10 inputs are related, they can also he
displayed in a specific color. If another set of inputs
in turn are related, they must then be time-shared
hy another projector that displays in a different color.
An example of this use is an air-surveillance display
where all the different friendly tracks are time-shared
by one color-coded projector and must be distin-
guished from all enemy tracks shown by another
projector in another color.

Although we now have the high-speed projectors,
the normal projectors with full-scale slew time of
about 1 sec. are not outdated. As a matter of fact,
for a great many uses, their specd is still enough.

This is specifically true when only a few inputs are
displayed and when individual color coding of these
inputs prevents the use of time-sharing. Plotting is
done in real time and there is no undesirable time
lag for all practical display scales. Time-sharing is
still feasible with these projectors if the sampling
interval is larger than a few seconds. This is the
case in normal naval surveillance and navigation dis-
Fig. 4 shows a Navy CIC Plotting
Projection Display.

play uses.

Inputs to this display are automatically originated
in radar repeaters during the normal tracking of
targets by the operators. In this use projector re-
sponse is not critical. This is because the sampling
interval hetween successive target acquisitions, per-
formed Dy the radar repeater operator, is longer than
projector response time.

Another consideration in system design is the
desirability of preventing the display screen from
heing cluttered with data. Plotting projectors pro-
vide a stable, permanent record on a glass slide. This
feature, desirable in itself, sometimes leads to the
belief that to prevent display clutter, the slide must
be changed, resulting in loss of all past data. But, the
method used to solve this problem is indicative of the
versatile methods available for the system engineer
with this type of equipment. In this case (Fig. 5)
two projectors are assigned to the same target. First
one projector is plotting ; the second projector is then
caused to plot, but with its illuminator turned off.
After a period of time, this projector is turned on
displaying the latest portion of the track. The first
one is turned off, and its slide changed. The process

Sy ib

Fig. 3: Typical composite display generated by Plotting Pro-
jectors. Symbology and multi - color traces are both displayed.

Fig. 4: Four of these Navy CIC Plotting Projection Displays
are presently installed in the CIC rooms of ASW Carriers.
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Fig. 5: Plotting Projection, Trace Erase Diagram. In this
case two projectors are assigned to the same target. Result
is a track that shows the latest portion of its past history.

Fig. 6: Three - Dimensional Ground Approach Control Display.

s 3

- 4 ‘:i — ¥
el o "%
-i:. = P

. - -
=

—

L
3
o

22

>, ;"‘ & v:’i <;=( -

oy




PROJECTION DISPLAYS (Continued)
WSS T T W B e

is then repeated with the first projector plotting with
its illuminator dark. Result is that a track will always
show the latest portion of its past history.

This method is used at the North American Air
Defense Command Center in Colorado Springs, Colo.,
Fig. 1. This is probably the largest dynamic display
in the world. As can be seen on the display, each
track has a tail of only its immediate past history.

Adaptations of Plotting Projectors

The basic Plotting Projector lends itself to a
variety of uses. For instance, the slide mechanism can
be removed, and the stylus plate can be replaced by
an opaque plate with a translucent symbol in a desired
setup. This “Spotting Projector” provides a dynamic
non-permanent display. A Spotting Projector is,
therefore, used when there is no need for any past
history of a data input. A common usage of a Spot-
ting Projector is as an operator-controlled cursor to
show a selected position on display. Coordinates of
this position are then available from pickoffs on the
operator control.

Another projector setup is achieved if an additional
servo drive is added to the projector. This servo
rotates the symbol plate. In this manner we can dis-
play a non-permanent vector that can be positioned
anywhere on the screen and rotated through 360°.

A further adaptation can be made by mounting a
servo-driven iris on the rotating symbol plate. Rotat-
ing vector length can now be varied. An application
of this type of projector is for naval weapon, fire con-
trol display. Here range and bearing from own ship
to a target can be obtained. This can be done hy

Table 1

Typical Performance Characteristics
of a High-Speed Plotting Projector

Dimensions (including electronics)

(Approx.) 15in.Lx7in. Wx14in. H
Woeight (Approx.) 15 Ibs.
Plotting area (slide) 1in. by 1in.
Stew time-full range 60 msec.
Adjacent symbols—-per sec. 20
Random Symbols- per sec. 10
Trace width 0.1%
Positioning accuracy +0.19
Positioning resolution Essentially infinite
Positioning repeatability +0.039%
Slide storage 40 slides
Slide access time, max. 1.2 sec.
Slide repositioning accuracy 0.02%
Color filter access time, max. 1 sec.
Spare lamp change time 0.5 sec.

placing the end of the vector on the own ship and
rotating and changing the length of the vector until
it reaches the target. Range and bearing can now
be read out from pickoffs slaved to the range and
bearing controls.

Three-dimensional plotting is achieved by the gen-
cration of two separate plots. These plots are pro-
jected through separately polarized filters for depth
perception. As such, the composite plot appears to
be suspended in space and in precisely the correct
orientation. There are two ways to generate this
3-D plot. One method is to use two separate pro-
jectors and have the X coordinate presented to each
projector modified as a function of the elevation (Z)
input. For the other method a special double pro-
jector is used with the distance hetween the two stylus
plates controlled by the elevation input through a
separate servo drive. When two separate projec-
tors are used, external analog summing or digital
computing methods must be used to modify the X
coordinates of the respective projectors.

TEMPERATURE SENSING BRIDGE

THis SIMPLE CIRCUIT was designed to give an ad-
justable output voltage that varies linearly with tem-
perature. The bridge is formed with temperature
compensating diodes in one leg. The voltage drop,
ep, across the diodes decreases linearly with tempera-
ture over a limited range. Resistor R, is adjusted
for bridge halance at room temperature (25°C).

Under balance conditions R, has no effect on out-
put voltage. At all other temperatures within a pre-
scribed range the bridge will be unbalanced because ey
decreases linearly as the temperature increases, or
conversely as teniperature decreases.

The voltage output will then be a linear function
of temperature, provided Ry, and R, are large enough
to cause negligible current chauge in the diodes over
the operating temperature range. Under these condi-
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tions, R, serves as a voltage divider between R;, and
Ro. If the value of R, is changed from its initial set-
ting, the output voltage will change correspondingly.
This voltage can be varied from zero up to the full
voltage drop across the diodes by adjusting R,.

This circuit operated well over the range —20° C
to +830°C.

ep n Ry

Ra

>

C I
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Circuit-package designers

are faced with the problems

of designing boards that are functional
and economically feasible.

Here are some tips that will cut costs
both in designing and manufacturing @

IN MICROMINIATURIZATION, the etched-circuit board
is an integral part of the package design. It provides
an interconnection system and a base for mounting
integrated circuits and similar devices. To justify
miniaturization, designs are calling for smaller holes,
terminal areas, and conductors; the entire board is
smaller. Since the new boards will place greater
demands on the production facility or manufacturer,
producibility must be given more consideration when
the board is being designed. This responsibility falls
on the packaging engineer.

Conductor Width

Conductor width is determined by the desired cur-
rent-carrying capacity of the line, the expected service
temperature rise, and the foil thickness. It may also
be determined by the minimum width specified by a
design standard or by local circuit restrictions, and
the need to maintain insulation spacing between ad-
jacent conductors. For military products, conductor
width is determined from design curves in Mil-STD-
275. Derating factors are included in these curves to
compensate for raw material tolerances and variations
due to processing.

But what effect do process variations have on these
safety factors and also on current-carrying capacity?
Current-carrying capacity, defined on the artwork
by a selected conductor width, is altered by the manu-
facturing process in two ways. First, on boards with
plated through-holes, additional copper is plated on
the conductor, effectively increasing its cross-sectional

Table One: Percent Increase of Insulation Spacing
on Etched Board

Single Sided I Double-Sided
Artwork Spacing (Mils)
Foil Wt. |
(Oz/F12) | 30 70 125 30 70 125
1 11.09% 4.79% 2.6% | 20.3% 8.7% 4.9%
2 20.3% 8.7% 4.9%  29.7% 12.7% 7.1%
3 29.79, 12.79, 7.1%‘138.0% 16.8% 9.4%
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area. On boards without plated through-holes, there
is no additional plating. Second, when the conductor
pattern is formed by etching away unwanted copper,
its width is less than shown on the artwork (i.e.,
undercutting ), effectively reducing the cross-sectional
area. This is true whether or not plated through-
holes are used. The conductor width is reduced a
fixed amount by etching, thus changing the width of
a narrow line by a larger percentage than a wider
line. In the design of miniaturized single or multi-
layer circuit boards with predominantly narrow con-
ductors, an artwork line width of 0.015-0.020 in.
could be halved by normal processing.

The effects of plating and etching are shown graph-
ically in Figs. 1 and 2, which are based on Mil-STD-
275 and a typical manufacturing process. Fig. 1
shows the percent change in current-carrying capac-
ity (cross-sectional area) of the etched conductor on
a finished double-sided board with plated holes. The
excess capacity attributable to the process is indi-
cated by all values greater than zero. The zero ordi-
nate represents the point of optimum design where
process variations would not alter the desired cur-
rent capacity of any selected line width. These curves
also indicate the predominant influence of the addi-
tional copper plating after the metal removed by etch-
ing is taken into account. Contrast this with similar
data in Fig. 2, where etching is the only factor affect-
ing single-sided boards. Since the Mil-STD design
curves include a 10% derating factor for 1 and 2
oz./sq. ft. foil cladding and 15% for 3 oz./sq. ft., fixed
derating values are unrealistic as a measure of process
variations and are too low when applied to the design
of single-sided boards.

Figs. 1 and 2 are characteristic of one process for
manufacturing gold-plated boards. The thickness of
deposited copper was 1.4 mils, and conductor width
reduction followed the empirical equation 2T + 0.5
(where T is the total thickness of copper to be etched,
expressed in mils). That these curves characterize

By R. A. NAGY

Senior Research Engineer
Autonetics, A Div. of North American

Avistion, Inc.
Anghaim, Calif.
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CIRCUIT BOARDS (Continued)
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one process is not important. What is important is
the wide variation between the designed and actual
current capacity likely to be obtained from any proc-
ess. This suggests several ways in which the engi-
neer can optimize his design and facilitate its pro-
ducibility. First, by knowing the conductor width
reduction produced by etching he can compensate by
laying out wider lines on his artwork. If this allow-
ance is included as a derating factor in design curves,
it will not cause either excessive or negative safety
factors.

Second, the engineer can lay out his artwork with
the widest conductors possible. Design curves are
used to obtain the minimum conductor widths, but
the physical board size and conductor spacing should
determine the maximum widths. Conductor defects
such as nicks, pits, pinholes, scratches, etc., occur to
some extent in most processes. The allowable maxi-
mum limits range from 20% (military) to 35%
(commercial) of the etched line width. Therefore,
using a wider conductor permits, within the same
tolerance limits, an increase in the actual size of the
imperfections.

Conductor Spacing

Minimum spacing must be determined to preclude
voltage breakdown, or flashover, between adjacent
conductors. This spacing is variable and depends on
the operating potential difference between adjacent
conductors, the maximum service altitude, and
whether or not conformal coatings are used. There
is, however, a safety factor built into an etched cir-
cuit-board process that works in designer’s favor. As
the conductor pattern is formed by etching, there is a
reduction in artwork line width and a corresponding
increase in conductor spacing. The size of this in-
crease for the process previously described is shown
in Table 1. Here the largest safety factors are ob-
tained at the narrow spacings ordinarily used in low-
voltage circuits. From similar data determined for
any process, spacing design curves with more realistic
safety factors can be developed.

Maintaining minimum conductor spacing works
to a disadvantage in production when the circuit con-
figuration requires a conductor be run between two
closely-spaced terminal areas and minimum spacing
is maintained by removing a portion of each pad.
Such a condition may consume all possible manufac-
turing tolerances, subjecting the hoard to a high-
scrap rate. This cannot be compensated for by re-
positioning the hole in the smaller pad because the
component lead spacing is fixed. Also, a minimum
annular ring of conductor must be maintained around
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the hole. On the other hand, it may be possible to
design a circuit configuration without removing a
portion of the pads; but whenever possible circuits
should be re-routed.

Minimum Hole Size

Process limitations found in the operating char-
acteristics of the copper plating bath also control the
minimum producible size of a plated through-hole.
Generally, as the composition and operating limits of
plating baths change or as the hole dimensions change,
the ability to plate a given hole with a uniform thick-

¢ ACTUAL CURRENT CAPACITY, PERCENT

ARTWORK LINE WIDTH, MILS

Fig. 1. Change of Designed Current Capacity
of Etched Conductors on Double-Sided Boards.

ness also changes—less copper is deposited in a hole
of smaller diameter or of greater length. To build the
required thickness, a longer plating time is necessary.
However, while this is occurring the surfaces from
which conductors will be formed are also being built
up. Hence, when the circuit board is etched, the etch-
ing time is increased and the final conductor width
will be less than desired due to excessive undercut-

* ting. But where process operating limits have already

been fixed to minimize undercut and obtain a desired
minimum hole-plating thickness, the smallest desira-
ble hole diameter/length (D/L) ratio has likewise
been fixed. No difficulty is experienced in processing
circuit boards for which D/L is greater than this
minimum. But obtaining enough plating in the hole
would be impossible where /L is less.

The designer will select producible hole sizes if he
knows the minimum D/L. determined by the manu-
facturing process. Such data can be obtained by meas-
uring samples plated in the process. Since the selected
board thickness established the hole length, the mini-
mum hole diameter (D) can be determined.

Hole-Pad Diameter Ratio
In high-production, the accurate registration of the
hole and surrounding terminal area is difficult. This
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is due to the number of accumulated tolerances. Those
affecting hole location are associated with drilling
operations and exist in making a glass-circuit master
for drill-jig preparation, actual drilling of the jig, and
drilling of the circuit hoard. Also included are inac-
curacies due to drill-bit and drill-jig wear, and drill
wander (in stack drilling). Tolerances associated
with locating the terminals-area pattern around the
hole are related to screen stenciling. They exist in
preparing and monnting the gelatin stencil image, and
in aligning the drilled circuit board to the stencil

pattern.

'—ACTUAL CURRENT CAPACOTY PERCENT

OPTIMUM DESIGN

FOIL WEIGHT =102/

ARTWORK LINE WIDTH, MILS

Fig. 2. Change of Designed Current Capacity
of Etched Conductors on Single-Sided Boards.

Since these tolerances affect hole location within
the terminal area and tend to hecome limiting factors
for miniaturized circuits, producibility should dictate
the design standard minimum for hole-pad diameter
ratios. The pad-diameter reduction, due to etching,
must also be considered. The designer helps produc-
tion by not using smaller pads or designating larger
hole sizes than are dictated by the standard minimum
ratio. For small production quantities, the registra-
tion problem may often be eliminated by combining
photo-resist printing with “eyeballed” drilling.

Mounting Holes and Hardware

Properly designating circuit-board or component
hardware mounting holes on the drawing and artwork
materially eases product producibility. Often pads
arotnd mounting holes are not needed ; hut at times
they are necessary to provide physical support for
Be careful to
consider whether or not a hole should be plated. A

swaged hardware or bolted fasteners.

hole without pads is usually plated if drilled hefore
processing. Since this cylinder of plating is nat firmly
anchored, it could cause system failure by falling out
under vibration or impact. The designer should,
therefore, specify no plating on the drawing for holes
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As a rule, these holes will be drilled
after the hoard is etched.

without pads.

Another source of difficulty is specifying the
mounting-hole size. When used with mechanical
fasteners, the hole size is sometimes specified as Drill
No. (size), and pads are indicated on the artwork at
the hole location. Since there is no qualifying note,
the hole gets plated through and a drawing standard
tolerance of +0.002,

tolerance on a plated through-hole cannot meet and

—0.001 in. is assumed. This
should he corrected by adding a “no plating™ note.

When component clips or similar hardware are to
he fastened with a swaged eyelet, it may be necessary
1o specify the side of the hoard on which swaging will
he done. But wherever possible it should be left
optional so that manufacturing can economically plan
the tooling and swaging operation. Be careful to
avoid specifying an eyelet with a head smaller than
the mounting hole in the hardware.
Warp and Twist

Although warp and twist in an etched board can
be attributed to fabrication process or condnctor pat-
tern configuration, it is more frequently induced dur

Most
laminators have difficulty achieving both a homo-

ing manufacture of the copper-clad laminate.

geneous dispersion of the resin system components
and a complete curing reaction between hardener and
resin. In this condition, the laminate stock has in-
ternal residual stresses and is subject to further
chemical reaction. Shearing the laminate sheet into
circuit-board blanks and thermal effects during proc-
essing produce excessive warp, twist, or a combina-
tion of hoth.

The packaging engineer minimizes these effects in
two ways. First, the direction of conductors is chosen
so that hending stresses released in the etched copper
foil on one side of the hoard is opposed by a similar
stress pattern on the other side. This implies that a
halance between large copper areas on both sides is
heneficial. Second, large copper areas used as shields,
grounds, etc., should be broken up by etched slots. A
good figure for the maximum width of copper por-
tions between slots is 3§ in.

In a high-production operation, routing is the ac-
cepted practice to trim the hoard to its final size.
Several boards are stacked and machined at one time,
using a routing template as a guide. The radius of
an outside corner is determined by template radius,
but the radius of an inside corner is the same as the
routing tool. Where inside radii differ from one
design to the next, additional setup cost is incurred.
The designer can alleviate this by specifying a single
standard radius for all designs. The selection should
be coordinated with the shop to assure optimum pro-

ducibility.
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The automatic data exchange system described here
is a broadly applicable real-time message switch-
ing and information processing system. It can
operate in the store and forward mode and/or it
may be integrated with circuit switching equip-
ment. The system represents a step forward in the
application of computer methods to communications.

THERE 1S AN INCREASING DEMAND for fully auto-
matic message/data switching centers. This demand
comes as a result of the growth of the normal non-
automatic centers to a size which impedes their effi-
ciency. The ITT 7300 ADX Automatic Data Ex-
change System (Ilig. 1) described here presents a
solution to this problem. Designed for modern com-
munication needs, it represents a mating of com-
munication and computer methods. It is a fully-auto-
matic, real-time message-switching and information
processing system,
* * s

The ADX system uses a “‘Multisequence Sub-
system” to provide real-time input/output (1/0)
control of external devices on a pre-fixed priority
basis. The multisequencing method allows the ex-

Fig. 1: The ADX system (at right)
is a high-speed, fully-automatic
real-time, message-switching

and information processing system.

Fig. 2: This system installation

at Eastern Air Lines (below)

is used to switch

more than 40,000 messages per day.

OPERATORS CONSOLE

DESIGN FOR A
" DATA EXCHANGE
" SYSTEM

ternal devices to request processor attention when-
ever they need service. Thus, the system achieves a
high through-put rate for it is not necessary to use
processor time to frequently scan all the I/O devices
to learn if service is needed.

An automatic program interrupt is started when
such a device needs attention. Servicing of this de-
vice is automatically started. Also, the hardware
automatically saves all pertinent computer registers
to enable return to the exact state of the machine
prior to interruption.

This real-time 1/0 feature, coupled with the flexi-
biliry of the stored program method and the equip-
ment reliability and modularity inherent in the ADX
design make possible use of an automatic digital
message switching system. This system will receive,
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Fig. 3: The ADX system rcpresents a mating of commuaication and

process and distribute a variety of digital data and
narrative communications traffic.

Line Termination Units

The Svstem’s 1/O Line Units provide the inter-
face Detween the external communication lines (a
variety of line may be handled ranging in modulation
rate from 45 to 2400 Bauds) and the ADX System.
The Input Line Units receive data serially from a
transmission demodulator and accummulate a char-
acter at a time. for synchronous high-speed line
units, each incoming bit will le accompanied by a
sampling pulse from the demodulator. For asyn-
chronous low speed line units, each incoming Dit
will be sampled by the line unit by timing derived
from the start-stop transition.

Incoming characters are converted to parallel
form and transferred in real-time to the Multiplexed
Message Processor under control of the Multi-
sequence Subsystem. Mechanics for outputting in-
formation arc essentially the reverse of those used
for the inputting process. Each high-speerl data iine
is terminated in an individual line unit. Tow-speed
teletype lines of the same speed are terminated in
groups of eigzht.

e e
Dy |..'...._..7 IEQANARD rvpj ‘%
y I ARV
\TT Data and Information Systems Div. ) 1
I =0
=

P. 0. Box 285
Paramus, N. J.

® A REPRINT of this article is
available from ELECTRONIC INDUS-
TRIES Reader Service Department
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computer methods.

Multiplexed Message Processor

The central controlling and processing element of
the ADX System is the Multiplexed Message
Processor {mmr), Fig. 4 The ammp is a stored
program, single address, fixed word length, multi-
sequential computer. The basic processor has 4096
words of magnetic core storage, expandable in
modcules of 4096 words to a maximum of 65,536
words. Each aar word consists of 18 binary Dbits
which may be retrieved in 6 psec. There are 32 basic
machine instructions (designed to speed real-time
processing) with 146 available opeiations as varia-
tions.

The element which permits the Matp to be time-
shared on an *“‘on demand” hasis over a large num-
ber of devices and communicatians facilities is the
Muliisequence Subsystem. This is a priority-inter-
rupt system. It permits a service request from a
higher priority device to interrupt the program serv-
icing a lower priority device.

The Dbasic multisequence subsystem contains 16
primary prioritv levels, there leing 16 secondary
priority levels associated with each primary level.
This permits the ADX System to handle up to 256
separate 1/O channels. These channels are assigned
to commuuication iines and/or peripheral equipment.

A single Map can service many lines. The mMp
can provide concurrent operation of all I/O devices
and their associated programs, alorg with the main
operational program. Primary and secondary levels
of the multisequence system can he visualized as

forning a matrix. Each matrix element is repre-

87

N\ i

L]
R




ADX SYSTEM (Continued)

MAGNETIC CORE MEMORY

Y max.0.16x 4096 words Fig, 4: The Multi-

plexed Message Proc-
essor is the central
controlling and proc-
essing element of
the ADX system.
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sented by a combination of one primary and one
secondary level. Further, each element represents a
connection to an input or output line unit (or line
unit group). Associated with each element of the
matrix is a Service Request Flag (srr), an indicator
that the associated unit needs service.

Each primary priority level has a Priority Level
Indicator (prr). These are connected in a chain with
an ordered relation, i.e., pLio>pPLIl > . . . > pLIlS,
When an input line unit is filled with a character of
information, it's associated sRF is automatically set.
If another srr for the same primary priority level
had not heen previously set, the rLT associated with
this SRF is turned on.

Tf this new rr1 is higher in value than the one
being serviced, the system automatically interrupts
the functions heing performed. Tt saves the contents
of the pertinent registers in the Mvp. It then trans-
fers control to a new sequence of instruction to start
processing the character which just entered the sys-
tem. This complete sequence break process from the
turning on of the new pLI through the transfer of
control 1s done in 20 psec.

For outputting, the srF is set when the associated
output line unit (or line unit gronp) has completed
transmisston. The interruption procedure is the same
as above. \When processing of an input or ountput
character is completed, a set of instructions is ex-
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Fig. 5 (above): The Multisequence Sys-
tem permits a service request from a
higher priority device to interrupt the pro-
gram servicing a lower priority device.

ecuted which returns the saved working MMp regis-
ters to their pre-interrupted state. They also turn
off the rLI, resct the srr, and allow the interrupted
program to continue from the point of interruption.
If the rri of a lower primary priority level is ac-
tive at the time of return, an interrupt will occur in
the same manner as discussed above for as many
PLI's as are awaiting service.* There may be several
levels of interrupts hetween the time when a pro-
gram is first interrupted and when control is finally
returned to it. But, since the hardware automatically
serves the pertinent registers, it is always possible
to restore the interrupted program to the exact con-
dition present when the first interrupt occurred.
Certain  peripheral devices, e.g., magnetic tape
units, magnetic drum, magnetic disks, need high
transfer rates (about | million Dbits/sec.) These
transfers are handled in the »xp by a high speed
channel and an external control device associated
with the peripheral equipment. The high speed chan-
nels provide a means of break-in transfer concurrent
with (and independently of) computer program and

(Contined on page 90)

*The flags are separated into 16 priority groups of 16 each.
Members of a priority group may not interrupt other members of
the same group.  Members belonging to groups of higher priority
will interrunt any number of lower priority groups. This operation
is implemented by eombining the 16 flags of the priority in an
Gate, Fig. 5. Output of the OR Gate is true when one or more flags
of the group is true (requesting service). This group request., along
with all other group requests is entered into a logic chain which
selects the highest priority group request.
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A new instrument syistem offers

accuracies of .0005% in measuring
voltage, current, resistance, ratio, or all four.

It makes these tests with
incredible speed and simplicity at

a cost lower than you're now paying

for conventional quality control.

The Entire System Costs Under $8,000, But You Can
Buy The Sume Amazing Performance In Individual
Modules For The Tests You Need. Prices Start At
Less Than $800.

You may not need the parts-per-million accuracy of Julie
instruments for quality or production control this year. But
you'll almost certainly need it in the years to come. And you
can get these accuracies, along with extraordinary advances in
speed and simplicity, for about the same price you pay for run-
of-the-mill bridges, voltage dividers, potentiometers and null
detectors.

Get all the details on Julie equipment before you buy another
de measurement instrument. You can check our reputation for
accuracy and reliability with your own standards lab people.
(They’re probably using our equipment or reading our techni-
cal bulletins!) This entire system is self-calibrating and
accuracy is traceable to NBS-certified units of voltage and

| il

©Julie Research Laboratories, Inc., 1964

ALL MODULES CAN BE BOUGHT AND USED INDEPENDENTLY

- |
L

1. Resistance Bridge—1,000
ohms full scole ta 10 megahms
range. Accuracy Ta .0005%
+0.1 digit.

2. Potentiometer — 0 to
1,000 VDC range. Accuracy:
To 0.0002% =0.1 digit.

3. Null Detector—Sensitivity:
0.2 uv. Ronge: ta 30 mv F.S. in
9 steps.

4. Voltoge Divider — Accu-
racy: Ta 0.00001% af full
scale.

5. Standord Cell Voltoge
Reference — Accurocy:
0.0001%, certifioble by NBS.

“Notes On The Julie Raotiametric

Method Of Meosurement” is a

36-page technical baaklet an an
entirely new approoch ta dc¢
measurements, Write to us (Att:
L. M. McCulley) an yaur company
letterhead for o free copy.

.“".IE RESEARCH lABORATORIES, INC. 2lleesf 61st Street, New York, New York Cl 5-2727

Circle number 50 for literature
and general information

ELECTRONIC INDUSTRIES May 1964

Circle numbar 80 for visit with an engineering
sales representative, complete details and prices
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MATCHED

MOTOR-GEARHEADS
SERVO, STEPPER, MOTOR-TACHS

Choose from 106 Combinations

A )
& § —— MOTORS
/ 3 Ji

BOWMAR MOTOR-GEARHEAD

TYPIcAL AMONG 106 STO. MOTOR TYPES:

— 1

——p— T
T rateo STALL | STALL

suu | N0 LOAD
Size ol | curRENT | POWER | TORQUE

L

|Fe :fg Cnusnt | Max. Ma. | wms l Oz-ln | Mn. RPM
8 [263%ct 168 3131 | % 6.500_
8 U5 %t | 637157 13753 1=
10 | 2%/2% ¢t [166/166 | 2.8/
10 [115736'sp [ 637187

15/115 5 | 5353
8T 2633 ct_|225/156
[T usiiss | s375

*INERTIALLY DAMPED

P

SErvo |

o
@iy

FEEH

| @l @l o)«
L

STEPPER MOTORS

BOWMAR STEPPER MOTOR-GEARHEAD

TYPICAL AMONG 15 STO. MOTOR TYPES:
f_'[nnﬁo‘[ RESIST- | o
size | pe CE
A VOE‘IE nc { Steﬁ_su 02.-1n.
s | 2 T om0 | 10
0 | 8 | [ o420
6] 2 0250
] % 0125
s [ o250

Tcounting [ eriction [ _m
RANGE | TORQUE

|
|
I=

BOWMAR MOTOR-TACH- GEARHEAD
TYPICAL AMONG 44 STO. MOTOR-TACH TYPES:

] NO LOAD—]
| s1ze | RATED VOLIS NULL OUTPUY 'TOROUE‘

ADX SYSTEM (Concluded)

— =
the Multisequence System operation. Tliese channels
transfer formation between thie MMPp's magnetic
core memory and external peripheral device at the
rate of 6 usec/18 bit word.

The external control devices use an interrupt chan-
nel in addition 1o the high speed channel to permit
cfficient use of the peripheral devices.

Communications Control Console

The Communications Controt Console (ccc) pro-
vides the operator with a centralized facility to moni-
tor system operation and control kev functions. One
or more ask teletypewriter untts are located next to
the ccc to allow communication between the system
supervisor and the operating ADX System.

Features provided by the ccc include status in-
dicators for cach line reflecting an alarm or trans-
mission condition (transmitting or receiving). Each
line has inhibit switches to enable the operator to
prevent reception or transmission of mformation over
that line or group of lines. Other displays preseut
real-time information about the status of: major
equipment subsystems, current traffic load, etc.

Applications

Five ADX Systems have been delivered and are
fully operational. Others are due for delivery this
vear.

Current installations are: U. S. Dept. of State,
Amertcan  IEmbassy, Paris, IFrance; USAF, Air
Weather Service: Aluminum  Co. of Canada;
NASA's Space I'light Center in Huntsville, Ala.;
and most recently a dual System for Eastern Air
Lines. All these systems provide real-time informa-
tion processing, cach being tailored to its specific use.

IT MEASURES THE OXYGEN YOU BREATHE

Using a unique “fuel cell” oxygen detector, W. M. Hickam, West-
inghouse Recearch Laboratories, monitors oxygen removed by lungs.
The detector, in metal container (foreground) uses the oxygen to
generate a voltage which registers on moving paper. Detector is
sensitive enough to trace oxygen content in each breathing cycle.

400 cps VULYAGE YOLTS mn» Mln RPM
4 —
010 1 ?75 mm 13 5 200
| 1.000 rom
10 K7 28 | 10,000
_____[1.000pm

IEMP[RAIURE COMPENSAIEO TYPES AVAILABLE

Motors and gearheads MATCHED and
PRECHECKED before delivery

Many units available OFF-THE-SHELF
Unique slotted motor shafts provide for
checking lost motion AFTER instatlation
Wide range of gearhead ratios immedi-
ately available

Shock resistant glass molded motor
terminals or wire leads

SEND FOR SIX PAGE TECHNICAL BROCHURE

© 1963
INSTRUMENT CORPORATION
BOWMAR :
8000 Bluffton Road + Fort Wayne, Indiana

r K E C 1 S I O N

MECHANICAL COUNTERS TIMING ANO ALL TVPES
COMPONENTS INDICATORS PROGRAMMING OF SERV:
DEVICES PACKAGES
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You buy the cards (any old cards);
we’ll sell you the holes.
For pennies. ..

CHANGES WF EFFECT

T e I

Xerox makes it possible for you to make your own

aperture cards right in your cwn plant, whenever you

l “l

[ PanT nANE ey, je] vt

] | caro Fom 3uET |

o
-

J conpamATiOR

need them. Here’s what you need.

meet your specifications. You buy
them when you need them No
more ordering aperture cards
months in advance. No more
needless storing. No more trying
to anticipate your card needs.

2. A Xerox Aperture Maker. Tt
makes an aperture in each card
and mounts a sheet of leat-sensi-
tive microfilm carrier over it. You
can make 2,000 cards an hour.
Automatically. Stack the cards, if
you want. The non-tacky adhe-
sive eliminates the problem of
cards sticking together before or
after film mounting.

XEROX Xerography makes microfilm practical.

XEROX CORPORATION, ROCHESTER 3, N.Y. OFFICES IN PRINCIPAL U.S. CITIES. IN CANADA: XEROX OF CANACA LIMITED, OVERSEAS: RANK XEROX LIMITED, LONDON; FUJI-XEROX €O., LTD., TOKYO

ey et

3. A Xerox Punch. It punches out
the center of the microfilm car-
rier when vou're ready to mount
vour film in the card.

Ciccle 90 on Inquiry Card
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ENGIMEERING  LABORATORY

4. A Xerox Film Mounter. It
mounts the microfilm frame in
the aperture,

That’s it. You've made your own
aperture card from beginning to
end. And it was easy. And it was
inexpensive. And you can boriow
all of the equipment from Xerox.
You just buy the cards.

And, now that vou've got vour
own aperture card equipment,
we'll lend you a Xerox 1824
Printer to make your prints.

XEROX 1824 15 A TRADEMARK QF XERCX CORPOYATION,




FOR WHAT IT USED TO COST FOR IHIS MUCH

INERT FLUOROCHEMICAL COOLANT

NEW FC-77 CUTS COST OF

'This newest entrant to 3M’s fluorochemical coolant
family, 3M Brand Inert Liquid FC-77, solves a big
inert cooling problem—cost! Because FC-77 can be
produced more economically it makes possible sav-
ings of 25% (and more) to users and ‘“should be”
users. These new prices make FC-77 practical for
many new electronic and aerospace designs.

FC-717, like the other family members, FC-75 and
FC-43, takes the heat away faster than non-volatile
organic liquid coolants. In fact, per gram of coolant

92

30 to 40 times faster. The secret? These liquids
boil at about 100° C. Thus they vaporize and carry
off heat at a higher rate than can other conventional
convective coolants. FC-77 easily handles high heat
fluxes with minimal changes in temperature of com-
ponent. Bulk and weight are saved—unit size can
be miniaturized as much as 4 to 1, weight by 2 to 1.

FC-77 coolant is truly compatible, too! It is
neither affected by, nor does it affect, metals, plas-
tics, elastomers—chemically or electrically! This

ELECTRONIC INDUSTRIES May 1964




YOU NOW GET THIS MUCH FC-T77

FLUOROCHEMICAL COOLANT 25%

means retention of dielectric properties, evenabove © ¢ ¢ ¢ ¢ ¢ o ¢ 0 0 0 a0 00 000 00 m
maximum temperatul.re limits o.f ot}}er.dlelectrlc . Chemical Division BB
coolants. FC-77 and its companion liquids FC-75 « Dept. KCQ-54, 3M Co., St. Paul, Minn. 55119
and FC-43 retain their high electric strength (in o Please send more facts about 3M Brand Inert Liquid FC-77. *
h h h £ liquid ® [ I would aiso like information about FC-75 & FC-43. *

excess of 35 KV) when they change from liquid to ® [ would like to talk to your representative about my  ®
vapor. And FC-77, used in an efficient closed sys- : specific needs. N
tem, lasts as long as the equipment it cools! o NAME - R
o FIRM. .

Find out more about low cost FC-77 and the e J
other members of this ﬁuorOf:hemlcal coolant family, : - v Pcont :
FC-75 and FC-43. Send this COl.lpOIl! ® © & 00 6 0 6 06 0 ¢ 0 06 06 06 06 0 0 5 06 0 0 0 0 @
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REFRACTORY METALS

APPLICATION NOTES

There’s no end to
G-E molybdenum ribbon
and its uses.

