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@ Characteristic frequency @® Manufactured in capaci-
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ilar types. 10,000 MMF.

@® Working voltage rated at @ Available with tolerances
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and +85°C.
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sign problems concerning capacitor application.
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LAsT MONTIH, we gave you a preview of our “New
Look” in the distinctively designed cover. This Septem-
ber issue is the first that has been completely redesigned,
from cover to cover.

Lester Beall, one of this country’s leading designers,
has been working with us for more than six months. Qur
new styling represents the latest concepts in graphic arts.
Some of the type faces are so new that they have heen
used only sparingly in the U. S. This issue marks
their first use on a regular basis by a publication.

The general appearance of the magazine will seem
more “open.” Type sizes are larger, and there is more
space between the lines. The individual characters of
type, too, are more rounded and designed for easier
reading.

Layouts are distinctive. Headlines are all capital let-
ters, and white space is used liberally. Variety is
achieved by the treatment of the illustrations, and by
judicious use of color.

Columns of type are narrower, and not quite so long,
improving readibility.

Distinctive headings have heen designed for all the
departments in the magazine. These headings are con-

DuriNG the past ten years the design of power supplies
has hecome increasingly specialized and power supply
manufacture has become an industry of its own. From
very feeble beginnings, the field has now grown to more
than 450 manufacturers.

Rather obviously, power supplies came into their
own because of the needs of the industry—for higher
stability, improved regulation, lower ripple and other
sophisticated requirements. Advanced military systems
and electronic computers are primarily responsible for
creating these requirements.

We believe that engineers want to know more about
specifying and buying these equipments, and for this
reason we have made this the subject of an extensive
editorial staff study. Managing Editor Jack Hickey
and Assistant Editor Lou Gomolak have been in con-
tact with leading manufacturers in the field, talking to
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sistent—a combination of large open letters and heavy
rules—that provide continuity for editorial material.
In time this unique treatment will come to be char-
acteristic of ELECTRONIC INDUSTRIES.

We have taken a new departure in our cover designs
as well. Using photograms as our basic presentation
enables our cover designer to create a wide range of
unusual treatments of technical subjects. The technique

is subtle and sophisticated, in keeping with the increas-

ing complexity of the electronic arts. The cover this
month, for example, uses a few feet of paper tape to
convey the theme of automatic control—automation.

From cover-to-cover ELECTRONIC INDUSTRIES will
be aiming at quality—the finest technical articles, clearly
and logically presented, and chosen for their value to
the working electronic engineer.

POWER
SUPPLIES

the engineers who are designing power supplies. They
will point out some of the common mistakes made in
ordering units and in specifying the reasonable limits
on supply performance. Leading authorities in tle
field have contributed significant data that will help tle
working engineer understand new developments in this
field.

What our editors have found out in calling on some
two dozen companies and in interviewing more than
fifty engineers will be reported next month in “Power
Supplies . . . Definitions to Design.” We are sure you
will be interested!
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RIGRLIGHTS

of this issue

Registering Thin-Film Memory Masks page 96

Present methods are inadequate to produce masks containing hun-
dreds of fine lines 8 or 10 inches long which may be required to
register with thousands of magnetic bits within a tolerance of a few
ten-thousandths of an inch. Here are four ways to make masks to
these registration tolerances.

Packaging and Interconnecting Integrated Networks page 100

As semiconductor Integrated networks become smaller, the problems
of packaging and interconnecting these devices become major design
considerations. The more important problems being faced are dis-
cussed and some suggested solutions evaluated. Integrated Networks

L

Automatic Check-Out For Automated Wiring page 104

Complexity and reliability are demanding automated production. But
accurate testing for quality control of machine-wired modules has
been done manually—creating a bottleneck. Here's a system for high-
speed quality control.

11
as 2
| aa :
Analyzing Data By Least Squares page 110 : i '
]
Least squares is a very useful statistical method of analyzing data :: :
having a common factor. In describing the characteristics of gyros, l -
potentiometers, and displacement transducers, it can determine the Thin-Film Memo 'Ma‘k"
most probable true value of a common factor with a maximum of ry Masks
accuracy.
Gravitation . . . for the EE page 113

Satellites and ultraprecise measuring instruments have renewed interest
in gravitational experiments—for better understanding . . . for possible
control. Here's how to develop an intuitive picture of what is being
done . . . without having to learn Einstein’s General Relativity.

Electroless Copper Deposition page 117

Two-sided printed circuits need reliable cross-overs. Electroplating

provides this reliability, if the hole sides are first rendered conductive. Automatic Checkout

Here’'s a way to make them conductive—and test results to prove

it's good. Ceramic Grid
Ceramic Reduces Grid Emission page 120

High power electron tubes are essential for many military applications.

Often, output power is limited by grid emission. Ceramic grids offer

one method of reducing this detrimental effect. DDD

Measuring Coefficient of Friction page 126 DDD

A dynamometer for continuously measuring the coefficient of friction
between a test sample and a rotating drum is described. Also de-
scribed are the principles of the instrument along with design informa-
tion for related equipment.
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RADARSCOPE

Analyzing current developments and trends
throughout the electronic industries that will shape
tomorrow’s research, manufacturing and operation

SUN-SEEKER

Goodyear engineer G. . McKeel inspects a 6-o0z. solar sensor devel-
oped by the firm for the Army. The sensor permits unattended
operation of solar energy conversion power units by automatically
directing solar cell panels toward the sun.

LASER POWER is said to be multiplied as much
as 1,000 times through a new modulation technique
developed by General Dynamics Corp. The laser
is surrounded by a non-uniform magnetic field
which forces it to store up its energy. When the
field is removed the laser releases the stored up
energy in a concentrated pulse many times more
powerful than in a non-modulated discharge.

THIN-FILM intermediate frequency amplifier, be-
lieved to be the first successful linear integrated
circuit, has been developed by G.E. It represents
a successful departure from using thin-film inte-
grated electronic techniques for digital circuits
only. Company spokesmen foresee linear inte-
grated circuits being used increasingly in space
guidance, navigation and communication applica-
tions because of weight, size and reliability advan-
tages.

4

FREQUENCY SPACE allocated for airline tele-
phone is being criticized as much too narrow. How-
ever, the airline industry is going ahead, urging the
Airline Electronic Engineering Committee to de-
velop an Equipment Characteristic describing the
air-borne equipment.

NEW TECHNIQUES of fetal electrocardiography
that determine the existence of congenital cardiac
malformation in unborn infants has opened up ex-
citing new possibilities in heart research.

ELECTRICAL ENGINEERING is in a state of
crisis because of its increasing emphasis on scien-
tific theory and corresponding decreasing emphasis
on background knowledge of “ordinary things, ma-
terials, facts and principles.” This warning was
voiced to the AIEE Education Committee from
University of Michigan Professor A. D. Moore.
Simple lab demonstration equipment should be de-
veloped, he said, to present the simplest principles
of electronics and physics. Experimentation should
be encouraged, he said, and the chief encourage-
ment will come from Dbeing exposed to simple,
casily understood, experiments.

ANTI-SUB MISSILE

ASROC launcher, shown installed on the destroyer leader Norfolk
(DL-1) is one of many already delivered to the Navy by Unidynamics
Div., Universal Match Corp. The launchers aim and fire the ASROC
missiles, which carry torpedoes or depth charges to destroy sub-
marines.

| 3 A7 -
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EXPORTS OF ELECTRONIC PRODUCTS
from the United Kingdom to the U. S. reached a
record total of $22.3 million in 1961, a 149 ad-
vance from 1960. Exports of record playing mech-
anisms accounted for 49% of the total. These in-
creased by 34% while exports of record players,
radios, and radio-phonographs dropped sharply.
United Kingdom electronic exports to all countries
in 1961 totaled $193.6 million, a 19% increase over
1960. The United States was the largest single
market followed by Netherlands, Canada, West
Germany, Australia, Italy, Sweden, and France.

MAGNETICALLY TUNABLE FILTER has been
developed at Stanford Research Institute, using an
yttrium-iron-garnet crystal. SRI electronics engi-
neer, P. S. Carter, said the device uses a 1/16-in.
diameter sphere of the material. The essential prop-
erty of the filter is that the frequency at which it
resonates is almost directly proportional to the
strength of a direct current magnetic field directed
across it. A microwave filter with an yttrium-iron-
garnet resonator in it can be tuned or scanned for
the right transmitter wavelength, over wide bands
as large as 2-1 ratio, simply by varying the mag-
netic field.

SMALL BUSINESS ADMINISTRATION points
to savings to the government of $4.5 million and
employment for about 1,360 workers resulting from
certificates of competency issued by SBA during
the past fiscal year. The agency issued 292 certifi-
cates covering contracts valued at $71.2 million to
low-bidding small firms. SBA certificates of com-
petency are issued to low-bidding small companies
to attest to their ability to perform certain defense
contracts.

NEW GALLIUM ARSENIDE DIODE has been
developed at MIT which converts modulated elec-
tric current directly into modulated light beams.
An experimental model has successfully trans-
mitted a high quality television picture over a dis-
stance of 275 feet. The researchers see no reason
why the devices cannot transmit for 30 miles. Com-
menting on possible applications, the Lincoln Lab
scientists said the new device makes possible “early
realization” of many uses originally proposed for
the laser.
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THE AEROSPACE INDUSTRY is expected to
have more engineers and technicians than produc-
tion workers in 1970. During World War II 9 out
of 10 industry employees were production workers.
A recent survey estimates that at the turn of the
decade only 29% of the work force will be produc-
tion workers while 32% will be technicians.

SATELLITE TELECASTING directly to home
TV receivers has been studied by various agen-
cies, with different conclusions. RCA scientists
have completed five separate studies which report-
edly showed that telecasting from space satellites
is highly feasible. But NASA-financed study un-
dertaken by Stanford Research Institute concluded

3

that direct space casting was “extravagant, unnec-
essary and virtually impossible.”

SRI sentiments agreed generally with the state-
ment by FCC commissioner Craven that satellites’
only near-future TV value was in the field of relay-
ing to and from ground station broadcast centers.
It seems unlikely that however, space telecast is
developed, there will be any direct transmission to
homes. The problems of differing time zones, lan-
guage channel assignments, and the enormous
power needed for transmission seem to rule out di-
rect telecasting in the forseeable future.

SEMICONDUCTOR MANUFACTURING

Bank of diffusion furnaces is a critical factor in the manufacture of
planar transistors and diodes at Sperry Semiconductor Div., Norwalk,
Conn. The planar production process is a ‘‘batch” process and
differs from previous manufacturing techniques in which each semi-
conductor device is tailor-made.
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IEEE HEAD

Denald G. Fink, Director of Philco Sciemce
Labs, has been named General Manager of
the Inst. of Electrical and Electronic Engi-
neers. The IEEE will be formed when the
IRE-AIEE merger is effected Jan. 1. The new
society will have 160,000 members, will be
world’s largest engineering society.

NEW FAA RADAR SERVICE

An expanded terminal radar serv-
ice to segregate controlled from un-
controlled aircraft will be offered by
the FAA for the first time at Atlanta,
Ga. Tt begins Nov. 15. Such separa-
tion is a major recommendation of
the FAA’s Project Beacon for im-
proving air traffic control.

Aircraft under visual and instru-
ment flight rules will be controlled in
an airspace from 2,000 to 6,000 ft.
within 15 miles of the Atlanta Airport.
This allows enaugh room below the
space for non-participating aircraft.
Expanded control facilities and FAA
research make the service possible.

POSSIBLE ‘RADIO
BLACKOUTS’ INVESTIGATED

Army scientists at Fort Monmouth,
N. J., have created a flashing column
of “plasma.” They are beaming radio
signals through it to explore a com-
munications problem that may plague
inter-planetary space ships of the fu-
ture.

Plasma is difficult to produce in
high concentrations on earth. It makes
up 99.99%, of the substance in the uni-
verse. It can distort and block radio
waves—even cause a radio blackout
that could isolate a space ship from
communicating with civilization for
extended periods,

An eight-foot-tall condenser bank
that delivers a 10,000,000 amp jolt of
electricity that lasts for a millionth
of a second is used to create high-con-
centration, high-temperature plasma
for the experiments.

The experiments not only give valu-
able information on communications
phenomena, but also give new basic
knowledge about the structure of
plasma, and how it forms and decays.

MISSILE RADAR
TO BE UPDATED

Sperry Gyroscope Co., Great Neck,
N. Y., has announced that the Navy
has awarded it a $3-million contract
to update Talos missile radars. Sperry
will improve SPG-49 radar receivers
with equipment developed since the
original design was completed. Talos
is the Navy’s shipboard guided missile
for long range air defense.

OPTICAL
‘WORKHORSE’

This Itek Space
Tracking Telescope
showed TV viewers
close-ups of Astro-
naut Scott Carpen-
ter’s “Friendship 7
up to 70 miles into
space. The 240-in.
focal length, all-mir-
ror telescope is high-
ly mobile, has been
airlifted many places
to spot objects in
space. At Atlantic
Missile Range they
call it an optical
“workhorse.”

CAPACITOR CHECK

Technician at Union Carbide’s plant in Cleve-
land, Ohio, reads X-ray plates for some of
the 36 different types of solid tantalum
capacitors made specifically for the “TEL-
STAR” satellite. Each of the capacitors was
X-rayed twice. A record was kept of the
measurements of the characteristics of each
capacitor over a range of environmental
conditions.

NEW NERVOUS SYSTEM
THEORY IS PROPOSED

A new theory of the nervous sys-
tem has been proposed by Victor H.
Fischer of Battelle Memorial Insti-
tute and Dr. Paul W. Watkins, staff
psychiatrist of Columbus (Ohio)
State Hospital.

It is the theory of Fischer and Wat-
kins that information is transferred,
integrated, and selected in the central
nervous system—much like an FM ra-
dio transmitter and receiver. Present
theories rest on the assumption that
the electrical current in the nervous
system performs its functions by varia-
tions in the level of the signal, that
is to say, amplitude modulation (AM).

Under the sponsorship of the State
of Ohio’s Div. of Mental Hygiene,
the Columbus scientists conducted
studies with an FM version of an elec-
troencephalograph. The standard elec-
troencephalograph is an instrument
used to record electrical signals from
the various areas of the brain. The
new device, called a hyper frequency
electroencephalograph (hyfreeg), was
used to record the brain’s electrical
signals from 100 mental patients. As
compared with the standard instru-
ment, the hyfreeg equipment produced
a type of data that provided much
more information about the mental
activity of the subject.

More News on Page 11




Capacitors for Power Supplies ot o ¥ i

WHICH DO YOU NEED--
FINE...or... SUPERFINE?

POWERLYTIC®

CAPACITORS
for 65 C Operation

With metal cases ranging from 134" diameter x
2% " long to 3" diameter x 4% " long, Type 36D
capacitors pack the highest capacitance values
available in these physical sizes. Their maximum
capacitance values range from 150,000 uF at
3 volis to 1000 uF at 450 volts.

COMPULYTIC®

CAPACITORS
for 85 C Operation

The Type 32D Series offers the ultimate in reliable
long-life electrolytic capacitors for computer serv-
ice. With case sizes similar to those of Type 36D,
these higher-temperature units have maximum
capacitance values ranging from 130,000 uF at
2.5 volts to 630 uF at 450 volts.

Both Powerlytics and Compulytics have all of the qualities you expect from
Sprague electrolytic capacitors—low equivalent series resistance, low leakage
currents, excellent shelf life, and high ripple current capability. They are
available with tapped terminal inserts, often preferred for strap or bus bar
connections, as well as solder lugs for use with permanently wired connections.

* K %

Popular ratings of Type 36D Powerlytics
are now available for fast delivery
from your Sprague Industrial Distributor.

SPRAGUE COMPONENTS

For complete technical data on Type 36D Powerlyiics,
write for Engineering Bulletin 3431. For the full siory
on “blue ribbon” Type 32D Compulytics, write for Bul-
letin 3441B to the Technical Literature Section, Sprague
Electric Company, 233 Marshall St., North Adams, Mass.

CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE s p R n G U E
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIABILITY
MICRO CIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS

as-416
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CLARE

FAST OPERATE
FAST RELEASE
LONG LIFE

Standard coils provide
fast operate and fast re-
lease:

Operate: 5 to 60 ms
Release: 5to 125 ms

Power Type J Relays—
Heavy-duty contacts riv-
eted to springs. %" diam-
eter (silver). Rated current-
carrying capacity: 7 am-
peres, 28 vdc. or 110 vac.

Type J Video relays for
switching video and other
high-frequency currents.
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PERSONAL SHIELDS TERMED
BEST FOR LUNAR FLIGHT

Personal shielding around each
astronaut on a lunar mission is need-
ed to give adequate radiation protec-
tion from solar flares—and at the same
time keep the space vehicle’'s weight
unexcessive—a GE space cxpert re-
cently stated.

Dr. George R. Arthur told a meet-
ing the Institute of Aerospace Sciences
in Los Angeles that adequate radia-
tion shielding for a Project Apollo
spacecraft would add 3,500 ths, He
contrasted this with 1,200 1bs. which
he said would be added by personal
shielding for the three man crew.

Dr. Arthur said the 3,500 Ib. load
would make it impossible for the
rocket booster to perform the desired
functions,

COMPUTER SHARING PLAN

An experimental plan for sharing
computer equipment has been insti-
tuted among Federal Government
agencies in the Philadelphia, Pa., area.
It was developed by the Bureau of the
Budget, assisted by other government
agencies.

Under the plan the Post Office is
operating an area comptiter sharing
exchange. This exchange expedites
the sharing by enabling the 65 Federal
agencies in the area to register their
computer needs and resources.

MELTING FURNACE

Electronically-controlled melting furnace is a
feature of new Cleveland casting plant of
Arwood Corp. Several such furnaces installed
at plant, the company's sixth, facilitates pro-
duction of ceramic shell castings larger than
those produced by any other plant.

(Continued on page 11)

ELECTRONIC SHORTS
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. Engineers of the Sperry Gyroscope Co., Great Neck, N. Y., have demon-
strated the feasibility of a laser doppler radar that can detect and measure
motion 10,000 times more accurately than the best microwave systems. A
working laboratory model using a movable mirror as a target has shown
| that a radar can measure velocity with equal and absolute precision from
| orbital injection speeds of five mi/sec. down to less than one ten-thousandth

of an in./sec.

’ ® Three firms, Acronutronic Div. of Ford Motor Co., General Dynamics/

Astronautics, and Lockheed Missiles and Space Co., have been awarded
l contracts by NASA to carry out studies of carly manned planctary explora-
| tion. The studies, known as EMPIRE (Early Manned Planetary-inter-
| planetary Roundtrip Experiment) will last six months. Lockheed and Ford
| will investigate Mars “fly-by™ missions, while General Dynamics will study
| a Mars orbiting mission.

| ® The communications network linking Turkey, Iran and Pakistan will be
| completed by Television Associates of Indiana, Inc., Michigan City, Ind.
| Work will be done under a contract awarded by the State Dept.’s Agency
' for International Development (AID). Known as the CENTO Regional
. Telecommunications Project, the 600-channel system will be the longest
| contiguous microwave network in the world. The system is part of the
economic program of the Central Treaty Organization. It will link Ankara,
Teheran and Karachi. \

B USAF has contracted U. S. Sonics Corp.. Cambridge, Mass., to build
an experimental Acoustic Energy Converter capable of transforming the
sound of jet engines into electricity that can be directly used by the jet air-
craft. In their final form these converters will be able to produce enough
clectricity to service the entire clectrical system of a four-engine jet.

B A $3,100,000 contract for the design and production of transportable
communications systems has been awarded Adler Electronics, Inc., New
Rochelle, N. Y., by the USAF. Known by the code name of “Project
Highball” these high frequency, single sideband systems are compatible
with the Air Force’s Global Aircom Communications Network.

® A nuclear-energy-operated gyroscope, with greater long-time accuracy
than conventional models, is under development by Republic Aviation Corp.,
‘ Farmingdale, N. Y. Called a magnetic induction gyroscope, the new gyro
will not have any moving parts. Instead it will employ spinning protons
| and electrons, aligned by a magnetic field. It is expected to have a drift
rate lower than that of the best existing gyvros, and its design will eliminate
the complexity and fabrication precision required of mechanical gyroscopes.

® General Dynamics/Electronics, San Diego, Calif., has designed a radar
using lightweight materials so that the entire system can be flown or floated
into battlefield positions easily. It has a 300-mile detection range and is
contained in two watertight packages of 3,500-lbs. each. It can be assembled
in two hours. Assembly under tactical conditions is aided by such features
as sequential unloading, “braille” part identification and minimum tool
requirements.

® A solid-state photomixer diode that can demodulate laser outputs has

been introduced by the PPhilco Corp., Lansdale, Pa. The device, designated

L-4500, is a silicon planar epitaxial diode that detects the difference fre-

quency between two closely spaced optical laser frequencics. The 1.-4500

| provides high quantum efficicncy, and eperates for information bandwidths

‘ up to 5 KMC. Its quantum efficiency is estimated at a minimum of 65% |
(typical performance 85%) at 7,000 angstroms,

® R & D work on spacecraft thermal radiation guides for power transmis-
sion will be conducted by Electro-Optical Systems, Inc., Pasadena, Calif.,

. for the USAF. Transmission of radiant energy through tubes with highly
reflective internal walls will be investigated. By this technique the energy
can be transmitted directly to thermal consuming devices such as ion
engine emitters or electron tube cathodes. Successful adaptation of this

' technique would avoid the complexity and inefficiency of converting heat
into electricity to perform this function.
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New from Sprague!

2<uF

Get nearly twice the capacitance of older designs in
Sprague’s new high-gain etched-foil TANTALEX™ Capacitors

IMPROVE FILTERING EFFICIENCY WITH NO SACRIFICE IN RELIABILITY, SIZE, OR WEIGHT!

IGH CAPACITANCE Tubular Tantalex Capacitors with

almost double the capacitance of standard etched-foil
tantalum capacitors have been developed by the Sprague
Electric Company to meet the needs of design engineers.

A new etching technique, the result of an intensive research
program, gives considerably higher effective surface area to
the capacitor electrodes without sacrifice in reliability or in any
of the electrical parameters by which foil tantalum capacitors
are usually judged.

Unlike other ‘‘high capacitance” foil tantalums, Sprague
Tantalex Capacitors continue to maintain their rigid standards
for shelf and service life under severe environmental condi-
tions. Certain performance characteristics have actually been
tightened. For example, allowable leakage current has now
been halved, making the use of these capacitors possible in
many new applications.

SPRAGUE COMPONENTS

Etched-foil Tantalex Capacitors are available in two operat-
ing temperature ranges—polarized Type 112D and non-polar-
ized Type 113D for —55 C to +85 C operation, as well as
polarized Type 122D and non-polarized Type 123D for
—55C to +125 C operation.

The Foil-type Tantalex Capacitor Line also includes con-
ventional low-gain etched-foil and plain-foil capacitors in both
polarized and non-polarized construction, providing a foil
tantalum capacitor for every application.

e .‘W‘ —— - ———

For complete technical data on 85 C capacitors, request
Engineering Bulletin 3601B. For the full story on capacitors
for 125 C operation, write for Engineering Bulletin 3602B.
Address Technical Literature Section, Sprague FElectric
Company, 233 Marshall Street, North Adams, Massachusetts.

—— 4 @®
CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE p n
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BASE PRINTED NETWORKS

MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS THE MARK OF RELIABILITY
MICRO CIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS

48-402

Circle 4 on Inquiry Card

‘Sprague’ and ‘@)’ are registered trademarks of the Spragve Electric Co.
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SOVIETS OPPOSE U. S.
SATELLITE FREQUENCY PLAN

The problem of allocating frequen-
cies for global satellite communica-
tions, nrade a practical one by the ad-
vent of America’s Telstar, has become
another bone of contention between the
United States and Soviet Union,

Both nations are trying to influence
members of the International Telecom-
munications Union, the body which
controls such matters, in favor of their
respective and opposing plans.

This 113-member body will meet in
Geneva in the Fall of 1963 to take up
the whole problem of determining
satellite frequencies.

The U. S. plan would set aside al-
most 3,000 MC for satellite communi-
cations. The Russians, who have not
vet entered the space communications
field, would allocate only 950 MC for
this purpose,

In devising their plan, the Soviets
have included frequencies which “ac-
cidentally” fall within bands presently
used by U. S. military radar.

World nations outside the Com-
munist bloc have generally favored the
U. S. proposal. Some, however, have
questioned setting aside so much of
the radio spectrum for this use.

One reason for this is that the U. S.
Defense Dept. is developing its own
satellites, Some countries object to
setting aside the 3,000 MC asked by
the U. S. when part of it would be
used by the U. S. military.

Under the U. S. plan the following
frequencies would be set aside: 3,700
to 4,200 and 5,925 to 8,400 MC. These
bands would be shared with ground
microwave systems, except for two
small portions: 7,650 to 7,700 and 8,-
350 to 8,400 MC. The Soviets would
set aside the following bands: 3,550 to
3,650, 4,350 to 4,700 and 5,670 to 6,-
170 MC.

U. S. and Soviet scientists agree on
one thing: that there can be sharing
of frequencies by communications
satellites and ground microwave point-
to-point radio and telephone systems.
A radio-quiet area would be needed
around the ground receiving stations
for the satellites.

International agreement is needed,
however, to prevent frequencies as-
signed satellites from being used for
such other purposes as high-powered
radar and tropospheric scatter com-
munications.

AIRBORNE ANALYZER
HELPS LAUNCH X-15

Minneapolis - Honeywell Regulator
Co. has developed an airborne analyzer
to check out the self adaptive flight
control system in the X-15 just prior
to its launch from the B-52 mother

aircraft.

- v

Final GO-NO-GO check of the X-15’s adap-
tive control system is accomplished by this
aitborne automatic checkout equipment.

The analyzer is used as a final GO-
NO-GO check of the control system.
It is programmed to perform 77 tests
in 3% min. including checks of the
fixed gain, variable gain, redundant
channels, fail safe, hold modes, trim
and reaction control functions.

Mounted in the B-52, the analyzer
is connected to the X-15 through an
umbilical cable 150 ft. long and con-
taining 110 leads. Checkout is con-
trolled from the B-52.

SPACE VEHICLE HEAT
SOURCE TO BE BUILT

An experimental five-foot diameter
parabolic solar concentrator or mirror
will be built by Fairchild Stratos
Corp., Hagerstown, Md., for NASA.

Aim of the project is to produce a
concentrator capable of efficient solar
energy reflection and concentration for
use as a heat source in solar thermi-
onic power systems for space vehicles.
Such a system requires a lightweight
reflector having high optical accuracy
which must be maintained under all
the rigors of launching and space
flight.

The concentrator will be built as an
adhesive bonded aluminum honeycamb
structure, using specialized, precision
manufacturing and tooling methods.

HIGH-SPEED CAMERA USED

A camera which shoots 4,000
frames/sec. is used by Aerojet Gen-
eral scientists to monitor rocket en-
gine test firings. The experts then
show the film at 24 frames/sec. so
they can study engine performances in
detail.

ELECTRONIC INDUSTRIES + September 1962
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ELECTRIC ENGINES TERMED
BEST FOR SPACE PROPULSION

Spacecraft weighing hundreds of
tons will probably be propelled by elec-
tric engines generating a few Ibs. of
thrust, stated a GE propulsion expert
recently at a meeting of the Institute
of Aerospace Sciences in Los Angeles.

The predictor was Arnold D. Cohen,
of GE’s Missile and Space Vehicle
Dept. He claimed electric propulsion
engines will exceed high-thrust chemi-
cal or nuclear rockets in ability to
transport high tonnages to Mars and
beyond. This would occur once space-
craft have been placed in eartlt orbit
by conventional rocket systems,

A 14,000 1b. payload—earth-orbited
by a Saturn C-1—could be sent up tc
Mars by an electric engine, while a
chemical rocket could deliver only a
7,000 1b. payload. A nuclear rocket
would be less desirable for this class
of spacecraft, Cohen said.

The inherent advantage of the elec-
tric rocket is its very low fuel con-
sumption. Electrical energy and mag-
netic energy are used to break up the
atoms of a gas and hurl the resulting
particles to develop thrust. Conven-
tional rockets develop much higher
thrust but they do not achieve nearly
as much thrust-per-lb. of stored fuel.

STATIC TEST TOWER

Artist’s drawing of huge test tower to
be built at NASA Marshall Space Flight
Center, Huntsville, Ala. It is for captive-fir-
ing Saturn C-5 rocket booster and must with-
stand 7.5 million Ilbs. thrust. Tower will ke
450 ft. high (with crane), 160 ft. sq. at basa.

More News on Page 23
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- STEVENS Certilied THERMOSTATS

for electronic and aerospace applications*

If Space is your dimension, take the measure of Stevens Certified Thermostats. For in
hostile aerospace environments, you can’t take a chance on Reliability.

Since Stevens makes the broadest line of bimetal thermostats in the industry, you can get
all the special features to fit your special requirements exactly right from a proven,
standard production-line Stemco thermostat, or from a minor modification thereof. This also
gets your product off the ground faster . . . by cutting lead time . . . by slashing
engineering and development costs.

If reliability, weight, smaller size and cost are considerations, there’s only the Stevens
Certified Thermostat line to consider. Start the countdown sooner by putting us in your
supplier orbit.
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Type MX Hermetic : Type AX Hermetic ¢ Type C Hermetic ¢ Type A Hermetic
Snap - acting to open on e Similar to Type MX but to e Field-adjustable, positive- o Electrically independent
temperature rise only. 2 close on tempesature rise. * acting. Electrically inde- ¢ bimetal disc and high-
Highly responsive copper g Wide selection of terminals | pendent bimetal strip type response brass case for
housing. Standard toler- o and mounting provisions, e for operation from -10° to quick, snap-action contco!
ance +3°F with 2 to 6°F e highly responsive brass e 300°F. Also supplied as e from -10° to 300°F. Various
differentials; 1 to 4°F dif- housing. 2° to 6°F differen- double thermostat *alarm’ enclosures, terminal ar-
ferentials on special order. tial. Bulletin 3200. type. Turret terminals or rangements and mounting
Temperature 10° to 260°F. wireleads. Forratings, etc., provisions, including
Various terminals and Bulletin 5000. brackets. Bulletin 3000.
mounting brackets. See
Bulletin 6100. A-T192A

STEVENS manufacturing company, inc.
P.O. Box 71007 + Mansfield, Ohio
Circle 5 ¢n Irquiry Card
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SEPTEMBER

Sept. 16-20: Electrochemical Soc. Mtg.;
Statler-Hiiton Hotel, Boston, Mass.
Sept. 17-18: Hydrofoil & Air Cushion
Vehicles Mtg., IAS; Shoreham Hotel,

Washington, D. C.

Sept. 18-19: ‘“Rectifiers in Industry,”
3rd Quintennial Industry-wide Mtg.,
Industrial Power & Semiconductor
Rectifier Committees, AIEE; Deshler-
Hilton Hotel, Columbus, Ohio.

Sept. 18-20: Ordnance Environmental
Rsrch. Symp. (unclass.), Environ-
mental Rsrch. Ofc., Chief of Ord-
nance, U. S. Army; El Tropicano Ho-
tel, San Antonio, Tex.

Sept. 19-20: 11th Annual Joint Ind.
Electronics Symp., IRE (PGIE), AIEE,
ISA; Sheraton-Chicago Hotel, Chi-
cago, lll.

Sept. 19-21: 6th Nat’'l Conf. on Tube
Techniques, Advisory Grp. on Elec:
tron Devices, Ofc. of Defense Rsrch.
& Eng., Dept. of Def.; Western Union
Audit., New York, N. Y.

Sept. 24-26: Nat'l Power Conf., ASME,
AIEE; Lord Baltimore Hote!, Baiti-
more, Md.

Sept. 25-28: Space Power Systems |

Conf.,, ARS; Miramar Hotel, Santa
Monica, Calif.

Sept. 25-28: 1962 Iron & Steel Conv.
& Exp. (Computer Control of Steel-
making Operations), AISE; Cleveland
Public Audit., Cleveland, Ohio.

Sept. 26-27: Symp. on Physics of Fail-
ure in Electronics, USAF, ARF; Il
Inst. Tech., Chicago, lil.

Sept. 26-29: Fall Mtg., Materials, Eqpt.
& White Wares Divs., ACS; Bedford
Sprgs. Hotel, Bedford, Pa.

Sept. 28-29: 12th Annual
Symp., IRE (PGB);
Washington, D. C.

Sept. 30-Oct. 5: 4th Pacific Area Nat'l
Mtg., ASTM; Statler-Hilton Hotel, Los
Angeles, Calif.

OCTOBER

Oct. 1-2: Annual Mtg. Engrs. Council
for Prof. Develop.; Bellevue-Stratford
Hotel, Philadelphia, Pa.

Oct. 1-3: 8th Nat'll Communications
Symp., IRE (PGCS); Municipal Audit.
& Hotel Utica, Utica, N. Y.

Oct. 1-4: Nat'l. Fall Mtg.,, AWS; Hotel
Schroeder, Milwaukee, Wisc.

