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a new concept in

speed control

SANGAMO
460-SERIES

MAGNETIC TAPE
INSTRUMENTATION

Sangamo’s Hare Tape Synchronized speed control reduces instan
taneous and long term record-playback speed deviations to a
level several times lower than other speed control systems. As a
result, it is now possible to achieve magnetic tape instrumenta
tion system accuracies heretofore considered unattainable. The
Sangamo 460-Series is a fully transistorized magnetic tape
Recorder/Reproducer for application in direct analog, u ide band
FM, PDM, and PCM instrumentation systems.
The Hare Tape Synchronized servo speed control outperforms
other servo speed controls in speed of response and range of
control Since a high torque to inertia ratio is designed into the
capstan drive, the servo system can respond more rapidly to
changes in tape reference signal frequency than drive systems
utilizing massive flywheels. For example, an instantaneous change
in record tape speed of several percent will be corrected on play
back in less than 40 milliseconds. Furthermore, the control is
completely damped, eliminating overshoot or the necessity to
average the speed. In addition, the Hare servo speed control
range is ± 15% without loss of synchronism, while conventional
tape speed servos have a range of only ±2.5%.

SANGAMO 450-SERIES
PERFORMANCE and CHARACTERISTICS

1.0 second to synchronism *
servo speed control and 1* wide tape.
Stop Time: 0.2 seconds from 60 ips.

Start Tima:

60

p* with

instantaneous Time Displacement Error: Less than

25.0 microseconds (including flutter) P 60 ips.
Long Term Time Displacement Error. ±0.01% stand
ard. Higher accuracies available.
Interchannel Time Displacement Error: ±2 0 micro
seconds (fl 60 ips between outside tracks on 1'fape
Servo Speed Control Range; xl5% nominal tape
speed.
Seno Speed Control Response: ±15% speed change
per second.

Standard sizes from % to 2*.
Reel Sizes: 14’ or smaller.
Mounting: 1 standard 19* equipment rack for a
complete 14 track record/reproduce system with
power supplies and servo speed control.
Power Requirements: 117 volts, 60 cps ±10% single
phase. All C C drives. 7.0 amperes load for 14 track
system.
Weight: Approximately 500 pounds for 14 track

Tape Widths:

system.

The Sangamo 460-Series Recorder/Reproducer can instantly
be changed from reel to loop operation without rehandling
the tape or making any changes in the transport. Exclusive
vacuum tensioning and tape guiding provides gentle but
firm and precise control of tape position and he'ad-to-tape
contact. This design, in addition to a long tape path, results
in the extremely low interchannel time displacement error
specified. In addition, the vacuum pad removes loose particles
from the tape before it passes over the head, thus substan
tially reducing dropouts and oxide build-up on the head.
The tape transport and fourteen (14) tracks of Record/
Reproduce electronics are contained in a single standard
19" W x 71" H cabinet. This unusual compactness is achieved
through transistorized electronic circuitry. The solid state
circuitry means greater reliability, reduced weight, lower
heat dissipation, and lower power consumption.

For the name of the technically qualified Sangamo representative
nearest you, and for complete details on the Sangamo 460-Series,
please write for Bulletin 3400.

SANGAMO ELECTRIC COMPANY
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rPHEKE is no more imaginative vista
■ in the electronic field than that of
fered by modern education techniques.
Through computer analysis of perform
ance, and teaching machines, a new con
cept of learning has emerged. At the
present time, the application of electronic
equipment to education processes is still
largely in the laboratory stage. Never
theless, the principles are laid down and
the experimental programs well under
way. In industry and schools, this new
art is making a revolutionary break
through.
Teaching machines are based on the
theories of programmed learning. The
first concepts of thi:* art grew from a
series of test questions—in the classical
Socratic method—and developed to the
present question-answer-reward pattern,
in a step-by-step process.
The scientific terms for these proc
esses are of no great importance. The
vital thing is that these methods work,
and have shown remarkable success in
all levels of education.
The name teaching machine is mis
leading, as the actual process of learning
is through programmed teaching by ques
tions. The machine came into the pic
ture when it was found advantageous to
have the answers concealed until the
question was answered. When a pro
grammed course was placed in a box
which allowed the student to take each
question a step at a time, and write the
answer in a provided aperture, then the
name “machine” was used.
This principle which was begun by
Dr. R. F. Skinner only a few years ago
has developed to the point where labora
tory experimenters have computerized
installations capable of analyzing a stu
dent’s work, and issuing him “home
work” to do before he continues with
the next part of the study.
As in all revolutions, there are those
who decry the innovation of teaching
machines. Actually, it is an irrefutable
fact that it is a major breakthrough in
the need to improve our educational sys
tem. Space does not allow us to present
a full description of all the amazing
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developments to date, but there appears
no doubt that this is going to be a new
gigantic market for the electronic indus
tries.
At the moment programs are used in
industry to train salesmen in new tech
niques and product engineering; for
basic computer training; teaching tele
phone operators; or in schools for teach
ing algebra; basic electronics; trigo
nometry and almost any subject desired,
including languages.
In addition, the new teaching tech
nology embraces audio-visual aids, such
as films and recordings. Most of the ma
terial is programmed by educational
psychologists to increase the depth of
teaching and to increase the speed of
assimulating information. Such methods
help to release the teachers from hum
drum tasks, and allow them to devote
their valuable time to more creative
education. The overall effect of these
concepts gives the student a higher
quality education, and the teacher better
and more precise tools to communicate
knowledge.
Our present crisis in the communica
tion of information is in many respects
a reflection on the educational problems.
We are multiplying these problems every
day as technology advances and civiliza
tion becomes more complicated.
The shortage of skilled teachers is
acute. We have at present over 1.5 mil
lion teachers and 37 million students.
Ours is one of the best educated nations
in the world, but consider also Asia and
Africa, where educational problems must
be staggering. Even in this country with
the expanding population growth, the
market for education is impossible to
saturate. Estimates are for more than
$30 billion to be spent in the next year
alone.
The time is very near when the art of
teaching technology and the alliance
with the electronic industries will click
. . . and a vital new concept will emerge
in the world of education.
We have this market under study and
we shall soon again be reporting details.
1
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Highlights
of this issue
Applying Dot Components to Electronic Packaging

page 88

Thin films are in the research "limelight." Micro-miniature units are
in production. What will be the interim category? Here's one
suggestion—using discrete components.

Design is Speeded by .. . Using the S-Plane for Filters

Dot Components

page 93

An earlier article dealt with single-tuned filters; here, we treat the
double-tuned band pass type. For such a circuit, transformer coupled,
we show how a simple pencil compass is enough to make not only
the locus of the hump frequencies, but also, the 3 and 6 db bandwidth
luencies.

Deriving the Tunnel Diode Curve

page

Through quantum mechanics, Esaki predicted the l-V characteristic
curve for a tunnel diode. This article shows how to evaluate that
integral and produce a useful, algebraic equation for the curve.

Phase Equalization Is Important

Tunnel Diode

page 98

In audio work, only a musician's ear can detect phase-distorted tran
sients. But in instrumentation recording, phase distortion has far
more importance—it can be highly detrimental. Here's how to provide
proper phase equalization without sacrificing frequency response.

Interpreting Transistor Noise Performance

page

Turntable Operation

Equivalent Noise Voltage can prove a useful and simple concept
noise factcr. With relati' ely inexpensive equipment the ENV can
measured, and a noise figure can be obtained from a single algebraic
calculation.

page
By using the volt-ampere characteristics of non-linear devices, designers
can get a graphical picture of the action of a component under chosen
conditions. He is then better able to modify parameters by visual
observation of the graphical parameters.

page
This listing of cathode ray 'scopes and performance specifications is
the result of a survey just completed by ELECTRONIC INDUSTRIES
of oscilloscope manufacturers here and abroad. Twenty-nine manu
facturers are represented in the chart, which contains more than ISO
types of oscilloscopes now in production.

Phase Equalization

National Electronics Conference
Too many switches or controls can cause odd effects and create
added burdens to the operators. Here is information about modifying
your units to a one-knob control for easier operation.

National Electronics Conference Opens October 9th

page 204

The Conference is anticipating an attendance of 15,000 engineers and
scientists. Over 400 electronic firms are exhibiting their products. A
concentrated effort is also being made to acquaint the visitors with
the techniques of computer operations and applications.
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RADARSCOPE
IF RUSSIA’S STEPPED-UP PRODUCTION of busi
ness machines—including “mass production of elec
tronic computers”—reaches the goal announced in
the current Soviet Seven-Year Plan, the USSR will
have a threefold increase in calculating machines
during the 1959-65 period.
ELECTRON BEAM PROCESSING holds promise as
a technique for fabricating semiconductor devices,
according to CBS Labs.

ULTRAMINIATURE TRANSISTOR has been devel
oped by RCA. Still in experimental stage, transistor
is made by depositing thin films of cadmium sulfide
and metal on an insulating base. This technique fits
in with present methods of making thin-film devices
of other types, indicating possibility of low-cost mass
production of entire transistorized circuits.

MOON VEHICLE
Advanced model of the Ranger spacecraft and the lunar capsule it will
carry to the vicinity of the moon is studied by Dr. D t Duncan (1),
general operations manager of Space Systems Operations at Aeronutronic Division of Ford Motor Co., where the capsule is being devel
oped; and fames D Burke, Ranger project manager at the Jet Pro
pulsion Laboratory.

A NUMBER OF CONGRESSMEN have petitioned
President Kennedy to order the FCC and other Fed
eral agencies to review their position in regard to
ownership and control of the communications satel
lite program.
CANADIAN ELECTRONIC INDUSTRY exployment
declined 28% between 1956 and 1960, reflecting a
loss of half its radio receiver market and 29% of its
electron tube sales. Japanese competition did the
damage.

THE TV INDUSTRY reported total broadcast rev
enues of $1,268.6 million for calendar year 1960, 9%
above the 1959 total of $1,163.9 million. (Total
broadcast revenues comprise the sale of time, talent,
and program material to advertisers.) Total broad
cast expenses of the TV industry for 1960 were
$1,024.5 million, an increase of 8.8% over the $941.6
million in 1959.

SALES OF COMMUNICATIONS equipment in
creased about 5% during the first half of 1961 over
the corresponding period of 1960, the business and
Defense Services Administration, U. S. Dept, of Com
merce, reports.

BRAKES SHOULD BE APPLIED to imports “when
ever they seriously threaten any segment of the
American economy,” says Robert C. Sprague, chair
man of Imports Committee. The best way to slow
electronic imports, he says, would be to establish
quotas on specific products or industry sectors, “as
the need arises,” rather than on a broad basis.

AIR DEFENSE SYSTEM
The U S Anny’s BIRDIE air defense coordination system, developed
and produced by The Martin Company’s Orlando Division, coordinates
the firing of guided missile batteries around cities and military instal
lations. System uses data from its own radar and correlating inputs
from external sources such as SAGE.

Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and operation
WORLD’S PUREST BERYLLIUM has been produced

SOLID-STATE MICROWAVE TRANSMITTER, de

by Franklin Institute, now making it possible to form
the material by the drawing process. According to
a Defense Metals Information Center the Institute
has produced beryllium exceeding the 99.987% purity
reported by the Soviet scientists.

veloped for space communications by Sylvania Elec
tric Products, reportedly has 11 times the life ex
pectancy and 10 times the frequency stability of
conventional transmitters. Engineering model ha.been operated with two watts of output power within
the S-band (1,700 to 2,300 mc). Transmitter could be
linked with solid-state radio receiver to form complete space communications system.

SOLID-STATE IR DETECTOR eliminates cryogenics.
Under development at Armour Research Foundation,
process involves neutral transfer of energy in cad
mium sulfide crystals. Visible light, entering crystal
at one end, causes photoconductive response across
electrodes placed at other end of crystal. Long wave
length radiation striking crystal between the inci
dent visible radiation and electrodes causes the pho
toconductive response to be quenched. A signal is
produced upon absorption of radiation.

NEW

EXPERIMENTAL ELECTRONIC SYSTEM

helps a composer create new music by suggesting
variations and new tone combinations based on his
own musical ideas. Experimental unit is special
purpose type of computer known as a “random prob
ability” system. This is an arrangement of circuits
designed to select notes in random fashion from
many choices, with the probability of choice deter
mined by the frequency with which various note se
quences occur in style favored by composer.

A HIGH VOLUME PRODUCTION SYSTEM for the
continuous manufacture of thin film subassemblies,
will be developed for the Navy by IBM. IBM plans
either to market the thin film production equipment,
or to establish one or more sources for the marketing
and fabrication of this equipment. The Navy will
encourage other companies to install duplicate pro
duction lines as part of its industrial readiness plan.

THE RENEGOTIATION BOARD has revised its
regulation so that contractors faced with u refund
can present their case directly to those charged with
the responsibility of decision. Each contractor has
the right to meet with a panel of the regional board,
and if it is not satisfied with the regional board de
termination, with a division of the statutory board.

CRYOGENIC TRANSFORMER is now operating at
15-kw level. Superconducting transformers, utilizing
ability of some metals to conduct electricity without
resistance near absolute zero (—459'F), have been
tried before, but magnetic fields above certain trigger
strengths have quenched the superconducting state.
Dr. R. McFee, of Arthur D. Little, Inc., discovered
total magnetic-field strength could be kept below
critical level by interweaving layers of primary and
secondary windings. Current in the adjacent layers
flows in opposite directions. Result: fields nearly can
cel each other. Only the coils are cooled in the new
transformer, keeping cost of refrigeration reason
able.
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ARMY MODERNIZATION can be expected by 1970
to boost by many millions of dollars the sums now
being spend for procurement of electronic equipment
for aviation. Reflecting tactical needs imposed by
dispersal of modern armies over battlefields 200 miles
deep, expenditures for electronics will rise from 5
to 10% of the fly-away cost of aircraft, said L. G.
Regan, defense requirements specialist for Douglas
Aircraft Co. In the case of deep-penetration sur
veillance aircraft, 30% of cost will be represented by
electronics, Mr. Regan said.
For

More

Turn

To

News

"As

We

LANDING SYSTEM FOR SPACECRAFT
This radar (AN/TPQ-10), originally developed by CEs Heavy Military
Electronics Dept, for U. S Marines, will be used to guide space vehi
cles back to earth in a system under developnent by CE’s Defense
Systems Department, Syracuse, New York.

ELECTRONIC RESERVATIONS

RACEP Provides Gains
In Spectrum Efficiency

Arctic Weather
Research System

After three years of investiga
tion and research, The Martin Co.,
Orlando, Fla., has developed an
approach and equipment to help
solve the problem of the crowded
frequency spectrum. RACEP Dis
crete Address communications sys
tem (Random Access and Correla
tion for Extended Performance)
puts to use the pauses and breaks
in normal conversation and the
idle time between calls. This is
done by disintegrating and coding
scores of speech signals into micro
second bits, combining them ran
domly, and simultaneously trans
mitting them over the same chan
nel to u receiver which then selects
the properly coded signal and re
constructs the bits into normal
flowing conversation.
With this system, the user may
call (discretely address) any one of
some 700 users, either singly or
collectively. Future developmental
work on the system could increase
the number of users considerably.
RACEP is a low-duty-cycle all
purpose system, as opposed to a
cw system, which gives it the ca
pability of random access limi in
creases its efficiency over conventional systems. It has already
stimulated a number of other re
search organizations to investigate
this type of communications.

A 20 channel system for measur
ing and recording information on
Arctic weather is being designed
by Datex Corp., Monrovia, Calif.,
for use by the Army Signal R&D
Laboratory in Greenland. Called a
Temperature and Radiation Inte
grating System, the equipment will
provide and receive eight differen
tial temperature signals, two abso
lute temperature signals, and ten
radiation signals. Each of the input
variables will be measured 100
times each hour. Data will be re
corded on a punched tape at the
end of each hour. A computer will
be used to analyze the data on the
tapes.

SOLAR ENERGY CONVERTER
Converter follows the sun, generating elec
tricity with silicon solar cells. Engineer R
White points out the separate bank of cells
which operates the tracking motor. Self
powered unit is made by Hoffman Electronics
Corp., Los Angeles, Calif.

Infrared Device
Contract Awarded
A $1.8 million contract for the
production of a new infrared de
vice which measures very small
changes in temperatures has been
awarded the Hughes Aircraft Co.
by the Bureau of Naval Weapons
The device is so sensitive that it has
measured the cooling of the moon
during a total eclipse.
The detector operates at — 4528 F.
It incorporates a miniature refrig
erating device which uses liquid
helium as the refrigerant. The cool
ing unit, called a cryostat, weighs
27 pounds and has a volume of less
than one cubic foot.

Project ALARM
Being Evaluated
Department of Defense has an
nounced that electronic checkout
techniques similar to those used in
missile launchings are being tested
on Army aircraft to determine if
the planes are safe for flight. Re
search into the feasibility of this
concept is being carried out by the
York, Pa., division of the Bendix
Corp, under a contract with the
U. S. Army Transportation Re
search Command, Fort Eustis, Va.
The Army may adopt this system
to check on the safety of its air
craft. Known as Project ALARM
(Automatic Light Aircraft Readi
ness Monitor), the concept envi
sions the use of strategically placed
sensors to forecast electronically
the condition of various critical me
chanical and structural components.

M L. Perry (I), director of rese/vations for
United Airlines, explains the function of
“Instamatic” equipment to R C. Petitte (c),
director of reservations for Trans World
Airlines, and E. K. Rhatigan. director of
reservations for American Airlines. "Insta
matic” is the largest electronic reservations
system in the atr transport industry. Unit
shown is at United’s Reservations Control
Center in Denver.

Joint Use of Radar
Saves SIS Million
More than $15 million in equip
ment costs has been saved by the
Federal Aviation Agency and the
U. S. Air Force since 1957 through
joint use of long range radar. The
joint use program was worked out
by an FAA/ADC Joint Radar
Planning Group.
Under the joint use plan long
range radar units are adapted to
serve both military and FAA funcaccomplished by
tions. This
transmitting radar signals to dis
play scopes at both the military
sites and FAA Air Route Traffic
Control Centers. There are now 15
radars in joint use with 33 addi
tional to be used jointly by Dec.,
1963. Each joint use radar saves
approximately $1 million in estab
lishment costs.
In addition to the initial savings
from purchasing and installing the
radars the FAA/ADC Joint Radar
Planning Group has found other
benefits. One of the most impor
tant is the reduction or elimination
of radar interference that would
result from two nearby radar in
stallations operated separately.
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TERRIFIC !

TINY.
Latest space-maker for size
conscious designers of transis
torized commercial and enter
tainment equipment is the new
Sprague Type 157P Moldedcase Filmife® “E” Capacitor,
which combines unusual com
pactness with exceptional
performance characteristics.

Distinctive tan coloring identi
fies the Type 157P Capacitor
and serves as your warranty
of outstanding shock-andhumidity resistance. The tough
molded armor also protects
against possible damage
during soldering operations,
or changes in capacitance
from mechanical pressure
where wrapped capacitors are
clamped or cast in assemblies.

Standard operating tempera
ture range is —40 C to + 85 C.
And with voltage derating,
this outstanding capacitor may
be operated to 4-105 C! Its
high insulation resistance (due
to the polyester film dielectric
and molded housing) is another
characteristic which qualifies
the 157P Capacitor for critical
coupling applications.

For complete technical data on Type 157P Filmile “E”
Capacitors, write for Engineering Bulletin 2065
to Technical Literature Section, Sprague Electric
Company, 233 Marshall Street, North Adams, Mass.
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Circle 2 on Inquiry Card

7

FAA Inaugurates
DME Procedures

Electronic

SHORTS
contract for design, construction and test operations of a floating
nuclear power plant to supply electricity to military installations or port
cities cut off from normal service by peacetime disaster or wartime action
has been awarded to the Martin Co. by the U. S. Army Corps of Engineers.
The 10,000 kw plant will be installed in the hull of a reconditioned nnd
modified surplus Liberty ship.

► A

> A method which makes it possible to produce semiconducting diamonds
has been discovered at the General Electric Research Laboratory at Sche
nectady, N. Y. Such diamonds are extremely rare in nature, accounting for
less than one per cent of natural diamonds, but can now be grown nt will
in the laboratory using a high-temperature, ultra-high pressure process.
A new system of communication, called CBS Radio Net kLERT, will
make it possible, for the first time, for CBS Radio affiliates from coast to
coast, whether on or off the air, to be instantaneously alerted to receive
urgent news bulletins, unscheduled on-the-spot news coverage or national
emergency announcements.
b

b A Repetitively Pulsed Plasma Propulsion Engine (REPPAC III) has
been fired continuously for 60 hours at a rate of 1000 firings a minute at
GE’s MSVD Space Sciences Lab in Phila. The engine was run in a 13-foot
vacuum chamber that maintained a pressure of 5 x 10 *mm of mercury
so that there was no interaction between the plasma exhaust and residual
gas in the test chamber.

► A. U. S. Army Signal Research and Development Laboratory contract
to develop methods of generating relativistic plasma has been awarded
to Stevens Institute of Technology, Hoboken, N. J. Relativistic plasma,
the kind of matter composing the Van Allen radiation h< Its surrounding
the earth, has never been produced in a laboratory under controlled
conditions.

b NASA has awarded the J. W. Fecker Div. of American Optical Co.,
Southbridge, Mass., a contract to produce a vacuum chamber and optical
bench with an ultraviolet monochrometer. It will be used to align the
various optical systems to be launched in the orbiting astronomical ob
servatory planned by NASA.

b A study contract fur the design of an electronic method of transferring
control of aircraft from an air route traffic control center to an airport
control tower has been awarded the Orlando Div. of the Martin Co. by
the FAA. The investigation is to define the most feasible methods and
equipment required for interconnecting remotely separated radar scan
converter TV marker hand-off equipments and adaptation of this equip
ment for presentation of data on various types of existing PPI displays.

The Federal Aviation Agency
is now using DME (Distance
Measuring Equipment) procedures
on a nationwide basis to provide
air traffic control service for an en
tire fleet of civil jets. FAA has
had DME air traffic control proce
dures in effect since January, 1960,
but their use has been limited by
the small number of DME-equippea
civil aircraft. Now, for the first
time, one airline has its entire je.
fleet equipped with DME and an
other airline will soon have jet
fleet-wide DME installation.
FAA Administrator N. E. Halaby said, “While no formal official
requirement has as yet been estab
lished for all air carrier planes to
carry DME, 1 see no reason to de
lay the application of our special
DME procedures so long as we
have properly-equipped aircraft
and qualified pilots to use them.”
DME will enable a pilot to orbit
a thunderstorm or restricted area
without losing navigational course.
It will simplify his procedure for
entering and remaining within a
holding pattern urea by indicating
where turns are to be started, re
gardless of wind conditions.
DME promotes more efficient air
traffic control service by enabling
the controller to issue more exact
and practicable clearances for pi
lots. Number of aircraft which can
be safely and efficiently handled is
increased. Finally, DME permits
more efficient use of altitudes, fa
cilitates aircraft transition be
tween routes and reduces holding
delays.

MOBILE RADIO TRYOUT

► Radar and TV display device that can be used like a small telescope has
been announced by Westinghouse. Dubbed the Private Eye because it can
be used by only one person at a time, it is expected to make possible the
installation of radar in places where the weight and bulk of conventional
equipment would otherwise make it impractical.
► According to a survey hy Motorola, 45% of all FM stations intend to
add stereo service via FM multiplex. About 370 FM stations will have
stereo programs on the air by the end of 1963. Ninety-two expect to be
in operation by the end of this year.

b A $3 million prime contract for classified airborne Electronic Warfare
Penetration Systems has been awarded the Hallicrafters Co. by the USAF.
Award is the first of a new program for equipments aimed at increasing
the penetration capabilities of the SAC Bomber Force.
► Development of an electronic “exerciser” that tests core memory units
before installation in computers has been announced by the Radio Corp, of
America. It functions by setting up a pattern for writing digital informa
tion into the memory unit and reading it back.