=

)
A ey

General Electric flattened wire molybdenum ribbon is
available in continuous lengths in an almost infinite
combination of thicknesses and widths, bare or nickel
clad, gold or silver plated. Temper can be varied from
as-rolled to dead soft.

Bend it, twist it, die form it, punch it, pull or coil it.
It can be formed by almost any mechanical operation.

G-E moly ribbon’s strength, moderate weight and
ability to remain electrically conductive and provide a high
modulus of elasticity even at high temperatures makes it
ideal for many applications.

Its uses include high temperature contact springs, fur-
nace windings, helices for traveling wave tubes and
cross-straps for frame grid electronic tubes. Where can
you use it?

Get wrapped up in G-E molybdenum ribbon. Write
today for complete data. General Electric Co., Lamp
Metals & Components Dept., 21800 Tungsten Road,
Cleveland, Ohio 44117. Or call (216) 266-2970.

ﬁogress Is Ovr Most Important Product

GENERAL @ ELECTRIC

Circle 47 on Inquiry Card

- [LETTERS

to the Editor

Technical Semantics

Iditor, ELECTRONIC INDUSTRIES:

T am deeply concerned ahout the
trend that advertisements in technical
and engineering journals has been
taking. As an example, please refer
to the ad on page 96 of the November
1963 issue. Is “4 full watts” different
from any other kind of watts, or from
just plain 4 watts? The instant I saw
this, I was reminded of the “full half
quart” statement currently being used
by a soft drink manufacturer and it
was impossible for me not to degrade
the entire advertisement, thus making
it useless as far as I was concerned.

.. . Perhaps 1 am over-critical but
it ts difficult to attempt technical ex-
actness in one’s work and then not
expect the same in advertising and re-
porting in technical journals.

Frank E. Killian
Ilectro-Magnetics
3463 Citrus Street
Lemon Grove, Californta

Stephen E. McCallum, Press Rcla-
tions, G.E., Owensboro, Ky., answers:
Dear Mr. Killian:

Your letter to Electronic Industrics
has been forwarded to me. I am both
clated and dismayed at the same time:
elated to hear someone espouse a cause
which I favor; dismayed becanse I am
the culprit.

T can give you an explanation, but
not an excuse, for the “four full
watts.” I am basically technically-
minded, but I work in advertising and
publicity. As you can imagine, this
creates a psychological conflict of
which the point-in-case constitutes an
excellent example.

The test records on the tubes in
question showed that all tubes deliv-
ered no less than four watts at all
times. Some delivered more contin-
uously. However, not enough of them
delivered more than four watts all the
time to justify saying “four and a half
watts” or even “four and a quarter
watts.” How, then, could I connote
this briefly and succinctly, as one must
in advertisements? At the last minute
I inserted the word “full” in my origi-
nal copy.

(Continued on page 96)
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m Lot control provides a permanent record of all the materials,
manufacturing procedures, and testing that go into each Series
88 resistor. These records can be analyzed for any resistor, by
means of the lot number marked on each unit, permitting a
continuous program of reliability improvement.
LOAD LIFE TESTING —Production is constantly sampled, and
units are put on load life tests for 10,000 hours,
LOW TEMPERATURE COEFFICIENT — Standard T.C. is only +20
ppm/°C., Still lower T.C.’s are readily available.
CONSTRUCTION —Single layer winding of resistance alloy wire
on a ceramic core with metal end caps and axial leads. All
internal connections are welded. The silicone-ceramic coating
is molded on (not dipped). This gives a hard, dense jacket,
uniform in size and shape, which permits 1009 safe, snug fits
in clips, and qualifies resistors as insulated units (1000 VAC
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V-block test). Standard leads are solderable. Weldable leads
are also supplied.

THREE CATEGORIES FOR DIFFERENT APPLICATIONS

MIL-R-26C (Series 881)—Fast delivery off-the-shelf in 107 MIL
values from 0.1 to 8200 ohms; G and V characteristics from
2.5 to 11 watts.

COMMERCIAL POWER (Series 882)— 1.25, 3.75, 6.5, 8, and 11-
watt sizes with 39, tolerance for one ohm and higher values.
Units derate to zero watts at 350°C ambient. Made to order
in values from 0.1 to 200,000 ohms.

HIGH STABILITY, PRECISION POWER (Series 884) —Tolerances
down to 0,05. Derate to zero watts at 275°C ambient. Supplied
off-the-shelf in 1, 3, 5, 7, 10-watt sizes, and all 19, standard
values of MIL-Bell System up to 200,000 ohms.

Be Sure You Have the Latest Data, Write for Bulletin 101.

MANUFACTURING COMPANY
3662 Howard Street, Skokie, lllinois 60076
Phone: (312) ORchard 5-2600
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T0 SEE WHAT AIR CAN DO SEE GARDNER-DENVER

In the sixties alone we have added hundreds of new and im-
proved products to our lines of compressors, rock drills, air
tools, drilling rigs. So before you invest in new air equipment,
find out—from Gardner-Denver—how air can serve you better,

"WIRE-WRAP, TOOLS
CONNECT TERMINALS FOR KEEPS

Make permanent, solderless connections that
remain gas tight under severe corrosion and
vibration conditions. More than 15 billion
connections have been made this way —with-
out a reported electrical failure. ;

Less than three seconds are required per
connection.

For miniaturized components use *“Wire-
Wrap” tools with wire as fine as 30- or 32-
gauge.

Take your choice of Gardner-Denver
“Wire-Wrap” tools—air, electric or battery
powered, or hand-operated models.

For complete information on *“*Wire-
Wrap” tools—and automatic “Wire-Wrap”’
machines for modular panels—write for Bul-
letins 14-1 and 14-121.

96 Circle 49 on Inquiry Card

KEEP UP-TO-DATE WITH

GARDNER - DENYER

Gardner-Denver Company, Quincy, Illinois
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LETTERS

to the Editor
(Continued from page 94)

And so, there is a shade of differ-
ence between “four watts” and “four
full watts.” It is intended to convey
to the reader that there is no question
about all the tubes having delivered
four watts at all times during the test
in question. I am sure you, like myself,
have often questioned ratings of cer-
tain equipments and components be-
cause we suspect they are marginal or
averages, or both. The phrase as I
used it was intended to preclude such
eye-brow raising.

S. E. McCallum
Press Relations
General Electric Co.
Owensboro, Ky.

‘‘Mathematical Models
For Engineers'’

Lditor, ELECTRONIC INDUSTRIES:

In response to your offer made in
the January issue of your magazine,
I would appreciate very much a re-
print of the article “Practical Appli-
cations of Mathematical Tools” by Dr.
Raymond S. Berkowitz. I am engaged
in furthering the educational activities
of a large segment of the FAA elec-
tronic engineers and technicians and
I feel that this article may be of con-
siderable value.

J. P. Monkres,

Electronic Engr, Instructor
ANF Branch, PT-975.3
FAA Academy
Oklahoma City, Oklahoma

‘!Calculating System
Linearity"’
Editor, ELECTRONIC INDUSTRIES :

I have found an error in my original
manuscript “Calculating System Lin-
earity.”

The summation under Case T shows
that

5

Z A = E (m, b) = 54.64 — 109.6m
k=1

+ 55m? + 30mb — 30m + 5b2
the term —30m should read —30B.

Harold Y. Wong
1787 Mallard Way,
Sunnyvale, Calif.
(Continued on page 100)
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automatic
RFI analysis
saves

up to 70%
of user time

Stoddart’s versatile and compact NM-
62A saves up to 70 percent of the
time and cost of conventional RF!
measurements through automatic

data collection and automatic spec-
trum signature recording over four
bands: 1.0-2.3, 2.3-4.4, 44-7.3, and
7.3-10 gc. Typical of operator con-
veniences is one-knob instant band-
switching to change output, input and
voltage connections simultaneously.

These outstanding features make the
NM-62A ideal for interference meas-
urements to determine R{-Fi com-
patibility of equipment producing
electromagnetic fields; for radar field
strength measurements and micro-
wave antenna studies; and for general
use in the field and laboratory as an
electromagnetic detection instrument.

THE MANY WORLDS OF TAMAR

ELECTRONIC INDUSTRIES + May 1964

AMERICAN GYRO /

ECONOLITE /

In addition to varied commercial
applications, the NM-62A meets or
exceeds all applicable military speci-
fications, and is currently in use with
all the services. The instrument is
qualified per MIL-I-11748B (Sig. C.),
MIL-1-26600, MIL-I-6181D(USAF) and
MIL-1-16910(Ships). Federal Stock
Number is FSN 6625-977-2820.

For complete details on the NM-62A
and other advanced RI-FI measuring
equipment, write or call Stoddart Air-
craft Radio Co., 6644 Santa Monica
Boulevard, Hollywood 38, California.
Phone: (213) HOllywood 4-9292. A
subsidiary of Tamar Electronics, inc.

= =]
STODDART @

WIANCKO

STODDART /
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EIN

RELAY

Wi

80

SWITCH

40

 SWITCH ~ POWER RELAY

14 in-stock answers to your relay

Fast delivery of relays and stepping switches direct from the
manufacturer—ycurs at no extra charge, thanks to tne AE
Stock Program.

Under this growing program we keep more than 200
kinds of relays, switches and accessories on hand at all
times, in sufficient quantities to fill your ordinary require-
ments within 7 days. These include many of the hottest types
from AE's broad line: EIN (integral socket) relays with power

98

POLAR RELAY

ot

SERIES

OCS

RELAY

needs.

_ SWITCH

contacts; rotary stepping switches with Gold Levels for low-
level circuits; ERM (magnetic latching) relays; Class E relays
equipped with Taper Tab Terminals for easy adaptation to
EIN; and many more.

Send for your free copy of AE's ‘‘Stock Letter,’” which is
the latest complete listing of AE relays and switches in
stock for quick delivery. Write to the Director, Control Equip-
ment Sales, Automeatic Zlectric, Northlake, Illinois 60164.
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WM

MERCURY:-
WETTED-"
CONTACT

RELAY

‘CODEL - 88

RELAY SWITCH

Get 191 more here. !

-

AUTOMATIC ELECTRIC

SUBSIDIARY CF
GENERAL TELEPHONE & ELECTRONICS GFEE
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Here’s How EMCOR®
Enclosures Can Save You
BIG MONEY Over

Custom-Type Designs

YOUR COSTLY DESIGN TIME

Enclosure design and specifying time is reduced
from hours to minutes with easy to use, compiete EMCOR
Modular Enclosure Systems full line catalog.

YOUR TOOLING AND PRODUCTION

This manufacturing phase often prices your product out of the
market. Enclosure engineering, tooling, and production are our specialty
... and you pay EMCOR mass production prices.

YOUR INTERMITTENT PLANT OPERATIONS

Catalog-ordered EMCOR Modular Enclosures
eliminate your intermittent plant operations. Your key people
and machines are free for profitable production.

YOUR COMPLETE SATISFACTION

You never settle for anything less than complete satisfaction.
There are EMCOR Modular Enclosures to meet your every need.

EMCOR DEPTH OF LINE

Choose from four EMCOR Lines—EMCOR T Standard Enclosures. . .
EMCOR I— “individualized custom look'" Enclosures ... EMCOR IIT and
Special Series RFI Shielded Enclosures ... EMCOR Heavy Duty rugged application
Enclosures. Available in a variety of configurations with thousands of
component parts. EMCOR Solid Bearing and Ball Bearing Chassis
Slides engineered for all frames without costly handmade adaptors.

EMCOR CONTINUING RESEARCH

Ingersoll Products EMCOR Engineers and Roy C. Ingersoll
Research Center Scientists are continuing to perfect “'better products
through creative research and engineering."”

Write or call for full details today—no obligation.

Sealtle: 722-7800; Los Angeles: 938-2073; Palo Allo: 968-8304; La Jolla, Calif.: 454-2191; Dallas: 631-7450; Houston: 526-2959; Tulsa:
7424657, Ortando: 425-5682; Washington, D. C.: 836-1800; Huntswille: 536-8393; Winston-Salem: 725-5384; Ft. Lauderdale: 564-8000;
Boston: 944-3930; Bridgeport: 368-4582; Albany: 436-9649; Butfalo: 632-2727; Binghamlon: 723-9661; Syracuse: 471-7274; Utica:
732-3775; New York City: 695-0082; Union City, N. J.: 867-3204; King of Prussia, Pa.: 265-3440; Cleveland: 422-8080; Dayton: 298-7573;
Pittsburgh: 884-551S; Chicago: 676-1100; Indi lis: 356-4249; M is: 645-4481; St. Lovis: 647-4350; Kansas City: 444-9494;
Denver: 934-5505; Albuquerque: 265-7766; Centerville, Utah: 295-6521; Montreal: 735-1671; Totonto: 787-5441

Reques EMCOR-The Original Modular Enclosure System By
New INGERSOLL PRODUCTS

Literature Division of Borg-Warner Corporation
1000 W. 120th St., Dept. 1245, CHICAGO, ILLINOIS 60643
BORG-WARNER ., '

Most Ingersoll Products Sales Engineers also represent Mclean Blowers for enclosures
100 Circle 53 an Inquiry Card
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LETTERS

1o the Editor
(Continued from page 96)

“Why Not Quote Prices?”
lditor, FLECTRONIC INDUSTRIES

We are in sympathy with the views
expressed by Richard Jenkins of Iolt
Instrument Laboratories in his letter to
vou titled, "Why Not Quote Prices?”
Sinee we deal mostly with power sys-
lem components and equipments, which
as catalog items are pretty much tech-
nically alike, we are mostly interested
in their prices.

Mr. Jenkins may be pleased to know
that it is our practice to file catalogs
which do not list prices in the “circu-
lar file.”

R. F. Holler, Engineer
R. G. Pierlott, Engineer
I’hilco Corporation
C &[5 Computer Division
3500 Welsh Road,
Willow Grove, Pa,

“Color Our Faces—Red!”
Iiditor. FLECTRONIC TNDUSTRIES:

['ve been guffawing—and Ted Mai-
nan  can't decide yet whether he
should guffaw, too, or squirm—over a
sort-of typographical error in your...
presentation of Dr. Matman's article
on the state-of-the-art in LASERS,
(I'eb. 1964, p. 68)

I'm referring, of course, to that last
line in the second paragraph, concern-
g this "must” article . . . and, though
I've explained this to Dr. Maiman's
satisfaction, some of his fellow sci-
entists have been having considerable
fun with him, complimenting him on
his “admirable sense of modesty,” etc.

James B. Marine,
General Manager
Korad Corp.,
Santa Monica, Calif.

Ed: One of the liberties that ELECTRONIC
INDUSTRIES takes with a feature article is
to add a few paragraphs at the beginning to
explain its significance to the state-of-the-art.
Asterisks are usually used to separate these
comments from the author’s text. In this in-
stance, they were unfortunately dropped from
the article. This made it appear that Dr. Maiman
was praising his own work. This was certainly
not the case and we offer our apologies to Dr.
Maiman for making it appear to be. Incidentally,
we (the editorial staff at El) still feel that 1t
is a “must” article.

ELECTRONIC INDUSTRIES +« May 1964
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New Ink Rectilinear Recorder
for analog computer or telemetry write-out

Beckman Type SC Dynograph

All the desirability of the Dynograph ink-rectilinear recorder, in a design
for complete compatibility with analog computers

Famous Locked-In Accuracy at the tracing! Servo
system constantly compares pen tip and input signal
for maximum accuracy and linearity.

Reliable Solid-State Circuitry eliminates drift, com-

ponent aging. No warm-up time; low total power
consumption (230 w. max., for 8 channels).

m Channels: 8 analog plus event marker (standard)
m Width: 40 mm (50 divisions) /channel

m Sensitivity Range: 2.5-250 volts full scale

& Input Impedance: 1 megohm, single-ended
or differential

® Linearity: +0.25%

u Frequency Response: DC-150 cps

8 Zero Suppression: 3 times full scale

a Computer Controls: “Operate,” “Hold,” “Reset”

m Polarity Reversal: for each channel

m Local-remote Controls: ‘“Chart Speed,”
“Event Marker”

m Centralized Push Button Controls:
“Sensitivity,” “Paper Speed,” “Calibrate,”
“Polarity,” “Local-Remote”

® Pressurized inking system

m Paper Capacity: 1,000 ft. high gloss
maximum contrast

@ Paper Take-up: Reel standard, optional
take-up assembly available

u Paper Drive: Zero weave, 8 or 16 speeds
= Calibration: Operate, zero, caiibrate, attenuator
® Overload Indicator: each channel

® Timing Marker: one/sec or remote;
second marker optional

Write, or see your local Offner Representative,
for Bulletin 064-1039 on the T'ype SC Dynograph®

(S 1= 911 =12l INSTRUMENTS, INC.

OFFNER DIVISION
SCHILLER PARK, ILLINOIS = 60176

INTERNAT(ONAL SUBSIDIARIES: GENEVA, SWITZERLANO; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYQ, JAPAN; CAPETOWN, SOUTH AFRICA

ELECTRONIC INDUSTRIES + May 1964
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Report from

LABORATORIES

MICROWAVE

RADIO SYSTEM USES
NEW FREQUENCY
DIVERSITY
ARRANGEMENT

Microwave stations, like the one shown
here, must often be located at

remote sites. Therefore, the new system
was designed with equipment
packages for easy installation at such
sites, with simple battery operation,
and with an automatic alarm

system that provides quick trouble
location. Each radio channel

is capable of carrying 600

telephone conversations.

sy G
-
st

v/A.;:/" '

Al

Microwave radio systems carry much of the telephone,
network television, and data traffic of the Bell System.
First introduced in 1948, microwave radio is used

both for coast-to-coast backbone routes and for shorter
routes carrying smaller amounts of traffic. Because

of the extensive growth in the use of microwave systems
and the likelihood that this growth will continue,
available bands of frequencies must be used efficiently —
otherwise congestion could result in the future.

The Federal Communications Commission has assigned
three broad bands of frequencies for use by the common
carriers, centered on 4000, 6000, and 11,000 megacycles.
Because of atmospheric effects, transmission is more
reliable in the lower two bands; thus the backbone long-
haul routes of the Bell System operate in these bands.
However, the 11,000 megacycle band is satisfactory

most of the time, with transmission impairment

occurring only during heavy rainstorms.

Engineers at our Merrimack Valley laboratory

(North Andover, Massachusetts) have developed a new
microwave system which can operate alternatively in the
6000 and 11,000 megacycle bands. Should fading or
equipment troubles occur while operating in one band, the
system automatically switches to the other band—so

rapidly that a television viewer, for example, cannot see

or hear any difference. Thus reliable transmission is

assured and available microwave bands are used efficiently.

The new system is designed to be economical for short-haul
service—i.e., for routes up to 250 miles in length.

It handles broadcast TV, educational TV, telephone or data
with complete flexibility. Bell laboratories engineers have
worked closely with Western Electric Company
manufacturing people to ensure maximum performance,

=y, reliability, and economy. BELL TELEPHONE
:’\ © LABORATORIES ... World Center

® =~ of Communications Research and Development

-~
ar 'SR
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here’s everything
you'll ever
need for

]
]
i]”[liﬂll!'qs;lai;llll
Model 2936
Universal Single Sideband Test Complex |

CLLLLY

Oﬁ;

W

\
IUTEET———
= R

Polarad Ergineering has scored again -ere, in In the neW POLARAD@

one compact. economical package, is every fa-
cility ycu will ever need for SSB system analysis,
arywhere in the 1-40 MC (80 MC optional) bard

From the transmitter exciter to the outout of the unlvel‘sal mouu‘al‘

receiver, you can turn any SSB system inside out,
without a single accessory instrument. ssn lBSl s stem
Comprehensive test capability is only one of many v

outstanding irstrurentation deve‘opments em-

bodied in the Model 2936. Consider, for exampie, — featuring the exclusive new continuous

l
| S

I
the exclusive new 2-tone frequency synthesizer 2-tone pure-RF signal synthesizer!
module. which combines the inherently low dis- L
tortion pure-RF technique with the ‘'crystal-
stability’”” and precise resettability of a digital
frequency synthesizer . . . continuously variakle f UNL’M’TED TEST VERSAT”-’TY ..
over the entire band from 1-40 MC! v TURN THE PAGE FOR PROOF!

Ccnsider the calibrated power-output capability
from O to —127 dbm . . . the more than 60 db
dynamic range of the spectrum display circuitry

. the automatic sweep mode. the continuously-

optimized resolution . . . the absolcte log. lineer,
and power calibration — direct calibration — of
the display . . . feature after feature after feature.

This ts the most SSB instrumentation ever of-
fered in a single instrument!

This limitless versatility is provided, furthermore,
in a modularized design — permitting 1ndepend-
ent gse of tne individual rnodules. both alone POLARAD ELECTRONIC INSTRUMENTS
and in other test configurations. (Matter of fact,
we have severa' new configurations ‘‘in the over”
at this moment.)

A Division of Polarad Electronics Corporation

34-02 Queens Blvd.
Long Island City, N.Y. 11101

Is all this too good to be true?
Turn the page, and see for yourself!




with 60 cps sidebands down 65 d5.

Foolproof illuminated
graticule calibrations
read directly in the units
displayed — log, linear,
or power db, automati-
cally selected by mode
control. Calibration s
both absolute and di-
rect-reading.

Rate multiplier
-—tor rapid
signal location.

Digitally-tuned
two-tone audio,
100 cps - 10 KC.

Freguency Range
(Audio two-tone section):

Better than 10 cps resolution at 3 db points,

4” x 5” rectangular dis-
play provides 50% more
usable calibrated area,
for higher resolution
and accuracy.

Calibrated sweep — automatically pro-
vides optimum resolution (manual sweep
also provided for detailed analysis of dis-
play). Dispersion range, 150 cps - 30 KC.

Digital two-

! tone RF syn-

63 db range.

100 cps to 10 KC

Freguency Range (RF section):
LF

IF1
IF2
Two-Tone RF Qutput

10 cps to 30 KC

?920}(&0: custom frequency available

1 to 40 MC, - 10 KC differential

Manual Sweep

RF Generator Output Attenuation  Digital, 0to 127 db, 1 db steps
input Levels  AUDIO, 0.1 to 100 volts f.s.
IF and RF, 1 millivolt f.s.
Attenuators:
Precision tnput 0 to 63 db, 1 db steps, acc'y .05 db/db
IFStep 20 db
Vertical Display:
Linear 20 db
log  40db “ 20 db calibrated step
Power  10db
Dispersion  Six fixed, calibrated ranges with

automatic optimum resolution from
150 cps to 30 KC

Over full range of dispersion in

excess of 60 db for all intermodulation
products

Polarad Electronic Instruments e Division of Polarad Electronics Corporation

34-02 Queens Bivd. « Long Island City, New York

Gentlemen:

[ | want to see it! Have my local Polarad
Field Engineer call me at once to ar-

range for a demonstration.

[CJ | may have a requirement soon. Rush

11101

[ 1 have no immediate require-
ment, but | would like full tech-
nical data for my files.

[J Send me the complete Polarad

unlimited versatility

[.__ —_———— —
§s8 I
ANALYSIS Y
MODULE $SB RECEIVER SSB TRANSMITTER ‘
o ==t Ant  Audio or Mod. |F
input IF Output |

?

? Input Ou(nul? I

Z-IDNEI g
RF SYNTHESIZE
o——»—i

1

. S ——

2-TONE
AUDIO GENERATOR

Test every stage of both SSB transmitters and SSB receivers,
at any frequency, any separation, throughout the entire 1-40
MC range.

| thesizer tuning.

Each audio tone
independently
adjustable over

unlimited versatility

FORGET “SPOT” FREQUENCIES — generate two absolutely pure
RF tones, continuously adjustable from 1-40 MC, with .01%
repeatability, and any desired separation from 0 to * 10 KC,
with crystal stability.

unlimited versatility

08 | Automatically provides
optimum resolution, yet
permits manual sweep
control, and provides
sweep multiplier for
rapid search.

versatility

0l I Precision attenu-
ators on both out-
put and input

m B permit an un-
) - matched excita-
) - E

tion/response
"\ range of over 250
|

db!

. LIKE TO TRY ONE?

me the fuli technical data, and have
my local Polarad Field Engineer get in
touch with me shortly thereafter. to

Spectrum Analysis Catalog.
Send me the complete Polarad

. NEED APPLICATION ASSISTANCE?
. PREFER TO CHECK COMPLETE

discuss my requirements.
My application is
My frequency range of interest is
NAME
COMPANY
ADDRESS
CITY
TELEPHONE

Printed in U.S.A.

Signal Generatcr Catalog.

TITLE

STATE lIP
EXT C 123456789

SPECIFICATIONS FIRST?

---USE THIS POSTAGE FREE CARD
FOR PROMPT ACTION

POLARA IJ®




NOW A
STANDARD
IN

A.E.C.
AND OTHER

LABORATORIES
THROUGHOUT THE WORLD

‘:I MODEL 1544
I‘ 0-3KV - 0-20MA

r

ﬂ

'—-—————YMWN VOLTAGE 15 THE SUM OF THE DIAL SETTINGS s * 14 =1
d l

@ gy W
v o W

HIGH VOLTAGE REGULATED OC POWER SUPPLY
O NOT SWITCH POLARITY

POMER CLBENG PRCFE NG PR ALTD CALR DR WITH WY ON |
J:SJ_

Providing an order of magnitude improve-
ment in performance over previous precision
DC high voltage sources . . .
Offering exceptional stability, unusually low
noise level, self-indicating overload and
short circuit protection.

PRICE $543 F.0.B. WESTBURY, L. 1., N.Y.

Other models avaifable » Write for complete specifications.

REGU- 1 mipprE pRICE
LATION
cunrent | ine on | P 10 PKY paner

MopEyL | VOLTACE oa0 My ut ratTorY FEATURES

1565 1-2000 015 .001% 1.0 k1% $415 001% Regulation ’

.001 Volt Peak to Peak Ripple
0.259%, Calibration Accuracy
.02 Volt Resolution

.0059% per hr/ .029% per day Stability
50xs Response Time
19” Rack Panel Mounting

1544 | 1-3000 020 | .001% 1.0 SV $543
1547 | 1.3000 040 | 001%{ 1.0 SV $595
1545 | 105000 | 020 | .001% | 10 8% $635
1556 ]10-6000] 020 | 001% | 10 8% $685
1543 ]10-10000f 010 { .005% | 5.0 12Ya $995

i

Prices subiect to chonge withoul notice.

&
;
_——————-—————-J——Q-—-Q——_————____._____

. POWER DESIGNS INC. POWER DESIGNS PACIFIC, INC.
I}" | 4700 SHAMES DRIVE *+ WESTSURY, N. Y. | 3381 JUNIPERO SERRA * PALO ALTO, CALIFORNIA

e 1
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bulletin

MAGNETICS inc.

How Cold Water Solves a Hot Core Problem

Problem : Cores of high powered pulse transformers, such
as those used in radar equipment, generate a tremendous
amount of heat. High operating frequencies cause high
core loss since the heat cannot be transferred through
the windings without damaging both windings and core.
This restricts the use of high permeability materials
using standard constructions.

Solution: Magnetics developed a unique encased core
within a case that allows water to circulate around —
but not through a core of ¥4 mil material. Constant core
temperature is maintained with very little shift in the
core’s magnetic properties. Do you have similar prob-
lems of overheating cores? We would like to help.

Core assembly with
water cooling jacket.

Photoetching of Intricate Parts
Reduces Prototype Costs

Quite often we photoetch small shapes in prototype
quantities, then tool for punching when they reach the
production stage. Saves not only money but valuable
time. Magnetics Inc. can photoetch precision flat com-
ponents from almost any magnetic or specialty alloy
used in the electronics industry. This process is especially
effective when difficult configurations are needed in
thicknesses less than .001”, Materials ranging from .020”
to .00025” can be processed and tolerances held from
.005” to .0005". Should you require precision flat com-
ponents, Magnetics can help.

A variety of precision flat components photoetched from strip
less than .001" thick. Tolerances can be held to .0005".

106

New Two-Material Cores Extended
Linear Operating Range of Transformers

How do you extend the linear operating range of a trans-
former—especially a current transformer—and still hold
down its cost and size?

By making cores from combinations of materials—
such as Permalloy 80 and Alloy 48, or Permalloy 80 and
Magnesil —~Magnetics Inc. extended the linear operating
range. Fig. A shows this type construction. By using
different constructions, unique characteristics can be
developed due to the multiple saturation points in a
single core. Fig. B shows a core which would saturate at
different input levels giving unique output characteris-
tics. If you need a combination core, Magnetics can help.,

Fig. A Fig. B

““Race Track’ Core Becomes a Winner

A manufacturer of transformers needed cores with ex-
ceptionally precise high voltage windings. Conventional
windings on toroidal cores would not withstand the high
voltages without breakdown between turns. Standard
laminations would not provide high permeability, low
core loss at high frequencies, or low leakage flux which
could be obtained from a toroidal structure. Magnetics
Inc. solved this problem by designing a rectangular
“race track’ core. This special shape provided a uniform
flat surface area on which high voltage windings could
be applied, provided high permeability at high frequen-
cies with low core loss, and prevented leakage flux. If
you have a similar problem, Magnetics can help.

2

Na—s

Rectangular core provided flat surface area
needed for high voltage transformer coil.

Need More Versatile Magnetic Components?

When your products won’t operate with standard mag-
netic components, you need the help of a specialist.
Magnetics Inc. will manufacture unusual components
by strip winding, photoetching, punching, and hydro-
static pressing of intricate shapes . . . and we make our
own materials which are quality checked at every stage.

You specify the size, shape, temperature values, cases,
materials, windings and other characteristics . . . we'll do
the rest and give you the part you need to put your
product on the market.

Tell us what you require by writing Dept. EI-4,
Magnetics Inc., Butler, Pennsylvania.
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This Is Not the First 1'%6” 10-Turn
Precision Potentiometer. Just the Best.

Under punishing side-by-side environmental tests, the new
BOURNS® Mode! 3400 performed dependably long after.com-
petitive units had sagged, sogged or snapped under the strain.
In rotation-life tests it displayed far greater mechanical strength
than any other unit. In vibration and shock tests, it kept operat-
ing after broken pigtails and terminations had put competitive
units out of commission.

This new kind of industrial reliability stems from Bourns' many
years of experience in developing potentiometers for military
and aerospace use. Model 3400 has a molded, all-plastic case
for superior humidity performance...sliding contacts to elim-
inate fragile pigtails...an extra-large slider block for high
stability. And it has the exclusive, virtually indestructible
SILVERWELD® termination that replaces vuinerable single-wire
terminations to overcome the chief cause of potentiometer
failure.

’

Model 3400 undergoes 100%, in-process and final inspections,
and is subjected to the famous Bourns Reliability Assurance
Program. In reliability and in performance, it is a premium
potentiometer. One of its best features is that there is no pre-
mium in price.

Write today for free technical data.

Mode! 3400, 1'¥,” Diameter, Bushing Mount
LINEARITY: +0.15%, STANDARD
Resistances: 1009 to 500K, standard
Power rating: 5.0W at 40°C

Humidity: Steady state

Operating temp. range: —65 to +105°C
Resolution: 0.005 to 0.045%
Length (body): 1.75"

A BOURNS
A

BOURNS. INC.. TRIMPOT DRIVISION

1200 COLUMBIA AVE.. RIVERSIDE. CALIF.

PHONE 684-1700 . TWX: 714-682 9582
CABLE: BOURNSINC,

ANUFACTURER: TRIMPOT™ & PRECISION POTENTIOMETERS. RELAYS; TRANSDUCERS FOR PRESSURE, POSITION, ACCELERATION. PLANTS: RIVERSIDE, CALIFORNTA; AMES, IOWA: TORONTO, CANADA
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Circle 57 on Inquiry Card

New! Buss SPACE SAVER
PANEL MOUNTED FUSEHOLDER

Actual Size

Only 1% inches long . . .

Extends just 29/32 inch

behind front of panel

: 1914-1964, Fift

Connectors Catalog

This 48-page catalog describes a line
of AMP-Incert® Series M crimp, snap-
in type pin and socket connectors. It
contains up-to-date data on 10 different
configurations ranging from a 14-position
connector to two versions of a 104-
position connector, all available with
suitable hardware and a complete array
of accessories. The catalog contains a
section on the AMP mated contact-tool
controlled - crimping technique: another
on plating as a critical factor for satis-
factory performance; and still another on
types of tooling. Design and performance
characteristics are given for 3 types of
contacts and block materials. Complete
specs. for contacts, blocks, and hardware
are also included. AMP Inc, Harris-
burg, Pa.

Circle 125 on Inquiry Card

Transistor Logic

Transistor-resistor logic (TRL) cir-
cuitry are widely used for the simplicity,
low cost, and high reliability that result
from its economy of components. The
disadvantage of TRI. for moderately
high-speed switching is the stringent re-
quirements it places on the transistors.
Because of the heavy losses in resistor
inputs, fan-in and fan-out are restricted
unless high-gain, high-voltage transistors
are used. Application note 38017 shows
how operation at high voltage improves
fan-in fan-out. Sprague Electric Co..
Marshall St., North Adams, Mass.

Circle 126 on Inquiry Card
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Save Assembly Time with
Quick-Connect Terminals on
BUSS Fuseholders

Eliminates soldering. Permits
use of pre-assembled harness.
Reduces assembly time.

Motors Nomograph

This nomograph (Vol. 44, No. 2) is
concerned with factors of torque, speed.
freq.. hp and stator poles of electric
motors. It provides an easy, fast wayv to
visually determine unknown values of
related factors. when compared to know.
measured on designed values of factors
which are related formula-wise. Bodine
Electric Co., 2500 . Bradley Place. Chi-
cago, Il

Circle 127 on Inquiry Card

Materials Catalog

This 28-page instructive catalog, “High-
Temperature Materials,” incorporates
technical data on commercial refractory
materials as well as a number of newer
refractory hard metals. Data on granu-
lar and powdered materials for use with
oxyacetylene or plasma spray equipment
has been added. Noston Co., Refractories
Div., 1 New Bond St.. Worcester. Mass.

Circle 128 on Inquiry Card

Transformer

Data sheet CV-175 describes a new
multiple-output  constant-voltage trans-
former. The Multi-Tap CV provides line
regulation of *£1% or less, as well as
current limiting and isolation from pri-
mary voltage. Four ratings are available:
150, 225, 300, and 450va. The trans-
former can be used as a power source for
ac or dc outputs or a combination of both.
Sola, Div. of Basic Products Corp., 1717
Busse Rd.,, Elk Grove Village, I1I.