Oct. 1-5: West Coast Testing Exh. & 4th
Pacific Area Nat'l. Mtg., ASTM; Stat-
ler-Hilton Hotel, Los Angeles, Calif.

Oct. 1-5: Northeast Commerce & Ind.
Exp., U. S. & Mass. Depts. of Com-
merce, 11 Northeast & Middle At-
lantic states; Commonwealth Armory,
Boston, Mass.

Oct. 1-5: Semiannual Western Eng.
Conf. & Tool Exp., ASTME; Pan Pa-

Broadcast
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Willard Hotel, |

1

cific Audit., Los Angeles, Calif.

Oct. 2-4: Nat’l. Symp. on Space Elec-
tronics & Telemetry, IRE (PGSET);
Fountainebleau Hotel, Miami Beach, I
Fla.

Oct. 3-6: Annual Mtg., OSA; Manger
Hotel, Rochester, N. Y.

Oct. 4-5: Joint Solid Fuels Conf., ASME,
AIME; Penn-Sheraton Hotel, Pitts-
burgh, Pa.

Oct. 4-6: Refractories Div. Fall Mtg.,
ACS; Bedford Sprgs. Hotel, Bedford,
Pa.

Oct. 7-9: Basic Science Div. Fall Mtg.,
ACS; Battelle Mem. Inst., Columbus,
Ohio.

Oct. 7-12: 1962 Fall Gen'l. Mtg., AIEE;
Pick-Congress Hotel, Chicago, Ill.
Oct. 8-10: 18th Annual Nat’l. Elec-
tronics Conf. & Exh., IRE, AIEE,
Il. Inst. Tech., Northwestern Univ.,
Univ. of lll.; McCormick Ptace Exp.

Hall Chicago, lIi.

'63 Highlights

IRE Int’'l. Conv., Mar. 25-28; Coliseum
and Waldorf-Astoria Hotel, New York,
N. Y.

WESCON, Western Electronic Show and
Conf., Aug. 20-23, IRE, WEMA; Cow
Palace, San Francisco, Calif.

NEC, Nat'l. Electronics Conf., Oct. 28-
30, IRE, AIEE; McCormick Place, Chi-
cago, .

NEREM, Northeast Research and Eng'g
Mtg., Nov. 4-6, IRE; Boston, Mass.

Oct. 9-12: Electronics Div. Fall Mtg.,

ACS; Statler-Hilton Hotel, Boston,
Mass.
Oct. 10-11: Magnetohydrodynamics

Conf., Mich. State Univ.; E. Lansing,
Mich.
Oct. 10-12: 20th Annual Aerospace

Exp./Report, AES; Pan-Pacific Audit.,
Los Angeles, Calif.

Oct. 11-12: Southeast Reg. Conf.,
NACE; Birmingham, Ala.

Oct. 11-12: 18th Annual SP! New Eng-
land Sec. Conf.; Wentworth-by-the-
Sea, Portsmouth, N. H.

Oct. 12-13: Reg. Conf., AllE; El Cortez
Hotel, San Diego, Calif.

Oct. 12-13: Photographic Electronic
Symp., SPSE; Washington, D. C.

Oct. 14-17: Conf. on Electrical Insula-
tion, Nat'l. Academy of Sci. & Nat’l.
Rsrch. Council; Hershey Hotel, Her:
shey, Pa.

Oct. 15-16: NAB Fall Reg. Conf.; Dink-
ler-Plaza, Atlanta, Ga.

Oct. 15-17: 1962 URSI-IRE Mtg.;
Ottawa, Ont., Canada.

Oct. 15-18: Int'l. Symp. on Space Phe-
nomena & Measurement; IRE
(PGNS), AEC, NASA; Statler-Hilton

September 1962

COMING EVENTS

...in the electronic industry

Hotel, Detroit, Mich.

Oct. 15-19: 1962 AES Fall Conv.; Barbi-
zon-Plaza Hotel, New York, N. Y.
Oct. 15-19: 17th Int’l. Instrument-Auto-
mation Conf. & Exh. & ISA Annual
Mtg.; N. Y. Coliseum, New York,

N. Y.

Oct. 15-20: Pacific Coast Reg. Mtg.,
ACS; Olympia Hotel, Seattle, Wash.

Oct. 16-19: South Central Reg. Conf.
& Exh., NACE; Granada Hotel, San
Antonio, Tex.

Oct. 18-19: Reg. Conf., AIIE; Hotel
Lafayette, Buffalo, N. Y.

Oct. 18-19: NAB Fall Reg. Conf.; Bilt-
more Hotel, New York, N. Y.

Oct. 21-26: Semiannual Fall Conv. &
Eqpt. Exh., SMPTE; Drake Hotel, Chi-
cago, Il

Oct. 22-23: NAB Fall Reg. Conf.; Edge-
water Beach Hotel, Chicago, lIl.

Oct. 22-24: 9th East Coast Conf. on
Aerospace & Navigational Electron-
ics, IRE (PGANE); Emerson Hotel,
Baltimore, Md.

Oct. 24-25: Computer Applications
Symp., ARF; Morrison Hotel, Chi-
cago, lil.

Oct. 24-26: Annual Mtg., Soc. for Ex-
perimental Stress Analysis; Schroed-
er Hotel, Milwaukee, Wisc.

Oct. 25-26: NAB Fall Reg. Conf.; Stat-
ler-Hilton Hotel, Washington, D. C.

Oct. 25-27: 1962 Electron Devices Mtg..
IRE (PGED), Sheraton-Park Hotel
Washington, D. C.

Oct. 26-27: Midwest Quality Contro!
Conf., ASQC; Statler-Hilton Hotel,
Denver, Colo. .

Oct. 29: 4th Annual AIEE Western Tech.
Conf.; Biltmore Hotel, Los Angeles,
Calif.

Oct. 29-31: 15th Int’'l. Systems Mtg. of
Systems & Procedures Assoc.; Stat-
ler - Hilton, Sheraton - Plaza Hotels,
Boston, Mass.

Oct. 29-31: Mtg., Soc. of Rheology;
Johns Hopkins Univ., Baltimore, Mc.

Oct. 29-31: Symp. ‘“Dynamics of Mar-
ned Lifting Planetary Entry,” AFOSF;
Phila., Pa.

Oct. 29-Nov. 2: World Metal Show &
44th Nat’l. Metal Cong., ASM; Coli-
seum, New York, N. Y.

Oct. 30-31: Nat’'l Spaceborne Computer
Eng. Conf., IRE (PGEC); Disneyland
Hotel, Anaheim, Calif.

Oct. 30-Nov. 1: 8th Tri-Service Conf. on
Electromagnetic Compatibility, ARF;
HI. Inst. Tech., Chicago, lIl.

NOVEMBER

Nov. 1-2: Annual Instrumentation
Conf., La. Polytech. Inst.; Ruston, La.
Nov. 1-2: Chemtronics Conf., ASQT;
Statler-Hilton Hotel, New York, N. Y.
Nov. 1-2: 6th Nat’l. Conf., IRE (PGPEP);

(Continued on page 15)
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ARNOLD

PULSE TRANSFORMER CORES ...
INDIVIDUALLY TESTED

UNDER ACTUAL PULSE CONDITIONS

The photograph below shows a big
Silectron 4-mil pulse transformer core
on test in the Arnold plant, before ship-
ment for use in the missile program.
It also illustrates a special Arnold ad-
vantage: a 10-megawatt pulse-testing
installation which enables us to test-
prove pulse cores to an extent un-
equalled elsewhere in the industry.
For example, Arnold 1 mil Silectron
"C" cores—supplied with a guaranteed
minimum pulse permeability of 300—
are tested at 0.25 microseconds, 1000
pulses per second, at a peak flux den-

14 Circle 6 on Inquiry Cord

sity of 2500 gausses. The 2 mil cores,
with a guaranteed minimum pulse per-
meability of 600, receive standard tests
at 2 microseconds, 400 pulses per
second, at a peak flux density of
10,000 gausses.

The test equipment has a variable
range which may enable us to make spe-
cial tests duplicating the actual operat-
ing conditions of the transformer. The
pulser permits tests at .05, .25, 2.0 and
10.0 microsecond pulse duration, at rep-
etition rates varying anywhere from 50
to 1000 pulses per second.

This is just another of Arnold’s facil-
ities for better service on magnetic
materials of all description. ® Let us
supply jyour requirements. For design
information on Arnold Silectron Cores,
write for Bulletin SC-107A. Address
The Arnold Engineering Company,
Marengo, 11,

ADDRESS DEPT. EI-9

#HARNOLD

SPECIALISTS In MAGNETIC MATERIALS

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

11-4321

ELECTRONIC INDUSTRIES + September 1962
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COMING EVENTS

Jack Tar Hotel, San Francisco, Calif.

Nov. 1-2: Reg. Conf., AIIE; Deauville
Hotel, Miami Beach, Fla.

Nov. 1-3: Reg. Conf., AIIE; Shoreham
Hotel, Washington, D. C.

Nov. 1-3: Fall Mtg., Nat'l. Soc. of Prof.
Engrs.; Hotel Westward Ho, Phoenix,
Ariz.

Nov. 4-7: 15th Annual Conf. on Eng. in
Medicine & Biology, IRE, AIEE, ISA;
Conrad-Hilton Hote!, Chicago, Il

Nov. 5-7: 1962 Northeast Electronics
Rsrch. & Eng. Mtg., IRE; Common-
wealth Armory and Somerset Hotel,
Boston, Mass.

Nov. 5-9: Fall Mtg., AIME, MS; Chicago,
1.

Nov. 7-10: Fall Mtg., ASA; Olympia Ho-
tel, Seattle, Wash.

Nov. 8-9: NAB Fall Reg. Conf., Shera-
ton-Dallas Hotel, Dallas, Tex.

Nov. 8-9: Nat'l. Mtg. Operations Rsrch.
Soc. of America; Sheraton Hotel,
Phila., Pa.

Nov. 8-9: Reg. Tech. Conf., SPE; Hotel
Essex House, Newark, N. J.

Nov. 10-25: World Economic Progress
Assembly & Exp., Ctr. for Int’l. Eco-
nomic Growth; McCormick Place, Chi-
cago, lll.

Nov. 12-13, 1962: NAB Fall Reg. Conf.;
Muehlbach Hotel, Kansas City, Mo.
Nov. 12-15: 8th Annual Magnetism &
Magnetic Materials Conf. & Exhib.,
AIEE, AIP; Penn-Sheraton Hotel,

Pittsburgh, Pa.

Nov. 12-18: Annual Mtg. & Astronauti-
cal Exp., ARS; Pan Pacific Audit., Los
Angeles, Calif.

Nov. 15-16: NAB Fall Reg. Conf.; Brown
Palace, Denver, Colo.

Nov. 19-20: 1962 Mid-American Elec-
tronics Conf.; Kansas City Section,
IRE; Continental Hotel, Kansas City,
Mo.

Nov. 19-20: NAB Fall Reg. Conf.; Shera-
ton-Portland Hotel, Portland, Ore.
Nov. 23-24: Thanksgiving Mtg. of APS;

Cleveland, Ohio.

Nov. 25-30: Winter Annual Mtg., ASME;
Statler Hilton Hotel, New York, N. Y.

Nov. 26-28: Machine Tools Conf., AIEE;
Statler-Hilton Hotel, Detroit, Mich.

Nov. 26-28: Winter Mtg. & Atom Fair,
ANS, AIF; Sheraton-Park & Shoreham
Hotels, Washington, D. C.

Nov. 26-29: Atom Fair-62, ANS; Shore-
ham Hotel, Washington, D. C.

Nov. 27-29: EIA Mtg.; Jack Tar Hotel,
San Francisco, Calif.

Nov. 28-30: 1962 Ultrasonics Symp.,
IRE (PGUE); Columbia Univ., New
York, N. Y.

DECEMBER

Dec. 2-6: Annual Mtg., AIChE; Conrad-
Hilton Hotel, Chicago, !l.

Dec. 4-6: Fall Joint Computer Conf.,

IRE (PGEC), AIEE, ACM, Simulation
Councils, Inc.; Sheraton Hotel, Phila.,
Pa.

Dec. 6-7: PGVC Conf., IRE (PGVC); Dis-

(Continued on page 16)
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HIGH FIDELITY
PRESSURE TRANSDUGER

ATL Norwood pressure transducers “follow the music.”” The output stays in
tune with the input whether the prassure is at zero or fluctuating up to
20,000 cycles per second. The secret is the small mass and minute deflection
of the sensitive element— precision-wound 2-axis strain gauges bonded to a
strain tube, opposing a specially formed flush diaphragm of stainless steel.

Neither tempo nor temperature fluctuations affect the sustained high ac-
curacy and repeatability (better than 0.1%) of ATL Norwood pressure trans-
ducers, even under the conditions encountered in rocket combustion cham-
bers, “hot-shot” tunnels, and explosive detonation tests. Their performance
is virtually unaffected by extremes of shock, vibration, and acceleration—
they'll take 100 g in any direction with only a 1% change in output. Linearity
is better than 0.5%, and resclution is limited only by the readout equipment.

ATL Norwood pressure transducers are available in models for operation
from 25 to 60,000 psi, for temperatures to 5,000°F, in a variety of configu-
rations — standard, air-cooled, and water-cooled. Complete technical data
sheet infermation is available.

ADVANCED TECHNOLOGY LABORATORIES
A DIVISION OF

AmEerican-Standard

369 WHISMAN ROAD, MOUNTAIN VIEW 45, CALIFORNIA

Awtnicas-Siardard ond Siandard®
ore trodemarks cf Americon Rodigtor
& Standard Sanitary Corporotion



neyland Motel, Los Angeles, Calif.

Dec. 26-29: Winter APS Mtg.; Stanford,
Calif.

Dec. 26-31: Space Physics Conf., ARS;
Phita., Pa.

Dec. 26-31: Annual Nat'l. Mtg. & Exp.
of Sci. & Ind., Amer. Assoc. for Ad-
vancement of Sci.; Phila., Pa.

Sept. 10-19, 1962: 1st Int'l. TV Pro-
grammes and Eqpt. Fair, Lyons Int’l.
Fair, RTF; Palais des Congres Int'l,,
Lyons, France.

Sept. 19-28, 1962: Int’l. Factory Equip.
Exh., Manchester C. of C.; Manches-
ter, England.

Sept. 29-Oct. 5, 1962: Stockholm Tech.
Fair; Stockholm, Sweden.

Oct. 6-14, 1962: 2nd Exh.—Seminar of
Chemical Appliances-MAC '62, UNCI;
Palazzo dell’Arte, Milan, Italy.

Oct. 8-12, 1962: 1st Int'l. Conf. on
Lead, LIA, Lead Dev. Assoc. of Eng.,
European Lead Dev. Committee; Con-
naught Rooms, London, England.

Oct. 22, 1962: Regional Tech. Conf.,
SPE; Toronto, Ont., Canada.

4h Joint Automatic Control Conf..
June 19-21, 1963, Univ. of Minn.,
Minneapolis, Minn. Papers to deal
with control theory, applications and
components. Abstracts (100 words)
should be submitted by Sept. 30, 1962,
papers by Now. 15. Further details
will be supplied when abstracts are re-
ceived. Abstracts and papers may be
submitted through the headquarters of
one of the sponsoring societies
(AIEE, AIChE, ASME, IRE and
1SA), marked “for 1963 JACC.” Or
they may be sent to the program chair-
man, Prof. Otis I.. Updike, Dept. of
Chemical Eng., Univ. of Va., Charlot-
tesville, Va.

Short courses of interest to engineers.

Space Vehicle Reliability

“The Third Annual Seminar on Re-
liability in Space Vehicles” will be
held Oct. 26, 1962, in the Rodger
Young Auditorium, Los Angeles,
Calif. It is jointly sponsored by the
PGCP, PGED and PGROC of the
IRE, Los Angeles Section. The semi-
nar is to inform engineers of strides
made to design and develop reliable
systems for space and reliable elec-
tronic parts suitable for space applica-
tions. For more information, contact
IRE Headquarters, 1 E. 79th St., New
York, N. V.
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EIA GATHERING

This gathering at the recent EIA-NAMM
Consumer Electronics Symposium in New York
consisted of (I. to r.): E. Taylor, Pres., Mo-
torola Consumer Products, Inc.; Morris Sobin,
Chairman, EIA Consumer Products Div.; U. S.
Sen. Gale W. McGee (D., Wyo.); lvan Nest-
ingen, Undersecretary, Health, Education and
Welfare; and Ted Korten, NAMM Pres. Mc-
Gee told symposium Congress intended “nar-
row authority” for FCC in recent all-channel
TV law.

Environmental Testing

A seminar on “Environmental Test-
ing” will be offered by Gulton Indus-
trics, Inc., at Metuchen, N. J., Oct.
26-30, 1962. The course has been ar-
ranged for engineers in the instrumen-
tation field. Seventeen lectures will
concentrate on shock, vibration and
pressure applications and techniques,
including high-intensity sound meas-
urements. The seminar will also be
valuable to engineers engaged in struc-
tural analysis and design. IFor more
information, contact: A. Orlacchio,
Asst. Gereral Manager, Instrumenta-
tion Div., Gulton Industries, Inc., 212
Durham Ave., Metuchen, N, J.

Government Contracting

A series of 12 quality control and
procurement education meetings for
small businessmen is being conducted
throughout the Southeast by the Or-
lando (Fla.) Division of the Martin
Co. Lectures scheduled in the near
future wili be in Miami, Oct. 19, 1962,
and Birmingham, Ala., Nov. 13, 1962.
In succeeding months Jacksonville,
Pensacola-Mobile, Baton Rouge—New
Orleans, Charlotte (N. C.), Knoxville,
Columbia-Florence (S. C.), and Jack-
son (Miss.) will be visited. The lec-
tures are designed to give small
businessmen a chance to learn how to
do business under rigid government
and national defense prime contractor
specifications. Experts from the Or-
lando Div. will brief the businessmen
on government and Martin quality
control and procurement requirements.
For miore information, contact E. J.
Cottrell, FPublic Relations Director,
Orlando Div., Martin Co., P. O. Box
5837, Orlarde, Fla.

ELECTRONIC INDUSTRIES -

Save
this
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TRIMPOT
POTENTIOMETERS

This illustrated summary
brochure contains
technical specifications,
dimensions, and prices
for the compiete line of
Bourns adjustment
potentiometers.
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even tough Teflon® covered wire... for precise electronic production required to pass high-confidence level inspections

“TEFLON. REG, TRAOE MARK OF DUPONT

CUSTOM_ D Dagevomerdlern®

Strip solid or stranded wire easily — with no wire nicks, insulation scratches
— no wasie or rejects. Unique matched blades, drilled to exact wire size on
watchmaker’s equipment, plus colleting action, help you meet high-confidence
standards cven 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. Optional transparent wire stop adjusts
o strip exact insulation length. Send coupon for full information.

IDEAL INDUSTRIES, Inc. Name
5127-1 Park Ave., Sycamore, Il

Please send me my free copy cf
Production Wire Strippers Catalog Address.

SOLD THRU AMERICA'S LEADING DISTRIBUTORS

In Canada: Irving Smith, Ltd., Montreal City Zone_ -State

Company.
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HEAT SHRINKABLE CLEAR SLEEVING

o] =11

THERMOFIT

Thermofit, the tubing with a memory, can be used to dress the leads on fractional horsepower
electric motors to replace a costly hand-tying operation, It provides mechanical and physical
protection of the leads against the centrifugal force of the armature rotation. The insulation
of the Thermofit part can be accomplished quickly and materially reduces assembly time.

Engineering assistance for unusual and difficult insulating problems is available upon request.

I RAYCLAD TUBES
INCORPORATED

® REDWOOD CITY, CALIFORNIA

Circle 9 on Inquiry Cord ELECTRONIC INDUSTRIES + September 1962
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HELI-COIL CORP., Donbury, Conn., hos ocquired
for cosh the ossets of GAR PRECISION PARTS,
INC., Stomford, Conn. Gor Precision will be-
come o wholly owned subsidiory of Heli-Coil
Corp. Heli-Coil's subsidiaries now number three,
including the GRIP NUT CO., So. Whitley, Ind.,
ond the PHELPS MFG. DIV. ot Donbury.

FREQUENCY ENGINEERING LABORATORIES
div. of HARVARD INDUSTRIES, INC., Asbury
Pork, N. J., hos been oworded o U. S. Novy
controct for countermeosures equipment volued
ot $4,325671. Preliminory engineering hos been
storted ot the compony's Monmouth County
focility,

GENERAL ELECTRIC CO., LIGHT MILITARY
ELECTRONICS DEPT., ARMAMENT & CONTROL
PRODUCTS SECTION, hos been oworded 2 con-
trocts totoling more thon $2 million for ormo-
ment equipment for the F-104G. Controcts coll
for production of sight disploy-computer sys-
tems used for firing the oircroft's missiles ond
guns. One controct, for G.E.'s APPARATEN IN-
DUSTRIE DEFENSE ELECTRONICS of Hollond,
is for $1.I million ond the second controct is
with LOCKHEED AIRCRAFT CORP. for $| mil-

lion.

GENERAL INSTRUMENT CORP., Newark, N. J.,
hos received o militory controct oworded by the
Ordnonce Ammunition Commond, Boston Ord-
nonce District, totaling opproximotely $2.3 mil-
lion for production of electronic fuzes to be used
in defense weopons systems. Fuses will be monu-
foctured by compony's F. W. SICKLES DIV. plont
ot Chicopee, Moss.

SPERRY GYROSCOPE CO., Greot Neck, N. Y.,
hos received o $9,004,533 oword from the U. %
Novy for continued engineering ond production
work on submarine novigotion equipment for
the Polaris Fleet Ballistic Missile progrom. The
oword is on instollment on equipment ond mon-
ogement funding for 10 new Poloris subs sched-
uled to join the fleet by the end of 1964,

HUGHES AIRCRAFT CO.'S MICROWAVE TUBE
DIV., Los Angeles, Colif., hos estoblished o new
field office ot 30 Linden Ploce, Red Bonk, N. J.
The office will cover the oreos of New York, New
Jersey ond Pennsylvonio.

JERROLD CORP., Philodelphio, Po., hos ocquired
ANALAB INSTRUMENT CORP., Cedor Grove,
N. J. Jerrold purchosed the ossets of Anolob
for on undisclosed number of shores of Jerrold
common stock. The purchose is subject to roti-
ficotion by Anolob stockholders. Operations
will continue under the nome "Anclob Instru-
ment Corp.'" Other Jerrold subsidiories include:
JERROLD ELECTRONICS CORP., Philo.; HAR-
MAN-KARDON, INC., Ploinview, N. Y.: TECH-
NICAL APPLIANCE CORP. (TACO), Sherburne,
N. Y.; ond PILOT RADIO CORP., Long Islond
City, N. Y,

SYLVANIA ELECTRIC PRODUCTS INC., subs. of
GENERAL TELEPHONE & ELECTRONICS CORP.,
hos received o $369,000 contract from Gentile
Air Force Stotion, Doyton, Ohio to monufocture
tunoble X-bond mognetrons. The units, Type
8543 will be monufoctured ot Sylvonio's plont
in Williomsport, Po.

ACCURACY, INC., Wolthom, Mass., hos mode
o second ocquisition of the current fiscal yeor
with the purchose of ALLOY WELDING-NU-
CLEAR PRODUCTS CORP., Lynn, Moss. Alloy
Welding will operote os o division of Accurocy.

MARTIN CO., AEROSPACE DIV. of MARTIN
MARIETTA CORP., Boltimore, Md., hos begun

NEWS BRIEFS

Capsule summaries of important happenings in
affairs of equipment and component manufacturers

construction on o new focility ot their Middle
River plont for conducting verticle test of the
TITAN 1l vehicle which will lounch the 2-mon
GEMINI spocecroft. The focility requires con-
struction of o 70-ft toll oddition to on existing
85-ft building. The complete structure which
will be obout 14 stories high will house 2 fully
erect, 103-ft TITAN I1I-GEMINI lounch vehicles.

RADIATION INC., Melbourne, Flo.,, ond DYNA-
TRON LABORATORIES, Comorillo, Colif., hove
onnounced offiliotion. This is o move to pro-
vide eoch with increosed focilities ond occess
to coostol missile morkets. Rodiotion hos oc-
quired o substontiol interest in Dynotron ond
under terms of on ogreement, moy ot its op-
tion, ocquire not less thon 80% interest over
o period of time.

SINGER MFG. CO., Finderne, N. J., ond PANO-
RAMIC ELECTRONICS, INC,, Mt. Vernon, N. J.,
hove onnounced tentotive ogreement for the
ocquisition by Singer of Ponoromic's ossets. The
purchose price consists of opproximotely 104,000
shores of Singer common stock ond Singer would
ossume Ponoromic's liobilities.

SURFACE RADAR and NAVIGATION OPERA-
TION, RAYTHEON CO., North Dighton, Mass.,
hos received o $5,603,000 controct from the U. S.
Novy's Bureou of Weopons for odditionol fire
control rodors. The rodors, designoted AN/-
SPG-51 will be used to direct the Novy's Tortor
missile.

The formotion of ALPHOMEGA RESEARCH
LABORATORIES, INC., Corle Ploce, N. Y., hos
been onnounced. The orgonizotion is currently
engoged in the bosic design of o new concept
in End-Fire ontennos.

CLEVITE TRANSISTOR, Wolthom, Moss., hos
estoblished o new field soles engineering office
ot 5635 Yole Bivd., Dollos &, Tex. The opening
of the Dollos office, the 10th field soles office
now in operotion, is port of o continuing pro-
grom to expond Clevite Tronsistor's notionwide
customer service focilities.

MID-WEST

IDEAL INDUSTRIES INC., Becker Ploce, Syco-
more, Ill., hos opened its new $750,000 office ond
Engineering Center. The 35000 sq. ft., 2-story
structure will contoin engineering lobarotories
ond model shop focilities, olong with engineer-
ing design ond development offices ond gen-
erol corporotion offices.

MOTOROLA INC., COMMUNICATIONS DIV.,
Chicogo, Ill.,, hos received on order from the
COMMONWEALTH EDISON CO. OF ILLINOIS,
for equioment to reploce 2-woy rodio systems
operoted by the Commonweolth's Northern ond
Southern Divisions. The equipment includes nine
&0-wott bose stotions ond 230 speciolly designed
tronsistorized MOTRAC mobile rodios.

THE VICTOREEN INSTRUMENT CO., Clevelond,
Ohio, hos received controcts omounting to $2,.
355,000 for rodiotion monitoring instruments from
the Generol Services Administrotion.

MINNEAPOLIS-HONEYWELL REGULATOR CO.,
ELECTRONIC DATA PROCESSING DIV, hos
been oworded o $2 million controct, for delivery
of 3 electronic computers for use in connection
with Project Apollo, by NASA. One Honeywell
800 ond two Honeywell 400s ore scheduled to be
in operotion by Oct. |, in the doto computing
center ot Slidell, Lo. neor NASA's Michoud
focility.
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MOTOROLA'S SEMICONDUCTOR PRODUCTS
DIY., Phoenix, Ariz., hos onnounced exponsion
plons totoling $3 million which include the com-
pletion of odditional production focilities o¢
well os construction of o new building. Ap-
proximotely 100,000 sq. ft. will be completed ond
turned into working production spoce ond the
new building, which will be two stories, wil
encomposs 55,000 sq. ft. ond is scheduled fo-
completion by Aprif 1963.

BECKMAN  INSTRUMENTS, INC., Richmond,
Colif., hos received o $300,000 controct from
PRATT & WHITNEY AIRCRAFT, div. of UNITED
AIRCRAFT CORP., for on onolog computer sys-
tem to be used in solving rocket engine design
problems. The system will consist of 2 onolog
computers ond reloted components ond will be
built by Beckmaon's BERKELEY DIV. ond delivered
to Prott & Whitney's Florido R&D Center, West
Polm Beoch, Flo.

ANACONDA WIRE AND CABLE CO., Hostings-
on-Hudson, N. Y., hos onnounced construction
plons for o new worehouse focility which will
provide 40,000 sq. ft. of worehouse plus o soles
ond service heodquorters. The compony olso
onnounced it would concentrote oll of its mont-
focturing on the West Caoost ot its Oronge, Colit.
plont. This follows the closing of the sole cf
its Redwood City plont to the SEQUOIA WIRE
CO., o wholly-owned subsidiory of RAYCHEM
CORP., Redwood City, Colif.

HUGHES AIRCRAFT CO.'S SEMICONDUCTOR
DIY., Newport Beoch, Colif., hos been oworded
o $300,000 controct by GENERAL DYNAMICS/-
ASTRONAUTICS, Son Diego, Colif., for produc-
tion of ultro high reliobility tronsistors for the
Atlos ICBM.

FAIRCHILD SEMICONDUCTOR, Mountoin Yiew,
Colif., hos onnounced the opening of o new
soles office in Scottsdole, Ariz.

TELECOMPUTING SERVICES, INC., (TSI), sub.
of TELECOMPUTING CORP., Los Angeles, Colif.,
hos received o I|-yeor controct from NASA fer
doto-reduction services on the SATURN pro-
groms. The controct involves opticol doto-reduc-
tion studies on SATURN ond odvonced SATURWN
progroms ot George C. Morsholl Spoce Flight
Center, Huntsville, Alo.

EITEL-McCULLOUGH INC., Son Corlos, Colif.,
hos received two seporote U. S. Army Signal
Supply Agency reseorch controcts, totoling some
$210,000. One of the controcts covers metollurgi-
cal reseorch ond development for ceromic elec-
tron devices, ond the other controct covers re-
search on o microwove window multipoctor ond
its inhibition.

THE BENDIX CORP., BENDIX-PACIFIC DIV., Hol-
lywood, Colif., hos received o controct for un-
derwoter beacons from the SPERRY RAND
CORP., Long Islond City, N. Y. The beocons
will give positioning informotion to ships in-
volved in trocking missiles ond spoce vehicles in
the Mobile Atlontic Ronge System (MARS). Con-
troct colls for on undisclosed number of tron;-
ponder beocons thot con tronsmit sound woves
over 3 miles through woter.

GENERAL DYNAMICS/ELECTRONICS, Scn
Diego, Colif., hos received o $100,000 study com-
troct from the U. S. Army Signol Corps, Ft.
Monmouth, N. J., to develop new techniques for
effective employment of rodor in bottlefield
situotions. The study is expected to lost over
a yeor.
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Vego Rating
(min.)
Vcer Rating
(min.)
(Rge=10 ohms)
hre (min.)
(Veg=1lv,
le=150ma)
fr (Veg=10v,
lc=50ma) (min.)
PRICE
(quantities 1 to 99)

PRICE

(quantities 100 to 999)

2N2087 2N2478 2N2479

120v. 120v. 80 V.

JOV. 60V,

40 30 30
150m¢  200m¢  150mc
$11.55 $7.13 $3.75

847 523 275

Philco epitaxial silicon mesa
transistors are available today
from your Philco Industrial
Semiconductor Distribulor.

Philco types 2N2087, 2N2478 and 2N2479—all NPN epitaxial
silicon mesa transistors in TO-5 cases—are industry’s only high
voltage, high speed, epitaxial devices. The combination of these
parameters in the same device ideally suits these types to DC-
to-DC power conversion, driving very large memory arrays, high
voltage wide band video and pulse amplifiers, and 28 volt servo
amplifiers, All 3 transistor types are available in production
quantities. Consult table in this ad for prices.

Send for complete data on Philco high voltage epitaxial silicon
mesa transistors, Write Dept. EI 962.

LANSDALE DIVISION, LANSDALE, PA.




TOTALS

Facts and Figures Round-Up
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GOVERNMENT ELECTRONIC
CONTRACT AWARDS
This list classifies and gives the value of electronic

equipment selected from contracts awarded by gov-
ernment agencies in July, 1962.