RCA v new 2-way mobile radio for business
communications gets a tryout by Eileen Raf
ferty. Smaller unit contains control head,
speaker and power supply. It mounts under
vehicle’s dashboard. Transmitter - receiver
unit can be dash or trunk mounted. UHF
“efficiency line” is available in a 12-v model
and a 6 or 12-v. model.
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WHEN THE HEAT'S ON DEPEND ON THESE CTS CERMET RESISTORS
with Space Age 500s C High Stability Metal-Ceramic Element
CTS cermet resistors have exceptionally high stability and reliability . .. tested extensively and proven under extreme environmental
conditions .. . achieved by a unique, rugged, hard-surfaced metal-ceramic element processed at over 600°C. Specially adaptable to
miniaturization because of high load and heat capabilities in small areas. Wide resistance range.

CERADOT
Solid Cermet Fixed Resistors
• 50 ohms thru 100K ohms.

• .050* dia. x .030* L. Other sizes
available with or without leads.
• Power rating 1/10 watt at 125°C.
Kit of E different resistance values
available at nominal cost.
Request Data Sheet 185 for technical
specs.

CERAFER

CERATRIM

CERATRIM
Series 170

Series 180

42-Turn 150°C Square
Trimmer Resistor

2S-Turn 200"C Rectangular Trimmer
Resistor

• Available with wire leads or p.c.
pins out bottom or side.
• Power Rating 1 watt at 50°C derated
linearly to zero load at 150“C.

■ Available with p c. pins or wire leads.
• Power Rating: 1 watt at 125°C de
rated linearly to zero load at 200°C.

Modular Fixed Resistors

■ 5 to 300,000 ohms resistance per

square. Resistance of 10 ohms to 1
megohm available in short straight
paths without resorting to lattice or
grid patterns.
• Unaffected by solvents, potting
compounds or corrosive atmosphere.
• Resistant to nuclear radiation and
high vacuum conditions.
Kit of 10 different resistance values—
10 wafers with 2 identical resistors per
wafer-available at nominal cost.

Request Data Sheet 178 for technical

Request Data Sheet 177 for technical
specs.

specs.

Request Data Sheet 181 for technical
specs.

Founded

1898

CeraTrolS
Series 600

CeraTrolS

% Watt %' dia. Military Variable
Resistor

Series 400

3 Watt Ufa* dia. Semi-Precision
Military Variable Resistor

• Interchangeable with Style RV4
MIL-R-94 but far exceeds tempera
ture and stability requirements.
• Available with 1%, 2% or 3% lin
earity.
• Power ratings: 3 watts at 85'C 2
watts at 125°C, derated linearly to
zero load at 175’C.
Request Data Sheet 179 lor technical
specs.

CeraTrolS
Series S00
1% Watt V.' dia. Semi-Precision
Military Variable Resistor

• interchangeable with Style RV5
MIL-R-94 but far exceeds tempera
ture and stability requirements.
■ Available with 1%, 2% or 3% lin
earity.
• Power rating s: 1X watts at 85 C, 1
watt at 125°C, derated linearly to
zero load at 175*C.

• Interchangeable with Style RV6
MIL-R-94B but far exceeds temper
ature and stability requirements.
• Power ratings: % watt at 85‘C,
X watt at 125°C, derated linearly to
zero load at 175°C.
Request Data Sheet 175 for technical
specs

Request Data Sheet 190 fot technical
specs

Circle 3 on Inquiry Card

CTS
Elkhart, Indiana

Factories in Elkhart 4 Berne. Indiana;
South Pasadena, California; Asheville,
North Carolina and Streetsville, On
tario, Canada.

Sales Offices and Representatives
conveniently located throughout the
world. CTS specialists are willing to
help solve your cermet resistor
problems.

INTRODUCING
EECO’S 1-MC ALL-WELDED
NOR CIRCUIT MODULES
These new one-megacycle units form important additions
to EECO’s all welded U-Series of NOR Circuit Modules.
They feature:
• All-welded construction for increased reliability.
• Lowcost.
• Extreme versatility—only a minimum number of basic
unit types to stock.
• Standardized loading.
• Restored levels out of each gate.
• Choice of package styles.
• Miniaturized.

HOW WOULD YOU
IMPLEMENT THIS EQUATION
AT RATES UP TO 1 MEGACYCLE?

HERE’S HOW YOU CAN DO IT
USING EECO 1-MEGACYCLE,
ALL-WELDED NOR CIRCUIT MODULES;

PACKAGING
Two packaging styles are available. Roth use ALL-WELDED
electrical connections and both are encapsulated. Rectan
gular units with wire leads (to simplify dip-soldering) are
available for installation on circuit cards. Cylindrical units
with pins are available for plug-in installation in tube
type sockets.
The cylindrical packages measure 7s" diameter by 1.0"
seated height. The rectangular packages measure 0.95"
long by 0.95" wide by 0.5" seated height.

U-301

U »1

ENGINEERED
ELECTRONICS
See us at the NEC Show
Booths 533 4 535
Circle

4

Company

Our Application Engineering staff stands teady to servo you in
implementing your digital systems block diagram Write, wire, or
phone today for detailed information on the EECO U-Series nf
.
NOR units or for information on any of our other families
\ of digital circuit modules.

ENGINEERED ELECTRONICS COMPANY
1441 EAST CHESTNUT AVENUE • SANTA ANA, CALIFORNIA
Cable Address: ENGELEX

on Inquiry Card
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Corning
Events in the
Oct. 9-11: 17th Annual Nat’l. Elec
tronics Conf.. AIEE, IRE, Ill. Inst,
of Tech., Northwestern Univ., Univ,
of Ill.; International Amphitheatre,
Chicago, Ill.
Oct. 9-12: 11th Annual Instrument
Symp., Nat’l. Institute of Health,
Bethesda, Md.
Oct. 9-13: Annual AES Conv.; Hotel
New Yorker, New York, N. Y.
Oct. 9-13: ARS Space Flight Report
to the Nation; Coliseum, New York,
N. Y.
Oct. 10-11: Symp. Mfg’g. with Space
Age Metals, ASTME; Sheraton Ho
tel, Phila., Pa.
Oct. 10-12: 12th Nat’l. Conf, on Stand
ards ASA; Rice Hotel, Houston,
Tex.
Oct. 11-13: Application of Digital
Computers to Automated Instruc
tion, ONR, System Development
Corp.; Washington, D. C.
Oct. 14: NAB Fall Conf.; Atlanta, Ga.
Oct. 15-19: 17th Annual ISA Instru
ment-Automation Conf. & Exhib. ;
Coliseum, New York, N. Y.
Oct. 15-20: Fall General Mtg. of the
AIEE; Detroit, Mich.
Oct. 16-17: Nat’l. Symp. on Engineer
ing Writing & Speech, Kellogg Cen
ter for Continued Education; Mich
igan State Univ., E. Lansing, Mich.
Oct. 17: Workshop Seminar—Working
With Your Sales Representative
Effectively, AEPEM, Inc.; McCor
mick Place, Chicago, Ill.
Oct. 17: Annual Dinner, American
Inst, of Consulting Engineers; New
York, N. Y.
Oct. 18-20: Nat’l. Assoc, of Educa
tional Broadcasters Conv.; San
Francisco, Calif.
Oct. 18-20: Annual Mtg. of the Opti
cal Soc. of America; Biltmore, Ho
tel, Los Angeles, Calif.
Oct. 19-20: Symp. on Electronics En
gineering & Education, IRE (N. C.
Sec.); Greensboro Coliseum,
Greensboro, N. C.
Oct. 19-20: 16th Midwest Conf, of the
ASQÇ; Hotel Chase-Park Plaza, St.
Louis, Mo.
Oct. 19-21: Fall Mtg. of the Nat’l.
Soc. of Prof. Engineers; Roanoke
Hotel, Roanoke, Va.
Oct. 20: 2nd N. Y. Conf, on Electronic
Reliability, N. Y. Metropolitan
Chap. IRE (PGRQC); NYU’s Col
lege of Eng’g., University Heights,
New York, N. Y.
Oct. 23-25: East Coast Conf, on Aero
space & Navigational Electronics,
IRE (PGANE); Lord Baltimore Ho
tei, Baltimore, Md.
Oct. 23-25: LRSMRE Fall Mtg.,
URSI, IRE (PGAP); Univ, of
Texas, Austin, Tex.

ELECTRONIC INDUSTRIES

• October

Oct. 23-27: 1961 Detroit Metal Show,
ASM; Cobo Hall, Detroit, Mich.
Oct. 23-25: Conf, on Electrical Insula
tion, NAS, NRC; Pocono Manor,
Pocono Manor, Pa.

Highlights of '61
Nov. 14-16: 1961 Northeast
Electronics Research and
Eng’g. Mtg. (NEREM), IRE;
Commonwealth Armory and
Somerset Hotel, Boston, Mass.
Dec. 12-14: 1961 Eastern Joint
Computer Conf. AFIPS, IRE
(PGEC), AIEE, ACM; Shera
ton Park Hotel, Washington,
D. C.

Oct. 24-26: 1961 Michigan Industrial
Electronics Exposition, Electronic
Representatives, Inc.; Detroit Ar
tillery Armory, Detroit, Mich.
Oct. 25-26: Conf, on Reliability As
surance Techniques for Semi-con
ductor Specifications, AIA, ASQC,
EIA, IRE, JEDEC; Dept of In
terior Auditorium, Washington, D.
C.
Oct. 25-26: 1961 Computer Applica
tions Symp., Armour Research
Foundation; Morrison Hotel, Chi
cago, Ill.

Highlights *62
IRE Internat’l. Conv., Mar. 2629, Coliseum & Waldorf-As
toria Hotel, New York, N. Y.
WESCON, Aug. 21-24, IRE,
WEMA; Los Angeles, Calif.
Nat’l. Electronics Conf., Oct. 911, IRE, AIEE, EIA, SMPTE;
Chicago, Ill.
NEREM (Northeast Res. & Eng.
Mtg.) Nov. 13-15, IRE; Bos
ton, Mass.

Oct. 26-27: The Organization of BioMedical Instrumentation and En
gineering in Universities and Hos
pitals, AIEE, IRE; Sheraton-Fon
tenelle Hotel, Omaha, Neb.
Oct. 26-28: 1961 Electronic Devices
Mtg., IRE (PGED); Sheraton Park
Hotel, Washington, D. C.
Oct. 29-31: 15th Conf, on Electrical
Techniques in Med. A Bio., ISA,
AIEE, IRE; Edgewater Beach Ho
tel, Chicago, Ill.
Oct. 30-Nov. 1; Radio Fall Mtg., EIA,
IRE (PGED, BTR, RQC); Hotel
Syracuse, Syracuse, N. Y.

industry
INTERNATIONAL
Oct. 2-4: Canadian Electronic Conf.,
IRE; Automotive Bldg., Exhibition
Park, Toronto, Ont., Canada.
Oct. 3-12: British Electronic Com
puter Exhibition; Olympia, London,
England.
Oct. 23-24: Joint Mtg., Canadian Aero
nautical Institute & Institute of
Aerospace Sciences; Quebec, Que.,
Canada.
Oct. 26-27: Semiannual Conf., Amer
ican Soc. of Tool and Mfg’g. Engi
neers; Royal York Hotel, Toronto,
Ont., Canada.

NOVEMBER
Nov. 1-3: Internat’l. Conf, on High
Magnetic Fields, MIT, AFOSR/
Solid State Sciences Div.; MIT,
Cambridge, Mass.
Nov. 1-3: Industrial Engineering
Managing Clinic, Industrial Man
agement Soc.; Pick-Congress Hotel,
Chicago, Ill.
Nov. 1-3: Mtg. Soc. for Experimental
Stress Analysis; Hotel New Yorker,
New York, N. Y.
Nov. 1-3: Plastics in Packaging and
Engineering Exhibition, North
Texas Sec. SPE, SPE Southwestern
Div. Chapter; Sheraton-Dallas Ho
tel, Dallas, Tex.
Nov. 2-3: Annual Mtg. American Inst,
of Mining, Metallurgical nnd Petro
leum Engineers; Los Angeles, Calif.
Nov. 2-3: 10th Annual Instrumenta
tion Conf., Louisiana Polytechnic
Institute, Dept, of Meeh. Eng’g.;
Rushton, La.
Nov. 5-8: Annual Conv., American
Documentation Institute, ADI;
Somerset Hotel A- Kresege Audi
torium, MIT, Boston, Mass.
Nov. 6-8: Special Tech. Conf, on Non
linear Magnetics, AIEE, IRE
(PGEC, PGIE); Statler-Hilton Ho
tel, Los Angeles, Calif.
Nov. 6-9: 1961 Nuclear Conf., Atomic
Industrial Forum & AtomFair,
ANS; Conrad Hilton Hotel, Chi
cago, Ill.
Nov. 7-9: 7th Conf, on Radio Inter
ference Reduction and Electronic
Compatibility, IRE (PGRFI), Ar
mour Research Foundation; Illinois
Institute of Tech., Technology Cen
ter, Chicago, Ill.
Nov. 7-9: 8th Industrial Electric Ex
position, Electric League of West
ern Penna., Penn-Sheraton Hotel,
Pittsburgh, Penna.

(Continued on page 12)
11

Coming Events

new generation

(Continued from page 11)

CALL FOR PARERS

auto-collimators

TA-51 Measures In
two planes simultaneously
The new TA-51 Universal Microptic
Auto-Collimator permits reading
of horizontal and vertical
displacements simultaneously—with
a measuring range of 10 minutes of
arc and direct reading to
0.1 second. Illuminator and
micrometer units are interchangeable,
permitting straight or right-angle
viewing, as required; a dual-doublet
objective lens produces improved
definition and greater effective
focal length, with a working distance to
100 feet. Model TA-50 has one
micrometer unit, for viewing two
planes individually.
Microptic Auto-Collimators establish
squareness, parallelism, flatness,
angles, circular spacing—the standard
for testing of surface plates,
machine tool alingment, or missile
guidance units.

TA-3
Auto-Collimator
Features
Photo-Electric
Read-Out

The Photo-Electric Microptic
Auto-Collimator TA-3 permits
repeated observations to a setting
accuracy of 0.05 second. In a series
of tests, it reduces operating time,
increases precision and convenience.
May be used visually, and is adaptable
for use with graph recorder.

Division of engineering
end Scientific Instrumentation

CHICAGO 5

1962 IRE internat’l. Conv., Mar. 26
29, 1962, Waldorf Astoria and Coli
seum. New York, N. Y. Only orig
inal papers not published or pre
sented prior to the 1962 IRE Conv.
will be considered. Papers may be
on any field associated with or in
Electronics. Deadline for 100 word
abstracts (3) and 500 word Lum
inary (3): Oct. 20, 1961. Forward
to: Dr. Donald B. Sinclair, Chair
man, 1962 Technical Program Com
mittee, The Institute of Radio En
gineers, Inc., 1 E. 79th St., New
York 21, N. Y.

1962 Spring Joint Computer Conf.,
May 1-3. 1962, San Francisco, Calif.
Post card notice of intent to submit
paper is requested a«, soon as pos
sible. No advance summary or ab
stract is reqi ired. Complete prelim
inary draft (3 copies with legible
drawings) should be forwarded.
1961,
R. F. Tanaka, Chairman, Technical
Program Committee, 1962 SJCC,
Lockheed Missiles & Space Co., 3251
Hanover St., Palo Alto, Calif.
1962 Internat’l. Solid-State Circuita
Conf., Feb. 14-16, Phila., Pa. Papers
to deal with circuit properties, cir
cuit philosophy, and design tech
niques related to solid-state devices.
Deadline for 300 to 500 word ab
stracts is Nov. 1, 1961. Forward to:
Mr. Richard H. Baker, Room C-237,
MIT Lincoln Laboratory, Lexing
ton, Mass.

Symp. on Electromagnetic Theory
and Antennas, June 25-30, 1962,
The Technical Univ, of Denmark,
Copenhagen. Denmark. Papers will
deal with: Electromagnetic fields
in anisotropic media; Diffraction
theory; Antenna pattern synthesis;
and Quasi-static electromagnetic
problems. Deadline
800-1200
word 3 page summary is December
1, 1961. Forward to: Technical Pro
gram Committee, The Technical
Univ, of Denmark, Oster Voldgade
10 G, Copenhagen K Denmark.

1962 PGMTT Nat’l. Symp., May 22
24, 1962, Boulder Labs., Boulder.
Colo. Papers to deal with research,
development and applications in all
areas of the microwave field. Dead
line: Dec. 18, 1961 for both 50-100
word abstracts and 500-1000 word
summaries with up to 6 illustra
tions. Forward to: R. W. Beatty,
Chairman, Technical Program Com
mittee, 1962 PGMTT Nat’l. Symp.,
National Bureau of Standards,
Boulder, Colo.
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if it’s news, expect it first from IRC

NO DERATING

with IRC Resisteg Coated
Power Resistors
Exclusive RESISTEG COATING
accounts directly for the ability
of IRC Power Resistors to oper
ate at full rated power—even at
high resistance values. Resisteg
Coating is cured at less than
205 F. This is more than 1OOO
lower than is required for other
power resistor coatings.

IRC RESISTEG

CCaTED

POWER RESISTOR

With Resisteg low-temperature
curing there is no tendency for
wire turns to shift, no necessity
for tight windings, no hot spots
from arcing-over, no appreciable
change in temperature coeffi
cient or resistance.
Resisteg Coating permits the
use of close spacing, large wire
diameter, and maximum number
of turns. This increases the
transfer of heat from the interior
of the IRC resistor to the termi
nals—providing a safety margin
for surges and minimizing any
need to derate at high ambient
temperatures. Request Bulletin
C-IC. International Resistance
Co., 4-01 N. Broad St., Phila. 8, Pa.

20K

40K
RESISTANCE

IRC ResAteg Resistor

60K

80K

100K

RANGE

■ Comporptive wattages of vitreous resistors

popular 20 watt size.

COMPLETE LINE OF POWER RESISTORS • STOCKED BY IRC MAJOR INDUSTRIAL DISTRIBUTORS

Leading tupplier to manufacturer» of electronic equipment
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As We Go To Press . ..
"Wingless Wonder"
Developed by W. O.
Warrant Officer James M.
Schneider, Assistant Shop Avionics
for the Seaplane Branch, Norfolk
Naval Air Station, has developed a
proficiency trainer for Anti-Sub
marine Warfare crews. Known as
the “Wingless Wonder,” it was con
structed with the aid of Frank
Angelo and the Air Station crew
of the Avionics Branch.
Need for a device to train entire
ASW crews, including tactical co
ordination as a crew, was pressing.
Loral Electronics Corp, of New
York provided NAS Norfolk with
aircraft mockup suitable for con
version to operational trainer,
along with certain electronic equip
ment needed and Frank Angelo, a
top engineering assistant.
The trainer contains electronic
equipment comparable to that
which was installed in the P5M
aircraft backfit program earlier
this year. Basic idea of the trainer
is to promote proficiency training
on the ground for the entire ASW
crew. Any problems that may arise
while the aircraft is in the air are
simulated and solved by the en
tire crew. The unit, with the ex
tensive research and expensive
equipment, was constructed with
out cost to the government and is
comparable to a $2,000,000 trainer.

SPACE "FLOWER"
Parabolic mirror for C.E.'s new Solar Test
Facility at Phoenix, Ariz. is part of an
experimental solar thermionic electrical power
system being developed for the Air Force's
Aeronautical Systems Division.

Low Cost Sonic
Gun Developed

PRECISION MACHINE

Caging of a transparent part demonstrates
the new Bendix Dynapoint controlled pre
cision measuring machine developed by The
Sheffield Corp., a Bendix subsidiary. System
is capable of detecting part deviations in the
order of ten millionths.

Ultrasonic Treatment
Improves Soft Drinks

A Sonic Gun developed by Ultra
sonic Industries, Inc., Engineers
Hill, Plainview, L. I., N. Y., makes
possible instantaneous ultrasonic
defoaming, degassing, mixing, and
dispersing in pipe lines or tanks.
The device can also be used as a
high level noise source for signal
ing or environmental testing but,
unlike conventional sirens or whis
tles used for the purpose, the Sonic
Gun has no moving parts. It is es
sentially a series of vibrant an
tennae composed of acoustically
resonant elements which are ex
cited at their natural resonant fre
quency by a free-floating air-driven
piston.
The Sonic Gun can be used to
suit specifications for any work re
quiring a specific frequency from
10 kc to 100 kc. The output fre
quency can be varied by altering
the dimensions of the resonant ele
ments.

BANK COMPUTER

Ultrasonic equipment that sends
silent sound waves through a car
bonated beverage, creating a con
trolled foaming condition which
drives most of the entrapped air
from the bottle, has been perfected
by the Electronic Assistance Corp,
of Red Bank, N. J.
Coca-Cola Co. has agreed to as
sist EAC in promoting the adop
tion and use of this equipment by
all authorized bottlers of Coca-Cola.
Operation of the equipment con
sists of electronically generating
the foam in the head space of a
bottle during the filling process to
displace unwanted air and then in
troducing carbon dioxide gas into
the small remaining space just
prior to sealing. By removing the
excess air, shelf life of the bever
age is improved.

Patents Granted
Two patents on improvements in
thermistor infrared detectors have
been granted to Eric M. Wormser
and assigned to Barnes Engineer
ing Co., Stamford, Conn. One pat
ent covers new bolometers in which
the sensitivity may be increased
nearly 16 times by optically im
mersing the thermistor flake in an
extremely fast germanium lens.
The other patent covers optically
flat thermistor flakes which are
used in al! of the best modern
bolometers, including the immersed
type.

Da use L. Bibby, president, Remington Rand
(I), and Earl B. Schwulit, president, The
Bowery Savings Bank, discuss the $2 million
Univac 490 Real-Time computer system pur
chased by the bank. Computer system is
capable of handling up to 800,000 accounts at
a rate of 50,000 customer transactions an
hour

VHF-FM Portables
To Be Marketed
A new portable two-way radio
described as the smallest, lightest,
most compact VHF-FM communi
cations unit to be marketed to
date (with the transmitter and re
ceiver in a single case), has been
announced by the General Electric
Co. The new personal communica
tion units will be manufactured for
high band frequencies (132-174
mc) with one watt transmitter RF
power output.
Called the “Voice Commander,”
the new equipment weighs slightly
more than four pounds and is only
9.5 inches high, 5.3 inches wide
and 1.7 inches deep. It is self-con
tained with a built-in microphone
and speaker.
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METAL FILM RESISTORS OFFER 5
DISTINCT TEMPERATURE COEFFICIENTS
TO MEET ALL CIRCUIT REQUIREMENTS
RUGGED END-CAP
CONSTRUCTION

FOR LONG TERM
STABILITY

EXCEPTIONAL
RESISTANCE TO
MOISTURE AND
MECHANICAL DAMAGE

SURPASS MIL-R-10509
PERFORMANCE
REQUIREMENTS

Providing close accuracy, reliability and
stability with low controlled temperature
coefficients, these molded case metal-film
resistors outperform precision wirewound
and carbon film resistors. Prime character
istics include minimum inherent noise level,
negligible voltage coefficient of resistance
and excellent long-time stability under rated
load as well as under severe conditions of
humidity.
Close tracking of resistance values of 2
or more resistors over a wide temperature
range is another key performance charac
teristic of molded-case Filmistor “C” Re
sistors. This is especially important where
they are used to make highly accurate ratio
dividers.
Filmistor “C” Resistors are automatic
ally spiralled to desired resistance values by
exclusive Sprague equipment. The metallic
resistive film, deposited by high vacuum
evaporation, bonds firmly to special ceram
ic cores. Noble metal terminals insure low
contact resistance.
The resistance elements, complete with
encl caps and leads attached are molded in
dense, high temperature thermosetting ma
terial to form a tough molded shell for max
imum protection against mechanical dam
age, moisture penetration and repeated
temperature cycling.
Filmistor “C” Resistors, in Vs, Va, Vt
and 1 watt ratings, surpass stringent per
formance requirements of M1L-R-1O5O9C,
Characteristic C. Write for Engineering
Bulletin No. 7025 to: Technical Literature
Section, Sprague Electric Co., 233 Mar
shall Street, North Adams, Mass.
For application engineering assistance write:
Resistor Division, Sprague Electric Co.
Nashua, New Hampshire

RESISTORS

INTERFERENCE FILTERS

HIGH TEMPERATURE MAGNET WIRE

CAPACITORS

PULSE TRANSFORMERS

CERAMIC-BASE PRINTED NETWORKS

MAGNETIC COMPONENTS

PIEZOELECTRIC CERAMICS

PACKAGED COMPONENT ASSEMBLIES

TRANSISTORS

PULSE FORMING NETWORKS

FUNCTIONAL DIGITAL CIRCUITS

SPRDGUE
THE MARK OF RELIABILITY
Srsgv* Md ‘V m
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tradenwks al ft* Sprague Electric Ca

TAKE A SECOND LOOK

IT'S THE 2N174— PART OF DELCO RADIO'S POWER TRANSISTOR FAMILY WHICH HAS
PROVED ITS STUFF FOR YEARS IN HUNDREDS OF MILITARY ANO INDUSTRIAL APPLICA
TIONS: MISSILES. COMMUNICATIONS. DATA PROCESSING. ANO ULTRASONICS. TO NAME A FEW

THIS MULTI-PURPOSE PNP GERMANIUM POWER TRANSISTOR HAS THE HIGH PERFORMANCE AND
VERSATILITY

TO

REQUIREMENTS

MAY ALSO GE

MEET

OR

EXCEED THE

MOST

RIGID

ELECTRICAL

AND

ENVIRONMENTAL

I DESIGNED FOR GENERAL USE WITH 28-VOLT POWER SUPPLIES. THE 2N174

USED WITH

12 VOLTS WHERE HIGHER

RELIABILITY

IS DESIRED.