Circle 129 on Inquiry Card

ELECTRONIC INDUSTRIES -

Disconnect Devices Wall Chart

This wall chart is a quick-selection
guide to the proper mate for disconnect
tab receptacle already part of a switch,
potentiometer. barrier block or other com-
ponent wired in the circuit. It may also
be used when selecting quick-disconnect
devices for new circuits being designed.
For ease of reference, the disconnect
devices are listed on the chart in various
categories, including snap plugs, push-on
type terminals, adapters, insulated snap
plug and tab receptacles, etc. The chart
has 14 samples mounted on it. Waldom
Electronics, Inc.. 4025 W, 53rd St.. Chi-
cago 32, Il

Circle 130 on Inquiry Card

Relay Catalog

Catalog MR-3 outlines a complete se-
lection of basic reed relays and coils ior
reeds, including all electrical and physical
specs. and prices. Also included is a gen-
eral informative summary covering coil
requirements and design recommenda-
tions, Coto-Coil Co., Inc. 65 Pavilion
Ave., Providence, R. 1.

Circle 131 on inquiry Card

Flutter Causes

The cause and measurement of flutter
in wideband recording systems is dis-
cussed in Volume 2, No. 2. The data
outlines the causes of flutter, and gives
a measuring technique that aids in de-
fining flutter from noise. Mincom Div.,
3M, 2049 S. Barrington Ave, Los An-
geles, Calif.

Circle 132 on Inquiry Card
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INDUSHIRIES

Coax Cables Catalog

This 16-page catalog describes the con-
struction and characteristics of 58 widely
used coaxial cables made with poly-
ethylene and Teflon® insulation. The
cables meet applicable military specs. [t
is available from Alpha Wire Corp, a
sub. of Loral Electrics Corp., 180 Varick
St, New York, N. Y

Circle 133 on Inquiry Card

Integral Circuit Uses

This bulletin describes the Techno-Pak
concept, which was developed to accom-
modate the designer who desires to inde-
pendently control the performance and
economy of the circuit he uses. The illus-
trated bulletin contains data on units for
digital functions, communication net-
works, amplitiers, and power supplies and
controls. The concept provides custom
integral circuits at standard circuit prices.
Molecto Corp., 2950 San Ysidro Way,
Santa Clara, Calif.

Circle 134 on Inquiry Card
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ELECTRONIC INDUSTRIES -

EINECRONIEE NEW TECH DATA

Inertial Guidance Brochure

Recent advances missile and space-
vehicle inertial-guidance systems includ-
ing those developed for the Polaris mis-
sile are described and pictured in Bro-
chure No. 4940. General Electric Ord-
nance ept., 100 Plastics Ave,, DPittsfield,
Mass.

Circle 135 on Inquiry Card

Testing Guide

This 60-page booklet, “Testing & Kval-
vation of Servomechanisms” is for engi-
neers engaged in servo testing. It is di-
vided into 8 sections. Some of the topics
covered include Principles and Character-
istics of Servomechanisms: Test Objec:
tives: Test Methods: Common Ditlicul-
ties and P’recautions: Test Planning: and
Data Interpretation & Manipulation. The
booklet contains block diagrams, equa-
tions, curves, and tables. 1t will be a real
aid to test engincers and design special-
ists. Military Electronics Div., of Ling-
Temco - Vought, Inc, P. O. Box 6118,
Dallas, Tex.

Circle 136 on Inquiry Card

« . STATE-OF-THE.ART information on Components and Equipment.”

Industrial Resins Bulletin

Bulletin D-102A, 16 pages, describes
properties and applications of industrial
resins. The illustrated booklet covers
uses of these resins in the manufacture
of a wide range of products. Durez
Plastics Div., Hooker Chemical Corp.,
N. Tonawanda, N. Y.

Circle 137 on Inquiry Card

Magnetic Bulletin

Bulletin 21, 12 pages, describes a line of
permanent magnets. Details include size,
shapes, physical dimensions, weights, mag-
netic characteristics, and holding-force in
Ibs. The bulletin shows a wide range of
magnet configurations including  bars,
multiple bars, rods, U-shapes, cylinders,
arched and channel horseshoes and rings.
With the data contained in this bulletin,
an engineer can make accurate prelim-
inary calculations as to the correct mag-
net for his particular requirements. In-
diana General Corp., Magnet Div,
Valparaiso, Ind.

Circle 138 on Inquiry Card

~ New Developments in Electrical Protection

BUSS Sub-Miniature
PIGTAIL TRON FUSES

Circle 57 on Inquiry Card
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To package and protect heat-sensitive components,
specify Sylgard® 181 resin. a colorless, solventless
silicone. Designed for potting, filling, embedding and
encapsulating electronic circuits, it is applied as a low
viscosity fluid . . . cures at room temperature without
exotherm . .. forms a transparent, resilient embedment
that permits visual inspection of cemponents and cir-
cuits. When necessary to repair or repiace defective
components, Sylgard 184 resin can be cut away, then
replaced with new material. Tensile strergth from 800
to 1000 psi and long service life at operating tempera-
tures of —65 to 200 C assure circuit integrity.

CIRCLE 22 ON READER-SERVICE CARD

Designed specifically to meet the require-
ments of MIL-1.-8660A, Dow Corning® 4
compound retains its grease-like cansistency
and electrical properties over the broad tem-
perature range of —60 to 205C +—70 to
409F) . . . won’t dry out or harden. Used
as a moisture-proof dielectric seal for con-
uectors, terminations. toroids, many other
components. Dow Corning 1 compound fea.
tures low loss factor; seals out corrosion and
corona, increases surface resistivity of plastic
parts. Can be applied to dry metals, ceramics,
rubber, other insulating materials.

CIRCLE 23 ON READER-SERVICE CARD
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SILICONE NEWS from Dow Corning

Ready-to-use silicone rubber
encapsulates, seals, bonds . . .

Silastic® 732 RTV silicone rubber is a ation, Silastic RTV 732 rubber is available
tough, squeeze-on adhesive/sealant that  asa translucent material as well as in black
stays where you put it — on metal, glass,  or white.

plastics, rubber and many other materials.
It bonds, waterproofs and insulates . . .
cures at room temperature in 24 hours to
a solid rubber.

Silastic 732 RTV rubber stays flexible at
temperatures from —00 to 260 C (—85
to 500 F), has excellent electrical insu-
lating properties and resists weathering,
moisture, corona.

For a free sample of this material write
on your letterhead indicating intended use.

Use this easy-to-apply non-shrink adhe-
sive/sealant to bond wires, seal connectors,
splice and repair cable and lead wires, to
seal radome and antenna enclosures, to
dust-proof cabinets and housings. Where
vibration, flexing or differential expansion
between parts is breaking bonds or open-
ing seals, specify Silastic 732 RTV sili-
cone rubber. If color coding is a consider-
CIRCLE 21 ON READER-SERVICE CARD

We'll be pleased to forward full information on

these and other materials that aid reliability and
performance. Just write Dept. F305, Electronic
Products Division, Dow Corning, Midland, Michigan.

Sylgard® 1377 varnish is an easy-to-process

thermally stable impregnant designed specifically

for electronic applications. Applied by dipping, Dow corni ng
flooding or vacuum impregnation. it assures added

reliability for devices such as transformers and

reactors, control actuators, servo mechanisms, gyro

motors. When specified for equipment designed to

operate at temperatures to 200 C, it assures high

bond strength, resistance to chemicals and repel-

lency to moisture. Sylgard 1377 varnish offers the

optimum balance of properties. simplified processing

and flexible cure schedules.

CIRCLE 24 ON READER-SERVICE CARD
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Low Cost [ High Quality Ratio

Model TRO40OM

New ERA highly regulated DC power source
provides continuously variable output,

0-40 VDC @ 0-500 ma for only $99

Compare the price of the new ERA all-solid state Model TR040
with other make power supplies providing the features and specs
shown below. You’ll agree that here is a truly unique power supply
whose cost/quality ratio makes it ideal for the broadest possible
rangeof applications, from laboratory to equipment-component use,

SPECIFICATIONS

Input: 105-125 VAC, 50-1000 cps

Output: 0-40 VDC at 0-500 ma

Line Regulation: Within +0.015% or 5 mv, whicheve!
is greater

Load Regulation: Within 0.03% or 5 mv, whichever is
greater for 0-100% load change

Ripple: Less than 800 uv RMS

Operating Temp. Range: —20°C to +55°C free air,
full rating

Constant Current Operation: 0-500 ma

Remote Programming Constant: 500 ochms per volt

Remote Sensing: Connections provided

Short Circuit Protection: Automatic current limiting

Thermal Protection: Automatic thermostat operation

Series or Paraliel Operation: Connections provided

Output Terminals: Ungrounded, either positive or
negative terminals may be grounded

. Cooling: Internal convection-cooled

4ok o312 LIRS Panel Size: 312" x 712" (designed for bench or haif

. u.tr;:ﬂm I relay rack mounting. Two units may be mounted

= Front Metering (Optiona side-by-side in a 19” standard rack dimension
s Mmm % ( ) for dual outputs.)

Relay

z* Price: $99.00 (for current/voltage metering, add

_ ‘Rack or Bench Mounting $15.00 and suffix M. Relay Rack Mounting Kit—
5.'5-.4 mm or mu“ single or dual mounting, add $5.00.)

SR = Write for ERA’s new complete
( catalog #1381 today!

RA ELECTRONIC RESEARCH ASSOCIATES, INC.

Dept. Ei-5,67 Factory Place * Cedar Grove, N.J. 07009 * (201) CEnter 9-3000

W

SUBSIDIARIES: ERA Electric Co. * Advanced Acoustics Co. « ERA Dynamics Corp. + ERA Pacific, Inc.

l

NIEW TECH DATA

Scope Accessory Booklet

This illustrated 36-page booklet covers
a family of accessories for oscilloscopes.
Described are trace-recording cameras,
light filters, graticules, polarized viewers
and viewing hoods ; also carts and mount-
ing accessories, including cradle mounts
and frames. A variety of sampling scope
accessories are also shown. Logarithmic
amplifier adapters, UHF and BNC-type
connectors, crystal ovens and input time
constant standardizers are also described.
A highlight of the booklet is a sectjon
on probes, which includes a probe-instru-
ment compatibility chart. Address re-
quests on business letterheads to Tek-
gonix, Inc, P. O. Box 500, Beaverton,

re.

Modular Probe Systems

Brochure 308, in color, describes a
building-block approach to the problem
of multiple-point probing within micro-
in. areas. A complete assortment of pneu-
matically - moved probe heads, modular
controls, high-accuracy work positioners,
etc., are listed. Kulicke and Soffa Mfg.
Co., Inc., 135 Commerce Dr., Industrial
Park, Ft. Washington, Pa

Circle 139 on Inquiry Card

Terminal Block Covers

Bulletin 230G describes a complete line
of standard, self-gripping, neoprene and
silicone terminal block covers. The TA
line offers block covers for MS25123
blocks, commercial blocks, and individual
single terminal studs. Sizes are available
for any standard length block, and stud
sizes from 5-40 to 14-20 threads. An easy-
to-read chart crossreferences the standard
part number to the proper terminal block
it is designed to fit. Samples may be ob-
tained by requesting on company letter-
head. TA Mifg. Corp, 4607 Alger St,,
Los Angeles 39, Calif.

Circle 140 on Inquiry Card

Molded Products

This catalog contains data sheets de-
scribing a line of miniature standoff ter-
minals, barrier strips and terminal boards,
feed-through terminals, high-temp., coil
forms, connectors, and headers for her-
metic sealing. Garde Mfg. Co., 53 John
St., Cumberland, R. 1.

Circle 14t on Inquiry Card

Electrolytic Capacitor

Data is available on a vertically mount-
ed, aluminum electrolytic capacitor that
may be snapped easily into place on PC
hoards or to conventional metal chassis.
Type CVM is designed for transistorized
circuits. Rated operating temp. range is
—20° to 465°C. Voltage range is 3 to
150vdc: capacity is 5 to 5000ufd. Single,
dual and triple capacitance and voltage
ratings are available. P, R. Mallory &
Co., Inc, 3029 E. Washington St., Indi-
anapolis 6, Ind,

Circle 142 on Inquiry Card
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AVAILABLEY

Whatever your problems in microwave
energy generation the solutions can most
likely be found in the new Trak Technical
Manual and Catalog (64-A). It lists more
than 100 stock oscillators, harmonic gen-
erators, amplifiers and special products
at frequencies from 400 Mc. to 11 Ge. All
can be modified to other frequencies or
speciol requirements. In many cases, Trak
devices permit development of previously
impossible projects because of their small
size and advanced capabilities.

SEND FOR YOUR COPY !

Microwave

TRAK MICROWAVE
CORPORATION
5006 N. Coolidge Avenue Tampa, Florida
Phone: 877-6735

Circle 93 on Inquiry Card
ELECTRONIC INDUSTRIES -

NEW TECK DATA

I ——

Switch Module

The Krytron-Pac is a cold-cathode
switch tube. It combines a miniature trig-
ger transformer in an epoxy package.
The switch module measures 34 in. in
dia. by 124 in. in length. [t may be used
in pulse-forming and package energy.
Data and specs are available from Edger-
ton, Germeshausen & Grier, Inc, 170
Brookline Ave., Boston, Mass.

Circle 143 on Inquiry Card

Resistance Boxes

Catalog sheet 203 describes the K-114
and 115 decade resistance boxes. The re-
sistors are adjusted on dc and give the
following tolerances: Tens and above,
+0.005% ; units, =0.1% ; tenths, +0.05%.
Four and 5 dial boxes are available. Max.
resistance is 111,110Q. Muirhead Instru-
ments Inc., 1101 Bristol Rd., Mountain-
side, N. J.

Circle 144 on Inquiry Card

Traveling-Wave Tube

The L-3898 is an extremely linear gain
traveling-wave tube which serves as an
intermediate pulsed amplifier. It is de-
signed for narrow pulse operation, pri-
marily in side-looking radar. It is rated
at 6.0w. peak min. power output over the
freq. range 8500-9600Mc. Min. small-
signal gain is 22db. The TWT operates
with a 1.5w linear power output. Noise
figure is 30db max. Additional data is
available from Litton Industries, Elec-
tron Tube Div,, San Carlos, Calif.

Circle 145 on Inquiry Card

Read/Write Amplifier

Product data sheet No. 1-402 describes
the MA315 read/write amplifier. In con
junction with a tape handler, it records
digital data on magnetic tape. It repro-
duces data on command. Two models are
offered to cover the range of IBM-com-
patible tape formats: the MA315 un-
compensated for 200 hpi operation, and
the MA315 compensated for 200/556/800
bpi. Dual tape speed operation is avail-
able for speeds between 1 and 150 ips,
with information transfer rates up to
120,000 characters/sec. Potter Instru-
ment Co., Inc, 151 Sunnyside Blvd,
Plainview, L. I, N. Y.

Circle 146 on Inquiry Card

Amplifier

This technical bulletin describes the
Model DCA-10 direct-coupled amplifier
which delivers 10w. from dc to 1mc with
extremely low distortion. Freq. response
is =1db, with distortion of 0.1% and dy-
namic range of 80db. With a suitable
oscillator, it provides power at very-low
distortion over an extremely wide freg.
range, essential in applications such as
precision wide-band meter calibration.
The bulletin is fully illustrated and con-
tains curves, waveforms, and specs.
Krohn-Hite Corp., 580 Massachusetts
Ave., Cambridge, Mass.

Circle 147 on Inquiry Card
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Dow Corning electronic
materials are available from
these AUTHORIZED DISTRIBUTORS

Allied Radio Corporation
100 North Western Avenue

Chicago 80, lllineis 312-TA-9-9100
Cleveland, Ohio
4824 Turney Road 216-883-5252
Dallas, Texas
5622 Dyer Street 214-EM-3-6221
Dayton, Ohio
1823 Catalpa Drive 513.278-5866
Denver, Colorado
6767 East 39th Avenue 303.399-2250
Detroit, Michigan
16047 West Mchichols Road 313-836-0007
Milwaukee, Wisconsin
2461 West Center Street 474-H!1-4-8320

Minneapolis - $t. Paul, Minnesota

730 East 38th Street 612-TA-7-5401
Rochester, New York
942 Monroe Avenue 716-CH-4-8750
Washington, D.C. (& Baltimore)
5509 Colorado Avenue, N.W. 202-TU-2-6560
Brownell tnc.
85 Tenth Avenue
New York 11, New York 212-WA-4-6000
Atlanta, Georgia
Brownell Inc. of Atlanta
690 Murphy Avenve, Southeast 404-755-1681
Cambridge, M husett
Brownell inc. of New England
271 Vassar Street 617-UN-4-7500
Charlotte, North Carolina
3109 Cullman Avenve 704-333-8426

Memphis, Tennessee
217 Cumberland Street

Orlando, Florida
307 27th Street
P.O. Box 8553

901-323-7693

305-GA-4-5634

Cramer Electronics, Inc,
320 Needham Street
Newton 64, Massachusetts

Hamden, Connecticut
60 Connelly Parkway

617-W0-9-7700
203-AT-8-3581

The Huse Liberty Mica Company

Peabody Industrial Center

Peabody, Massachusetts 617-JE-1-7100

E. V. Roberts and Associates, Inc.

5068 West Washington Boulevard

Los Angeles 16, California 213-WE-8-2541
Culver City, Cdlifornia

EVRA Plastics ond Chemicats Div.
3813 Hoke Avenue 213-WE-8-2541

San Carlos, California
1560 Laurel Street

San Diego, California
4379 30th Street

Scottsdale, Arizona
412 North Marshall Way

415-1Y-3-7878
714-AT-3-2149

602-WH-7-1381

Dow Corning
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new
generation

TALYSURF
surface
measuring
machine

=

evaluates Thin Films
and Substrates to
90 Angstroms

The Talysurf measures and re-
cords surface finish, thin film
deposits, and roughness of sub-
strates, from 100 angstroms to
002”. Thin film measurements
can be evaluated with an accu-
racy £ 50 A to *= 100 A.

With one traverse, the practically
weightless fine stylus electroni-
cally traces an actual surface
profile. The Talysurf record is a
true inkless straight line graph
of every irregularity — the final,
acknowledged authority for pre-
cision.

For thin film or any parts re-
quiring unquestioned accuracy—
whether of hard or soft material,
flat or curved shape—the Taly-
surf is your guarantee of reject-
free production, whatever the
surface finish specification.

For complete information
concerning Talysurf and
Interferometric Methods,
write Dept. TE-54.
Division of

Engineering

EQUIPMENT Y
Scientific
instrumentation

COMPANY

437 S.DEARBORN ST

CHICAGO 5, I1LL

Circle 59 on Inquiry Card
114

NEW TECKH DATA

Thin-Film Service

A wide variety of low- and medium
power digital and analog microcircuits
can be delivered with short lead time and
low initial tooling cost by using the
custont_hybrid thin-film fabrication proc
ess available from Philco Corp., Lansdale,
Pa. The tantalum-based system permits
the f{abrication of highly-reliable hyhrid
circuits in small, hermetically-sealed pack
ages. Complete details are available.

Circle 148 on Inquiry Card

Capacitors

The Series H metallized polyearhonate
capacitors are available in wrap-and-hll,
rectangular and round hermetically-sealed
styles. They cover capacitance ranges of
0.001 to 100 ufd in 200, 400 and 60Ovde
ratings: operating temp. of —55° to
125°C. The units are self-healing, Addi-
tional data available from Electron P’rod
ucts, 1960 Walker Ave., Monrovia, Calif.

Circle 149 on !nquiry Card

Plastic Tubing

Data is available on 2 new [Flexite
Shrinkdown tubings—tvpe HT-105 and
SD-105. Both types are heat-shrinkable
at less than 200°F.  The tubing adds
special mechanical or electrical protection
over terminals, connectors, cables, com-
ponents, or assemblies of irregular shape.
Samples are available from L. Irank
Markel & Sons, Norristown, Pa.

Circle 150 on Inquiry Card

Breadboard Circuits

Data is available on a new method of
preparing prototype breadhoard  circuits
for laboratory testing or for limited pro-
duction circuitry. Called Proto Boards,
the units are available in kit form. The
boards eliminate hundreds of tiny hard-
ware parts. Vicon Instrument Co., P.Q.
Box 2742, Colorado Springs, Colo.

Circle 151 on Inquiry Card

Taut-Band Meters

Bulletin 38 describes taut-hand panel
meters which are offered with standard
*+1% tracking. It includes a discussion
of why =*19% tracking is important to
meter users and carries brief definitions
of tracking and absolute accuracy. As
sembly Products, Inc., Chesterland, Ohio.

Circle 152 on Inquiry Card

Resistor

The 3105M is said to be the smallest
chassis-mount  resistor  available today.
Mil performance requirements are fully
met or exceeded. It is made to 1% or
closer tolerance and T.C. +20 ppm/°C.
Standard resistance range is 0.05Q to
20K The 8w. ratings is based on 4
x 4 in. 0,040 aluminum heat sink rating.
Other sizes available in 14, 25 and 50w.
ratings. Additional data available from
Sage Electronics Corp., East Rochester,
N. Y

Circle 153 on Inquiry Card

ELECTRONIC INDUSTRIES -

XCELITE, INC., 24 Bank St., Urc
Canada: Charles W. Pointon, Ltd.. Toronts. Ont.

for electronic assembly
and service work

Shockproof, UL , breakproof,
plastic handles with clips

ROUND BLADE SCREWDRIVERS
X" and %" x 2”, 3”, and
4” blades

PHILLIPS SCREWDRIVER
Point size #0, 2” blade

BERYLLIUM-COPPER SCREWDRIVER
Non-magnetic, non-sparking
Y4” x 2” blade

NUTDRIVERS

10 Hex sizes from 3%,” to %™
1%"” blades
Color coded handles

TERMINAL WRENCHES

Fit 4" and 3(” 0.D. spanner nuts
on external antenna and phone
jacks of transistor radios

WRITE FOR LITERATURE

Circle 60 on Inquiry Card

hard Park, N.

Y.
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NEW TECH DATA

]

How to Measure

This tech. bulletin covers the topic
“Measuring Speed of Response of High |
Current Transistors.” The bulletin con-
cerns itself with turn-on and turn-off
times in switching from cutoff to satu-

Put the

Bee

on Filtering, Coupling
or Bypass Applications

ration and conversely. Included are tech.
cha:: ams, pnp life tests, speed of response
testing techniques, and a listing of new
STC transistor types registered with the
EILA. Silicon Transistor Corp., Carle
Place, N. Y.

RMC

T DISCAPS

Circle 154 on Inquiry Card

.540

MAX.
Coaxial Cable .285 375
. . A MAX.

A new 24-page bulletin, CF1, details i RMC
engineering data, performance curves and G (G 005 )
electrical-mechanical  characteristics  of ”" 0022 \ /
Corr-O-Foam semi-flexible, air-dielectric r
coaxial cable. Curves for cables in 4 ‘ ’
dia. indicate attenuation and power ratings i l . |
in kc and Mc for impedances of 50 and | Z Z ‘ z ’

750. Phelps Dodge Electronic Products 3 A=
Corp., 60 Dodge Ave, North Haven, | == | ? 1=
Conn. o * <
Circle 155 on Inquiry Card T | - | . .
|| !
ARFEN
Plug-in Cards

Data is available on 37 multi-purpose
digital plug-in card modules, which cover 150 680 .0015 .0c33
most subsystem circuit needs. All outputs RN 0018 -0039
are diode clamped so any module may be ERIY LT L] LA
connected directly to any other module. ‘72 820 Sy o
Data and specs. available from Data Tech- :20 ‘22:2

nology Corp, P. O. Box 10935, Palo
Alto, Calif.

Circle 156 on Inquiry Card

Infrared Accessories

Bulletin  7000-92 describes accessories
for infrared spectrophotometers which
permits investigation by both Variable
Angle Reflection (VAR) and Attenuated
Total Reflection (ATR). The VAR al-
lows specular reflectance investigations
to be carried out from virtually any given
angle rather than only a single set angle.
The ATR accessory uses collimated
rather than convergent light. With colli-
mated light more rays are available to
produce the ATR effect. True band in-
tensities are achieved with only one re-
flection. Scientific and Process Instru-
ments Div., Beckman Instruments, Inc,
2500 Harbor Bivd., Fullerton, Calif.

Circle 157 on Inquiry Card

Low-Loss Laminate

LL-161 has a temp. coefficient of ca-
pacitance which is a 300 to 500% im-
provement over the best low-drift phenolic
laminates currently available. In addi-
tion, the lower initial dielectric constant

minimizes capacitance effects. Insulation =

resistance after exposure to humidity

7anges from 3 to 10 times higher than for DISCAP
phenolic or epoxy laminates. Spaulding cfﬁﬁ@.’?&%s

Fibre Co., Inc.,, 310 Wheeler St., Tona-
wanda, N. Y.

Circle 158 on Inquiry Card
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Specifically designed for by-passing,
coupling or filtering applications,
Type B DISCAPS are available in
production line quantities in capaci-
ties between .00015 and .04 MFD.
These DISCAPS offer a high value of
capacitance per unit volume coupled
with a reasonable temperature stabil-
ity. They should be specified in appli-
cations such as audio coupling or
bypass networks and where the reli-
ability provided by their higher volt-
age rating is desired. The conservative
design of Type B DISCAPS allows
their use in areas where intermittent
high voltage, transient pulses may

occur.

Write on your letterhead for informa-
tion on Type B and other quality

DISCAPS.

770

RMC

RMC ' ]
1005 01 02

.0047 .0068 .01 .02*

.00 .0082 .02t +80% —20%
0 .o1° +80%—20% .0a°t

+20% o2t +80%—20%
021 *Roled 500 V.D.C.W. Flosh Test 1250 V.D.C.
+80%—20% t Duol disc construction—long leods only

rSpecifications A

Capacitance: Within toler-
ance @ 1KC and 25°C
Capacitance Tolerances:

20%, +80—20% or GMV
Working Voltage: 1000 VDC
Po:lﬁrc Factor: 1.5% max. at

Insulation Resistance: Great-
er than 7500 Megohms
@ 500 VDC

Temperature Coefficient:
75U, Y5V, X5V

Flash Test: 2000 VDC for 1

second

Life Test: Per EIA RS-165-A
Class 11

Power Factor after Humidity:
2.5% @ 1KC

Insulation” Resistance after
Humidity: Greater than
1000 Megohms %z} 500 VDC

Body Insulation: Durez phe-
nolic—vacuum wax im-
pregnated

Lead Styles Available: Lon,
lead tinned copper and all
types for printed wire cir-

L cuits—#22 Awg.

e _
2

3

RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY & CO,, INC.
GENERAL OFFICE: 4242 W. Bryn Mowr Ave., Chicogo 46, 1it,
Two RMC Plants Devoted Exclusively to Ceramic Copacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, INDw|

Circle 61 on Inquiry Card 115
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DROP IT

FLOAT IT

SINKIT

IMPOSSIBLE

(without TIMES cables and assemblies)

DROP IT into sea water from a hovering helicopter; connect
a transducer to it — reel and dereel it at high speeds, that's
what the Navy does with TIMES drop cable assembly, mechani-
cal and electrical life line of the Bendix Pacific Sonar Detec-
tion systems in the Sikorsky SH 3A Sea King suthunter. It's
rugged, flexible and designed for indefinite use in sea water.
TIMES' new Polyurethane jacketing compound (Formutation C)
makes it so, and provides the high reliability that's required.

FLOAT IT and control the exact degree of buoyancy on the sur-
face or at specified underwater levels. TIMES has in use many
buoyant insulated conductors and coaxial cables functioning
on submarine and surface ships, seismic and ASW applications.

SINK IT with cable end pressures up to 1500 P.S.I. without
having longitudinal leakage anywhere and less attenua‘ion at
all frequencies — proof again of TIMES' capability to manufac-
‘ture non-hosing cable with superior electrical and mechanical
characteristics.

TIMES’ engineering and manufacturing staff specializes in
solving cable and cable assembly problems in radiation, atten-
uation, VSWR, electrical length, stability, flexibility, abrasion
and chemical resistance. For additional technical data and a
reprint on “HOW TO DESIGN and SPECIFY CABLE ASSEMBLIES”
wire, write or call TIMES' Sales Manager, Dept. E1-45.

PRODUCT A
(Regutar MIL-C-17C, RG-217/u)
PRODUCT B
(Watertight versions ot RG-217 /4y,
before Times’ latest development)
PRODUCT ¢
(Latest watertight version of
RG-217/u-M1+1235)

1500

2
e
1 1000
=
A
14
[}
&
o 590
w
|
<
H

0

A B ¢
KEY

I No ieakage
10 CC in 2 Hours
(Test on 5 Foot Lengths)

TIMES WIRE AND CABLE

Division of The International Sitver Company

Wallingford, Connecticut

TRANSMISSION SYSTEM DE
CABLE o MULTICONDUCTOR CABLE e COMPLETE CABLE ASSEM

Circle 62 on Inquiry Cord

SIGN AND ENGINEERING ¢ STANDAR

D & SPECIAL PURPOSE COAXIAL
BLIES ® TEFLON* HOOK.-UP WIRE

ELECTRONIC INDUSTRIES -

NIEW TEGH DATA

Copper Alloy

Data is available on a new copper-alloy
conductor that has physical characteristics
far superior to ordinary copper. Alloy
03 is basically a drawn copper alloy which
is plated and redrawn, sometimes several
times, to assure a superior surface. Tests
disclosed that the alloy, which has 90%
of the conductivity of copper, has almost
twice the tenstle and breaking strength
and has the same clongation as copper.
ITT Corp.,, 320 Park Ave., New York
D

Circle 159 on Inquiry Cord

Shaded-Pole Gearmotor

Data is available on a low-cost, low-
torque shaded-pole gearmotor with all
Delrin gearing. It is available in output
speed ranges from 3 rem to 260 reM. The
initial reduction gear is a Delrin helical,
and all other gears are of Delrin except
for the output reduction gear. Micro
Gear Div., Ioward Industries, Prophets-
town, T[11,

Circle 160 on Inquiry Cord

Test Chambers

High control accuracy, bench-type temp.
test chambers, interchangeable test trays
and fixtures, and automatic cycle time
controllers are described in this illustrated
brochure. Complete specs. and easy-to-
use selection tables are included. Statham
Instruments, Inc., 12401 V. Olympic
Blvd.,, Los Angeles 64, Calif.

Circle 161 on Inquiry Cord

Digital Voltmeter

The 2350 series digital voltmeters pro-
vide in one 7 in. instrument dc ratio and
ac measurements, 5-digit readout and a
6th monitoring analog meter signal. With
a max. sensitivity of 10xv and a new,
unique bridge and zener combination
technique, dc accuracies are 0.005%
throughout a 40-100°F amb. temp. range.
Ranging and polarity are automatic with
200msec. average balancing time. Com-
mon-mode rejection is 120dbh with full
overload protection on all ranges. Addi-
tional data available from llouston In-
strument Corp,, 4950 Terminal Ave.,
Bellaire, Tex.

Circle 162 on Inquiry Cord

NAND Gates

The 2016 DG-1 NAND gate is capable
of operating at speeds to 25Mc. There are
2 independent 4-input NAND gates/card,
The circuit consists of a 4-input diode

| gate followed by a transistor inverter.

Input and output characteristics are —6v.
to ground. Kach output can be loaded
with 5 unit loads. Output-pulse rise time
with S-unit loads and 50pf shunt capaci-
tance is 10 nsec; the fall time is 10 nsec.
Rese Engineering, Inc., A and Courtland
Sts., Phila., Pa.

Circle 163 on Inquiry Cord
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New lift for Gm—new reason to specify GB Gold Brand

The rearly flat Gm line you see above is the result of a new
and important advance in the tube art —from Sylvania.

The Duplex cathode includes two coatings, one which
establishes good characteristics mutually and through the
early hours of life. Then—and this is the news—a second,
later acting part takes effect to keep performance strong
when other tubes start to deteriorate. Actual operating tests
showed a 24% reduction of average Gm slump over 1000
hours of life!

Another Sylvania plus is the LiFe-BoosT* Cathode. Its extreme
purity (through powder metallurgy) contributes much to life,
stability and uniformity.

There's more: heaters made of rhenium-tungsten have over-
come the brittleness problem...dark heaters operate cooler,
morza efficiently, have extended life of the heater-cathode com-
*Trademark - ) - »

’
~ ¥

\

SUBSIDIARY OF

plex...new high-conductivity plate materials improve power
and heat dissipation...and a special process for the gold-
plated grids reduces the possibility of grid emission
problems.
When equipment design calls for extreme reliability, GB
Gold Brand Tubes by Sylvania are the logical answer.
Making use of these important advances, and aided by
on-the-spot app'ication study, Sylvania engineers designed
each tube to do a specific job better than any other tube can.
Carefully controtled manufacture, stricter-than-normal testing
and thorough evatuation by users further assure top perform-
ance and reliability.
For more information, contact your Sylvania sales engineer or
write to ELEcTRONIC COMPONENTS GROUP, Electronic Tube Division,
Sylvania Electric Products Inc., Box 87, Buffalo, N.Y. 14209.

\.\I\

Circle 63 on Inquiry Card
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AVAILABLE

NOW FROM CENTRALAB

Proven and practical, here and now—Centralab PEC Integrated Circuits
with active and passive components. More than a quarter of a billion have
been used in two decades of military and commercial application.

PEC’s offer you these advantages: Complete flexibility of form and circuit
design, extremely high reliability, ability to include a wide variety of
components and values, simple interconnections, costs comparable to and
frequently lower than discrete components.

Centralab offers you these advantages: Complete engineering assistance,
ability to supply integrated circuits in production quantities, realistic

delivery schedules.

Write for Centralab’s brochure, PEC Basic Data.

THE ELECTRONICS DIVISION OF GLOBE-UNION (NC,
P.0. Box 591, Dept. 38E » Milwaukee, Wisconsin 53201
In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ont,

Circle 64 on Inquiry Card

Silicon Transistors

These _ultra-high reliable power tran-
sistors, RCA Types 2N3263 thru 66, can
switch 20a. in less than lusec. Applica-
tions include switching control amplifiers,
power gates, switching regulators, de-dc
converters, and dc-ac inverters, dc-to-r-f
amplifiers and power oscillators. Data
available from Commercial Engineering,
RCA Electronic Components and Devices,
Harrison, N. J

Circle 164 on Inquiry Card

Strain-Gage Literature

Bulletin 68-563 describes a highly iso-
lated all-silicon Isoply series designed
for use in strain-gage or transducer cir-
cuits. It offers 19 output options from
200ma @ Iv. to 40ma @ 50v. All volt-
ages are adjustable at least +=6%. Elcor,
div. of Halliburton Co., 1225 W. Broad
St., Arlington, Va.

Circle 165 on Inquiry Card

Read /‘Write Unit

Data is available on a bi-directional
asynchronous magnetic-tape device. The
Digi-Store DS-2 is a single unit which
operates in both read and write modes
and can replace paper-tape punch and
tape reader. Speeds up to 333-eight-hit
parallel characters/sec. are ohtainable,
which make full use of a 3kc line.
Parallel-to-serial conversion logic is also
available. It stores 1000 characters/ft.
Trak Electronics Co., Inc., 59 Danbury
Rd., Wilton, Conn.