Accelerometers . ... .. .. 82,657
Amplifiers . ...... .. ... 3,563,299
Analyzers . ... ......... 601,338
Antennas . ... ......... 5,051,100
Batteries . ............ 1,105,020
Cable . ............... 464,831
Cable assemblies . ..... 205,554
Cable, telephone . ... ... 226,381
Calibration equipment 754,539
Capacitors . ... ........ 50,504
Communication equipment 5,038,005
Comparators . ......... 86,994
Computers . ... ..... ... 1,622,916
Connectors . .......... 401,943
Controls . ... ... ....... 1,299,439
Converters . ........... 4,175,221
Countermeasure set .... 7,476,236
Couplers . ... ... ... ... 915,229
Data conversion systems. 2,920,324
Data transmission equip-

ment ... ... ... ... 124,603
Digital trainer ......... 59,248
Drone systems ........ 5,000,000
Facsimile equipment . ... 933,509
Filters . .............. 454,116
Guidance systems . ... .. 7,500,000
Gyros . ............... 233,103
Hydrophones . ... ... ... 58,132
Indicators . .. ... ... .. 724,901
Loudspeakers . ........ 535,810

Measuring systems ... .. 1,981,226
Memory systems . ... ... 435,000
Meters . ... ... ... ... .. 1,475,410
Microphones . ... ... ... 374,445
Multiplexers . ... ... .. 60,800
Navigation equipment ... 5,521,075
Oscillators ... ......... 1,039,858
Oscilloscope . ...... ... 36,407
Radar . .......... .. .. 20,263,171
Radiac equipment . ... .. 923,909
Radio sets . ....... ... . 10,437,930
Receivers . ... ... .. .. .. 1,989,644
Recorders . ... ... ... .. 1,483,581
Recorder/Reproducer 1,726,694
Recording systems . .. 2,320,636
Relay armatures . ... ... 156,382
Relay systems .. .. 1,057,262
Relays . .......... .. .. 119,710
Reproducer sets . ... ... 318,104
Semiconductors . . ... ... 822,704
Signal generators . ... .. 2,092,364
Simulators . ... ... ... .. 1,088,549
Sonar . ............... 10,607,788
Switches ... .......... 820,350
Synchros ........... .. 415,743
Tape, recording . ....... 1,069,983
Telephone & telegraph

equipment . ... ... .. 2,610,452
Telemetry equipment ... 2,109,793
Teletype equipment 4,463,695
Test equipment . ... .. .. 8,005,485
Transceivers . ... ... .. 3,206,044
Transducers . ... ..... .. 197,406
Transmitters . ... ... . .. 3,081,115
Tube, electron ... ... ... 3,850,785
Tube, magnetron . ... . .. 345,785
X-Ray equipment . ... . .. 608,239

COMPONENT SHIPMENTS
RISE TO $3.6 BILLION

Shipments of electronic components
in 1961 increased nearly 6% over the
1960 level to an estimated value of
about $3.6 billion, according to the
Electronics Div., Business and Defense
Services Admin., U. S. Dept. of Comm.

Sales of capacitors gained 189%,
topping the $300 million mark, while
resistors rose nearly 16% to about
$286 million. Connectors were up
139 to $190 mitllion; quartz crystals,
30% to $28 million and complex com-
ponents, 32% to $38 million. Relqy
sales declined about 2% to $182 mil-
lion and transformer shipments were
down slightly to $181 miliion.

Total sales of electron tubes re
mained virtually unchanged at $860
million. A 139% increase in output of
power and special purpose tubes was
offset by declining sales of receiving
tubes, and by a relatively low level of
picture tube output in early 1961. )

The value of semiconductor ship-
ments increased about 4% to $565
million despite the sharp decline in
prices of many transistor and diode
items.

Unfilled orders for components at
the end of 1961 were about 8%, above
those of a year earlier, and amounted
to about 11 weeks of production at
the 1961 average rate.

I I I
FISCAL YEAR 196D {ACTUAL)

75 ; Federal Obligations for R&D, By Agency
TOTAL s Y
F| TIMAT 9
. FISCAL YEAR 1961 (ESTIMATED) : |EX)
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MOBILE MARINE CORPS
TRANSCEIVER AIDED
BY JENNINGS VACUUM
COMPONENTS

Jennings Vacuum Capacitors and Relays permit com-
pact mobility with high voltage dielectric and high
resistance to shock and vibration.

Collins Radio Company designed this very efficient
AN/TRC-75 transportable 1KW HF SSB communication
system for Jeep, truck, or shipboard installation. The
problem of designing a KW automatically-tuned, wide-
frequency-range transmitter to occupy such a small
space and operate perfectly under the most arduous
conditions demanded the smallest, lightest high-voltage
components available. No other components so capa-
bly met these requirements as Jennings.

The system includes Jennings Type RB3 vacuum transfer
relays and Type USLS 465 vacuum variable capacitor
in the automatically-tuned antenna coupler. Jennings
Type RESB vacuum transfer relays are also used to
switch high voltage RF coils.

The Type RE6B is designed to meet peak voltages of
30 kv and rf currents of 25 amps, yet it is only 3% inches
long. The Type RB3 has a peak voltage rating of 15 kv
and rf current rating of 15 amps rms. It has an auxiliary
set of contacts to turn off the transmitter before the
high-voltage contacts switch the antenna. The Type
USLS 465 is only 5 inches long and will withstand 10 kv
at its minimum capacity of 5 mmfd and 5 kv at its maxi-
mum capacity of 465 mmfd.

Jennings vacuum components possess many more exclu-
sive advantages to solve difficult design problems. We
will be pleased to send detailed catalog literature.

* COLLINS AN/TRC-75 TRANSPORTABLE HF SSB COMMUNICATION SYST

JENNINGS TYPE JENNINGS TYPE JENNINGS TYPE
USLS 465 RE6B

P
RELIABILITY MEANS VACUUM / VACUUM MEANS fﬂﬂllzyd
®

JENNINGS RADIO MFG. CORP., 970 McLAUGHLIN AVE., SAN JOSE 8, CALIF., PHONE CYpress 2-4025

26 Circle 10 on Inquiry Card
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...PLUS

off-the-shelf delivery
of over
100 types and sizes

ALITE HIGH ALUMINA .
P [Pro— Write today for Bulletin

A-40R—Full technical data
on standard and special
Alite ceramic-to-metal
seals.

ELECTRONIC INDUSTRIES + September 1962

In all phases of planning for high-alumina
ceramic-to-metal seals you can rely on Alite for the
“know-how” and “do-how” required to produce highest
quality for critical applications.

From design to finished part, every manufacturing step
— including formulating, firing, metalizing and
testing — is handled within our own plant and
carefully supervised to assure strict adherence to
specifications, utmost uniformity and reliability.

To simplify design problems and speed delivery,
Alite terminals, feed-throughs and cable end scals are
available in over 100 standard sizes.

88H-3
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SNAPSHOTS...
OF THE

ELECTRONIC
INDUSTRIES e

CONTRAST N
Tiny new transistor at lower right contrasts with large tube
at top, illustrating the trend toward miniaturization. Between
the two are several sizes of conventional transistors. Called
a Microseal transistor by its developers at Hughes Aircraft
Co.’s semiconductor division, Newport Beach, Calif., the new
model fits within small letter ‘o’ on an average typewriter.

“HONEYCOMB"

An engineer from Goodyear Aircraft Corp., inspects pressed Containing 1,646 panels, the radome can withstand winds up to
paper core which will be covered with glass fiber skins to 130 mph. Goodyear has already installed one radome and the
make hexagonal panels for ground-based spherical radomes. antenna it protects at a BMEWS site near Thule, Greenland.




EXPERIMENTAL TRANSDUCER

Hydroacoustic transducer, developed by Gen-
eral Dynamics/Electronics, Rochester, N. Y.,
is hauled from the waters of Seneca Lake,
N. Y., where it is undergoing trials. The
device is to be used as a massive source of
cound in anti-submarine warfare research. It
converts pressurized hydraulic fluid into vi-
bratory energy which is transmitted through
water as acoustic waves.

SPACE ANTENNA

Giant 60-ft.-diameter, 8-ton parabolic reflec-
tor, which contains 140 aluminum panels
aligned to within 0.024 of an inch accuracy,
is hoisted into place at Collins Radio Company
facilities near Dallas, Tex. The reflector is
part of a $1 million deep space tracking sta-
tion. Cost of the station is being borne by
the company.

COMMUNICATIONS POTENTIAL

Close-up view of gallium arsenide diode that
will transmit twenty TV pictures simultane-
ously on a single beam of nfrared light.
The diode (in back of the small hole in the
center, through which the infra-ed light beam
is emitted) was developed by the M.I.T.
Lincoln Labcratory.




Inductrol® regulator assures precise voltage control
at station KCSJ’s television

G-E INDUCTROL REGULATOR
@ Automatic voltage control accuracy of
+1%
@ Smooth, stepless voltage control
@ DOrift-free controls
® 100% overload capacity up to 1 hr.
@ 98 to over 99% efficiency

® Load power-factor, frequency, and tem-
perature compensated

® No harmful waveform distortion
® Rugged, compact design

In the transmitter building at the
base of television station KCSJ’s 977-
foot tower near Pueblo, Colorado, a
General Electric Inductrol voltage
regulator precisely controls input to
all electronic equipment. Before the
Inductrol regulator was installed,
frequent line-voltage drops of as
much as 25 volts had to be corrected
manually. Now, aeccording to Chief
Engineer Kenneth Renfrow, ‘“The
Inductrol regulator automatically
holds our input range within two
volts and has functioned 28 months
without control adjustment, or main-
tenance. It can’t be beat for our type
of operation.”

transmitter

A General Electric Inductrol regu-
lator will benefit your operation, too.
Designed on the inherently simple
and reliable induction principle, In-
ductrol regulators can be used to
hold fluctuating voltage to precise
limits or to provide a variable voltage
output from a relatively constant
supply. Applications include radar,
communications equipment, rectifiers,
computers, laboratory equipment,
and many others.

For full information, call your G-E
Sales Engineer. Or write for Bulletins
GEA-7690 and GEC-1450C to Gen-
eral Electric Company, Section 457-
09, Schenectady 5, N. Y.

Progress Is Our Most Important Prodlct

GENERAL @3 ELECTRIC




B P

* OHMITE.

p OHMITE

= 1 WATT

3 WATTS

5 WATTS

10 WATTS

180N NHMS

VITREOUS ENAMELED

Wire-Wound on Ceramic Core
(RW57, RW5E, RW5S9 Types)

1 WATT
1 WATT

3 WATTS

5 WATTS

3 7 WATTS

> 10 WATTS

INSULATED SERIES 88
Wire-Wound on Ceramic Core
Molded in Silicone-Ceramic

(RW6E7. RWEB, RWE9 Types)

@ RESISTORS SHOWN ACTUAL SIZE

5 WATTS

10 WATTS

25 WATTS

INSULATED TUBEOHM
Wire-Wound o1 Ceramic Core
Inside a Ceramic Tube

(RW55, RW56 Types)

PROBLEM SOLVERS
IN AXIAL LEAD RESISTORS

MINIATURE CIRCUITS: Resistors A, B, E, F pack 1 to 3 watts
in sizes smaller than many nonpower units.

INSULATED RESISTORS: Choose from two types, E to J and
K to M. Meet all MIL requirements for insulation.

PRECISION AND POWER COMBINED: Use E to J for tolerances
down to 0.05%,; A to D for tolerances to 1%.

MIL REQUIREMENTS: All pertinent MIL-R-26C types.
WELDABLE LEADS: Nickel—specify ‘‘weldable’ (untinned).

Write for “‘Axial Lead” Literature

Rheostats e Power Resistors e Precision Resistors o
Relays o R.F. Chokes ¢ Germanium Diodes o Variable
Transformers ¢ Tantalum Capacitors ¢ Tap Switches

ELECTRONIC INDUSTRIES + September 1962
&€ Circle 13 on Inquiry Card

OHMITE

HIGH TEMPERATURE OPERATION: A to D and K to M are
rated up to 350°C; E to J, 275°C or 350°C depending on
the application.

LOW TEMPERATURE COEFFICIENT: Use resistors E to J for 20
ppm/°C, standard.

IMMEDIATE DELIVERY: A, B, C, D, G, H, J stocked in popular

MIL and commercial values. Call your electronic dis-
tributor or the factory.

OHMITE

OHMITE MANUFACTURING COMPANY
3€62 Howard Street, Skokie, Illinois

Circle 14 on Inquiry Card 31
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High voltage
High gain
Low leakage

Silicon Planar

DIFFERENTIAL
ERS

AMPLIFI

Matched h FE
Matched VBE
Thermally matched

Fairchild Planar process alone makes this matching practicable in volume production

Matching ______2N2060 2 Test
Characteristics Min. Max. Units Min. Max. Units Min. Max. Units Conditions
Beta Ratio 09 1.0 0.8 1.0 09 1.0 |C= 1.0 mA VCE =50 V-
Beta Ratio 09 1.0 |C =0.1 mA VCE =50V
VBE Differential 0.005 Volts IC= 1.0 mA VCE =50V
VBE Differential 0.005 Volts 0.015 Volts 0.005 Volts IC =0.1 mA VCE =50V
AVBE Tracking 10 uv/eC 25 uVv/oC 25 uVv/eC 'C =0.1 mA VCE =50V

A T AR
FAIRCHILD

O = i L AN |
SEMICONDUCTOR

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. « YORKSHIRE 8-8161 - TWX: MN VW CAL 853
A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION
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Japanese Transistor Radio
Export Quota Maintained

The quota on exports of Japanese
transistor radios to the U. S. A. and
other nations will be maintained at the
present level for the rest of 1962, states
the Japan Machinery Exporters Asso-
ciation.

An understanding to this effect has
been reached between the Ministry of
Internatioal Trade and Industry and
electronics industry circles, said Misao
Matsuda, Director of the association’
Business Div. He said the agreement
applies to three or more transistor
radios.

“Japan has no thought of increasing
the volume of transistor radio exports
despite the strong trend in the U. S.
toward slashing the price of American-
made O6-transistor radios,” the JMIEA
official stressed. *Under such circum-
stances it is feared that increased Jap-
anesc exports would be detrimental to
hoth countries and would lead to cut-
throat competition.”

The JMEA spokesman pointed out
exports of Japanese transistor radios to
all areas were increasing steadily. He
expressed the belief that this trend
would continue in the future. He raid
there were no adverse factors indicat-
ing a decrease in exports and that de-
mand was firm the first half of this
year.

Hong Kong — Japanese diplomats
have requested this crown colony to
restrict its imports of transistor radios
to the U. S. Radios assembled here are
underselling Japanese - made radios in
America,

INTERNATIONAL MEWS

Saigon — An analog computer has
been delivered to the Vietnamese
Atomic Energy Office here by a U. S.
firm, Electronic Associates, Inc., of
Long Branch, N. ]J.

Tokyo—Honeywell Electronic Data
Processing has concluded and agree-
ment with Nippon Electric Co. under
which that firm will manufacture and
market the division’s full commercial
computer line in Japan.

Tokyo—A computer which meacures
a pearl’s gloss and luster is being used
by the Japanese Pearl In:titute. It was
developed by Tokyo Shibaura Electric
Co.

Tokyo—Japanese manufacturers are
beginning to turn to automation 1o
keep costs competitive as prices con-
tinue to rise.

EUROPE

Stockholm — Standard Radio &
Telefon Co., an ITT associate com-
pany, has been awarded a prime $10
million contract for automating Swe-
den’s national air defen-e system.

Berlin — IFor a newly - constructed
main pit shaft in the Ruhr coal-mining
area, Germany's AEG Co. has supplied
new industrial TV equipment. It will
be used to supervise the discharging
process in the conveying plant.

Vienna—Telephone service between
Austria and Italy has been increased
by opening of a 50-mile coaxial cable
system between Klagenfurt and Tar-
visio. The system will provide an ul-
timate capacity of 960 telephone cir-
cuits, opposed to 159 at present. It was
built by Standard Telephones &
Cables, Ltd., a British IT&T associate.

MESSAGE FROM THE HEART

ELECTRONIC INDUSTRIES -

Electrocardiogram of
Edward G. Robinson
was phoned from
Nairobi to his physi-
cian in Los Angeles
using this Mnemotron
Co. “Sonlink.” It is
checked by Dr. L. A.
Scarrone (L), of
Foundation for Diag-
nostic Research and
Education, NYC, and
C. Gelman, of Grand
Central Hospital,
NYC.

September 1962

HIGH-SPEED PRINTER

The Rank Organization’s Xeronic high-speed
computer output printer produces forms at
linear paper speed of 40 ft./min. The speed
represents computer output rate of 4,700
characters/sec. British government will use
this to maintain 26 million insurance accounts
under new graduated pension plan.

Belfast—A 50,000 sq. ft. plant for
producing telephone exchange equip-
ment has been opened near here by
Standard Telephones & Cables, Ltd.,
an IT&T associate. The Northern
Ireland Development Council supplied
the huilding. The company is con-
structing a 150,000 sq. ft. structure
nearby.

Paris—William T. Stratton has been
chosen Manager of the Paris Office of
Hughes International. He succeeds
George E. Todd Manager of European
Offices, who also has been filling the
Paris job.

London—A low-cost TV station that
can he operated by one man and trans-
mit programs up to five miles has been
designed by KMI Electronics, Ltd.
Able to be fitted into a classroom, it
includes a S50-ft. aerial mast, a live
pickup TV camera and film and slide
projection equipment.

Rome—An entire ground telemetry
station for missile tracking was flown
from Burbank, Calif., to Sardinia to fill
an order from the Italian government.
The system was built by the Raytheon
Co.

»

London—Marconi's new “solid-state’
Type HU-121 Autoplex, combines two
or four teleprinter channels by time-
division multiplexing. It automaticaliy
corrects errors occurring in transmis-
tion.

London — An automated hot-strip
mill will begin operating later this year
at Llanwern, Wales. The 68-in. mill is
located at the Spencer Works of Rich-
ard Thomas & Baldwins, Ltd. All its
operations — from the slag reheating
(Continued on paye 36)
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Some engineers now design high-
frequency switching circuits by:

. Estimating transistor electrical characteristics at the design
operating points rather than at points specified on the manu-
facturer's data sheet.

. Allowing for variation in specification limits of devices due to
changes in current and voltage.

. Allowing for parameter variations resulting from changes in
temperature.

4. Throwing in a safety factor based upon educated estimates.
5. Breadboarding circuits with limit transistors and checking

operation at temperature extremes. Then, when necessary, due
to unsatisfactory performance of breadboarded circuits by:

o Trimming safety margins

o Refining circuit design

o Writing specs for special devices

o Selecting specials at Incoming Inspection

Making these estimates and calculations and doing expensive
breadboard testing and analysis wastes valuable time and
frequently results in marginal or over-designed circuits. ..

min
But not YOU if you use Motorola’s
new 2N964A Designer’s Data Sheet

1. 1t contains limit curves that fully define “on” conditions from
2 to 100 mAdc (e, Veersan, Vagsan); “off” conditions (leakage,
latchup); and “transient” conditions (total charge, rise and
fall time constants).

2. Sufficient curves are given on important design parameters
to permit easy construction of any other curve desired.

. Curves define necessary min-max limits.

. Curves are given for various junction temperatures.
. Safety factors are included in the curves.

. Breadboard is used merely to check circuit analysis.

~N OO & W

. The 8-page Motorola “Designer’s Data Sheet” contains typical
calculations showing step-by-step how you use this complete
design information for switching circuits.

In fifteen minutes you'll learn more about this transistor from the
Designer's Data Sheet than you could in days of testing. Tightly
specified in characteristics, but designed for a broad range of
application, the Motorola 2N964A transistor is the ideal high fre-
quency switch for most of your requirements.

For a copy of the Motorola 2N964A Designer’s Data Sheet, or for
more information, write or call your local Motorola Semiconductor
Engineering Representative.

ool {o]W. Y scmiconductor Products inc.

A SUBSIDIARY OF MOTOROLA. INC.
5005 EAST McDOWELL ROAD « PHOENIX 8, ARIZONA 1986



solid state

" PORCELAIN CAPACITOR

I abstock EFE its

100¥°° 7 USE AXIALLY
(o OR RADIALLY!

FOR EXPERIMENTAL USE

Electronic components are used up fast in experimental work, and
budgets often take a beating. The two assortments of Axial-Radial
“VY” Capacitors not only provide the units you need for prototype
and breadboard use, but are offered at 45% off list price.

Parts are packaged and sorted by value in individual, labeled drawers
for fast, easy selection. 32-drawer, enameled metal cabinet is compact,
sturdy — takes up less than 1% sq. ft. of bench space.

GENERAL PURPOSE KIT

Contains 576 parts consisting of 18

RF CAPACITOR KIT

pieces each of VY 12 and VY 16 case
sizes in all values between 100 and
1000 mmf., and the following lower val-
ues: 10, 22, 33, 39, 47, 68 and 82 mmf.
5% tolerance.

Complete Kit, Specially Priced At ... $380.00

Contains 18 pieces each of the follow-
ing capacitance values in the VY 12
case size: 1.0, 1.5, 2.7, 3.3, 3.9, 4.7,
5.6, 6.8, 8.2, 10, 12, 15, 18, 22, 33 and
47 mmf. 5% tolerance.

Complete Kit, Specially Priced At $180.00

Write for FREE CATALOG on the complete line of “Vitramon” Porecelain and Ceramic Capacitors

®
' 4
INCORPORATED

Box 544 « Bridgeport 1, Connecticut

ELECTRONIC INDUSTRIES +« September 1962
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TEFLON
+ SILICONE ADHESIVE

PRORUCES
TEMP-R-TAPE®
A

HIGHLY
RELIABLE
CLASS H
INSULATION

Pressure Sensitive Temp-R-Tape® is produced by CHR in a good
variety of thicknesses and widths. If you require reliability Temp-
R.-Tape has it ... m High dielectric. m Resistant to environmental
aging. ® Withstands temperatures from —100 to -+500°F. m
Extremely thin and lightweight. m High elongation — tight wrap
over sharp bends. ® Non corrosive — non contaminating. ® Non
moisture absorbing. ® Temp-R-Tape is stocked by distributors
across the country. Check Thomas Register
for your local CHR Distributor. The Con-
necticut Hard Rubber Co.,, New Haven,
Connecticut.

*DuPont TM Temp-R-Tape is a registered TM of CHR.

CONNECTICUT HARD RUBBER CO., NEW HAVEN, CONN.

36 Circle 18 on Inquiry Card

INTERNATIONAL

WEWS

furnaces to the coil conveyors—will be
controlled by a GE-412 computer.

Londen—A\ new closed-cireuit TV
canteras which can be operated Trom a
12-v, de car battery or ac mains has
been announced by M Electronies

AUSTRALIA

Canberra—The second of two-large-
scale Honeywell 800 computers, valued
at more than $2 million, has been flown
from Boston to Au-tralia. The EDP
systems are consigned to the Dept. of
Defense here.

NORTH AMERICA

New York — American husiness tirms
establish foreign subsidiaries to main-
tain and ¢xpand markets, not bhecause
of tax advantages, reports the National
Association of Manutacturers, (1 82
large firms surveyed, only 15 mention-
cd tax advantages as an important rea
sont for establishing foreign subsidi-
aries.

Washington, D. C.—Draper Daniels,
Illinois advertising executive, has been
appointed U. S. National Export Co-
ordinator. Operating from the Dept. of
Commerce and responsible to Secretary
Luther H. Hodges, Daniels will co-
ordinate the export expansion pro-
grams of all government agencies.

New York—An up-to-date catalog of
clectrical standards used 1n 38 foreign
countries, imcluding  those of memben
nations ot the Common Market, has
been published by the American Stand
ards \ssociation.

SOUTH AMERICA

Caracas—One of the largest power
stations in South America, the hydro-
electric Macagua I station on the lower
Rio Caroni, has been put into opera-
tion after a six-year construction peri-
od. Six hydro-electric alternators were
supplied by AEG, of Germany.

AFRICA

Sahisbury A model electronic teach-
ing lab was one of the highlights at
the U. S Exhibit at the Third Central
African Trade Fair, 1t was held in Bul-
awayo, another Southern Rhodesian
city.  Dlonder - Tongue  Laboratories,
Newark, N. [, supphed the equipment.

Accra — Based on power available
from the Volta River Project, Ghana
plans to develop an electronics indus-
try. Radio and TV assembly plants
will be built along with facilities for
electrical production.

ELECTRONIC INDUSTRIES + September 1962
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T Key to terminal types: L

= Insulated stranded leads, S
@® Franchised local distributors quote factory prices through 500 meces. Contact factory for prices in higher quantities.
3 The foliowing resistances are standard if they fall within the limits listed: 10, 20, 50, 100. 200, 500, 1K, 2K, 5K, 10K, 20K, 25K (wirewound oniy),

End Power
Description All units shown ¥ actual size . o Rfé;‘s"l‘z;!ces Terminals Se:&r;&s To(l;',ance (Rveal;r‘\f‘
r- 1 — -+ - -— - T————— — — pp—
GENERAL- loa L8P 0073
PURPOSE TRIMPOT 200 to 50K o . 10 025
WIREWOUND 100K L’ 0-5.0
SURPOSE 20K to
RESISTONG wiwpoT 215 {0 LstP 010 20 025
CARBON
F =
N 100 e
TEMPERATURE TRIMPOT 260  to50k L S'P 002 10 10
WIREWOUND 100K 5 050
== . e - S e = = e
MRIATUR "
) =
Highe TR TRiveor 3000 (%% P 0010 =10 05
TEMPERATURE .
WIREWOUND
HIGH-
20K to a0 -
TEMPERATURE TRIMPOT 3001 R ¢ Glo =20 020
CARBON
allj(?l-iMlNlATURE 1000
HIGH S— RivPoT 220 MO Lewr 0010 010
WIREWOUND
- - -
I 2288- 15203 0% 102 .o >
TEMPERATURE e TRIMPOT 224 o0k LS 00 5 1.0
WIREWOLIND — e W00k L8P 050
Tilenaruse TRivoT 3051 2K Lsp 010 0 025
RESISTON 1 Meg w2 o ..
CARBON
— 00 P 002
TEMPERATURE TRIMPOT 3010 to 50K +10 1.0
WIREWOUND 100K L* P* 0-5.0
e ==
HIGH-
TEMPERATURE TRIMPOT 3011 21% o LL*, P 0-1.0 +20 0.25
RESISTON eg
CARBON
N 1000 -
T i;"? . i S mwor oaw MR LW oo w5
MILRO-MINETURE wiMpoT 3281 20Kt pw g1 +20 025
RESISTON 1 Meg ! d !
CARBON
SUB-MINIATURE
. 1000 L
YEMPERATURE TRIMPOT 3250 1’5~ 5y 001 +5 1.0
WIREWOUND 5
e .
- 20K to
gggﬁll;ztwuu TRIMPOT 3251 1 Meg W 1.0 +20 0.50
CARBON

Opr'all"g‘ Ad]#::"msenl :P?Fésgi) NSile (Iwnchesl 0
105 25 No 5/16 Y 1%
125 22 No 5/16 Y l‘l/l
175 25 No 5/16 Y 1Y
175 —15 :es A;) 16 5/32 %7
150 15 Yes 5/16 5/32 %
175 15 Yes 5/16  3/1b 1
175 22 Yes 5/16 /16 1%
150 22 Yes 5/16 3/16 1Y
175 25 Yes 5/16 9/32 1Y%
150 22 Yes 5/16 9/32 1%
175 25 Yes 13/64 % %
150 25 Yes 13/64 % ¥

/16 % 1]
175 25 Yes

1732 % Ya
150 5 ves /16 '{Z z

Standard
Resistances Prices,
(Ohms) 1.9 10-

10 to 10K 54 86 34 50 34 05
20K 25K 6.4

7 5_6 09 6 30
9.8 8.50

1oox 7.65

20K to

ey 486 450

1010 10K 5.94 550
20K-25K 7.56 7.00
50k 810 7.50
100K 9.72 9.00

S =

50-10K 972 9.00
20K 10.80¢ 10.00

20K to
ey 918 850

luuto 10n  8.64
20K to 30K 10.26

8.00
9.50

10 to 10K 7.02
20K - 25K 8.64 B8.00
50K 918 B8.50
100K 11.34 10.50

6.50

ZlOK o ;02

Meg 5.85

10to 10K 7.02
20K - 25K 8.64
50K 9.18 8.50

100K 11.34 10.50

20K to

Cheg 702 650

100-10K 7.56 7.00 6.30
20K - 25K 9.
50K 9.72 9.00 B8.10

)
Fod
o
-3

20K to

ey 756

7.00 6.30

10010 10K 671 6.22
20K - 25K 7.56 7.00

50K 10.01 9.27
6 69
9 75

100 to 10K 7.23
20K - 25K 7.97
50K 1053

20K to

1 Meg 6.53

783 7.25

Solder lugs (includes 33675 & 3300S, pane! mounting bushing only), P

Printed circuit pins, W

7 Or 0 to 0.5 ohms, whichever Is greater.

@ Ali models are sealed against sand and dust.

Or 0 to 1.0 ohms, whichever is greater.

Closer tolerances available on request, except commercial models.

< Humidity-proof version available on speciai order. Contact factory for part number, price and delivery.
TRIMPOT, TWINPOT, TRIMIT, and E-Z-TRIM are registered trademarks of Bourns, Inc. Other products made by Bourns, Inc

are identified by trademarks

Uninsulated wires (side mounting 3250, 3251, 3280

which include BOURNS®, TRIMISTOR®, TRIMME

50K, 100K, 200K, 500K, 750K, 1 Meg. Other resistances available on special order.

a37v3sSNN

o
c
=
=
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=<
©
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o
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SILVERWELD#. RESISTON®, PARILIUM&,. -and.RESISTALOY®),

SINGLE-TURN

COMMERCIAL

SPECIAL-PURPOSE

All umts shown 33 actual size

&

Description

MICRO-MINIATURE
HiGH-TEMPERATURE
RUMIDITY-PROOF

WIREWOUND Panel Mounting

SUB-MINIATURE
SINGLE-TURN
WIREWOUND

Panel Mounting

SUB-MINIATURE

04
V&

Name

TRIMPOT

TRIMPOT

TRIMPOT

TRIMIT

TRIMIT

E-Z-TRIM

E-Z-TRIM

TRIMPOT

TRIMPOT

TWINPOT

TRIMPOT

Model

3300

3367

3368

271
273
275

272
274
276

3067

3068

207

3020

209

3030

Resistances Termlnals
( )

5002
to 20K

1009
to 20K

20K to
1 Meg

1000
to 10K

20K to
1 Meg

500
to 20K

20K to
1 Meg

1002
to 100K

1009
to 50K

102
to 50K

109
to 10K

SINGLE-TURN
RESISTON
CARBON
Panel Mounting
- I.RINII" ------
27/-1-403 jox
COMMERCIAL
WIREWQUND
..... r——,,,,,m,
27¢-1 405 1 MEG
COMMERCIAL
RESISTON
CARBON
COMMERCIAL
WIREWOUND
COMMERCIAL
RESISTON
CARBON
HIGH-POWER
(2-WATT)
HIGH-
TEMPERATURE
WIREWOUND
mcw FOWER
MOUTLE  TMpOT
uummmr -PROOF
WIREWOUND O ““M{Z'th«m- 5
DUAL-
ELEMENT
WIREWOUND
) POVRNS TRiMpr®
HIGH-POWER "':2‘»‘“'""
(15-WATT) a0
HIGH. @ 1030L-1-502-5« @
TEMPERATURE
WIREWOUND
[mmner— T
MOUNTlNG - e
b“uowf':g"k ‘1

SP

SP

L*

*Models so designated are available with the added convenience of panel
mounting. Unique design permits quick factory conversion of “off-the-sheif"”
units. Clip brackets, mounting brackets and mounting screws are

available for other mounting requirements.

e M. s W - —

End Power Max. Humidity Standard
Settings  Tolerance Rating Operalmg Adjustment  Proof @ Size {Inches} Resistances Prices, U.S.A.®
(%) (%) (watts)  Temp. (°C)  Turns  (Mil Specs H w L (Ohms) 1.9 10-24 25-49
= - E—x RS
. 50!010K 594 5.50 4.95
010 =5 05 175 1 Yes _ /16dia.x3/16 56 7.00 630
5/16 dia. x 7,32 SDlolOK 591 825 7.43
—_ _ 20K 10.53 9,75 8.78
0-1.0 -5 05 105 ] Sstf:t‘:y Y2dia.x 15/64 1001020k 485 4.50 4.05
) - . Only Y dia.x17/64 10010 20K 567 525 4.73
; 20K t
010 =20 025 105 LS wdax1ses iMeg 594 550 4.5
- Only % dia. x 17,64 20Kto 6.75 6.25 563
1 Meg
= ¢ . LIS I
0-2.0 10 0.25 85 25 No 5/16 % 1% 100t lok 3.18 295 265
075  *20 02 85 25 No 516 % 1% 2Rl 373 350 315
Steady
0-1.0 +10 05 85 15 State  23/64 9/32 1 501020k 1.65 153 1.37
Only
Steady OK(t
0-5.0 +20 0.2 85 15 State  23/64 932 1 1Me§ 165 1.53 1.37
Only
- .
002 +10 20 175 25 No® 13716 9/32 1y 1001 30K 1026 .50 858
e B8 a0 e e
0-0.1 +5 375 200 25 Yes 2164 Vi 1% Moirhacohsinok oo
0023 10 0.25(each oo 75 N 5/16 Y 1% 30K° 3ok 1398 1390 1930
A element 0 X * 50K 16.20 15,00 13.50
0-5.0 +10 15 265 25 No  1-5/64 33/64 1-17/64 10 to 10K 12.96 12.00 10.80
i e I e LI TN e W T . L S —

addtoprice
of basic unit

209 2.16 200 1.80
All others .81 .75 .68
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MODEL 3100
SUB-MINIATURE
RELAY

MODEL 3
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Six Phase
Star Application
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$ TARZIAN HEAVY DUTY RECTIFIERS

Hard solder joints
top list of features
in Tarzian hermetically sealed

2502w Rectifiers

ELECTRONIC INDUSTRIES

[ T—— ' le

RS = Sarkes Tarzian 9-50 « Output=230 VDC @ 1250 amps dc
Ripple =4.5% (unfiltered)  lac =500 amps RMS
(Forced air cooling, 2000 tfm, fin size 6° square, Cu)

m Hard solder at every junction interface, to resist
metal fatigue, is only one example of Tarzian’s
ability to give you the latest top-performance fea-
tures at low cost. The 250 ampere, 100 to 600 piv
Tarzian ST9 series rectifiers also give you:

o Hermetic seals at all points

e Special refractory metals to support silicon junction,
match silicon expansion coefficient

e Special Tarzian processed silicon with very low
dislocation density, eliminating points of high voltage
or current concentration

® Opversize alloyed junctions, holding maximum forward voltage drop
to a Jow 1.2 volts in all units

o Processed in reducing atmosphere for maximum bonding and stability
Take advantage of years of Tarzian experience in rectifier production.