MAXIMUM

EMITTER CURRENT—15 AMPERES. MAXIMUM COLLECTOR DIODE RATING—80 VOLTS. THERMAL

RESISTANCE—BELOW

6’C/W AND MAXIMUM POWER DISSIPATION—5<r WATTS AT 71”C. MOUNTING BASE TEM

PERATURE. THE 2N174 S LOW SATURATION RESISTANCE PROVIDES HIGH EFFICIENCY IN SWITCHING OPERA

TIONS. 4 LIKE ALL DELCO TRANSISTORS. EVERY 2N174 MUST PASS AT LEAST A DOZEN ELECTRICAL
ANO ENVIRONMENTAL TESTS—BEFORE AND AFTER AGING—BEFORE IT LEAVES DELCO RADIO’S
LABORATORIES. THIS 200 PERCENT TESTING. COMBINED WITH FIVE YEARS OF REFINEMENTS IN
MASS PRODUCTION. MEANS CONSISTENT UNIFORMITY IN THE PRODUCT . .

AT A LOW PRICE

4THE 2N174 IS JUST ONE OF MANY DEPENDABLE TRANSISTORS PRODUCED BY DELCO RADIO TO

SUPPLY ALL YOUR TRANSISTOR NEEDS. FOR MORE DETAILS OR APPLICATIONS ASSISTANCE ON
THE 2N174 OR OTHER DELCO TRANSISTORS. CONTACT YOUR NEAREST DELCO RADIO SALES OFFICE.

Union, New Jersey
324 Chestnut Street
Murdoch 7-3770

Santa Monica. California
726 Santa Monica Blvd.
UPton 0-8807

Chicago. Illinois
5750 West 51st Street
Portsmouth 7-3500

Detroit. Michigan
57 Harper Avenue
TRrnty 3-6560

DIVISION OF GENERAL MOTORS

Circle 8 on Inquiry Card

Syracuse, New York
1054 James Street
GRanite 2 2668

LCO
DIO
ELIABILITY

EPENOABILITY

KOKOMO. INDIANA

Circle 9 on Inquiry Cord

Use Low Cost Allen-Bradley Type J
Pots for Constant Impedance
Attenuators
1000 ___ ___________ ___________ _______________
800 __________________________________________
600

Reproduction of actual
machine plot of A B600
ohm Bridged T attenu
ator, showing the uni
form attenuation and
constant characteristic
impedance obtainable
with A B Type J variable
resistors.

400

Type JJ
Actual Size
200

„,100
5
I 80
0

The
ideal answer-—
for L, T. Bridged T
and Bridged K___
attenuators.

40
□

20

o--.I—
Bridged-T

Type JJJ—
Actual Size

— 50

i___________
40

50

60

100

PERCENT EFFECTIVE ROTATION

Allen-Bradley dual and triple Type J variable
resistors are widely used in attenuators in elec
tronic circuitry because they provide dependably
smooth and uniform attenuation plus constant
characteristic impedance.
Stability, high wattage, long life, ideal uni
formity, plus remarkable compact structure are
combined in the Type J to assure top perform
ance. The solid resistance element—made by
A-B’s exclusive hot molding process—provides
smooth control at all times.

With this precise control over the resistance
rotation characteristics during production, A-B
attenuators have a consistently uniform attenua
tion that approaches calibration accuracy . . .
and the characteristic impedance can be held to
±10% over entire rotation—end to end. The
virtually infinite resolution eliminates the defi
nite incremental steps of wire-wound units, while
freedom from inductance insures excellent high
frequency response. For full details on Type J
variable resistors, send for Publication 6024.

Allen-Bradley Co . 222 W. Greenfield Ave., Milwaukee 4, Wis. • In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY

QUALITY
ELECTRONIC
COMPONENTS

standards for missile work

Resistor Failure

UNHEARD OF
...naturally,NLS uses ALLEN-BRADLEY
hot molded resistors

To satisfy the high standards of consistent accuracy and reliability
demanded for missile and weapons checkout, Non-Linear Systems,
Inc., developed this digital voltmeter. It uses scores of AllenBradley fixed resistors. (For example, the latest Series 20 unit,
shown above, contains about 1.000 in each instrument.) "In the
selection of A-B resistors,” says NLS, "quality and availability
have never been a problem.”
A-B resistors have such consistently uniform electrical character
istics that their jjerformance can be accurately predicted over long
periods of time under various operating conditions... with complete
freedom from catastrophic failure while in service! The hot molding
process used exclusively by A-B is the reason for this uniformity
and reliability.
To obtain this same measure of superior performance for your
equipment, always insist on Allen-Bradley quality fixed resistors
available in various types. For full details, send today for your copy
of Technical Bulletin 5000 or Publication 6024. Write to: AllenBradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. In
Canada: Allen-Bradley Canada Ltd., Galt, Ontario.

ALLEN-BRADLEY

Digital voltmeters - originated by NLS permit rapid and accurate voltage measure
ments. New Senes 20 unit-w>th one
plug-ln decade board removed - shows
the use of Allen-Bradley fixed resistors.

ALLEN-BRADLEY
Hot Molded Resistors
actual size
Hot molded composition resistors are
available in all standard EIA and MILR-11 resistance values and tolerances.
★Pending MIL Spec Assignment

Type TR 1/10 Watt

MIL Type RC 06*

Type CB 1/4 Watt

MIL Type RC 07

Type EB 1/2 Watt

MIL Type RC 20

Type GB 1 Watt

MIL Type RC32

Type HB 2 Watt

MIL Type RC 42

QUALITY
ELECTRONIC COMPONENTS

SILICON
PLANAR
2N709

6 NSEC Ts MAX
MADE POSSIBLE BY FAIRCHILD PLANAR PROCESS
ULTRA-FAST SPEED
A.2 N
M 7f fi
U QM

VERY H,6H SPEED NPN SILICON PLANAR TRANSISTOR
ultra.FASt SWITCHING APPLICATIONS

IEDEC 1018 PACKAGE
300 mW POWER DISSIPATION AT 25'C FREE AIR TEMPERATURE

LOW LEAKAGE

2N709 CHARACTERISTICS
Min

Typ

3.0 pf
2.0 pf

^ob

Cte
800 mc
3.0 ns

h

*s
hFE
BVCBO

Mil

20
12 V

’CBO

—
6.0 ns
120

100 mM

100-200 me saturated switching circuits are
now made possible and practical because
of: typical fy of 800 mc, average DC propa
gation delay time of 3 nsec. (6 nsec, max.),
3 pf COb (max.) and 2 pf Cte (max.).

Condition

(VCb = 5.0V;

1
(VB=0.5V; lc

= 0mA)
= 0mA)

= 5 OmA)
= 5.0 mA)
(lB = lb = lC
(lc=10 mA: VCE = 0.5 V)

(Vc = 4.0 V; lc

(IC^IOM: 1
(VCB = 5.0V;l

=0)
= 0)

With the 2N709 you can design micropower
high speed satellite circuits with minimum
allowances for leakage. Provides the param
eter stability and uniformity characteristic
of Fairchild’s silicon Planar devices.

LOW COST
2N709 is on distributor shelves, ready for
immediate delivery. You can have this ultra
fast, guaranteed, high-performance device
at prices practical for the “breadboard”
budget as well as quantity production.

Contact your Fairchild Distributor or Field Office. Or write for complete specifications and pricing information.

SEMICONDUCTOR
545 WHISMAN ROAD. MOUNTAIN VIEW, CAUF. • YORKSHIRE 8-8151 • 1WX MN VW CAI 853
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News
Briefs
EAST
LABORATORI FOR ELECTRONICS. INC.,
Washington Regional Office
has opened
in Suite 318, Riddell Building 1780 K St..
N.W . Washington, D. C.

CONTINENTAL CONNECTOR CORP., hu«
licensed AMP, Ine., to manufacture, uw and
sell separable assembly mechanisms for internal connectors used in missiles, rockets,
business machines and other electronic units.
The arrangement was concluded on a royalty
basis.

Definitization of a $15,381.250 contract ha«
been completed covering development of the
missile guidance computer for Skybolt. The
contract was awarded by Nortronics, div. of
Northrop Corp., to GE’s LIGHT MILITARY
ELECTRONICS DEPT., Utica, N. Y.
(.YROTRONICS, INC., Asbury Park, N. J..
a subsidiary, has been formed by United Tele
control Electronics, Inc., to manufacture her
metic enclosures nt.d preci-ion metal parte
used in military transformers, delay lines and
wate Alters.

CLAROSTAT MFG. CO., INC., Dover, N. H.,
has renovated and converted approx. 100,000
sq. ft. of their Dover, N. H., plant for pre
cision 'potentiometer manufacturing space.
This area is in addition to previous spare de
voted to precision component manufacturing.
RCA's Burlington plant Is having an addi
tional 175.000 ml ft. of floor space added to it.
The enlarged plant will be occupied by RCA’e
AEROSPACE COMMUNICATIONS AND CON
TROLS DIV. now operating on the site. Com
pletion is scheduled for early 1962.
GULTON INDUSTRIES. INC., Metuchen.
N. J., has received contracts, totalling $427,
000 to supply power storage and conversion
systems for the Orbiting Astronomical Observa
tory satellite program from Grumman Aircraft
Engineering Corp., Bethpage, N. Y.

The Bureau of Ship», U. S. Navy Dept., has
awarded POLARAD ELECTRONICS CORP.,
Long Island City, N. Y., a contract in ezre«a
of 14 million for an undisclosed quantity of
AN/URC-82 Single Sideband Ship-to-Shore
Transceivers and auxiliary equipment.
MICROWAVE ASSOCIATES, INC., Burling
ton, Mass., has received a $1 million contract
from the Navy Dept., Bureau of Naval Weap
ons for magnetron tubes.

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

SPRAGUE ELECTRIC CO.. North Adams.
Mass., has opened a new branch manufactur
ing plant in Hillsville, Va. The plant nn long
term lease from the Carroll Knitting Co. con
tains approximately 30,000 sq. ft. of manu
facturing and office apace.
DAYSTROM, INC.. Murray Hill. N. J., has
transferred its Weston recorder controller and
industrial gauge operations from the Pough
keepsie, N. Y., plant to its facilities in Arch
bald, Pa.

ADLER ELECTRONICS, INC., New Ro
chelle, N. Y., has been awarded a contract
approximating $1,200,000 by the U. 8. Army
Signal Corps for the production of 3 AN/TSC-18 air-transportable communications sys
tems.

MELPAR, INC.. Falls Church, Va.. has Ixen
awarded a $957,940 contract by the U. S. Air
Force, for production of 7 GAM (Guided Air
Missile) 83A/B missile trainers. Primary pur
pose of the trainer Is to instruct aircraft pilots
in pre-launch, launch and guidance techniques.

Electro-Science Investors, Inc., Dallas, Tex.,
has announced affiliation of a new partner
flrm. ULTRASONIC INDUSTRIES, INC.,
Plainview, L. I., N Y. The initial investment
is to be $240,000 in the form of stock, con
vertible debentures and senior notes. This will
give ESI an ownership interest in Ultrasonic
in excess of 88%.
THE LIONEL CORP., Hillside, N J„ hat
acquired the government products division of
M. Steinthal & Co., Inc., New York City and
Roxboro, N C.

MIDWEST
AMERICAN
SEMICONDUCTOR CORP..
Chicago, Ill., has moved its entire plant and
operation to new and larger quarters at 3940
N. Kilpatrick Ave., Chicago 41. Ill.

BENDIX SYSTEMS DIV.. BENDIX CORP..
Ann Arbor, Mich., has been awarded a U. S.
Air Force contract for $H million for work
on a rocket-borne communications system
OFFNER ELECTRONICS, INC., Schiller
Park, Ill., has been acquired by BECKMAN
INSTRUMENTS, INC., Fullerton, Calif., for
58,823 shares of Beckman common stock.

ELGIN NATIONAL WATCH CO.. Elgin. Ill.
has received orders totalling 8547,984 from
the government for production of safety and
arming devices for use in the Sidewinder,
Sparrow and Hawk missiles.

To provide a more selective distribution base.
WESTINGHOUSE ELECTRIC CORP., ELEC
TRONIC TUBE DIV., Elmira, N. Y.. has an
nounced the cancellation nt 815 distributor
franchisee from coa it to coast. Along with
the cancellation, Westinghouse plans to offer
several different franchises based on distribu
tor needs and product scope.

DELCO RADIO DIV. General Motors Corp.,
Kokomo, Ind., has broken ground for a new
semiconductor manufacturing building. The
150,000 sq. ft. building will be erected near
Delco’s new research and engineering building.
Completion is expected in early 1962.

TIMES WIRE A CABLE CO.. INC., Wall
ingford. Conn., snnuuness n new technique for
producing coaxial cable with a phase shift of
only 20 ppm/*C, within the range of 10 to
82’C.

CLEVITE ELECTRONIC COMPONENTS,
DIV., CLEVITE CORP., Cleveland, Ohio, hns
announced the signing of an agreement grant
ing rights to produce piezoelectric barium
titanate to CHANNEL INDUSTRIES. INC..
Santa Barbara, Calif.

The U. S. Army has announced award of
two contracts totalling approximately 870,685,
2M3 to the MARTIN COMPANY. Orlando, Fla.,
for continued work on the Pershing missile
system. One contract provides for completion
of the test program now in the advanced phase.
The other rovers subsequent production of
missiles fur delivery to combat units.

ELECTRONIC INDUSTRIES

JAMES ELECTRONICS. INC., has moved ita
Magnetic Div. to a new 12,000 sq. ft building
near the main plant on Chicago’s northwest
side.

SYNTHANE CORP.. Oaks. Pa., has opened
a sale« office for the St. Louis area at 2340
Humming Bird Drive, Florissant, Mn.

October 1961

WEST
CONSOLIDATED ELECTRODYNAMICS
CORP., TRANSDUCER DIV., Pasadena, Calif.,
has received n contract in excess of 81.900,000
from the Bureau of Naval Weapons for the
manufacture of pressure detectors, hydrophone«,
and depth compensators. $319,000 will be sub
contracted to Miller Research Laboratories,
Baltimore, Md., and the Dukane Corp., St.
Charles, Ill., for the hydrophones and depth
enmnen«atur>.
The RF PRODUCTS DIV., AMPHENOLBORG ELECTRONICS CORP., Broadview. Ill.,
is establishing a western marketing region
with headquarters at Chatsworth, Calif.

HEWLETT-PACKARD CO., Palo Alto,
Calif., and the rIANBORN CO., Waltham.
Mass., have combined operations with the ap
proval of their stockholders, effective August
31st. Under terms of the combination, San
born stockholders will receive for each share
of Sanborn stock, 1.4 shares of common stock
and 1 share of cumulative convertible pre
ferred stock of Hewlett-Packard.

8EMICONDUCTOR DISTRIBUTOR SPE
CIALTIES, INC., Chicago, Ill., has opened a
new Southwest branch at 2215 N Olive St..
Dallas 1. Tex.
FAIRCHILD SEMICONDUCTOR CORP.
Mountain View, Calif., has been awarded a
subcontract by the Boeing Co., Seattle, Wash.,
valued in excess of $500,000 for the production
of transistors of high reliability, for use in
the Air Force Minuteman weapon system.

AMPEX CORP . Redwood City. Calif., has
announced the sale of its majority interest in
Invar Electronics Corp., to BEHLMAN EN
GINEERING CO., Burbank, Calif
NASA has awarded SPACE TECHNOLOGY
LABORATORIES. INC., Los Angeles. Calif.,
a contract to conduct a study of the pay load
capabilities of current U. S. medium class
space vehicles, with respect to future requires
ments of space missions and satellites. The
study Is to be completed in C months.
SIGMUND COHN CORP., Mt. Vernon, N. Y..
has organized the Sigmund Cohn Corp, of
California with offices at 151 C. North Maple
St., Burbank, Calif.

KCA’s West Coast MISSILE AND SUR
FACE RADAR DIV., hns received 2 contracts
totaling 81.917,000 from General Dynamics/Astronautics for Atlaa Missile launch control
and checkout equipment. The equipment will
be used at the Pacific Missile Range, and for
accelerated activation of the “F” series Atlas
Missile sites.
HUGHES AIRCRAFT CO., Culver City,
Calif., in including a new infrared device
which operates at 452* below zero Fahrenheit
into equipment being developed under a $1.8
million contract from the Navy Bureau of
Weapons.

COLLINS RADIO CO.. Dallas. Tex., has an
nounced the integration of all microwave ac
tivities into one organization within its new
systems division, the Alpha Corp. ALPHA
CORP., formerly a subsidiary, has now become
a division of Collins.

CONTINENTAL ELECTRONICS MFC. CO.,
SUB. LING-TEMCO-VOUGHT, INC., has re
ceived a $787,000 addition to ita contract for
BMEWS radar transmitter equipment. The
original contract was signed with the RCA
prime contractor for the Air Force’s BMEWS.
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NEW
PHILCO
SILICON
CHOPPERS
SPAT* Matched-Pair Uniformity
High Fidelity To Low Level Switching

With
Bring

T2363 CHARACTERISTICS
Emitter Voltage BV«O
Cclltrtei Cutoff Current
l«o(VM - — 10V)
Emitter Collector Current
l..oV„ - -lovr

Offset Voltage
VK(I. - -200 1« -C

OlfvM Voltage Vte(T2357
Matched Pair, l( — —Ima
at all temperatures from
25* to 85*C)

TYPICAL CHOPPER CIRCUIT

T2363: l-V CHARACTERISTIC

(in above circuit)

>

For low level switching applications, Philco now makes available
•Silicon Precision Alloy Transistor Choppers—produced on industry’s
only fully-automatic chopper production line—to assure the uniformity
so important to matched pairs.
Only Philco Choppers offer you all these advantages—made possible by
the SPAT« process:
" Loir offset current—1 nanoampere maximum;
Low offset voltage—50 yvoUs maximum (for the matched pair);
■■ Guaranteed match over a temperature range—¿5C to 85° C;
" Guaranteed maximum offset voltage for a wide range of base current
values;
■■ High gain-bandwidth product;
Meet all requirements of MIL-S-19500B.
To assure ultra-high fidelity in multiplex systems for telemetry, multi
channel communications, analog computers, and other low level data
handling applications, be sure to specify Philco SPAT« Choppers.
For complete data, write Dept. EI 1061.

Philco SPAT *
Choppers are
immediately available
in quantities 1-999
from your Philco
Industrial Semiconductor
Distributor.

LANSDALE DIVISION. LANSDALE
Circle 13 on Inquiry Card

Facts and Figures Round-Up
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ELECTRONIC
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TOTALS
MO
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-

PROOUCTIOH
1953 - I960

Sí

VW.WlMi

GOVERNMENT ELECTRONIC
CONTRACT AWARDS
This list classifies and gives the value of electronic
eguipment selected from contracts awarded by
government ugencta tn nugusr, /rot.

Amplifier»
Antenna*
Attenuator
Batteries
Cable Assembly
Cable, Telephone
Calibrator......... ..
Comparator, Frequency
Computers
Controls
Decoder
Detector, VHF

702,756

158,941

55,968
2,421,644
1,621,667

124,462
49,700

105,956

212,288
556,375
42,370
26,976

Gyros, Rate
.....................
Indicators
...........
Intercom Equipment .
Interference Blanker
Inverters
Jammer, Transportable
Meters .... .............
Monitor, Error Voltage
Multicouplers
Oscillators
Oscilloscopes.....................
Preamplifier
Preproduction Equipment .
Radar
.............................
Radiac Set
Receivers
...........................
Recorder/Reproducer . .
Recorders
Recording system

63,642

1,226,267
234,500
188,907

299,884
600.000

87,644
33.370
33.000

509,924
203,077
33,786

4,075,363

1,074.874
50.676

1.320.632

137,641
173,690
.

.

105,670

Relay Armature
Relays ........................................
Reproducer, Signal Data
Resistors
Semiconductors
Signal Generators
Simulators
...
Solenoid
Switch
Systems
Test Equipment
Tower, Radar
Transceivers ..............................
Transducers
Transformer Rectifier Assy
Transmitters
Transponders
Tube, Electron
Tube, Klystron

332,518
239,842

168,580

166,411
189,628

546,314

739.667
95,827
326,485
524,295
590.141

235.000

688,331
32.812

179,410
426,685

175,529

8,963,903
385,550

Estimated Shipments of Electron Tubes during 1960
QUANTITY
(in thousands of units

CATEGORY

Total

POWER AND SPECIAL PURPOSE TUBES
High vacuum tubes..
.
...................
Diodes
External anode, except diodes, 100 w or less
External anode, except diodes, over 100 w .
Internal anode, except diodes
Gas and vapor tubes
Diodes
Thyratrons, ignitrons
Gas switching device 2..
Klystrons____
Reflex klystrons <1 w and under) .
Other, CW and pulsed (over 1 w
Magnetrons..........
Forward wave devices
Backward wave devices
Light sensing tubes
Light emitting tubes
Storage tubes .
Other1........................

RECEIVING TUBES
Subminiature
Miniature,.
.................
Military reliable
All other types
Standard Glass (G and GT).
Military reliable .
.
All other types.
Other (metal, ceramic, lock-in, etc.)..

TELEVISION PICTURE TUBES

Military

VALUE
in thousands ot dollars)

Nonmilitary

Total

Military

Nonmilitary

11,063
3,478
451
839
304
1,884
2,306
643
1,441
222
157
144
13
78
8
4
1,054
324
6
3,648

2,763
1,383
221
460
215
487
824
269
366
189
101
94
7
68
7
3
56
159
4
158

8,300
2,095
230
379
89
1,397
1,482
374
1,075
33
56
50
6
10
I
1
998
165
2
3,490

252,324
57,948
5,374
14,300
24,170
14,104
26,825
3,731
13,999
9,095
50,111
18,442
31,669
43,516
17,967
4,281
15,123
10,475
6,314
19,764

164,835
29,339
3,129
7,601
13,519
5,090
13,815
1,632
4,079
8,104
41,697
13,251
28,446
41,036
16,229
3,402
3,026
6,366
4,253
5,672

87,489
28,609
2,245
6,699
10,651
9,014
13,010
2,099
9,920
991
8,414
5,191
3,223
2,480
1,738
879
12,097
4,109
2,061
14,092

398,327
6,871
291,899
15,024
276,875
88,834
1.259
87,575
10,723

22,715
5,402
14,610
8,901
5,709
1,920
549
1,371
783

375,612
1,469
277,289
6,123
271,166
86,914
710
86,204
9,940

347,941
23,729
226,493
26,144
200,349
84,948
4,562
80,386
12,771

48,872
19,970
22,475
16,801
5,674
3,848
1,987
1,861
2,579

299,069
3,759
204,018
9,343
194,675
81,100
2,575
78,525
10,192

13,035

259,109

(4)

259,109

13,035

(4)

1 Estimated total Industry shipments including intra-plant and inter-plant transfers.
* Includes TR, ATR, Pre-TR, discharge, spark gaps, noise sources, and other gas switching devices.
’Includes radiation detection tubes; beam deflection tubes; decade counters, electronic switches; orbital beam tubes, and vacuum
capacitors, switches and gauges ; excludes X-ray tubes.
4 An insignificant quantity and value of shipments of TV picture tubes for military applications are combined with nonmilitary ship
ments to avoid disclosure of proprietary information.
Source: Quarterly Joint Survey of Production Capabilities for Electronic Parts conducted by the Electronics Production Resources
Agency of the Department of Defense, and the Electronics Division, BDSA.
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NEW PC
CONNECTOR
for critical
computer
applications
Now—from Continental—a printed
circuit connector that combines all
the advanced design features for rugged
service in missile, ground support and other
critical applications. Expressly designed for
high speed automatic wire-wrap connection
techniques which combine better reliability
with maximum wiring density in minimum
space. Type 600-83-10 meets all applicable
specifications of Buships MIL-C-21097.