Circle 166 on Inquiry Card

118

Voltage Standard

Calibrating production-line digital volt-
meters by a dc voltage standard is the
subject of bulletin 5-15. It includes photos
and block diagram showing the use of
the 303A dc voltage standard which
measures from 0 to 1111.1110v. with
greater than 0.01% accuracy. Cohu Elec-
tronics, Kin Tel Div, Box 623, San
Diego 12, Calif.

Circle 167 on Inquiry Card

Sample Magnetometer

Data is available on a Foner-type vi-
brating sample magnetometer. This pre-
cision instrument measures permanent or
induced magnetic movements over an ex-
tended range of temp., field and crystal-
lographic orientation. The unit can be
used with any conventional laboratory
electromagnet, or can be readily adapted
to superconducting magnets. Princeton
Applied Research Corp., Box 565, Prince-
ton, N, J.

Circle 168 on Inquiry Card

Antenna Positioner

Bulletin 8530 gives specs. on a new
elevation over azimuth positioner for
microwave antennas. Designed for a tac-
tical communications system, the Type
30131 is lightweight and compact, yet
suitable for heavy-duty fixed operation.
It withstands 125 mph winds with a
6 ft. parabola in place and is operational
with *+1° accuracy in 30 mph winds.
Alndrew Corp., P.O. Box 807, Chicago,
111

Circle 189 on Inquiry Card

ELECTRONIC INDUSTRIES -

Terminals

Glass-to-metal terminals in assemblies
ranging from accelerometers to zener di-
odes are described in 15 data sheets. The
data shcets cover items that are avail-
able off-the-shelf, and also emphasize the
company’s technical service for custom-
made terminals. The Carborundum Co,,
Electronics Div., Latrobe, Pa.

Circle 170 on Inquiry Card

X-Y Recorder

This illustrated brochure describes the
F-80 X-Y Recorder. The unit features
unique paper hold-down system, time
base with adjustable margins, and a wide
range of input impedance. Full mechani-
cal and electrical specs. are given, along
with a list of available accessories and
instructions for custom installations. Var-
ian Associates, 611 Hansen Way, Palo
Alto, Calif.

Circle 171 on Inquiry Card

Dummy Strain Gages

This weldable dummy strain saves
time through convenience of installation.
It is insensitive to strain, but reacts to
temp. It can be mounted alongside an
active gage on a strained structure to
provide improved temp. compensation.
The gage eliminates the problem of find-
ing additional strain-free locations within
test structures. Each gage is adjusted to
match test-material characteristics. Specs.
available from Microdot Inc., 220 Pasa-
dena Ave., S. Pasadena, Calif.

Circle 172 on Inquiry Card
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NEEW TECH DATA

Temperature Sensor

Data is available on the Model 104AT
which has an O.D. of 0.084 in. This
sensor will repeat to =0.05°C at 0°C when
used over its entire range of —200°C to
+250°C. When used over a narrower
range, the stability is better. It is avail-
able in 100 to 200¢ resistances. Rose-
mount Engineering Co., 4900 W. 78th St.,
Minneapolis 24, Minn.

Circle 173 on Inquiry Cord

Retainers

This brochure contains data, photos,
and drawings on a line of Top Ha®
retainers for plug-in components. The
units  provide positive protection from
severe shock and vibration. Uscco Div.
U. S. Engincering Co., 13536 Saticoy St.,
Van Nuys, Calit.

Circle 174 on Inquiry Cord

Band-Pass Network

Data is available on a constant delay
band-pass network. Passhand is 200-300
crs: stopband 0 to 120 cps: 900 to 10x¢
(80dh). Delay: constant ==10usec. from
230 to 500 cps. Burnell & Co., Inc., 19
Pelbam Pkwy., Pelham, N, Y.

Circle 175 on Inquiry Cord

ELECTRONIC INDUSTRIES -

May 1964

Synthesizer-Exciter

Model 263 can be used as the master
oscillator in radio transmitters or re-
ceivers. The unit, operating on the triple-
mix method, has a max. power output of
lw., and provides an output from 100xkc
1o 300a¢, adjustable by 5 decade switches
in steps of lmc, 100ke, 10K¢, IKC, and
100 ¢rs. An interpolation oscillator with
a 0 to 100 cps range supplies the inter-
mediate {regs. so that the output is con-
tinuously adjustable over the total range.
Rohde & Schwarz Sales Co., Inc, 111
f.exington Ave., Passaic, N. J.

Circle 176 on Inquiry Cord

Data Transmission

The Dial-o-verter D321 is a high-
speed magnetic tape terminal. It trans-
mits over voice-grade telephone lines, or
over broadband communications facilities.
A line utilization factor of 95% s
achieved by overlapping transmission time
with tape-reading and writing time. The
terminal is completely seli-contained, and
does not require computer time for trans-
mission. Complete details are available.
Digitronies Corp., Albertson, N. Y.

Circle 177 on Inquiry Cord

encapsulated units, are standard.

Tantalum Capacitor

The TSO series of solid-tantalum ca-
pacitors are 0.12 in. long and have a
diameter of 0.03 in. leakaze current of
0.2ua at 25°C and 2ua at 85°C is one-
hali the requirements of existing mil.
spees. and industry standards. U.S. Sent-
core, 3540 W. Osborn Rd., Phoenix, Ariz.

Circle 178 on Inquiry Cord

Cycle Timer

Julletin B-20 describes a new replace-
able switch cycle timer which can be
adapted for numerous uses. The bulletin
contains technical diagrams and includes
data on operation, specs. and special
%-aturcs. Bristol Motors, Old Saybrook,

onmn.

Circle 179 on Inquiry Card

Indicator Light

The Series-O neon indicator light fea-
tures 3 terminals, two of which are
commion to one side of the internal circuit.
This provision is useful in multiple ar-
rangements. The Series-O can be oper-
ated on 110-125v.  Dialight Corp.,, 060
Stewart Ave., Brooklyn, N. Y.

Circle 180 on Inquiry Cord

THE INDUSTRY’S BROADEST LINE

These low-noise, hot molded element, back-lash-free units are available
as singles, twins, dual concentrics, triples, quads, attenuators, and
singles with front or rear mounted rotary switches. Five shaft styles,
three bushing types, with wire-wrap or standard terminals, as well as

Rated at 2.25 W at 70°C, a complete range of resistances and
tapers can be supplied. Write for detailed engineering data.

For Immediate Delivery—3 styles, 91 popular values are available
from Centralab Industrial Distributors in quantity, at factory prices.

THE ELECTRONICS DIVISION OF GLOBE-UNION INC-
P.0. Box 591, Dept. 38E « Milwaukee, Wisconsin 53201
In Canada: Centralab Canada Ltd., P.0. Box 400, Ajax, Ont,

Circle 65 on Inquiry Cord 119




ELEGTRONIC
INDUSTIRITES

RELAY

Microminiature 4 - pole unit has a
min. life of 100K operations @ 2a.

Type 64 relay has overall dimensions
of 1 x 0.600 x 0.400 in. Additional specs.
include: contact rating, low-level to 2a./
26vdc; amb. temps., —100°C to +125°C;
shock, 65G for 11ms; vibration, 30G thru
2Kc; max. operating time, 5ms; max.
release time, 5ms; the dielectric strenglil
is 1kc RMs terminal to case, 500v. rms
between contacts. Available with either
plug-in or solder terminals. Phillips Con-
trol Co.,, 59 W. Washington, Joliet, I11.

Cirele 181 on Inquiry Card

MAGNETIC SWITCH

Glass-enclosed switch handles
3a. at 125v. or 1.5a at 240v.

This glass-enclosed magnetic switch
handles high power. Hermetically-sealed,
the snap-action unit is activated by a
small magnet. No mechanical connections
are necessary. The glass jacket can be
vacuum or inert gas filled, depending
upon the application. Switching speed is
4msec. with an operating freq. to 20 ces
and a temp. range of —54°C to +200°C.
Life expectancy is from 100,000 to 1 mil-
lion cycles, depending on the load. Syl-
vania Electric Products, Inc., 730 Third
Ave, New York, N. Y.

Circle 182 on Inquiry Card
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NEW PRODUCTS

. . . advancing the STATE-OF-THE-ART in Components & Equipment.

DIGITAL VOLTMETER

Programmable unit has *0.01% ac-
curacy. Features 100uv sensitivity.

B

i s

Series 9100 is a 5-digit digital volt-
meter. Range is 9.9999/99.999/999.99.
vdc and *99.999% dc voltage ratio. By
means of accessory converters, the instru-
ment also measures ac voltage and ohms.
Min. speed is 1 reading/sec. Logic elimi-
nates all unnecessary range and polarity
changes. Input resistance is 10 meg for
volts and 1000 meg for voltage ratio.
Non-Linear Systems, Inc., P. O. Box 728,
Del Mar, Calif.

Circle 183 on Inquiry Card

ELECTROLYTIC CAPACITORS
High-density packaging cuts capac-
itor size 2/3. Mecis Mil-C-3965/4C.

The tantalum Super-Pak electrolytic
capacitors combine multiples of individual
tantalum wet-slug capacitors in encap-
sulated modules. Weight and space are
reduced by using tantalun powders com-
pacted with improved sintering and pres-
sing techniques, plus a unique method of
internal wiring and packaging. They are
available in values ranging from 160uf
to 2640uf (+20%) and in working volt-
ages of 10, 15, 20, 25, 30, 50, 75 and
100v. International Electronic Industries
of SPS, Box 9036, Nashville, Tenn.

Circle 184 on Inquiry Card

ELECTRONIC INDUSTRIES -

CALIBRATOR

Has Sppm line and load. Voltage
calibration, 0.01%; current, 0.02%.

BRage—

Model 382A is a solid-state voltage/
current calibrator. It uses current and
current/voltage limiting for precise and
continuously variable output control.
Zener diodes in temp.-controlled enclo-
sure, precision wire-wound resistors in
decade sample strings, and flow-soldered
glass-epoxy PCBs contribute to accuracy
and stability. It has a 0-2a. capability in
4 ranges. John Fluke Mfg. Co,, Inc., Box
7428, Scattle, Wash.

Circle 185 on Inquiry Card

POTENTIOMETER

Standard linearity of *0.20% in
resistance values of 500 to 125KQ.

Type MF78 is a low-cost, 10-turn unit
with a power dissipation of 2w. @ 40°C.
It features all welded terminations, pre-
cious metal contacts and wiper plus many
other features found only in costly Mil
spec. potentiometers. Specs. include: elec-
trical angle, 3600° nominal; mechanical
angle, 3600° +10° —0°; torque, 0.6 oz./
in.; backlash, 1° max. It withstands a
shock of 50G for 1lmsec. Fairchild Con-
trols, div. of Fairchild Camera and In-
strument, 225 Park Ave., Hicksville, L. I,
N. Y.

Circle 186 on Inquiry Card
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An amplifier proklem wes brought to lunch. The answer
soon followed. Two Planars, from the industry’s only {ull
line of Complementary Transistors, did the trick, Some of

their parameters are shown below.

e e
74 k""
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J’e—':::
e
e
oy
iy . ,
. MAXIMUM VOLTAGES | b\, e Vo (san|
“h'" Parameters vs. | Normalized to 1. = 1 MA Max. —
NPN  2N2459-2N2466 PNP 2N2590-2N2593 T0-36 BV, | BV | BV, |@®25°C| Min.| Max.| @I | Max. | Typ.
0 —7 se - r Case (Voirs) | (Volts}| (Voits)] (uA) (mAa) (volts) | (MC)
[N Vu 5V h.: Ya-5¢ J
2N " » N — NPM | 2N2460 100 6 8 .002 70 | 130 5 03 | 200
0 \ I : — A
s N\ - s > iy PNP | 2N2591 | —100 | —60 | —7 | —025| 70 | 135 | -5 —04 | 100
N b
: R / ? —> NPN | 2N2a61 | 100 | ec| 8 | 02| 120 [ 130 | s 03 | 225
10 hogaed > Lop
] \.//' \ s PNP | 2N2592 | —100 | —60 | —7 | —o25| 115 | 200 | —5 —0.4 | 125
X -
z K }-. 2 NPN | 2N2462 100 6G 8 .002 | 170 | 230 5 03 | 250
o J ae . [N
o e e ] " e * LD PNP | 2N2593 | —100 | —60 | —7 | ——025| 160 | 275 | —5 ~.0.4 | 150

Ideas happen anywhere. When a good engineer sinks his teeth into a problem, he doesn’t let go
until he ccmes up with an answer. [] Our complementary transistors have provided many answers
to circuit problems — they help you increase performance with same power {or cut power
requirements); recuce number of stages; improve high density packaging. (] By manufacturing the indus-
try’s first full line of complementary transistors, (not just selecting a PNP that is close to an NPN), Sperry
¥ Semiconductor again demonstrates its leadership in PNP low-level silicon devices. Our record of relia-
bility validates our credentials for the future. Question them, inspect them, use them — they can help
on your military projects and in your industrial control work. Whether vou need
volume production or personal attention in custom engineering — contact us. It costs [H

you no more to buy from the leader of PNP small signal silicon transistors. [ Eastern
Regional Office: 69 Hickory Drive, Waltham, Mass.; Midwest Regional Office: 3555
West Peterson Avenue, Chicago 45, Ill.; Western Regional Office: 1680 North Vine
Street, Hollywood 28, Calif. Sales Representatives: Orbit Electronics, 250 Carroll Street,
Fort Worth, Texas; Perrott Associates, Incorporated, 2321 East South Street, Orlando, DIVISION OF

SPERRY RAND
Fla. [0 Keep in touch — with SPERRY SEMICONDUCTOQOR Norwalk, Connecticut. CORPORATION

Circle 66 on Inquiry Card



NEW PRODUCTS

GLASS TRIMMER CAPACITOR

Length behind panel: 9/32 in.;
capacitance range: 1.0 to 10.0pf.

5

The SG 11054 is a glass diclectric
piston-trimmer capacitor. [t is 14 in. in
dia. It has a temp. coclfiicient of 0 =+50
ppM/°C; dielectric strength of 1 kvdc at
50% relative humidity and max. rated
capacitance; working voltage is 500vdc.
Approx. Q: 1000 @ l»c; 500 @ 50Mmc;
400 @ 100»Mc; 350 @ 500sc: etc. Roan-
well Corp., 180 Varick St., New York,
N. Y.

Circle 187 on Inquiry Card

VACUUM GAUGE

Monitors pressures from 50 Torr
to 1 micron in a single range.

Model KTPG thermistor D’irani vac-
uum gauge uses all solid-state circuitry.
Its fast response and extended range
makes it ideal for commercial and labora-
tory use. Compact and lightweight, it
uses 2 regulated power supply and a
Wheatstone bridge. The thermistors used
in the gauge tubes can be exposed to
atmospheric pressure during operation
without damage. A fast response to slight
pressure changes makes it a fine vacuum-
system, trouble-shooting tool when used
in conjunction with a hydvogen-rich gas.
Kinney Vacuum Div, The New York
Air Brake Co., 3529 Washington St
Boston 30, Mass.

Circle 188 on Inquiry Card
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BRIDGE SUPPLY

For strain-gage power supply.
Out variable from 3 to 24v.

DENAMICS =

The solid-state Model 6179 bridge sup-
ply 1s a full - tleating, triple - shiclded,
regulated power supply. It has a bridge-
balance switch that permits monitoring
by external hus of Dridge voltage or
bridge balance. The unit permits use of 3,
4. 6, or 7 wire connected systems. It
supplies 0 to 20tkna dc. Dynamics In-
strumentation Co.. 583 Monterey Pass
Rd., Monterey Park, Calif.

Circle 189 on Inquiry Card

CERAMIC FUSES

Awvailable to 5a. with interrupt-
ing capacity of 300a. at 130vde.

These Picoiuses are 0.078 in. in dia,
7/32 in. long. They are available with
2 styles of ‘eads, axial and radial, or fit
into diode-type mounting. Series 275 has
1-9/16 in. axial leads extending from each
fuse end. Series 276 is made 1145 in.
radial lcads at right angles to the ce-
ramic hody’s end caps. Interrupting ca-
pacity to 300a. @ 130 vdc. Blowing
characteristics, 100%, 4 hrs. min. and
2009, 5 sec. max. They can be soldered
to within 4 in. of Tuse end or snapped
into & standard type mounting. The fuses
can be used in encapsulated circuitry.
Littlefuse, Inc., 800 =. Northwest Huwy,,
Des Plaines, 111

Circle 190 on Inquiry Card

ELECTRONIC INDUSTRIES

DC POWER SUPPLY

Contincrsly adjustable from 0 to
o0ude at 50a., max., ripple is 300mv.

Model KN20 is designed for 208vac,
60 cycle, 3-phase input. The dc output is
isolated from the ac line and ground. The
unit features a solid-state phase-failure
sensor which turns off the power supply
if one or more of the 3 input phases opens.
It also prevents the supply from starting
if the ac source has an open phase. Opad
Electric Co., 43 Walker St, New York
13, N. Y.

Circle 191 on lnquiry Card

PULSE COUNTER

Operates from the output of
flowimeters and tachometers.

Model CD-43M plug-in pulse scaler has
3 separate pulse-counter channcls. Since a
Howmeter output is normally low-level
and varies in amplilude with freq., it is
difhcult to read accurately on an oscillo-
gram. This unit provides an output that
is independent of input amplitude and
gives a scaled output {every 10th pulse
is larger than the unit pulses and cvery
100th pulse is larger than the 10th pulse).
The oscillogram reader reads this scaled
output, then counts the pulses by 100's,
10’s, and units. This increases accuracy.
Freq. range is 5 cps to 3200 crs. Anadex
Instruments Inc., 7833 Haskell Ave, Van
Nuys, Calif.

Circle 192 on Inquiry Card
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NEW PRODUCTS

CABLING TOOL

Tenston setting is easily cali-

brated for convenience and control.

| -
i
3

The GS-2B is of the direct in-line feed
type with strap cutoff at a present and
controlled strap tension. The tension level
is readily controlled and adjusted without
the need of separate and auxiliary tools.
Same tool is used to install both standard
and miniature cable ties, clamps and iden-
tification markers. Panduit Corp., 17301
Ridgeland Ave, Tinley Park, 11l

Circle 193 on Inquiry Card

SWITCH KIT
Allows building of pressure switches
for prototype, and test wuse.

The Erect-to-Spec Kit contains stand-
ard modular do-it-yourself components
for assembling pressure switches cover-
ing the 1 to 3000 psig range. It helps
designers to complete functional proto-
type systems and to observe the effect
of pressure changes and adjustments dur-
ing the design process. The switches can
be calibrated to duplicate actual field con-
ditions. A 16-page illustrated handbook
accompanies the kit giving full instruc-
tions for use and adjustment procedures
for building 5 different pressure sensing
systems. Haydon Switch & Instrument,
Inc., 1500 Meriden Rd., Waterbury, Conn.

Circle 194 on Inquiry Card

ELECTRONIC INDUSTRIES -

| Circle 68 on Inquiry Card
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STOP HIDDEN PROFIT LEAKS!

A%

PONERGUARY

&2

with STANCOR

COMPLETE RANGE . . . 15 to 3000 VA
Immediate delivery from your Authorized
STANCOR Industrial Distributor

VOLTAGE STABILIZERS

STANCOR

Write: We'll send bulletin and name of distributor

ESSEX WIRE
CORPORATION

WAREHOUSES IN:

ELECTRONIC MARKETING DIVISIO

3501 W. ADDISON STREET e CHICAGO, (LLINOIS

s

ALITE® nHieH ALumIna

Ceramic-to-Metal Seal Assemblies

and carefully supervised by
our strict Quality Control
methods to assure absolute
adherence to specifications,
utmost uniformity and relia-

An Alite ceramic-to-metal
seal may be just the answer
to your problems of reliability
and maintenance where serv-
ice conditions are extremely

severe or critical. bility.
Evexéy manufacturing stef) is Write us about your require-
| handled within our own plant ments.

Send today for free, helpful brochures.

- U. S.

BOX 119

ALITE
DIVISION

ORRVILLE, OHIO

Circle 69 on Inquiry Card 123
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NOW

FROM

SAXONBURG

ALUMINA CIRCUIT

Made from high-purity 96% alumina, these lightweight plates are used
primarily as printed circuit bases for assembly into electronic com-
ponents. The plates provide high physical strength and resistance to
softening as well as good electrical properties.

ONE PIECE — no splice
UNIFORM — no splice humps

ECONOMICAL — no splicing cost

Mono Cord one piece, no splice round
section rings are used as reciprocating or
static seals in pressurized systems by the
automotive, plumbing and many other
industries.

These seals, built to critical standards,
must be leakproof against liquids or gases,
unaffected by chemical or temperature
changes and remain physically constant
throughout use.

Mono Cord no splice rings are molded
from natural and synthetic rubbers in a
wide variety of sizes to fit your specifica-
tions. For precision rings at economy prices,
specify Mono Cord rings by Western.

Write or phone for information, literature
or a visit by our sales engineer in your area

WESTERN RUBBER CO.
GOSHEN 10, INDIANA
Molded and Lathe-Cut Rubber Parts for All Industries

70 on Inquiry Card

THICKNESSES: Down to .008" with

tolerances to + ,0005”

FLATNESS: Polished or lapped faces
made parallel within .0005"

Write for additional information

and samples.

124

axonburg

CERAMICS, INC.

8003rd Ave. ®» SAXONBURG,PA.
Quality Ceramics for Industry Since 1924

Circle 71 on Inquiry Card

NO SPLICE RINGS

NEW PRODUCTS

OPERATIONAL AMPLIFIER
Unity inverter stability is 10upv/day;
s 10pv/scc.

unity inteyrator drift

The Model 142 is produced in 3 logical
subsections, each of which is encap-
sulated within compression molded covers.
Sections are then interconnected with a
master etched circuit board. This pack-
aging reduces down time to merely re-
placing the section affected. IFull 100v.,
20ma output is available from dc to 25kc
with a max. slewing rate of 15v./usec.
Freq. response is IMc and input imped-
ance cxceeds 1 megolim. Zeltex Inc,,
2350 Willow Pass Rd., Concord, Calif.

Circle 195 on Inquiry Card

WIDE-BAND WATTMETER

Uses « Hall-effect wattmeter trans-
ducer. Freq. range, 40 ¢ps to 50Kc.

Tie panel meter of this unit provides a
direct measurement of real power i 4
ranges : 100 to 3kw. full scale. The in-
fluence on the measurement with a lead-
ing or lagging power factor of 1 to 0.1
is less than 1% full scale. The calibrated
voltage at the output jacks has a dc com-
ponent proportional to the real power and
an ac component proportional to the v.-a.
product. These voltages may be used to
compute power factor and phase angle,
and provide visual indication of powver
waveform  when applied to an oscillo-
scope. Applied to an X-Y recorder, they
provide the data for a power vs. freq.
curve. IF. W, Bell, Inc., 1356 Norton Ave,
Columbus, Ohio.

Circle 196 on Inquiry Card
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Now! RCA brings Cermolox Power to UHF-TV

RCA-8501 DELIVERS 5.5 KW AT 890 MC

New economy and convenience in broad-
cast power are now possible. RCA-devised
techniques developed for military applica-
tions are being employed to advantage in
the new RCA-8501—a Cermolox tube de-
signed for use as an RF amplifier in the
UHF-TV band. The tube delivers 5.5 kw at
peak of sync at 890 Mc.

An all-ceramic-metal, forced-air-cooled
tetrode, the RCA-8501 is made of space-
age materials and takes advantage of RCA's
exclusive grid-forming technique. Un-
matched uniformity results.

Distinguished outwardly by a high-effi-
ciency radiator of 163 individually-stamped

fins, this Beam Power Tube features a
thoriated-tungsten mesh filament. You
benefit from extended tube life and the
lower replacement costs,

The 8501 is the latest development in a
continuing program to optimize the use-
fulness of RCA Cermolox tubes for UHF.
Your RCA Representative has complete de-
tails on the RCA-8501 and other RCA Cer-
molox tubes. Call him today.

For technical bulletins on the 8501 or
any other specific types, write: Commer-
cial Engineering, Section E-50.DE, RCA Elec-
tronic Components and Devices, Harrison,
New Jersey.

RCA-8501—Maximum Ratings
in Class B Television Service

DC Plate Voltage 7000 volts
DC Grid-2 Voltage 1500 volts
DC Plate Current 4 amps
DC Grid-2 Input 150 watts
Plate Dissipation 10 kw
Grid-1 Input 100 watts

ALSO AVAILABLE THROUGH YOUR AUTHORIZED
RCA INDUSTRIAL TUBE DISTRIBUTOR

The Most Trusted Name in Electronics
® Circle 72 on Inquiry Card




COAXIAL
SWITCHING MATRICES

REMOTE CONTROLLED
PRE-PROGRAMMABLE VIDEO AND DATA SWITCHING

: E& 1X10CV

- SIZE: 7% x3x 1%

SIZE: 3x3x1%

7X7CV
SIZE: 6%2 x 6 x 3%

NOW AVAILABLE!! A complete series of switching matrices for analog
or digital switching up to 5 mc., and coax or twinax video switching up
to 60 mc. The matrices allow any input or series of inputs to be con-
nected to any output or multiple of outputs. They are available in 1 by
2 up to 25 by 25 crosspoint versions. Also available are multiple pole
(up to 25 points) single throw coaxial switches. Switching control can be
accomplished by a remote control panel, pre-programmed punched card
or tape, or computer control for automatic checkout applications.

SPECIFICATIONS

Crosstalk characteristics:
Digital and analog to 5 mc.
Video to 20 mc.

Maximum insertion loss

Control voltage

Actuation time

TROMPETER ELECTRONICS

7238 Eton Avenue ¢ Canoga Park « California ¢ Telephone (213) 346-1550

—60db minimum
—80db minimum
0.2db at 60 mc.
12 to 48 volts dc.
1 millisecond

126 Circle 73 on Inquiry Card

NEW PRODUCTS

LASER WELDER

Beam energy 1is adjustable
from 0.1 to 2.0 joules/pulse.

The Model 500 laser welder is for
microwelding operations on an assembly
line. It uses a pulsed ruby laser to achieve
a powerful burst of highly-concentrated
cnergy. Repetition rate is 12 pulses/min.
@ 1 joule or 9 pulses/min. @ 2 joules;
pulse duration is (.5-1.5msec. Either man-
val or automatic firing control can be
selected, and the weld spot size is adjust-
able from 0.005 to 0.020 in. A hinocular
microscope is used for viewing, and aim-
ing is achieved by means of a cross-hair
reticle. Hughes Electronic Products Div.,
500 Superior Ave., Newport Beach, Calif.

Circle 197 on Inquiry Card

SILICON DICE TESTER

IHandles, tests and sorts dice 0.030
in. round or sq. at the rate of 1/scc.

The DS-10 is a fully automatic high-
speed dice tester. During the test part
of the cycle, electrical contact is made
to both sides of the die and a series of
electrical tests are applied. After test,
the die is deposited in 1 of 16 bins, a
new die is picked up by the vacuum
chuck, and moved into the test position.
Actual transport time is 0.6 sec.. leaving
0.4 sec. for test time. Most silicon or
germanium diode dice and many trans-
istor dice may be tested with minor modi-
fications to the equipment. Transistor
Automation Corp., 101 Erie St., Cam-
bridge, Mass.

Circle 198 on Inquiry Card
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NEW PRODUCTS

TIME-DELAY RELAY

Time-delay range, 0.1 to 200 sec.;
min.  life, HO000 switches.

}l

Model 3908 dpdt relay provides adjust-
able delays on operate from 0.1 to 15 sec.
over a numinal voltage range of 20 to
30vde with an external timing resistor.
With the addition of an external capaci-
tor, the total delay can be extended to
200 sec. Internal delay adjustment is pro-
vided by a petentiometer. Tt switches la.
resistive at 26.5vdc. Supply voltage fuc-
tuations of 20 to 30vde will not affect its
*5% repeatability. After actuation, it
draws less than 0.05a. Bourns, Inc,, Trim-
pot Div., 1200 Columbia Ave., Riverside,
Calif.

.

Circle 199 on Inquiry Card

MAGNETRON TUNING

Actuator adjusts to wide range
of frequencies and stroke.

19/HA-10A is a hydraulic servo actu
ator designed for the magnetron - tube
tuning. It holds any position within its
stroke ta ciose tolerances, or it can ad-
just the tuning over a wide range of cy-
cling freys. and stroke. Stroke ranges to
(1250 in. p-p: cycling rate is from ( to
60crs. The unit is designed for 60 million
cycles at max. stroke and freq. A spe-
cially developed seal assures negligible
leakage during life of actuator; total
leakage during service life is held to 3
cc max. Eastern Industries, div. of labh-
cratory for Electronics, Inc., 100 Skiff
St., Hamden 14, Comn.

Circle 200 on Inquiry Card

ELECTRONIC INDUSTRIES -

May 1964

i
WAKE [ yng VOLTggE
BEHAVE!

With an Acme Electric Voltage Stabilizer connected to the supply
circuit, output voltage becomes precisely constant regardless of
line voltage fluctuation or changes in the load.

Voltage regulation is practically instantaneous with response to
either undervoltage or overvoltage variation occurring in approx-
imately 25 milliseconds. Stabilization is held within 1% over a
range of 15% line voltage variation.

Improved circuitry provides a high degree of wave-form fidelity.
Protected automatically against overload or short circuit by its
current limiting design. Sturdily constructed, no moving parts,
practically no maintenance.

A STANDARD
DESIGN FOR = o
EVERY APPLICATION psee.

Dependable, approved designs are available
in ratings from 15 VA to 5 KVA. Secondary
voltage outputs of 6.3; 120; 240; 480 volts.

SAA-3740-3055

-~

REGULATED POWER SUPPLIES

Engineers and Builders of... stanc rower rectiriees ;

‘rm VOLTAGE STABILIZERS :
895 WATER STREET, CL!BA, NEW YORK b REGULT O, §
In Conodo: Acme Electric Corp. Ltd.

50 Northline Rd., Toronto, Ont.

Circle 74 on inquiry Cord 127
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MEASURE A
NANOVOLT!

The new Keithley 148 Nanovolt-
meter provides the most dc volt-
age sensitivity, highest stability
and lowest noise of any commer-
cially available voltmeter. The
148 has 1% accuracy at the out-
put terminals, input impedance
of 1000 ohms on the 10°* volt
range rising to 1 megohm on
the 103 volt range, front panel
zero suppression and amplifier
gains up to 10

Applications include measur-
ing outputs of thermocouples;
measuring super conductivity in
the 10-¢ ohm range; conducting
Hall Effect studies and use as a
null detector

« 10 nanovolts (10-%v) full scale
sensitivily

10 nanovolts per 24 hours stability
1 nanovolt noise, peak-to-peak
3000:1 line frequency rejection
line or rechargeable batteries
$1275

Send for New 148 Engineering Note

other microvoltmeters

Model 149
Model 150A
Model 151

0 luv sensitivity $895
1uv sensitivity $750
100uv sensitivity $420

1 5

KEITHILEY
INSTRUMENTS

12415 Euclid Avenue « Cleveland 6, Ohio

Circle 75 on Inquiry Card
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NEW PRODUGTS

CAPACITORS

Miniature units have a dielec-
tric strength of 300vdc for 5 sec.

Thesc encapsulated metallized Mylar
capacitors are rated at 200wvdc. Desig-
nated type QCA, 12 sizes have been
standardized ranging in capacities from
0.01 uf to 1.00uf. The series is designed
for use in miniaturized solid-state cir-
cuitry. Operating temp. is from —55°C
to 4+125°C. All sizes come with optional
straight leads or formed leads. Dissipa-
tion factor is less than 1% at lkc and
+25°C. Hopkins Engineering Co., P. O.
Box 191, San Fernando, Calif.

Circle 201 on Inquiry Card

PRESSURE SWITCH

Controls, limits, or indicates
pressure from 40 to 500 psia.

-,

o

The Klixon® 3PS features vibration
resistance of 40 G, small size, 15-gram
weight, and hermetic sealing. Max. leak-
age rate is 1| x 10~ cc He/sec. Both the
switching and sensing elements are snap-
acting. The arrangement of the 2 snap-
acting elements in series produces an
abrupt make or break action. The unit is
frec from contact chatter, false indica-
tions or inadvertent actuations when used
in high vibration uses. Premature con-
tact erosion under inductive loads 1is
avoided. Metals & Controls Inc,, div. of
Texas Instruments Incorporated, 34 For-
est St., Attleboro, Mass.

Circle 202 on Inquiry Card

STANPARD
AND
CUSTOM

ELECTROMAGNETIC

DELAY
LINES

. . for your every requirement

A full range of sizes and de-
lay times allows you to

| select delay lines which
satisfy your most exacting
requirements. For more
sophisticated applications,
our engineers will custom-
design delay lines to your
specifications. Fixed or vari-
able, standard or miniature,
lumped constant or distrib-
uted constant — ESC, the
world’'s largest producer of
electromagnetic delay lines,
has them all.

Send for your free
SHORT FORM CATA-
LOG today!

ELECTRONICS CORP.

534 BERGEN BOULEVARD
PALISADES PARK, N. J.
PHONE WINDSOR 7-0400

Circle 100 on Inquiry Card
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WEW PRODUGTS

FILM RESISTOR

Awatilable in 1/10, %, Y,
ratings.

Y, 1 and 2w.

The MFH hermetically-sealed, preci-
sion metal-film resistors meet the require-
ments of Mil-R-10509E, characteristics,
C, D, E and G. It offers both precision
tolerances and close temp. coefficients.
Resistance 49.9 ohms-15 meg. Tolerances
available include: 0.1%, 0.25%, 0.5%,
1%, 5%, 10%. Four temp. coefficient
codes are avatlable, Dale Electronics Inc.,
Box 609, Columbus, Nebr.

Circle 203 on Inquiry Card

MODULAR POWER SUPPLIES

Output voltage adjustment of 0.75v.,
*5mu line and =5mv load regulation.

The CM series are of open-type con-
struction with vertical mounted com-
ponents. This allows for easier cooling
in system and computer uses. They are
available in power ratings of 15, 35, 75,
150, 275 and 500w. in almost any com-
bination of voltage and current from 1.75
to 45v.,, 0.5 to 30a. They have 5mv p-p
ripple, SOusec. response time. The units
feature no damaging turn-on/turn-off
power failure transients; ac input of 05-
125v., single phase, 47-420 cps. They have
interchangeable control-circuit boards for
ease of maintenance. Perkin Electronics,
345 Kansas St., El Segundo, Calif.

Circle 204 on Inquiry Card
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REEVES’ PANCAKE RESOLVERS
PUT YOU YEARS AHEAD IN VERSATILITY,
PRECISION AND RELIABILITY

Our high-precision resolvers will meet a wide range of requirements for accuracy,
compactness, ruggedness and application,

10-SECOND
DUAL SPEED RESOLVERS

Both 1. and 16-speed outputs from one
resolver. m Direct two-speed operation.
Simplified cireuitry. Superior reliability.
m Readily adaptable to digital systems.
10-second accuracy, consistent in produc-
tion units. ® Integral bearings...direct
mounting. ® Beryllium housings...ther.
mal stability.