Prices are competitive. Delivery is prompt. Application engineering
assistance is free. Write today for specifications and application ideas.

Tarzian
Type®

§T9-10
S§T9-20
§T9-30
§T9-40
§T9-50
§T9-60

®Add N for negative, P for positive, base polarity

tOther 600 PIV units available for 0.5, 0.75, 1.5,
2, 6, 10, 12, 20, 35, 50, 100, 150, and 200 ampere requirements

Peak | Max. Max. Max.
inverse inverse forward reverse
volts volts voltage drop | current (ma)
100 70 1.2 50
200 140 1.2 50
300 210 1.2 50
400 280 1.2 50
500 350 1.2 50
J 600 F 420 1.2 50

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners « Closed Circuit TV Systems » Broadcast
Equipment e Air Trimmers « FM Radios « Magnetic Recording Tape « Semiconductor Devices

SEMICONDUCTOR DIVISION « BLOOMINGTON, INDIANA
dian Li

: Marsland Engineering Limited « 350 Weber Street North, Waterloo, Ontario

September 1962
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SWITCH SHOWN ACTUAL SIZE

The Oak Approach

St

for space headaches

]

4
e 11 P88 28 oy wY 't D
e NTTacommxeect ual

3OO0 @)

1 cuts space nro

It’s become almost axiomatic in electron-
ics that “thinking big” requires thinking
small. And, of course, when circuit pro-
portions shrink, the demand for smaller
switches mounts correspondingly. Imag-
ine how many tight places are presently
crying for the advantages of this new
half-inch diameter, multisection rotary
switch: the very first of its kind, function-
ally equivalent to a regular-size rotary —
physically smaller than your index finger!

Obviously rotary switches have ‘“gone
small” before; but this is far-and-away
the first multisection, 12-position design
able to match the versatility of its more
sizable counterparts. Up to 5 sections per
switch; 3 poles per section! And small

size doesn’t imply delicateness. Half-inch
QOak rotary switches shrug-off environ-
mental extremes . . . withstand 50-hour
salt spray ; featurereliable double-wiping,
self-cleaning contacts.

Even if your present requirements are
apart from this sort of diminutive design,
Oak application engineers still offer you
a vital service. Their experience ranges
through all sorts of switching problems
involving function, environment, space
and costs. And Oak capabilities also en-
compass production of precision subas-
semblies, made to your exact specifications.

For further information, contact your
Oak representative. Or, feel free to phone
us direct any time that we can be of help.
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Where creativity pays practical dividends

OAK rotary Power-Rated Switch — New
compact design, with trim profile. Lowest-cost of all
rotary power switches! Actually brings savings of one-
third to one-half, compared to other alternatives. And
the new Oak rotary Power-Rated Switch is just one
current offspring of New Product Engineering — the
department at Oak now given the full-time assignment
of creating and improving product design. Rotary
power switches can be had with one, two or three
sections; provide up to 12 positions. UL listed for 125
vac, 6 amps; inductive rated at .75 PF'; tested to 60,000
makes-and-breaks — or ten times UL requirements!

OAK space-saver slideswitch — 30% slimmer
than prior designs, with seven fewer parts. Width
savings so significant as to suggest literally hundreds
of uses in equipment where space is at a premium!
Economical too — you’ll find this trim, new slideswitch
priced lower than bulkier, ordinary models. Series-200
Oak slideswitches are obtainable in 11 different switch-
ing configurations. Rated 3 amps; available with or
without UL listing. Double-wiping, self-cleaning con-
tacts. Operation thoroughly tested, proven more relia-
ble and longer-lasting than even its popular forebears.

OAK also helps you save time! A new program
now means distributors nation-wide will carry more
than 130 types and sizes of Oak rotary switches, right
on their shelves! You’ll find superior replacements for
many common makes; plus special configurations not
available from stock anywhere else. Also component
parts for assembling your own style of switch, from
one to four sections, two to 23 positions. Quality is
fully equivalent to our custom switch runs. Call collect
for the name of your nearest Oak stock-switch distrib-
utor: Areacode 815; 459-5000—request Oak operator 10.
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DISTRIBUTOR

OAK MANUFACTURING CO.

CRYSTAL LAKE, ILLINOIS » Telephone: Area Code 815; 459-5000; TWX: CRYS LK 2350-U;

Plants in Crystal Lake, Illinois ¢ Elkhorn, Wisconsin

Subsidiaries: OAK ELECTRONICS CORPORATION DELTA-f, INC. McCOY ELECTRONICS CO.
Culver City, Calif.

ROTARY AND PUSHBUTTON SWITCHES e« TELEVISION TUNERS ¢ VIBRATORS ¢ APPLIANCE

Geneva, Ill. Mt. Holly Springs, Pa.

AND VENDING CONTROLS ¢ ROTARY SOLENOIDS ¢ CHOPPERS * CONTROL ASSEMBLIES



HOW ARMCO NI-FE &y
MAGNETIC ALLOYS

HELP YOU
1 == Design
Efficient,
Low-Cost
s Electronic
~ Components
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Armco 48 Ni and 48 ORTHONIK® provide all the basic
advantages of nickel-iron magnetic alloys, plus a full !

range of magnetic propertics and thicknesses that enable § Electrcal + L L

S

Steel Electrisal

you to achicve design objectives more precisely and at % Apparatus
least cost. In addition, our free 64-page manual gives \: j

you necessary design curves and other pertinent data on

cach alloy and thickness. For communication, computer, control and

high cfficiency equipment, as well as the rapidly expanding list of other
clectronic apparatus, these materials offer useful advantages.

Armco 48 Ni—Combines high permeability at low and moderate in-
ductions with low coercive force and low hysteresis loss. It is available
in thicknesses of 2 to I4 mils and is specially processed for wound cores
or luminations. Armco 48 Ni is especially suitable for communications
equipment, high quality transformers and other units requiring high
permcability.

Armco 48 ORTHONIK — This highly oriented Armco alloy combines
a rectangular hysteresis loop with low coercive force and high permeability
at low and moderate inductions. Available in thicknesses from '4 to 14
mils for use over a wide range of frequencies. An ideal core material for
reactors, computor components, magnetic amplifiers and bi-stable ele-
ments for logic circuits.

Use Armco Nickel-Iron Magnetic Alloys to give your products maxi-
mum efficiency most economically. Write us for complete information.
Armco Division, Armco Steel Corporation, 2382 Curtis St., Middietown, Ohio.

\ ) .
ARMCO Armco Division

V
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This Detector’s 1pv Sensitivity Will Find It

. : m
of FILTER ',Qj TUNING
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TUNED AMPLIFIER
AND NULL DETECTOR
cypy N2
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QUTPUT
. 20-206 200 G-2KC
METER - 2-20KC

e
LINEAF sokc. T
@ 100KC

A ! Type 1232-A

‘ Tuned Amplifier
FILTER FREQUENCY g and Null Detector
$360

A carcful analysis of this popular instrument will reveal why
engineers are specifying it when they require a highly sensitive, low noise, continuously
tunable null detector. Extremely high sensitivity is attained by new circuits that stem

from the application of a simplified noise theory* developed by GR engineers. Continuous tun-
ing is provided by an RC null network that contains a potentiometer as its single variable
element. This unique feature e¢liminates the alignment and tracking problems associated with
conventional null networks using three variable elements. Other major features are listed below.

Although designed primarily as a bridge detector, the 1232-A can be used, as well, as a detec-
tor of high-frequency modulated signals (with a crystal demodulator), audio-frequency wave
analyzer, and general-purpose tunable amplifier.

® EXTREMELY HIGH SENSITIVITY — one microvolt or better, ® LINEAR OR LOGARITHMIC RESPONSE — provided by meter
full scale, over most of the frequency range. switch. Compression adds 40 db to upper portion of meter scale

® EXCELLENT SELECTIVITY — bandwidth at any frequency is for null measurements; does not affect sensitivity at bottom
about 5%. Second harmonic rejection is at least 35 db. Above G E ulelisr 12,

200 cps, 60-cycle rejection is at least 60 db. ® SMALL, COMPACT, AND LIGHTWEIGHT — fully transistorized,

® LOW NOISE LEVEL — less than 0.2 uv for most of the tuned unit measures 8 inches wide x 6 inches high x 7Y2 deep, and
range. weighs 5% pounds.

b © CONTINUOUSLY TUNABLE — from 20c to 20 kc in three ® FRONT LEGS EXTEND — permits tilting for easier viewing of

10:1 ranges. panel.
¢ TWO FIXED-TUNED FREQUENCIES — at 50 ke and 100 ke. ® LOW POWER REQUIREMENTS — 12 volts dc, from 9 mercury
o ® HIGH GAIN — 120 db for tunable settings; 100 db for flat 20c to cells. Estimated battery life is 1500 hours at a cost of about
100-ke position; 106 db at 50 kc; and 100 db at 100 kc. 0.4-cent per hour.

® CONSTANT OUTPUT — +3 db from 20c to 100 kc (FLAT ® RACK MOUNTING PROVISIONS — pane! extensions available

position). for rack mounting.

®Available on request, reprint of “A Simplified
Lowvone At by a £ St G ENERAL RADIO COMPANY

R. G. Fulks, IRE Transactions on Audio, July —

August, 1961, and NEREM 1960 Record WEST CONCORD, MASSACHUSETTS
NEW YORK, wOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, 0. C. SYRACUSE SAN FRANCISCO LDS ANGELES ORLANDO, FLA. IN CANADA
Olstrict Office in Ridgetield, N. J Oak Park Abington Silver Spring Syracuse Los Altos Los Angeles Orlando Toronto
Whitney 3-3140 ~ VHage 83400 HAncock 4-7419 JUniper 5-1088  Glenview 4-9323  WHiteclitt 8-8233  HOllywood 9-6201  GArden 5-4671 CHerry 6-2171
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KAY ELECTRIC COMPANY
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KAY

Mega-Switch

KMC 258-A

New DC to 500 m¢ Coaxial Electronic Switch

Primarily designed for use with a sweeping oscil-
lator, the Kay Mega-Switch KMC 255-A is an
extremely fast, accurate electronically controlled
coaxial switch that displays two related wave-
shapes on an oscilloscope. Superimpose calibrating
reference line (3 db, 6 db..)on frequency response
display or switeh in reference standard to estab-
lish tolerance limits.

Offering superior switch action and fre-
quency response, the Mega-Switch KMC 255-A
provides leakage across input and output down to
70 db and more. The switching rate is contin-
uously variable from 0.2 to 100 cps and can be
synchronized externally or by internal circuitry.

Write for Complete Catalog Information

DEPT. EI.9 MAPLE AVENUE, PINE BROOK, MORRIS COUNTY, N. J.
CApital 6-4000

Circle 23 on Inquiry Card

SPECIFICATIONS

Frequency range: DC to 500 mc
VSWR: Less than 1.15:1
0ff: More than 70 db down at 200 mc
Switching rate: Variable 0.2 to 100 cps
impedance: 50 ohms
Price: $345.00 F.0.B. Factory

($380.00 F.A.S. N.Y.)

wav Mega-Switches

D.P.D.T.

m Molded Teflon Body ® Low Inductance

m Solid Silver Contacts m Low Resistance

m DC to 500 mc and Up = Low Capacitance
Box of 12 $49.50 ppd. in U.S.A.

ELECTRONIC INDUSTRIES + September 1962



Design for Reliability
and Superior Performance

with these Allen-Bradley quality electronic components

B Mr. Design Engineer! When deciding upon compo-
nents for your circuits, please remember that you can
always be sure of obtaining maximum reliability with
Allen-Bradley electronic components—and quality of
production is consistent from one order to the next—
and from one year to the next.

For example, Allen-Bradley fixed resistors—made by
A-B's exclusive hot molding process—are famous for
their conservative ratings, stable characteristics, and
complete freedom from catastrophic failures.

Then there are the miniature Type G potentiometers.
They feature a solid, hot molded resistance element
that gives exceptionally long life and quiet operation
which even improves with use. Control is always smooth

—there are never any abrupt resistance changes during
adjustment.

This same hot molding process is also used in
making A-B's Type R adjustable fixed resistors, which
provides "stepless” adjustment of resistance. In addi-
tion, the moving element is self-locking, resulting in
absolutely stable settings.

Another “exclusive’ is A-B's ceramic feed-thru and
stand-off capacitors for use at VHF and UHF frequen-
cies. With their unigue discoidal design, all parallel
resonance effects are eliminated at frequencies of 1000
mcps and less.

For details on the complete line of A-B quality elec-
tronic components, please send for Publication 6024.

QUALITY

ELECTRONIC
COMPONENTS

ALLEN-BRADLEY

Allen-Bradley Co., 1342 S. Second Street, Milwaukee 4, Wis. » In Canada: Allen-Bradley Canada Ltd., Galt, Ontario
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NEW,
EXOTIC
WAVEGUIDE
DIREGTIONAL
GOUPLERS

As MicroMatch® has identified a complete line of high-quality coaxial directional
couplers for the past 14 years, so MicroGuide now identifies a new line of waveguide
directional couplers. And you can now specify MicroGuide with equal confidence
whenever you have a requirement for S, C, X or L band directional couplers.

The model WL271, illustrated, is an example of a standard model modified to meet
a specific customer requirement: L Band; 1100-1700 MCs.; 2RF sampling probes
30 and 72 db below main line Incident Power, and 1 probe 53 db below main line
Reflected Power; directivity 35 db minimum; 150 KW average; 30 megawatts peak
power. All this in a package 1/10th the size of a conventional waveguide coupler.

Find out how readily and inexpensively your most exacting S, C, X, and L Band coupler
requirements can be satisfied. Write us at 185 N. Main St., Bristol, Connecticut,
outlining your specifications in terms of frequency range, power level, coupling
attenuation and type of waveguide.

M. C. Jones Electronics Co., Inc.

TELE-TIPS

COMPETING COMPUTERS is one
of the problems facing American and
Eastern Airlines officials as their mer-
ger progresses. Question is, which of
their reservation systems to adopt?
American is experimentally operating
a $30 million modified IBM 7090
dubbed “Sabre”, in service since last
May. It will eventually handle all res-
ervations on the airline’s 450 daily
flights. Eastern’s Rem Rand Univac
490 was placed in service last March
performing a like function for its sys-
tem.

NOISE ANNOYS reveals a 5 yr. Air
Force study on the effects of jet noise
near cities and housing developments.
The decibel level is found a continuing
problem despite a succession of efforts
to solve it. From a psychological stand-
point, the study reveals that fear of an
aircraft crash is usually associated with
the noise reaction. The study also
showed that length of residence (ac-
customing) is no cure for annoyance.
And older residents seem to voice
greater annoyance over the jet sound
levels.

FRINGE BENEFITS at Aerojet-
General Corp.’s Astrionics “Clean
Room” include a free shoe shine. The
room’s employees enter via a walk-
through automatic machine which
buffs their shoes top, bottom, and
sides, and vacuums the dust away.
Reason given for such a seeming clean
feet fetish is that delicate satellite as-
sembly work is carried on inside the
clean room and dust tracked in by
foot could seriously contaminate the
satellite’s components. Even the air in
the room is filtered to maintain the
purity of the product.

RUSSIAN TRANSLATIONS are be-
ing made available to American scien-
tists and engineers in increasing num-
bers through the U. S. Department of
Commerce, Office of Technical Serv-
ices and the Special Libraries Ass'n.
OTS and SLA began publishing a
semi-monthly journal, TECHNICAL
TRANSLATIONS, in January of
1959, listing all available translations.
The journal is aimed at providing a
central source of catalogued transla-
tions, particularly in the fields of sci-
ence, engineering, technology, and
medicine. The joint effort holds over
92,000 translations in its collection to
date.

(Continued on page 50)
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STABILITY IS INHERENT IN //
i
4

hl

Designed to meet precision power re-
quirements in advanced electronic cir-
cuits where space is at a premium.
Outstanding silicone coating maintains
stable performance under adverse envi-
ronmental conditions.

SPECIFICATIONS
e Eleven physical sizes rated at 14, 14,
1, 2, 2.5, 3, 5, 7, 10 watts.
® Meet functional requirements of MIL-
R-26C.

® Resistance range from 0.05 ohm to
x 175K ohms, depending on type and
tolerance.
e Tolerances 0.05%, 0.1%, 0.25%, 0.5%,
F's 1%) 3%'
e Temperature coefficient 20 PPM/de-
gree C.
e Operating temperature range -55° C
to 275° C.

Write for Dale Resistor Catalog A

RS RESISTORS

HERE'S HOW DALE "BUILDS IN” RELIABILITY

CORES are centerless ground, high purity ceramic, untouched by
hand or foreign materials. Wire lays firmly and uniformly, elimin-
ating local hot spots.

RESISTANCE WIRE is procured to rigid specifications (analy-
sis of each melt required). Untouched by hand or foreign materials.
Tension accurately comtrolled; pitch limited to 200% minimum.

END CAPS are made from non-corrosive stainless steel for good
weldability and ideal mechanical properties.

COMPLETE WELDED CONSTRUCTION from terminal to ter-
minal. Welds tested on sample basis to destruction.

SILICONE COATING built up as a lamination of many thin
coats, each cured separately at a temperature higher than the max-
imum operating temperature of the resistor, thus providing an auto-
matic normalizing process. This exceedingly tough, uniform coat-
ing is free of pin holes, cracks or blisters; provides outstanding
protection against thermal shock, moisture and mechanical damage.

COMPLETE TESTING PROGRAM: Resistance check: 1007,
final and 100% during processing; 100% Hipot test; complete mili-
tary specification environmental test on sampling basis.

DALE ELECTRONICS, INC. g

@ 1304 28th Avenue, Columbus, Nebraska
A subsidiary of THE LIONEL CORPORATION 'I""uam. cl\““‘\\‘

Also Made and Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada
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The hard way

(up to 9 unnecessary components)

ELECTRONICS

PROGRESS IN SEMICONDUCTORS

The unijunction

(one little transistor)

REDUCE OVERALL CIRCUIT COST...SIMPLIFY CIRCUITRY...
IMPROVE STABILITY OVER A WIDE TEMPERATURE RANGE

Consider the cost savings. Example: in a typical time delay cir-
cuit, one unijunction transistor can save you up to $13.11 by re-
placing three silicon transistors, one diode, one capacitor and
four resistors. Another example: In a typical voitage threshold
detector, one unijunction can save you up to $7.40 by replacing
two silicon transistors, one capacitor and three resistors. Our
Application Engineers can give you many more examples, all re-
flecting similar cost savings with Improved stability in your
timing circuits.

series. TO-5 case. Military and industrial applica-
tions (a military version Is used on MINUTEMAN)

series. TO-18 case. Essentlally the same elec-
N trical characteristics as 2N489 in a smaliler

package

series. TO-5 case. For general purpose
industrial applications with economy and

stabllity

series. TO-18 case. Radical new structure.

5028 High switching speed (typical ton=50 nsec), low
valley current (3 milllamps max.), low satura-
tion voltage (2.2 voits max.)

For detailed Application Notes on the unijunction, on the new
5C28 series, and on unijunction temperature compensation,
see your G-E District Sales Manager. Or write Section 131136,
Semiconductor Products Department, General Electric Com-
pany, Electronics Park, Syracuse, New York. in Canada:
Canadian General Electric, 189 Dufferin St.,, Toronto, Ont.
Export: International General Electric, 159 Madison Avenue,
New York 16, N. Y.

AVAILABLE THROUGH YOUR G-E SEMICONDUCTOR DISTRIBUTOR

GENERAL @B ELECTRIC

46 Circle 26 on Inquiry Cord
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HERE'S WHY FLUKE DC
DIFFERENTIAL VOLTMETERS
CHALLENGE COMPARISON

* ACCURACY
£0.01%
0-500V DC

* DURABILITY

* LOW COST
- %895%

FLU KE MODEL 821 Now—for the first time—it is possible to obtain +=0.01%, accuracy

with a differential voltmeter over a 0-500V DC range regardless
of source impedance! Built-in rugged construction, plus the use of highest quality components and latest
manufacturing techniques guarantee long, trouble-free operation. Through simplified circuitry and con-
servative design, factory selection of components is virtually eliminated insuring ease-of-maintenance
... minimum down-time. Fluke instruments cover many applications such as: calibrating, testing, and
stability measurements of regulated power supplies, DC voltmeter calibration, AC voltmeter calibration
and precise AC voltage or current measurements when used with an AC/DC transfer standard. The
John Fluke Mfg. Co. is the most experienced manufacturer of differential voltmeters—with over 18,000
in use today! Buy with confidence from the company that developed the differential voltmeter!

. FEATURES:
PARTIAL SPECIFICATIONS: e Infinite resistance at null over entire 0-500V :
ABSOLUTE ACCURACY: =0.01% of input voltage range ® Polarity switch e Taut-band suspension
from 0.5 to 500V. +0.01% of input voltage plus meter @ Standard cell reference ® Recorder out-
10 microvolts below 0.5V. put @ In line readout with automatic lighted deci-

INPUT RESISTANCE: Infinite at null from O to 500V mal @ No zero controls

; The complete FLUKE line of differential voltmeters offers
METER RESOLUTION: Suv maximum; 1 MV full scale, a variety of test/measuring instruments to meet every
application at minimum cost. Ask for a demonstration or

CALIBRATION: 500V working reference supply cali- write for detailed information.

brated against built-in standard cell.

STANDARD CELL STABILITY: 0.003% per year. John Fluke Mfg._
Company, Inc. FLUKE

INPUT POWER: 115/230V AC +10%, 50-400 cps, Seattle 33, Wash. -
60 watts. Box 7428 PR 6-1171 TWX—Halls Lake TLX—852

All prices FCB Seattle. Prices and data subject to change without notice.
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STYLUS TIP AND INPUT SIGNAL LOCKED-IN BY POSITIONAL FEEDBACK SERVO, NO PEN LINKAGE ERROR

POSSIBLE« ALL STYLI TIPS CONSTRAINED TO A STRAIGHT LINE, NO PHASE DISPLACEMENT ¢« REPEATABILITY
BETTER THAN 0.1% « LINEARITY 0.15% « FREQUENCY RESPONSE, DC TO BEYOND 150 cps  SENSITIVITY, 1 mv/mm
WITHOUT PREAMPLIFIER,1 uv/mm WITHe PAPER QUALITY AND PRICE SAME AS INK CURVILINEAR, ALSO HIGH
CONTRAST PAPER AVAILABLE « PUSHBUTTON PAPER SPEED CONTROL e TO 24 CHANNELS ¢ ALL TRANSISTOR-
IZED CIRCUITRY FIELD PROVEN SINCE 1956 ¢« FOR DATA SEE YOUR OFFNER REPRESENTATIVE, OR WRITE US.

063-037
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Hechman

-

Spec. Table
-
. without preamplifier 1 mv/mm
Sensitivity: with preamplifier 1 uv/mm

Freq. Response: DC to beyond 150 cps

Repeatability: 0.19% or better

Linearity: 0.15% or better Beckman“'“ |NsTRéMENTs,sN£.

OFFNER DIVISION
' Schiller Park, lllinois

infernationat -§ubsldiavles: Geneva, Swiuerland:_Munich. Germany; Glerrothes, Scotland
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TWIN

Honeywell AC Iron Vane meters, available in a wide selec-
tion of case styles, are counterparts to the popular
Honeywell DC line. Whether you prefer conventional
round or square meter cases or the distinctive Honeywell
Medalist series, you can enhance the appearance of your
equipment and instrument panels by using matching
case styles for both AC and DC meter requirements.
® Honeywell’s AC Iron Vane meters deliver top perform-
ance at moderate cost. Scale linearity equals or exceeds
that of any comparable meters and for applications
where space Is at a premium, the shallow depth of
Honeywell AC Iron Vane meter cases is a distinct advan-
tage. For a catalog write to: Honeywell Precision Meter

Division, Manchester, New Hampshire.
MM3 (3% ) Case style itlustrated. Note high readability of extended scale.

MM3
MINNEAPOLIS - H¢

STER, N.H., U.S. A,

Ywhere electronics meets the eye"

Honeywell
Puacision, Wters-

50 Circle 29 on Inquiry Card

TELE-TIRS

GLOBAL WEATHER reporting in-

volving a world-wide communications

network was approved at a recent
meeting of the World Meteorological
Organization Commission in Washing-
ton, . C. Plans include an unbroken
chain of point-to-point teletypewriter
circuits encircling and connecting the
Northern and Southern hemispheres.
The WMQO, a specialized UN agency,
projects 8 communication centers re-
ceiving weather information, either di-
rect or by relay, irom cach other.

NASA SCIENTISTS theorize the ex-
istence of a source of upper atmos-
phere heat in addition to that provided
by direct sunlight. Discrepancies he-
tween theoretical and actual observa-
tions of this “"thermosphere'’s™ temper-
ature variations have led to the postu-
lation of corpuscular radiation from the
sun providing a source of heat energy
at these levels in space.

CARRIER CURRENT SYSTEM of
Pacific Tel. & "T'el. was bothered with
radio telegraph interference on a VLI
band. IFCC quickly traced it toa U. S,
government station, But since carrier
current communication does not enjoy
protection from a radio transmission
on an authorized frequency, the tele-
phone company will have to modify its
cquipment or the mode of its operation
to climinate the interference.

RE-ENTRY BLACKOUT SOLU-
TION may be near. NASA has cre-
ated and tested (on an aircraft only)
an NX-band telemetry system that uses
a  communications  frequency  higher
than the critical frequency of the jon-
ized layer that normally envelopes a
spacecraft reentering the atmosphere.
Besides breaking through the blackout,
the system has another major feature
It was built from a surplus X - band
radar system.

SENSE OF HUMOR turns up as
one of the desirable attributes of fu-
ture U. S, space crews according to
the results of psychological research.
[t is pointed out that confinement to
close quarters for long periods plus
tension generated by the mission alone
could make irritability an increasing
problem. Desirable solution is the pres-
ence of a crew member capable of
maintaining a sense of spontancous wit
to puncture this bubble of tension in a
space cabin,

(Continued on paye 54)
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'12%-Watt Rheostat
Meets MIL-R-22B

New Revision "B” Brings Small Rheostat into the Specification

It’s no larger thar a man-sized cuff link . . . takes less
space than many 1 and 2-watt potentiometers . . . yet Ohmite’s
Model “E” Rheostat dissipates 1214 watts (unenclosed) under
all requirements of MIL-R-22, Revision B.

The unusual power handling ability of the Model “E” is

: _ ol characteristic of Ohmite’s proven rheostat construction which
Rposlg.galear;flosed' AP s imetosed: uses only ceramics and metals.

The Model “E” is stocked ir popular MIL and commercial
values, which are available from your distributor or the fac-
tory. Made-to-order rheostats can be supplied in tandem
assemblies and taper wound as commercial units. Ask Your
Ohmite Representative or Write for Technical Bulletin.

ONLY FROM OHMITE! ALL ELEVEN MIL-R-22B SIZES ... FROM
12Y; TO 1000 WATTS

NOTE: New Revision 8" to MIL-R-22
also includes the addition of shaft lock-
ing devices for 122 to 150-watt rheo-
stats—RP06, RP10, RP11, RP15, RP16,
RP20, RP25, and RP30.

i.uI

MANUFACTURING COMPANY
3662 Howard Street, Skokie, lllinois

RHEOSTATS ¢ POWER RESISTORS ¢ PRECISION RESISTORS ¢ VARIABLE TRANSFORMERS s TANTALUM CAPACITORS ¢ TAP SWITCHES ¢ RELAYS ¢ R.F. CHOKES o GERMANIUM DIODES
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TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

A
W

Save Time and Trouble by standardizing
on BUSS Fuses—You’ll find the right fuse

every time...in the Complete BUSS Line!

By using BUSS as your source for fuses, you can-

quickly find the type and size fuse you need. The com-
plete BUSS line of fuses includes: dual-element “‘slow-
blowing”, single-element “quick-acting”, and signal or
visual indicating types . . . in sizes from 1/500 amp. up—
plus a companion line of fuse clips, blocks and holders.

BUSS Trademark Is Your Assurance Of Fuses
Of Unquestioned High Quality
For almost half a century, millions upon millions of
BUSS fuses have operated properly under all service
conditions.

To make sure this high standard of dependability is

maintained . . . BUSS fuses are tested in a sensitive

electronic device. Any fuse not correctly calibrated,
properly constructed and right in all physical dimen-
sions is automatically rejected.

Should You Have A Special Problem In Electri-
cal Protection . .. BUSS fuse engineers are at your
service -and in many cases can save you engineering
time by helping you choose the right fuse for the job.
Whenever possible, the fuse selected will be available
in local wholesalers’ stocks, so that your device can be
serviced easily.

For more information on the complete line of BUSS

and FUSETRON Small Dimension Fuses and Fuse-
holders, write for BUSS bulletin SFB.

BUSS: The complete line of fuses and
fuse mountings of unquestioned high quality.

= SR

52 Circle 31 on Inquiry Card

BUSSMANN MFG. DIVISION
cGraw-Edison Co.
St. Louis 7, Mo.
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WHY BUY SIX SWEEPERS
to cover

1t0 26.5 Ge?

ALFRED 605 saves time, plug-in heads save
money. Buy one Model 605 and only the plug-in
Generator Heads you need now. Extend ire-
quency range with additional Heads when your
requirements change. The 605 with six plug-ins
provides electronically swept or single fre-
quency coverage from 1 to 26.5 Gc. Sweep rate
adjustable from 100 cps to 0.01 cps permits
either oscilloscope or recorder display of broad-
band microwave component characteristics.

Your Model 605 is never obsolete; greater
coverage is possible with new Heads as they

Plug-in Generator Head slides simply and quickly into Alfred’'s Mode! 605
Genera! Frequency Oscillator.

SPECIFICATIONS

SWEEP WIDTH Continuously adjustable from 0 to any part of
the entire frequency range with direct calibrated dial.

SELECTOR Recurrent Sweep, Single Sweep, CW, and External.
CONTROL Single Sweep triggered by panel button, externai

become available. Special frequency require-
ments are covered with intermediate range
Heads (some are listed below).

Heads Easily Installed — Heads are pre-cali-
brated — no adjustment needed —and can be
changed in 3 minutes. Any Head can be used
with any Model 605.

Replaces Signal Generaiors —As single fre-
quency signal sources ALFRED Microwave

positive going 20 v signal or internal line frequency signal.
100 to 0.01 second.

EXTERNAL SWEEP 200 v gives full sweep. DC to approx.
10 Kc response.

FREQUENCY MARKERS Two markers continuously adjustable
over entire frequency range.

INTERNAL AM Square wave, 800 to 1200 cps.
EXTERNAL AM 25 v for 100% control. DC to 1 Mc response.
PRICE Model 605: $1,750 fob factory.

TIME

Oscillators are as stable as mechanically tuned
signal generators.

Field Proven Performance — Qver 2 years in
production and over 200 units in service.

ALFRED cLECTRONICS

3176 Porter Drive + Palo Alto, California « Phone: DAvenport 6:6496

. GENERATOR HEADS A Generator Head consists of voltage tuned backward wave oscillator and focusing magnet arranged for
* FOR MODEL 605 convenient insertion into Modet 605. When installed the Heads will perform to following specifications:
Generator Head Model Number | GA102 | GA103 | GA204 | GA408 | GB6012 GB7013J GB7013A | GB10015 | 6B12018 |6C15022 | GC18026
Frequency Range Gc 1t02 [14to25| 2t 4 | 4t08 |65t0115 | 8t012.4 8.2t012.410t0 155 12.4t0 18/ 15t0 22 |18 t0 26.5
Power Output — minimum mw 10 10 10 ] 10 10 | 10 10 10 | 10 5 3
Residual FM percent peak | 0.003 | 0.003 | 0.0025 | 0002 | 0002 | 0.0015 | 0.0015 | 0001 | 0001 | 0.001 | 0.001
Drift % of max. freq/hr. +0.025 | +0.02 | £002 | +001| =001 | +0.01 +001 | £0.01 | +0.01 | £0.01 | +0.61
Price of Generator Heads $1690 | $1790 | $1690 ! $1590 $1590 E $1590 $1650 | $1940 $1990 | $2650 $2950
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THIS LAVOIE
30 mc
PORTABLE
SCOPE
TRAVELS
EVERYWHERE

Model LA-285 $1485.