Designed specifically
for automatic wire-wrap
connections. Solid square,
\
sharp-edged brass
terminations, gold plate over silver plate.
Three *20 AWG wire-wrap connections
can be made on each terminal.
64 contacts, bifurcated beryllium copper.
Patented ‘‘Bellowform’’ construction accepts
.054" to .075" printed circuit boards. Up to
192 connection* in less than 7V4" length.

Special molding geometry assures superior
ruggedness under severe shock and vibration.
Compound is glass filled Diallyl Phthalate
per MIL-M-19833, Type GDI-30.

Polarizing slots in molding permit any
required polarization by customer while
retaining use of all 64 contacts.

DESIGNERS* DATA FILE
If you'ro designing around printed circuits you'll want
to have Continental's Con Dex File PC, compiled to
help you select and specify the PC connectors best
suited to your needs. For your copy, please write to:

Electronic Sale* Division, DeJur-Amsco Corporation.
Northern Boulevard at 45th St., Long Island City 1,
New fork (Exclusive Sale* Agent) RAvenswood 1-8000

MICRO-MINIATURE • SUB MINIATURE • MINIATURE • PRINTED CIRCUIT • RIGHT ANGLE PIN & SOCKET • CENTER SCREWLOCK

CONTINENTAL

OS CONNECTORS
ELECTRONIC INDUSTRIES

• October 1961

The unique direct-carbon-transfer writing method
produces a trace from 2 to 3 times finer than any other
direct-writing technique. This allows twice as many
lines per millimeter... twice the definition! Resolu
tion is unsurpassed ... each line is uniform in width and
contrast. revealing the most minute variations in the
phenomena measured with utmost fidelity. This writing
technique combined with the advanced pen-motor
design produces a wider frequency response al larger
amplitudes. Continuous recording of data can be dis
played simultaneously on 8 channels... up to 8 inde
pendent event markers can be added. Ten chart speeds—
0.1 to 500 inm/sec — provide a 5000:1 chart speed ratio.

Thr AO Tracemaster has become the new standard of
performance for these and many other reasons... write
now for the full story!

inition
INSTRUMINT DIVISION. BUFFALO IS. NIW YORK

RUBY MASER
Dr. P. P Kisliuk of Bell Telephone Laboratories, New York, adjusts collimator which
directs the beam from a ruby maser oscillator (right) through the ruby maser amplifier
(center) to the photomultiplier tube (far left). Amplification of the light by a factor
of two was observed. It was reported in a paper by Drs P. P Kisliuk and W. S. Boyle
at the 1961 Western Electronic Conference and Show at San Francisco, California.

WYOMING PATROL BOAT
A Raytheon Model 1700 marine radar extends
the effectiveness of this National Park Ser
vice boat on Yellowstone Lake where it is
used to patrol the lake, search for lost
boatmen, and provide emergency assistance.

SOLAR-THERMOELECTRIC POWER
Sunlight concentrated by the reflector of
this Westinghouse Corp, solar-thermoelectric
power plant is hot enough tc ignite a thick
piece of wood almost instantly. The heat
is converted directly into electricity.

HARNESS
ASSEMBLY
Making the harnesses
has been put on a
production-line basis
at Pleasantville In
strument
Corp.,
Pleasantville, N. Y.
Framework
holding
Harness Boards can
be adjusted to handle
varying
boards
sizes, from 4x8 fee*
to 10 x 12 inches.

ELECTRONIC INDUSTRIES
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BUILT-IN DICTATION SYSTEM

FUEL CELL DISPLAY

New Chase Manhattan Bank Building has a
built-in dictation system It utilizes Dicta
phone Time-Master dictating machines, tran
scribers and a Telccord “telephone dictation
system (above) with multiple recorders.

Model monorail system powered by converting chemicals directly into electrical energy
in fuel cell is part of a display demonstrating various fuel-cell electrical power
sources under development at Exide Industrial Div. of The Electric Storage Battery
Co., Phila
Exide officials viewing model are (I to r) H Casterlin, advertising dept.
supervisor. H Riggs, engineering dept staff asst : and A Hedges, supervisor of publicity

WHEELS HELP MAKE TUBES

AS ONE ENGINEER TO ANOTHER

Two employees of the RCA Electron Tube Division
are framed within giant wheels of an automatic
device which speeds production of tiny nuvistor
ciency tubes arc small enough hi fit into

ELECTRONIC INDUSTRIES

•

at Harrison N ).,
lead wire loading
tubes High effiordinary thimble

Octobor 1961

Miss Universe of 1961, Marlene Schmidt, who is a practicing engi
neer representing North American Electronics, Inc., West Lynn, Mas.
chats with Mrs Ampex (Mrs B. Warren) at the Wescon show Mrs
Warren is an Engineer with Ampex Corp, Redwood City, California

whether you need

10

Versatility Plus . . .
A partial list of small discs and rods, all with identical charac
teristics
Temperature Coefficient (25°C) -3.8% / °C
Beta Value (37.8°C / 1044'C) 35OO°K
Ratio (37.8°C / 104.4°C) 7.3
Keystone
Type Number

.

Diameter
(Inches!

Thickness

1.0503 312 73

0.050

0 030

160
500

L0903-100-73
L0903-312-73

0.100
0.100

0.030
0.030

100
18C
200
230
270

L2003-62-73
L2006-112-73
L2006-125-73
L2006 143 73
L2008-168 73
1^2008-187*73

0.200
0.200
0.200
0.200
0.200
0.200

0.030
0.060
0.060
0.060
0.080
0.08C

L3006-62-73
L3008125-73
L3008-156-73

0.300
0.300
0.300

0.060
0.080
0.080

.

1 0909 6?3 73

100
O'
250

270
5000
1Q0ÛC

.

L060637-168-73'
L060637-3120-73'
LQ60437-6234-73'

0.100

0 100

or

10,000,000

pieces

Keystone has the experience (over almost a quarter of a
century), the knowledge and production capability to han
dle your thermistor requirements in any quantity—of any
type and size.
Because of unsurpassed quality control, your tolerance
specifications are acceptable to ± 2% on resistance value
and Beta value (in fact, we maintain a ± 2% production
tolerance on the material constant of all Keystone ther
mistors regardless of resistance tolerance). All parts can
be supplied in pairs or sets matched closely in resistance
temperature or voltage drop characteristics.
We can supply discs, washers, rods, beads and special
shapes including washer segments, square rods, rectangular
wafers, square wafers, etc Our experienced sales staff and
engineering and research and development organizations
are available for consultation. Write us or call today.

'Rod, 0.060* square
_________ %* Length.________

Special Mounting Requirements
Thermistor applications often dictate special mounting require
ments. As a result, Keystone units are supplied with many types
of special lead assemblies, mounting tabs, heat dissipating fins.
Units are mounted in probes and transistor type cans, attached
to plates and metal parts of wide variety.

CARBON COMPANY
RESISTOR DIVISION • St. Marys. Pa
Telephone: Terminal 4-1591

Circle 17 on Inquiry Card

for BUSS
anil FUSETRON
FUSES >
ALL TYPES
TO SUIT
YOUR NEEDS

BUSS
and FUSETRON
FUSES: One source
for all your f,
fuse needs.

Get full data for your files, write for BUSS
bulletin. Form SFB—it gives a comprehensive picture
of the complete line of fuses and fuse mountings of

unquestioned high quality.

BUSSMANN MFG. DIVISION, McGraw-Edison Co., UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO
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International News

JAPAN

BERMUDA

Asia's Largest Research Center

Electronic Finance Bank

What will be the Far East’s largest
research center is scheduled for com
pletion by the end of November, it
has been announced by Taro Kuraishi,
vice president of the Tokyo Shibaura
Electric Company.
Mr. Kuraishi, newly appointed di
rector of Toshiba’s Central Research
Laboratory, said that the laboratory
buildings which are being built at
a cost of $15,277,000, are expected to
be completed by the end of August
and the remainder of the facilities
by the end of November.
The plant will occupy 452,000
square feet in Kawasaki, near Tokyo.
Toshiba, Japan’s largest manu
facturer of electronics and electrical
equipment, is planning to invest over
$333,000 for research purposes, rep
resenting an investment of more than
$11,000 for each of 300 research spe
cialists and scientists who initially
will form the research staff cadre.
Other workers will bring the total
staff to about 950 initially.
Tsuneo Harada, who has been ap
pointed deputy director of the To
shiba laboratory, said that the new
laboratory will be used by Toshiba
for research in both light and heavy
electrical fields, which thus far have
been conducted at the company’s Hatsuda and Tsurumi laboratories.

Electronics International Capital
Limited is the first international cap
ital banking institution concentrating
its investments in free world electron
ics companies. Electronics Interna
tional, a Bermuda Corporation, was
created through h Special Act of the
Parliament of Bermuda.
Through its second major invest
ment commitment, Electronics Inter
national will acquire 83'< equity in
AREL, a leading European electron
ics manufacturer based in Scoten
i Antwerp), Belgium. Mr. Charles E.
Salik, President of Electronics Inter
national, said, “The total commitment
involves $2,900,000.”
Organized in 1952, AREL engages
in a continent-wide business, with op
erating subsidiaries in Amsterdam,
Luxembourg, Copenhagen and Inns
bruck and an associated company in
Italy.
In addition to television and radio
receivers, AREL has been very active
in the design and manufacture of mo
bile communication equipment for
military and industrial use, electronic
organs, automatic test equipment,
and research and development in the
field of specialized industrial com
puters. The company also operates
a factory producing high-unit-cost, re
inforced plastic tanks and containers.
AREL’s facilities are among the
most modern and efficient on the Con
tinent. It manufactures many of its
own components, such as trans
formers, coils, and tuners. Depending
on tariff, cartel, and other local con
ditions, AREL is in a position either
to manufacture basic subassemblies
in Belgium and do final subassembly
in the ultimate country of sale, or
merely to manufacture certain com
ponents and complete both subas
sembly and final assembly in the sub
sidiary plants.

CZECHOSLOVAKIA

New Landing System by Pye

Pye Telecommunications Limited of
Cambridge, England, announce that
a Pye Instrument Landing System
has been ordered by the Czechoslovak
ian Government for installation at
Bratislava International Airport.
The Instrument Landing System
■ will be the third supplied by Pye to
Czechoslovakia, the previous two in
stallations being at Prague Interna
tional Airport.
The Pye contract brings the value
of I. L. S. and ancillary equipment
supplied by the Company to Czecho
slovakia to over $300,000.
The latest contract covers addition
ally the supply of transistorized ra
diotelephones for use on Czechoslovak
airfields.

SWITZERLAND
New Raytheon Subsidiary

Raytheon Company has formed a
new subsidiary to market electronic
components in Europe. The new firm,
Raytheon-Elsi AG, will have its head
quarters at 1 Alpenstrasse, Zug, Swit
zerland. They will promote and sell

View of Tokyo's Giant Research Center

I

A

30

See story on Tokyo
above describing
Asia's biggest re
search center tot
electronic research
(See story on Tokyo.)

The new plant built by Burndy Corporation
Norwalk, Conn., for its wholly owned Belgium
subsidiary Burndy Electra S.A will supply and
service electrical connector requirements
throughout Europe

components manufactured by Ray
theon and Elettronica Sicula, Palermo
(Elsi). Products to be marketed by
the new firm include microwave, re
ceiving and industrial tubes; tran
sistors, diodes and other semiconductor
devices; rectifiers; and magnetic and
electro-mechanical components.
Raytheon-Europe AG holds a 51'<
interest in the new corporation with
the remaining interest owned by La
Centrale Finanziaria Generale S.P.A.
Fred H. Brooke has been named Gen
eral Manager of Raytheon-Elsi AG.
ENGLAND
Built-In TV System

When residents move into 88 bunga
lows and flats on Bognor Regis, Eng
land, they will find that a wired
television system has been installed
with the gas, water and electricity.
This is believed to be the first estate
where a television system has been
built in at the same time an other
essential services and where the
owners have undertaken not to erect
individual TV aerials on their prop
erties. This will preserve the ameni
ties of the estate against the disfig
urement of unsightly aerial arrays.
To preserve the estate’s amenities
in every possible way, cabling from
the aerial tower to all dwellings will
be buried underground and amplifier
cabinets along the route will be
camouflaged.
BRAZIL

Computer Markets in S.A.
Computer Control Co. announces
the recent addition of two new repre
sentatives to supplement its foreign
sales force in the marketing of high
speed digital computers, core memory
systems, logic modules, and related
products. Ambriex in Rio De Janeiro,
Brazil and Coasin, S.R.L, in Buenos
Aires, Argentina will cover South
American territories. Other overseas
representatives include Kyokuto, Boeki, Kaisha, Ltd., Tokyo, Japan, and
Andrew Thom, Ltd., Sydney, Aus
tralia.
(Continued on page 34)
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Really
demanding
specifications
call for

DALI

You can place the utmost confidence in Dale precision
resistors even when today’s new and unprecedented stand
ards of “missile reliability’’ are the goals towards which
you are designing.
Under any and all conditions. Dale resistors retain their
stability because it has been “firmly infixed” by Dale
methods which
design and methods of manufacture
have now reached new levels of achievement as part of
Dale’s super-high reliability development program.
SPECIAL PROBLEMS? Let us help you with your re
quirements for special resistance products. We make
modifications of standard products, resistor networks,
matched pairs, etc. Send us your specs.
PROMPT DELIVERY. Whether your need is for a short
'test run'
large production release. Dale offers
prompt service, direct from the factory and through a
widespread network of distributors.
Write far Bulletins R-23, R-25 and R-30 with hnndy cross-reference file cards

INSTRUMENTS

DALE ELECTRONICS, INC.
UW Mill **«..

P«bfM*a

A subsidiary of HATHAWAY INSTRUMENTS, INC.
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TYPE RS RESISTORS
WIRE WOUND • PRECISION • POWER

Designed for advanced electronic
circuits where space is at a pre
mium. Three configurations* TVpe
RS with axial leads and in most
ratings and resistances shown;
Type RLS with radial leads; Type
RSE for clip mounting.
• Rated at ‘A, 1, 2, Ws. 3, 5, 7, 10 watts
• Resistance range from .05 ohm to 175K
ohms, depending on type
• Tolerance 0.05%, 0.1%, 025%, 0.5%,
1%. 3%
• Temperature coefficient within 0.00002/
degree C.
• Operating temperature renge from —55*
C. to 275° C.
• Smallest in size, ranging from 5/64” by
5/16" to 3/8" by l-25/32".Ten choices
• Completely protected, impervious to
moisture and salt spray
• Complete welded construction from 1er
minai to terminal
• Silicone sealed, offering high dielectric
strength and maximum resistance to
abrasion
• Meet functional requirements ot MIL R 26C

Circle 98 on Inquiry Card

At Bell Telephone Laboratories, mathematician Sidney Darlington
has contributed notably in developing the art of circuit analysis

IT HAPPENS IN THE MIND

... It is essentially a thing of the mind for it works through concepts, symbols and
relationships . . . it helps man to analyze and synthesize the complex phenomena of the
universe and himself. . . it works in many ways to advance electrical communications:

IT IS CALLED MATHEMATICS
At Bell Telephone Laboratories mathe
matics works powerfully to solve problems
involving complex data. For example, engi
neers must design and synthesize complex
systems to process specific signals in precisely
controlled ways. At the same time the tech
nology provides a wide choice of circuits and
components. Mathematical circuit analysis
reveals the circuits which can do the job
most efficiently and economically.
Intriguingly, too, the mathematical ap
proach leads to basically new knowledge. For
example, it led to the invention of the electric
wave filter... disclosed a kind of wave trans-

mission which may some day carry huge
amounts of information in waveguide systems
... foretold the feasibility of modern quality
control... led to a scientific technique for de
termining how many circuits must be pro
vided for good service without having costly
equipment lie idle.
In the continuing creation of new devices,
technologies and systems. Bell Laboratories
utilizes whatever serves best—mathematical
analysis, laboratory experimentation, simula
tion with electronic computers. Together
they assure the economical advancement of
all Bell System communications services.

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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ALL-NEW...

TRUE
RMS VOLTMETER

measure
now
true RMS value
of virtually all
waveforms
iFLUKEl

»MB
ACCURACY 1%
1

BAND WIDTH:

(10 cps-7 me)

MODEL

Accurate measurement ot complex waves- is now possible
over a wide range of frequency with the NEW jf MODEL 9I0A.

9I0A

For the first time one instrument provides 1% midband accuracy,
10 cps to 7mc bandwidth, plus 100 u v sensitivity. For added versa
tility an amplifier output is provided for simultaneous oscilloscope
or recorder monitoring.
Model 910A employs a thermocouple located in the feedback loop
of a sensitive DC amplifier to measure the actual heating effect of
the input waveform. This circuit arrangement is the key to the rapid
response and high calibration accuracy of the Model 910A and also
prevents any error in reading due to ambient temperature variation
Isolation of the thermocouple from the input terminals by a high
gain, ultra stable AC amplifier provides high input impedance and
completely protects the thermocouple from burnout under any con
dition of overload
Model 910A is ideal for measuring AC currents in non linear de
vices, total harmonic content of distorted waveforms, noise, average
power of pulse trains, and other measurements that involve wave
forms which are not necessarily pure sinusoids

Partial Specifications-jf MODEL 91 OA
Voltage Rang«
Decibel Rango.

1 MV to 300V (full scale readings)

Frequency Response

-72 to +52 dbm

Accuracy.

± 1% of
800 KC
± 2% of
± 3% of
3 5 Mc
± 5% of

10 cps to 7Mc

full scale 50 cps to
full scale 20 cps to 2Mc
full scale 20 cps to
full scale 10 cps to 7 Me

Input Impedance

10 megohms shunted by 30 pf for
0 3 volt range and below 10 meg
ohms shunted by 15 pf for 1.0 volt
range and above.

Crest Factor

i at full scale, proportionately
higher for readings less than full
scale.

Price-

Cabinet Model-$545.00
Rack Model-556500
Prices f o.b. factory.

Prices and data subject to change without notice.

JOHN FLUKE MFG. CO., INC
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International
News
(Continued from page 30)

W. GERMANY

New U.S. Plant in Germany

Frequency anti stabilities of
0025% over 55«C to +105»C

Their fabulous quality — which,
heretofore, could only be enjoyed
— can now be seen in the new
McCOY G-l, G-20, G21 and
Micro-Module vacuum sealed
ALL-GLASS Crystals.

Because they are sealed in vacu
um. their performance CANNOT
be affected by atmospheric pres-

sure changes or exposure to
another vacuum.

This true “hard glass'* seal re
sults in lower resistance (higher
Q), greatly increased long term
stability plus ability to withstand
extremes of shock and vibration,
as well as, better control of crys
tal parameters.

G-20
(Military
HC-26/U)
(Military
HC-27/U)

G-21
(Military
HC-29/U)

Shown
actual

This vacuum sealed, hard glass
crystal unit possesses all of the
quality features for which the
McCoy M l is so famous It has
long term frequency stability, ap
proximately five times better than
the conventional metal types.
Available in frequencies from
2000 kc to 200 mc

Shown
actual

Shown
actual
-------sealed, hard glass crystal
unit meets the new CR-73/U and CR-74/U
specifications. It has long term frequency
stability approximately five timet better
than the conventional metal type Avail
able in frequencies from 5000 kc to 200 mc

MICRO MODULE CRYSTALS-GLASS
28" square x 110" thick; frequency range 10.0
to 200 mc. Now available in limited quantities

Write today tor our free illustrated catalogs which Include com
plete listing of military specifications. For specific needs, write,
wire or phone us. Our research section is anxious tc assist you

ELECTRONICS fl

COMPANY

fl

Dept. EI10

SUBSIDIARY

of oak manufacturing co.

MT HOLLY SPRINGS, PA.
Phone' HUnter 6-3411

The Hewlett-Packard Company has
started a major expansion of its Euro
pean operations, and is building a new
plant in West Germany.
The company’s decision to expand
its operations in Europe, according to
Mr. Packard, is based on that area’s
rapidly growing market for electronic
products.
Hewlett-Packard’s
plant
Germany will be located on an eight
acre site in Boeblingen, which is near
Stuttgart. Construction will begin im
mediately on the first of four pro
jected buildings of 25,800 square feet
each. The initial building, n single
story structure costing approximately
$300,000 is expected to be completed
early in 1962.
The plant will be operated by Hew
lett-Packard G.m.b.H., the company’s
manufacturing subsidiary in Germany.
The plant’s initial unit is expected to
employ over 150 persons, many of
whom are already employed at the
Boe
company’s leased facility
blingen.
HONG KONG

Hong Kong Challenges
Japanese Markets

The current production rate for
transistor radios in Hong Kong is
20,000 to 25,000 units a month, mostly
6-transistor models. None of the plants
were operating at capacity in the
spring. Additional facilities being
established will expand capacity by
about 20,000 units.
The principal market is the United
States, although some items are sold
locally, some are exported to the
United Kingdom, and some to Latin
America.
A low wage scale prevails in the
Hong Kong radio industry. The usual
payment to production workers is 75
cents a day for u 9- to 10-hour day.
No fringe benefits are given. The f.o.b.
quotations on a 6-transistor radio
range from $7.50 to $8.50.
Components are generally of Japan
ese origin, although one firm was
about to switch to a U. S. brand of
transistor »3 a result of a quotation
approximating the amount paid for a
Japanese brand. The radio manufac
turer felt that the quality of the U. S.
product was better than that of the
Japanese transistor he was using.
If U. S. importers do a good job in
marketing Hong Kong radios, competition could become keener than
that from Japanese producers.
ELECTRONIC INDUSTRIES • October 1961

.05
20 V

1.

20V Ultra-Kai»® are smaller than paper units
of equivalent capacity.
CAPACITY
MEO.

ULTRA-KAPS®

PAPERS

(diameter x thickness)

(diameter x length)

.408’ x .156’
.590’ x .156’
.890' x .156’

.468' x 1.0’
.625' x 1.125’
.625' x 1.688'

2. Ultra-Kaps®

CENTRALABS

20 VOLT

provide the utmost in reliability.
They have excellent stability from —55°C to 85°C
. . . and electrical failure is virtually unknown
among the millions of them now in the field.

3* Ultra-Kaps® are easier to work with than paper
capacitors. No axial leads! This construction feature
greatly simplifies insertion into printed circuit
boards.

ULTRA- KAPS
Ceramic Capacitors for
Semi-Conductor Circuits

BEAT PAPER
CAPACITORS

3 WAYS !

ACTUAL SIZE

Ultra-Kaps® also out-perform other ceramic capac
itors, because of their more stable temperature
coefficient and higher capacity for their size. For
every low voltage application requiring high capac
ities, high reliability and small size—use Centralab’s
20V Ultra-Kaps®.
For additional technical information on these new
units, write for Engineering Bulletin EP-1245.