10-SECOND
SINGLE SPEED RESOLVERS

10-second accuracy with 2-second repeat-
ability, m For data transmission, stable
platform applications. m Integral bearing
++.direct mounting to gimbal structures.
® Stable operation under extreme tem-
perature variation...Beryllium housings.

MULTI-SPEED RESOLVERS

Available with speeds from 28 to 64-speed
for ready digital conversion. m Other
speeds, such as 15, 25 and 36, also avail-
able. m Permit design of compact, sim-
plified systems of superior reliability. m
Furnished either as synchros or resolv-
ers. @ Reeves’ multi-speed resolvers are
readily adaptable to digital output when
used in conjunction with the new Reeves’
RDC 4162 -1000 analog - to - digital con-
verters.

TANDEM RESOLVERS

New mechanical design and configura-
tion. m Stacking, up to 3 units in tandem
on common shafts, provides multiple-
output from a single mechanical input.
B Each unit only 54” thick. m Available
in transmitter and receiver models,

These are merely indicative of Reeves’ unique-and almost limitless capability in

“tough” problems, we may already have some answers.

i the field of resolvers, synchros, gyros and other components. If you have some
|
{

Write for Data File 105 ...and use our advisory services without obligation,

‘ o

eeved

L]
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REEVES INSTRUMENT COMPANY
Roosevelt Field, Garden City, N.Y.
Division of Dynamics Corporation of Amcrlcg
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IN CONNECTORS

it's the CONTACT
that counts!

Fowe

positive contact surfaces on each
Alden top-connected contact give you:

B More reliable electrical contact
B More secure mechanical grip
@ Minimum electrical resistance

Each lead has individual strain relief because
wire is doubled back through contact tab.
Punch press contact design permits rapid heat
transfer — eliminates unreliable cold solder
joints as in screw machine contacts. Danger of
insulation pull back is eliminated by bringing
wire insulation right into molded clip pocket.

Unique Alden molding techniques in connector
desigr drastically reduce the number of parts
required and make possible multi-contact con-
nectors of amazing basic simplicity and re-
liability.

Resilient Alden contacts can be inciuded in
any type of motded insulation for any combina-
tion of contacts. Hundreds of standard off-the-
shelf designs are quickly avaitable — with or
without leads.

Qur Customer Department will work closely
with you on any connecting or cabling problems.
A letter with description or sketch will enable
us to provide recommendations or samples
at once.

Standard Assembled
Cannectars in non-inter-
changeable fayouts with from
than coaventional designs; 2 to 11 contacts; miniature
will tame arc-over and corona ;‘n tors, plain or shield ;

=T C.Send for carrying power or signal;
probiemsTUPIDI30RVIICASEnE miniature plugs and sockets;
for free wall chart. signal connectors; and CRT
connectors are all available
for fast delivery.

Alden High Valtage
Cannectars are simpler,
more reliable, less expensive

A unique product from
Alden's broad line of .
components for mount.
ing, housing, fastening,
connecting,and monitor-

ing electronic/electricail

circuitry. 5
SEND FOR ",;.
CONNECTOR SECTION N

OF ALDEN HANDBOOK :

ALDEN

PRODUCTS COMPANY
5123 N. Main Street, Brockton, Massachusetts
Circle 77 on Inquiry Card
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NEW PRODUCTS

SWITCH MODULES
Breaks currents of 2a. at 287, Con-
cyeles

250 0100 min.

i

tact life s

SM-412 thumbwheel  modular
switches use non-printed switch wafers.
Three basic variations of switch modules
are avatlable: 2-pole, F2-positions ; 3-pole,
1G-positions, and  4-pole,  6-positions.
Switch position is indicated by a numeri-
cal readout. Modules may be  stacked
side-hy-side for any number of digits.
They are O-ring scaled. BCD outputs of
I, 2, 4, 8 or 1, 2, 2, 4 are typical of
outputs  when the switches are
used dor conversion purposes. North At
lantic Industries, Inc, Plainview, N. Y.
Circle 205 on Inquiry Card

Series

coded

SIX-FIGURE POTENTIOMETER
Three ranges cover o value of 0-
2 e weith max. resobution of +0.01uc.

S8 44 88 34 a8
5 . o

\JJ .

eseeee

83363

The Type 9160 precision dc potentio-
meter is designed for 19 in. rack-panel
mounting. It has a remote illuminated
O-digit readout. Accuracy is =20 ppm of
reading
curves.

correction
The panel contains 5§ press keys

without the use of

giving 4 sensitivity stages and a reversal
ot the to ecliminate the
The potentio-
meter is seli checking. The 6 measuring
dials cach have 10 steps, not 9. This
enables a complete autn-calibration to be
carried Singer Meirics Div,, The
Singer Co., 915 Pembroke St., Bridge-
port. Conu.
Circle 206 on Inquiry Card

galvanometer

effect of thermal emis.

out.

ELECTRONIC INDUSTRIES -

SIMPLIFY

your

AL DEN
pre-engineered

UNI-RACKS

Designed to provide optimum housing for
a variety of electronic gear. When used
with the basic ALDEN Unit Construction
System, it cuts engineering, construction,
and servicing time in half.

® Standardized packaging approach on
modular Alden slide-in chassis assures
ood design to free top engineering talent
rom time-consuming mechanical routine.

o Simplified Interchassis Connecting System
outmodes laced cables; minimizes
production space, delays and expense.

® Standardized, modular elements utilizing
efficient sub-assembly technique makes it
practical to build one or a hundred units
with minimum tead time, pre-figured costs.

® Circuit sub-division by function on slide-in
chassis an
simplified straight
line point-of-check
for all inputs/outputs/
interconnections cuts
downtime to a
minimum, solves the
high cost of servicing
equipment in the
field.

® Color coding for bold
circuit identification.

® One basic uni-rack
design, in two
standard heights
and depths, means
immediate delivery,
greater economy,
simplified
purchasing.

A unique product from
Alden’s broad line of com-
ponents to mount, house,
fasten, connect and moni-
tor your electronic/electrical
circuitry.

WRITE FOR 24-PAGE
QUICK ORDER GUIDE

ALDEN

PRODUCTS COMPANY
5123 N. Main Street, Brockton, Massachusetts

Circle 78 on Inquiry Card
May 1964




NEW PRODUGTS

SMALL SCR

For low-cost, 8a. aptlications.
Awvailable voltages from 25 to 400v.

Types MCRI1304-1--6 are ideal for
power and motor-speed control. They are
housed in a stecl case 0.345 in. dia. and
0.278 in. high. Capable of switching up to
3.2kw, they control a full 8 amp. dc out-
put and operate over a junction temp.
range of —40 to +100°C. In addition, it
exhibits extremely low power loss. Mo-
torola Semiconductor Products Inc., Box
955, Phoenix, Ariz.

Circle 207 on Inauiry Card

STORAGE TUBE

Storage time is wvariavie from 1/30 sec.
te 2 min. for histories of moving targets.

The QV-286 is a miniaturized, dual-gun
recording storage tube. It measures 12 in.
long and less than 134 in. in dia. Tube
was designed for scan-conversion uses in
aircraft and space vehicles. It reccives
and writes a signal in one scanning mode,
and simultaneously generates a separate
signal. This output can be read in an-
other scanning mode and/or time base.
Resolution of radar data is 125 range
rings/dia. at 50% amplitude modulation.
Television resolution is 600 TV lines.
The tube can be cleared of target infor-
mation in less than 2 sec. Raytheon Co.,
Industrial Cotnponents Div., 55 Chapel
St.,, Newton, Mass.

Circle 208 on Inquiry Card
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tHGIEERED
10 MEET YOUR
[IEEDS

Eleven sizes of precision MAC Panel Plugboard Programming Systems
plus a complete line of plugwires and hardware provide one source for
reliable, flexible program control.

MAC Panel’s Plugboard Programming Systems range in size from 200 to
5120 positions, and are designed and engineered to assure rugged con-
struction, flush mounting capabilities and ease of plugboard insertion.
Each system consists of a precision engineered receiver, lightweight
molded phenolic or diallyl phthalate plugboard and a complete line of
plugwires. Whether your requirements call for special design applications
or for a system to fit standard racks, MAC Panel assures you of quality
and guaranteed satisfaction. See your MAC Panel representative or
write for specifications.

PANEL

MAC PANEL COMPANY 7y

HIGH POINT, NORTH CAROLINA

Circle 79 on laquiry Card 131
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Florida...

LID STATE
Electronics

Employment in Florida's
electronic industry has
multiplied 14 times in 9 years
... indicative of solid growth.

Florida's rapid growth has
paralleled that of the pace-setting
electronic industry, which has established

W\

« T

1

Chairman-Director
FLORIDA
DEVELOPMENT
COMMISSION

AN OFFICIAL AGENCY OF
THE STATE OF FLORIDA
Box 43358
Tallahassee, Fla. 32304

7

Circle 81

plants in 81 key Florida cities.

Expansion into this ''Space-Age Market,"’
supported by the vast complex of

Cape Kennedy . ..the increasing demand

for electronic components ... instrumentation
...and general manufacturing can only
mean growth for your business. In addition
to the built-in market, the entire industrial
explosion of the southeast

will be at your doorstep.

Florida provides you with the ideal business climate in which
your plant will grow best. Unlimited R & D creativity ...

ease of recruitment for engineers and technicians ... lower
...taxes, with no state, corporate or personat income taxes add
up to an environment of solid growth for your business.

A Florida move means more than just a favorable climate

...Florida means business.

Move where the electronic growth is...move down to Florida.

lorida

A12

BILLION
DOLLAR
MARKET

FLORIDA'S ASSURANCE POLICY

"“You have my personal assurance of a sunny business climate here
in Florida. You have positive assurance of every aid and assistance
possible from our Florida Development Commission and from the
overwhelming majority of our businessmen, industrialists, and fin-
anciers. We have everything to make your large or small enterprise
healthy and successful. Write, wire or phone us TODAY. The onl
thing better than a FLORIDA vacation is having your plant here.”

FARRIS BRYANT, Governor

NAME
FIRM NAME

ADDRESS

Please send me brochure, “Why Your
New Plant Should Be Located in Flor-
da,” containing the facts about FLOR-
IDA’S opportunities for New Industry,
the 12 BILLION DOLLAR CONSUMER
MARKET, Labor, Climate, Schools, Fav-
orable Tax Structure, Natural Resources.

cIiTy

STATE ZiP CODE
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NEW PRODUCTS

TEST MODULES

Stlicon-circuit test modules for
instruments.

constructing test

These modules can be obtained in a
wide variety of configurations, including
voltage reguiators, pulse generators, tol-
lowers, operational amplifiers, voltage
comparators, programmable current
drivers, one-shots and fiip-flop beard. The
chief advantages of the morules are low
cost, max. design flexibility, high rebia-
bility, and a lifetime guarantee. The
Eagle-Picher Co., Instruments Branch,
1038 W. Evelyn., Sunnyvale, Calif.

Circle 209 on Inquiry Card

STABLE OSCILLATOR

Has crystal stabilsty at klystron power
letel. Freq. ranye is 20 to 124cc.

Operating at any fixed freq. within its
range, these units exhibit a short-term
stabilitv of better than 1 part in 10" and
a long term stability of 1 part in 10°

| under normal laboratory conditions.
Power output is a function of the klys-
tror: used. This series has uses in Dop-
pler tracking systems as the local oscilla-
tor or source of the transmitted signal:
in narrow bandwidth conununication sys-
tems to couserve the spectrum by pre-
cisely controlling the carrier and modula-
tion signals; and as a lahoratory saurce
to aid in the development and calibration
of microwave components and equipment.
Frecuency Engineering lLaborataries,
Farmingdale, N. J.

Circle 210 on Inquiry Card
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MOST 4-LAMP, 2-COLOR
ILLUMINATED PUSH-BUTTON
SWITCHES ARE THIS SIZE:

O @
® O

NEW IEE LUMI-SWITCH®
IS JUST AS SMALL:

ON N
®e O

BUT ONLY LUMI-SWITCH GIVES
YOU 6 LAMPS, 3 COLORS!

Lumi-Switch gives you 3 colors with 2-
lamp-per color reliability. Or, you can get
these color/lamp combinations:

L NON IRK NON |
ON NOIRK NON

You also have horizontal and vertical split-
face options like these:

® 00
® o0

T
.|.
o000

°0

O

The big advantage of Lumi-Switch’s small
size (besides saving space) is the fact that
it fits existing panel cutouts made for 4-
lamp push-button switches. Though Lumi-
Switch is only 0.965” H x 1.205” W, it offers
more display screen (0.75” H x 0.98” W) for
your message than units of comparable
size: up to 5 full lines with characters up
to .12” high.

To pack 6 standard MS T-13; midget
flange-base lamps into a space where only
4 lamps normally fit, we eliminated the
center switch shaft found in conventional
illuminated push-button switches.

This, in turn, permits proximity grouping
of lamps for other advantages: bright,even
light and color distribution, completely
free of hot spots.

For easy replacement of lamps, the
lamp/screen assembly (shown above) pulls

ELECTRONIC INDUSTRIES -

May 1964

| out from the front. No twist action or tools |

involved. A safety mechanism prevents
switch from being activated accidentally
during re-insertion of assemkly. Another
| safety protects against pop-out up to 50 G's.

EASY TO MOUNT; EASY TO WIRE

You insert the entire unit, including
retainer frame, from the front through
cutout in panel. Two integral screws inside
the housing are tightened, also from the
front, to draw mounting sleeve against
| back of panel. For easy wiring of lamp
terminals, switch module snaps off; after
wiring, module is locked in place by posi-

tive latch that prevents accidental dis- |

engagement.

FOR DEDICATED BUTTON PUSHERS,
A FEW MORE FEATURES:

* Lumi-Switch push button travels inde-
pendently of lamp housing; lamps remain
stationary for longer life.

* In 3 color applications, exceeds 100 foot
lamberts in brightness. Even brighter in 2
colors (3 lamps per color).

* Accepts MS silicone rubber color boots.

1IEE “Hi-Temp” molded plastic color caps |

also available in matched sets.

| * Legends may be engraved and filled or
on film mounted behind screen.

* May be ordered with any switch module
up to 4PDT, momentary contact, alternate
action, and with holding coil.

* Optional features include positive drip-
proofing, vertical and horizontal separa-
tor barriers, and a transparent face guard
that prevents accidental switch actuation.
An elliptical mask insert helps identify
switch units when mounted with non-
switch indicators in same panel.

* 6-lamp Lumi-Switch is priced at $18.75,
with decreasing scale for quantity. Price
includes basic unit, color boots, standard
2PDT switch. An identical 4-lamp unit is
available at $14.35.

We are anxious to send you all sorts of
information about Lumi-Switch. We’ll even
include material on our readouts. All we
need is your inquiry.

INDUSTRIAL
ELECTRONIC

5528 Vineland Avenue, North Ho!lywood, California
J Phone: (213) 877-1144 - TWX: (213) 769-1636
Representatives in Principal Cities

I 500...a real so-

| assembly of IEE

ENGINEERS, INC. |

D1964 I1EE

Circle 82 on [nquiry Card

SOME COMMON SENSE OBSERVATIONS
ON READABILITY OF READOUTS
As you may know, we build more rear-pro-

jection, single-plane readouts than anyone.
| Here's a cut-away of a typical IEE unit:

One of the main reasons our readouts
are so much in demand (especially by end-
| users): “IEE readouts are the most read-
| able readouts made”’

Why they’re so readable is no secret.
Here’s a comparison with another popular
readout, the gas ionization tube:
* IEE characters are
bigger, thicker, bolder.

* IEE makes the pre-

sentation in a single

plane; only the mes-

sage that’s “on” is
| visible.

* IEE projects the message against a dark
surrounding area. This makes for strong
visual contrast, essential for good legibility.
« IEE readouts are bright (up to 90 foot
lamberts). And, because they are rear pro-
jectors, they are free of glare. A lot more
relaxing to the eye than the glare of a
direct light source. There is such a thing
as being too bright for comfort. Qur read-
outs can also be dimmed for greater eye
comfort when used in dark surroundings.

These are some of the reasons IEE read-
outs are the most readable. But that's only
as it should be. After all, what's a readout
for if not for optimum readability?

| DIGITAL TRANSISTOR/DIODE TESTER BY
FAIRCHILD; VISUAL TRANSLATION BY IEE

\
f. 2 004}

For economical
digitally -pro-
grammed vol-
ume inspection
of solid state
devices, it's the
Fairchild Series

phisticated sort
of thing. And,
right in the cen-
ter of things,
you can see an

Series 10 rear-

projection readouts. The operator can see
| them too. Sharp and clear, and from wide
| angles. Even in brightest light. IEE read-
outs make their presentation in a single
plane, there’s no visual hash. We're glad
Fairchild uses IEE readouts. Bet the

| operator is glad too.
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Symbol
of
Superiority

IN PRECISION WIRE-WOUND

RESISTORS

B CLOSER TOLERANCES
W BETTER STABILITIES

B LOWER TEMPERATURE
COEFFICIENTS

B PROVEN RELIABILITIES
SUB-MINIATURE RESISTORS

Series ‘‘EP'' (Sub-Miniature) — Solves
many space and weight problems. Typical
size: .125” x .125”. Diameters to .080"
and lengths to .125" Available in axial or
combination axial-radial leads.

STANDARD RESISTORS

Series ‘'EP'* (Standard) —
Choice of over 40 standard
sizes — all reflecting the
performance superiority of Kel-
vin precision wire-wounds. Re-
sistance as low as .01 ohm.
Resistance tolerances to
.005%. Temperature coeffic-
ients to 1 PPM

PRINTED CIRCUIT
RESISTORS

Series ‘‘PC'’ — For mass pro-
duction assembly and optimum
space utilization. Available in spe-

®

S\

cial ‘‘high density’’ (rectangular)
packaging and standard round con-
figurations.
HIGH STABILITY RESISTORS
Series ‘0"’ — Used where resistance match.

ing or accurate voltage division is required
over long periods of time. Heavily utilized in |3
A to D converters, analog computers, differ- !;
ential voltmeters and guidance computers for
military applications. Long term resistance
stability of .0039% maximum per year and
standard TC of 10 PPM. Available in all
s;andlard physical sizes down to .1877 x
3757

{ Wi =

, FAST RISE TIME
'] RESISTORS

’
|
[ Series ''RT’* — ldeal in fast
/ switching circuits. Exceptional high
| frequency performance with rise
WERME times in the range of 50 to 100
¥ nanoseconds, depending on style
and resistance value.

RESISTOR NETWORKS

Custom resistor, diode and capacitor combination
networks. Built to mest special requirements. Used
as voltage dividers, summing and integrator net-
works, binary resistive networks and other network
applications. Ratio tolerances to .0005%. TC
tracking as close as 1 PPM to military requirements.

OTHER FEATURES OF ALL KELVIN
RESISTORS

» Standard leads are both weldable and solderable
All welded internal construction

Non=inductive windings

Vacuum encapsulated with high temperature
epoxide material

Special winding technique for assured stability

Write for complete new catalog.

KT
|

=
=

I—www—-o
5919 Noble Avenue, Van Nuys, Calif.
(213) 873-3430

Circle 83 on Inquiry Card
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NEW PRODUGCTS

CATHODE-RAY TUBE

For applications requiring extreme
sweep linearity and hioh writing speed.

&

The L-4125 features a very uniform,
fine-grain, low-noise nhosphor screen on
an optical quality face plate. Minimum
useful screen dia. is 414 in. The relatively
narrow 24° deflection angle for the screen
width allows faster writing speeds, reali-
zation of greater sweep linearity, and less
deflection defocusing for a given yoke
and deflection amplifier. Focusing and de-
flection are accomplished electromagnet-
icallv. Heater potential is rated at 6.3v.
and heater current is 0.6a. Litton Indus-
tries, Electron Tube Div,, San Carlos,
Calif.

Circle 211 on Inquiry Card

TRANSFORMER CORES

Has 30%
losses than C-core desiyns.

lower watt

This series of Silectron cores are for
use in power transformers, magnetic reg-

ulators, and reactors. Thirty-six core
sizes of various strip widths, buildups,
window widths and lengths are available.
The rectangular-shaped single-phase core
design eliminates gap effect, and reduces
noise level in applications such as 60-
cycle oil-filled and dry-type transformers.
The strip material used in making up the
series of tape-wound laminations is over-
lapped and produces a distributed-gap de-
sign. The Arnold Engineering Co., DGSC
Dept., Marengo, 11.
Circle 212 on Inquiry Card

ELECTRONIC INDUSTRIES -

CEC's Type 1-162A Galvano-
meter Driver Amplifier is a uni-
versal, flexible tool for use with
any oscillograph recording sys-
tem. At a cost less than any
others, it offers unmatched re-
liability and performance. Ideal
for both military and industrial
use, the 1-162A features 1 to 7
channels per case, frequency
response of 1% from d-c to 10
kc, and variable gain of .0 to
2,5. Ask for Bulletin 1162-X17.

Best
galvo driver
made

Wideband
capability

CEC's Type 1-155 D-C Amplifier
provides full bandwidth capa-
bility with long-term reliability
for use in optimum data sys-
tems. Solid-state, precision-
built, the 1-155 handles low-
level data signals and provides
output current compatible with
any fluid-damped galvanome-
ter. Features high line isolation,
superior linearity, low noise
and drift. For full facts, ask for
Bulletin 1155-X12.

——
- {
C‘ e
Data Recorders Division

CONSOLIDATED ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRANKFURT/MAIN, GERMANY

Circle 84 on Inquiry Card
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New! Low-cost
Instrumentation Head
tooled for high volume

fast pra_totype delivery!

.u BQQ"
4-CHANNELS
ON 4 TAPE

SHOWN
2Y; TIMES
ACTUAL SIZE

Deposited quartzr gaps down
to 50-millionths. Gap is extra-
hard with precision edges—
eliminates smear!

Multiple channels for less — with
Nortronic’s new, compact “BQQ”
heads. Designed for digital, instru-
mentation, analog and audio record-
ing or reproduction, “BQQ” heads
are readily available in production
quantities — will fit existing 4-track
systems. Types include Record only
and Record /Reproduce heads in no-
mount, base-mount, rear-mount and
side-mount styles.

TYPICAL APPLICATIONS — Used
for instrumentation recording in-
cluding carrier modulated types such
as: AM, FM or Pulse; as straight
Digital and Analog recording. Ideal
for Audio Duplication, Background
Music and 4-Channel “in-line”
Stereo. In multiple staggered chan-
nel use, the “BQQ” accommo-
dates 14 channels on 1” tape and 7
channels on 12" tape. S

“BQQ" SERIES—Lami- .usn_/ & =1
nated core; flush or | ¥
relieved metal face; ol
hyperbolic contour; pin e —

terminals, Impedances
to 360 millihenrys. Wide
range of gap lengths.

NEED MAGNETIC HEADS ?

Cut specification time—check f
Nortronics first! Industry's

widest line of ""standards'* plus

specialtized "*know-how"’.

“ortrnornics o
®
8144-B 10th Ave. No., Minneopolis 27, Minn

Circle 117 on Inquiry Card

ELECTRONIC INDUSTRIES -

{
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NEW PRODUCTS

REAR WINDOW CRT

Permits photographing of images
without interfering with wision.

®

SC-3821 is suited for aerial reconnais
sance and radar navigation. Using the
optically designed rear window, stiil
photos or movie films can be made. In
addition to photographic recording, im-
ages or maps can he projected through
the rear window to appear on the face
tube screeit The data being received by
the tube can then he assessed in a real-
time relaticnship with the map. The tube
is of the single-gun variety and uses a 7
in. round glass envelope with a slow e-
cay phosphor screen. The optically-iat
rear window is sealed to the tube funuel.
Sylvania  Electric  Products  Inc, 730
Third Ave, New York 17, N. Y.

Circle 213 on Inquiry Card

CRYSTAL CAN RELAY
Min, contact load life is 100,000
miss-free operations at 2a., 28vde.

%=

The Type HF subminiature relay is
desirable for low-level to 2a. switching
needs.  The contact arrzngement is 2
form C (dpdt) with bifurcated contacts.
Standard 26.5vdce coil is rated at 12509.
Max. coil dissipation is 0.8w. at 125°C
and L.Ow. at 25°C. It is sensitive to
HoOmw with an operate time of Smsec.
at 25°C. The relay operates from —65°C
to 125°C and withstands vibration from
20g. There are 15 mounting styles avail-
able with plug-in, straight, or solder-hook
terminals. C. P. Clare & Co., 3101 Pratt
Bivd., Chicago. 111.

Circle 214 on Inquiry Card

AUGAT

COMPLETE LINE OF

MINIATURE TEFLON*
SOCKETS FOR
SEMI-CONDUCTORS

A full line of sockets with
securely anchored, closed-
entry contacts of beryllivm
copper. Various terminal con-
figurations are available.

N
2,

For T0-5 Case Size
Insulation:
Glass Epoxy

[
./
PN
7
PRINTED CIRCUIT TERMINALS

=
AN,
s '

For T0-5 Case Size
k7

TURRET, PRINTED CIRCUIT OR
SOLDER POCKET TERMINALS

y
B -
/ 2
\ ~
3 7’

P
Yy

TURRET TERMINALS

For T0-8 Case Size

.
/T

-
( »
(8
PRINTED CIRCUIT, TURRET
OR SOLDER POCKET TERMINALS

For T0-18 Case Size

For T0-5 Case Size
Available in 6, 8,
10, 11 and 12 pin
arrangements.

PRINTED CIRCUIT OR SOLDER
POCKET TERMINALS

Write for Bulletin No. 263 which
also includes information on heat
dissipators for above case sizes.

We welcome your inquiries on
special requirements.

Please write us today.
*DuPont Trademark

AUGAT INC.

39 PERRY AVENUE
ATTLEBORO, MASSACHUSETTS

Circle 118 on Inquiry Card
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WAVEFORM- COMPARISON ANAI.YSES

wnth a /T\‘ Type 5565
DUAL- BEAM
OSCILLOSCOPE

with Sweep Delay

Independent
X and Y Deflection

DC-to-30 MC,
12-nanosecond risetime
with fast-rise plug-in unaits

CHARACTERISTICS

Adaptable Vertical System—accepts interchangeable plug-in pre-
amplifiers.

Versatile Sweep Features—wide range from 0.1 usec/cm to 5 sec/cm
in 24 calibrated main sweep rates, continuously variable uncali-
brated to 12 sec/cm. 5X magnifier increases calibrated sweep
time to 20 nsec/cm. Single sweep facilitates recording one-shot
phenomena.

Calibrated Sweep Delay—two modes of jitter-free operation.

Complete Triggering Facilities—amplitude-level (manual) selection
or fully automatic control.

High Writing Rate—10-KV accelerating potential provides bright
traces at low repetition rates. 4 by 10 centimeter display for each
beam, with 2 centimeter overlap.

Precise Amplitude Calibrator—with 18 square-
wave voltages (from 0.2 mv to 100 v peak-to-
peak) available at the front panel.

Type 555 (without plug-in units) . . $2650
: Includes Indicator Unit, Power Unit,
2 Time-Base Units, 4 Probes, Time-
Base Extension, other accessories.

Dual-Trace Plug-Ins illustrated:
Type CA Units each L

U.S. Sales Prices f.0,b. Beaverton, Oregon
CALL YOUR TEKTRONIX FIELD ENGINEER
FOR A DEMONSTRATION

$260

Tektronix, Inc. /

P.O BOX 500 - BEAVERTON, OREGON 97005 - Phone: (Area Code 503) Mitchell 4-0161
TWX: 503-291-6805 - Cable: TEKTRONIX - OVERSEAS DISTRIBUTORS IN 25 COUNTRIES
TEKTRONIX FIELD OFFICES in principal cities in United States. Consult Telephone Directory

=Y " AL J
QM

: HH (o) .‘V
Mh aak

At Bonneville Power Administration—
in one of many con:inuing studies with their

transient analyzer—a System Engineer uses 2
Tektronix Type 555 Oscitloscope to cisplay fast switching transients
occurring in each phase of a transmission system. By observing the
threa switching-transient traces with a timing trace, he can quickly
and easily compare magnitudes, phase relationships, transiert
times, and accurately determine overvoltage cnaracteristics of the
system.

Although invaluatle 1n displaying up to four traces at once—with
Tektronix dual-trace units in both channels—tne Type 555 adapts
easily to almest every oscilloscope application in the dc-to0-30 mc
range.

For example, you can control either or both beams with either
time-base generator. You can operate one time-base unit as a de'ay
generator—hold off the start of any sweep generated by the other for a
precise interval from one-half microsecond to 50 seconds—and ob-
serve both the original display and the delayed display at the same
time. You can interchange any combination of 17 " letter-series” plug-ir
units for signal-handiing ease and versatility in waveform-compar:-
son analyses, such as dual-beam pulse-sampling. transistor-rise-
time testing, semiconductor-diode-recovery-time studies, strain gags
and other transducer measurements, differential-comparator appl!
cations, as well as multiple-trace work in general 'aboratory experi
ments.

+ Telex: 0365-691

Tektronix Australia Pty., Ltd., Melbourne; Sydney « Tektronix Canada Lid., Montreal; Toronto
Tektronix International A.G., Zug, Switzerland « Tektronix Ltd., Guernsey, C. /. « Tektronix U. K. Ltd., Harpenden, Herts
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F REE! Use These Cards for:

e Catalogs, Bulletins, Literature ® Design features of advertised products
e Information about new Products ® New Tech Data for Engineers

BUSINESS REPLY MAIL

No Postage Stamp Necessary If Mailed in U.S.A.

POSTAGE WILL BE PAID BY

ELECTRONIC [NDUSTRIES

The Computer Center

P. 0. Box 1970
Camden, New Jersey 08100

FIRST CLASS
PERMIT NO. 2333
CAMDEN, N. J.

FIRST CLASS
PERMIT NO. 36
PHILA., PA.

BUSINESS REPLY MAIL
NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

ELECTRONIC INDUSTRIES

Chilton Company

Chestnut & 56th Sts.
Philadelphia, Pa. 19139

Att: Circulation Dept.
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F REE! Use These Cards for:

e Catalogs, Bulletins, Literature ® Design features of advertised products
¢ Information about new Products ® New Tech Data for Engineers

YOUR NAME ...... ... .. ... ... ... .. o TITLE .. e
Mail Stop or
FIRM Div./Dept. . ... . ... ..

CITYORTOWN ... ................... ... ZONE. ... ... ........... .. STATE ... .. e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
81 82 83 84 85 86 87 88 89 20 91 92 93 94 95 96 97 98 99
101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179
181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399

20

60

80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400

Please send me further information on the items | have circled above.

CHANGE OF ADDRESS

Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 1-A EI-09 MAY.

1964

I wish to continue receiving ELECTROMNIC [NDUSTRIES

Change my address as indicated.

FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE CATEGORY THAT
BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to do so will delay your address

change.
O Mir. of non-military electronic receiving and tr itting
[0 Mir. of non-military electronic instruments, measuring, control and test equlpmM
[0 Mfr. of non-military electronic computers, data p s, machines.

[0 Mir. of Guided Missiles and Accessories; Aircraft and Accmrhs, All Types of Military Preducts and Equipmest.
[0 Mir. of electronic components, parts, tubes and like products.

[O Mfg. Co. (non electronic) using any of the above oquip. In mfr., research or development work.

[} Bmdusﬂng or telecasting station.

gc communication user (Tol & Tel, Polics, Alrporu Recording Studio, Etc.).
[0 Independent research, test, design | ies and | dent consultants—not part of a mfg. Ge.
O Gov't B , Gov't lab ries, Gov't h center, military installation.

[0 Wholessler, mfg. representative, service firm.
[ University (educstional) Public Library.
[J Other (Plesse explein) .......................... T P

OoLD ' NEW
: Company - B -
¢ Mail Stop or
. Div/Dept.
! Title/Position.
{ Company Address_
sl RO - City Zone_State._
. Signature__ —
IMPORTANT




F REE! Use These Cards for:

» Catalogs, Bulletins, Literature ® Design features of advertised products
® Information about new Products ® New Tech Data for Engineers

YOUR NAME .. .. .. . . . . TITLE . . . i i N6000
Mai! Stop or

FIRM e Div./Dept. .. ... .. . . ... 500

FIRM ADDRESS . . e 5

CITYORTOWN . . ... . ... ... ... ... .. ... ZONE. .. ... .. ... ... ... . STATE ......... ... .....

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
81 82 83 84 85 86 87 88 89 90 91 92 93 9% 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
181 182 183 184 185 186 187 1838 189 190 191 192 193 194 195 196 197 198 199 200
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220
221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320
321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400

Please send me further information on the items | have circled above. R .
Postcard valid 8 weeks only. After that use own letterhead describing item wanted. 1-A El-09 MAY. 1964

NEW Subscription Order

| wish a new complimentary Subscription to

ELECTRONIC [NDUSTRIES R

or
Company Name _ Div./Dept._

Name_ S Position/Title

Company Address . - — ~

City . Zone State

IMPORTANT

FOR OUR STATISTICAL RECORDS PLEASE CHECK THE ONE APPROPRIATE CATEGORY THAT
BEST DESCRIBES YOUR COMPANY OR DEPARTMENT. Failure to do so will delay your subscription.

3 Mfr. of non-military electronic receiving and t itting ip t

3 Mfe. of non-military el ic instr t ing, control lnd test nuiumont

[0 Mtr. of non-military electroni puters, data pi i hi

[0 Mfr. of Guided Missiles and Accessories; Aircraft and Accnsorlcs All Types of Military Products and Equipment.
O Mfr. of electronic components, parts, tubes and like products.

3 Mfg. Co. (non clcctronic) using any of the above equip. in mfr., research or development wort

[ Broad g or tal

gc usor (Tel & Tel, Police, Airports, Recording Studio, Etc.).

[m} Indcmndcnt research, tcst design laboratories and independent consultants—not part of a mig. Co.

O Gov' , Gov't | tories, Gow't research center, military instatiation.

[3J Wholesaler, mfg p tative, service firm.

{3 University (educational) Public Library.
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Some of the Features.

e Rigid positioning and stress-free mounting
with complete mechanical protection of glass
switch capsule, coil and terminals

1. Steel, snap-on cover adds mechanical protection,
provides magnetic shielding and prevents interaction
between relays.

2. Nylon bobbin integrally molded with terminal board
supports and mounting base.

3. Epoxy resin terminal board with tinned terminal
supports and terminal pins riveted in position.

e Magnetic shielding; prevents interaction be-

tween relays. 4. Rugged support terminals of the en-
closed switch are soldered to terminal sup-
ports without bending; the terminal leads
are not subjected to stresses that transmit
to the reeds inside the capsule and disrupt
adjustment stability.

o Compact, modular package for plug-in assem-
bly to printed circuits and flexibility for other
applications.

e Mercury-Wetted and Dry Reed types, are
dimensionally interchangeable.