Weight 45 Ibs, as shown.

Wherever it goes, the new Lavoie LA-285 portable oscilloscope pro-
vides a full range of test capabilities. A frequency response of DC to
30 mc and a rise time of only 12 nanoseconds, it has two versatile time
bases for a choice of sweeps from 0.02 microseconds per centimeter
to 12 seconds per centimeter with a wide range of sweep delay periods.
For calibration, portions of the sweep may be magnified and intensified.

This remarkable instrument will operate over a range of line voltages
from 95 to 135 volts and is available for 60 to 400 cps use.*

It will accept plug-in heads from other Lavoie oscilloscopes, as well
as heads from scopes of other manufacturers.

Ideally suited for rapid transport in plant, on flight line or shipboard,
it can be easily handled by one man. The only portable oscilloscope
(12” x 15” x 20") with all of these features plus 10 KV CRT accelerating |
voltage, it is a truly universal laboratory or field tool.

*Special [

Write today for complete technical details and specifications. ;

za/voie Taboralories, Inc. |

MORGANVILLE, NEW JERSEY * LOwell 6-2600 * TWX MWN-1250

Since 1939, one of America's leading manufacturers and designers of: Oscilloscopes, Spectrum Analyzers,
Frequency Standards, Frequency Comparators, Pulse Generators, Digital Counters, Automatic Test Equipment, |

TELE-TIPS

BOOKIES, operating with unlicensed
radio transmitters or securing licensed
services on false grounds, have been a
continuing target of FCC investigation.
In a recent case, the investigator dis-
covered that a low-power transmitter
was cmployed to speed race results
from inside the track to a confederate
operating a mobile station licensed in
the Domestic DP’ublic land Service.
The licensee was unaware of this use
of his facilities, since the messages
were in code form for a contracting
company which turned out to be fic-
titious.

SALES geared to the requirements of
the Space Age customer is the sub-
ject of a pamphlet available upon re-
quest from the Small Business Admin-
istration. The pamphlet, "Are You Sell-
ing to Today's Customers?,” was pre-
pared by R. H. Myers, Professor of
Marketing, Miami University, Ohio.
Contents includes advice to small mar-
keters to price intelligently, equate
merchandise with good taste, empha-
size quality and value, and to make the
most of leisure time merchandise. Do~
it-vourself products are particularly at-
tractive to today's consumer.

MINIATURIZATION, a technique
perfected in the space and defense pro-
grams, is providing an increasing num-
ber of remarkable new tools to medi-
cal science. Already available are pain-
less dental drills and restored hearing
through the surgical implant of a tiny
electronic device. In prospect is a bat-
tery-powered TV set which can be
swallowed by a patient, thereby trans-
mitting a pictorial report from an ail-
ing stomach, Capsule transmitters that
broadcast intestinal data already are
in use.

MICROWAVE COOKING RANGE,
which cooks in seconds by microwave
energy, is being used by American and
Canadian govermment study groups to
thaw deep-frozen fish catches as they
come off trawlers for commercial proc-
essing. To prevent spoilage on long
commercial cruises, the fish are frozen
on board immediately after being caught.
Necessity of defrosting the catch for
processing and the time consumed in
this operation prompted authorities to
investigate the Radarange and its possi-
bilities. A 60-sec. exposure to UHF
deep heat leaves the catch thawed for
processing, packing, and delivery to
market.
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Power ratings to

220 WAITS <2
10999909

ohms

l ohm 'iIII}I‘ﬂllll}\nls

NOW 2
POWER
RESISTOR -
DECADES
BY

oy R¢!§IAF§£ BHADE

H00KK 2s o

Unique with Clarostat—a Power Resistor Decade utilizing
famous Clarostat Greenohm ‘Power Resistors. Handles
real loads—switch it in and out of circuits—stands over-
loads. Direct reading dials indicate exact ohmage at all
times. Self-cleaning switches hold load till next decade is
switched in. Available in rack-mounted or bench models.
A “must” in every lab, every shop, and many production
line tests. Write for complete details, or ask your Clarostat
distributor . . .

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE

ELECTRONIC INDUSTRIES -+ September 1962
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TODAY'S PILOTS
SEE FROM TAKEOFF TO TOUCHDOWN

WITH HUGHES

Fighter-bomber pilots rely on Hughes Tonotron*
direct-view storage tubes to get them to the target
and back. Instant information is provided continu-
ously for pilot use by AUTONETICS' R-14 NASARR
monopulse radar system.

Cockpit presentation of radar data is made on the
Hughes family of H-1010 Tonotron tubes in an easy-
to-read, visual display.

Hughes Tonotron tubes prove ideal for optimum,
high-resolution display of radar information. These
rugged and reliable storage tubes have a built-in
brightness which makes reading easy even under
difficult light conditions. And their controllable per-

*Trademark Hughes Aircraft Company

56 Circle 35 on Inquiry Card

sistence permits storage of half-tone displays for ex-
tended periods, or instantaneous erasure, if desired.

Product of over 10 years' experience in storage tube
design and development, today's Hughes Tonotron
tubes are a result of the complete integration of
capabilities from research through manufacturing
—our guarantee of your satisfaction.

Need help on your display problems? Call, wire or
write today: HUGHES STORAGE TUBES, 2020 Short
St., Oc=anside, Calif., Area 714, SAratoga 2-2101.

For export information, write: Hughes International,
Culver City, California.

ELECTRONIC INDUSTRIES -
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; TONOTRON TUBES

Century-series pilots train
aboard T-39B in using R-14
NASARR. Radar modes in-
clude: ground-mapping, con-
tour-mapping, terrain avoid-
ance, air-to-ground, air-to-air
search, attack.

Creating a new world with Electronics

. HUGHES |

HUGHES AIRCRAFT COMPANY

VACUUM TUBE PRODUCTS DiVISION

September 1962



REPRINTS ARE AVAILABLE

A limited number of copies of the following
articles from back issues of ELECTRONIC
INDUSTRIES are available, free of charge. For
copies write, Reader Service Dept., Electronic
Industries, 56th & Chestnut Sts., Phila. 39, Pa.

JANUARY 1962 Issue

"Using Magnetostrictive Delay Lines,” (three parts), 12 pp.
"Juncfion Transistor Analysis for Circui'{ry.' (two parts), 8 pp.
"Inexpensive Remote Pickup Receivers,” 3 PP.

"Nodes & Tables ngh’{en Trouble Shooting,”" 4 pp.

"Shleldlng An Enclosure,” 3 pp.

"Silicon Logarithmic," 2 pp.
"1962 Summary of Yacuum Tube Voltmeters,” 8 pp.

FEBRUARY 1962 lssue

"Survey of Low-Noise Microwave Amplifiers,” 5 pp.

"A Spectrum Analyzer from General Lab Instruments,”" 3 pp.

"A Cooperative Digital and Voice System," 3 pp.

"Measuring Infrared Radiation,” 3 pp.

"Company Educational Programs,” 4 pp.

"Tunnel Diode Switching Times,” 3 pp.

“Effects of Nuclear Radiation on Electronic Materials,” 3 pp
"1962—Survey of Transistor Test Equipment Spec:Fcahons. 4 pp.

MARCH 1962 lIssue

"Page from an Engineer's Notebook #61 Calculating Coating
Woeight," 5

"Designing Flnp-FIop Counting Circuits,” 3 pp.

"Digifol Communications System Design 6 pp.

"Designing Beam Switching Circuitry," 4 pp.

"Severe Environmental Potentiometer Apphcahons 3 pp.

"A New Suspension for Meter Movemen'{s. 4 pp.

"Designing a CW FM Altimeter,"” 4 PP-

"Simplified Resolution Measuremen'{s 2 pp.

"Profile of 'Today's Electronic Englneer—l962 " 15 pp.

APRIL 1962 Issue

"Analyzing Power Transfer in Microwave Systems,” 5 pp.
"Automation for Future Space Sys'{em Launchings," 4 pp.
"Tunnel Diode Amplifier Gain," 2 pp.

"Indexes Tools of the Engineer," 3 PP.

"Adjusting Micro-Element Resistors," 3 pp.

"Field Intensity Meter Characteristics," 4 pp.

"Design and Packaging for Nuclear Exposure," 4 pp.
"The Optical-Electronic Spectrum,” 77 pp.

MAY 1962 Issue

"A Discussion of Microwave Ferrites,” 6 pp.

"Regulahng and Stabilizing HY Power Supplies (Part One)," 4 pp.
"Adjusting Radar Antenna Tilt," 3 pp.

"Proving Long Term Reliability," 5 pp.

“Effects of Mounting on Acceleromefer Response," 4 pp.
"Measuring Step Function Response," 3 PP

"Chemicals for the Electronic Industries," 3 pp.

JANUARY 1961 Issue

"Level Gauges in the Liquid Helium- quund Oxygen Range," 4 pp.
"Design of Automatic Test Equipment,” 5 pp

"Electron Tubes and Semiconductors—What's Ahead?" 6 pp.
"Using Jacobians for Frequency Selective Networks," 5 pp.
"Developing an Oscillator for 450-470 MC," 5 pp.

FEBRUARY 1961 Issue

"Writing—Key to Your Engineering Development,” 3 pp.
"Power Regulator for BWO Sweep Generators," 4 pp.
“Transistorized FM Wireless Mike," 3 pp.

"The Tunnel Diode as a Pulse Genera'{or," 2 pp.
"Nomograph for Potentiometer Loading," 2 PP-

"Using Insertion Parameters for Filter Deslgn. 3 pp.
"Designing 2-Millimeter Wave Components,”" 5 pp.

ELECTRONIC INDUSTRIES « September 1962

APRIL 1961 Issue

"Reconnaissance Satellite Antennas,” 8 pp.

"The Problem of Splinter Companies," 3 pp.
"Fundamentals of Space Arithmetic," 4 pp.
"Ellmma’nng Signal Ambiguity," 3 pp.

"Measuring Recovery Time of Ultra Fast Diodes,” 2 pp.

MAY 1961 lssue

“Solid Networks," 3 pp.

"Recording Flow Meter Readings,” 4 pp.
"Suppressing a Single Interference Frequency,” 6 pp.
"Develop Practical Hall Effect Devices,” 4 pp.
"UHF Phase Measurement by an AM Process,” 4 pp.

JUNE 1961 Issue

"Potentiometers—Terms & Data," 6 pp.

" 'Languages' Simplify Compu'{er Science,”" 8 pp.
"Adijusting L and C Values," 2 pp

"FCC Adopts FM-Stereo S'fandards. 2 pp.
"Measurement Standards,” 5 pp.

"Properties of Ferromagnetic Materials," 4 pp.
"Selected Printed Circuit Boards,” 3 pp.
"Standard Frequency Stations," 3 pp.

JULY 1961 lssue

"Improving Reliability Through Packaglng. 4 pp.
"Electronic Ignition Sys'{ems Designs," 3

"Missile Computer Has 'Self- Checlnng Capablln'{y. 4 pp.
“Connector Design Considerations,”" 5 pp.

"Distributing Industrial Electronic Parts,” 4 pp.
"Switching Drawings Show Logic," 2 pp.

"Noise Properties of Beam Switching Tubes," 4 pp.
"Designing a Common-Emitter Blocking Oscillator,” 5 pp.

AUGUST 1961 lssue

"Use of Our Technical Resources in Relation to
Our National Security,” 2 pp.
"Needed—A Tactical Advantage," 3 pp.
"Reliability—Limited Warfare—Today's Prime Western
Topics!" 2 pp.
"Page from an Engineer's Notebook #59-90 Emitter-Follower."
"Phase Shifter,"” 2 pp.
"How to Design Low-Noise Amplifiers,” 6 pp.
"Coupled Coaxial Filters,” 2 pp.
"Audio-Visual Learning—It's More Than Hear-Say!" 3 pp.
"Solid State Pulse Modulators,” 6 pp.

SEPTEMBER 1961 Issue

"A Transmitter Combining Network," 3 pp.
"Analyze Feedback in Transistor Amplifiers," 4 pp.
"Designing with Teflon,'" 3 pp.

"Countermeasures Card File Sys'fem. 3 pp.
"Tunnel Diode Noise Nomograph," 3 pp.
"Checklist for Marketing a New Product,” 3 pp.
"Latin American Communications Planning,” 3 pp.
"What Price Reliability?" 15 pp.

OCTOBER 1961 lssue

"Deriving the Tunnel Diode Curve," 2 pp.

"Phase Equalization Is Important," 4 pp.
"Interpreting Transistor Noise Performance,"” 4 pp.

"|96| Survey of Cathode Ray Oscilloscopes," 6 pp.
"Applying Dot Components to Electronic Packaging,” 5 pp.
"Analyzing Non-Linear Clrcul’fs. 6 pp.

"Using the S-Plane for Filters,” 4 pp.

"Simplify Your Turntable Operation,” 5 pp.

"The Representative's Role in Electronics," 2 pp.
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Two things determine whether or not
a particular printed circuit connector
is “right” for your application:
1. How the printed circuit board
mates with the connector, and

2. How the connector connects to
the rest of the system.

Take mating, for example. Besides
having the correct number of contacts,
a printed circuit connector must hold
the board securely whether the board
happens to fall at the high or low end
of thickness tolerances.

IT TAKES THREE

These considerations
Amphenol engineers that no single
contact design could satisfy the re-
quirements of a wide range of appli-
cations. So they designed three con-
tacts that will.

convinced

One, used in Prin-Cir* connectors,
looks a lot like a tuning fork with lips.
The circle lip design makes contact
overstressing or “setting” impossible
—even after repeated insertions. The
contact’s long spring base also enables
it to accommodate boards that range in
thickness from .055” to .073", while
doing an excellent “wiping” job.

EASY DOES IT

But not every application requires
the Prin-Cir °bite.” For this reason,
Amphenol engineers designed connec-
tors with ribbon contacts that mate
with a gradual wedge-like force. In

[aMPHENC

Be fussy

blind mating applications, gradual mat-
ing makes the feeling of correct mating
unmistakable. (Just the thing when
your equipment may eventually be
maintained by less-skilled and less-
concerned personnel.) Ribbon contact
wedge action also makes it possible
for connectors using these contacts to
accept the same wide range (.055” to
.073") of board thicknesses as do Prin-
Cir connectors.

Finally, advances in micro-miniatur-
ization (like Amphenol-Borg's Intercon®
pre-fabricated circuitry) meant that
tinier-than-ever-before connectors
were needed. Amphenol's answer was
the Micro-Min® receptacle and printed
circuit board adapter. Micro-Min con-
tacts are actually tiny springs of beryl-
lium copper wire, formed in a pre-
cisely designed arc to assure firm
circuit board retention. This unique
design makes it possible to space
contacts on .050” centers and crowd
19 connections into a little more than
an inch of space.

TERMINATIONS COUNT, TOO

"How to connect connectors to the
rest of the system” also merits a good
deal of consideration. In some cases,
hand soldered terminations will do just
fine. In others, higher volume require-
ments call for high production rate
methods like dip soldering and wire-
wrapping. Some engineers prefer taper
pin terminations.

Our printed circuit connectors are
available with contact tails designed
for each of these termination meth-
ods. In addition, adapters are avail-
able for use in connecting printed
circuit boards at right angles to each
other or in modular arrangements. We
make printed circuit connectors with
hermetically sealed contacts — still
others with coaxial contacts.

Take your choice.

Any Amphenol Sales Engineer or
authorized Amphenol Industrial Dis-
tributor will be happy to discuss print-
ed circuit connectors (ours) with you.
Or, if you prefer, write directly to
Dick Hall, Vice President, Marketing,
Amphenol Connector Division, 1830
S. 54th Avenue, Chicago 50, Illinois.

*T.M. Amphenol-Borg Electronics Corp.

Wedging action of Amphenol ribbon-type (A)
and long spring base of Amphenol! Prin-Cir
connectors (B} assure firm printed circvit
board retention, whether board happens to
fall at low {.055”) or high (.073"”) end of

thickness tolerance.

Connector Division/Amphenol-Borg Electronics Corporation
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Aerovox Miniaturized Gapacitors

Offer Widest Selection of Case Style,
Dielectric, and Application Capability

Wosssesccnssscsnssce
. .

i PRODUCT
L NEWS
. FROM

0000000000

ROVOX

Reliability proven in demanding military, industrial and commercial installations

—

—
4

B
H | s

¥

Type SRE* (Bulletin 201B1)

Aluminum Electrolytic Metal Case Tubular
=0°C t0 65°C

3 to 150 DCWV

1 to 500 mfds

3/8”x1”t01/2” x 1-5/8”

Type 832* {Bulletin 131B2)

Metallized Paper Thermoplastic Cased Tubular
~15°C t °

200, 400, 600 DCWV

.0005 to .04 mfds

3,/16” x 7/16” to 1/4” x 9/16”

Type 8292ZN* (Bulfetin 131B6)
Metatlized Paper Plastic Cased Tubular
-30°C to 100°C

200, 400, 600 DCWV

.01 to 2.0 mfds

1/4” x 19/32” to 1” x 2-3/8”

Type V146X*—V146XR* (Bulletin 142B2)
Mylar *“Wrap and Fill"’ Flat and Round Styles
—~65°C to85°C

150, 200, 400, 600 DCWV

.001 to 2.0 mids

.156” x 1/2” t0 1.421” x 3”

Environmental test requirements for ca-
pacitors are becoming more stringent,
especially those established by the mili-
tary services. In order to keep ahead of
these demands, advanced research and
development projects are being initiated
continually at Aerovox. Entirely new de-
sign concepts have resulted from this con-
centrated effort. Some of the most re-
liable, long-life miniaturized capacitors
available in the industry today are shown
here. These include top-quality types
ranging from low-voltage capacitors for
transistorized circuits to ultra-miniature
units designed to meet highly critical
space requirements in such applications
as computers, missiles and airborne elec-
tronic equipment.

60 Clrcle 38 on Inqulry Card

Types P123ZN—323ZN* (Bulletin 131B8)
Metallized Paper Metal Cased Tubular
—55°C to 125°C

50, 150, 200, 400, 600 DCWV

.001 to 12.0 mfds

175”7 x 7/16” to 1” x 2-9/16”

Types CRE—QRE* (Bulletins 20186 & 201B7)
Aluminum Electroiytic Metal Cased Tubuiars
—40°C to 85°C

3 to 150 DCWV

1 to 500 mfds

3/16” x 1/2” t0 3/8” x 1-1,/2”

J

Type PTT* (Bulletin 201B5)

Aluminum Electrolytic Plastic Cased Tubular

—30°C to 65°C

3 to 50 DCWV

1 to 500 mfds

1/4” to 3/4” t0 3/8” x 2
Only through the use of revolutionary de-
sign and manufacturing techniques and
equipment have the greatly reduced sizes
been achieved, thus permitting circuit
applications previously considered imprac-
ticable or impossible. For example, a
radically new etching and formation proc-
ess was developed by Aerovox engineers
in order to produce the unique advantages
of the new QRE capacitors. As part of the
automation program in the factory, a new
automatic testing and sorting machine
was recently installed to run more effi-
cient tests for short circuits, opens, and
grounds, while automatically sorting “ok”
capacitors into specific tolerance groups.
The utilization of such modern equipment
by highly skilled personnel is part of the
long-range program at Aerovox to advance

EROVOX

Aerotan® Types ST12*—ST13* {Bulletin
21582

Solid Tantalum Electrolytic Metal Cased Tubular

~80°C to 125°C
6 to 35 DCWV 1.0 to 330 mfds
1257 x .250” to .341” x .750”

Type V84B* (Bulletin 142B5)

Mylars Tubular with Paper-Mylar Case

—40°C to 85°C

150, 200, 400, 600 DCWV

.001 to 2.0 mids

.156” x 1/2” to 1.421” x 3”

*Specifications listed are for standard units.
If your requirements are unusual, special
unitds can often be designed to meet your
needs.

{Registered Du Pont trademark.

the state of the art and to satisfy the de-
mands of all markets.

Yes, you can specify Aerovox with con-
fidence. Confidence that you are buying
and using the highest quality capacitors
available anywhere. And, you have access
to the widest selection of miniaturized
capacitors in paper, metallized paper,
mica, ceramic, electrolytic, solid tantalum
and film types.

g N 7
Engineering Service — If you have a spe-
cial design concept, qualified engineer-
ing service is available from Aerovox at
no cost or obligation. As a pioneer and
leader in capacitor design and manu-
facture, Aerovox offers years of experi-
ence and know-how for the discussion
and analysis of your specific capacitor
requirements.

Technical Data — (.
Cail your Aerovox
Field Representa-
tive or send today
forfree data sheets
... specify the ca- H
pacitor types you i
are interested in.

AEROVOX CORPORATION

NEW BEDFORD DIVISION

NEW BEDFORD, MASS.

Technical Leadership — Manufacturing Excellence
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Why Borg motors let you

Because you can save money by
stocking fewer motors.

Take the new sub-fhp 1060 series*,
for example. You stock one model and
several interchangeable gear trains. As
the torque requirements of your equip-
ment change, you simply select the
appropriate gear train to vary the out-
put speed, gaining the needed torque
rating. By stocking spare gear trains—
instead of extra motors—you use less
shelf space, you save on inventory.

*The new Borg 1060 series are sub-fhp, four-
pole, induction type control motors featuring
low-inertia, high-resistance, squirrel-cage rotors.

There’s more to Borg motors than
gear-train versatility and economy.
Synchranous, induction, and low-
inertia types are available. Their torque
speed relationships meet the exacting
requirements of instrument and con-
trol applications. And you can depend
on a Borg motor to outlast any other—
it'’s designed and built for maximum
severity service.

Anticipating the problematical, Borg
motors offer minimum temperature

.
AR

BORG

shift gears

rise to counter heat dissipation prob-
lems, optional high-speed shaft ex-
tensions, special outboard bushings,
special length and diameter shafts for
gear boxes—and even special paint
colors to match your equipment.

If you are snagged by a sub-fhp
motor problem, the man to see is your
nearby Borg technical representative or
Amphenol-Borg Industrial Distributor.
Or, if you prefer, write R. K. Johnson,
Sales Manager:

BORG EQUIPMENT DIVISION

Amphenol-Borg Electronics Corporation,

' Janesville, Wisconsin.
N——
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tiny but mighty!

PROPIMAX:2

120 CFM

(ACTUAL SIZE)

62 OZ.

A featherweight with heavyweight power! The Rotron PROPIMAX
2 produces more air flow for its size than any other unit com-
mercially available. At 400 cps., under free delivery, this mighty
mite moves 120 CFM. Ideally suited for ground or airborne appli-
cations. For airborne or missile applications, the PROPIMAX 2 is
equipped with the exclusive ALTIVAR motor which automatically
compensates for varying air densities at increased altitudes.
Also available in 60 cps model for a compact and lightweight
cooling device. Physically and aerodynamically symmetrical, per-
mitting reversible air flow by merely turning end for end. Mount-

ing is by servo rings. Write for complete details:

le $.

s I 1a | IENERENI
%3..\hiw11 ‘ LR
\a (60 cPS 1} WL 200 cps -H
&U“ 60 CPS "\ 400 C 51717
o
&Eu M 1
gin-. 1 : N - : i

NAN ' ARSI
Sg.fH 111 T 111 .-f 1111]
wnz kA 15010 125 18 108 N 8w n 0 120

AIR VOLUME -CFM

Visit Booths 2427-2429 IRE Show

wmtegrty leoraon| ROTRON mtg. co, inc.

(» - WOODSTOCK, NEW YORK e« ORiole 9-2401
In Canada: The Hoover Co., Ltd., Hamilton, Ont.
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LETTERS

to the Editor

Optical-Electronic Spectrum
Iditor, ELECTRONTC INDUSTRIES:

A word to let you know that El's
siimmary  of the optical - electronic
spectrum was perused with consider-
able interest. All in all it was a very
good job, and should prove helpiul
for orientation and applications pur-
poses.

Generally, for visual fluorescence
work the application center resides at
3650 A° while mineral detection ben-
efits most from 2536 A°. These are
the principal wavelengths from prop-
erly filtered high and low pressure
mercury arcs, respectively.

Jack Dedlent
DelMent Laboratories
1717 Northeast 19th Avenue
PPortland 12, Oregon

“Effects of Nuclear Radiation”
Editor, ELECTRONIC [NDUSTRIES:

Your survey article, "Basic Effects
of Nuclear Radiation,” by |. R. Crit-
tenden serves a most useful purpose.
It happens that we manufacture a
high dose rate x-ray machine with
output of 10% rads/sec. We note that
no mention was made of high dose
rate type of testing or measurements
in the article by Crittenden. Although
this is a specialized field it is growing
exceedingly rapidly.

There are a large number of ex-
perts in the field including Dr. |, W,
IZasley,  Sandia  Corporation, New
Mexico, Dr, Paul Caldwell, Diamond
Orvdnance Fuse Laboratory, Washing-
ton, D. C, and M. M. Weiss, Bell
Telephone Laboratories, \Whippany,
New Jersey,

Ten reprints of your article, **Basic
Iifects of Nuclear Radiation,” would
be most useful to us for distribution
to key personnel in our organization.

S. D. Bennett, General Mgr.
IYield Emission Corp.
MeMinnville, Ore.

“Shielding—"'

Lditor, ELECTRONIC [NDUSTRIES |
Reference s made to the article

entitled Shielding  An Inclosure by

Cyril . Durnovo in your January

1962 issuc. On page 114 a table was

(Continued on page 66)
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i/
 SUSPENSION 2%

This improved new suspension type movement comes in standard panel meter case style§'as indicated below.
Meters can be used with almost negligible current drain. Especially applicable to transistor and similar circuits. Their
high overload capacity prevents harm from surges many times normal full scale current. These instruments feature a
short, very thin, narrow band kept tightly suspended on special spring terminals, which support the coil with its mov-
ing counter parts. The Triplett spring is conical in shape, the suspension wire being looped over and fastened to the
top cone section. This allows freedom of action for the twisting suspension and added protection against severe
shocks. As in all Triplett products, attention to detail makes for longer instrument life.

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIQO

8 CASE STYLES—11 MODELS—SIZES 2%" THROUGH 8"




UNDERRATED...

Deliberately. And because Clevite rates it low
. users rate it high!

Perhaps it’s our New England conservatism . . . or
just good Value Engineering . . . but when you specify
Clevite PNP germanium power transistors, you get a
unit that’s literally loafing along when it’s working at
full rated power in a normal circuit environment.

But circuits and environments may vary considerably
from any design center and it’s well to have plenty
of reserve.

So we've built reserve safely margins right into the
heart of these transistors: Thermal resistance, junction
to heat sink, runs about 0.6° C/W although the ratings
are based on 0.8° C/W and 100°C junction tempera-
ture. Further, we stabilize every unit for a full 100
hours at 125°C.

Add these facts: Clevite power transistors, with the
closest emitter to base spacing in the industry, give
very low base resistance and input impedance with no
sacrifice in breakdown voltage. Both the junction
geometry and manufacturing processes are designed
to give the superior high current performance and
power rating characteristics of large area
transistors — but with the low leakage
current of small area transistors.

Reliability in volume
a division of

CLEVITE

64 Circle 47 on Inquiry Card

Order a dozen, a hundred or a hundred thousand
. . . you'll get consistent performance and uniform
reliability that will really show you the value behind
Clevite’s conservative rating policy. Write for a full
technical description.

TYPENRS. |V iy Volts 1 R, °C/W  [ICBO pA (259 €-2V

1 7yp. Max. Tve.| max.| TYP. | MaAx.
2N257 * 0.8 | 1.5 |2A | 0.6 | 1.5 50
- — r—-f- —1 —T 1-
31+ (0.5 | 1.0 [2A 0.6 | 1.5 50 100
2N268 * 1.0 20 [2a (0.6 15 60
12260 10 | 2.0 j2A )¢
2N1146,A,8,C

I .0 [15A| 0.6 | 08
(2N1147,A,8,C _°5 r”’ | 5 | 6_ 75
2N1529-33 | 0.6 1.5 |3A | 0.6 | 0.8 75 200
awssss (o4 |12 [on[0s [v0s | 5 | we
| M1534-38 0.4 | 12 |3A 106 | O
2N1539-43 [ 0.2 | 0.6 |3A | 0.6 | 0.8 75 200
—— —t— T T —
2N1S44-48 | 0.1 | 0.3 |3A | 0.6 | 0.8 75 200
S— B SR S SN S SR

2N1s49-52 | 0.5 | 1.0 |10A| 0.6 | 0.8 100 200
2N1553-56 | 0.4 | 0.7 [10A| 0.6 | 0.8 100 200
2N1557- 60 o.2sTo.5 10A | 0.6 | 0.8 100 200

*Power Gain (db) @ Pou' = 2 Watts (2N257) (2N268); 4 Watts (2N301)

CLEVITE TRANSISTOR

WALTHAM 54, MASSACHUSETTS =+ 894-7780
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ELECTRONIC INDUSTRIES

For consistently higher energy product in any size of magnet from a frac-
tion of an ounce to hundreds of pounds

For coercive forces ranging from 100 to over 1,400 oersteds—and for energy
values up to 7'z million gauss-oersteds or greater —

For an equally wide variance in physical and mechanical properties—

Crucible’s magnet engineering staff can develop exactly the right magnet
for your application.

Whether you need performance characteristics that must be specially de-
signed for your product or any of the wide range of Alnico Magnets avail-
able from stock, let Crucible help with your design.

Crucible's *"Permanent Magnet Handbook,'* one of the most comprehensive
texts available on this subject, contains completely detailed data on magnet
measurements. ferromagnetism, magnetization. demagnetization and elec-
tromagnetic theory. Performance and property data of over 60 magnet
materials are also included. For your copy. send check or purchase order
for $10.00 (plus 10¢ tax if you are located in Pennsylvania) to Crucible
Steel Company of America, Dept. EI2, Box 88, Pittsburgh 30, Pa.

CRUCIBLE | STEEL COMPANY OF AMERICA

MAGNET DIVISION P.O. Box 32, Harrison, New Jersey
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65



BALLANTINE Wide-Band VTVM
Measures 300 uV to 300 V
at frequencies 10 cps to 11 Mc

Logarithmic scales with
high precision and
constant accuracy

at any point

Usable as 100 uV null - h7 g
detector, or as wide- (AT 2
band amplifier to 20 Mc . A

<8
ooooooooooooooooLo_ooo'@.‘.i
: &

Binding post, or y
coaxial input to
reduce ground

current error

< A
Cathode follower probe o

has high input impedance &
of 10 M2 —7 pF .-

°
00000 OCOOOOOGEOEOO model 317
Price: $495. with probe

A stable, multi-loop feedback amplifier with as much as 50 db feedback. and 10,000 hour
frame grid instrument tubes operated conservatively, aid in keeping the Mode! 317 within
the specified accuracy limits over a long life. Its uses extend from simple audio frequency
measurements to accurate RF measurements made directly in the circuit using the low-
loading cathode-follower probe. Individually calibrated logarithmic scales provide uniformly
high accuracy over their entire length. Accuracy is 2%, 20 cps to 2 Mc; 4%, 2 Mc to
4 Mc; 6%, 4 Mc to 11 Mc.

Werite for brochure giving many more details

P BALLANTINE LABORATCRIES rc.

~ Boonton, New Jersey

CHECK WITH BALLANTINE FIRST FOR LABORATORY AC VACUUM TUB) VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR
AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC/DC AND DC/AC
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES

LETTERS

to the Editor

presented regarding potential or sug-
gested suppliers of shielded enclos-
ures,

In reviewing this table, I was at a
loss to understand how the suppliers
were selected by the author or by your
editor. Ray Proof Corporation manu-
factures Radio Frequency Enclosures
and has been in business since 1930.
We are listed in all material purchas-
ing and product directories and we
just cannot see why Ray Proof Cor-
poration was omitted from your list
as a potential supplier for shielded
enclosures.

For your ready reference we are
enclosing with this letter a copy of
our abbreviated Catalog SW-62 de-
scribing the complete line of Ray
Proof products and services avail-
able.

R. Aronson

Vice President, Eng.
Ray Proof Corp.
843 Canal St.
Stamford, Conn.

‘Engineering Status—"'
Editor, ELECTRONIC INDUSTRIES:

It was certainly wonderful to see
vour March editorial “Enginecering
Needs Status.”

I am wondering if you have fol-
lowed the Purdue Engineering Stu-
dent Poll? For several years this high
school graduate opinion poll in U. S.
high schools showed the very low
opinion these students held toward en-
gineers,

I corresponded with Dr. Remers
some, suggesting that their questions
invited some unrealistic answers, [
understand, however, that some polls
at IIT, and other places, some years
ago, showed the same unfavorable
reaction. You might find some con-
nection here to bear on your question.
I will include a little summary of mid-
states R & D, done for some of my
fellow school board members to make
a better case for ETV and the junior
college. It bears in a little way upon
vour editorial. Your “Profile . .. )’
on page 218 is certainly a fine job; a
very fine job.