Cenualab
THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
938J EAST KEEFE A VENUE—MILWAUKEE 1, WISCONSIN

In Canada : Centralab Canada Ltd., P. 0. Box400, Ajax, Ontario
ELECTRONIC SWITCHES
VARIABLE RESISTORS
PACKAGED ELECTRONIC CIRCUITS
CERAMIC CAPACITORS
ENGINEERED CERAMICS

D-6144
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Why

Pacific Semiconductors. Inc.
electronic chemicals

uses

»00«’

euecTRO»»"
ORAOS

cLICTRONI
K GRAOS .

fl ALCOHOL,

rtTAACK1

^’ÎHtoSOtTHYLi#

Ultra-high purity B&A “Electronic Grade” Chemicals
share in PSI’s intensive reliability program
PSI is engaged in some of the most far-reaching reliability programs
ever undertaken. In the Minuteman silicon diode reliability program, for
example, PSI has facilities for testing 500,000 diodes at one time.
In excess of 1,134,000,000 diode-hours of test information is being
accumulated by PSI in seeking to achieve a failure rate of .0002% per
1,000 hours for Minuteman diodes. Exacting standards of these
proportions can be achieved only when every piece of equipment and
every item of material and supply is faultless.

PSI depends on ultra-high purity Baker & Adamson “Electronic Grade”
Chemicals to perform important functions in the manufacture of high
performance, high reliability semi-conductor devices. These chemicals
meet the strictest standards for purity and uniformity...hold
impurities to the lowest levels ever attained.
If a requirement of your products is ultra-high purity and reliability, get
the full B&A quality story. Write on your letterhead for detailed information.

Hied
Baker & Adamson®
‘'Electronic Grade"
Chemical«

hemical

Circle 26 on Inquiry Card

GENERAL CHEMICAL DIVISION
40 ■««««* Street, New York A. N.Y.
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precision resolver developments by
FOR GUIDANCE ♦ STABILIZATION • COMPUTER APPLICATIONS

IO-SECOND ACCURACY FANCAKE RESOLVER

Integral bearings permit direct mounting to gimbal structures of stable
platforms. Beryllium housings provide highly stable operation in environ
ments with extreme temperature variations.

20-SECOND ACCURACY SIZE 23 RESOLVERS

Double-ended design simplifies their incorporation into data transmission
systems.

HIOH IMPEDANCE PANCAKE RESOLVERS

Tuned impedance of 80,000 ohms makes these units ideally suited for use
as control receivers. Rotor and stator assemblies may be independently
attached to their mounting members. Standard units have an accuracy of
3 minutes of arc. One-minute accuracy can be supplied on special order.

0.000% FUNCTIONAL ACCURACY FANCAKE RESOLVER

100% compensated Resolver with integral Class III precision rotor gear.
The ideal unit for high accuracy computer chains.

O.O«% FUNCTIONAL. ACCURACY SIZE 23 RESOLVER

100% compensated winding. Extreme accuracy in a standard resolver
case size.

For complete information, write for Technical Data File 310
Oualihad onginoon Making rewarding opportunities in these advanced fields are
invited la get in touch with us.

A Subsidiary of Dynamics Corporation of America. Roosevelt Field. Garden City, New York
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Resistance Values
up to

100,000,000
Megohms
■ Model RX-1 Hi-Meg Resistor

Victoreen Hi-Meg Resistors
Standard of the Industry
for Over 18 Years
Available tolerances

1%

2%

5%

1O%

■ For longer life, Victoreen Hi-Meg
Resistors are in a class by themselves,
especially for all high-impedance,
low-current applications. Hi-Meg
Resistors have a carbon-coated glass rod
element with silver-banded ends for
best electrical contact... are vacuum
sealed in a glass envelope treated with
special silicone varnish that minimizes
moisture effects. Always specify Victoreen
Hi-Meg Resistors for the ultimate
in long-term stability.

510« HOUGH AVENUE

Aid For Smail
Business Owner
A wall chart of “Do It Yourself”
cost reduction program is available
to company owners on letterhead
request. There is a charge of $0.35
to cover mailing charges. The chart
tells of the Cost Reduction Program
and gives steps necessary to the
installation of the program. It also
concerns itself with the recognition
of two theories pertinent to small
business. Orders should be sent to
Small Business Service, 65 Linden
St., Malverne, L. I., N. Y.

Moon Room
The first settlers on the moon
will live in quarters similar to the
one pictured. The bed and chair
are of lightweight metals, vinyl
lacing and poly-urethane foam.
They are designed to support 30
lbs. This is equivalent to 180 lbs.
on earth. The top of the table-desk,
cabinets and other surfaces are of
rigid urethane foam and light
weight metal frames.
The room contains a table-top
television and microfilm unit. Read
ing material will be on tapes.
There is also a television camera
and an ultra-violet lamp. The lat
ter for suntans. Exercise equip
ment, inter-com, system and re
cessed ceiling lights complete the
room’s accouterments. The room is
a 10 ft. di. by 7 ft. high section of
a space ship. The rocket that car
ried the men to the moon will be
sliced up to provide the rooms.

Fig. 1 : “Moon Room” donated by the Decker
Corp, io the Felt Planetarium, Phila., Pa.

It was designed by Harper Lan
dell Assoc, of Phila. under the di
rection of Dr. I M. Levitt, Dir. of
the Feis Planetarium, Franklin Institute, Phila.
The room was
R&D’d by the Decker Corp, of
Bala-Cynwyd, Pa., and constructed
by Accent Graphic Industries, Inc.,
of Camden, N. J.
This room has been donated by
The Decker Corp, to the Feis Plan
etarium. Others will start touring
the U. S., South America, Europe
and Japan in the next 6 months.

ELECTRONIC INDUSTRIES

• Octobar 1961

a )456A AC CURRENT PROBE
Converts ac current to
ac voltage directly
(1 amp = 1 volt)
for reading on your
scope or voltmeter

Just clamp around
and read:
Tube circuits

. view current on your scope or measure it with a VTVM

Transistor circuits

. measure small signals dynamically, without clipping leads or circuit loading;
study diodes at breakdown

Logic circuits

. measure ac current in presence of de current

Impedance measuring

. with a dual-channel scope, measure current, voltage magnitude; phase angle

Power measuring . . .

. with dual-channel scope read current, voltage directly, calculate power

Frequency counting . .

use 456A with counter for clip-on frequency access

And, how about these?

phase comparisons of ac carrier waveforms; instrument fuse current ratings;
cable identification, response of magnetic cores; magnetic field sensing; silicon
rectifier peak currents

SPECIFICATIONS
Sensitivity. 1 mv/ma ±1% at 1 KC
Frequency Response: ±2%, 100 cps to 3 MC
±5%. 60 cps to 4 MC
— 3 db at 25 cps and above 20 MC
Maximum Input: 1 amp rms; l.S amp peak.
100 ma rms above 5 MC
Maximum de currant: De up to 0.5 amp has no
appreciable effect
Input Impedance: Probe adds to test circuit
only approx. 0.05 ohms in series with 0.05 Mh
Equivalent Input Noise: Less than 50 m* rms
(100 m* ac powered)
Power: 10 radio mercury cells; approx. 400
hours service normally supplied. Ac supply
available
Size: 5* wide, W high, 6' deep, weight 3 lbs.
Price: $190.00; for ac operation $210.00.
hp 456-95A ac supply for field installation
$32.00
Data subject to change without notice
Prices F.O.B. Factory

Just damp the > 456A probe around a wire under test and view or read ac
current directly on an indicating device. Model 456A’s 1 mv to 1 ma unity
conversion permits direct readings up to 1 ampere rms. The instruments
wide bandwidth permits use with oscilloscopes to view complex current wave
forms with rise times to 0.017 ^sec. No direct circuit connection is required;
there is no loading, no appreciable impedance change in the circuit under
test, and the impedance of the test circuit is immaterial.

HEWLETT-PACKARD COMPANY
1028B Page Mill Road, Palo Alto, California, U. S. A.
CaNe “HEWPACK” • DAvenport

S

HEWLETT-PACKARD S.A.

Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable “HEWPACKSA” • TeL No. (022) 26.43.36

(tf) offers almost 400 precision test instruments
ELECTRONIC INDUSTRIES
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PRODUCTS OF ADVANCED SEMICONDUCTOR TECHNOLOGY

are thi remarnabi ' solid-state device? thet
provide complete control of current turn-on at
microsecond switching speeds with no moving

INTERNATIONAL

parts ..no contacts. In the field of high

RECTIFIER

frequency pov er conversion they offe' a totally
new c ncept for versatile, contemporary
circuitry highly efficient in operation...
dramatically smaller In size

SILICON

THE TABLE BELOW lists the devices now in
full production at International Rectifier that

feature:

RECTIFIERS

Low Gate Cañarte
High Load Cimeat»

Control

Fill SwttcklnB *pe«de
Low F orward Voltage Drop

Mu.
Rvorat*
forward
Carr»«**
• we.

Int’l

Mm.

Watte

FerwerS

vtitan
!
•ras o RMMl
Carrea

Yalta

3RC2
thrv
3RC40

SRC2
thru
SRG4O

10NC2
thru
10*040

16RC2
thr.
1MG40

Beyond the advanced design opportunities they present, International Rectifier
Silicon Controlled Rectifiers possess significant technical advantaues:
ELECTRICAL CHARACTERISTICS representative of the highest state of the
art. MECHANICAL CHARACTERISTICS that provide rugged packages in
configurations that have become industry standards, directly inter
changeable with other makes. RELIABILITY that stems from twc and a
half years of continuous refinement of product-on techniques, test procedures

and rigid military quality control programs including the U.S. Army Signal
Corps RIQAP plan, a distinguishing mark of quality assurance awarded to
International Rectifier for six consecutive years. As a source of supply.
International Rectifier extends these benefits; APPLICATION ASSISTANCE
without delay from three strategically located engineering groups DELIVERY
from stock on most types...from the factory or from 65 industrial distributors.
PRICE AND DELIVERY attractively competitive on both counts...TRY USI

WRITE FOR DETAILS ON HOW YOU MAY OBTAIN SAMPLE SCR'« AT NO COST ON THE NEW IR COOPERATIVE SAMPLING PROGRAM!

INTERNATIONAL RECTIFIER CORPORATIONEL SEGUNDO. CALIF. • PHONE OREGON 143*1 - CABLE RECTUSA
REGIONAL OFFICES IN NEW YORK CITY, CHICKERING 4-0748 • FORT
LEE. NEW JERSEY. WINDSOR 7-3311 - SYRACUSE, NEW YORK,
HEMPSTEAD 7«NE ■ CAMBRIDGE. MASSACHUSETTS. UNIVERSITY
4-6620 • ARDMORE. PENNSYLVANIA. MIDWAY HCS • SILVER SPRING,
MARYLAND. JUNIPER 9-3306 • CHICAGO. ILLINOIS, JUNIPER yXS BERKLEY. MICHIGAN. LINCOLN 8-1144 . LOS ANGELES. CALIFORNIA.
OREGON 8-6281 • IN CANADA: TORONTO. ONTARIO. PLAZA >291

INTERNAT

IMMEDIATI OFF-THB-SHRLF DELIVERY FROM
INDUSTRIAI. DISTRIBUTORS THROUGHOUT THE U S

silicon power rechfiek

nr imi

«»tints in 250 »»»> M *00 «»v

FM TOUR REVIEW

Four of the Twent r
Product linos that
COMPrÍM
TME INDUSTRY'S
WIDEST
SEMICONDUCTOR
LINE!

luoRimrtuet cuts eioon-u types
Utting«: la 200ma to 380 PRV

circuit
news

in Shallcross
Miniature Switches
Oual-Shaft
Miniature

PRE-WIRED X HARNESSED SWITCHES — Deck« pre
wired before ganging to reduce your production cotfi
and time.

GOLD PLATED CONTACTS X TERMINALS—for the
ultimate in maintaining low, stable contact resistance
under corrosive conditions^

MAXIMUM CIRCUIT SWITCHING
IN MINIMUM SPACE
Here’s a positive approach to mini
aturization—a way to handle more
circuits per cubic inch! Conserva
tively estimated, over 650 circuits
may be switched in only 38 cubic
inches by a Shallcross Miniature
Series switch ... and with the qual
ity and reliability only a button
contact, multi-leaf wiper arm switch
can provide. In one recent applica
tion, the single 24-deck Shallcross
Miniature switch shown above re
placed four “subminiature” units.
Equally impressive space advan
tages are possible with dual concen
tric shaft versions of the Shallcross
Miniature Series Either shaft may

operate up to five of a total of ten
decks. The inner shaft may also
control a rheostat, variable capaci
tor, or other device.
If, in addition to size, switch qual
ity is also your concern, the follow
ing highlights substantiate why
Shallcross Miniature Switch users
repeatedly specify these switches,
and no others, for critical airborne,
missile control, and computer ap
plications.
Low Initial contact resistance—let>i than

0.002 ohm.
Stable

contact resistance—0 5 milli

ohm for 10,000 operations.
Highly Immuno to vibration damage

exceeds MIL-S-3786 requirements.
Uncompromised material quality—Silver
button contacts; silver alloy, multi
leaf, self-cleaning wipers; diallyl
phthalate rotors; epoxy - laminate
decks (filament woven with glass
fiber).

Solenoid- Operated
Switches

Designed to applicable MIL-S-3786
Specifications.
Minimum thermocouple effect»—similar
CLUSTER ARM ROTORS—for nragrai«:vashorting or progroiiivo-making circuiti.

SPRING RETURN ROTORS—on oifhor
or both direction« ef rotor travel.
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materials
parts.

For indirect switching of com
plex circuits, or to avoid “over
stepping” positions in critical
circuits, most Shallcross Minia
ture Switches can be furnished
with solenoid operation. Out
line your circuit requirements
for a prompt recommendation
by Shallcross engineers.

for all current-carrying

Excellent RF characteristics.
Minimum depth—1” first deck. %* each

additional deck.
Maximum Versatility—up to 32 posi

tions, 1 to 4 poles, shorting or nonthe same switch. 1 to 24
shorting
decks, ball detents, many special
modifications.
For complete details, write for
Shalhrou Swltth Bulletin
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CONGRATULATIONS NAVY..! WORLD'S MOST PO

sssr
2800 acres... an area greater than two
dozen Pentagon Buildings... two iden
tical antenna arrays . . . center towers
nearly as high as the Empire State
Building support the gigantic spider web
of steel towering a thousand feet up and
embracing two square miles ... nearly
an entire peninsula at Cutler, Maine.
(Arrow indicates comparative size of
Helix House to tower.)

(Arrow points to truck. Compare 42 counter-weight towers—
Helix House size in first photo.) 36 of them like this—carrying
8 story Helix House contains an tremendous counter balances
tenna coupling and automatic of 202 tons each to maintain
de-icing equipment to rid the and correct antenna tension
immense antenna system of ice. and strain from winds up to
Buried beneath the ground: an
other 11 million feet of copper 150 knots or ice forming on
wire in the radiating system ter the 64 miles of bronze
minating in the sea water itself. antenna.

Enormous variometer coil for
inductance to tune the antenna
system through a range of 14 to
30 KC ... very low frequency.
These VLF radio waves pene
trate the depths of the sea to
submerged submarines.

THIS AMAZING ENGINEERING ACHIEVEMENT RESULTED FROM UH
TEAMWORK BETWEEN THE PRIME CONTRACTOR — CONTINENTAL ELEC
TRONICS . . . THE L
DNGRES5
AND THE US NAVY. .
WORKING TOGETHER IN HARMONY TO STRENGTHEN AND SOllDlF* NA
TlONA.L DEFENSE. THAT THE U S. NAVAL RADIO STATION AT CUI UH WAS
COMPLETED IN RECORD TIME
LL. YEAR AHEAD OF
AUF
QUATE TESTIMONY TO THE SMOOTH EFFICIENCYOF THIS COMBINED EFFORT

MANUFACTURING
4212 South Buckner Boulevard ■ Dallas 27, F Fixas
DESIGNERS AND BUILDERS OF THE WORLD’S

WERFUL TRANSMITTER..2,000,000 WATTS VLF

Huge Helix coil 20 feet in diameter and 40 feet
tall is wound with 31/; inch Litz Wire... just
one of the scores of huge components that
combine to give this new communication
station maximum power... range... reliab
ility ... and the special penetration possibil
ities VLF possesses that no normal high fre
quency radio provides.

Control console and portion of the unique
CEMC Type-125 2,000,000 watt VLF Trans
mitter that propagates along the curvature
of the earth instead of bouncing off the IONO
SPHERE. thus eliminating dead communica
tion areas or skip distances to give this Naval
voice of command greater range and improved
reliability.

In one instant 2,000,000 watts will blast the
U. S. Navy’s voice of command around the
world. At the control console, during opera
tion, push-button simplicity provides a new
and highly reliable major element of command
to the U. S. Navy... another element of that
might by which the nation promotes the
keeping of the peace.
Circle 32 on Inquiry Card

WORLD’S MIGHTIEST VOICE
OF COMMAND TO HELP KEEP
THE PEACE OFFERING NEW
RELIABILITY
DEPENDABILITY
MAINTAINABILITY
ONE FULL YEAR AHEAD OF SCHEDULE'

THE EIGHT-HOUR DAY is not
necessarily
most efficient
means of accomplishing certain
specialized tasks involving aroundthe-clock operations. The Air
Force selected 16 male college stu
dents and tested them for 96 con
tinuous hours under varying con
ditions. Four different work-rest
cycles were used: two hours on
and two hours off, four on and
four off, six on and six off and
eight on and eight off. Tests
showed that subjects in the two
hour and four hour cycles “achieved
a much more favorable adjustment”
than the other groups.

“HAM” WEEK. A bill before Con
gress would designate the third
week in June of each year as Na
tional Amateur Radio Week Amer
icans would be encouraged to ob
serve the week with appropriate
exercises to stimulate interest in
amateur radio in the United States.

Gain R»HI« Campany Broad
oat Traatailttar trtilizin« Jannlati type M-IM« ul M-7M
Varuam Turd CapacHar».

JENNINGS VACUUM CAPACITORS
FOR ELECTRONIC ENGINEERS
WHO WANT COMPACT EFFICIENCY
OR HIGHER CURRENT RATING ► OR LOWER INDUCTIVE LOSSES

Witness how Gates Radio Company has created a smaller, more efficient

transmitter through the use of these high voltage fixed vacuum capacitors.

AIR FORCE RESEARCHERS
have discovered a world-wide aero
sol layer consisting mainly of sul
phur particles which completely
envelopes the earth. The layer
forms a three-mile thick shell
about 11 miles out in space.

ELECTRONIC ENGINEERS with
teenage youngsters are being sub
jected to an exquisite form of tor
ture these days, listening to their
offspring refer to portable radios
as “transistors.”

Vacuum dielectric results in very low dielectric losses thus making capacitors

more efficient. All copper construction and large surface area permits
high current ratings. And, most important, unlike other types of capacitors,
vacuum capacitors are self healing after moderate overloads.

Jennings also manufactures a complete line of variable vacuum capacitors.
Their vacuum dielectric permits a maximum amount of capacitance at high

voltages to be packed into an extremely small physical space, thus reducing
inductive losses. They also feature the lowest minimum capacities and highest

maximum to minimum ratio of capacitance change attainable anywhere.

Catalog literature of Jennings complete Une of vacuum capacitors
is available upon request.

JENNINGS RADIO MFG CORP.970 McLAUGHLIN AVE

SAN 10SE I CAlIf
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A MISSILE IN FLIGHT is not
where the radio fix says it is, be
cause radio waves bend in air. At
sunrise, when you see the sun, you
don’t, because it’s still three min
utes below' the horizon. Scientists
at NBS say these phenomena are
caused by the passage of electro
magnetic energy through a medi
um of variable refractive index.
The amount of bending of radio
waves is further affected by the
amount of moisture in the air—
the relative humidity These phe
nomena are being investigated by
the Radio Refractive-Index Center
at the Boulder Laboratories of
NBS in Boulder, Colorado.
ELECTRONIC INDUSTRIES
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NEW MOVIE TECHNIQUE devel
oped in Europe uses a technique
in which live actors play their role
side-by-side with their own or
other actors’ filmed images. For ex
ample, a living ballet dancer might
dance with a film partner. The ac
tor’s action is then “inseparably
combined with the motion pic
ture,” giving the impression that
both are live performers.

AUTOMATIC JOB KEEPER.
U.S.I. Robodyne, a division of U.S.
Industries, Inc., has developed a
machine that trains people to keep
their jobs when they are threat
ened with automation. The Post
Office is the first organization to
use it. Men who are now sorting
mail by hand are being trained to
handle new electronic letter sort
ers. The machine uses the princi
ple of the conditioned reflex. Stu
dents see sample address flashed
on the film screen. Simultaneously,
the correct combination of keys
rises on the keyboards and the stu
dents automatically push the keys
back. Their reflexes are thus con
ditioned to operate the machine
quickly and correctly.

“GUST ALLEVIATORS,” to pro

Because U never varies from birth to death, a fingerprint is
the most reliable method of personal identification.
NAE silicon devices have fingerprint reliability because they
never vary in performance, even under extreme conditions of
temperature, shock or humidity. Test our semi-conductor
devices. You can count on them to perform with reliability
These hermetically sealed, corrosion resistant units perform
at full capacity for the life of the equipment. Wherever
reliability is important specify NAE.
Here, at North American Electronics, Inc., we manufacture
Silicon Rectifiers, Controlled Rectifiers and Voltage Regulators
to exclusive specifications. These give them the finest
characteristics available. In process, reliability is further
assured by 100% testing to all specified parameters.
Get acquainted with NAE devices. Write for specifications,
data and details.

vide smooth air travel, rely on a
computer to instantly measure the
force of random air currents and
automatically adjust the plane’s
control to compensate for them.

BERYLLIUM is expensive, hard to
work, hard to handle, and has a
number of other drawbacks, but it
may yet find favor with engineers
building space vehicles. It is ex
tremely lightweight and very stiff
(as long
the temperature
doesn’t get too hot)

EXOTIC METALS like columbium,
molybdenum, zirconium and beryl
lium, are difficult to join. Among
the new techniques for joining these
metals are welding them together
with an invisible beam of high
speed electrons, welding them in a
vacuum chamber by remote con
trol, and ultrasonic welding.

ELECTRONIC INDUSTRIES
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ERICAN ELECTRONICS. INC,
71 Linden Street, West Lynn, Mass.

SILICONE NEWS from Dow Corning

For protection of value

New casting resin-Sylgard 182is tough, flexible and repairable
Visual inspection . . . environmental protection . . . ease of processing . . .
simplicity of repairs — these and other features make Sylgard 182 an
important new tool when engineering for value.
Tough yet flexible, this solventless silicone casting resin cushions against
shock and vibration from —70 to 225 C . . . assures constant dielectric
strength in any environment . . resists the effects of ozone, voltage stress,
heat aging and thermal cycling.

Processing is simplified since Sylgard 182 and its curing agent are

not toxic to the skin . . . nor do they give off toxic fumes or heat during
blending or curing. Curing time can be controlled by the external heat
applied — from as little as 15 minutes at 225 C to 72 hours at 25 C.

Deep section* cure thoroughly. There

are no solvent fumes to be trapped , . . and
visibility is excellent. Applied as a fluid,
Sylgard 182 resin flows readily around in
tricate shapes . . . cures even in deep sec
tions without damage from internal stresses
or exothermic heating.

Repairability is assured when circuits are
embedded in Sylgard 182. Defective com
ponents can be removed and replaced after
cutting away the cured resin with a sharp
knife. New resin, poured over the re
paired area, adheres to the existing encap
sulant restoring the entire unit to its
original condition.
Circi« 21 en Inquiry Card

Dow Corning is your best source for a broad
line of silicone fluids, gels, elastomers and
rigid forms for potting, filling, embedding and
encapsulating.

Dow Corning
ELECTRONIC INDUSTRIES

October 1961

Visually inspect... instrument
check and replace faulty
parts with ease
Dielectric Gel permits both visual and instrument
inspection of potted circuits and components.
Poured as a liquid, Dielectric Gel fills all voids, then
sets up as a transparent, heat-stable, resilient mass.
No significant stresses or exothermic heating devel
ops during cure. Even the most delicate electronic
components are safe. Instrument probes can be
inserted and withdrawn repeatedly without dam
aging the outstanding dielectric properties of this
Dow Corning silicone potting material.

Circuit Repair is easy to accomplish.
away the gel surrounding a defective
with knife or scissors. After the circuit
simply pour new gel into the repaired
store original high quality protection.