MAGNECRAFT Mercury-Wetted

SPDT
133MPC

SPST-NO — 102MPC SPDT — 103MPC
e High speed switching combined with operating sensitivity: Fills
® Over a BILLION operations life expectancy. the gap between relatively slow acting electro-mechanical
) o . relays and high speed, complex and costly solid state devices.
e Constant contact renewal through entire service life with com-
plete freedom from contact erosion, welding, bounce and

chatter.

e High Reliability switching of loads from 50 VA down to ex-
tremely minute current and voltage.

e Contact stability through long life.

e Contacts hermetically sealed against dust, contamination and
physical injury.

e Exceptional mounting flexibility and economy.

STOCKED for immediate delivery in

standard DC operating voltages. Avail-

able with Form D, make before break
contacts on special order.

STOCKED for immediate shipment in
standard DC operating voltages.

SPECIAL RELAYS NEW
Engineering Bulletin
No. 101-64 details
latest developments
inMercury-Wetted
and Dry Reed Relays.

MAGNECRAFT Reed Relays are available
for Power and High Voltage

Switching, also for applications requiring
high insulation resistance.

Send for your copy
or phone the number

Both Mercury-Wetted and Dry Reed
nearest you.

Relays are available as magnetic
latching relays; also in a wide variety of
packaging; with different contacts

and different contact arrangements.
For prompt information send your

Quick, plug-in assembly to
requirement specifications.

printed circuit boards

MAGNECRAFT ELECTRIC CO.

5577 North Lynch Avenue, Chicago, lil. 60630. Phone (312) AV 2-5500

{OWA  Burlington, PL 2-3186 NJ Cutlinswood, 854-8659

KANS Kansas City, JO 2-4108 S, Wil e

North Miami, Wi 7-5080 MASS Boston, FA 3-1008 NY

Atlanta, 758-7496 MICH  Detroit, KE 8-4292

ILL  Chicago, AV 2-5500 MO St Louis, WO 2-5627
Fort Wayne, 483-6913 NH Manchester, 472-4091

Citclei[89rony Iaquiry Card

Ma
o L a ,_G”{_EC-RAFL:LECTR;C co

Phme (3123 0% 5 onao

Dallas, FL 7-5713
Houston, MO 6-2277

Arlington, JA 5-5898
Seattle, AT 2-7200

Phone numbers of Sales Representatives.

Eulfalo, TF 9-0230 VA
airport, ER 1-4370

Fayetteville, NE 7-3851 RASH
iNew York. WH 3-7023
OHIO  Berea 243-3544
ruruano, CA 6-3903

CALIF  Los Angeles, 254-5136 FLA
Oakland, 261-7676 GA

GOLO  Littleton, 798-0922

CONN  Farmington, 677-9025
Trumbull, AM 8-9631

In CANADA —Scarborough,
Ontario, PL 7-3253




There’s more to gold plating
than just plating gold.

Sel-Rex didn’t invent gold plating.

Just changed it from an art to a science.
We show you how to plate with gold.
Where. When. On what. And why.

Why? Because it’s electronics’ most
versatile metal—it adds reliability.




PATENTED PROCESSES
Sel-Rex produces more than a
ozen patented gold electroplat-
ing processes used extensively
in industry and defense. Each a
different formulation for a
specific plating purpose. Each
with distinct mechanical,
metallurgical and electrical
properties to suit the requirements of application from
hicro-miniature integrated circuits to satellite housings.
One of these processes might solve your design
problems. Sel-Rex Original Bright Gold™, for example,
the only cyanide bright gold process that provides
coatings to meet all six classes of MIL Spec. G-45204,
types | & il. Or Temperex® HD, so pure it resists
oxidation right up to the melting point.

YPICAL ELECTRONIC APPLICATIONS For printed circuits,
onnectors, transistors, switches, contacts, vacuum tube grids
..for computers, communication equipment, aircraf:, missiles,
atellites. The unique qualities of noble, non-tarnishing gold are
nade more useful, more reliable, more economical by patented
el-Rex processes.

SALVAGE PROGRAMS
n a business where milli-
brams are important, Sel-
Rex's Precious Metals
Recovery Division uses
ts unique resources and
pxperience in electro-
metallurgy to reclaim gold
rom electronic scrap and
ejects. Modern methods
provide maximum recov-
pry to reduce your applied
gold costs.

GHY 6OLD
2 SALTS

connimy + OF

JOB-DESIGNED EQUIPMENT Sel-Rex's subsidiary,
The Meaker Company, designs and installs modern plat-
ing machinery. From Module-X™ packaged modular units
to fully automatic plating plants. Sel-Rex helps you
throughout your operation...piates samples for eval-
uation ... establishes procedures... trains your men...

Sel-Rex serves your needs from a good start to a better
finish.

RESEARCH & DEVELOPMENT Sel-Rex has the
most modern R&D facilities and the most exper-
ienced scientists in the precious metal electro-
plating industry. Sel-Rex works continually with
customers to solve specific problems and is
uniquely qualified to develop a process with
the specitfic characteristics you need for your
application.

THE SEL-REX STORY began 20 years ago. It's
astory thatencompasses processes,equipment,
service. No other company can offer this total
capability and responsibility in the electroplat-
ing of precious metals. There’s a Sel-Rex proc-
ess to help you make a better prcduct. There's
a Sel-Rex plating expert to help solve any prob-
lem. For further information, write to Dept. EI-5.
Sel-Rex Corporation, Nutley, N. J. 07110.

Sel-Rex
v
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No other trimmer gives you the superior performance of Spec-
trol’s new model 84 at any price. Check these unique construction
features which assure military reliability at industrial prices.

(1)

(2]

Silicone rubber lined cover is crimped to the base completely
sealing the unit zgainst dust and moisture. No adhesives
are used in any of the assembly operations.

Largest resistance element available in any 7% inch trimmer
is made possible by placing the element against the silicone-
rubber lined metai cover. No thick-walled plastic cases
or insulators are necessary. Larger element means larger
wire and better resolution as well as higher maximum
resistance value.

Silicone rubber lined cover provides a true voltage break-
down barrier.

Packing gland sealing of the shaft is provided by the unique
moidea rubber-lining permitting full potting or immersion.

Metal case provides greater heat dissipation, avoids hot spots
and allows high power rating of 1% watts at 50°C. For
printed circuit applications, plastic base contacts PC board.

WHAT'S
NEW IN
TRIMMERS?

ACTUAL
SIZE

3 i! v H L
el

84-3.8 84-3-10 84.5-6
Slotted Head Knob Bushing
Available in three versions as shown.

SPECIFICATIONS

Standard Resistance Range . .

MODEL 84

500 to 100K
+ 5%
114 watts at 50°C.
—65 to +175°C.

320° Fixed stops
(continuous available)

%, Hx Y Dia.

$3.95
$2.60

Standard Resistance Tolerance
Power Rating

Operating temperature Range
Rotation

Case Dimensions-inches . . . .
Unit Prices (84-3-8)

Call your nearest Spectrol distributor for
immediate off-the-shelf delivery at factory
prices. Samples of the model 84-3-8 available
for industrial and military users. For your
sample write on your company letterhead
direct to Spectrol, San Gabriel.

SPECTROL) ELECTRONICS CORPORATION

Circle 92 on lInquiry Card San.Gabriel,.California

1704 South Del Mar Avenue

P.0.Box 130
Brampton, Ontario

Adams Court
Plainview, L.1., New York




o] MEASUREMENT & TEST

INDUSTRIES

INSTANT X-RAY TESTING

huy -

‘ ] _BuRN ouUT on TV
) °S|§" ¥ LSSLOR T
B gl

Radiographic inspec-
tion of small com-
ponents in 10 sec,
without an  X-ray
room is provided by
this unit made by
Field Emission Corp.
Model 803 uses pol-
aroid-type film to
provide radiographs
in 10 sec.

Here’s a switch—men are more accurate than instruments
when it comes to measuring radio signals. Engineers at
Martin, Orlando had a problem when measuring intelligi-
bility in pulse modulation systems. Signal-to-noise measure-
ment data and conventional systems didn’t apply. Martin’s
approach called for establishing an intelligibility yard-
stick based on listener tests, using ASA phonetically bal-
anced word lists. Tests showed that with a 13db signal-
to-noise ratio, the intelligibility was 74.3%. This is better
than the limit of an znalog system.

An instrument that provides a stable reference for es-
tablishing an accurate vertical line-of-sight with various
optical instruments has Deen developed by Digital
Development Corp., La Jolla, Calif. The automatic device,
Model 5010, compensates for slight inclinations of the
instrument body by using glass and liquid optical wedges
to maintain a collimated light beam aligned with the
direction of gravity. Accuracy is 0.2 sec. of arc.

The Vibrometer is a vibration analysis device which de-
tects wear in parts before they cause breakdown. Built
by Televiso Electronics, the device gives displacement
readings by indicating the amount of clearance between
parts. It also gives acceleration and velocity readings
by indicating the forces involved in the operation. It can
be used to predict the rate of wear on parts.

The Westinghouse Scientific Iquipment Dept. has de-
veloped @ compact, ultrasensitive instrument which meas-
ures cvaporated film as thin as 10 “gm/cm® The model
701 quartz-crystal microbalance measures changes in mass
deposited on a crystal surface by measuring the correspond-
ing change in the cryvstal’'s resonant freq.

A portable radiation thermometer that measures temp.
distributions over surfaces of targets which are unmeas-
urable by conventional methods has been developed by
Barnes Engineering Co. If the target surface fills the
field of view, then the readings are independent of the
distance between the thermometer and the object under
observation. The instrument, PRT-4, is applicable to meas-
urements of extended targets such as water bodies, clouds,
or backgrounds. Its 2° field of view provides high spatial
resolution for mapping thermal gradients over such areas.

ELECTRONIC INDUSTRIES May 1964

General Flectric has devised a series of tests to prove
the reliability of their T\WTs. Typical test includes a
50G impact blow and raitling at 153G with 5 CPS to
3KC vibration. They are frozen at —65°C, baked at 100°C,
and tested for voltage breakdown at a simulated 100,000 ft.
The tubes are also subjected to high noise and humidity.

A printed-circuit surface area detector has been designed
to reduce the costs of overplating. The instrument, built
by Kahn & Co., provides an accurate measurement of
the surface area in a matter of seconds. To operate the
nnit, a printed-circuit negative is placed in a sliding
drawer in the instrument. A built-in electro-optical, con-
verter-integration network senses the area to be plated
and translates this data to a sq. in. measurement on a
meter. Accuracy is 2% of scale.

A new sensor evaluation unit, developed by Circuits, Inc,
Berlin, Conn., will aid in selecting sensing methods to be
used in production. The unit, SC42001, replaces the trial-
and-crror method and decreases to 1/10th the time needed
to evaluate ditferent types of sensors.

An instrument which will permit precise detection of the
effects drugs may have on heart action of unborn babies
has been invented at NASA’s Ames Research Center. A
piezo-electric transducer monitors the heartbeat of a
chicken embryo quickly, continuously, quantitatively and
without egg damage.

THIN-FILM ANALYSIS BY LAMP

A quick method for determining the gas and carbon content of thin
films has been developed at Bell Telephone Labs. The method uses
a xenon flash-discharge lamp to remove the thin metallic films
quickly and ecasily from inorganic substrates. In making an analysis,
the thin film is placed in a vacuum and flashed with the xenon
lamp. The temperature rise in the film, due to heat (5000-8000°C)
absorbed from the flash, is sufficient to vaporize the thin film
completely trom the substrate. The gases are collected and analyzed
by a gas chromatograph.
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ADVANCED SOLID STATE AMPLIFIERS FOR YOUR
CONTROL AND INSTRUMENTATION APPLICATIONS

Astrodata advanced design instrumentation amplifiers raise state-of-the-art standards to
higher levels for measurement...conditioning ... monijtoring ... indicating ... control.

Many standard options are available to adapt these amplifiers to your individual requirements.

For custom designs, Astrodata’s extensive experience provides a well-qualified capability for
satisfying your specific performance needs.

Model 884 Wideband (dc-150kc) Floating, Guarded Amplifier...
Model 885 Wideband (dc-10kc) Differential Amplifier. ..

high-gain/high-performance amplifiers for low-level wideband systems. Completely transistor-
ized, these state-of-the-art amplifiers use field-effect transistors in place of the mechanical
choppers to achieve lowest drift rate, low power consumption and maximum reliability.
Standard gain steps include “OFF,” 3, 10, 30, 100, 300 and 1,000, Continuously adjustable 10-
turn vernier control is available as a standard option. An optional =10 ma or =+100 ma
output current (at =10 volts), supplied from low output impedance, can be supplied to drive
A to D converters, multiplexers, galvanometers or tape recorders. The Model 885 provides a
choice of transfer characteristics, including (A) Maximally Flat Amplitude (Butterworth) for
widest frequency response in high-level multiplexed, galvanometer or tape recorder systems,
or (B) Linear Phase (Bessel) for fastest settling time and overload recovery time in low-level
multiplexed systems.

Both models have built-in power supplies, feature drift less than 2uv per week, noise less
than 4uv rms, linearity better than 0.02%.

Model 117 100-volt Operational
Amplifier for analog control or com-
puter systems.

QUTPUT: = 100 volts
at = 50 ma

BAND WIDTH: dc to
200kc

GAIN: Greater than 108

NOISE REFERRED TO
INPUT: 2 mv rms

JNPUT RESISTANCE: 3
megohms at dc, 1
megohm above 5 cps

Model 112 Chopper-Stabilized Oper-
ational Amplifier. Versatile, modular
for analog control systems.

BANDWIDTH: dc — 250 k¢
Long-term stability, constant
gain- bandwidth
OPEN LOOP GAIN:Adjustable
from 107 to 2 X 10° for
constant gain-bandwith.
Offset adjustable to zero
(= 1 mv, nom. range)
VOLTAGE OFFSET ORIFT:
Less than 6uv per hour
INPUT CURRENT: Less
than 1 na

Contact your Astrodata engineering
representative for a demonstration...
or write today for technical literature
giving complete specifications.

Model 133B Dual-Channel Galvano-
meter-Driver Amplifier provides 18
independent amplifier channels in
7 inches of panel space.

GAIN RANGE: Zero to 4,
with ten-turn, continu-
ously variable, locking

control
INPUT IMPEDANCE:
10,000 ghms
FREQUENCY RESPONSE:
* 0.5 db from dc

to 20 kc

QUTPUT LIMITING: = 100 ma
maximum output current
prevents galvanometer
overload or burnout.

Model 120 Nanovolt Amplifier gives
you high-gain/low-noise amplification
for seismic transducer signals,
cryogenic studies, thermocouple or
strain gage signals.

GAIN RANGE: 200
to 1,000,000
BANDWIDTH:
dc — 100 cps
NOISE: 0.05uv rms
referred to input
INPUT RESISTANCE:
1 megohm
QUTPUT LEVEL:
0 to = 5 volts
at =5 ma

Model 880 Differential Amplifier for
low-level, low-frequency systems.

BANDWIDTH:
dc to 100
cps; also
available
with switch-
selected
active
filters.

LOW NOISE:
less than
lev rms

GAIN RANGE: 50-1000

MOUNTING: Portable case or 8-in
standard rack mounting frame

Model 121 Nanovoltmeter provides
0.1 uv full scale bridge balance de-
tector or thermocouple indicator for
standards and calibration work, in
the field as well as in laboratories.

FULL SCALE RANGES:
= 0.1uvto
=+ 100 mv
INPUT RESISTANCE
ALL RANGES:
1 megohm
Built-in Overfoad
Indicator
Seif-Contained
Batteries and AC
Power Pack

é ASTITIIROIDATA INC.

P.0. Box 3003 « 240 East Palais Road + Anaheim, California 92803

Phone (714) 772-1000

Circle 37 on Inquiry Card

TWX 714-776-3760
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In the semiconductor industry, the operation and results
of this type of testing is difficult to understand.

This article defines a new performance criteria

to help eliminate much c¢f the confusion,

POWER-TIME
VOLTAGE

and provides a new rating procedure to predict

the stability of a transistor.

TESTING

The test method will assure that good

thermal contact is made between the active portion
of the device and the header.

AN INVESTIGATION OF THE ERRATIC PERFORMANCE
of silicon mesa transistors, when these transistors are
tested for voltage breakdown, led to a new criteria of
performance.

All transistors are tested for the collector-emitter
voltage breakdown with various base-to-emitter con-
ditions. In general, these tests are conducted at speci-
fied current levels with the criteria that the voltage at

L
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4.16 8.32
TIME - MILLISECONDS
Fig. 1: Portion of a 60-cycle sine wave. Note the differ-

ent time durations of voltages with 0.8 and 0.9 of peak values.

Fig. 2: Characteristic of a mesa transistor. With the loads,

a higher and lower collector current than the test current results.
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OF TRANSISTORS

this current has to be above a specified value for a
given transistor tvpe.

At times, the transistor curve tracer is used, but
this may not be a satisfactory test method, since the
power-time relationship cannot be readily determined.
\Vhen the curve trace is used, the junction tempera-
ture changes and the breakdown voltage fluctuates.
In many cases the trace on the rising portion of the
sine wave differs from the trace on the decreasing
position of the waveiorm and it is difficult to accu-
rately determine the breakdown voltage at the speci-
fed current.

% * *

A look at the increasing portion of the 60 cycle
sinie wave shows that the voltage exceeds 0.9 of the
peak valne for about 1.2 msec. and 0.8 of the peak
value for about 1.7 msec. Ii the decreasing part of
the sine wave is taken into consideration, the 1.2 and
1.7 msec. time intervals would be doubled giving 2.4
and 3.4 msec., respectively. Iig. 1 is a partial plot of
the 60 crs sine wave with a time axis added.

The time intervals. as determined by the device
characteristics and the sine wave, can be used to find
an effective pulse width, but this is an involved proc-
ess since each device is different. An indication of
the involvement is given below.

By JOHN G. NABOROWSKI

Sr. Proj. Engr.
Missile Systems Div.
Raytheon Co.
Oxnard. Calif.
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POWER-TIME TESTING (Continued)

Collector-Load Characteristics

When the curve tracer is used, the value of series
resistor in the circuit can be changed by the external
series resistor control. The value of this resistor can
change the apparent voltage characteristic of the
transistor being tested since this resistor may change
the average and the peak power that is dissipated by
the device. The change in average and peak power
in turn may change the power-time relationship. This
results in localized as well as overall device tempera-
ture changes.

Fig. 2 is a plot of the collector characteristic of a
silicon mesa transistor with two different load lines
(series resistors) added. The collector voltage must
exceed V,, to permit the transistor to enter the nega-
tive resistance region and allow test current to flow.

>
——

COLLECTOR CURRENT

ViV, V4
COLLECTOR TO EMITTER VOLTAGE

Fig. 3 (above): When the supply voltage for the load resistor
Ri of Fig. 2 is raised to Vi, we get the specified test current.

Fig. 4 (below): Plots indicate that transistors differ, since A
and B need different supply voltages for the same test current.

IlBII

>
—

COLLECTOR CURRENT

Vi v,

COLLECTOR TO EMITTER VOLTAGE

T B L L L

A REPRINT OF THIS ARTICLE CAN BE OBTAINED
by writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila. 39, Pa.
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Considering the resistor load line R, the supply
voltage has to exceed the voltage V. to bring the
collector voltage to V. Immediately after the voltage
V2 is exceeded, the negative resistance region is
entered and the operating point will jump to point A,
which is below the test current. The supply voltage
will then have to be increased to V4 as shown in Fig.
3 to permit the test current to flow. If R, in Fig. 2
is chosen as the load line, the operating point will
jump to point B immediately after the voltage Vj is
exceeded and the collector current will be too high.

If the load line is selected for each individual tran-
sistor, the test current can flow immediately after the
negative resistance region is entered. But, transistors
are peculiar devices and they will not all exhibit the
same characteristic. Fig. 4 shows two transistors
when they are tested with a fixed resistor in the col-
lector lead. Consider transistor A, the supply voltage
has to exceed V. for the transistor to enter the nega-
tive resistance region, and then the voltage has to be
increased to Vj to permit the test current to flow.
For transistor B, the unit breaks over initially when
the supply voltage exceeds V;, which is lower than
Va, but the supply voltage has to be increased to Vy,
which is higher than V3, to permit the test current
to flow. These two transistors show that selection
of the load resistor is an almost impossible task.

Fig. 5 shows a plot of a transistor characteristic
placed on a normalized voltage scale. With the load
line R, an idealized case has been chosen to show
that before the 45° point on the rising portion of the
sine wave is reached, very little current flows in the
transistor and hence, the power dissipation is low.

Power Dissipation

Fig. 5 shows that after the 0.707 v. value is passed,
the operating point will jump very rapidly to point
A on the load line. At point A, the current is below
the test current and with the same load resistor R,,
the supply voltage has to be increased to 1.0 v. to
pass the test current. The breakover point is reached
at 45° and the transistor is dissipating appreciable
power for 75 of a cycle on the rising edge of the sine
wave. If the transistor characteristics were to remain
identical on the decreasing portion of the sine wave
(after the 90° point), the transistor would be dissi-
pating power for a complete 14 of a cycle, correspond-
ing to +.17 msec.

If the collector resistor were chosen so that it would
correspond to the load line R, in Fig. 5, appreciable
power would be dissipated for a very short period of
time on the leading edge of the sine wave, but this
would require a selection of the load resistor.

ELECTRONIC INDUSTRIES - May 1964




Fig. 6 is a plot of the same transistor shown in
Fig. 5 with typical voltage and current values applied.
Table 1 shows the average power over the entire in-
terval and Table 2 shows the power dissipated at a
particular portion of the cycle. From these tables we
see that the average power over any interval shown
in the table is greater than 4 w, even though the in-
stantaneous power shown in Table 2 may be as low
as 2 w for a portion of the cycle. Table 2 also shows
that the instantaneous power is greater than 4 w for
the portion of the time after the 64° point.

If a load line between R, and R, in Fig. 5 is
chosen, the average power and the total time this
power is dissipated will change. But, since the sine
wave is flat near the peak as shown in Fig. 1, ap-
preciable power will still be dissipated for a long
period of time if the supply voltage has to be increased
after the negative resistance region is entered at 0.87
of the peak voltage. From Fig. 1, we see that appreci-
able power will be dissipated for 1.39 msec. on the
rising portion of the sine wave and for the same time
on the decreasing portion, if the transistor character-
istic doesn’t change. This is effectively a very long
pulse.

A More Useful Test Criteria

Testing with the curve tracer has no uniform
meaning for low power devices, or devices that can-
not withstand the instantaneous or average power
dissipation. A more meaningful criteria would involve
a power times time relationship that cannot be found
with a curve tracer with a 60 cycle voltage drive.

To more accurately determine the power-time re-
lationship, a constant-current generator was modu-
lated with a 300 psec. square pulse. This gave a
square pulse of constant current. In this test, the
current magnitude was changed since the equipment

TABLE 1

Average Power
Angular Limits Dissipated Watts
45° to 90° 4.0
50° to 90° 4,
60° to 90° 4.55
70° to 90° 4.8
80° to 90° 4.96

R IR S T e S o S e~
TABLE 2

Instantaneous Power Dissipated

Angle at This Point of the Cycle (Watts)
45° 2.07
50° 2.66
60° 3.66
64° 4.0
70° 4.4
80° 4.85
90° 5.0

ELECTRONIC INDUSTRIES -

May 1964

QI
™~ Ra

NN

e m

N

£ i
N
3

N
N .8 .9 |.fV
B¢

COLLECTOR TO EMITTER VOLTAGE

o . .2 3 .4 .5 .6

Fig. 5 (above) : Breakover is near the same normalized voltage point,
but the time of power dissipation with R, is longer than with Re.

Fig. 6 (below): The same transistor used for Fig. 5 has this
characteristic for typical values of voltages and currents applied.
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was not set up for a variable modulating pulse width.
In a test to find the power-time relationship suggested
by this article, a variable width, constant-current
pulse should be used.

Test Results

In this test, the collector-emitter voltage was mon-
itored on one oscilloscope and the operating point
excursion was monitored on a separate scope.

Some of the typical voltage characteristics that
were observed with a fixed pulse width and constant
current of 50 ma. are shown in Fig. 7. These curves
are only a sample of many, because all of the results
cannot be shown. These curves show the reduction in
the voltages as the transistor temperature increases.
The results of changing the current level on a given
transistor are shown in Fig. 8. This is a plot of the
voltage-current characteristic, and it shows that the
current stays constant but the voltage decreases for
the larger current values.

At 25 and 50 ma., the voltage remained constant
for the complete 300 msec. pulse. At 75 ma., the volt-
age started to decrease, indicating a “hot spot,” or
the beginning of a breakdown. As the current in-
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Fig. 7 (above): Typical voltage characteristic of various tran-
sistors. All have a fixed pulse width and constant current applied.
The voltage decreases as the transistor temperature increases.

Fig. 8 (above) : Results of changing the current level of a 300-pusec.
pulse to a transistor are shown. Voltage breakdown starts at 75 ma.
Voltage decays for any larger currents which are held constant.

Fig. 9 (below): The transistor of Fig. 8 was tested on a 60-cycle
curve tracer. The voltages drop to lower values for the same
current levels, because the effective sine wave lasts longer.

150

POWER-TIME TESTING (Concluded)

creases, the time before the “hot spot” developed de-
creases indicating a power-time product.

Fig. 9 shows the characteristic of the same tran-
sistor when the transistor is tested on a 60 cycle curve
tracer. A comparison of Figs. 8 and 9 shows that
the 60 cycle test causes the voltage to reduce to lower
values for the same current level. Again indicating a
power-time product since the sine wave is effectively
a longer pulse. The scope trace on the decreasing
portion of the sine wave will appear as a solid curve,
but is shown dashed in Fig. 9 for convenience.

Figure of Performance

The power-time product for “figure of perform-
ance” will have to be an additional test, since we still
have to know the voltage rating of the device. This
power-time product test can be conducted with a vari-
able-pulse-width constant-current generator. Initially,
the constant-current generator will be set for a short
pulse width to find the voltage of the device. When
the voltage is found, the operator will refer to a chart
like that shown in Fig. 10 to determine the needed
pulse width. The operator will then increase the pulse
width to agree to the time shown on the chart. If the
voltage does not change, with the required pulse
width, the device meets the needs of the power-time
product.

IFig. 10 is a graph showing constant-current curves
plotted on a voltage-time axis. This plot is given for
a device that would have a 1 and 5 watt-msec. figure
of performance. But, for any other rating, the time
axis may be multiplied by the factor needed.

As an example of the use of this figure of perform-
ance, assume a device to have a voltage rating of
greater than 40 v. and a figure of performance of 1
watt-msec. The device is to be tested with a 100 ma.
pulse. The pulse width would be set at 10 psec. to
start and the first observation is used to determine
the actual voltage of 60 v., the chart is then consulted
and it is found that for 60 v. and 100 ma., for a 1
watt-msec. rating, the pulse should be applied for 166
wsec. If the voltage of the transistor does not change
when the pulse width is increased to 166 psec., the
transistor can he considered to meet the needed specs.
If the voltage drops, the device cannot be rated as a
I watt-msec. device at this stage of testing.

As in any situation, it may be found that after in-
itial testing. the device voltage rating drops to 50 v.
and the voltage may now stay constant at this value
for the needed time of 0.2 sec. It will apparently meet
the 1 watt-msec. need but, some change has occurred
in the device and the entire test cycle should be re-
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Fig. 10 (right): The voltage of a transistor is found with a vari-
able-pulse-width generator. Then, the time-voltage relation on this
chart is used to determine the pulse width to apply for testing.

peated because other parameter changes may have
occurred, which would restrict the use of the device.

This figure of performance can help to eliminate
many of the transistor failures that occur, contribute
to the overall reliability and eliminate much of the

confusion that occurs during device testing.
This figure of performance may also be used to
learn the effective thermal resistance and thermal

time constant of a device. It is obvious that these two
thermal ratings are related in a test of this type. At
the present time, the thermal resistance and the ther-
mal time constant are specified for some devices. The

power-time product includes both of these character-
istics in a single characteristic. However, if the device

COLLECTOR TO EMITTER VOLTAGE - VOLTS

is used for any type of constant power dissipation,
such as would be found at the quiescent point of a
class “A” amplifier, the thermal resistance will still
have to be known. In some uses, the thermal time
constant is important but, another form of a power

: 1
time test could be applied to the active region of the 0.2 0.4 0.6 0.8 1.0
device characeristics that would eliminate the need TIME IN MILLISEOCONDS Fog Al MI%IWATT - EESOND l;’RgDUCT
. U5 2" .0 . g
for the thermal time constant. TIME IN MILLISECONDS FORA 5 MILLIWATT -SECOND PRODUCT

How PRECISION caAnN
LOWER YOUR BOBBIN COSTS! |
| A - . E %

a source for that special resistor??
of course!...

resistors, inc.
/4

For engineering and prototype quantities: Our fabrica-
tion facilities enable us to supply virtually any type
bobbin desired. Over 4,000 tools accumulated over At Resistors, Inc., your power resistance applications are our
25 years permit the production of small quantitics at only concern—not a sideline. Industrially perfect wire wound

no tooling cost or, in some cases, a small revision . \ .
charge. Materials can be furnished to meet practically resistors are all we mak.e—and we've been mgkmg them for
more than 25 years: all sizes, all shapes, all resistance values.

any electrical and temperature requirement.
For production quantities when mold costs can be ab- Some of our customers, for example, require axial lead resis-

sorbed: The transition can be made economically to tors with resistances as low as .033 ohms with a tolerance of
molded parts. Our fully automatic single cavity sys- 19. Critical? Yes, but definitely available at Resistors, Inc.,
tem provides parts at low mold cost and piece prices where special jobs are standard. Of course, we have a complete
comparable to multi-cavity operation. Bobbins can be line of conventional wire wound resistors suited to meet almost

furnished in all thermo-plastics, including glass filled
and asbestos filled materials for elevated temperatures.

Request bulletins. Send or phone specifications for quote.

[ ] [ ]
BUCKEYE BOBBIN DIVISION resistors, Inc.
PRECISION PAPER TUBE COMPANY 5226 W. 26TH STREET « CHICAGO, ILLINOIS 60650
' (312) OLYMPIC 2-7555

12200 SPRECHER AVE., CLEVELAND 38, OHIO
TELEPHONE: ORchard 1-5200
Circle 94 on Inquiry Card Circle 97 on fInquiry Card

all your needs. But see for yourself. Send today for our com-
plete new catalog.
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HARDMAN TRIPLEMATIC®

PRODUCTION

EPOXY DISPENSING
_MACHINES

Lo TR R i ;
Now dispense microminiature shots
as small as 0.05 mi

Hardman Triplematic machines automatically propor-
tion, mix and dispense metered quantities of multi-
component resins.

* Widely Accepted—Over 500 in  + NoTime Lag—Shots Dispensed

Production-Line Use Instantaneously on Command
* Shot Sizes Infinitely Variable e Ratios Remain Constant Re-
Within Range gardless of Shot Size Changes

* Shot Rates Infinitely Variable < Dispense Up to 40 Ibs. Per
to 100 Per Minute, Within Minute, Continuous Flow
Range

NEW SERIES ‘MICRO 700’

TYPES 11 & Il For 2- or 3-part resin formulations—meters micro-
miniature shots down to 0.05 ml. From $6,195.00 and $6,950.00.

SERIES ‘600’

TYPES 1l & Il Meters shots of 2- or 3-part resin formulations. Uti-
lizes pistons and unique rotary valves for ultimate precision in
handling a wide range of viscosities and fillers. Wide selection
of models. Shot sizes: 0.9 m! to 135 mi. Shot rates: 15 to 100 a
minute. From $6,195.00 and $6,950.00.

TYPE IV Provides continuous flow of 2-part resin formulations. Han-
dies a wide range of viscosities and fillers. Wide selection of
models. Output volume: 1 m! to 18,000 m! (about 40 Ibs.) a minute.
From $7,450.00.

SERIES ‘500’

Meters shots of 2-part resin formulations. Type A-D handles wide range
of resin (part “A") viscosities and low range of curing agent (part “B")
viscosities. Type G-D handles high range of curing agents. Wide selec-
tion of models. Shot sizes: 0.3 mi to 20 mi. Shot rates: up to 72 a
minute. From $2,940.00.

Also Complete Automated Systems
-~

C i - 2
R=E [; ’ \ WRITE FOR FREE CATALOG TODAY
)

| I n‘-k bl

T ¥ H.V.HARDMAN CO, INC.
! I f’({ El-5 571 Cortlandt St. « Belleville 9, N. J. 07109
I ’ II'I A (201) 759-3700

Ll;' —— =%l d

In Canada: Canadian Curtiss Wright, Ltd. 518 Evans Ave. * Toronto 11, Ontario
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SYNCHRO-TEST NOTES

Where precision synchiros and servos are being
checked out for synchronism error with an ultra-
precision Gertsch or Theta synchro-resolver bridge,
a quick-check step-motor zero-set switch circuit to
rapidly position synchros and servos into the 0-60-
120-180-240-300° positions and compare them with
a precision-servo synchro indicator, is a convenient
time-saver. That is, the stepping-switch circuit uses
the standard svnchro zero-set circuit together with
the suitable (R1-R2) and (S1-82-83) reversals, to
get the required preliminary 60 -step-position checks.
Also, a Ballantice ac VTV M type rack-mount #320
is useful here for checking synchro (S1-S83) Ov. =0
position and synchro C.T. (R1-R2) Ov. —0° out-
put in rapid preliminary check-outs,

A rather convenient method of plotting svnchro
and servo position or synchronism hracket error, is
to use standard polar plot paper such as K & E tyvpe
#340-P, instead of the Cartesian type. This saves a
lot of writing since one merely runs off the curve
about one of the circular axis. Such a polar plot
would also be useful for plotting gear, pulley and
fiywheel lateral and radial run-outs in servo. phono
T.T.. and tape-recorder drives. Nothing new. hut
handy.

Where a precision 0-360° instrument dial is not
on hand in the lab, a temporary jury-rig dial can be
quickly made up from a standard 3 to 5 in. plastic
drafting 360° protractor dial, with the back side
sprayed with white enamel, or rubber-cemented with
white paper to bring out the graduations. This will
do until a precision dial can be obtained.

Submitted by TED POWELL, 115 1st St., Bethpage, L. 1., N. Y.

INFRARED RADIATION is being used to iden-
tify short-life or faulty parts, or prediet reliability in
circuits and assemblies at Rome Air Development Cen-
ter. Griffiths Air FForce Base. No special circuitry is
needed other than normal power supply. The technique
merely depends on an infrared camera to make thermo-
graphs that show temperature distribution over large
areas. By using Polaroid Land photo film, a thermo-
graph print is ready in 10 seconds. The image is made
of horizontal lines in a raster. Cold targets appear as
black areas and warm targets as varied grays and whites.
Gray tone scale permits quantitative analysis. Hot spots
or overstressed parts can be noted at a glance. For re-
liability prediction. failure rate curves in reliability
handbooks must be re-plotted to show failure rate as a
sole function of surface temperature.
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Watch For Your
June 1964
State-of-the-Art

Reference Issue

This issue will be sectionalized,
by product, for the convenience
of readers.