Off the record, I have a sneaking
(Continued on page 68)
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(PARTS PER MILLION)

CHANGE IN ELECTRICAL LENGTH

now! a
PHASE-
COMPENSATED
flexible )
coaxial cable :

1200

1000

800

400

200 1ene

1000

1200

1400 o

1600

i), STANDARD FLEXIBLE COAXIAL CABLE

TIMES PHASE-COMPENSATED
COAXIAL CABLE

70
TEMPERATURE °F

80

new TIMES cable exhibits virtually no change
in electrical length with temperature variations

To solve the problem in standard flexible coaxial cables of
electrical length changes due to temperature variations,
Times has developed a new self-compensating, phase-
stable cable.

Designed specifically for use with advanced radar
systems, this new phase-compensated cable produces less
than 20 parts per million change per degree centigrade
temperature variation. It virtually eliminates phase shift
and permits signals to be relayed with minimal distortion.

Times’ new phase-stable cable is a major achievement
in the art of perfecting coaxial cables. It provides an ideal
solution for applications in which phase change cannot be

e

tolerated, and where precise signal accuracy is a must.
The basic technique used in developing this cable is now
being applied to even more sophisticated problems.
The phase-compensated cable is another example of
Times’ ability to design, engineer and produce cable
and cable assemblies for critical transmission system
applications. Times will also manufacture cable and
assemblies cut to precise electrical length, as well as
special cables and assemblies for industrial and com-
mercial applications. When you need assistance with
your transmission system problems, wire or write Times’
Sales Manager, Dept. 91.

‘A DuPont Trademark

== TIMES WIRE AND CABLE

Division of The International Silver Company

\ /
\f

Wallingford, Connecticut

TRANSMISSION SYSTEM DESIGN AND ENGINEERING ¢ STANDARD & SPECIAL PURPOSE COAXIAL
CABLE @ MULTICONDUCTOR CABLE ® COMPLETE CABLE ASSEMBLIES ¢ TEFLON* HOOK-UP WIRE

ELECTRONIC INDUSTRIES + September 1962
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meet 2000 needs for
“special” filters...
with STANDARD PIC units

you can do it by taking these two steps:

1. Check the Selection Guide for PIC Filters. it catalogs 252 filters.
They cover a frequency range of 5 cycies to S00KC. Sizes range
from mcrominiature telemeteting filters to heavy duty power
filters.

Then, if this doesn’t locate the filter you need . . .

2. Ask PIC to run your filter specifications through its file of over
2000 fitter production drawings. An average of one new filter
design has gone into these files every working day for more
than 10 years. A filter meeting the specs you submit can be
produced, in the majority of cases, from drawings in this file.

Send today for your copy of the Selection Guide for
PIC filters. For complete information, write us on your
comipany letterhead.

POLYPHASE INSTRUMENT COMPANY

Bridgeport, Pennsylvania
TRANSFORMERS o FILTERS « MAGNETIC AMPLIFIERS « DELAY LINES

68 Circle 52 on Inquiry Card
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LETTERS

to the Editor

suspicion that some of this has rubbed
oft from teachers poorly trained in all
the non-liberal arts disciplines and sort
of attaching an undue importance to
the T.A. line for many yvears. Per-
haps. not being sutficiently identified
with the math and sciences, these
teachers let too much of their dislike
for these non-L.A. subjects ruly off on
these pupils at their most impression-
able age.  (In our school district, our
board of education started about a
dozen vears ago, pre-sputnik, with 2
new men science teachers and a board-
financed 2 vear monthly workshop to
bring all staft members (2nd to 8th
grade) into a newly developed special
science program).

So. again, I hope you can continue
this idea until vou find some better
wayv to improve the image of the en-
gineer. This probably starts at home,
to a large degree also.

Lloyd . Morris

National Systems Consultant
Motorola Ine.
45343 W, Augusta Blvd,
Chicago 31, TIL

Measuring Infra-Red
Iditor. FLECTRONIC INDUSTRIES:

We have read with interest yown
article. “Measuring  Infrared  Radia-
tion.” The article states that optical
filters are available with bundwidths
to 0.02 microns, with 807 transnis-
sionn and with sideband rejection to
0.01%%.

You may be interested in knowing
that Spectrolah has produced optical
multilayver interference filters with a
bandwidth of 0.0001 jiicrons with
95% transmission and with sideband
rejection to 0.00000019%.

Such Spectrolah filters have been
used in a rapid scanning radiometer,
designed and built by Spectrolab un-
der contract to the U. 8. Air Force.
Spectrolab’s radiometer. which was
designed over a vear ago. used
basic configuration surprisingly sim-
ilar to the device presented in the
article.

A. E. Manmn
Spectrolab
11921 Sherman Way
North Hollywood, Calitornia
(Continued on page 72)
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Transitron offers computer circuit designers a highly relia-
ble, better performing, subminiature glass silicon planar
epitaxial diode. Careful development, supported by strin-
gent environmental and life tests, has solved all mechanical
and electrical problems. The result is the SG-5000 - a pre-
mium unit that fully meets military specifications.

At the same time, Transitron has improved upon the se-
lected performance of silicon planar epitaxial diodes now
available. In addition to the recognized features of higher
forward conductance, faster switching and lower capaci-
tance, the uniformity of planar epitaxial construction lets
Transitron offer tightly controlled forward voltages at spec-
ified current levels, The SG-5000 is available in quantity
with digital marking for quick diode type identification.

Another step in Transitron’s continuing efforts to offer the
industry’s widest variety of silicon diode types is the in-
troduction of the 1N8604-6 and 1N3062-9 series of silicon
planar epitaxia! diodes. All Transitron silicon diodes, in-

l TENTATIVE DATA — SPECIFICATIONS AT 25°C
[ Maximum Maximum T Minimum | Maximum | ﬁaxu;;n-
Type Forward Inverse Inverse Capacitance Reveise
Voltage Current | Vaoltage @ OV @ IMc Recovery
@ 200mA | @ —75V @ 100uA I Time*
T T
65000 | 10V 1 01uA 190V 2 pf 2 nsec
| | |
*(lr= 10mA, Vg = — 6V, recovery to 1 mA, Ry = 100 ohms)

cluding the newest tvpes, can be packaged as multiple-
chip assemblies to your specification. All are now avail-
able through you: Transitron distributor.

Transitron invites your inquiry regarding further details of
its silicon planar epitaxial diodes. Write today.

° |
Ira IISItI‘OH ‘ISS?I"ISB?
electronic corporation mmﬁmmm

wakefleld, melrose, boston, mass.

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE
CA3LE ADDRESS TRELCO

Circle 53 on Inqury Card
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These 6 steps from Sylvania

Designing for predictable reliability? Sylvania can help.
Scrupulous investigation of reported military and commer-
cial tube removal rates hes made possible formulation of
basic tube failure rates. Sylvania has compiled these fig-
ures in terms of %/1000 hours for fourteen popular sub-
miniature tube types (Table 1)—with more types to come.

And, since tube failures are affected by heater voltage,
bulb temperature and total power dissipated, Sylvania has
computed curves indicating their influence on base failure
rates. With these tools at hand, it is now possible to make
valid predictions of tube reliability in your specific appli-
cation. Here's how:

1

Find the base failure rate for any of 14 subminiature
types listed in Table |.

7%

e

4
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FAILURE RATE ADJUSTMENT FACTOR

1.0 1.1
OPERATING

RATED HEATER VOLTAGE RATIO

Determine the heater voltage required by your appli-

cation and calculate its ratio to the rated heater
voltage of the tube type. From Curves | or lil, as indicated
by Table I, find the failure rate adjustment factor for this
ratio. Note that if the tube is to be operated at rated -
heater voltage the adjustment factor is 1.0. In any event,
the adjusted failure rate is equal to the product of the base
failure rate and the adjustment factor.

3 Determine the tube’s maximum rated power dissi-
pation by adding the nominal heater power and max.

rated plate and screen dissipations. Next, calculate the 1

total power to be dissipated in your application. Deter-

mine the ratio of total actual power to total rated power.

Decide on the maximum bulb temperature at which
the tube will be operated in your application. if the

IN
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— S Lo} —

* URvg. DESCR'BED 3 cURREm 1
\\ ——
’ 30| [

— | I =

— | 1 '\‘
1 ~——
20 \L I,/

09 10 "
OPERATING
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TEMPERATURE
CURVE I "
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|
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reliability!

R Power Diss.
eater  and Temp.
TABLE | Base  Voltage Reliability
Failure Enhance- Enhance-
Tube . " Rate in ment ment
Type Life Test Conditions (Percent) Curve No. Curve No.

5636 Ef — 6.3 V; Eb = Ec2 = 100 Vdc;
Ecl = Ec3 = 0; Rk = 150 Ohms;
Rgl = 1.0 Meg; Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 11 v

5639 Ef = 6.3 V; Eb — 150 Vdc; Ecl = 0;
Ec2 = 100 vdc; Rk = 100 Ohms;
Rgl = 0.5 Meg; Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.6 { {l

5718 Ef = 6.3V; Eb = 100 Vdc; Ec = 0;
Rk = 150 Ohms; Rg = 1.0 Meg;
Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 { i

5719 Ef = 6.3 V; Eb = 150 Vdc; Ec = O;
Rk = 680 Ohms; Rg = 1.0 Meg;
Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 It v

5840 Ef = 6.3V;Eb=Ec2 = 100 vdc;
Ecl = 0; Rk 150 Ohm
Rgl = 1 0 Meg; Ehk = +200 vdc;
T Envelope = 220° C Min. 0.2 i v

5899 Ef = 6.3 V; Eb = Ec2 = 100 Vdc;
Ecl = 0; Rk = 120 Ohms;
Rgl = 1.0 Meg; Ehk = +200 vdc;
T Envelope = 220° C Min. 0.2 1 v

5902 Ef = 6.3V; Eb = Ec2 = 100 Vdc;
Ecl = 0; Rk — 220 Ohms;
Rgl = 0.47 Meg; Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.6 | 1

5977 Ef = 6.3V; Eb = 100 Vdc; Ec = 0;
= 270 Ohms; Rg = 1.0 Meg;
Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 ] [l

5987 Ef = 6.3 V; Eb = 150 Vdc; Ec = 0;
Rk = 1100 Ohms; Rgl = 0.47 Meg;
Ehk = 140 Vac;
T Envelope = 220° C Min. 0.6 | il

6021 Ef = 6.3V; Eb = 100 Vdc; Ec = O;
Rk/k = 150 Ohms;
Rg/g = 1.0 Meg; Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 1 1

6111 Ef = 6.3 V; Eb = 100 Vdc; Ec = 0;
Rk = 220 Ohms; Rg = 1.0 Meg;
Ehk = +200 vdc;
T Envelope = 220° C Min. 0.2 l ]

6112 Ef = 6.3V; Eb = 150 Vdc; Ec = 0;
Rk/k = 820 Ohms;
Rg/g = 1.0 Meg; Ehk = +200 Vdc;
T Envelope = 220° C Min. 0.2 m v

6205 Ef = 6.3 V; Eb = Ec2 = 100 vdc;
Ecl = 0; Rk = 150 Ohms;
Rgl = 1. 0 Meg, Ehk = +200 vdc;
T Envelope = 220°CM 0.2 1 [\

6206 Ef =63V, Eb = Ec2 = 100 Vdc;
Ecl = Ec3 -~ 0; Rk = 120 Ohms;
Rgl = 1.0 Meg; Ehk = +200 Vdc;
T Envelope — 220° C Min. 0.2 H1 v

ENHANCEMENT CURVES

o CURVE I¥
1.4

If you would like to know more about this forward-looking relia-
bility program, contact your Sylvania Sales Engineer. Or write
for your free copy of Engineering Information Service, Vol. 8,
No. 4, to Electronic Tubes Division, Sylvania Electric Products
Inc., 1100 Main St., Buffalo 9, N. Y.
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VICTOREEN peposited Carbon
Precision HIGH-VOLTAGE

Resistors

HIGH VOLTAGE
Up to 10 Kv

HIGH WATTAGE
Up to 10 W

STABILITY

Element sealed in
inert gas atmosphere

PRECISION

1, 2,5, 10%
Resistance range 100 ohms
to 200 megohms

A-T408A

Full technical data available on temperature coefficient,
voltage coefficient, power derating, load life, etc.

VICTOREEN

WORLD’S FIRST NUCLEAR COMPANY

THE VICTOREEN INSTRUMENT COMPANY
5806 Hough Avenue . Cleveland 3, Ohijo

EXPORT: 3 WEST 61st STREET ¢ NEW YORK 23, NEW YORK

[ e e S ‘o ..m

LETTERS

‘ to the Editor

“The Competitive Market"’
Iditor. ELECTRONIC [NDUSTRIES:

We enjoyved reading the article en-
titled “Iow Late is "Ton Late’ In \
Competitive Market > as written by
Edwin B, Berlin, appearing in vour
July 1962 issue of ErsctroNic INDUs-
TRIES. [t is our feeling that Mr. Ber-
lin has certainly made a thorough
study and can benefit all of the indus-
try with his thinking.

H. R. Wood
Safes Manager
Linpire Spring Company
140 Olive Street
Flyria, Ohio

“Our Address Should Be—"
Iiditor. FLECTRONIC [NDUSTRIES:

You are to he congratulated on this
special edition. Tt is extremely well
done and shoutd be of wide interest
in the field.

in checking our listing we note that
our address is shown as 111 Main
Street, Stepney, Conn. I don't recall
having filled out a questionnaire, but,
in any case, would appreciate  your
correcting  your records toindicate
Box 544, Bridgeport 1, Conn.

Also on page 1. 33 we would like
“eapacitors, glass” added to produoct
listing s,

Robert 1. Cochrane

Manager, Marketing Services
Vitramon® Incorporated
Box 344, Bridgeport 1, Connecticut

Wire & Cable Chart
Editor, IXLECTRONIC INDUSIRIES:

Your June, 1959 edition of Fire
TRONIC INDUSTRIES carried an excel-
lent series of articles and tabular data
on wire and cable.

We at Cannon Eleetric Company
have found the information invaluable
and would like to request that you con-
sider publishing up-dated information
however, if your present plans do not
call for a recent edition to do this, |
would like for you to let us know how
to obtain five reprints of the June,
1959 data which vou published.

Carlos  Beeck
Chief Pngincer
Cannon Electric Company

666 East Dyer Road

] Santa Ana, California
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Reliable Semiconductors Y

from RAYTHEON-MOUNTAIN VIEW
SN

300°C NANOSECOND DIODE

THE INSIDE STORY OF UNIPLANAR* VS. MULTI-PART CONSTRUCTION

Integral ohmic contact

Oxide layer /

Totally protected

surface

ide base mount for mechanical stabili

RAYTHEON/RHEEM UNIPLANAR* DIODE

Separate ohmic contact

Oxide layer /

Partially protected
surface

Narrow post moun*
Latent contaminant

CONVENTIONAL PLANAR MULTI-PART DIODE

UNIPLANAR®* construction boosts silicon diode reliability

Uniplanar* one-piece construction, produced at
Raytheon/Mountain View (formerly Rheem Semi-
conductor), brings a major improvement to silicon
planar diode reliability. This is demonstrated by a
300°C storage capability, unequalled shock and
vibration resistance, and more uniform electrical
characteristics.

The result of Raytheon/Rheem Uniplanar*
construction is a one-piece unit that can’t shake
loose or become misaligned. The entire chip as-
sembly, including ohmic contact, is formed by a
single process. This technique permits positive

surface passivation of the entire junction area. A
high level of uniformity is achieved, since ohmic
contacts are chemically formed thousands at a
time.

300°C storage is obtained because, for the
first time, it is possible to exclude the latent
contaminants introduced by multi-part assembly
techniques.

Uniplanar* construction is available at no extra
cost in such types as 1N914, 1N916, 1N3064,
and 1N251. For further information, please con-
tact the nearest Raytheon Field Office.

* Exclusive one-piece planar construction from Raytheon[Mountain View

(formerly Rheem Semiconductor).

ELECTRONIC INDUSTRIES + September 1962

Circle 55 on Inquiry Card

73



2% FM DISTORTION

® SOLID-STATE POWER SUPPLY
ELECTRONIC VERNIER TUNING
AUTOMATIC RF LEVEL SET
SHOCK-MOUNTED RF UNIT

NE W.

74

FM-AM SIGNAL
GENERATOR

RADIO FREQUENCY
CHARACTERISTICS
R¥ RANGE: 54-216 MC
RF ACCURACY: *0.5%
RF OUTPUT RANGE:
0.1 uv to 0.2 volts®
*Across external 50 ohm load at panel jack
ACCURACY:
*+10%, 0.1 uvto 50 K uv
+20%, 50 K uv to 0.2 volts
AUTO LEVEL SET:
Holds RF monitor meter to ‘“‘red
line” over band
IMPEDANCE: 50 ohms
VSWR: <1.2

AMPLITUDE MODULATION
CHARACTERISTICS
AM RANGE:
Internal: 0-50%
External: 0-100%
AM ACCURACY:
+ 10% at 30% and 50% AM
AM DISTORTION:
<5% at 30% <20% at 100%
<8% at 50%
AM FIDELITY:
*1 db, 30 cps to 200 KC

FREQUENCY MODULATION
CHARACTERISTICS
FM RANGE:
Internal: 0-250 KC in 4 ranges
External: 0-250 KC in 4 ranges
FM ACCURACY: *£5% of full-scale®
*For sine-wave
FM DISTORTION:
<0.5% at 75 KC (100 MC and
400 cps modulation only)
<1% at 75 KC (54-216 MC)
<10% at 240 KC (54-216 MC)
FM FIDELITY:
*+1 db, 5 cps to 200 KC
SIGNAL-TO-NOISE RATIO:
>60 db below 10 KC
PULSE MODULATION
CHARACTERISTICS
PM SOURCE: External
PM RISE TIME: <0.25 usec
PM DECAY TIME: <0.8 usec

MODULATING OSCILLATOR
CHARACTERISTICS
OSC FREQUENCY:
50 cps 7.5 KC 1000 cps 15KC
400 cps 10 KC 3000 cps 25 KC
OSC ACCURACY: +5%
OSC DISTORTION: <0.5%

PHYSICAL CHARACTERISTICS
MOUNTING: Cabinet for bench use;
readily adaptable for 19" rack
FINISH: Gray engraved panel; green
cabinet (other finishes available on
special order)

DIMENSIONS:
Height: Width: Depth:
103" 1634 18%"

POWER REQUIREMENTS
202-H: 105:125/210-250 volts,
50-60 cps, 100 watts
PRICE — 202-H: $1365.00
F.0.B. Rockaway, N. J.
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TYPE 202-H |
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The Type 202-H FM-AM Signal Generator covers the frequency range
from 54 to 216 MC and is designed for the testing and calibration of
FM receiving systems in the areas of broadcast FM, VHF-TV, mobile,
and general communications. The generator consists of a three-stage
RF unit, together with a modulating oscillator and power supply, all
housed in a single cabinet which may be adapted for rack mounting.

The RF unit consists of a variable oscillator, a reactance tube modu-
lator, a doubler, and an output stage. The modulator is specially de-
signed for minimum distortion and operated in conjunction with the
electronic vernier to provide incremental changes in RF output fre-
quency as small as 1 KC. The RF output is fed through a precision,
waveguide-below-cutoff variable attenuator; automatic RF level set is
incorporated which maintains “red line” on the RF monitor meter over
the entire band. The entire RF unit is shock-mounted for m‘nimum
microphonism.

An internal audio oscillator provides a choice of eight frequencies which
may be used for either FM or AM modulation. A modulation meter
indicates either FM deviation or % AM and is calibrated for sine-wave
modulation.

A completely solid-state power supply furnishes all necessary operating
voltages and may be switched for inputs of either 105-125 or 210-250
volts, 50-60 cps.

Model 202-J is also available for the 215-260 MC telemetering band.

BOONTON RADIO
CORPORATION

A Subsidiary of Hewlett-Packard Company

P.0. Box 390, BOONTON, NEW JERSEY e Tel. OAkwood 7-6400
TWX: ROCKAWAY, NEW JERSEY 866 * CABLE ADDRESS: BOONRACO
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BVers :.150 VOLTSI

BVcso MINIMUM =

NEW AND ONLY FROM HUGHES: the 2N2551 featuring symmetrical breakdown voltages For complete details, call your
greaterthan 150 volts! This PNP Silicon Alloy Transistor, in a TO-5 package, operates at 400mW. nearest Hughes representative;
Production quantities are available for immediate delivery. Other outstanding features are: or write Hughes
Semiconductor
hgg = 15 min,/45 max. | ICBO = -0.1 A max. VCE (sat) = -1.2 volts | Noise Figure = 6 db max. Division, Market-
at Ic = -100 mA at Vg = -100 volts atlc = -100 mA at I¢ = -500 uA ing Department,
VCE = -5 volts iB = -33mA Newport Beach,
California. For ex-
The voltage uniformity of this PNP Silicon Alloy Transistor is due largely to the unique Hughes port, write Hughes
evaporative-fusion process. This proven process makes possible an unusually high degree of International,
uniform doping and precise junction location, and results in exceptionally low saturation resist- Culver City, Calif.
ance. » The highly uniform batch-to-batch characteristics of the Hughes 2N2551 allow much CREATING A NEW WORLD WITH ELEGTRONIC
closer tolerances in new-circuit design; and the symmetrical breakdown voltages end all concern Tttt
with differing voltage limitat.ons across the transistor terminals. = 1t is particularly adaptable to H U G H Es !
relays and magnetic core drives where an “inductive spike' might destroy other transistors, {o
ac and dc amplifiers, audio oscillators, low-level circuits, switching, dc choppers and modulators, e ey
and especially to those applications with inherent elevated or varying ambient temperatures. SEMICONDUCTOR DIVISION

DIODES « TRANSISTORS « RECTIFIERS « PACKAGED ASSEMBLIES # CRYSTAL FILTERS
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“ENVIRONMENTALIZED

TEKTRONIX

» : = A

RADIO INTERFERENCE—With either of the en-
vironmentaiized plug-in units, the Tektronix Type
945 Oscilloscope meets the Susceptibility Test of
MIL-T-945A, 1 millivolt, 50 kc to 400 mc, and also
meets the limit for Broadband Radiated and Con-
ducted Interference of MIL-I1-16910A, MIL-1-26600
and MIL-1-11748B from 14 kc to 1000 mc.

DC-TO-24 MC WITH BUAL-TRACE UNIT . DC-TO-30
MC WITH FAST-RISE UNIT . ELECTRICAL CHAR-
ACTERISTICS SIMILAR TO THE TEKTRONIX TYPE
545 OSCILLOSCOPE

"DEPENDABLE OPERATION WHILE SUBJECT TO

9 9 THESE ENVIRONMENTS: TEMPERATURE fiom — 40-C

. P ~— 35 €71 C « VIBRATION 105 G's, 55 cps, 0.03” peak-

1k e S t400-pound hammer dicype o ALTI-

VIBRATION UDE tou: 0,0 = RADIO INT-RFEREMNCE frem 15 ke
400 1

\ L4 “RELIABLE PERFORMANCE AFTER STORAGE IN

66 >\ ""I":,‘, THESE ENVIRONMENTS: TEMPERATURE fiom 65°C

6 ;_;:G{ +856 C « ALTITUDE to 50,000 tect » FUNGUS for 28

6 A| j 2R tys e b Y r’m 10 days at 959 relative humidity

é Ouo )’ . « RAIN CONDITIONS st 5 m S
tdy ¢ Pt

the Type 945 waill perform with even greater

reliability and texibinity.,

The Type 345 wHe accept any of 17 Tektronix ietter-series
WY phiy-1as for use in comniercial appifeations.,
{ ¢ cill thout $2850
ype MC Dual-Trace Plug-In Unit $ 475
Typw: ME Fasi-Rise Plug-in Ut $ 425

o
For complete specifications of the rew environmentalized
7 Ll oscilloscope—or a demonstration in your own environ-
TEMPERATURE ment—please call your Tektronix Field Engineer.

Tektronix, Inc.

£. 0. BOX 500 - BEAVERTON, OREGON |/ Mitchell 4-0161 - TWX—-503-291-6805 - Cable. TEKTRONIX

TEKTRONIX FIELD OFFICES: » Juraue, N Mec o AL y o Baltin "
fhle, 1Y e e 5 N . Ty PO noe Do, .D 1
! t it e ’" Endwell) Gree LO ) . . AT 1. e K

1.1 [ . t 1 o (3 . ] o o A %4

) . I . g 1

1 . . . i
. 3l . e, WY X

TEKTRONIX CANADA LTD: ' J . i

TEKTRONIX OVERSEAS DISTRIBUTORS: (X7 t '

; J .o | S0 Quatitied endine PRI

European and African counlries, lhe countries of Lebanon and Syna. please contact TEKTRONIX INTERNATIONAL
A.G., Terrassenweg 1A, Zug, Switzerland, for the name of yaus kocal overseas distributor.

Other Overseas areas, please write or cable directly to Tektromx, Inc, Iniernational Marketing Department, P. O. Box 500,
Beaverton, Oreqon, U.S.A. Cable: TEKTRONIX.
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BOOKS

Machine-Independent Computer
Programming

By M. H. Holstead, Published 1962 by Spartan
Books, 6411 Chillum Pl., N.W. Washington 12,
D. C. 247 pages. Price $6.50.

Text is based upon the lecture notes
developed by the author while teaching
a course at the Univ. of Calif. described
as "Neliae, a dialect of Algol.” The
hook is designed to teach the student
how to write to computers in the Neliace
language and then to teach the com-
puter how to read Neliae, if it does not
already  know.

Miniature and Microminiature

Electronics

By G. W, A. Dummer & J. W. Granville. Pub
ished 1962 by John Wiley & Sons, Inc., 440 Park
Ave. South, New York 16, N. Y. 310 pages. Price
$7.50.

Book deals  with  the philosophy of
miniaturization, space utilization and the
construction  of  miniature  cquipments
such as  transistor  receivers, deaf-aid
amplifiers, medical  electronic  devices,
ctes, becanse of the vital part played by
the  transistor  in  miniaturization and
microminiaturization, the construction of
34 types of transistors and divdes are
deseribed in simiple outline form.

Radio-Electronic Transmission

Fundamentals

By B. Whitfield Griffith, Jr. Published 1962 by
McGraw-Hill Book Co., Inc., 330 West 42nd St
New York 36, N. Y. 612 pages. Price $10.75.

Dook is designed for anyone interested
in the generation and handling of high-
power  electrical energy  of radio fre-
quency. arts 1 oand 11 serve as an in-
troduction  to  electrical  networks  and
transmission lines theory. Parts IT1 and
IV discuss in detail radio antennas and
radio transmitters.

Whether for use in radio transmission
or in other fields such as induction and
diclectric heating, plasma generation, or
medical and  chemical applications, this
basic work is comprehensive in scope.
Morcover, the fundamentals of radio
engineering are  presented  with unusual
clarity, even for readers who have little
clectronics background.

Electron Devices & Circuits
By John M. Carroll. Published 1962 by McGraw-
Hill Book Co., Inc., 330 West 42nd St., New York
36, N. Y. 344 pages. Price $8.75.

Book offers comprehensive coverage of
the structure and operation of electron
devices and their application in the most
widely used electronic cirenits.

M the electron devices are presented
from  the electron point of  view, and
their operation is explained in terins of
energy  balance with  frequent use of
dimensional analysis,

(Continned on page 81)
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AMP products and engineering assistance are lable through subsidiary ¢

AMP

set the

7 & FN | [

standard!

In this AMPin-cert* Blade Connector, gold over
nickel plating is standard, neve_r_aﬂ_ogtion C e
never an extra. Gold over nickel plating coupled
with engineered contact pressures assure longer
life, maximum performance and reliability, set-
ting the highest standard in crimp, snap-in type
printed circuit connectors. AMP research and
testing have proved conclusively that gold over
nickel plating is superior in every way. Crimp,
shap-in type contacts are plated with.000030"gold
(min.) over .000030" nickel (min.). Uniformity in
plating thickness is controlled by X-ray measure-
ment. There is no metal *‘creep’ and no debili-

P

ELECTRONIC INDUSTRIES +« September 1962

tating oxide insulation buildup. Three areas of
contact are pressure engineered to avoid exces-
sive or quick plating wear.

Another bonus feature is that AMPin-cert Printed
Circuit Connectors are not pre-loaded. They can
be loaded to accommodate only those circuits
actually required. You buy and use only the
receptacle contacts you need.

ADDITIONAL FEATURES:

Encapsulated male tabs prevent mis-
alignment of contacts @ Staked down male
tab housing eliminates board warpage = Guide
pins assure positive mating of connector halves

Raised barrier section and large contact cavities
avoid moisture entrapment - Built-in egg crate
construction, and crimp snap-in receptacle con-
tacts eliminate sleeving and soldering.

Why not insure your own standard of quality and
reliability by using AMPin-cert Printed Circuit
Connectors. You'll find they exceed the most
stringent applicable requirements both military
and commercial.

Send for more information and a free copy of
“A Compilation of Papers published on AMP
Research Activities in the Field of Plating.”

*Trademark of AMP Incorporated

INCORPORATED
Harrisburg, Pennsylvania
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Complete . . .

from BEZEL to B.C.D."

*Binary coded decimal input is T e TNR SERIES
Jjust one optional feature of the new T
TEC-LITE Transistorized NIXIE® Readout. -- 4|

Simplify your digital display design problems with the new TEC-LITE Transistor-
ized NIXIE Readout, so compact it mounts on one-inch centers. It’s a complete
readout too; handsome bezel for single or multiple units; Polaroid filter with pro-
tective glass, rectangular NIXIE tube and socket, and transistorized driver circuitry.
Special circuitry options include binary to decimal or octal converter, ring counter,
auxiliary output and memory. If high voltage supply is a problem, special TNR
Series models will operate on 24 VAC and 28 VDC supplies.

The expense of relays or external drivers, costs of designing, assembling and
testing, is avoided. Self-contained transistorized drivers, which control numeral dis-
play, operate from low level signals—as low as 2 volts—typically present in solid
state systems. High voltage, 180 VDC required to fire the tube’s numerals, is con-
fined to the display panel eliminating the problems created when high voltage is
carried into sensitive logic sections.

Because of the NIXIE tube’s brightness and numeral placement and the TNR
Series design, excellent legibility is maintained in high ambient light levels and at
wide viewing angles. Conservatively rated components and the ultra long life NIXIE
tube are combined to offer a readout that will give highly reliable performance for
hundreds of thousands of hours. Back panel dimensions are 1” W X 1 34" H X 215" L.
For complete electrical-mechanical specifications contact your TEC-Rep or write:

Transxst?r ORIGINATOR OF
Electronics 4 LI H E TRANSISTORIZED INDICATING DEVICES,
Corporation ;

Box 6191 ¢ Minneapolis 24, Minnesota DIVISION

Phone (612) 935.7701

See these and other TEC-LITE Transistorized Indicators—standard and custom designed for solid state systems.

MTL SERIES TBL SERIES LVN SERIES TIL SERIES

With

Replaceable
Lamp
“Transistorized’’ MINI-LITE BUTTON LITE “Transistorized" LOW VOLTAGE | TRANSISTOR CONTROLLED
INDICATOR (Transistorized) NEON INDICATOR LITE INCANDESCENT LITE
U.S. Patent No, 2,985,874 U.S. Patert No, 2,985,874 U.S, Patent Np. 3,041,499 U.S. Patent No. 2,986,874
| === = SRcspa LT =3
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Higher Performance Standards With
Improved Relidbility...Tung-Sol
compactrons provide several ad-
vantages that can contribute to
lower costs and improved per-
formance. For example, the in-
creased number of pins permit
greater heat dissipation. As a re-
sult, compactrons run cooler with
higher reliability than conven-
tional tubes. The exhaust tubula-
tion is situated between the pins
so that broken tips rarely occur.
This also permits the use of top

caps for very high voltage de- |

signs. In addition, the compactron
design readily lends itself to com-
bining multiple tube elements
within a single envelope.
Compactrons require less
space on the chassis or printed
circuit boards, less height than
conventional tubes, less air cool-
ing volume per function. More
space between pins improves
element isolation, allows higher
voltage ratings, simplifies printed
circuit and chassis design.

(6011)

TUNG-S0I

Tung-Sol compactrons are
available in production volume for
numerous circuit requirements,
including radio, tv, hi-fi and
stereo, controls and instrumenta-
tion equipment. Write for Tung-
Sol compactron data file which
includes the following types:
6AX3, 6GE5, 6Q11, 12AX3,
12GES5, 8149, 8150 and 1AJ2.
Other types will soon be avail-
able and special designs will be
considered. Tung-Sol Electric
Inc.. Newark 4, N.J. TWX: NK193.

TUNG SOL

AQE w

TUNG-SOL CONIPAC () RONS

ELECTRONIC INDUSTRIES - September 1962

® TUNG-SOL
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MEET US AT
THE SHOW!
Our  indusiriai  Repre-
sentatives will be at the
FLORIDA  DEVELOPMENT
COMMISSION BOOTH at
the NATIONAL ELECTRON-
ICS CONFERENCE to an-
swer your questions about

FLORIDA.