Simply cut
component
is repaired,
area to re

Deep section ... rugged
protection with
repairable Silastic * RTV
Silaatic RTV, Dow Corning’s fluid silicone rubber
that vulcanizes at room temperature, is available in
several variations. Select the best one suited for
your application or processing requirements. All
have excellent dielectric properties, low water ab
sorption, stability under extreme temperatures,
resistance to thermal cycling and aging. The new
est Silastic RTV cures in thick sections in 21 hours
at 77 F. Variations in thickness have no significant
effect on curing rate or mateual uniformity.

Vulcanized Patch. Defective parts embedded or
encapsulated in Silastic RTV . . . even where thick
sections are used . . . can be replaced. The cured
Silastic RTV is cut away with a knife, the com
ponent replaced, and new Silastic RTV applied to
the repair area. The fresh material bonds to the
original, restoring the encapsulant’s integrity.

Free 12-page manual, “Silicones for the Electronic Engineer”.
Write Dept. 4122, Dow Corning Corporation, Midland, Michigan
ELECTRONIC INDUSTRIES
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When

should you use

Contact Relays

IF YOUR REUYS

MUST

SWITCH UPTO
100 TIMES
PER SECOND

HAVE A LIFE
IN EXCESS OF

A BILLION

CYCLES
BE COMPLETELY

RELIABLE

AND FREE FROM
CONTACT BOUNCE
THEN SPECIFY

P&B

MERCURY
WETTED

CONTACT RELAYS
An unusual combination of advantages found only
in mercury-wetted relays has led many design engi
neers to specify them for tough switching jobs. Here
are but 3 typical characteristics of our JM series:
RELIABILITY. Sealed-in-glass mercury contacts are
renewed with every operation. Won’t pit or weld.
Make or break is positive .. every time. No bounce,
no chatter Signals ranging from a few micro amps
to 5 amps are switched with singular consistency.
LONG LIFE. Think in terms of billiom of operations
when considering JM series relays Proper applica
tion, of course, is a requisite.
SPEED. Operate time is just less than 3 milliseconds
using 2 watts of power. Release time is about 3.2
milliseconds. Thus, relays can be driven 100 times
per second.
If your project calls for exceptional relay perform
ance, perhaps the answer lies in our JM MercuryWetted contact relay.

Contact Rating:
5 amperes maximum
500 volt maximum
250 volt-amp max- with required contact protection.

Contact Configuration:
Each capsule SPDT. Combination of capsules in one
enclosure can form DPDT, 3PDT, 4PDT (All
Form D.)

Terminals:
Plug-in or hook solder; 8,11, 14. or 20-pin headers.

Coil Resistance:

I

2 to 58,000 ohms.

More information?
Write today for free catalogue.

a

AN MACHINE A FOUNDRY COMPANY
•
PRINCETON, INDIANA
BRUMFIELD, DIVISION OP AMF CANADA LIMITED. O U C L P H , ONTARIO
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GET 5% DESIGN TOLERANCE
IN CORNING C RESISTORS FOR 64
Yuu can design better circuits for less money when you know your resistance values won’t budge more
than 5% . . . ever.

Corning C resistors give you this assurance of stability, the kind that lets you

drop an entire amplifier stage or use broader tolerance, cheaper tubes or transistors.

We build stabil

ity into Vz, 1 and 2 watt C resistors with a tin-oxide conductor fired into a glass substrate. The helix

is cut under precise electronic control. Then we add a special solvent-resistant insulation. These
resistors meet MIL-R-22684 (Navy) all the way . .. and cost as little as 6^.

Use C resistors in place

of composition types to boost product performance at virtually the same cost or to maintain the high
performance of precision-type resistors at much less cost.
I

!
5 I

New. free booklet
Get full details on C resistors and the remarkable design
tolerances they give you. Write for “The Story Behind the Coming C Resistor” and
for Data Sheet CE-2.12 to Coming Glass Works, 546 High Street. Bradford. Pa.

ELECTRONIC INDUSTRIES

* October 1961

Circle 31 on Inquiry Card

High-energy density electron-beam welding techniques,

recently developed by the Zeiss Foundation of West
Germany and the Hamilton-Standard Division of United
Aircraft, markedly improved packaging density and pro

duction methods in the field of microelectronics.

In microcircuitry, for example, packaged circuits no
bigger than a thumbnail can now be reliably produced.

Electron-beam equipment now welds microelectronic
components into circuits with pinpoint precision, mak

ing intra- and inter-circuit connection, and hermetically
encapsulating the completed micromodule

Only electron-beam welding, performed in a high vac

uum, can offer these significant advantages for the

field cf microelectronics virtual elimination of con
tamination; a close control of penetration, low thermal

distortion; and close dimensional control. The upper

illustration shows weldments of 0.002' thick copper

Electronic
Giants
no bigger
than your
thumbnail
now
through
electron-beam
welding

require extremely high temperature performance. For
these procedures, tight ceramic-to-ceramic bonds are

necessary — bonds available only through high-energy
density electron-beam welding. The lower illustration is

a 12 X magnification of two aluminum oxide ceramic

wafers W x %' x .010" thick edge-welded by deflect

ing the high energy density beam rf a Hamilton-Zeiss
electron beam welder across the edge surface.
Hamilton-Standard, with over twenty years of metal

lurgical experience and meeting rigid government spec

ifications, has exhaustively tested the welds produced
with Hamilton-Zeiss equipment The data, which are
available for your inspection, demonstrate conclusively

that the Hamilton-Zeiss method produces welds in mini
ature workpieces that are as strong as the original

materials themselves. Such results are possible only
by the use of high energy density and precision focus

leads to 0 002' thick nickel-plated ceramic substrate.

ing by the Zeiss magnetic lens system which are ex

In the field of thin films difficult welds are possible

elusive features of the Hamilton-Zeiss equipment. Find

with this revolutionary new equipment such as 0.002"

out what this revolutionary equipment can mean in your

gold tabs to chromium-gold films 3000-A’ thick.

business. For full information call Hamilton-Electrona,

Another important use of electron-beam equipment is

Inc., exclusive marketing agent for Hamilton-Zeiss

the welding of ceramics used in vacuum tubes which

equipment in the United States and Canada.

HAMILTON-ELECTRONAJNC.
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ELECTRON TUBE NEWS from SYLVANIA

4 Gold Brand Tubes for Communieations
GB-6688A

Strap Frame Grid Pentode. Gm of 16,500

GB-6360
operation tn 200MC, 12W output

What does the “GB” (Gold Brand) prefix mean to your
application? Just this—assurance of designed-in tube
reliability capable of withstanding severe environ
mental stresses. I ook at a few of the tests Gold Brand
tuhes undergo shock tests of 500g. vibrational fatigue
tests of 2.5g for 96 hours at 50cps frequency, bulb
temperatures of 225 °C.

GB-6922
Strap Frame Grid Dual Triode, Gm of 12,500

GB-6939
operation to 500MC, 5W output

GB-6922 9-pin sharp cutoff twin inode, utilizing
Strap Frame Grids, designed for use as a multivibra
tor, cathode follower, VHF amplifier and VHF cas
code amplifier. GB-6922 features relatively low heater
input power of 6.3 V @ 300 mA. Gm of 12.500 «mhos,
lb of 15mA. It provides superior performance under
long periods of time under cutoff conditions.

GB4636O 9-pin twin tetrode for use as a Class C
amplifier and oscillator, frequency multiplier and mod
ulator at frequencies to 200MC. Plate dissipation for
'both sections is 14W. ICAS. As an AF power ampli
fier and modulator in Class ABi push-pull service, GB6360 will deliver 12W output (CCS) with total dis
tortion of 2.5%.

GB-6939 9-pin twin tetrode using a frame grid with
extremely fine diameter wires rigidly brazed to flat side
rods. Designed for operation to 500MC, it is capable
of delivering 5W (CCS) when used in Class C tele
graphy service and 1.8W (CCS) when used in a Class
C tripler service with a plate voltage of 180V.

GB-6688A
9-pin, high Gm, sharp cutoff pentode
featuring Sylvania Strap Frame Grid. It’s designed
(or use as broadband IF amplifier in communications
and instnimentation equipment. Gm is 16,500 Mmhos,
Ib is 13mA. Short, sturdy mount structure plus rugged
grid design significantly enhances reliability

If your application demands premium performance and
reliability, specify Sylvania Gold Brand Tubes. Your
Sylvania Sales Engineer will be pleased to tell you
more. For data on specific types, write Electronic
Tubes Division, Sylvania Electric Products Inc., 1100
Main St.. Buffalo 9. N. Y.

MICROWAVE DEVICE NEWS from SYLVANIA
Provides: linear tuning, precision tuning;
low thermal drift; freedom from vibrational
resonance; rugged, reliable structure!

X-Band Tunable
Magnetron
improves airborne
radar performance

Sylvania-7692A is a highly stable pulsed
magnetron offering 22OKW peak power
output over the 8550 to 9650MC range.
It combines a remarkable new tuner de
sign with proven dispenser type cathode
in a rugged package capable of withstand
ing heavy shock and excessive tempera
tures. (Tests to date indicate 300°C capa
bilities.)
Inductive Post Tuner, a Sylvania design, pro
vides linear tuning, simplifying local oscil
lator tracking, eliminating associated com
pensating equipment of coupled cavity
designs. Features include: a single bellows
that tunes all posts simultaneously—secure
and precise alignment of tuning posts by
means of a guide ring that also serves as
an effective heat sink —free tuning post
length restricted to 0.200 inches, eliminat
ing electrical and mechanical resonances
at very high frequencies-electrically and
thermally grounding the tuning posts for
very low thermal drift.
Reliable dispenser type cathode, incorporated
in Sylvania-7692A, features low heater
power requirements, therefore low cathode
temperatures, high stability, outstanding
life. Cathode memory is of extremely short
duration-abrupt switches in pulse length
do not detract from cathode performance
or life. Too, the molybdenum cathode
support is virtually unyielding to vibra
tional stresses, exhibits very low heat loss,
permitting zero heater voltage operation
at rated operating current.
Vacuum firing up to 1000 C of individual parts

TYPICAL OPERATION —SYLVANIA-7692*

0.001

Duty cyclj—-—

-Pulse width

Msec

Rate of rise of voltage

Avg. anode voltage
Peak anode voltage

Avg. power output

200
27.5
22.0
220*

Pulling factor

KV/Msec
mAdc

prior to assembly effectively de-gasses ele
ments. contributing to reliability and the
exceptional starting stability of approxi
mately 0.05% average missing pulse count.
Additional X-band, tunable types from Sylvania
include: 7006,210KW peak power output;
M-4164.220K.W peak power output; 7692,
220KW peak power output. Presently
under development are significant refine
ments to the 7692A, including a hydrau
lically tuned version.
In short, the intensive magnetron develop
ment program underway at Sylvania de
serves your close investigation. Contact
your Sylvania Sales Engineer for up-tothe-minute information. For tech data on
specific types, write Electronic Tubes Divi
sion, Sylvania Electric Products Inc.,
1100 Main St.. Buffalo 9, N Y.

Pushing factor

'Min power output-2OOW

SYLVAN IA
.GENERAL

GENERAL TELEPHONE & ELECTRONICS
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Letters
to the
Editor
Editor, Electronic Industries:
I shall feel very grateful if you
would kindly send
one copy of
each of the following articles frum
back issues of E.I.:
(Sender lists 8 articles on micro
wave.)
S. S. S. Agarwala
Senior Scientific Officer
Vacuum Tubes Division
Central Electronics Engineering
Research Institute
Pilani Rajasthan, India

As Teaching Aids
Editor, Electronic Industries:
In your monthly publication. Electronic Industrie»,
mentioned
that reprints of articles may be ob
tained by writing to your office. The
May 1961 issue contains three arti
cles that are of major interest to me.
Would you please send me a reprint of each of the following articles:
1. “Develop

Direct Coupling and DC Stability.”
3. “Suppressing a Single Interfer
ence Frequency.”
These three topics will be very use
ful us references in teaching transis
tor and network theory.
George A. McKean
Instructor

University of Idaho
College of Engineering
Electrical Engineering
Moscow, Idaho

Low-Noise Amplifiers
Editor, Electronic Industries:
Please forward to this company, in
care of the undersigned, a copy of the
article “How to Design Low-Noise
Amplifiers” which appeared in the
August 1961 issue of Electronic In
dustries.

One head listens, the other talks lo between, there's an infallible magnetic memory

In order that equation (1) be con
sistent with the stated definition of
noise factor, F and the use of this
definition in the deviation of equation
(10), equation (1) should read:

acceleration, vibration dozens of others — and captures as many as sixteen different
em at a time Seconds later, or years later, and once or a thousand times, the original

SiNo
SoNi
R. A. Fraser
Lead Engineer
Systems Development Division
Orlando
Radiation Incorporated
5800 McCoy Road
P. O. Box 13010
Orlando, Fla.

which comprehends all of the languages of science — temperature, velocity, pressure,

event san be recreated without dropping a single syllableUDThe marvel o’ it is that

today, to record and i eproduce laboratory data with laboratory accuracy, you no longer

need an elaborate laboratory recording installation Precision's new concept in mstru
mentation magnetic tape recording brings you full-size performance in a fraction of the
space, at far less cost than conventional equipment May we send our current brochure?
IOII Commercial Street
Phone l.Ytell I-4.4-4-I
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Letters
to the
Editor

simple, low-cost
way to increase
equipment

(Continued from page 53)

"Low-Noise Amplifiers"
Editor, Electronic Industries:
I would like to call to the attention
of your readers two mistakes in Fran
cis Opp’s article “How to Design LowNoise Amplifiers.”
The IRE definition of noise figure
is “The ratio of 1) the total noise
power per unit bandwidth at a corre
sponding output frequency available
at the output part when the noise
temperature of the input termination
is standard (290k°) to 2) that por
tion of 1) engendered at the input
frequency by the input termination.”
Thus the noise figure of an amplifier
is equal to the ratio of signal-to-noise
ratios if and only if the input and out
put frequencies are the same. This is
not true if the output frequency is
different from the input frequency as
in a parametric up-converter ampli
fier or frequency multiplier or mixer
or other devices for which noise figure
measurements are applicable.
John Banzhaf
Engineer
Olympic Radio & Telvision
Division of the Siegler Corp.
34-01 38th Avenue
Long Island City 1, New York

Mr. Opp replies:
Reference your letter on the mis
takes in my Electronic Industries
article. The noise factor definition is
of course incomplete if applied to all
types of networks. I considered only
the simple amplifier and therefore,
felt justified in using the abbreviated
definition.
Francis Opp

Patented

retrofit with IERC TR Series Heat-dissipating Electronic Tube
Shields for increased tube life and equipment reliability!
The easiest low-cost answer for increasing electronic equipment
Mean Time Between Failures is to recognize that 70%
of equipment downtime is caused by tube failures!
IERC TR shields effectively safeguard tube life upto twelve times
longer—automatically eliminate equipment downtime and
replacement costs due to tube failures caused by heat. The easy
way to meet your MTBF reliability contract requirements is to
start with the tubes-it costs so little to make them “TR safe”!
WRITE TODAY FOR IERC TR TECH BULLETIN NO. 1121.

IERC^I

D

0 ® 0

GV)

International Electronic Research Corporation
135 West Magnolia Boulevard, Burbank, California
Foreign Manufacturers Europelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon, England
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Microwave Consultant
Editor, Electronic Industries:
I am taking this opportunity to in
form you and your publication of the
fact that I am now in the private con
sulting business and have very recent
ly established an office at the above
address. It is my hope that you will
consider this information of sufficient
interest to your many readers to
publish a short note in my behalf in
the Industry News column of u forth
coming edition of Electronic Indus
tries.
To brief you a bit more about my
self, I left my position as Project En
gineer in the Microwave Tube Divi
sion of Hughes Aircraft Co. last Feb
ruary to enter private consulting
practice. My fourteen years of experi
ence in the design, development, test(Continued on page 60)
ELECTRONIC INDUSTRIES
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CLEAR GLASS WINDOWS
»8
THE COMPLETE LINE OF
CUSTOM AND STANDARD

Hermetically Sealed
Visual Windows

- FOR OBSERVING INTERNAL CONDITIONS
IN HERMETICALLY SEALED ELECTRONIC,
ELECTRICAL AND MECHANICAL EQUIPMENT
E-I clear glass windows are manufactured to the
same high quality standards that have made
ELECTRICAL INDUSTRIES the industry
preferred name in glass-to-metal seals. E-I sealed
windows are available in both kovar and compression
types. Compression sealed windows are extremely
rugged ... meet the test of the most gruelling
“space age” environments! For complete information
and recommendations on specific applications, just
call or write today; detailed data will be supplied
to you promptly on request, without obligation.

For All Applications

INDICATOR LIGHT OBSERVANCE
METER READING
FLOW AND FLUID LEVEL
PRESSURE INDICATION
GAS-MOISTURE CONTROL VALVES
TRANSISTOR PHOTO CAPS
PHOTO SENSITIVE DEVICES
REFRIGERATION EQUIPMENT
AIR CONDITIONERS
ENVIRONMENTAL CHAMBERS
SPECIAL LABORATORY UNITS, ETC.

ELECTRICAL INDUSTRIES
MURRAY HILL. NEW JERSEY
A Division of Philips Electronics & Pharmaceutical
Industries Corporation
Patented in Canada, No. 523,390; in United Kingdom,
No. 734,583; licensed in U. S. under No. 2561520

SPECIFICATIONS FOR STANDARD
CUAR GLASS. SEALED WINDOWS
MATCHED
SEALS
IKOVAR)

THICKNESS
»cc n r>
GLASS O D

O4Joo'°

COMPRESSION
SEALS
(STEEL)
090 to
500 '

150" to
From .150"
30Q,___________ up

Mechanical strength up to 10,000 P S I depend
ing on design and application, various finishes
available, as «ell as special shapes and sizes

ELECTRONIC INDUSTRIES
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For Long Life and Power Economy

Speéify

NEW
LATCHING

SUBMINIATURE

The new CLARE Type LF. magnetic latching subminiature relay
offers designers simplified circuitry in small space by providing latching
effect without transistors. Magnetic latching results in power economy.

The Type LF is available with either 2-coil or 1 -coil configuration.
The 2-coil relay allows complete control of the latching operation
within the relay and provides an extremely compact operating unit.
The 1 -coil relay is somewhat more sensitive; it is adaptable to
existing circuits where outside control is provided. (See opposite
page for specifications and circuit diagrams.) The Type LF provides
the same wide range of mounting arrangements and terminals
as the CLARE Type F relay.

FOR NON-LATCHINO
OPERAT »OH

CLARE
Th* CLARE Type F relay Is extremely fast and more
than moderately sensitive. It is built to withstand tem
perature extremes, heavy shock and extreme vibration.
Contacts, rated at 3 amperes, are excellent for low-level
circuit operations. Send for Design Manual 203.

2-Coil Circuit
Diagram

TYPE LF
relay shown (cover removed) is
the J^oil design which control:
the entire latching operation
within the relay Shown twice
actual size.

1-Coil Circuit

Diagram

PHYSICAL

ELECTRICAL FEATURES

FEATURES

Wet Circuit:
3
.0 amperes, 28VDC resistive—100,000 operations
2
.0 amperes, 28VDC resistive—250,000 operations
1
.0 ampere, 28VDC resistive—1,000,000 operations
1 .0 ampere, 28VDC Inductive (100 millihenry)—100,000
operations
1
.0 ampere, 115 VAC resistive—100,000 operations
Dry Circuit:
1,000,000 miss free operations when subject to
conventional dry circuit requirements.

Temperature— +125° C to —65" C
Shock—100g'j for 1/2 sine wave 11 ± 1 MS pulse
Linear Acceleration—100g's minimum
Vibration—.250' DA or 30 g’s, 5-2000 cps.
Humidity A Salt Spray—MIL-R-5757D
Enclosures: Tinned brass cover with lungus-resistant
finish. Hermetically sealed and filled with dry
nitrogen at atmospheric pressure.

Contact Arrangement—2PDT latching
Terminals—Plug-in (3/16' straight), solder hook,
Wiring—Two coils (as shown on drawing above)
One coil (as shown on drawing above)

Weights—.5«

coil*. When applying—for a minimum of 5
milliseconds—a voltage of at least two times the must operate
voltage, the operate time Including bounce will not exceed
5 milliseconds. One Coil: operate time will not exceed 8
milliseconds

Operate Time—Two

Life Expectancy

oz, for plug-in
.62 oz. for 2 studs, 3’ leads

3* straight

Sensitivity—Two

coil, approximately 150 milliwatts
One coil, approximately 75 milliwatts

Dielectric Strength
Sea level: 1000 volts
1000 volts
600 volts
70,000 ft:
350 volts

rms—all terminals to case
rms—between contact sets
rms—between open contacts of a set
rms—all terminals to case

Insulation Resistance—1000 megohms minimum at +125 ’ C be
tween any two terminals and between all terminals and case.

Maximum Interelectrode Capacitanc,
Closed contacts to case
Open contacts to case .............
Between contacts of a set .
Between adjacent contact sets

3.7
2.0
2.0
3.5

picofarads
picofarads
picofarads
picofarads

Maximum Coll Dissipation
Two Coll: .50 watts at+125' C
.75 watts at +25° C
One Coil: 1.25 watts at +125' C
2
.0 watts at +25° C

Standard Adjustment—Relay

will operate and hold when the
must operate voltage Is applied

Contact Resistance:
Maximum: 50 milliohms at 6 volts, 100 milliamperes.
Typical: 25 milliohms at 6 volts, 100 milliamperes.

For coil and mounting data on CLARE Type LF relay send for
CPC-12. Address: C. P. Clare & Co., 3101 Pratt Blvd., Chici io

45. Illinois. In Canada: C. P. Clare Canada Ltd., 840 Caledonia
Road, Toronto 19, Ontario Cable Address: CLARELAY.

P. CLARE & CO. Relays and related control components
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Four quick random reverses
for each car weighed

7 been workin

on the railroad
for two years,
ten months...
6,800,000
revolutions!"

BORG
Model 901S Micropot— Serial »1 5458 — 50 ohm

"I am a Borg 900 Series MicropotR. Streeter-Amet,
Grayslake, Illinois, manufacturer of heavy-duty elec
tronic scales, put me on the job weighing railroad cars
two years and ten months ago. I lasted longer than
any other make potentiometer used — 34 times longer
to oe exact, in an application where pot life had
formerly been measured in terms of weeks! I rolled
up 6,800,000 revolutions and withstood four quick
random reverses for each railroad car.”
"Then Streeter-Amet sent me back to Borg with a
note saying I was the first Borg Micropot to fail out
of more than 500 they now have in the same service
(secretly, they had been wondering just how much
longer 1 could continue). They meant well, but it

just wasn't so. Fact is I only had a broken lead wire.
Borg also found that I was Micropot Serial No. 15458
which had been lab-tested at Streeter-Amet for
1,566,000 revolutions before I was reconditioned
and put to work.”
"Even now my linearity is within .05% and total
resistance tolerance within 1%. For a 50-ohm model
that is better than good. Best of all, I now have the
satisfaction that Streeter-Amet uses only Borg Micro
pot Potentiometers!”

“If my story touches you, contact your nearest Borg Techni
cal Representative about the 900 Series Micropot or write
Borg direct.”

BORG EQUIPMENT DIVISION
Amphenol-Borg Electronics Corporation
Janesville, Wisconsin * Phone Pleasant 4-6616

Micropot* Potentiometers
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Microd'al* Turns-Counting Dials
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Sub-Fractional Horsepower Motors
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Frequency and Time Standards
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Leiters
to the
Editor
(Continued from page 54)

COSTLY

ing and production of microwave sys
tems, subsystems, components and
tubes should, I believe, stand me in
good stead for this practice. My serv
ices are available to anyone having
problems concerned with the specific
fields of my specialization or other
areas relating to microwaves.
Alvin R. Margolin
Alvin R. Margolin
Microwave Consultant
16218 Ventura Boulevard
Encino, California

Cathode Follower
Editor, Electronic Industries:

Airpax electro-magnetic circuit breakers add less than 0 5%
to an equipment's base price while adding years of main
tenance free, fail-safe performance These circuit breakers
have a versatility of application not available with other
circuit protectors. They incorporale the protective features
of fuses, thermal units and overload relays without their
inherent disadvantages.