1. Resistors
. Capacitors
. Inductors, Coils, Transformers
. Yacuum Tubes
. Semiconductors
. Wire and Cable

. Electromechanical Components
pots, relays, switches, etc.

-_— O~ T W N

8. Rotary Components
motors, blowers, synchros, efc.

9. Circuit Interconnectors
plugs, connectors, disconnects, etc.

10. Microwave Components
tubes, isolators, waveguides, etc.

11. Electrical Devices
fuses, lights, panel meters, etc.

12. Materials and Hardware
fasteners, shielding, boards, etc.

13. Power Sources

14. Test and Measurement Equipment

Each section will report up-to-
the-moment capability.

DON'T MISS READING

ELECTRONIC

INDUSTRIES

ELECTRONIC INDUSTRIES -

EDITOR'S
NOTEBOOK

UNDERWATER RADIO SYSTEM
using only the human ear as receiver
enables a diver to talk to all others
within 100 yards. Voice is amplified
through water and can be heard with-
ouit receiving equipment. Walter P.
Rhea, General Manager of Bendix
Marine Department, producer of the
system called “Watercom,” said it
includes a transmitter attached to a
driver's air tank. The system also has
a special mouth mask that allows the
diver to move his lips freely, plus a
throat microphone.

INTERNATIONAL PEN PALS
will soon be writing to cach other
around the world on various science
and engineering subjects, thanks to
the Parker Pen Co. Called the “In-
ternational Penfriend Program,” proj-
ect goal is to promote better under-
standing among peoples of the world.
A million or more persons of all na-
tions are expected to be matched by
computer in the next two years. Parker
will conduct the project at its pavilion
at the New York World's Fair. When
a visitor signs up for the program at
the pavilion he will receive instantly
from the computer the name and ad-
dress of his matched overseas’ Pen-
friend.

ELECTRO-MYOGRAPHIC (EMG)
POTENTIALS, clectricity of human
muscles, is under study for use as
control functions. Philco Corp. and
New York University, working for
Office of Naval Rescarch, are looking
for recognizable patterns of frequency
modulation signals. Study will involve
detecting and processing signals on a
skin area. Signals, including EMG,
noise, etc., would be routed to an ampli-
fier-filter to scparate the signals from
noise and undesired factors. Computer
programming would determine criteria
for a perceptron to be used in adaptive
sequences.

ELECTRONIC NURSES may moni-
tor hospital patients ‘“‘round-the-clock”
in the not too distant future, predicts
Dr. Ernest W. Reynolds, Jr., Univer-
sity of Michigan Medical Center. Uni-
versity doctors have run continuous
clectrocardiograms and heart beat re-
cordings of about 30 in-patients for as
long as a week. The lheart beats are
computed and recorded on paper. U-M
rescarchers are working on a monitor
and computer system that won’t have
to be placed at bedside, and can mon-
itor 24 patients at once.
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e Low cost results from solid electrode band technique and

lue

DISTRIBUTED BY

JFD ELECTRONICS CORPORATION

ation provides additional mechanical protec-
anges from 0.5 to 3 pf to 1 to 12 pf in glass,

e Special high dielectric constant glass provides optimum

e Color-coded jackets make each capacitance va
® Spring loaded piston units increase compactness
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Sturdy new Alfred microwave amplifiers m
110 12.4 Gc m 1 watt output, 30 db gain m 50 db amplitude
modulation range m gain stable = phase stable

Four new Alfred microwave amplifiers are now available
to provide you with high gain and uniform response over
the whole frequency spectrum. Models 560, 561, 562, and
563 operate from 1 to 2 Ge, 2 to 4 Ge, 4 t0 8 Ge and 7 to
12.4 Gc, respectively. All units are ruggedly constructed
to meet demanding laboratory or field applications.

Amplitude of the TWT can be continucusly controlled
over a 50 db range using an external 0 to 10 volt signal.
Similar pulse modulation range is available.

Only the Alfred amplifiers provide a gain variation of less
than 0.2 db for 105 to 125 volt line variation. Low peak-to-
peak ripple provides excellent short term phase stability.
Precise voltage regulation, including regulated dc heater
supply, insures Icng term phase and gain stability.

Use of PPM focused TWT's, transistorized circuitry, care-
ful layout, and construction promises reliable long term
performance under alil kinds of conditions.

154 Circle 102 on Inquiry Card

BRIEF SPECIFICATIONS
1 wazt minimum

30 db (minimum)

0 to 50 db minimum gain reduction

0.2 db or less at 1 watt output for 105 to 125

Power Qutput

Gain (at rated power)
Gain Adjustments
Gain Variation with

Line Voltage volt line voltage variation
Modutation Modulation input is direct coupled to permit
pulse moduiation or continuous control. 10 volts
required to cover full 5G db range.
Rise Time Models 560 and 561, less than 4 usec.

Modeis 562 and 563, less than 2 usec.
Spurious Modulation At least 45 db below output signal level.
Input Power 115/230 volt, 50/60 cps

Price Model 560, 1 to 2 Ge: $2150.
Model 561, 2 to 4 Ge: $2150.
Model 562, 4 to 8 Gc: $2650.
Mode! 563, 7 to 12.4 Gc: $2650.

For complete information or a demonstration, call your
Alfred engineering representative or write us at 3176
Porter Drive * Stanford Industrial Park * Palo Alto, Calif.
Phrone: (415) 326-6496.

ALERED ELECTRONICS

ELECTRONIC INDUSTRIES -
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ENGINEER ENROLLMENT HIGH
IN EUROPE INSTITUTIONS

Furopean students in growing num-
bers are trying to enroll in liuropean
universities and technical schools that
offer engineering programs, according
to a Lafayette College professor who
has completed a study of many of the
programs.

“At a time when enrollment in the
U. S. appears to be on the decline, it
is significant that throughout Iurope
the demand for these courses is on the
increase—and at a rapid rate,” said
Prof. Jacob A. Benner, of Lafayette's
mathematics department.

There are currently 7000 engineer-
ing students enrolled at Delft, and
20,000 are expected by 1970, I'rof.
Benner said. Ie added that new tech-
nical colleges are being established to
handle the overflow.

FIRM FUNDS ITS OWN PH.D’S,
FORGIVES LOAN LATER ON

HRB-Singer, Inc., has disclosed a
Forgivable Pre-Doctoral Loan Pro-
gram, Objective is to further techni-
cal and professional progress of its
technical employees and to maintain
the company’s technical competence.

Under the program, qualified em-
ployces may apply for loans to pursue
doctoral studies. Eighty per cent of
the loan will be forgiven over a period
of time after the candidate receives
his doctorate. That is, assuming the
award is made within three years after
the loan.

NSPE SAYS NON-TECH. LAWYER
CAN'T ARGUE PATENT CASES

Proposed legislation to allow any
lawyer to handle patent cases ‘‘without
technical background” is opposed by
the National Society of Professional
Engineers.

In testimony before the House Ju-
diciary Committee, an NSPE spokes-
man said, in effect, that a lawyer with-
out technical training is not able to
argue a good case while having to
cope with mathematical and scientific
data that underlie patent application
and prosecution.

ELECTRONIC INDUSTRIES -

ELECTRONIC
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PROFESSIONAL GUIDELNES

Reporting

late developments affecting the

employment picture in the Electronic Industries

VIBRATION ENVIRONMENT TESTING COURSES OFFERED

[t S %
il

~—
—

For electronics test laboratory engineers who want or need to know more about science
of vibration environment testing, LTV Ling Electronics Division of Ling-Temco-Yought,
Inc., is conducting two courses. One is seminar in “Study in Vibrations,” the other
is “Operations and Maintenance.” In photo, students take nates on test lab equipment,

COMPANIES WILL PAY MORE FOR 1964 ENGINEER GRADS

Companies are more likely 10 find
once again a seller’'s market on campus
with the demand for engineering
graduates increasing faster than sup-
ply. According to the official news-
letter of the National Society of Pro-
fessional Engineers, firms will have to
pay more than they expect to meet
hiring goals.

A recent survey by Northwestern
University shows that 205 firms plan
to hire 25% more engineers with
bachelor’s degrees this spring, and
more than 409 more master's degree
holders. Frank S. Endicott, Direcfor
of Placement at Northwestern, said
that demand for non-engineering grad-
uates will be up 8.19 at the hachelor’s
level and 269 for master’s holders.

The same companies plan to start
the bidding at $610 per month for en-
gineering bachelor graduates, up irom

FOR MORE INFORMATION . ..
on opportunities described in this sec-
tion fill out the convenient resume
form, page 158.
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$595 pawd last year. Pre-season esti-
mates are usually about 59 low. This
vear’'s substantial increase in demand
may push actual starting rate averages
up to $620.

As in the past, the highest salaries
are expected to go to electrical and
aeronantical graduates.

Surveyed companies showed mixed
feelings over the increasing number
of graduates going on for advanced
degrees. While demand for engineers
with master’s continues to rise, many
firms feel salaries for this group are
too high, that two years of experience
would be more valuable, and that
“niaster’s holders are too hard to fit
into their organizations.”

Beside this, more than half of the
surveyed companies said that the
trend toward advanced degrees hurts
the quality of first level degree hold-
ers.

“We must wait a year for the top
graduates,” was one typical comment,
“and then many of them are out of
our reach.” Despite complaints, de-
mand and salaries for master’s degree
holders continue to rise,
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\LMOST EXCLUSIVE USE OF FINED-PRICE incentive
contracts by the Department of Defense has under-
scored the latest economy drive: it is ereating signifi-
cant shifts in industry-wide, fiscal control practices.

Pressures from this tvpe of contract are forcing
defense industries ta look for hetter wavs of assuring
that the job will Le completed within cost and per-
formance  requirements. as well as on  schedule.
Teehmical ability alone is not sufficient.

The need today is for engineers and managers het-
ter trained in engineering performance as related to
dollars and cents. Serious efforts are going on
thronghout the industry to foster an engineering
climate in which the complicated inter-relationship
of technology and economic factors and the trading
olf of these factors are understool.

At General Eleetric’s Light Military Electronics
Department, Utica, N. Y., we defined the problem
as how to optimize engineering e¢fort, decrease cost,
and increase value by better use of the design process.

One method we found for solving this problem
was 10 use our most important resonrce, the engineer,
more effectively. To do this we had to foster a new
awareness of the economies of engineering. the first
and most important influence on the cost of electronic
cquipment.,

Broad Look at Realities

In essence. we looked for a method to give engi-
neering design managers and project engineers a
broad look at the realitics of business life.

As Dr. John G. Huiton, LMED General Man-
ager said, “It isn't enough for an engineer charged
with the design of a new picce of electronic equip-
ment to he aware of the «design costs. fle must also
know what it will cost to manufucture the equip-
ment as well as how much money is needed for the
supporting efforts of the rest of the business. He

156

TRAINING ENGINEERS
IN COST-CUTTING TECHNIQUES

Incentive contracts are here—

and so is the mandatory and growing need
for engineering economics,

once a wistful experiment.

A contractor must keep down

engineering design costs

or he may be an “‘also ran'’ in contract negotiations.

GE suggests training engineers
in engineering economics as a likely answer.

must know the total effect his design will have on
the business.”

To develop this awareness we elected a training
program in Iiconomics of Engineering. This diffi-
cult task was implimented and directed by John F.
Burlingame, Manager of Enginecring.

Initially, much time and effort was spent research-
ing the country’s engineering schools to find a course
or series of courses that would teach the economics
of engineering design. We soon discovered that com-
peting demands in engineering education have pre-
cluded very inuch concern for engineering economics
as a separate discipline. Because no one engineering
school course met all the requirements for our Pro-
gram, we decided to create a program to suit our
business needs.

From the beginning, we used the clinical approach
and imported experts in economics, engineering sci-
ence, and engineering design as lecturers. The course
format was flexible 1o meet changing conditions.

Text hook publishers and management consulta-
tion firms were also queried. We tried to find any
material that might have lightened the task of creat-
ing such a course. [For the most part these etforts
were fruitless.

One Name Was Prominent

Throughout our scarch, we heard one name men-
tioned repeatedly as the man with the background
He was Sakari T. Jutila,

closest to our needs.

By LEE K. SINGER

Engineering Personnel Development and Education,
Program Developer and Administrator

Light Military Electronics Department

General Electric Company

Utica, N. Y.

ELECTRONIC INDUSTRIES May 1964




Ph.D.E.E.. of Syracuse niversity Graduaie School
of LEnginecring. Dr. Jutila. besides his special in-
terest in marerials engincering and electronics, also
lolds a Ph.D. in economics, Dr. Jutila consented
10 he hoth a program lecturer and gereral Program
Moderator.

The next step was to organize the I'rogram out-
line. Areas to be cavered had to be Hroad enough
to acquaint the engineering manager with the whole
business picture, enaliling him to relate design en-
Conler-
ences were lield with representatives from our GE

cincering 1o the total business situation.

Finance, Legal., Manufacturing, Marketing, and Fn-
gineering Departments. Fach area was reviewed
with respect to the material that could be contributed
towards the accomplishment of the program’s goals.
Contributions  were measured quanfiiatively and
qualitatively in light of current business needs and
the immediate pressures inherent nr Defense con-
tracting policies.

Once the format was established, we started a
search for qualificd experts to serve as guest lec-
\We decided not

to use in-house experts except in areas peculiar to

turers in the various subject areas

our own business operations.
Sources tor Lectures

We found that the various government agencies
handling defense work were excellent sonrces for

guest lecturers.

These zgencies were anxious and

ELECTRONIC INDUSTRIES May 1964

willing to cooperaie with privare industry in ex-
changing information on the importance of econoniic
relationships and constraints in engineering defense
work.

Written matter eovering philosophy. objectives,
and description of the Program was sent to each
expert contacted. 1i he agreed to parricipate as a
lecturer, a set of suggested guidelines in his sub-
ject materiz] was submitted for his approval.

We stated clearly that these guidelines were in
no way meant to restrain the lecturer from present-
ing the material as he thought best. Each lecturer
was invited to communicate as often as necessary
with the Program Moderator, and the Program
Adnmunistrator.

Presentations were set to be two to three hours
in length with approximately one hour for class dis-
cussion. Although the original plan was followed by
t're wuest lecturers, it was nearly impossible to limit
class discussion, especially when the lecturer invited
camment and/or questions at any time. The inter-
change of ideas, philosophies, and methods during
these “two-way” discussions was a bencfit to both
the patticipants and the lecturer.

Each Session Taped

To facilitate development of a course text, each
session was taped. In many iustances the participauts
(Continued on page 159)

To develop economic awareness

of effect of engineering design on business,

a training program in Ecomomics of Engineering was elected.
Job was implemented and directed by

John F. Burlingame, Manager of Engineering (second from left).
Other program administrators (from left) are:

E. |. Benman, Manager Reliability & Design Assurance Engineering;
Dr. S. T. Jutila, Program Moderator and Lecturer;

and author L. K. Singer




ELECTRONIC JE———
INDUSTRIES Professional Profile

The ELECTRONIC INDUSTRIES Job Resume Form for Electronic Engineers

Name

Street
Address

City State

[ Single [ Married 1 Citizen {0 Non-Citizen Date of Birth

Will Relocate [].Yes [J No. If Yes []Another City [J Another State
Salary Desired to Change Jobs in present area

Salary Desired to Change Jobs and relocate in another area

Professional Memberships

College or University Major

RECENT WORK EXPERIENCE

Company Div. or Dept.

SIGNIFICANT EXPERIENCE AND OBJECTIVES

STATE ANY FACTS ABOUT YOURSELF THAT WILL HELP A PROSPECTIVE EMPLOYER EVALUATE YOUR EXPERIENCE
AND JOB INTERESTS. INCLUDE SIGNIFICANT ACHIEVEMENTS, PUBLISHED PAPERS, AND CAREER GOALS.

Mail to: ELECTRONIC INDUSTRIES—Professional Profile—56th & Chestnut Sts.—Phila-
delphia, Pa. 19139. This resume is confidential. A copy will be sent only to those Com-
panies advertising for engineering personnel in this issue, whose number you circle below.
800 801 802 803 804 805 806 807
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ECONOMICS OF ENGINEERING
FIRST PROGRAM SERIES OF 10 SEMINARS
Topics and Guest Lecturers

Orientation—Familiarization
J. F. BURLINGAME, Manager-Engi-

neering, General Electric Co., Light
Military Electronics Dept., Utica, N. Y.

H.F. SMIDDY, Member of the Board,
EBASCO, Retired Vice-President,
Management Consultation Services,
General Electric Company.

SEMINAR |
Introduction

The Engineer as an
Economist

Economic Considera-

Dr. S. T. JUTILA, Syracuse University
tions in Design Process

Faculty, EE and |E; Visiting Professor
in Mathematics, Cornell University;
Consulting Engineer, Electronics

SEMINAR I Engineering Accounting Logic

Company Accounting— W. C. GAYGAN, Consultant, Govern-
Practices and ment Accounting; General Electric Co.
Philosophies

Government Accounting J.
-Practices and

RUTTENBERG, Asst. Director,
Technical Policy in the Office of the

Philosophies Auditor General of the Navy (Contract
Audit Div.), Washington, D. C
SEMINAR Il Contract Law

Preparation and Inter-

D. O. STONE, Legal Counsel, General
pretation of Contracts

Electric Co., Light Military Electronics
Dept., Utica, N. Y.

SEMINAR iV Economics of Reliability

Reliability—A Manage- G. W. LINDSAY, Consultant-USAF,

ment Problem Technical Requirements and Stand-
ards Office, Aeronautical Systems
Div., Wright-Patterson AFB, Dayton, O.

The Theoretical Dr. S. T. JUTILA.

Approach to Relia-

bility Economics

SEMINAR V

Cost Reduction and
Effectiveness

Cost Effectiveness Analysis

Dr. H. ASHER, Office of the Assistant
Secretary of Defense, Department of
Defense, Washington, D. C.

Functional Dollar Dr. S. T. JUTILA.

Analysis

SEMINAR VI Producibility Engineering

Practical Producibility S. B. KORIN, Corporate Manager of
Engineering Manufacturing Equipment Develop-

ment, 1BM, New York, New York.

Theoretical Approach Dr. S. T. JUTILA.

SEMINAR Vii Logistics Engineering

Economics of Logistics COL. F. F. SWAN, Logistics Team

Engineering Leader, Inspector General’s Staff,
USAF, Norton AFB, Catifornia.

SEMINAR VIII  Planning and Measurement Systems

Planning and Measure-
ment of Engineering
Contributed Value

1. M. CLAUSEN, JR., Manager-Man-
agement Systems, General Electric
Co., Missiles Systems Division, Phila-

delphia, Pa.
SEMINAR IX Engineering Design
Economics of Engineer- D. W. KARGER, Dean, School of
ing Design-—An Management, Rensselaer Polytech-

Overall Approach nical Institute, Troy, New York.

SEMINAR X Program Review
Summary and Critique Dr. S. T. JUTILA

May 1964

borrowed these tapes to review not only the lecture
but also the discussion period which followed.

The guest lecturers were encouraged to hand out
reading material, when available, in advance of the
class meeting. They were also encouraged to use
visual aids where desirable.

Although interest was extremely high in all the
subject areas presented, the greatest response came
in the non-technical areas, whose sessions frequently
had to be halted when they ran far in excess of the
time alloted. This confirmed our belief that engi-
neers are vitally concerned about efficiency, costs, and
economics ; they are eager to get such information if
it is well presented in light of responsibilities,

Pilot Program Limited

The number of participants in our pilot program
was limited to 32 project engineers and engineering
managers. In the class there were eight teams of
four men each. Each team was represented by a
spokesman and each team had a responsibility to
prepare a paper, offering collective thoughts, criti-
cisms, and reactions to the subject areas covered
and to the quality and quantity of material presented.
This paper was then presented to the class in the
final session—the Program Review.

Class reactions to subjects and the program were

(Continued on page 160)

FOR ALL IT’S WORTH!

CATALOG

700

CHECK LISTS SIMPLIFY COMPONENT SELECTION

Helpful hints at the beginning of each major product section -
list factors to consider when selecting solder terminals, termi-
nal boards, insulated terminals, coil forms, chokes, capacitors,
connectors, hardware. Just one of the many features to assist
you in fully utilizing this comprehensive catalog of more than
15,000 guaranteed CAMBION® electronic components. Contact
your Authorized CAMBION Distributors for local availability.
Write for particular samples, sales engineering or additional
free copies of full-line Catalog 700. Cambridge Thermionic

Corporation, 405 Concord
CamBIiON’

Avenue, Cambridge, Mas-
sachusetts 02138.
Standardize on CAMBION...The Guaranteed Electronic Components
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Why

MAPIEO

iron oxides
for ferrites, above all others?

Because...

Mapico pure synthetic
iron oxides are un-
matched for uniform-
ity...they are
subjected to the most
precise production
controls.

Because...

There's range . . . a
Mapico iron oxide raw
material is available
for every end use area
from deflection yokes
to temperature com-
pensated cores to hard
ferrites.

Because...

Mapico iron oxides are
made in three typically
different particle
shapes . ., . each avail-
able in several ranges
of particle size.

Because...

Selection of the right
Mapico iron oxide gives
controlled electronic
characteristics and
shrinkage.

MAPICO

offers a useful, up-to-date chart on these
many oxides with detailed data on particle
shapes and other properties.

WRITE FOR IT TODAY!

MAPICO IRON OXIDES UNIT

COLUMBIAN CARBON COMPANY

380 Madison Avenue, New York 17, N. Y.
BRANCH OFFICES IN PRINCIPAL CITIES

COLUMBIAN CARBON COMPANY
380 Madison Avenue, New York 17, N.Y.
Please send me the new, up-to-date
chart on MAPICO IRON OXIDES FOR FERRITES.

Name

Position

Address .
City..... .Zone State..........

Circle 105 on Inquiry Card

ENGINEERING ECONOMICS (Concluded)

constructive. -\ government lecturer at one scminar
suggested that engineers usually gave oo little
thought to military logistics in designing clectronic
systems and equipment. This of course covers size,
weight, case of packing, shipping, service and avail-
ability of parts. To their surprise many class mem-
bers agreed with the lecturer that logistics was often
forgotten in engineering design.

Some  participants  snggested  modifications  and
changes. An outstanding refinement included in the
current program series is a discussion period with-
onut the guest lecturer present. This session is held
about two or three davs later when the lecturer’s
material is pulled apart and examined closely. This
sometimes takes the form of a “knock-down-drag-
out-critique.” At regular lectures, except for usual
questions and answers, classmen must hold in their
steam and let it out at the critiques.

Our work with this course is far from complete.
Actually, we feel that we have only scratched the sur-
face. as it were. \We have a long job ahead of us in
refining and angmenting the conrse to make it stand-
ard fare for our engincers.

Indeed. economic survival of the defense contractor
today may well depend on how successfully he im-
parts the economic facts of life to his enginecrs.

Turned and
Precision Ground

PHENOLIC

RODS

STOCK SIZES
OR
CUSTOM-MADE

Glass Supported

OUR GIANT STOCKS TEFLON

SAVE YOU TIME AND MONEY

e Most sizes available for immediate delivery

e Stock sizes in any diameter from 14" to 3"*

e Increments of .001" at no extra charge

e Unsurpassed accuracy guaranteed to ==.001"*

Atlas guarantees unequalled accuracyin
the precision fabrication of parts from

any of these materials. Send your biue-

COMPLETE prints and specifications for a prompt
quote without any obligation.

FAC"-I"ES *Larger sizes and closer tolerances quoted on request.
FOR SEND FOR COMPLETE PRICE LIST

Al ATLAS FIBRE COMPANY

6970 N. Central Park Avenue
Chicago, Illinois 60645
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WHATS MEW

ANALOG/DIGITAL PROCESSING
SYSTEM

A STORED-PROGRAM data processing
system, the Ambilog 200, uses hy-

brid computation techniques which
combine analog and digital logic.
This machine is designed especially
for data acquisition and reduction
systems involving one or more ana-
log inputs and analog and/or digital
outputs.

According to its manufacturer,
Adage Inc., Cambridge, Mass., the
signal processor is a true hybrid—
it exploits the potential of fully hy-
brid operations.

The system is organized with par-
allel use of multiple hybrid arith-
metic units. A typical operation time
for simultaneous addition and multi-
plication or division is 10usec. A
wide variety of input-output capa-
bility is provided in both analog and
digital domains by solid-state multi-
plexers, analog signal conditioners,
typewriter, and punched-paper and
magnetic tape units.

The stored program design means
unusual flexibility for the user. Mod-
ular design and organization of the
hardware also allows easy expansion
to meet increased future problem
requirements. Use of completely
standard subsystems leads to lower
manufacturing costs and lower prices
than less flexible one-of-a-kind sys-
tems.

Complete software support pro-
vided by the manufacturer permits
effective application of the system to
solve specific user problems.

PURDUE LISTS SHORT COURSE

New concepts and terminology of
communication theory from recent
breakthroughs in science and ongi-
neering will be offered in a short
course at Purdue University.

The course, “Modern Aspects of
Communication Theory,” will be held
at the University's School of Electri-
cal [Engincering from June 1 to
June [2.

ELECTRONIC INDUSTRIES -

What do they
mean by

“an engineer's
company?”

Some very successful companies are ‘‘sales oriented”’—others,
equally successful, receive their primary impetus from account-
ing, legal or business-management directions. Probably because
of the highly technical nature of its product, Motorola has always
been a company wherein engineering has been the moving force.
At any management conference at Motorola, you’ll find men
think like engineers, and talk like engineers, because so many
in the management echelon are engineers.

At Motorola the engineer achieves full professional status—
because he is working in an environment where the state of the
art has progressed to the point where only an “engineering
oriented’’ management can direct the flow of achievement.

In this dynamic atmosphere, of course, the challenges are great
— but equally rewarding for truly qualified engineers. Would you
like to talk to us?

May 1964

LABORATORY MANAGER direct group of
engineers and support personnel in complex
R & D commurications activities, airborne and
mobile.

CRYSTAL ENGINEERS advanced R & D in
Filter network:, frequency control, phase shift
networks, involving quartz crystal applications.
SYSTEMS ENGINEERS advanced R & D in
radio communications systems related to
Two-way, portable, mobile and radio-telephone
equipment.

CIRCUIT DESIGN ENGINEER advanced R & D
related to circuit synthesis, Laplace transforms,

magnetics and solid state Physics.

SYSTEM DESIGN anaiysis and synthesis of
complete systems for operation in airborne,
missile and spacecraft applications.
EQUIPMENT DESIGN high performance solid-
state receivers, transmitters, and data proc-
essing equipment for radar, communications,
command and control, tracking and telemetry.
FAMILIARITY WITH STATE-OF-THE-ART
statistical communications theory, advanced
signa. processing techniques, solid state r. f,
techniques, ultra-reliability, anterma systems,
advanced structural and thermal designs.

Excellent opportunities also available in Phoenix, Ariz.

AN EQUAL

MR. W. H. HAUSMANN

Engineering Personnel Mgr. Dept. E
4545 Augusta Blvd., Chicago 51, 1.

Circle Number 801 Professional Profile, page 158

OPPORTUNITY
EMPLOYER

Q@ moToroLA .
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a man
likes to
know

where he’s

| headed

e

You are the best judge of your own
talents, your ability, your job interests.
Collins offers you an opportunity to
grow in the areas of engineering which
best match your capabilities and which
will give you the most satisfaction and
sense of accomplishment.

It isn't always easy to find cppor-
tunities like this. Perhaps you've felt
restlessness from not being able to make
full use of your talents. Maybe you've
found yourself going off in a direction
which held no particular incerest for
you. Or which didn’t challenge your
ability. Or spark your imagination. Or

i62

Circle Number 800 Professional Profile, page 158

get you excited over the potential and
possibilities.

Whatever your engineering interest
might be, we'd like to talk with you.
We make this broad statement because
the scope of our work is broad. The
challenges presented in such diverse
felds as Space Communication, Data
Processing, Avionics, Microwave, An-
tenna Systems and HF, VHF and UHF
Communication to mention a few, offer
you creative opportunities in every area
of engineering activity.

If you'd like to get your career back
on course, or if you'd like to be assured

ELECTRONIC INDUSTRIES

of heading in the direction you've
already chosen, Collins offers you an
opportunity to do so. Write in confi-
dence to our manager of professional
employment. Dept, 120.

COLLINS RADIO COMPANY
Cedar Rapids, Iowa ¢ Dallas, Texas

Newport Beach, California

o
Q
r
™
2
®

An equal opporrunity employer
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The ELECTRONIC INDUSTRIES Marketing Assistance Program

America’s Fastest Growing Market!

From an estimated total output of
$15.3 billion in 1963, the electronic in-
dustry expects $22 billion or more by
1970!

Though military spending may decline
a little each year, government spending,
especially in space activity, will still
be comparatively large. Helping to hold
up the curve will be slight and gradual
increases in consumer sales, replacement
parts and an expected acceleration in
component sales.

How do you determine the potential of
your share in this original equipment

market? How do you analyze sales ter®

ritories? How do you locate new markets
or prospects?

Hundreds of electronic firms have used
ELECTRONIC INDUSTRIES' Market-
ing Assistance program to help develop
guide lines.

ELECTROMIC INDUSTRIES

Marketing Assistance Program

The Tools
1. CENSUS OF ELECTRONIC

PLANTS
96% of Your Market: The ELECTRON-
IC INDUSTRIES Census — developed
and maintained at a cost of more than
$250,000, reports in depth on over 6,100
electronic plants which account for 96%
of the total annual sales of electronic
products.

2,926 Distinct Classifications: ELEC-
TRONIC INDUSTRIES unique classifi-
cation system (The E.L.C. Code) identi-
fies electronic manufacturers in 77 spe-
cific categories, with an average of 38
subdivisions under each major heading—
over 2,926 distinct classifications, with
complete information, plant by plant, on
each industry product manufactured.

The complete findings of the ELEC-
TRONIC INDUSTRIES CENSUS have
been transferred to punched cards.

2. MARKETING MAP

Unique Wall-Size Map: The ELEC-
TRONIC INDUSTRIES Marketing Map
shows the distribution of electronic plants
in the U.S. on a county basis.

Plus tables showing the distribution
of electronic engineers and plant loca-
tions in the most concentrated states.
Indispensable for efficient marketing man-
agement.

3. MARKET STUDIES

A complete Market Research Department
at Your Disposal: The services of ELEC-
TRONIC INDUSTRIES Research De-
partment are available to you, together
with a staff of over 250 experienced,

ELECTRONIC INDUSTRIES -
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® distribution of

the United Siates
on a county basis

marketing map ! electronic plants in

ELECTRONIC INDUSTRIES magazine—a Chilton Publication—is the pioneer
and leader in the producing of marketing assistance tools for companies
serving the electronic original equipment market. This pioneering is now
backed by years of experience and has produced this exclusive Marketing
Map. A brief description of this and other marketing tools are listed.

strategically located, field interviewers.
Through mail, telephone and personal in-
terview type surveys, they can help you
determine:

Sales Potentials by industry and

territory.

Buying influences.

Product recognition and acceptance.

Standing of competitors.

New Product applications.

Buyers’ job interest and aptitudes.
. .. and virtually any other information
essential to the effective marketing of
your company’s products.

4. PROCESSING OF READER
INQUIRIES

ELECTRONIC INDUSTRIES Computer
Center can offer rapid analysis of reader
inquiries.

They can be analyzed by specific prod-
ucts and by geographic areas.

5. DIRECT MAIL SERVICE
PROGRAM

ELECTRONIC INDUSTRIES automat-
ed system of inquiry processing now
offers a new technique of developing
tne most “live” mailing lists available.
Through the use of E.I.C., it is possible
to compile a list of all editorial inquiries
in a specific product classification.

A complete mailing service is offered
by ELECTRONIC INDUSTRIES to help

you reach these prospects.

This service has been designed specifi-
cally for ELECTRONIC INDUSTRIES
advertisers and is limited to their use
only.

6. MARKETING STATISTICS

What is the market trend for com-
ponents?

How many microwave tubes were
manufactured last year?

What is the latest information on the
industry dollar volume for test &
measuring equipment?

These and many other questions can
be answered for you through the facilities
of ELECTRONIC INDUSTRIES re-
search library.

All available facts and figures collected
from numerous sources are yours for the
asking at no charge.

To learn how you can take advantage
of our marketing program write to
Edward Shaud, Marketing Manager,
ELECTRONIC INDUSTRIES,
5611 Chestnut St., Philadelphia, Pa.
19139. Ask for the description of our
program. If you prefer, write or call your
nearest “El” advertising representative.
They are listed in SRDS-40.
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strips
in a
breeze

~—
with
one
quick
squeeze

even tough Teflon" covered wire...
for precise electronic production
required to pass high-confidence
level inspections

“TEFLON: REG. TRADE MARK OF DUPONT

@PFAD CUSTOM O i mnmdZom®

Pateated, No. 2,523,936

Strip solid or stranded wire easily—with
no wire nicks, insulation scratches—no
waste or rejects. Unique matched
blades, drilled to exact wire size on
watchmaker’s equipment, plus colleting
action, help you meet high-confidence
standards even on toughest insulation.
Three models—for Type E Teflon, Type
EE Teflon and general purpose plastic
and fibre-glass insulation. Sizes for 10
to 14, 16 to 26, or 26 to 30 wire. Op-
tional transparent wire stop adjusts to
strip exact insulation length. Send cou-
pon for full information.

IDEAL INDUSTRIES, Inc., 5i27-F. Becker Pl., Sycamore, liI,
Piease send me my free copy of Procduction Wire Strippers Catalog

Name_ 000000000000

Company__ _ B

Address_ .

City___ S ___Zone State

SOLD THRU AMERICA'S LEADING DISTRIBUTORS
In Canada: IDI Electric (Canada) Ltd., Ajax, Ontario
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NO STRIPPING OR SOLDERING

A NEW MODULAR FLAT CABLE AND CONNECTOR SYS-
TEM, called Scotchflex, requires no stripping or
soldering for uniform and reliable connections. The
cable system, designed for electrical and electronic
harnessing and inter-connecting uses, has all the
advantages of flat cable: light weight, good heat dis-
sipation, uniform capacitance, and easy circuit tracing.

The system features two advantages not presently
available in flat hook-up cable: round wire and self-
stripping connectors. The cable is a parallel-con-
ductor, round-wire system of 48 wires, which can be
slit to any multiple of six wires. Connections are
made to the round wire in the cable with a self-strip-
ping U-clement. The U-elements in each connector
pierce the cable insulation and grip each wire when
the component halves are pressed together with a
parallel-jawed pliers-type tool. Strain relief is intro-
duced at the same time.