Investigate

Men of vision thrive here. And it takes men of vision to
cope with today’s clectronics and space problems. Space
in more ways than just up. Spacc problems of a different
nature plague the manufacturer who must expand, but
hasn’t the land to expand on.

Here in Florida we have the space, the climate, the
work force. Florida has more to offer electronics firms
than any other arca on carth. Men think better where
life is pleasunt, where off hours can be devoted to just
plain /iving—and to just plain t/inking.

Yes, Florida is a Solid State in Electronics. Alrcady
the sun, Mother of Life, shines on over sixty thriving
clectronics firms in our busy state.

Cape Canaveral is here, too, with its massive, awesome
missiles blasting off to make space history. Electronics
makes possible every thrust into the universe. Every hope
of getting to the moon depends upon electronics—and
the first American to the moon will definitely soar to
history from Fiorida.

Engincers and their families dream of living here
in Florida. Give them this dream by meving your plant
here. Nurture the brains that will give your business a
greater and greater stature in this, the Electronics Age.

For complete details of the many advantages Florida
offers the Electronics Industry, write us. Let us tell
you why some of the greatest names in clectronics have
impressive plants here in Florida.

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 majouity of our businessmen,
industrialists, and financiers. We have everything to make your large or small
enterprise healthy and successful. Write, wire, or phone us TODAY. The only
thing better than a FLORIDA vacation is having your plant here.”

Florida

.--A 10 BILLION DOLLAR MARKET

Ask about free
Sfilm ™ Profile

of Progress”
FLORIDA FOR
CONVENTIONS —
Write for free
information on
Florida's wonderful
facilities for your

group meeting. \

80
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Mr. Wendell Jarrard, Chairman
FLORIDA DEVELOPMENT COMMISSION
Box 4221A -« Tuallahassee. Florida

Please send me brochure, “Why Your New Plant
Should Be Located In Florida,” containing the
facts about FLORIDA's opportunities for New
Industry, the 10 BILLION DOLLAR CON-
SUMER MARKET, Labor, Climate. Schools,
Natural Resources, Favorable Tax Structure.

ELECTRONIC INDUSTRIES -

FARRIS BRYANT
Governor

Comg

,———————————————————————-—----

Name
Firm Name

Zone State
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BOOUKS

Electrical Engineering Fundamentals

By Robert B. Angus, Jr. Published 1962 by Ad-
dison-Wesley Publishing Co., Inc., Reading Mass.
514 pages. Price $8.00.

The author’s approach to electric cir-
cuits and networks is to first develop
fundamental concepts as applied to cir-
cnits excited by d-¢ sources; later in the
hook he re-examines these concepts as
they apply to circuits with sinusoidal
and other time-varying excitations. Con-
cepts and definitions are explained in
detail.

Fundamentals of the Laplace
Transformation

By C. J. Savant, Jr. Published 1962 by McGrow
Hill Book Co., Inc., 330 West 42nd St., New York
36 N. Y. 229 pages. Frice $7.75.

Laplace transform method of solution
of differential equations which arise in
connection with electrical, mechanical,
and clectromechanical systems is covered.
Mechanical and electrical circuit analy-
sis and all mathematics are included.
Modern engineering examples from me-
chanics, electronics, and electromechani-
cal systems show how the method is
used. Problems are included at the end
of each chapter.

Books Received

Loud Speakers

By N. W, Mclachlan. Published 1940 by Dover
Publications, Inc., 180 Varick St., New York 4
N. Y. 399 pages, paperback. Price $2.25.

The Scientific Basis of
llluminating Engineering

By Parry Moon. Published 1961 by Dover Publica
tions, lnc., 180 Varick St.,, New York 14, N. Y.
408 pages, paperback. Price $2.85.

Selected Papers on New Techniques

for Energy Conversion

Edited by Sumner N. Levine. Published 1941 by
Dover Publications, Inc., 180 Varick S$t., New
York 14, N, Y. 444 pages, paperback. Price $2.85,

Tube Substitution Handbook, Vol. 4

Published 1962 by Howard W, Sams & Co., Inc.
201 East 44th St. Indianapolis 4, Ind. 112 pages
Price $1.50.

Data Acquisition and Processing in
Biology and Medicine

Proceedings of the 1961 Rochester Conference
Edited by Kurt Enslein. Published 1962 by Per-
qamon Press, Inc., 122 East 55th St., New York
22, N. Y. 150 pages. Price $4.50.

North Electric Components
Handbook, Revised 2nd Edition

Book is available from the Field Fromotion En
gineer, Galion, Ohio. 130 pages. Price $2.00
advance payment.

Symposium on Electrical Conductivity
in Organic Solids

Edited by H. Kallmann & M. Silver. Published
1962 by Interscience Publishers, a division of
John Wiley & Sons, Inc., 440 Park Ave. South
New York 14 N. Y, 398 pages. Price $12.50.

Basic Industrial Electronic Controls

Bv Jacob H. Ruiter Jr. & R. Gordon Murphy
Published 1962 by Holt, Rinehart and Winston
Inc., 383 Madison Ave., New York 17, N, Y. 283
pages. Price $6.95.

(Continved on page 84)
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There are mo stop signs in SPace There will be temporary barriers,
and an ever increasing number of problems to face in space technology, but
the challenge will continually be met with new and improved systems to
combat and overcome these obstacles. The scientists and engineers at
SES-Central will continue to play a significant role in the development
of advanced communications and navigation systems and techniques to
further man's knowledge in this vital field.

CONTRIBUTORS URGENTLY NEEDED to man current and anticipated
space, surface and sub-surface communication, navigation and command
and contral systems projects. Staff and management openings exist at all
levels for BS. MS candidates with backgrounds in systems requirements,
design, development and research and familiarity with techniques employed
throughout the frequency spectrum. In-house programs include the recently
acquired MINUTEMAN radio launch control system contract for the U. S.
Air Force Ballistic Systems Division. We are located ten miles northeast of
Buffalo in the picturesque suburban community of Williamsuville, New York.

SYTNANILN ececrronic systems

Government Systems Management

tor GENERAL TELEPHONE & ELECTRONICS

Please send resume in confidence to
Robert E. Artman

SYLVANIA ELECTRONIC SYSTEMS -CENTRAL
1179 Wehrle Drive Williamsville, N. Y.

An Equal Opportunity Employer
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VACULOY® USERS REPORT 90% LESS REJECTS
AND REWORK PLUS 10% SAVINGS ON SOLDER

In a recent value analysis study by a major electronic product
manufacturer, Alpha Vaculoy bar solder reduced rejects by
90%, produced higher quality joints, and provided 10% more
joints per pound with less maintenance or critical control. The
direct dollar saving is estimated to be nine times the extra
cost of Vaculoy . . . and this figure does not include the in-
tangibles anticipated from reduced field failures or the added
value of increased reliability.
®  Alpha Vaculoy bar solder conforms to federal specifications
i QQS-571 and applicable ASTM standards. It is substantially
freer from oxide forming elements than other solders, because
= it is produced by a unique processing method which affects
. physical properties without disturbing metallurgical balance.
~ Other cases in point
" A radio manufacturer had to pre-tin transistor leads prior to.
printed circuit assembly when using conventional 60/40 solder.
A switch to Vaculoy 60/40 solder eliminated the need for pre-
tinning.
A large manufacturer of resistors and capacitors uses an auto-
matic dip machine to pre-tin leads. Thermal precautions limit
the depth of the immersion. Pre-tinning of leads without heat
damage is mandatory. Hence, rejects were high. A switch to
- Vaculoy process solder in the same alloy gave more complete
tinning in less time, cutting down rejects.
Laboratory and production runs prove Vaculoy solder offers su-
perior quality, reduces rejects and
_ cuts solder costs. All Alpha alloys are
ailable “'Vaculoy processed.”
or write for full information today. &

_:‘l .u_“'
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|
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NEW MILESTONE
in world-wide telephony and TV

FLSIAR

RBITING THE EARTH every 160 minutes at altitudes from

500 to 3,000 nautical miles is Bell Telephone Laboratories’
NASA-launched Telstar . . . a major experimental step toward
commercial communications via outer space.

Proudly sharing the Telstar payload are “Kemet” solid tantalum
capacitors . . . selected by Bell Laboratories to play an important
part in an experiment pointing toward more high quality
voice channels and, ultimately, global television channels.
Kemet engineers met the challenge of developing special
pedigreed capacitors to match Telstar’s rigid specifications.

Every step of the way—from tantalum ore to finished
capacitors— production, testing. and inspection stages were
meticulously controlled within Union Carbide. The end result
was solid tantalum capacitors representing the highest
performance under the present state of the art.

Kemet’s contribution to Telstar’s sophisticated circuitry
exemplifies the craftsmanship that has enabled it to become —
in a brief space of time—"The Specialist in Solid Tantalumn
Capacitors.” Kemet Department, Linde Company, Division of
Union Carbide Corporation, 11901 Madison Avenue,

Cleveland 1, Ohio.

KEMET DEPARTMENT
LINDE EAREIDE
COMPANY

“‘Kemet,”' 'Linde,’’ and ‘“Union Carbide'’ are registered
trade marks of Union Carbide Corporation.
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BOOKS

Understanding Transformers & Coils
Bv Edward J. Bukstein. Published 1962 by How
ard W. Sams & Co.. Inc. 4300 West é2nd St

Indianapalis 6, Ind. 96 pages, paperbound
Price $1.95.

ABC’s of Radio Navigation

By A'lan Lytel. Published 1962 by Howard W
Sams & Ca., Inc., 4300 West 62nd St.. Indian
apalis 6, Ind. 96 pages, paperbound. Price $1.95.

Principles of Transistor Circuits,
2nd Edition

By S. W, Amos. Published 1961 by Jahn F. Rider
Publisher, Inc., 116 W. l4th St., New Yark |
N. Y. 224 poges, paoperbound. Price $4.25

Electronics for Everyone,
2nd Revised Ed.

Bv Manroe Uptan. Published 1962 bv The Now
American Library of Warld Literature, Inc. 53!
Madisan Ave. New Yark 22, N. Y. 352 s
paperbaund. Price $0.75.

Having Fun With Transistors

By Len Buckwalter. Published 1962 by Howar~ \W
Sams & Co., Inc., 4300 West 62nd St.. Indian
apolis 6, Ind. 128 pages, paperbound. Price $2.50.

Amateur Radio Antenna Handbook

By Harry D. Hooton. Published 1962 by Howa-d

W. Sams & Ca., Inc., 4300 West 62nd St. Indian

gzpolis 6, Ind. 160 pages, paperbound. P-i
.95.

Citizens Band Radio Manual, Vol. 2

Published 1962 by Howard W. Sams & Co.. Inc.
4300 West 62nd St., Indiancpolis & Ind. 140
pages, paperbaund. Price 2.95.

A Cryogenic Data Addressed Memory

y V. L. Newhouse and R, E. Fruin. Published
1962 by General Electric Research Information
Section, The Knolls, Schenectady, New York. Pa-
per presented at the Joint Spring Campute- Can
ference in Son Francisco, May 2. 1962

This Cambridge Accelerator is built to deliver about
6 x 10'* electrons per second at 6 Bev—to provide

How to Make More Money in Your
TV Servicing Business

M.LT. and Harvard physicists with the highest energy By John Markus. Published 1962 by McGraw-H'll
. T Boak Ca., Inc., 330 West 42nd St., New York 36
electrons and photons ever available within a N. Y. 340 pages. Price $7.95.
research laboratory. Proceedings of the 1962 Spring Joint
Computer Conference
1 @ i 1 i g i Available from The National Press, 850 Hanten
49 DriVac® electronic pumps will provide the .hxgh, e
dry vacuum necessary to keep the 750-foot circular panied by remittance of $6.00.
track clean and clear for this race toward the g::"t"fg :’fStse'z‘:tzd Foreign
clrica andards
. . r
speed of light. High vacuum—DriVac’s range extends to Avellable fram American Standrds Associaran
. T . . . t t 40 St., York 16, N. Y. Price $4.50
10 torr: ultra-high vacuum of 101" torr obtainable (Send check. money ardes. of ASA coomans with

arder ta avaid invoicing charge.)

with baking. Drv vaecuum—accomplished electronically,

: . R Communications Satellites
free from backstreaming pump fluids. This is the

Contoins papers given by o graup of interna-

. o) . . . tional scientist d i k with i

difficult, critical kind of pumping DriVac does best. cations. satellites. Pablished 1962 by Academic
P'%sosA Il Fifth Ave., New Yark 3, N. Y. Price
$7.00;

Find out how DriVac pumps can fill your need for high,

. T . Electromechanics
dry vacuum, in applications from semiconductor

Bv Hugh Hildreth Skilling. Published 1962 by John

processing to electron microscopy . . . from thin film G 4'7“;-pcggslpg;i"ceyfd.ogf’"'h. New
deposition to mass spectrometry. Forty Years of Radio Research
Write for new Bulletin 6-2. By G. C. Southwarth. Published 1962 by Gardan

and Breach, Science Publishers, Inc., 150 Fifth
Ave.. New York |1 N. Y. Price $6.50.

Consolidated Vacuum Corporation Somimar 1 (¢ Detense Fanning

Held March 13, 1962 ot Washingtan, D. C. Avail-
able from Electranic Industries Assaciatian, 1721
De Soles St., N.W., Washington 6, D. C. One
opy has been provided for each persan who
attended; chorge for additional copies is $1.50
Eer copy. Checks should be made payable to
1A,

ROCHESTER 3, NEW YORK N

A SUBSIDIARY OF BELL & HOWELL
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THIS IS THE KIND OF

“plus
stability”

STABILITE*

ELEMENTS GIVE

EVERY STACKPOLE CONTROL ....

Voltage Coefficient:

Zero Load (@ 100°C
for 1,000 hours):

Load Life (1,000 hours)—
@ 30°C. 500 volts:

@ 30°C. 750 volts:
@ 70°C. 500 volts:

@ 70°C. 750 volts:

Temperature Characteristic:

Shelf Life:
Mechanical Life:

Neise (7 vdc across
terminals A & C):

Humidity Test
(95% RH @ 40°C
for 240 hours)—
reversible change:

Less than 0.01% per volt.

+4% avg. resistance change,
values to 100,000 ohms.

+2% avg. resistance change,
values above 100,000 ohms.

% watt to 1 watt (Series L, LX, 0 & T).

0.4 watt to 0.5 watt (Series F controls).

% watt (Series L, LX, D & T controls).

Y, watt to 3% watt (Series L, LX, D & T).

La watt to 0.4 watt (Series F controls)

Y, watt (Series L, LX, D & T controls).

3% maximum resistance change.
20°C to 105°C

Unlimited (No measurable resistance
change.)

Less than =+=3% change in resistance
after 25,000 cycles.

3 to 8 millivolts, values below
250,000 ohms.

8 to 12 millivolts, values above
250,000 ohms.

+5% maximum resistance change,
values to 250,000 ohms.

+9% maximum resistance change,
values above 250,000 ohms.

NEW DESIGN DATA BULLETIN 70-101 gives complete details.
write for your copy to: Electro-Mechanical Products Div.,
Stackpole Carbon Co., Johnsonburg, Pa.

STACKPOLE

variaBLE COMPOSITION ResisToRrs

*Stackpole Trademark

ELECTRONIC INDUSTRIES - September 1962

Fixed Composition Resistors e Silide & Snap Switches o CERAMAG®

Ferrite Cores o Fixed Composition Capacitors . CERAMAGNET®

Ceramic Magnets o  Electrical Contacts o  Brushes for all Rotating

Electrical Equipment e Graphite Bearings, Seal Rings, Anodes ¢ Hundreds
of Related Carbon & Graphite Products
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THIS IS OUR NEW SYMBOL

Itis a reflection of our belief that we are not just
another precision potentiometer manufacturer.
We are a quality-conscious and reputable group
of innovators and leaders in our specialty, We
design and manufacture miniature and sub-mini-
ature wire wound precision pots with new design
and performance features that meet and surpass
the environmental, electrical, and mechanical re-
quirements of military specifications. Water's line
of rotary, single turn pots for panel mount, printed
circuit, and servo applications are available in
types ranging from multiple-gang assemblies to
models with calibrated dials for slider position
indications. Diameters range from 0.3” to 2°.
Resistance ranges from 10¢ to 500 K¢z,

A POINT OF PRIDE: ON-TIME DELIVERY.

Other Waters Products: Torque Watch Gauges, Torque Calibrators,
Potentiometer Test Stations, Amateur Radio Products

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
AAAAAAAAAAAAAAAAANAAAANA

Circle 67 on Inquiry Card

PERSONALS

Yale Barkan—named Systems Engi-
neering Manager, Electronic Systems
Div., Telecomputing Corp., Los An-
geles, Calif.

Hughes Aircraft Co. announces the
following appointments: Dr. Malcolm
L. Stitch—named Manager of the new-
ly-formed Laser Development Dept.,
Culver City, Calif.; Bruce A. High-
Strete—appointed Assistant Manager,
Research Dept., Microwave Tube Div.,
Los Angeles. Calif.; and Dr. Dietrich
Jenny—appointed Manager, Semicon-
ductor Div., Newport Beach, Calif.

W. F. Springgate—appointed Rescarch
and Engineering Manager, New Bed-
ford, Mass., Div., Aerovox Corp.

W. F. Springgate

Raymond W. Fink—named Director
of Quality Control, Electronics Opera-
tion, Electronics and Ordnance Div.,
Avco Corp.. Cincinnati, Ohio.

Dr. Donald F. Eagle—named Senior
Physicist, Magnetic Tape Laboratory,
Ampex Corp., Redwood City, Calif.

Dr. Barlane R. Eichbaum—appointed
Staff Scientist, Philco Scientific Lab-
oratory, Blue Bell, Pa.

Jack M. Mitchell — named Associate
Manager, Digital Computers, Scien-
tific Data Systems, Inc., Santa Monica,
Calif.

Edward A. Anderstrom—named Di-
rector of Manufacturing, LFE Elec-
tronics, Boston, Mass.

Harlan W. Frerking—appointed Man-
ager of Engineering, Microwave Elec-
tronics Corp., Palo Alto, Calif.

Joseph G. Semmer—named Midwest-
ern District Sales Engineer, Motorola
Semiconductor Products, Inc., Phoe-
nix, Ariz.

Anthony A. Guido—appointed Appli-
cations Engineer, PRD Electronics,
Inc.,, Brooklyn, N. Y., subsidiary of
Harris-Intertype Corp.
(Continued on page 92)
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IWISH SOMEBODY WOULD
COME UP WITH A GOOD

LOW COST TWT FOR APPLICATIONS
WHERE NOISE LEVEL

ISN'T CRITICAL.

HAVENT YOU HEARD

ABOUT GE'S...

THEIR WHAT? ooN'T
TALK IN PICTURES.
IT ISN'T NATURAL.

THEN IFITS FACTS YOU
WANT, HERE THEY ARE...
GENERAL ELECTRIC'S NEW, LOW COST
ZM'3|05 TWT IS a rugged, dependable,

“high-performance-in-critical-temperatures™ TWT. General Elec-
tric is now offering the ZM-3105 at about half the usual price
for such a product.

The ZM-3105 operates in ambient temperatures of — 65 to
| 100 degrees C. Helps solve your hot and cold installation
problems. G.E. has made the ZM-3105 tough, too. During en-
durance tests it holds up under 50-G shock and 10-G vibration
from 55 to 2000 CPS. Looks like it'll lead to a whole new line
of TWT's for application where noise factor is not a major
consideration.

IM-3105 characteristics include . . .

I WONDERIF

TEQUENCY . . oo vv v ae e 7000 to 11,000 Megacyc!
TALKING LIKE it 00 Megacycles
A CATALOG VOIAZE . e 6.3 Volts
Current, nominal ..... ... ... ... 0.4 Ampere
IS NATURAL? Focusing Method—Periodic Permanent Magnet
Noise Figure, maximum ... .................... 25 Decibels
Small Signal Gain, minimum .. ...... ... ... 30 Decibets
Saturation Power Output, minimum ... ...  ..... 20 Milliwatts
Collector Dissipation ..........c.oiveiveicanenens 1.0 Watt
Impedance, Coaxial
Input, VSWR ... ... Less than 2.5 to 1
Output, VSWR ... Less than 2.5 to 1

\ et W e i N ,/‘ =,
@ rreciromics e Sty GENERAL 4P ELECTRIC
PROGRESS IN MICROWAVE TECHNOLOGY CERAMIC TETRODES. HIGH-POWER \

OUPLEXERS, HIGH-POWER WAVEGUIDE FILTERS, KLYSTRONS AND THERMIONIC

CONVERTERS FOR INFORMATION ON THESE PRODUCTS, WRITE SECTION 265-20, POWER TUBE DEPARTMENT 26520
POWER TUBE DEPT., GENERAL ELECTRIC CO., SCHENECTADY, N. Y. OR TELEPHONE

TODAY: SCHENECTADY, N. Y. FRanklin 4-2211 (Ext 5:3433) o WASHINGTON, D. C. EXecutive 3-3600 o DAYTON, OHIO BAidwin 37151 o LOS ANGELES. CALIF. BRudshaw 2-8566
SYRACUSE. N, Y. 652.5102 o CHICAGO, ILL. SPring 7-600 e CLIFTON, N. ). GRegory 3-6387 e NEW YORK, N. Y. Wisconsin 7-4065 e ORLANDO, FLA. GArden 46280




To Contractors and Subcontractors
on U.S. Government Projects

Western Electric
offers high reliability diodes,
transistors and magnetrons

B Western Electric’s Laureldale, Pennsylvania, plant is now in its tenth year of
producing semiconductor devices of ultra-high quality and reliability for government
applications.

B Devices designed by a resident Bell Telephone Laboratories group have performance
standards exceeding specification requirements which are based on MIL-S-195008.

B Mechanized production facilities and a comprehensive statistical quality control
program assure uniformity and contribute to obtaining ultimate process capabilities.

® For further information on Western Electric-Laureldale electron devices and
magnetrons . ..

Telephone — Area Code 215 — 929-5811

LAURELDALE PLANT

MAKER OF ELECTRON PRODUCTS
MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM
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'AFRAID TO LET GO ?

(of the book, that is)
N /

\l

Perhaps it s been on your media schedule for 5. 10 — cven 20
vears. Butdoesitsell roday’s dynamie $11billion clectronic industry?

Check its circulation against industry growth . .. its editorial and
readership .. its marketing aids. Perhaps your old tiger has been
around so long vou haven't noticed he’s a little tired.

But. ELECTRONIC INDUSTRIES gives you editorial vigor plus. And
/\\ vou also get, not incidentally. monolithic coveruge of the largest

bloc of engineering decision-makers. now over 61,000 strong.

Ldutorial .. readership .. circulation . .. markets. Put leader-
ship in all four to work for vou by building your media schedule
on top of ELECTRONIC INDUSTRIES. IS busic 10 every adiertiser
in the electronie industry.

‘s ELECTRONIC

\ e ——

,‘;i- UM@M@T@”E@ A Chilton Publication

The Source of Useful Theory and Applied Engineering Chestnul and 56th Streets « Philadelphia 39, Pu
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70-Amp 16-Amp 70-Amp NEW! 35.Amp NEW! 4.7.Amp
2N1909 Series 2N681 Series 2N1792 Series WX211 Series 2N1770 Series

Every trinistor controlled-rectifier is




NEW! 10-Amp
2N1842 Series

NEW! 10.Amp
2N1842A Series

ard soldere
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THIS WESTINGHOUSE QUALITY FEATURE
ENDS THERMAL FATIGUE PROBLEMS
—EVEN IN CYCLICAL APPLICATIONS

All hard-soidered construction—Westinghouse experience has shown
that tin/lead soft-soldered joints deteriorate under long-term
thermal cycling. To eliminate this problem, all Westinghouse
TRINISTOR Controlled-Rectifiers feature hard-soldered construc-
tion for lasting dependability in military and industrial service.
They are especially suited for applications involving cyclical loading.

Stringent testing program—exclusive with Westinghouse—gives high-
est consistent reliability at no extra cost. This high reliability is
assured through: « Device load testing under actual operating
conditions. « 100% electrical testing to guarantee voltage, current,
and temperature ratings. « Rigid environmental lot testing.

Famous “Rock Top” construction—exclusive with Westinghouse—fea-
tures glazed ceramic encapsulation. This provides longer creepage
distance—virtually eliminates arc-over due to moisture or dust
atmospheres.

TRINISTOR Controlled-Rectifiers offer you performance charac-
teristics and design capabilities found in no other device for: high
power inverters; frequency changers; DC power regulation; light-
ing control systems; pulse width modulation; welding contral;
and other electrical control applications. For more information,
write: Westinghouse Electric Corp., Semiconductor Division,
Youngwood, Penna. You can be sure. . . if it's Westinghouse. SC-1079

*TRINISTOR—Westinghouse trademark; pronounced TRY-NIS-TOR

Westinghouse

For immediate “off-the-shelf” delivery, order from these Westinghouse Distributors :

EASTERN

ACK SEMICONDUCTORS, INC.
Birmingham, Ala./FA 2.0588
CAMERADID Pillsbulgh, Pa./EX 1-4000
CRAMER ELECTRONICS, INC.
‘Newton, Mass. /WQ 9-7700
Hamden Conn./AT 8-3581
port, R.1./V| 7-8547
EASTERN SEMICONDUCTOR SALES INC.
acuse N.Y./GR 8-0903
ELECTRONICS WHOLESAL[RS NC.
Melbourne Fla./PA 3-1441
GENERAL RADIO SUPPLY CO., INC.
Camden N. J./WO0 4-8560
GENESEE RADIO & PARTS CO.
Buffalo, N.Y./TR 3-9661
KANN-ELLERT ELECTRONICS, INC.
Baltimore, Md./TU 9-4242
MILGRAY ELECTRONICS
York, N. Y /YU 9-1600

New
RADIO & ELECTRONIC PARTS CORP.
Cleveland, Ohio/UT 1-6060
SCHWEBER ELECTRONICS
Mineola, N.Y./Pi 6-6520
Silver Spring, Maryland/JU $-7023
MIDWESTERN

EC.I. S[MICONDUCTORS INC.
nsas City, Mp./WE 1-0829
ELECTRONIC COMPON[NTS FOR INDUSTRY CO.
louls Mo./M| 7-5505

HALL-MARK EL[CTRONICS CORP.
Dallas, Tex./TA 4-1648

INTER-STATE RADID & SUPPLY CO.
Denver, Colo./TA 5-8257
LENERT CD. Houston, Tex./CA 4-2663
MIDLAND SPECIALTY CD.
El Paso, Tex./KE 3-9555
Phoenix, Ariz./AL 8-8254
Albuquerque, N. M./CH 7-0236
RADIO DISTRIBUTING CO.
Indianapolis, fnd./ME 7-5571
SEMICONDUCTOR SPECIALISTS, INC.
Chicago. Iil. /NA 2-8860
UNITED RADIO, INC.

Cincinnati, Ohio/MA 1-6530

WESTERN

ALMAC ELECTRONICS CORP.
Seattle, Wash./PA 3-7310
DENNY-HAMILTON [L[CTRONICS
San Diego, Calif./AC 4-3451
ELMAR ELECTRONICS
Oakland, Caiif./TE 4-3311
HAMILTON ELECTRD SALES
Los Angeles, Calif./BR 2-9154
Palo Alto, Calif./DA 1-754]
Phoemx, Ariz./212.2601
NEWARK [LECTRONICS Co.
Ingiewood, Calif./OR 4-8440

CANADA

CANADIAN WESTINGHOUSE CO.,
Hamilton, Onlanu/M 8-8813




NEW from

The only

IN-CIRCUIT ,
TRANSISTOR TESTER

not requiring
identification
of transistor leads

CHECK THESE OUTSTANDING FEATURES

OF THE

® You cannot damage transistor under
test . . . this is an automatic lead find-
ing, in-circuit transistor tester. You do
not need to know the configuration of
the leads.

® Saves countless transistors that
would be damaged (through improper
lead identification) with other transistor
testers.

® No prior knowledge of transistor re-
quired . . . you DO NOT need catalogs,
specifications, etc. to identify leads.
Results in great savings of time.

® Tests transistors both in-circuit and
out-of-circuit.
® Each test completed within 2-second
time interval.
® Checks for opens —shorts—ro gain.

® Tests virtually every type of transis-
tor, including. .. power, switching, small
signal, junction, alloy, point contact and
military types.

IN-CIRCUIT TRANSISTOR TESTER

® No meters to read — result immedi:
ately indicated by lights.

® No knobs to adjust—no potentiome-
ters—no calibration required.

® Automatically determines silicon
versus germanium for self-adjustment
of voltages.

® Uses standard 115 volt — 60 cycle
input. Power required — approximately
30 watts.

Revolutionary new automatic probe’ (B) — permits

rapid In-circuit testing with use of only one hand

. . . probe contacts are adjusted with slight move-.

ment of fingers,

(A) Chip lead probe supplied as standard equipment.

(B) Automatic adjustable probe available as optional
equipment, *Potent opplied for

For additional information, write to . . .

RICHARDSON

<=

92 Circle 71 or Inquiry Cara

ROAD,

Amerlccn JXEliectronic I.ncborc'orl.., Inc.
COLMAR,

PENNSYLVANIA

|
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PERSONALS

Joseph M. Stern — named Product
Manager. Micro Semiconductor Corp.,
Culver City, Calit.

Litton Industries announces the fol-
lowing appointments: Frederick H.
Shephird — named Manager, Special
Systems  I’'rogram  Office, Guidance
and Control Systems Div., Woodland
Hills, Calif.; and William ]. Gallagher
and Guiseppe Ferri—appointed Senior
Engineers, Electron Tube Div., San
Carlos, Calif.

Carl H. Rapp—appointed Process and
P'roduct  Engineering Manager for
Technical Ceramics, Centralab, Elec-
tronics Div. of Globe-Unton, Inc.. Mil-
waukee, Wis.

F. C. Walton

C. H. Rapp

Fred C. Walton Named Program
Manager for Integrated Circuits, Tran-
sitron  Electronic  Corp., Wakeficld,

Mass.

Robert A. Nagel-—named a Midwestern
arca field specialist for Superior Tuhe
Co., Norristown, Pa.

Fred W. Bauer named Product
Planning Manager, Univac Div,,
Sperry Rand Corp., New York, N. Y.

Chester Martowicz — appointed Chict
Engineer, Custom Components, lnc.,
Caldwell, N. J.

Philip M. Kuhn—named Design Engi-
neer, Transducer laboratory, Chesa-
peake Instrument Corp.

Weston Instruments Div.,, Daystrom,
Inc., Newark, N. J., announces the fol-
lowing appointments: Gerald Stolar—
named Chief Engineer, Instruments;
and Robert Lender—appointed Chief
Engineer, Aerospace.

L. A. Wood—named Materiel Man-
ager, General Dynamics/Electronics,
San Diego, Calif.

Robert L. Sharkitt—named Research
Metallurgist, National Beryllia Corp.,
Haskell, N. ]J.

September 1962



How to design a static converter/inverter

Basically a magnetic coupled multivibrator, the square
wave output of this static converter/inverter can be
delivered as a-c directly to a load. Or, it can be rectified
(full wave) to supply d-c voltages higher or lower than
battery supply voltage. Ideal for highly portable equip-
ment, the circuit has all the advantages of solid state
devices. And, because transistors are the switches, re-
placing mechanical vibrators, potential maintenance
problems are eliminated.

A Magnetics Inc. tape wound core is the key to perfect
switching operation. The rapid change in core imped-
ance in going from the unsaturated to saturated state
forces the transistor switching. Thus, a properly selected
core and the number of turns of wire on it become im-
portant, since this determines the operating frequency
of the inverter.

Core material is important, too. For example, Magnetics
Inc. Orthonol,® isideal for most power applications where

ELECTRONIC INDUSTRIES + September 1962

a given voltage and frequency are required. Where the
design calls for a high voltage at low power levels, such
as a d-c supply for photo tubes, Geiger tubes, or where
high efliciencies are required under light loads, Mag-
netics Inc. Permalloy 80 should be selected.

Since power requirements, wire size, and frequency
influence core size, Magnetics Inc. has a complete range
of sizes and alloys available for complete design freedom.

To help you choose the core you need . . . and for more
details ou this circuit, write for bulletin “Designing
d-c to d-c Converters” to Magnetics Inc., Butler, Pa.

MAGNETICS C{:m:.
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. .. without the dimension of time. Performing to standards month after month,
year after year, is the true measure of reliability. It is, in fact, the true measure of

Brush Recording Systems that have documented much of the information from vehicles and satellites
since the beginning of the space age. That’s why Brush is able to design Recording Systems that
originally meet MIL specs . . . Analog Recorders. . . 120 channel Operations Monitors and the combination
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components
in every standard Brush system conform to these rigid requirements: pen motors, transmissions,

circuit boards, hardware and wiring. This capability and experience is unmatched in the industry.
Before prototype design becomes a problem—write Brush for complete details.