Series 500, Military Type

hermetically sealed, withstands 75 G shock

Series C-500, Industrial Type
positive protection at lowest cost

Series 500-R, Remote Indicating Type
auxiliary contacts for remote indication

Ratings from 50 MA to 15 amps

Gang assemblies available

DC, 60 and 400 CPS types

No temperature derating

55 C to + 100 C temperature range

Instantaneous or delay types

AIRPAX

ELECTRONICS

Would you please send me a re
print of the article entitled “Analyz
ing a Realistic Cathode Follower”
from the May 1961 issue of your mag
azine.
The circuit for Figure 5 does not
have a value for the grid resistor, a«
is shown in Figure 4. Information on
this resistor value would also be ap
preciated as this makes the graph
more meaningful.
Lee Whitman
Electronic Engineer
Pickard & Burns, Inc.
240 Highland Avenue
Needham Heights 94, Massachusetts

Magnetic Fields
To Aid Research
A continuous magnetic field of
over 126,000 gauss has been gener
ated at Mass. Inst, of Technology.
Believed to be the most powerful
ever produced, it was achieved in
the core of a special solenoid mag
net invented by Dr. Henry H Kolm,
staff member of the M. I. T. Na
tional Magnet Laboratory. The
magnet, about the size of a grape
fruit. was built by High Voltage
Engineering Corp., Burlington,
Mass., under contract to Lincoln
Laboratory.
Higher magnetic fields have been
achieved in pulses of only a few
millionths of a second duration,
but the field produced by the new
solenoid was continuous. The 126,
000 gauss field may be compared
with the earth’s magnetic field
which is only % gauss. It is ex
pected that such high magnetic
fields will make possible research
in many scientific and engineering
areas including those related to
fusion power, superconductivity
and solid state physics.
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NTS THE WAY TO LOWER COSTS

PLATINUM

The low cost of platinum is real, because of its long
life, high recovery rate and scrap value (once you
have purchased platinum, you have it almost
forever).
LONG LIFE—it is almost indestructible, even in the
most difficult environment.
EXCELLENT RECOVERY—most of the original metal
is easily recovered, even after years of use.
HIGH SCRAP VALUE—the dollar value of recovered
scrap is almost as great as the original metal cost.
When you need Platinum, take advantage of
Bishop’s long experience ( . . . since 1842), ample
supply . . . broad capabilities:
■ Forms—foil, gauze, plate, sheet, strip, tubing
■ Wire—pure, commercial, composite, thermocouple
■ Laboratory Apparatus

■ Clads

and

Bimetalucs

■ Chemicals
■ Catalyst Recovery

■ Scrap Conversion

For the full story, write for Bulletin P-6.

BISHOP
J.BISHOPa OO.
A

JOHNSON

OFFICES:

NEW
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How to find laminations when you need them fasti
High permeability lamination stock list goes out
to purchasing agents and engineers semimonthly
A stock list, mailed every other week, pinpoints the quan
tities and sizes of our high permeability laminations that
are immediately available from stock. It’s sent to pur
chasing agents and interested engineers throughout the
country. To get your regular copy, just address a request
to Magnetics Inc., Department EI-94, Butler, Pa.
What makes the stock list important? Depleted inventories
or stepped-up production means that when laminations
are needed, they’re needed fast—and in perfect condition.
Magnetics Inc. stock list shows what types are available
for immediate shipment. In addition, the stock list con
tains information on the new higher permeability “E”
grade laminations. What’s more, stocks listed reinforce
those maintained at regional outlets on the east and west
coast (all connected by teletype to assure fast delivery).
What makes Magnetics Inc. high permeability lamina

u
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tions special is the fact that they are the heart of high
performance audio transformers, chokes and countless
other fast response magnetic devices. They’re burr-free,
precision-sized and flat (thanks in part to a standardized
9* long carton that keeps the laminations undistorted
during shipment and stocking). For more information,
write to Magnetics Inc., EI-94, Butler, Pa.
Magnetics Inc. also publishes a bi-weekly stock list on tape
wound cores and permalloy powder cores. It's available to you
along with the laminations stock list. Ask for it.

maGRETICS inc.
ELECTRONIC INDUSTRIES
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SILICON NEWS Irom Dow Corning

Silicon?
Specify float zoned crystals
for these three reasons...

ou will find Dow Corning Hyper-Pure
(10 0) crystals provide a number of definite
advantages over Czochralski pulled crystals
with (1 0 0) orientation.
More Uniform Dimensions. With Dow
Corning vacuum float-zoned (10 0) crystals,
you get more than twice the useable length of
the usual Czochralski
better than
50% more than the best premium Czochralski
crystal. Physical profile is far more uniform,
so wafers have more consistent physical dimen
sions. Result: crystals that are easier to process
. . . less waste.

More Uniform Parameters. Lateral and ra
dial parameters are more uniform throughout
the entire length of Dow Corning vacuum floatzoned (1 0 0) crystals. Typical resistivity
curves show float-zoned crystals vary less from
end to end—and the ends are up to three times
further apart.
consistent quality
uniformity from rod to rod — means fewer
rejects . . . increased device yield.
Ease ♦#/ Handling. For the clean cleavage

ind nearly waste-free handling of (10 0)
oriented silicon crystals, plus the advantages of
uniform dimensions and uniform parameters,
specify Dow Corning crystals. Greater length
means less chance for contamination, less
waste and easier handling in scribing and
scoring wafers.

Whatever your need — float-zoned crystals of
(10 0) orientation; crystals of (1 1 1) ori
entation; doped to specification or high resis
tivity rod; polycrystalline rod or prepackaged
one-piece crucible charges — Dow Corning
should lead your list of sources.

Length:

Diameter:

12 mm to 2b «nm
(.5* to .79" »

Diameter
Variation:

less than 1 mm
(.040")

Type:

Resistivity:

For free brochure — “Hyper-Pure Silicon for Semiconductor Devices” write Dept. 4122a.
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50 nun to 250 mm
(approx. 2" to 12”)
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PorN

1 to greater
than 1000

AC Instrument Calibration

Communications Centrals
Are Air-transportable
Three air-transportable centrals
which provide the U. S. Army with
unlimited communications in lim
ited war situations have been de
veloped by Adler Electronics, Inc.,
New Rochelle, N. Y. These com
pact stations can be transported to
any world trouble spot and quickly
erected for reliable telephone and
teletypewriter contact with the
Pentagon. Known as the AN TSC18, AN/TSC-19 and AN TSC-20,
they are compatible with STARCOM, the Army’s global communi
cations network. A TSC central
operating in any potential trouble
spot in Asia or Africa is within
range of the STARCOM network.
The TSC-18 and 19 each provide
three voice and 16 teletype chan
nels, while the TSC-20 has one
voice and three teletype channels.
Where needed, one facsimile chan

Voltmeters and ammeters, plus wattmeters,
are quickly calibrated over frequencies
from 50 to 2100 cps by one operator.
The Model 1967 Semi-Automatic AC Instrument Calibra
tion Standard provides, in a single convenient console, a precise
and rapid means for standardizing and calibrating alternating cur
rent wattmeters, expanded scale, digital, indicating and reiording
voltmeters and ammeters.
Basic accuracy is maintained by an AC reference source
consisting of a servo amplifier, thermal transfer circuit and a sen
sitive light beam galvanometer all balanced against a ±.01% lab
oratory type standard cell. Resistive components are made of
selected manganin properly heat-treated, aged for six months and
adjusted to ±.01% of absolute value. The thermoelement is un
affected by waveform errors, has flat frequency response and is
protected against overloads.
MOOEL IK7 CMIBMTI0N UNSES
AC current

*c »otiwr

A Signal Corpsman uses teletype equipment in
the shelter of one of the systems in the
Army's family of long-range, air-transportable
communications systems.

We are specialists in the design and
manufacture of instrument calibration con
soles — offering more types than any other
source in the world. Accuracy of all units
is certificated and traceable to primary
standards maintained by the National
Bureau of Standards.
SENO

Performance is rigidly guaranteed
Price» are f.oJt. Boontan, NJ.
and subject to change without notice.

TECH.
DATA
For addition»1 itrfortnotioa, inc»»*"« «W***

tioô dot®»
phone DE 4-3100 ft?'
„„nation*
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nel can replace one voice channel in
each of the systems. The TSC-18
has a range of 7,000 miles. Ranges
of the TSC-19 and 20 are 5,000 and
2,500 miles respectively.

Radio Controlled Signs
Radio controlled roadside warn
ing signs will soon be in operation
on the New Jersey Turnpike. The
signs, part of a $290,000 system to
be supplied by Motorola Communi
cations and Electronics, Inc., Chi
cago, Ill., will show motorists six
basic messages. They will be turned
on and off by radio from a central
location. The system will also pro
vide linked and extended two-way
communications coverage for fixed
and mobile maintenance units along
the 131 mile roadway.
ELECTRONIC INDUSTRIES
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MODEL 0-28

MODEL 0*18

Shown Actual

Sita

DORSETT'S

SILICON
SOLID STATE

MODEL 0-20
SPECIFICATIONS
Input:
Output*

SUBCARRIER
OSCILLATORS

Fewer Requirement*
Linearity:

Di* terrien
Amplitude Modulation.
Input Impedaree.

FOR FM TELEMETRY
To meet increased demand for o wide range
of subcarrier oscillator configurations Dorsett
Electronics now offers its extremely reliable solid
state subcarrier oscillator in three new package
forms.
Dorsett's three new configurations provide the
systems engineers with unmatched mechanical
flexibility in telemetry system design, without
sacrificing component reliability and stability.
These new subcarrier oscillators are only a few
of the many state of the art telemetry components
currently in production at Dorsett Electronics Put
Dorsett's experience to work for you on your next
telemetry requirement Your inquiries and specifi
cations will receive a prompt reply.

ELECTRONIC INDUSTRIES
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Temperature Stability:

Acceleration:
Vibration:
Shock:
Altitude,
sue:

Connector:
Control*:

0 Ie S wit*, or
2.S vtili te
-|-2.$ »«It*.
Adjustable Iron 0 te S tell: IMS
inte OK lead impedence. Fixed
eelpet al least 3 volts IMS inte
100K or higher toed impedanre.
20 volts OC ol 10 milliompttti
Deviation from lU best straight
line loss than 25%.
Los* then 75% hormonlc distortion
Less than Idb across the bond
SOOK for Channel* I through II.
2501 tai (hannel* A through E.
No more then *.5% FIW ihmge in
conter Inqutnty or deviation wn*itivity lor a supply voltage «hong*

Let* than 2% FIW «hang» in
unttr frcqvMty er bend-width 1er
e SO°C choice within the ion»»
nt —SS*C te +»•(.
1006 liiwo:
206, SS te IM ept
1006 for 11 milLitrtndi
Unlimitrd
0-1«
1 75 in * 1 34 in i 76 in
0-20
2.2S in. I l.M in t 81 in.
0-20
1.27 in. 11.2S in » 1 2$ in
tonnen OF IF.
Output, (Mitring, Dtvnllon
SMtitivity
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Mueller Brass Co. of Port Huron is
much more diversified than the name
a lot more. In
Brass” implies
fact, because of its many and varied
its men, methods and
facilities
metals . .. Mueller is in the unique
jxisition of being able to offer true
single source service.
mueller has the men . . . experi
enced engineers with the ability to
work out, creatively, tough design
problems, and improve a part or
components for production by the
most economical method. You get
sound engineering plus 44 years ol
practical metalworking production
experience when you "Let Mueller
Make It."

Dr. R E. Henning — named Chief
Engineer, Sperry Microwave Div.,
Clearwater, Fla.

Dr I). E. Newell—named to the
Staff of the Pioneer-Central Div., The
Bendix Corp., Davenport, la.

Rudolph Furrer — named Special
Assistant, Reliability to the Presi
dent, Lockheed Missiles & Space Co.,
Div. Lockheed Aircraft Corp., Sunny
vale, Calif.

Elmer W. lorok—named Develop
ment Manager, Microcircuitry, Inter
national Rectifier Corp., El Segundo,
Calif.

Joe S. Kirk—named Manager, Com
mercial Engineering, National - Elec
tronics, Inc., Geneva, Ill.

Barnes appointed
Rush ell
Head, Applied Science Div., Physics
Laboratory, Melpar, Inc. , Watertown.
Mass.

Robert W. Carr—appointed Man
ager of Product Development, Shure
Bros
Evanston, Ill.

Malcolm H Burdett—named Chief
Engineer, Dage Electric Co., Inc.,
Beech Grove, Ind.

Malter W. Kunde, Jr.—promoted to
Vice President, Engineering, HST
Div., Dresser Electronics, Garland,
Tex.

Dr. Lester C. Van Atta—appointed
Technical Director, Research Labora
tories, Hughes Aircraft Co., Malibu,
Calif.

MUELLER HAS THE METHODS . . .

when you "Let Mueller Make It”,
you are utilizing one single source
that is able to produce parts any one
of these ways: as forgings, impact ex
trusions, sintered metal parts, screw
machine products, formed tube or
as castings.
MUELLER HAS THE METALS . . . and

the materials
to produce pre
cision parts in aluminum, brass,
bronze, copper, iron, and steel in
hundreds of different alloys to meet
each exact requirement.
In addition, Mueller Brass Co. has
complete and modern facilities for
performing all types of finishing and
sub-assembly operations. Another
plus value is nation-wide sales engi
neering service.

So, in the final analysis, no matter
where you fit in the American indus
trial picture, whether you’re making
missiles or mowers... and no matter
where you’re located, it will pay you
to LET MUEL1.ER MAKE IT!

MUELLER BRASS CO.
PORT HURON 24, MICHIGAN

B Rosen

W W Kunde, Ji

William .1. Perry — appointed
Director, Electronic Defense Labora
tories, Sylvania Electric Products
Inc., Mountain View, Calif.

Fred W. Hannula—named Product
Planning Manager, Computer Prod
ucts Div., Laboratory for Electronics
Inc., Boston, Mass.

Robert A. Morgan—appointed Man
ufacturing Manager, Clevite Elec
tronic Components, Div. of Clevite
Corp., Cleveland, Ohio.
Alfred C. Evans—named Director
of Research and Development, Wes
ton Instruments Div., Daystrom, Inc.,
Newark, N. J.
John Rice,
-appointed
Director of Engineering, CBS Elec
tronics Semiconductor Operations,
Danvers, Mass.

Gary Himler—named Director of
Engineering, Computer Measure
ments Co., San Fernando, Calif.

Richard S. Tseter—named Princi
pal Mechanical Engineer, S. Himmel
stein and Co., Chicago, Ill.
Robert J. Shafranek—named Chief
Engineer, Electrical Power Equipment
Section, and Fred H. Guth — named
Chief Engineer, Control Equipment
Section, Electrical Product Develop
ment, Tapco, Div. of Thompson Ramo
Wooldridge Inc., Cleveland, Ohio.

Bernard Rosen—appointed General
Manager, Equipment Engineering
Dept., Defense Products Div. Polarad
Electronics Corp., Long Island City,
N. Y.
Russell T. Dean—appointed Chief
Engineer, Resistor Engineering Dept.,
Electronic Components Div., Stack
pole Carbon Co., St. Marys, Pa.
Frederick Walzer—appointed Man
ager, Quality Control and Reliabil
ity, Allen B. Du Mont Laboratories,
Div. of Fairchild Camera and Instru
ment Corp., Clifton, N. J.

Dr. Gabriel Novick—has joined
Tucor, Inc., sub. Trak Electronics Co.,
Wilton, Conn.

Allied Chemical Corp., General
Chemical Div., Morris Township,
N. J., announces the following ap
pointments: Charles B. Miller and Dr.
Curtis B. Hayworth—named Assist
ant Technical Directors.
Amperex Electronic Corp., Hicks
ville, L. I., N. Y., announces the fol
lowing appointments: Dr. James Mc
Kenzie—Manager, Gas Tube and
Semiconductor Depts.; Kenneth
Spitzer—Manager, Microwave Tube
Development Dept.; Selig Gertzis—
Manager, Tube & Semiconductor Ap
plications Laboratory; and Walter
Bosse—Manager, Quality Control
Dept.
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MUELLER can make most anything in
IMPACT EXTRUSIONS

•"'‘i#

We don’t really make locomotives, hut the 18
different Cold-Prest impact extrusions represented
in the model were cold forged to exacting tolerances from
a number of aluminum, copper, brass, and steel alloys.
These parts are employed in products ranging from doot
closers to missiles. Mueller has also made important advances
in the production of copper impact extrusions that are especially
adaptable to electronic applications. Cold forgings are precision
produced to exacting tolerances and offer the additional advantage
of a better finish and appreciable metal savings.
Mueller’s flexible facilities for the production of Cold-Prest Impact extrusions
make practical long oi short runs of simple or relatively complex shapes on an
economical basis. In addition, the entire Mueller engineering staff, excellent machining,
linishing and assembly facilities are readily available to you when you . . .

Write today lor Engineering
Manual No. FM-3019

PORT HURON 24, MICHIGAN
ELECTRONIC INDUSTRIES
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The design, development, and production of solid*
state telemetry components and complete systems for
aerospace projects are important capabilities at Tele
Dynamics. Today, Telc-Dynamics equipment is recog
nized for top performance and reliability in a majority
of missile and space programs.
In addition to aerospace telemetry, Tele-Dynamics

offers basic knowledge and experience in analog and
digital data handling systems, electrostatic recording
equipment, instrumentation and systems for under*
water and meteorological applications, and electronic
support equipment. Tele-Dynamics new capabilities
bulletin is now available, write for a copy today. Tele
Dynamics, 5000 Parkside Avenue, Philadelphia 31, Pa.

TELE-DYNAMICS DIVISION
ELECTRONIC INDUSTRIES
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MEHL

Hermetically
Sealed

GUSS TO
MEHL y
FLUSH
MOUNTING
SURFACE

SHAPE

SLEEVE
INSULATES
CASE AND
PREVENTS
VIBRATION

• Extremely small size provides
maximum capacity per unit of chassis area.
Ideal alternate for axial lead tubulars when space
and weight is critical.
Meets all MIL-SPEC environmental requirements.

I
I

(HERMETICALLY
SEALED

605 SERIES

This rugged, dependable 50 Volt series was
developed specifically for military applica
tions. It combines the thin, flat shape of
popular Good-All instrument grade 601PE
capacitors with a hermetically sealed metal
case of oval cross-section.

CAPACITORS
F CASE

VARIATIONS

SPECIFICATIONS

Rinding C«Khictt«i - Extended foil (non inductive) MYLAR* Dielectric.
CASE —Metal enclosed, Hermetically soiled.
leaperitare Ria|e------ 55’c to +125°c it full rated voltage.

50 VOLT DIMENSIONS

Life fest — 250 hours it 125% if nted voltage ind 125*c.
Vlbntloa — Meets ill requirements of specifications MIL C-25C ind MILCHV70A.
Tfmperitaie Mi Immersion Cyclimf, tad Moisture Resistance — Meets ill
requirements of specificitions MILC-25C ind MILC-1H70A.
lawliliM Reslstiace — Greiter thin 75.IW9 megohms when meisured it
100 volts D.C. it 25*c fir i maximum of 2 minutes.
CiMOt) Tileraace — Avoiloble to ±20% ±10% ±5%.

CAP.
MFD

*

426
.022

534

426

235

.033
.047

.OM

.560
.560

.760
.790

.355
.355
.355

7 JO
.'OO
.300
.300
.300

TYPE 605
Availabi» anly In

vaiam (.31 la .OMI

SOM

The 605 is capable of being produced to HIGH-RELI
ABILITY specifications comparable to MIL-C-14157
and MIL-C-26244(USAF)

Available of
Authorized
Distributors

Write for detailed literature
GOOD-ALL ELECTRIC MFG. CO
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CAPACITORS
OGALLALA, NEBR

Low cost silicon voltage regulators

Help
Yourselfl

Specifications at 25 C

Help yourself to improved circuit performance at a new low cost
with these Tarzian 1-watt units. Epoxy-enclosed, they combine:
1. sharp and instantaneous breakdown (avalanche) and instantaneous
recovery
2. small size, inherent ruggedness, and physical simplicity that are
distinct improvements over other types of regulators
3. low cost—less than a dollar in production quantities at the standard
20 % tolerance. All standard tolerances available on request.
At these low' prices, their regulating, clipping, limiting, and protecting
functions and advantages can be used to improve the performance of
more circuits than ever before.
Write for price and ordering information. Application assistance is
available; For even faster service, contact the Tarzian Industrial Dis
tributor near you.
Other Tarzian silicon voltage regulators are available in
1-, and
10-watt series, 31 units in each series, 5.6 to 100 Zener volts in 10%
increments; standard tolerance 10%.
Send for free SVR Catalog: includes data on
all four Tarzian series of silicon voltage regulators,
plus design and test information.

Tarzian
Type

Zener
Voltage
(V)

Test
Current
(MA)

Dyn.
Imp.(MAX)
(Ohms)

40

VR6

6

25

VR7

7

25

5.0

VR8.5

8.5

25

6.0

«0

VR10

10

12

VR12

12

12

10

VR14

14

12

11

VR18

18

12

17

VR20

20

4

20

VR24

24

4

28

VR28

28

4

42

VR33

33

4

50

VR39

39

4

70

VR47

47

4

98

VR56

56

4

140

VR67

67

?

200

VR80

80

2

280

VR90

90

1

MC

VR105

105

1

400

SARKES TARZIAN. INC.
World’s Leading Manufacturers of TV and FM Tuners • Closed Circuit TV Systems • Broadcost
Equipment • Air Trimmers • FM Radios • Magnetic RncordingTape • Semiconductor Devices

SEMICONDUCTOR DIVISION • BLOOMINGTON, INDIANA

In Canada: 700 Weston Rd., Toronto 9 • Export: Ad Auriema, tnc.. New York
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World’s Largest Selection
500 Watt»—Mod»l R

300 W»tt»—Mod») N

750 Watts—Modal T

1000 Watts-Model U
225 Watts-Model P

12M Watts—Modal E

100 Watts—Mod« K

50 Watts
Modal J

75 Watts
Moosiq

OH M IT t offers the largest and most
varied assortment of power rheostats ever
developed.
You can choose from 413 stock com
mercial sizes and types ranging from 12yi
or from over 400 stock
to 1000 watts
MIL-R-22A sizes and values, with “special
fast delivery” on all other MIL units. You
can find, for example, scores of different
shaft styles, sizes, configurations—already
engineered and waiting. Literally, hundreds
of other special features take care of any
rheostat application envisioned today.

But Ohmite rheostats give you more than
just “largest selection.” Ohmite wire-wound
units of all ceramic and metal construction
represent the highest degree of operational
reliability ever attained in rheostats. They
bring you the backup of industry’s greatest
reservoir of engineering talent in rheostat
design and application.
Because of this, you find more Ohmite
units in use than all other makes combined.
On your next project calling for rheostats,
make your selection from the smooth, close
control units preferred throughout industry.

Stocked by the Factory and Electronic
Distributors Everywhere

OHMITE RHEOSTATS
OHMITE MANUFACTURING COMPANY
3662 Howard Street, Skokie, Illinois
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25 Watts
Modal H

Rheostats
Power Resistors
Precision Resistors
Variable Transformers
Tantalum Capacitors
Tap Switches
Relays
R.F. Chokes
Germanium Diodes
Micromodules
Circle 55 on Inquiry Card

WHY YOU

SHOULD
THIHK

MAPICO
WHEH YOU

THIHK

IROH OXIDES

Books
Conversion Factors and Tables,
Third Edition
By O. T. Zimmerman and I. Lavine. Published
1961 by Industrial Research Service. Inc., Mi
sonic Building, Dover, New Hampshire. 710
pages. Price $7.50.

pocket-size, time-saving
This
handbook for workers in all techni
cal and scientific fields. It contains
over 15,000 conversion factors and
122 pages of conversion tables based
on the latest and most accurate funda
mental data. It contains information
velocities, den
on weights,
sities, energies, viscosities, pressures
—mechanical, electrical, thermal, nau
tical, astronomical units—refrigera
tion, air conditioning, hydraulic
power, heat transfer, surveyors’,
photometric, apothecary units — end
numerous others.