Connector components are designed on a six-wire
module basis and can be stacked vertically by pin
and recess fitting of adjacent connectors. The inter-
changeable connector design eliminates large inven-
tories. By stocking a minimum of components, the
user can build what he needs. Multi-wire connec-
tions, tap-offs, and transitions can be made quickly
and positively.

The cable is manufactured with No. 28 gauge
(AWG) solid-copper wire embedded in 0.001 in.
polyester surface films with a bonded polyethylene
filler. Other gauges and insulations have been de-
signed. 3 M Co., Dept. F4-118, 2501 Hudson Rd.,
St. Paul, Minn.

COMMUNICATIONS SYMPOSIUM

THE FIRST INTERNATIONAL symposiuMm on  Global
Communications—GILOBECOM VI—will cover “‘one
of the most comprehensive programs on worldwide
radio, satellites and computers ever presented.”

Site of the three-day Symposium will be the campus
of the U'niversity of Pennsylvania, and the Sheraton
Hotel, Philadelphia, june 2-3-4. More than 120 speak-
ers from different nations will present some &7 papers
accenting close ties of communications and data proc-
essing in the space age. Nations represented will he
the United States, France, Germany, Japan, Brazil, the
Netherlands and the United Kingdom.

A highlight will be a kevnote session on worldwide
communication systems and services here and in the
United Kingdom, Japan and France.

The U. S. military services and Department of De-
fense will offer reports on satellite communication tech-
niques and command-control systems. Network and
satellite survivability in hostile environments will be
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reviewed. Computer control, data transmission and
data handling will be discussed at length by representa-
tives from government and industry.

Major advances in radio transmission for global STU RA GE BATTER' Es
ranges will be outlined by U. S. and European speakers.

The growing use of industrial communications and con-
trol will be emphasized in a five-paper session. Subjects
include air traffic and computer techniques in the news-
paper industry and plant networks.

General session topics include traffic analysis and
systems simulation; cable transmission; communica-
tions, coding and modulation theory ; switching systems;
data transmission systems ; military satellite communica-
tions ; traffic routing, control, input/output technology.

Economic factors in system design, reflected in domes-
tic and overseas operations, will be surveyed at GLOBE-
COM VI, Papers will cover economics of commercial
satellite systems, submarine cables, high-speed data
transmission, L.I-VLE svstem design, and economic
relations for multiple access.

GLOBECOM V1 sponsors are the Institute of Elec-
trical and Electronic Engineers Professional Groups on
Communications Systems and Electronic Computers, the
Communications Division Technical Operating Com-
mittee, IEEE Philadelphia Section, and the University

of Pennsylvania.

Dependable Power for a Year Without
Recharging or Maintenance

CHARGE RETAINING—Low self-discharge—can'stand
idle for a year and deliver high percentages of rated
capacity. For example, after one year stand at 80° F.
available capacity is 85 9% —more at lower temperatures.

STABLE VOLTAGE — Practically linear between 2.12

Model 400R1
Output 70 CFM. As
shown, with front and
rear guards, $7.95 in
1-9 lots; lower in

quantity
and 1.95 volts — 600 A.H. celi delivers .020 amperes
N EW for a year with voltage drop of .0067 per month.
FROM RECHARGEABLE — May be discharged and charged

repeatedly with little change in characteristics — num-
ber of cycles depends upen discharge rate.

VERSATILE — lIdeal for standby service — unattended

operation at remote locations. Capable of continuous
PANEL FANS

i i ischar, ri — hi
Model 400R3 NG or intermittent discharge over long periocs high or

Output 210 CFM. As Output 140 CFM. As low discharge rates.
shoevn, with front and POWERED BY THE shown, with front and

rear guards, $24.95 in PERFORMANCE-GUARANTEED rear guards, §15.95 in | DEPENDABLE — All tne proven reliability of the lead-

HOWARD
Cycilohm

hantiny > 1ower in HOWARD Lot ® ower I 1 acid battery system. Voltmeter or hydrometer measures
UNIT BEARING MOTOR accurately the available capacity at any time.
Single, double and triple orifice models, with or without AVAILABLE — A range of sizes at cost advantages of-

guards, guaranteed for 5 years to require no mainte- fered only by the lead-acid battery system.
nance or re-lubrication. Attractively priced. -
UNITS ILLUSTRATED AVAILABLE FROM STOCK R S i 5

information write:
FULL INFORMATION ON REQUEST

In addition to Charge Retaining
Batteries Wisco manufactures
over 200 Electrolyte Retaining
and conventional lead-acid types.

HOWARD INDUSTRIES, Inc.  WISCO e cecvic sworsee s o @

1760 State Street, Racine, Wisconsin DIVISION 1222 — 18th Street, Racine, Wis. 53403
Sales offices and representatives in principal cities.
Circle 103 on Inquiry Card Circle 108 on Inquiry Card
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special
industrial
reports
from

DAYTONA BEAGH

Horida's newest metropalican industrial rea

GENERAL ELECTRIC

The wholehearted cooperation and
assistance we have received from local
organizations and individual citizens
has helped us respond promptly in
support of our nation's Apollo Program.

H. Brainard Fancher
General Manager
Apollo Support Department

ELECTRO TEC
CORPORATION
George J.
Pandapas
Chairman of
the Board

F- FLORIDA
" PROOUCTION

4 ENGINEERING
- CcO., INC.
Ralph L.

Schwarz

President

While our customers are inter-
national as well as domestic.
we've found that Daytona is
attractive to the skilled per-
sonnel needed in our business.

Our growth from a lab in 1953
to a manufacturing plant in
1955 . . . and our immediate
plans for expansion . . . cer-
tainly reflect our satisfaction
and our pleasure in Daytona
as a place to work and to live.

DAYTONA
MARINE
ENGINE

CORP.

—_— Charles F.
! Johnson, Sr.
President

The inland waterway location
and the support of an industry
minded community have been
vital factors in our growth
and in our place here in Day-
tona ...as has the wonder
ful climate.

BELFAB
CORPORATION
Edward Z
Najaka
President

The outstanding support given
us by this industry-minded
community has been a major
factor in our growth and our
presence in the area, and has
made us feel a real part of
the community

AND THIS LIST IS GROWING ...
FOR THE COMPLETE STORY WRITE TO:

ROBERT H. MILES
Committee of 100
DAYTONA Daytona Beach Industriat Area
BEACH Ormond Beach, Daytona Beach, Daytona Beach Shores
South Daytona, Holly Hill. Part Orange
JOHN F. Box 1309 - Dept. IM-4, Daytona Beach, Fla.
KENNEDY Please send dewaited information on the
NI 4 Davtona Beach Industrial Area.
& MISSILE N
CENTER eIl

Company

CAPE

CANAVERAL [AlAe

City_ Zone State______
All inquiries held in strict confidence.
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COMPUTER FEATURES

Toe Svstea 300 INTRODUCES A NEW GENERAVTION Of
computing cquipment. The svsten: combines niicro-
electronic technology, which makes possible operating
speeds in the nsee. range, with signilicant advances in

the concepts of computer organization
A Single System

The 300, developed by TBM, is a single svstem span-
ning the performance range of virnually a1l that com-
pany’s computers. It perfarms data-handling jobs en-
compassing all types of applications, I'he unit processes
hoth husiness and  scientific problems.  The central
processor can handle hoth bateli-processing and real-
time processing concurrentiv. The svstenr iacludes in
its central processors 19 combinations of  graduated
speed and memory capacity.  Incorporated with these
arc more than 40 tvpes of periphera! equipment which
store data and enter it into and retrieve it from the
camputer. Built-in communications capability makes it
available to remote terminals, ~egardless of distance.
The equipment is supported by programs which enable
the system to schedule its pwn activities for non-stop
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The system shown here is one configuration of a
single system spannisg the perfarmance range of
virtually all -1BM computers being used. The flex-
ible high-speed unit requires no reprogramming to
accept programs currently used on IBM systems.

MICROELECTRONICS

computing that makes most efiicient use of system capa-
bilities.

Internal processing power of the largest configuration
is abont 30 times greater than that of the smallest. The
machine cvcle time ranges from limsec. 1o 2nsec. Core-
storage capacity ranges from 8,000 characters to more
than & miilion. Data-starage levices linked to the system
can store additional billions of characters and make them
available at varving speeds.

AMicroelectronic circtits make up the svsiem’s basic
components. The circuits, which carry and control the
data pulses, operate at speeds ranging from 300 to Gnsec.
Transistars and diodes mounted on the circuits are 28
thousandths-of-an-inch square. A complete logic circuit
can be contained an a single module, or several modules

can be linked to form a circuit.

The central memory has storage capacity of {,000 to
524,000 positions. The optional 2361 core storage pro-
vides | or 2 million character capacity with 8usec. cycle
time. Up to four units of large-capacity memory can

(Continued on page 168)
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~ Test Clips

with
Adjustable

Tension _@s

STANDARD ‘

ULTRA-MINIATURE

Save space—save panel area
Quality construction—built to last
Metal Parts, nickel plated

Ass‘t. stud and plug styles

Write for Current Engineering Catalog

/\ 543 Hillgrove Avenue
’a ‘llllu Grange, lllinois 60526

i ‘a7 Area Code 312, Phone 354-1040
‘"PIONEERS IN MINIATURIZATION"'

Circle 110 on Inquiry Card

/ \ .
-~ “7‘—'././

+»usH POST

UNIQUE FAST-CONNECT

SPRING TENSION
BINDING POST

Depress, insert wire, release—for
firm, positive connections

Nickel plated brass
Thermoplastic Button caps
Stainless steel spring
Insulating washers available

Gold finish available on request

Write for Current Engineering Catalog

‘ I/ 543 Hillgrove Avenue
l / La Grange, lllinois 60526
m Area Code 312, Phone 354-1040

A

'"PIONEERS IN MINIATURIZATION''
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loaded with ingenious
design surprises!

SWITCHCRAFT

PHONE JACKS

... IDEAL FOR “HIGH DENSITY"” APPLICATIONS

) .
e SURPRISINGLY
COMPACT
‘ ‘-'--x The new standard in small
il size and reliability. Unsur-
. -~

passed for ‘‘dense” jack
patterns. The ONLY one
TWIN-JAX . . . Mounts on Sg”
centers and up. Threaded bush-  that can be mounted on

ings for 2-hole mounting or piain
bushings with connecting strap
center-tapped for single screw
mounting

54" centers . . . in either of
two planes with or without
special straps.* Can be ar-
ranged to accept standard

“twin' type plugs for unique multiple patching possibili-
ties. Far more compact, with fewer parts than any com-
parable function 14” small commercial-type jack.

e SURPRISINGLY VERSATILE

6 models: 2 conductor, 3 conductor, or stereo. Threaded
or plain bushings. Molded, stable thermo-setting plastic
“box” body is uniquely suited to modular construction.
Easiest to mount and solder: terminals come straight out,
can be bent if desired . . molded housing protects springs
during mounting. Ideal for printed circuitry—stanchions
in each corner for support. Bushings enable you to use
the HI-D-JAX for coupling small circuit boards directly to
chassis or panels.

e SURPRISINGLY EFFICIENT

“Unitized” insulation assures correct internal alignment—
parts can’t shift. Exclusive Switchcraft integral nickel-
silver springs for positive “make’ and “break,” exception-
ally low leakage, longest life. Stamped from precision dies
—require absolutely no hand adjusting. Moisture resistant.
All in all, the kind of jack that helps you do your job better.

*Connecting straps on special order—3” centers and up.
Single screw type mounting requires slightly larger centers.
For complete details write for Bulletin No. 139 or see your
local Switchcraft Authorized Industrial Distributor for imme-
diste delivery at factory prices.

SR LAWY

5599 Elston Avenue, Chicago, lllinois 60630
Canada: Atlas Radio Corp., Ltd. 50 Wingold Ave., Toronto, Ontario, Can

Patent applied for
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COMPUTER FEATURES MICROELECTRONICS (Concluded)

be attached. providing over 8 million characters of stor-

age—all directly addressable.
Computer Applications

Trucking hrms can use it to continuously store. up
date. and transmit data such as freight bills. tractor and
trailer locations, shipment status and location. delayed
shipment analysis. ete. The system will do this while
performing accounting functions.

Govermuent agencies may use it to solve complex
highway engincering problems at the same time it is
processing tax hills.

In the retail business it can control fashion and staple
merchandise : handle accounts receivable payvable: cata-
log order operations: and perform warchouse opera-
tions.

The ability of the 360 to handle batch and on-line
processing simultancously is of particular interest to
bauks. Now bank activities from teller window trans-
actions 1o trausit or general ledger can be in completely

current status.

For every character of data stored in the system, nine cores
—some less than 1/50 in. across—are used. Cores are ar-
ranged in planes and provide up to 2 million characters of data.

Key clements of the microelectronic circuits are transistor
and diode chips which are 28 thousandths-of-an-in. sq. These
chips arc placed on miniature circuit modules (foreground)
onto which circuit and resistor patterns are printed. The micro-
clectronic logic card (background) contain- 12 circuit modules.




When the ultimate in quality and reliabil-
ity is required . . . when you can't tolerate
downtime . . . when transformer consist-
ency is critical . . . then it's high time to
specify TOOD ELECTRIC transformers.
Here are only a few reasons why they pro-
vide performance beyond the expected.

Rigid component quality control
Electronically controlled winding
Automated assembly

Automatic electrical test procedures
at all stages

Accurate production scheduling as-
sures delivery you can count on.

Immediate attention on all inquiries
Send for catalog and data sheets.

&

TODD ELECTRIC

co., inc.
20 Harrison Avenue ¢ Yonkers, N. Y.
914 Y0 3-8850
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ADM. HORNE RECEIVES
EIA MEDAL OF HONOR

Charles 1°. Horne., Rear .Adm. USN
Ret., president of the Electronic Indus-
president  of
Pomona.

tries . Association  and
General Dynamics Pomona.
Calif., was presented with E1\'s Medal
of IHonor at the association’s Spring
Conference.

Mi. lorne, who is in his second
term as president of the association,
vas cited for Toutstanding contribu-
ion” to the clectronic industry. The
medal, highest award offered by KL\,
has been presented yearly since 1952,
Recipients are selected by the associa-
tion’s board.

Fhe award was presented by L.
Berkley Davis, vice president and gen-
cral manager o the Components 1ivi-
sion, General Eleetric Co.

\s he presented  the medal, My,
Davis noted that Mr. Horne's associa-
tron with electronics began as a “ham™
operator as a high school student.

ITT FEDERAL LABS DEVELOP
MULTIPLE-PATIENT-MONITOR

Biomedical  Zlectronics  Group  of
1T Federal Laboratories has devel
oped a Multiple-Patient Monitor o
fnll-time remote observation of post
operative or critically-ill patients,

The TN

provide continuous monitoring of pa

system is desigaed to

tient physiological aspeets. and to pre
sent continuous  quantitative  display
of parameters at bedside. The system
also will give continuous quantitative
displays at a central station. and re
cord sclected parameters in
form.
Major

graphie

functions of the Medical Pa
tient Monitor System include: trans
a bedside unit containing clec
tronic signal conditioning equipment
and quantitative bedside display; data
transmission

ducers:;

svstem: data recorder;
and central display.

TEL AVIV FAIR TO SHOW
U.S. ELECTRONIC PRODUCTS

U, S, clectronic firms can make cash
siales. line up profitable trade contacts.
and gain a solid toothold i a new and
expanding market at the Tel Aviv In-
ternational Trade TFair, 16 to
July 17,

e Department of Commerce an-
nounced that it has invited electronic

June

manufacturers to take part in an ofh-
cial U. S. exhibit to be mounted at the
Tel Aviv Fair.
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AMPERIE

T‘hermostatic
DELAY RELAYS

Delays:
2 to 180 seconds

Actuated by a heater, they
operate on A.C., D.C., or Pul-
sating Current . . . Being
hermetically sealed, they are
not affected by altitude, mois-
ture, or climate changes . .

SPST only—normally open or
normally closed . Com-
pensated for ambient tem-
perature changes from —55°
to +-80° C... . Heaters con-
sume approximately 2 ‘W. and
may be operated continu-
ously . . ., The units are
rugged, explosion-proof, long-
lived, and—inexpensive!

TYPES: Standard Radio Octal,
and 9-Pin Miniature.
List Price, $4.00

PROBLEM? Send for
Bulletin ‘No. TR-81

Individual inspection and double-checking
assures top quality of Amperite products.

AMPERITE

BAllAST REGULATORS &

VOLTAGE OF 24V | WITH AMPERITE
BATTERY 3 CHARSER : VOLTAGE VARIES
ARIES APPROX ONLY

| 50% | 2%

Hermetically sealed, they are
not affected by changes in alti-
tude, ambient temperature
(—5C° to 4-70° C.), or humid-
‘ty .. . Rugged, light, compact,
most inexpensive .

BATTERY VOLTA

Al )
AMPERITE,
RE R =
List Price, $3.00 0;"“’”,

Write fcr 4-page Technical il I ll
Bulletin No. AB-51 4L S

AMPERITE

600 PALISADE AVE., UNION CITY, N.J.
Telephone: 201 UNion 4-9503
In Canada:-Atlas Radio Corp., Ltd.,
50 Wingold Ave., Toronto 10
Circle 113 on inquiry Card
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NEW HUBBELL

HEX
| PoINT

. THREAD
’ FORMING
. SCREWS

e START FASTER
* DRIVE STRAIGHTER
HOLD TIGHTER

‘ o

| New, Hubbell Hex Point Screws

| answer every thread forming re-
quirement.

1. They start fast; drive straight.

2. They require minimum driving
torque.

3. They form threads cleanly without
chips.

4. They maintain close thread tol-
erances.

5. They seat securely and resist
loosening.

6. They can replace machine screws
for many applications.

7. They accept machine screw nuts,

By standardizing on Hubbell Hex
Point Screws you can simplify
screw inventories and reduce assem-
bly costs. They are available in
most head styles and in all stand-
ard finishes.

HARVEY

HUBBELL

INCORPORATED
MACHINE SCREW DEPARTMENT
Bridgeport, Connecticut

7 Circle 114 on Inquiry Card
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OUTSTANDING

Dr. Donald C. Forster, Hughes Aircraft Co.
research scientist, was named “‘QOutstanding
Young Electrical Engineer” for 1963 by Eta
Kappa Nu, natienal electrical engineering
society. Award is for research and accom-
plishment in low noise and microwave tubes
and also in millimeter wave power sources.

DATA SENDING BY PHONE
HAS SHARP RISE IN 1963

The business trend to rising use of
data sending fov faster, more reli-
able management information showed
strong gain in 1963. There are signs
of an even sharper rise this vear, a
Bell Telephoae spokesman reports.

“Expanded applications of telephone
facilities for data transmission will
continue to highlight cevelopments in
the field of business communications,”
says Edgar (. Gentle, Jr., AT&T ad-
ministrator of data  communications
planning.

A substantial gain was made in
1963 in growth of Data-Phone serv-
ice, the DBel'! System's facility for
sending information between machines
over voice-grade
Mr. Gentie reports.

regular networks,

U. S. ELECTRONIC EQUIPMENT
TO BE SEEN AT SWISS FAIR

Electronic products will be featured
at a U. S. export promotion exhibit
to be staged ny the Bureau of Inter-
nationzl Conmerce at he 1964 Swiss
Import Fair in Zurich. Department
of Commerce announced that the ex-
hibit will appear June 3-14,

Marketing  studies indicate that
Switzerland offers a ready-made mar-
ket for U. S manufacturers of high
quality elecrronic control, measuring,
recording ang related instruments.

ELECTRONIC INDUSTRIES -

o Frequencies from 400 cps to 5 KC
® Output voltages from 5-500 VAC
¢ 50, 100, 200 VA Standard

Designed to change low voltage DC
power to sine or square power, these
small-size, transistorized inverters
can be supplied in a wide range of
output voltages and frequencies.
Units feature regulation to 145 % for
input 24 to 30 VDC, short circuit
protection, and meet the environ-
mental requirements of MIL-E-
5272C. Prices range from $185. to
$595. Delivery of most units from
stock.

Send for complete 20-page catalog or se:
E.EM. pgs. 1255-1259.

abbott lranslslorl

LABORATORIES, INCORPORATEO
3055 Buckingham Rd. « Los Angeles 16
Direct Dial 213 « REpublic 1-9331

Circle 115 on Inquiry Card
Specifically
Engineered '! ﬂX
for RF
Components!

Q-max corroration

“ A-27 Superflne

EXTREMELY LOW-LOSS
RF LACQUER

2

Q-MAX impregnating

and coating composi-

tion penetrates deeply,
. seals out moisture, pro-
vides a surface finish.
Q-MAX imparts rigidity
and promotes stability
of the electrical con-
stants of high frequen-
cy circuits. Effect on
the “Q" of RF windings
is negligible.

Write for catolog foday.

Q-max Corporation

MARLBORO, NEW JERSEY
Telephone: 462-3636 (Area Code 201)

Circle 116 on Inquiry Card
May 1964




ELEGTRONI

INDUSTRI

Advertisers — May 1964

This index is published as a convenience.

No liability is assumed for errors or omissions.

A
Abbott Transistor Laboratories .............. 170
Acme Electric ... ... ... ... .. oo 127
Adams & Westiake Company, The ............ 71
Alden Products Co. ....................... 130
Alfred Electronics [ .. 154

Allen-Bradley Company . Insert Fol. p. 68
American Machine & Foundry Company

Potter & Brumfield Division ............. 16
AMP Incorporated R 25
Amperite Company . . e 169
Ampaenol-Borg Electronics Corporatlon

Amphenol Division . FR 35

FXR Division PP 60
Arco Electronics Inc. .................. .. 24, 62
Armco Steel Corporation ............. .0 37
Astrodata Inc. BG0066006000000000000 146
Atlas Fibre Company ...................... 160
Augat, Inc. e 135
Automatic Electric ... .............. . ... 98, 99

B
Beckman Instrument Inc.

Offner Division . ... ... ... ... .......... 101
Bell Telephone Laboratories ................ 102
Bendix Corporation

Semiconductor Division . ............. 30
Boures Incorporated

Trimpot Division . ............... ... 107
Bowmar Instrument Corporatlon 80006600600 90
Brusk Instruments Inside Back Cover
Buchanan Electrical Products Corp. .......... 56
Bussmann Mfg. Division McGraw-Edison

Company .. .. 108, 109

c
Cambridge Thermionic Corporation .... 159
Centralab A Lo....... 118, 119
Cinch Manufacturing Company ceeei..... 43
Collins Radio Company ... .. .. .. i 162
Columpian Carbon Company ........... .... 160
Consolidated Electrodynamics ........... ... 134
D
Dale Electronics, Inc. .................. 19
Daven T 63
Daytona Beach Industrial Area Hoaaanboaa 166
Delco Radio . . ........ 64
Dow Corning 110, 111, 113
E
Elco Corporation . ..... ... ... ............. 13
Electric Storage Battery Co., The

Wisco Division .................. ... ... 165
Electro Scientific Industries Inc. . 8 9
Electronic Industries ... ...... 153 163, 172
Electronic Research Associates, Inc. ... 112
Engis Equipment Company ............... .. 114
Erie Technological Products, Inc. ............ 44
ESC Electronics Corporation ................ 128
Essex Wire Corporation

Electronic Marketing Division .......... .. 123

F
Florida Development Commission ............ 132
Fluke Mfg. Co. Inc., John .... . ...... ... 81
G
Gardnar-Denver Company . ................. 96
General Electric Company

Lamp Metals & Components Dept. ........ 94
Grayhill Incorporated .. ................... 167
Guardian Electric Manufacturing Company ..... 47

H
Hardman Co., Inc., H. V. ... ... ....... 152
Honeywell Precision Meter Division ....... 36
Howard Industries, Inc. ... ............... 165
Hubbell Incorporated, Harvey .............. 170
Hughes Aircraft Company
Aerospace Division ..................... 46

ELECTRONIC INDUSTRIES -

May 1964

Ideal Industries Inc. ................ . 164
Industrial Electronic Engineers, Inc. R 133
International Electronic Research Corp. ....... 28
Ingersoll Products
Division Borg-Warner Corporation . . ... 100
International Rectifier Corporation ....... ... 14
J
JFD Electronics Corporation .. . 153
Johnson Company, E. F. ... .. .. ... . . 18
Julie Research Laboratories, Inc. .. ..., 89
K
Keithley Instruments S e . 128
Kelvin Electric Company . . A 134
Kester Solder Company .. .. . 68
KRS Electronics . R R ¥ |
M
Mac Panel Company FE 131
Magnecraft Electric Company ..... .14
Magnetics Inc. ...... ... ... ... ... ... 106
Minnesota Mining and Mfg Co.
American Lava Corporation . 65
Chemical Division . oo 92, 93
[rvington/Mico Division . . e 45
Motorola Inc.
Recruitment Division 161
N
Nortronics .. .. 135
1]
Ohmite Manufacturing Company 95
P
Philco, Subsidiary of Ford Motor Co.
Sierra Electronic Division .. 7
Phillips Advance Control Company 58

Polarad Electronic Instruments .. Insert Fol. p. 102

Potter & Brumfield

American Machine & Foundry Company .. . . 16
Power Designs Inc. .. T 105
Precision Paper Tube Company

Buckeye Bobbin Division ... .. 151

Q
Q-max Corporation . 170
R

Radio Corporation of America
Electronic Components and Devices 125, Back Cover

Radio Materials Company .. S ..... 115
Rauland Corporation . B . 15
Reeves Instrument Company .. . 129
Resistors, Inc. . . 151
Rockwell-Standard Corporatlon

Air-Maze Division e 20

S

Saxonburg Ceramics, Inc. ................. 124
Sel-Rex Corporation ... 182, 143
Siemens America/William Brand .. Insert Fol. p. 32
Silicon Transistor Corporation .............. 29
Spectrol Electronics Corporation ........... . 144
Sperry Semiconductor

Division of Sperry-Rand Corporation ... 121
Sprague Electric Company ........... .. 2, 4
Stevens Manufacturing Company .. L. 22
Stoddart Aircraft Radio Co. ... . 97
Switchcraft Inc. B 168
Sylvania Electric Products Inc.

Electronic Tube Division ... .. 800 o117

T

Tektronix Inc. . coee.... 136
Thomas & Betts Co., Incorporated .... 50, 51
Times Wire and Cable e 116
Todd Electric Co. ... ................. 169
Trak Microwave Corporation ..... ............ 113
Trompeter Electronics ... .................. 126

v

U. S. Stoneware, Alite Division
United Transformer Corporation

v

Vacudyne Corporation
Victoreen Instrument Company

w

Western Rubber Company

Xcelite Inc.

Corporation

ELECTRONIG

INDUSTRIES

REGIONAL SALES MANAGERS

Philadelphia 19139—56th & Chestnut Sts.
(Area Code 215) SHerwood 8-2000
JOSEPH DRUCKER

ROBERT Q. HINCKLE, Jr.

New York 17—100 East 42nd St.
(Area Code 212) OXford 7-3400
GERRY PELISSIER

HUGH ROBINSON

W. Hartford, Conn.—62 LaSalle Rd.
(Area Code 203) 236-4237
AL KAISER

Boston (10), Mass.—10 High St.
(Area Codo 617) Liberty 2-4460
ROBERT G. SMITH

Chicago (11)—540 N. Michigan Avs.
(Area Code 312) 467-9660

JOHN W. BERNHARDY

PHILIP T. CLARK

Cleveland (15)—601 Rockwell Ave.
(Area Code 216) SUperior 1.2860
ROBERT COBURN

Los Angeles (57)—198 S. Alvarado St.

(Aren Codo 213) DUnllrt 7-1271
GEORGE F. KEL|

BURT UNDERWOOD

San Francisco (3)—1355 Market St.
(Area Code 415) 861.7107
DON MAY

Atlanta (9)—1776 Peachtrse St. N.W.
(Area Code 415) 861-7107
JOHN W. SANGSTON

Dallas (6)—Meadows Bidg.
Expressway at Milton

(Area Code 214) EMerson 3-6426
HAROLD E. MOTT

EUROPEAN SALES OFFICES

London, S W. (1)—67/68 Jermyn St.
St. Jam
MAX F HOLSINGER

Dusseldorf—Huttenstrasse 17
Am Ernst-Reuter-Platz
MAX F. HOLSINGER

FAR EAST SALES OFFICE

Tol(io Marunouchi, Japan
P. 0. Box #1572, Room 814
Tel : 211-3506-3509
Togin Bldg.
CLARENCE "T. SAKAGUCHI

For product information, use inquiry card

.. .Inside Front Cover




NEWEST
LIFE SAVER

e

Tz, [g,dz

EVERY CITY
NEEDS ONE

To aid in emergency rescue operations, this mobile hyperbaric medical chamber was de-
signed and constructed by Vacudyne Corporation for the City of Chicago. The first of its
kind, it will speed relief for those suffering from underwater diver's Caisson disease (the
“bends”), carbon monoxide poisoning and oxygen deficiency. The chamber consists of en-
trance lock, treatment compartment, operator's control station and machinery compartment
—all mounted on a trailer for easy portability. It achieves approximately 8 atmospheres or 100
Ibs. pressure, equivalent to 230 ft. of water, in a few minutes.

Write for jobber sheet MC-1
world wide services and facitities
.y Vacudyne
- Corporation
N N 375 East Joe Orr Road, (203rd St)

CHICAGO HEIGHTS, ILLINOIS.
Tel. Area Code 312, 374-2200

Design, Manufacture
and Contract engineering.

Circle 85 on Inquiry Card

ELECTRONIC

What is the INDUSTRIES

STATE-OF-THE-ART in

b
Resistors Connectors Synchros
Transformers Power Sources Microwave Components
Semiconductors Capacitors Materials
Components Tubes Hardware
Wire and Cable Motors Test Equipment

See the JUNE Issue of ELECTRONIC INDUSTRIES

VIDEO TYPEWRITER

A video typewriter which communicates with
high-speed computer systems at rate of 240
characters per second has been demonstrated
by The Teleregister Corp. The new elec-
tronic input/inquiry device resembles a com-
bination electric typewriter and small TV
screen and makes typographical corrections
by means of a unique electronic eraser. The
unit displays numbers, letters and symbols.

15,867 COMPUTERS INSTALLED
IN U. S., REVIEW INDICATES

About 4,000 computers have been
mstalled in the last six-month period
ending December 31, 1963, aceording
to the semi-annual indusiry review
published by The Dicbold Group.

A total of 15867 EDP units have
been put in place: the total installed
ngure Cor the July, 1963 veview was
11926, These hgures may be com-
pared with the number of computers
on order which dropped from 5889 in
July. 1903 to 5465 in the last six-
month period,

The rgest increase was in com-
puters renting for under $12,000 per
month, and the increase was caused
largely by deliveries of the TBM 1401
and 1440,

[ EQUIPMENT, MATERIALS,
PARTS & COMPONENTS

‘..'-'-'-'.-‘-'-'-'-'-'-'--'-ﬁ-w--'-‘-'--'-'-ll
% TOP BRAND ELECTRON TUBES
L)
.: * TERRIFIC SAVINGS % :l
| ]
¢ e FREE BUYERS' GUIDE @
" METROPOLITAN SUPPLY CORP. ::
l: 443 PARK AVE SOUTH e NEW YORK 16, N. Y, Y
" 212-MU 6-2834 [
L)

e e e e e e T e T

7 TV test tube—%6.99. Tubes—6146—$2.95;
6211 (12AU7 equiv.) 39¢, 3 for 1. Germanium
diodes, tested, equiv. 1N34, IN60 etc., 30 for
$1. Tophat silicon rectifiers, 750 MA—1000 piv
75¢. Transist tubes, ist d s etc.,
bargain priced. Free catalog.

Arcturus Electronics, Dept. El
502-22nd St., Union City, N.J. 07087.
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Here's reliability you can pin down
7255 hours MTBF...
FIELD PROVED!

This documented figure, from 137.861 operating hours of field experience,
is accepted by the Apollo PACE Program. This is a Mean Time Between
Failure almost double the reliability requirement specified for this type of
instrumentation by the Program. 7,255 hours MTBF is the equivalent of
operation at peak performance for 181 weeks at 40 hours per week . . . or

3" years! This field-proven reliability and unmatched precision and clarlty
of trace is inherent in all Mark 200’s . . . whether for MIL or commercial
applications. Write for complete story.

Ro[zabllth is one of the reasons why 130 MARK 200's are being installed in TEL 4 at
Cape Kennedy and Down Range Stations. Shown is a bank of 38 ready for shipment.

——-erSh INSTRUMENTS

DIVISION OF [CLEWVITE  37'™M AND PERKINS, CLEVELAND 14, QOHIO

Mark 200
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from RCA...HIGH-CURRENT SWITCHING CAPABILITY

Typical Rise Time Waveform For 2N3262

Ve

Input 4

le-[Ons— $

Je—i8ns+ |

Output

|
| I<—I2 ns—e

+——30 nsec (typ)——

NEW RGA-2N3262 OFFERS DESIGNERS NEW FAST 1-AMP SWITCH

Here’s new speed, new current capability for your switching-circuit designs— © Max.Ratings| 2N3262 | 2N3119 |
RCA-2N3262. This new NPN silicon planar switch offers a turn-on time of Veex | toov 100v
40 nsec. max. at 1 amp! Veeg(sus) | 8OV 80V

+

Achieving fast turn-on speeds at high voltages, 2N3262 is rated at 100V e 154 | 05A

V.ex and 80V V.., (sus.). This new transistorr employs a miniature, triple- Veso | 4V av

diffused geometry for high speed, high efficiency, and reliability in military and _ tn(max) | 40nsec | 40 nsec
industrial applications. . 8,75évatts 4 T
RCA-2N3262 is ready now—in the TO-39 package (same as TO-5 with 12" ! 25°CCase | 25°CTCase

leads)—for your l-amp switching circuits. Check it—and check RCA-2N3119 2 (D (T EAST & ?mentsv. Nework 2
—{for new circuit performance. R 45591 + 605 Morlon Pive, Hoddonfield

RCA-2N3119, switches 50 volts into a 1000-ohm load in less than 20 nsec. 17750 51 L N W, Wotkingron &
RCA-2N3262 and 2N3119 are available in production quantities. Ask your
RCA Representative about delivery and prices today. For technical bulletins, 120, Chicog 5, Il , §27.29

write: Commercial Engineering, Section I-J-5, RCA Electronic Components T e o s e
1 a3 J - . v Center Bldg., Detrait 2. Mich., TR §-5600 + WEST 4801
and Devices, Harrison, New Jersey. €. Washingfon Bivd " Los Angeles 22, Colit,. RA 3-836]
AVAILABLE THROUGH YOUR RCA DISTRIBUTOR e e R B, S
GOVERNMENT. 224 N. Wilkinson St., Doyton 2, Ohia,
. . BA 6-2366 * 1725 K" Street, N.W. Washington 6,
The Most Trusted Name in Electronics D.C., FE 7-8500 + RCA INTERNATIONAL DIVISION,
30 Rockefeller Plozo, New York 20, N.Y. * Coble

Circle 121 on Inquiry Card Address: RADIOINTER, N.Y,