’—erSh INSTRUMENTS

OIVISION OF CLEVITE 37TH ANO PERNKINS, CLEVELANO 14, OHIO




NEXT MONTR

in sctronic |

= POWER SUPPLIES .

Engineers have long used power supplies, but few are
really familiar with them. Here's a package—staff-written
and contributed—which gets us on course by starting
with a glossary of terms and definitions, progresses to

. THE COMPLETE STORY

specifying and buying equipment, and then gives some
valuable design data in the form of charts and nomo-
graphs and an article on regulating circuits.

® EFFECTS OF NUCLEAR RADIATION ON COMPONENTS AND EQUIPMENT

This is the fourth in our planned series on nuclear
radiation effects outside the blast and heat zones. The
past articles have been very popular with our readers
and this one promises to be much in demand also—

®m AVALANCHE SWITCHING

Circuits using this type of switching are important be-
cause of high switching speed and high puised current

® TRANSIENTS IN RELAY DIELECTRICS

The unexpected failure in testing a relay’s dielectric is
usually due to a transient. But what causes the transient?

because it gives the details on equipment knock-out
and the effect on components, circuits, and packages.
After a discussion of evaluation problems, it gives some
imaginative tips on how to design to reduce these effects.

that can be delivered to low impedance loads. The opera-
tion of the two basic circuits usually used is detailed.

Can we avoid it and still fulfill specifications? This
article contains the answers to both questions.

® FIELD-EFFECT DEVICE DESIGN POSSIBILITIES

The potentialities of this voltage-controlled semiconductor
device may be staggering to the industry. It could replace

the bulk of today’s tube-transistor circuits; it will solve
low-noise, high input impedance problems.

® PLUS ALL OTHER REGULAR DEPARTMENTS

Our regular editorial departments are designed to provide
readers with an up-to-the-minute summary of world wide
important electronic events. Don’t miss Radarscope, As
We Go To Press, Electronic Shorts, Coming Events, El

Totals, Snapshots of the Electronic Industries, El Inter-
national, News Briefs, Tele-Tips, Books, Representatives
News, International Electronic Sources, Personals, etc.

COMING

® THE 10TH ANNUAL MICROWAVE ISSUE

This issue brings you the most up-to-date and complete
specifications on microwave electron devices, along with
material which gives the latest information on how to
make precision microwave measurements, antenna and

SOON

feed systems, the low noise amplifiers—masers and
lasers, coaxial ferrites, and artificial dielectrics to men-
tion just a few. It promises to be as highly-prized a
reference as its forerunners.

WATCH FOR THESE COMING ISSUES:

*NOVEMBER
Annual Microwave

*JANUARY
Statistical and

*MARCH
Annual IRE Issue

Issue Annual Industry Review

ELECTRONIC INDUSTRIES - September 1962
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Presenl methods are inadequate to
produce masks containing hundreds of
fine lines 8 or 10 inches long which
may be required to register with
thousands of magnetic bits within a
tolerance of a few ten-thousandths of
an inch. Here are four ways to make
masks to these registration tolerances

EN MAKING THIN-FILM MEMORIES, a criti-
cal problem occurs in registering sense, word,
and bit lines with the magnetic bits.* This is espe-
cially true on planes with high density, and small
size, bits and with the corresponding fine line wir-
ing. The problem may he separated into three areas:
producing the masks and associated artwork; pro-
ducing the wiring sheets and bits: and, assembling
the array. Only the first area will be discussed.

One common method for making masks is to
scribe a pattern into an opaque coating on a glass
plate or on a transparent plastic sheet. IFor small and
intricate patterns, this artwork may be done at 20 or
100 or more times size then reduced photographically.
If the mask contains an orderly repetition of the pat-
tern, the artwork is repeatedly photographed and
moved in steps until the array is complete. This may
be done hefore or after the reduction. If done hefore,
misregistration will be reduced with reduction to
final size.

The above method is suitable for masks having a
full size of about 6 inches square (or less), and

whose registration needs are no better than about
*P'roebster, W. E., Solid Sltate Circuits Conf Digest, Feb.

1962 and Simkins, Q. W., J. of Applied Physics. Supplement
to Vol. 23, Mar. 1962 p., 1022,

REGISTERING
MASKS

FOR THIN-FILM
MEMORIES

0.001 in. This is true when the apparatus for step-
ping the pattern and the reduction camera can handle
an array up to about 30 in. square. In this case, the
pattern for a 6 in. square mask can be drawn and
stepped five times. With a stepping error of 0.002 in.
and a scribing error of 0.002 in., the maximum mis-
registration will be 0.002 + 0.002 — 5 or nearly
0.001 in. TFurther, if the registration of pattern to
pattern is guided by cross lines instead of the pattern,
the tolerance of cross lines will add to the misregis-
tration.

Clearly, the methods above are inadequate to pro-
duce masks which contain hundreds of fine lines 8
or 10 in. long. They may have to register with
thousands of magnetic bits within a tolerance of a
few ten-thousandths of an inch. Here are four ap-
proaches to meet these needs.

A: Standard Photographic Reduction

This approach involves the use of photographic
methods without stepping the pattern. The entire
array of patterns for each mask is drawn or scribed
at about four times size, then reduced to final size.
Scribing is done with the help of a “Coordinato-
graph”—a glass top table with gear racks along two

Fig. 1: Hypothetical plot showing that a material of fow thermal expansion coeffi-
cient and low mass may expand more than a material of high coeff. and mass.
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By MAURICE BELIVEAU

Product Development Laboratory

Data Systems Division

8 12N International Business Machines Corp
P. 0. Box 390, Poughkeepsie, N.Y.
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edges and meshing pinions which drive graduated
dials.

Problems which must be considered in using this
method include:

1. Reduction camera distortions.

2. Coordinatograph rack, pinion, and dial inac-
curacies.

3. Dimensional changes in the coordinatograph due
to temperature changes.

4. Dimensional instability of plastic sheets or glass
plates.

5. The likelihood of making an error on the nearly
finished scribing.

Camera lens distortion can be tolerated if it is
the same in every mask to be registered. The objec-
tive 1s not dimensional perfection, but registration
of one pattern to another. With undisturbed camera
settings, ecach mask is reduced with matching dis-
tortion.

Every pattern in a mask has a specific dial setting
(and a pinion-to-rack location) on the coordinato-
graph. These same settings are used for all pattern
locations which are to register. That 1s, a program
or list of dial settings is made for each direction, and
these settings are used for all mask patterns, regard-
less of how the patterns are to register. The ques-
tion now arises, with what accuracy or repeatability
can an operator return to the “same dial setting”
for each pattern of each mask?

If hacklash of rack and pinion has heen eliminated
by always making the setting from the same direc-
tion, the remaining deviation arises in reading the
dial. If, for example, difficulty is found in dis-
tinguishing 0.0015 inch from 0.0018 inch, dial gear-
ing 1s inadequate.

The coordinatoegraph used has a dial graduated in
hundredths of an inch. A vernier scale permits set-
tings to thousandths, but gearing is such that dial
periphery movement is only 0.006 in. for each thou-
sandth setting by vernier. Thus, the width of the
graduation lines on the dial 1s about the sume as the
dial movement. To keep repeatability of a setting
close to 0.0001 in., user must he able to read the dial
to a fraction of 0.0001 in. This can be done by gear-
ing a second dial, graduated in ten-thousandths,
from the first dial.

An experiment was made to measure the repeata-
hility of settings on the coordinatograph.
sets of two short parallel lines were scribed about

Several

T4 in. apart on a glass plate. The same numerical
settings of the dial were used for all sets to eliminate
rack and pinion inaccuracies. To illustrate:
1. Set dial at 0.250 in. and scribe a line.
2. Set dial at 0.500 in. and scribe a line.
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{_ STEP THIS VERTICALLY, OBTAIN THIS —»

FIRST EXPOSURE

STEP THIS HORIZONTALLY, OBTAIN TH!S\

1 | —

Fig. 2: Sketches illustrate Method C for thin film masks.

3. Move glass plate and repeat steps 1 and 2.

The change in distance between lines in a pair was
measured with a 24 in. screen comparator at 50X
magnification. The stage was equipped with 3 in.
diameter micrometer heads, graduated in ten-thou-
sandths. Reading error due to visual matching of
lines with cross hairs on the comparator screen is
estimated at +=0.00006 in. (i. e. #=0.003 in. - 50).

The maximum difference in distance hetween lines
in a pair was 0.0004 in., #=.00006 in.

The variation in distance between lines scribed
with the “‘same” dial settings are due almost entirely
to reading the dial.
which permits settings to a fraction of one ten-

In this case, an attachment

thousandth of an inch is needed.

To summarize, only one program is used for the
X-dimension for all masks, and another for Y-
dimensions for all masks. Backlash is eliminated as
described. Dial graduations of 0.0001 in. or better
assure repeatability close to 0.0001 in. Again, di-
mensional perfection is not achieved, but registration
within a few ten-thousandths is attained, regardless
of inaccuracies in the rack.

Suppose the rack and pinion are of brass (co-
cefficient of thermal expansion = 11 x 16 in./in./°F)
or steel (7 x 10% in./in.,/°F). In 40 in. of rack
length, we would expect a few ten-thousandths of
an inch of expansion or contraction per degree (1)
change of the rack. We must not conclude, how-
ever, that the result will be a few ten-thousandths
of an inch misregistration, hecause while the rack is
changing size, so is the glass plate which is heing
scribed. Also, the rack is unable to change tempera-
ture as fast as the room air. In fact, if the rack mass
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THIN-FILM MASKS (Continued)

is large and its volume to surface ratio is large,
the change due to hourly room air temperature
change may not be detectable. The giass plate. if
thin enough, will respond more quickly and the
result will be the opposite of what we would expect.
That is, the lower thermal coefticient material (glass)
will show greater expansion than the brass rack
(Ifig. 1).

This can be avoided by checking « room tempera-
ture recorder. Draw (or scribe) one mask per day,
using the same rack settings as the day hefore at the
siune temperature reading.

Whether instability is due to temperature or to
huntidity change, dimensional change of one sheet
of patterns, relative to the others, will he negligible
if the sheets are of the same material, same size, and
are kept in the same environment.

One way to minimize errors is to us¢ (wWo operi-
tors: one reads the settings from the program list
and sets the dials; the other, who does not see the
program, reads the dial and calls out the setting for
the Nirst operator to check against the list.

B: Full Size Scribing

Another method is to scribe the whole pattern on
emulsion coated glass at full size by using a ruling
engine (or a similar machine such as a jig bore or
a high accuracy coordinatograph ).

In this case, two criteria must he considered :

1. dge definition of the scribed pattern.
2. Availability of special equipment.

We assume that the accuracy of the dividing engine
1s well above the needed registration tolerance so that
the masks can be scribed as in Method A, That is,
all the patterns scribed in all the masks. The probh-
lem is to have a scriber which will not tear the emul-
stont and cause ragged edges. This hecomes critical
with lines in the order of ==0.002 in. wide. | have not

fully explored tins but 1 have assumed that it can e
done. DPerhaps a scriber could be devised which is
composed of 1wo cutting edges on each side of @
scraper.

If Jow usage is anticipated, the cost of a special
unit can he avoided by selecting an equipped shop
with skilled operators. Costs dictate the course to

follow.

C: Stepping & Repeating Whole Patterns

A third method 1s to scribe on one sheet of glass
at about four times size, one pattern from each mask.
Reduce photographically to full size. Step and photo-
graph in both X and Y directions, the four patterns
simultaneously. (See ig. 2.)

The following must be avoided:

1. Reduction camera distortions.
2. Stepping camera inaccuracies. ( Problems 2, 3. 4
and 3 of Method A are negligible here.)

Suppose that the bit and sense lines, now 40 in.
long, were to be reduced to 10 in. and stepped per-
pendicular to the long axis. Image distortion, due
to the camera lens, would bow the lines if they did
not pass throngh the center of the lens, A bowed
line will not register with a row of bits obtained by
stepping along the line axis, This can be avoided
by moving the object (the 4 times size wrtwork)
so that one of the long lines does pass through the
lens center. Likewise, move the image film or plate
to accept the images at sufficient spacing. as shown in
Fig. 2. upper left. Now all patterns are ready to be
stepped from one sheet, and distortions are mini-
nuized.

As stated, the standard way of stepping each pat-
tern separately could not provide registration within
a few ten-thousandths of an inch unless the stepping
camera drive was of very high accuracy (less than
0.0001 in. variation from true setting). By stepping
all patterns together from the same sheet errors
in stepping are nullified, since they ocenr on all
masks at the same locations.
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Fig. 3: One method of overcoming mis-
match of line segments is to taper the ends
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A test of camera lens distortion was made by
reducing two lines, 32 in. long, 0.010 in. wide, to
one-fourth size. These lines were drawn 10 in. apart
and placed symmetrically in the camera so that cach
line was equidistant from lens center.

The lines howed away from the center of the lens
by 0.0005 in. That is, superposition of the ends of
the lines gave a mismatch of 0.001 at the centers.
Therefore, we must place the pattern so that the
long lines pass through the center of the lens.

D: Stepping & Repeating Pattern Segments

This method is like Method C, except that we
scribe only a short segment of hit, word and sense
lines, reduce to full size and step from one sheet.

Mismatch of ends of the short segments during
the stepping, if it occurs, will be due to the camera
tracks, or to lines segments out of parallel with the
tracks.

Several corrections can be made to reduce the mis-
niatch due to the camera tracks. One is to lengthen
the sliding member which is guided by the track;
another is to taper the ends of the lines segments
as in Fig. 3.

Adjusting the segments parallel to the tracks may
be done by trial and error.

Evaluation of the Methods

The success of Methods A and B depends mostly
upon the ability to match errors in the masks. Thou-
sands of careful dial settings must be made to repeat
the coordinatograph scriber locations for each mask.
Needless to say, this requires labor and time. Also
needed is the addition of some hardware to most
coordinatograph dials to permit bhetter readings.
Ruling engines or other high accuracy tachines do

not have the tables for handling large areas. There-

fore, masks drawn at full size need careful control

of edge detail of fine lines. (The opaque coating has

a tendency to tear in semicircular pieces a few thou-

sandths in diameter irom the action of the scriber.)

An important risk with Methods A and B is the pos-

sibility of an error after having invested so many

man-hours in the artwork process.

Method C was given one trial in producing some
sections of four masks: bit, word and sense lines,
and rectangular spots. The bit and sense lines were
8 in. long and were slotted into several tine lines a
few thousandths of an inch wide. Superposition of
these masks showed maximum misregistration to
be 0.0005 in.

Method C. therefore, has at least two important
advantages:

1. Coordinatograph inaccuracies are eliminated.

2. The amount of labor to produce masks is lower
than with Methods A and B.

Method D more completely obeys the principle
of matching errors and has the largest number of
important advantages:

1. Reduction camera distortions are reduced to in-
significance,

2. Artwork can be drawn at a larger scale than four
or five times size, thereby permitting finer pattern
detail.

3. Coordinatograph inaccuracies are eliminated.

4. The amount of labor needed to produce masks is
low ; especially if an automatically programmed
step and repeat camera is available.

5. Undulations in the stepping camera track can he
tolerated to a greater degree than other techniques,
but mutual registration of the masks will still he
maintained.

Pilot Plant Uses Packaged Power

A NEW MANUFACTURING PLANT with no windows
on its outside walls and no electric wires leading
into it will open for production in mid-November
in Lexington, Ohio. The experimental plant is heing
built by the Hartman Electrical Mfg. Co. to mass
produce a new line of subminiature electrical relays.
The 16,000 sq. ft. building will contain its own
power package with energy supplied by two gas
The building will he windowless
to maintain a dust-free, controlled environment for
producing hermertically sealed dry circuit relays.
The gas turbine energy package is a development
of AiResearch Div., Garrett Corp.. Phoenix, Ariz,
(Continued on page 213)

turbine engines.
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One of two AiResearch gas turbine energy packages for the
Hartman Co. Turbines drive 270 KW, 420 cps generating units.
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As semiconductor integrated
networks become smaller,

the problems of packaging

and interconnecting these devices
become major design considerations.
The more important problems

being faced are discussed and

some suggested solutions evaluated.

AS CIRCUITS AND SUBSYSTEMS BECOME
sinaller, the problems of packaging and connect-
ing circuit elements loom larger. Integrated net-
works, are one of the most advanced approaches to
electronic circuits. They have reached a point in
development where the bhasic methods have been
well established for the making of functional circuits.
These include both active and passive elements, and
the internal connections between them.

An integrated network is defined as a functional
electronic building block consisting of a number of
active and passive elements connected to form a
circuit whose component elements cannot he removed,
nor function individually.

Typical of manufacturers' and users’ problems are
those found at Sperry Semiconductor, where a num-
ber of packaging and interconnecting means have
been investigated. It has become evident that com-
mon packaging and interconnections are not ade-
quate for the integrated network approach.

These problems must be solved if we are to exploit

Fig. 1. When net-
work is assembled
into a TO-5 type
case, it requires
about 0.02 in.’, not
including the leads.

Fig. 2. Using a less
common package for
the network still re-
quires 0.002 in.”, not
including leads.
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PACKAGING AND
INTERCONNECTING
INTEGRATED
NETWORKS

potential advantages of integrated networks regard-
ing size, weight, reliability, and operating spee.!

General

Integrated networks are being produced by meth-
ods well known to the semiconductor industry—
oxide masking and protection, diffusion, evapora-
tion, and epitaxial growth ; and, while these methods
are evolving rapidly, they are already capable of
producing practical and usable devices. We can,
therefore, assume that it is possible to produce in
large quantities, at low cost, the working parts of
the circuits suitable for both digital and analog
applications.

1. Bowe, J. J. A Growing Field—Solid Networks,” Elec-
trowic Industries, pp. 120-122, May 1961,

By EDMUND 6. SHOWER

Spetry Semiconductor
Div. of Sperry Rand Corp.
Norwalk, Conn.
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Fig. 3. Slice of silicon about 34 in. in
diameter, on which have been produced by
masking and diffusion, 20 or more inte-
grated circuits, each a complete circuit
function.

Space & Weight Problem

These networks are packaged in various ways,
some less common than others. When we examine
these packages—we find that the package and its
means for connecting the device into the system
occupies a larger volume than the working part of
the circuit. For example, a typical SEMI-NET*
embracing as many as four transistors, six diodes,
and ten resistors can be produced on a silicon wafer
0.120 x 0.120 x 0.005 in., thus occupying 0.00005 in.?
l{owever, when this network is assembled into a
TO-5 type case, it requires about 0.02 cu. in., not
including the leads. (See Fig. 1.)
Possible Solution: By using a less common package
(Fig. 2), we improve by an order of magnitude to
0.002 in.® But this is still almost two orders greater
than the ultimate 0.00005 in.,3 and we have not
accounted for the space required for the leads.
Therefore, a problem still remains. We have not
approached the ultimate to within even one order of
magnitude, although we are aware that there is a
lower limit imposed by power dissipation in the unit.

Reliability Problem
Reliability is affected in a less obvious fashion, but
for many types of application it is even more impor-
2. Trademark—Sperry Rand Corp.

3. McGuigan, W. D. “Maintenance Minimization in Large
Electronie Systems,” IRE-PGRC-1, pp. 22-23, August 1942,
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tant. Maintenance records® show that solder joints,

sliding connections, and welds are high on the failure
list. In fact, analysis of such data shows that any
interface hetween dissimilar materials is a potential
failure. This is true for the internal part of a device
as well as its exterior connections. An example of
this is the interface hetween the cathode sleeve and
oxide coating in an electron tube—a well known
source of mechanical and electrical failure. The mod-
ern semiconductor device i1s, or can be made to be,
relatively free of these interfaces. The critical regions
—the junctions—are for the most part buried within
the solid semiconductor material. Difficuity hegins
when we attempt to bring ohmic connections from
the device to the outside. Proceeding from the
inside, the first critical spot might be the connection
hetween an evaporated metallic pad on the surface
of the device to the inner end of a terminal (Fig. 3).
Common means for making this comnection is by a
fire wire thermocompression honded on one end 1o
the pad and on the other to the lead. Here are a pair
of interfaces which are vulnerable to mechanical and
chemical forces that can, and frequently do, cause
failure.

Possible Solution: Careful choice of materials and
elimination of thermo-compression bending can vastly

improve this situation. We are still faced. however,
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INTEGRATED NETWORKS (Continued)

with the next set of connections as we proceed from
the basic circuit into the subsystem and system.
These can become very complex, particularly in
digital systems. Reliability can be improved by use
of printed or etched circuit boards instead of shiding
connections or by the use of welded leads. 1lowever.
these steps leave us with the same numiber of inter-
faces and their potential unrealiability.

Speed Problem

lefore examining other solutions to the reliability
problems. let us examine the third factor which is
an inherent advantage of integrated networks, This
factor is speed, or its equivalent—high irequency
operation. The network itseli, by virtue of its size.
can he made to operate at high speeds, provided its
components are so designed. This is possible. since
the components are achieved by the same methods
as equivalent discrete devices. There are certain dis-
tributed parameters inherent in the integrated struc-
ture, hut these sometimes can be turned to advantage.
However, when we load this fast network with the
Fig. 5a. (top) Two adjacent networks with selected elements
interconnected by means such as a printed board, shown
schematically as a bus bar. Fig. 5b. (bottom) The same two

elements are connected by a metallic film in the same man-
ner as is now used between elements in the same network.
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Fig. 4. Connection between evaporated metallic pad on the

surface of the device to inner end of a terminal is vulner-
able to chemical and mechanical forces that cause failures.

inductance and capacitance of the relatively long
interconnections of a conventional package and con-
necting scheme, we have lost a part of the built-in
speed. Hence, the solution, which is bound up with
the solution to the reliability problem, must be one
which reduces the length of the paths between ele-
ments of the system. This is tied in with reliability
because, as we add length to the paths, we also in-
clude soldered or welded connections. These are
found in printed circuit boards or more advanced
configurations. such as welded self-supporting
modules.
Possible Solution: One solution to the speed and
reliability limitation is one which must be approached
carefully, since it involved a number of trade-offs.
and each type of application might have a different
solution.  Going back to the processes for making
integrated circuits of the type we are discussing, the
steps prior to the mounting of the circuit wafer in
its housing produce the complex shown in Tig. 4.
This is a slice of silicon about 34 in. in diameter,
on which have heen produced by masking and diffu-
sion, 20 or more integrated circuits, each a complete
circuit function. The next step in the manufacturing
process is to separate these into individual dice and
then mount ecach die to a header, ending with a
completed device as in Fig. 1 or Fig. 2. The user,
in assemibling a subsystem, connects these devices
together to make, for example, the arithmetic unit
of a digital computer. This operation brings in the
long leads and the interconnections contributing to
the loss of speed and reliability.

Returning to Fig. 4, we ask the question, “Why
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break these dice apart when the customer is going
to reconnect them by means which are less reliable
and longer than those we can apply at this stage?”
The connection means referred to here are those
already available as intraconnections. These are
evaporated metallic films across the surface of the
oxide coating on the wafer. We are already using
these individual networks. Their reliability is antici-
pated to be potentially higher than thermocompres-
sion bonds which they are replacing. By replacing
bonds with metallic films we not only provide a more
reliable connector, we eliminate a number of inter-
faces. Figs. 5a and 5h illustrate this concept. Tig. 5a
shows two adjacent networks with selected elements
interconnected by means such as a printed hoard,
shown schematically as a hus bar. lHere it requires
as many as six interfaces, shown by the dots, to
make the ohmic connection from one element to the
other. In IMig. S5b the same two elements are con-
nected by a metallic film in the same manner as is
now used between elements in the same network,
Here, there are only two interfaces, and the length
of the connection is shortened almost to the ultimate.
Thus we have gained in reliability by reducing the
number of interfaces to one third. We have also
reduced the length of the lead, and hence the in-
ductance, and have increased the speed.

How the concept of multiple functions affects the
package is obvious, but how far can one go in this
direction? Since by definition these functions cannot
be separated, it follows that the greater the func-
tional content of a package, the greater is the value

A REPRINT OF THIS ARTICLE CAN BE OBTAINED
by writing on company letterhead to
The Editor
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Chestnut & 56th Sts., Phila. 39, Pa.

of the element which is thrown away upon failure.
Again, as the content of the package increascs, flexi-
bility goes down. This comes about because the
packages become more specialized as thev encom-
pass more of the svstem. On the other hand, we
have the advantages of reliability and speed. \We also
have the advantage of even greater reductions in
size and weight. Optimum content will depend upon
the application, as stated above. For example, in a
space application where reliability, weight, and space
are of utmost importance, the content might be
much greater than one where repairability and main-
tainability are important.
Conclusion

No matter what direction the development of elec-
tronic circuits takes in the future, it is safe to say that
packaging and interconnecting will remain an im-
portant factor. In fact, as stated above, the package
design assumes more importance as size of module
shrinks toward the ultimate.* Package materials will
come under closer scrutiny as mechanical strength
and heat conductivity become more significant, and
interconnections will require basic attention. perhaps
completelv new approaches.

4. Wallmark and Marcus, “Minimum Size and Maximum

Packing Density of Nonredundant Semiconductor Devices.'
Proceedings of the ITRE, March 1962,

“
Portable Oscilloscope For Accurate Field Testing

THE ARMED SERVICES have a constant need
for portable test equipment of laboratory or shop
capabilities. Taking equipment to the shop for high
Port-
able equipment of high accuracy and wide bandwidth
fills this void.

In line with these needs, Lavoie Lahoratories, Inc.,
Morganville, N. J., has introduced their Modei
[LA-285 Portable Oscilloscope weighing 40 to 45
Ibs., with a vertical freq. response of dc to 30mc.
This militarized unit uses readily obtainable com-
ponents and tubes and measures 12 x 15 x 20 inches.
The big factor accounting for the weight-to-accuracy
ratio is the use of frame grid tubes in the vertical
amplifier. Using these tubes, Lavoic has reduced the
number required from 22 tubes to 8.

accuracy test or tune-up uses valuable time.

ELECTRONIC INDUSTRIES -+ September 1962

In keeping with industry and military policies of
getting as much use as possible from equipment, the
LA-285 will accept a wide variety of other manu-
facturer’s plug-in units.

Side view, militarized
cover removed. The
sub - chassis at the
middle (below tube
neck) is the frame
grid tubed vertical
amplifier.  Unit on
right is the LA-
265CA Differential
Preamp.

103



AUTOMATIC CHECKING (Continued) INPUT
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integration of module travel and infor- CUSTOMER INFORMATION FEED ————» ‘ENGINEER
mation feed which achieves the desired ING

speed and standard of quality control.

This is not the only way modules may be checked.
There are in use many systems with different cir-
cuitry and ramifications which may adequately check
for errors in modules of a similar nature. However,
the uniqueness of this system lies in the design of a
10,000-point adapter. An important requirement of
this adapter is that each contact function inde-
pendently—yet all contacts must he synchronous.

Adapter Design
Several criteria were made to maintain the ob-
jectives:
All modules coming off the wire-wrap
machine must be tested on the adapter.
A minimum of time should be used as
set-up time for any module.
Equipment should have a high reliability
factor.
Cost must be such that a competitive status
is maintained.

Fig. 4: Wired module enters adapter on movable carriage.

|
|
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The project’s first phase was to determine the
general layout and the basic concepts which would he
followed. Several designs were reviewed—all had
some desirable features. With this information, the
next step was to incorporate the better features into
the best design. The results showed that the adapter
would have the following:

A Malco plate interface.

10,000 spring-loaded contacts inserted into
this plate.

A movable carriage to support the module:
and, this carriage would lift to engage the
module with the spring-loaded contacts.

Shop air supply (90psi) to actuate the
adapter.

Spring-loaded pin-connection directly to
wire for the least contact points.

The most important aspect of the adapter was the
spring-loaded pin construction. The basic design

Fig. 5: With cover removed, internal wiring maze is shown.

e
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cousists of a gold-plated brass pin, nylon tubing, and
a coil spring. Several spring sizes were considered
—from 1 oz. to 8 oz. when compressed 'y in. The
objective was to determine the minimum force re-
quired to actuate the pin under all operating con-
ditions.

We studied the | oz. spring and found that 107
of the cases would result in pin hangup. The fric
tional forces, which accrued due to the wiring and
nylon tube, overcame the spring force. This pre-
vented the pin from returning to its original position
when the module was removed from the unit. How-
ever, the ram force needed to lift the module enough
to properly engage the pins was within range of the
shop air supply and air piston available.

Tests with the 8 oz. spring showed that the hangup
problem would be eliminated ; hut, the force exerted
on the interface was well beyond the safety point.

After checking all the springs, it was decided that
the 6 oz. spring would be used. This meant that the
interface had to be supported and the ram size had
to be increased to adjust for the extra spring force.

To reduce confusion in wiring the 10.000 points
of contact, a 10-color code system was used. Each
row of 100 contacts had one color which was re-
peated every 10 rows.

The wires were channelled in groups of 100
through the upper portion of the side panel and then
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fed down to their respective slots on the interface.
Each wire was crimped onto a spring-loaded pin
and the whole assembly pressed into position.

There were several safety features bhuilt into the
unit. The movable carriage cannot be raised unless
it has been moved to its full travel point. To operate
the antomatic circuit analyzer, two bars have to he
pushed under the carriage to actuate two Micro-
switches. These two hars keep the carriage in the
raised position in case the pneumatic system fails.

When a module is ready for test, it is placed on
the movable carriage with the wire-wrap pins point
ing upward. Two locating pins restrict the posi-
tioning so that the X and Y coordinates of both the
module and the adapter are in proper alignment, The
carriage is moved under the 10,000-point interface.
The pneumatic system is then energized to raise
the carriage and module so that electrical contact is
made hetween the wire-wrap pins on the module and
the spring pins in the interface. Iigs. 4 and 5 show
the adapter and its movable carriage.

x * %

Marking Electronic Assemblies

A NEw METHOD for labeling terminal points has heen
developed at General Dynamics Corp.

The process is said to result in legends more pre-
cise, legible and durable than present methods.

The technique calls for etching. on thin sheets of
brass, stencils used for marking terminal points on
assemblies and circuit boards. These marks are
provided by electronic manufacturers so users can
make repairs in the field if necessary.

The three most common marking methods have
never heen adequate for the close tolerance identi-
fications which, in some cases, require figures as
small as 0.03 in.

Using the metal stencils, labels can he positioned
accurately to within thousandths of an inch vet, he-
cause of the clarity of the letters, can he read as
casily as a printed page.

In the photographic etching process, engineering
drawings are accurately reproduced on thin (0.004
in.) brass sheets that fit over the area to he marked.

ELECTRONIC INDUSTRIES + September 1962

The stencils can be made in any size, wear well and

can he held firmly in position during inking.

Process for etching stencils on thin brass sheets results
in legible and accurate marking of terminal board points.
Brass stencil and completed circuit board are shown below.
The stencils were developed by General Dynamics/Convair.
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Blown-up view. Grid in middle is magnetoresistive material. Encapsulated unit has copper end-terminals for attachment.

Thin Film Magnetoresistive Elements For Control Circuit Applications

A THIN FILM, solid-state, magnetic Hux-sensitive
resistor was recently unveiled by American Aero-
space Controls, Inc., 123 Milbar Blvd., FFarmingdale,
N. Y. Called “MistoR,” the eclements feature a
high degree of transfer linearity, relatively high im-
pedance, low noise and fast response.

f — — — Fig. 1: Initial deflec-
A tion of electrons in a
=i magnetoresistive ele-
— ] ment by a magnetic
{ + + + tield (perpendicular

to page) to create a
transverse electric

A tieid.

T

The phenomenon of magnetoresistance is closely
associated with the Hall effect.

When a conductor
carrying an electric current is placed in a magnetic
field, perpendicular to the direction of the current,

Fig. 2: Servo positioner with dc input. If the rotatable pole is
held between terminals 1-1, the bridge output is 0 with output
increasing with rotation in either direction.
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the charge carriers are deflected toward the conduc-
tor sides, Iig. 1. This deflection results in a piling
up of clectrical charge on the conductor sides, until
the electric field exerts a force equal and opposite to
that of the magnetic field. Another result of the
deflection is an increase in the conductor resistance.
Magnetoresistance results mainly from the fact that,
not all of the current-carrving electrons have the
same velocity.  llence. their contribution to con-
duction decreases, and the resistance of the con-
ductor increases.

These epoxy encapsulated units are available in
kits of four, with ratings of 1250, 2000. 3000. and
4000Q, =20% in either series. Some of the appli-
cations include: transducers; flip-flops: oscillators;
magnetic field probes: solid-state switches; multi-
pliers: dividers; servo controls, Fig. 2: and high-
gain, low-noise galvanometric amplifiers.

If the rotatable pole is oriented between terminals 2-2, a reverse
in the polarity of the output voltage is ebtained with rotation
through the null.
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Gaseous Optical Masers Show Promise in Electro-Optical Systems

FIVE NEW GASEOUS OPTICAL MASERS, each using
a different pure noble gas as the active medium,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>