FOR

The Design of
Small Direct-Current Motors

FERRITES!...

By A. F. Puchstein. Published 1961 by John
Wiley & Sons, Inc., 440 Park Avenue South.
New York 16. N. Y. 407 pages. Price $12.00.

First of all, Mapico provides a wide range
of pure synthetic iron oxides . unmatched
for uniformity.. produced through the
most precise automatic production controls
in a plant with tremendous capacity. And
Mapico iron oxides are made in three typically
different particle shapes, each shape available
in many accurately graded particle sizes
The selection of the proper Mapico oxide
assists you in controlling electronic
characteristics and shrinkage.

COLUMBIAN CARBON COMPANY
380 Madison Ave., New York 17, N. Y

WRITE
FOR
this useful, free, in
formative chart on
MAPICO pure syn
thetic iron oxides for
ferrites.

Emphasis throughout the book is on
electromagnetic aspects of design
problems and orderly procedure. The
book is eminently suited for use either
as a reference or ns a textbook. Prob
lems calling attention to significant
theoretical and practical points are
included for the use of both the gen
eral reader and the student.

Advances in X-Ray Analysis, Vol. 4
Edited by W. M. Mueller. Published 1961 by the
University of Denver and available from Plenum
Press. Inc., 227 West 17th St. New York 11.
N.Y. 576 pages. Price V5.00.

Contains the complete texts of 3“
reports presented at the Ninth An
nual Conference on Applications of
X-Ray Analysis held August 10-12,
1960 in Denver, Colorado.

Operational Electricity
By Charles I. Hubert. Published 1961 by John
Wiley & Sons, /nc., 440 Park Ave., South, New
York 16, N Y. 530 pages. Price $8.50.

After careful analysis of the tradi
tional methods of teaching this sub
ject and critical examination of the
demands the subject places on teacher
and student alike, the author con
cludes that an integrated study of ac
and de circuits and machines offers
much more than the usual separate
treatment
The text is arranged for two levels
of instruction. This is realized by
blocking off the more complex deriva
tions of formulas net essential to a
basic understanding
electrical
theory. The blocked off derivations
provide additional interest for the
faster students without confusing and
slowing students less well grounded
in the requisite physics and mathe
matics.
(Continued on page 76)
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2 NANOSECOND
MICROWAVE SWITCHING
ID STATE RELIABILITY
Microwave Associates' new coaxial switches provide:
Efficient switching across the microwave spectrum

.

Solid-state reliability for military applications
Lightweight (approx. 5 oz.) ruggedized construction
Low driving power — from 10 to 100 milliwatts

Power handling capability jj^wtts^aVatV^

cycle

Low insertion loss — as low as 0.2 db

Solid-state sum hus are as go-I as the semiconductor
they intorporale All .units des< ib I use the most
develofted for this function by Mit orwave Associati
Semirtvnd iii-tor I hvisinn.

LOW POWER LEVEL COAXIAL SWITCHES
Isolation Switching
Loss (Max)
(Min)
Power

210-240
260-340
400-500
570-630
900-1000
1250 1350

0.2
0.2
0 Ï
0.3
0.3
0.5

db
db
db
db
db
db

20
18
20
20
20
20

db
db
db
db
db
db

20

MEDIUM POWER LEVEL COAXIAL SWITCHES
200-1000
1000-2000
2000-4000

1.5 db
1 5 db
2 0 db

TYPICAL PERFORMANCE
VOLTAGE VARIABLE ATTENUATOR
(425 Me* 25)

TYPICAL PERFORMANCE
BROADBAND MICROWAVE
SWITCH SPST

Insertion

Frequi

22 db
20 db
16 db

ISOLATION

70 rnw
70 mw
70 inw

LOW POWER LEVEL VOLTAGE
VARIABLE ATTENUATORS
Frequency (Mc)

260-340
400-45C
570-630
1250 1350

Attenuation Range

0.2
0.3
0.3
0.5

db-18 db
db-20 db
db-20 db
db-20 db

Nirrow-bind hither frequency units ire iviilabl* with lower
lose and increased isolation.

INSERTION LOSS

400

600

1000
800
FREQUENCY MC

1200

BIAS CURRENT-MILLIAMPS

Units for handling higher powers are now in development. Microwave Associates
lias capabilities for meeting your requirements for single-pole multiple-throw and waveguide
switching devices. Our switches invite comparison. We invite your inquiries.
A quotation/data sheet will be sent on request

MICROWAVE ASSOCIATES, INC.
ELECTION TUBE AND DEVICE DIVISION, Burlington. Mass

Western Union FAX • TWX: Burlington, Mass., 942 • (SRowning 2-3000
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UNNECESSARY
‘'HANDLE WITH CARE” reminders are never needed on United
SAFE-GUARD shipments. The United Agent takes special pride in pro
tecting every article entrusted to him. His Sanitized* vans, custom equipped with cushion-soft padding and manned by well-trained crews,
turn this pride into practical advantages for you.
When you’re planning to move exhibits, electronic devices, office
equipment or machines—any fragile, high-value commodity—get the
safety, convenience and personalized care that only SAFE-GUARD Mov
ing Service provides. Call your United Agent today! He’s listed under
“movers” in the Yellow Pages.

United Van Lines
MOVING

WITH

CARE

INTERNATIONAL HEADQUARTERS

EVERYWHERE®
LOUIS 17. MO
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Cathode Ray Tube Lead

Shielded Power Supply
Cables—Rubber

MiniatudKd Cables
Plastic Microphone Cables

Duplex Connector
Extension Cords

Control
Cables

Magnet

¡rid Wires

Audio Cables

Shielded Interconnecting
Cables

Low Impedance Li

Automati«
Cable

Unpaired Intercom
Cables

Mr. Design Engineer

BELDEN Has It
Every electronic and electrical wire you need—from the
finest drawn magnet wire to the most complex multi
conductor cable.

There is a Belden wire or cable in every insulation and
shielding to meet your design and application requirements.
Here is just part of this complete line. Available from stock.

Individually

Shielded
Control Cables

Shieh
Intea im Cables

^G/U Transmission
Line Cables „
Coiled Test Prod Wire

RC/U Cables
3-Conductor Power Cords

Belden

One Wire Source for
Everything Electronic
and Electrical

electronic wire • magnet wire • lead wire • power supply cords
cord sets • portable cordage

Control Ci

Rubber Microphone Cables

Hook-Up Wires

lature Audio Cables

Duplex Primary Wires
Test Prod Wires

Strain Gauge Cables

Call System Cables
2-Conductor Power Cords

Broadcast Audio Cables

PA System Cakes

TV Eye
Camera Cable

Sound & Alarm Sy;
Cables

2 & 3 Conductor
Extension Cords

Miniature
Microphone Cables

Multiple a
Pair Cables

Mil-Spec Wires

Color, Studio, Closed
Circuit Camera Cables

Industrial
Intercom Wires
75-0hm Video Cable

Lamp Cordage

Portable Cordage

Coiled Cords

ELECTRONIC INDUSTRIES

October 1961

Teflon* Wires
•DuPont trademark

Shielding & Bonding
Cable

Special
Sound Cables

Books
(Continutd from page 72)

Management Models 6 Industrial
Applications of Linear Programming,
Vol. I
By A. Charnet and W. W. Cooper. Published
1961 by John Wiley & Sons, Inc., 440 Pork
Avenue South, New York 16. N. Y. 471 pages.
Price $11.75.

These volumes illustrate all aspects
of the underlying theory of linear
programming with concrete numerical
examples accompanied by explana
tions which 1) carefully explain the
theories and examples, and 2) suggest
further possible applications. Accom
panying geometric representations are
included whenever possible as a fur
ther aid to intuition and understand
ing. Volume I provides n thorough
preparation for Volume II and serves
as an introductory text.

Magnetic Control ol Industrial
Motors

Waveline precision Waveguide Switches are avail
able in seven waveguide sizes to cover the frequency
range of 3.95 to 40.0 KMC. These manually operated
devices have been designed for applications in the
laboratory or for microwave systems to make alter
nate connections between two waveguide inputs and
two waveguide outputs.
Excellent electrical characteristics are achieved
by unique precision and assembly techniques which
Waveline has developed to provide the highest qual
ity of microwave instruments. Full waveguide range
operation is obtained with a VSWR of 1.10 maximum
and an isolation greater than 60 db.
The switches are normally supplied with rotation
in the narrow wall plane (circular bend of the rotor
in the "E" plane) and are manually operated by
means of a knob. Also available are “H” plane
versions which are designated by suffix letter H.
Waveline
Model No

378-E
478-E
578-E
678-E
778-E
878-E
1078-E

Frequency
Range KMC

Waveguide
Type

to
to
to
to
to
to
to

RG-95/U
RG-106/U
RG-68/U
RG-67/U
RG-107/U (AL)
RG-66/U (AL)
RG-96/U (AL)

3.95
5.85
7.05
8.20
12.40
18.00
26.50

5.85
8.20
10.00
12.40
18.00
26.50
40.00

CALDWELL, NEW JERSEY
Phone CApital 6 9100
TWX Caldwell, N J 703

Part I: A-C Control Devices and Assenblies. By
Gerhart W. Heumann. Published 1961 by John
Wiley & Sons. Inc., 440 Pork Ave.. South,
New York 16. N. Y. 273 pages. Price $9.00.
Part II: A-C Motor Controlers
By Gerhart W.
Heumonn.
Published 1961 by John Wiley tr
Sons Inc., 440 Park Ave. South, New York 16.
N. Y. 334 pages. Price $9.00.

In what are primarily application
books, controllers for industrial type
A-C and D-C motors are carefully an
alyzed and each type of motor is
granted full treatment in conjunction
with its associated controllers. Motor
performance data for the A-C squir
rel-cage, wound-rotor, and synchron
ous motors are presented as well as
data on D-C series and shunt motors;
this is accompanied by formulas use
ful for calculating motor performance
when motors are used with different
types of controllers. Principal cir
cuits, selection of controller sizes and
components, economic factors affect
ing controller selection, motor protecsion, and existing safety codes and
standards are all given the most com
plete coverage possible.

Plasmas and Controlled Fusion
By David J. Äose ond Melville Clark, Jr. Pub
lished 1961 by The Technology Preet, Moss.
Inti, of Technology and John Wiley & Sons.

This book is a graduate-level text
book
the principles underlying
plasma physics and controlled fusion.
The authors are M.I.T. professors experienced in teaching, research, and
engineering applications of plasma
physics.
The first twelve chapters
plasma physics, hydromagnetics, and
elementary gaseous electronics in as
sociation with transport nnd electro
magnetic theories. The last four chap
ters dwell more specifically upon the
controlled fusion problem, including
experimental and theoretical ap
proaches, and methods of eventual
energy recovery.
(Continued on page 82)
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front
end

at the
finish

and...

AM Pin-cert* Pin And Socket Connectors Cost Less!
... and there are two good reasons why!
AMPin-cert Connectors give you the only stamped and formed pin and socket contacts
in the industry.
Automatic application of the AMP* solderless termination technique precision
crimps contacts to leads at rates of 1,600 or more per hour with the use of minimum
skill labor.
AMPin-cert Connectors cost less to buy and ... less to apply—give you connector per
formance of extreme reliability at the lowest installed cost in the industry.
Additional features include:
• Choice of 5 types of contacts
• Snap-in design contacts with cantilever beam con
struction for easy insertion and dependable retention
forces
• Wide variety of configurations and sizes
• Complete line of matching hardware
For all the money saving facts on AMPin-cert Pin and Socket
Connectors write for complete information today!
• TrMxnwk

oo
•00
00

00
0000

al AMP Inc.

op
o ■ • • ■oo
o
oo - oo

AMP Incorporated
AMP product* «nd Mginaering i**ist«ne« «r* available through subsidiary companies in: Australia • Canada • England • Franco • Holland • Italy • Japan • Mexico • West Germany
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SEMICONDUCTOR NEWS: FROM WESTINGHOUSE AT YOUNGWOOD

Westinghouse announces new16-amp
“Rock-Top"Trinistor®controlled rectifier
Proven “Rock-Top" quality is now available in JEDEC 2N681 Trin
istor Controlled Rectifier series! These latest additions to the West-

inghouse power semiconductor family incorporate the field-proven de
sign features of the broadest line of medium and high-power switching
devices. Such features as hard-soldered junctions and hermetically
welded cases provide an extra assurance of reliability at no extra cost.
Additionally, each device is 100% tested to maximum ratings. These
new devices from Westinghouse, world leader in silicon technology, are
backed by production experience with high-power semiconductors for
military and industrial applications.
Westinghouse 2N681 series Trinistors a re ideal for such applications as:
motor speed control
temperature control
inverters
static
switching. For more information, or technical assistance, call or write
Westinghouse Electric Corporation, Semiconductor Dept., Youngwood
Penna. You can be sure if it’s Westinghouse
SC 1049
For prompt delivery, order from theae Westinghouse distributors
IKftM
B.rmHithom 5. Ala /FA 2 0588
K» SEMICONDUCTOR INC
CAMERADI
Pittsborth, Pa /EX 1-4000
CiANI I ELECTRONICS. IN<
Baivi Maas/CO 7 4700
ELECTRONIC WHOLESALERS. INC Malbouriw. Flor ids/PA ÎIMI
Camdon. N J /WO 4-8560
GENERAL RADIO SUPPLY CO.IHC
KANN EILERT ELECTRONICS. INI

Biltimor,. M4/TU S AME
hr» York, N Y /RE 2 MOO
ClovolonO. Ohio/UT 1 6060
RADIO 1 ELECTRONIC PARTS CORP
Loot Ulond. N Y./PI 6 6520
SCHWEBER ELECTRONICS
Silvw Spring. M4/JU 5-7023

NIWtSTEIN

HALLMARK INSTRUMENTS CORP.
INTER-STATE RAOIO 4 SUPPLY COI.
LENERT CO.
MIDLAND SPECIALTY CO

SEMICONDUCTOR SPEC IHC

UNITED RADIO. INC

Dattas. Tasas/RI 7 KU
Donoor 4. Coto /TA 54257
Houston. Tous/CA 4-2663
El Paso. Tosas/KE 3-9555
P1> iw<s Am . Al 14254
Alkuquofqua, H. M./CH 7-0236
Indianapolis. Ind /ME 7-5571
Chicato. Ill /HA 24860
Detroit. Midi /BR 3-2900
Cmcumati. 0kto/MA 14530

IBTUN

ALMAC ELECTRONICS CORP.
ELMAR ELECTRONICS

I C l SEMICOHDUCTORS. IHC
NEWARK ELECTRONICS CO.

SooHlt Wish 'PA 3 7310
Oikland. Col /TE 4-3311
Los A->«l«- Col BR 2-9154
Polo Atto. Cal /OA 1-7541
Intlowood, Col /OR 44440
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NOW!

Measure phase
angle directly
in degrees
with counter
speed and accuracy!

This new 526D plug-in unit for
V 524C/D Electronic Counters
allows fast, direct phase angle measurements—
ideal for servo applications

Other Plug-ins for 524C/D Counters
Order the measuring capability you need at present, later add other plug-ins
to increase the usefulness of your 524 counter.

w
e SOSA Frequency Converter. SOM 00.
extends counter to 100 MC

5S5B Frequency Converter. 0000.00.
extends counter to 090 MC

$ MSC Frequency Converter. 0435 00
extends counter to SOO MC

Brief details, hr 524C/D Electronics Counters
Measure frequency 10 cps to 10.1 MC, period to 100
KC without plug-ins. With plug-ins measure fre
quency to 500 MC (with accessories to 18.0 GC), time
interval 1 psec to 100 days. Measurements are auto
matic, direct reading, require no tedious calcula
tion or interpolation. Big, bright Nixie readout (524C)
or columnar neon readout (524D). Maximum resolu
tion 0.1 z<sec, stability 3/10® short term, 5/10® per
week. High sensitivity, high impedance. Can be stand
ardized with WWV; available for printer operation.
Readily used by non-technical personnel. Highest
quality construction, military type design. 0 524C,
$2,400.00. ip 524D, $2,150.00 Rack mount models
available.

With the 0 524 Counter and the new
5260 Phase Unit, you can measure
phase angle between two signals con
veniently, accurately and at any fre
quency from 1 cps to 20 KC. At 400
cps, readings are direct in lOths of de
grees; at other frequencies readings
are in time units with a resolution of
0.1 microsecond.
The new phase unit plug-in, whose
specifications are given in detail
below thus adds still greater versa
tility to the unique 0 524C/D count
ers. Details of other 525/526 series
plug-ins appear on opposite page.

SPECIFICATIONS 0 526D Phase Unit
Range: Phase angle 0 to 360*, lead or lag
Frequency Range: 1 cps to 20 KC
Reads In: Time units with maximum resolution of 0.1 psec over full frequency range. For fre

quencies 396 to 404 cps, x 3,600 frequency multiplier provides readings direct in lOths of
degrees.
Accuracy: ± 0.1° ±
x 360* (where F, is frequency of phase-measured signal and F. is
counted frequency, assuming noise 65 db below signal).
Input Voltage: 5 to 120 v rms; usable to 240 v rms.
Input Impedance: Approx. 1 megohm, 80 pf shunt
Price: $750.00

8 other widely used 0 Electronic Counters

0

523C/CR Electronic Counter

10 cps to 13 MC with new 0.1 v sensitivity.
Bright Nixie In-line readout Measures
time Interval 1 p*ec to 10* sec. and period
0.00001 cps to 100 KC and phase angle.
Stability 2/10* per week. Improved cir
cuitry prevents triggering by unwanted
signals, noise. Results appeer in seconds,
msec, nsec or KC with automatic decimal.
523CR (rack mount) $1,550.00;
523C
(cabinet) $1,579.00

0

0

0

623D/OR Electronic Counter
Offers electronic features identical with
those of
S23CR but has six-place neon
columnar readout A 523OR (rack mount)
$1,285.00; 0 523D (cabinet) $1310.00.

a

■$)522B/BR Electronic
Counter

% 521 Series Industrial
Counter

Popular 0 S22B/BR measures fre
quency 10 cps to 120 KC, period
0.00001 cps to 10 KC, time intervol 10
>mc to 10* sec. Reeds direct in cps,
KC, seconds, milliseconds. Time
nose stability 1/10* per week; counts
automatically, resets, oction repeti
tive. Applications include measure
ment of production line quantities,
nuclear radiation, power une fre
quencies, very low frequencies, and,
with transducers, a wide array of
physical quantities and phenomena.
522B (cabinet) $915.00;
(rack mount) $900.00.

offers hve Model 531 count
ers, all useful in measuring fre
quency, random events per unit
of time, and, with transducers,
speed, rps, ipm. we ght, pres
sure temoerature. etc. Direct
readings, display time variable
or “hold”; four instruments cov
er frequency range 1 cps to 120
KC; the fifth measures to 12
MC. Two models with big, bright,
in-line numeric readout, three
with columnar neon display.
Prices $475 00 to $955.00. Cabi
net and rack mounts available.

0

0

HEWLETT-PACKARD COMPANY
1089B Page Mill Road
Cable “HEWPACK"

Palo Alto, California
DAvenport 6-7000

Sales representatives in all principal areas

ELECTRONIC INDUSTRIES

•

October 1961

HEWLETT-PACKARD S.A.
Rue du Vieux Billard No. 1
Cable “HEWPACKSA”

Geneva, Switzerland
Tel. No. (022) 26. 43. 36

Books
thode

Thru-Connected
Printed Wiring Boards

JIH^iu] । Reliability!
I Re.usability!

(Continued from page 76)
Automatic Control and Computer
Engineering, Vol. I
Edited by V. V. Solodovnikov. Published 1961 by
Pergamon Press, Ltd., Headington Hill Hall,
Orford. England. 502 pages. Price $15.00.

These volumes contain papers pre
sented at a recent U.S.S.R. conference
on Automatic Control and Computer
Engineering organized by the Scien
tific Technical Society of the Instru
ment Making Industry. Volume I is
devoted to the problems of developing
and applying the resources of up-todate computer engineering in the
automatic control of manufacturing
processes. Attention is given to both
analogue and digital computing tech
niques.

Statistical Processes and
Reliability Engineering

Fused In Place Eyelets-^

Solder flowed under flanges
by high current electrode
set dies using latest equip*
ment improvements — fast,
flexible, economical.

By Dimitris N. Chorafas. Published 1960 by D.
Van Nostrand Co., Inc., 120 Alexander St..
Princeton, N. J. 438 pages. Price $12.75.

This book is designed primarily as
a tool for engineers, and particularly
for reliability engineers. It presents
to the reader an integrated approach
to stochastic processes and to their
use as a means for prediction and
control. The author views statistics
as a fundamental tool for scientific
investigation and he first presents and
explains statistical laws, and then ex
plores their relationships with engi
neering disciplines and practices.

Plated Thru Holes---------

Using copper reduction
techniques for sensitizing
in conjunction with pre
clad laminates — compact,
reliable, excellent compo
nent soldering and high
component density.

Modern Mathematics for
Engineer, Second Series
Edited by Edwin F. Beckenboch.
by the McGrow Hill Book Co.
42nd St., New York 36, N.
Price $9.50.

Funnel Tubelets

Funnel shaped tubelets —
permit easy component in
sertion, repeated removal
and re-mounting without
damage to board or
adhesion — maximum re
usability.

I

New Three-Dee______
Sealed Harness

Book is intended for engineers,
entists, mathematicians, students,
teachers, and others who wish to keep
abreast with current applied mathe
matical developments, resulting large
ly from the demands of modern engi
neering programming and design.
Material is divided into three parts:
Mathematical Methods, Statistical and
Scheduling Studies and Physical
Phenomena.
Sensory Communication

Methode’s new fully en
capsulated multi-layer cir
cuitry — permits unlimited
cross-overs and taps, flex
ible, conformal, light and
tough for interconnecting
individual circuit cards or
black boxes.
*37 to one
micro photographic
cross-section

Published 1961
Inc.. 330 West
pages.

Editea by Walter A. Rosenblith.
by The M.l.T. Press, Mass. Inst,
Cambridge 39, Mass., and John
Inc., 440 Park Ave., South, New
844 pages. Price $16.00.

Un the BeM Prefabricated Wiring Technique
for Your Requirement . ..

All AW

AVAILABLE

FROM.

’ethode manufacturing corp
7447 W. Wilson Avt

tt-

Circle 63 on Inquiry Cord

Chicago 31, III.

Published 1961
of Technology,
Wiley & Sons,
York 16, N. Y.

Chapters in this book represent the
contributions by forty-two partici
pants in the International Symposium
held at M.I.T.’s Endicott House in
July 1959. The chapters present ex
perimental results and theoretical con
siderations from a variety of ap
proaches. The authors, who are well
known for their research contribu
tions, have tried to present evidence
that should prove useful to formula
tion of principles of sensory communi
cation.
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SUBMIN TRANSISTORS
Patterns of

Key to the ability of
Raytheon subminiature transis
tors to meet the shock and vibra
tion of stringent military and
industrial applications is their re
liable welded hermetic seal. Made
possible by Raytheon’s thirty-five
years of achievement in welding
and glass seal technology they
fully meet the variable frequency
vibration, centrifuge, and me
chanical shock requirements of
MIL-S-195OOH To further assure
reliable operation and stability
of electrical parameters all units
are sealed in a carefully con
trolled atmosphere. Vacuum
baked and aged at elevated
temperatures.

More than 95% smaller
and 87% lighter than their TO-5
equivalents, Raytheon subminia
ture transistors provide excellent
power dissipation and extreme
dependability for high density cir
cuit packages. Raytheon's com
plete line offers a wide selection
of silicon and germanium types
in low-cost, single and double
ended versions, immediately avail
able in quantity.

For complete technical
data and application engineering
assistance, in well as price infor
mation, please write or call the
Raytheon office nearest you. For
immediate local delivery, call on
your Raytheon distributor.

RAYTHEON
SILICON ANO GERMANIUM DIODES AND TRANSISTORS • SILICON RECTIFIERS

•

CIRCUIT-PAKS

BALTIMORE, MD SOuthfield 1-0450 • BOSTON MASS., DEcatur 2-7177 • CHICAGO ILL. NAtional 5 4000 . DALLAS. TEXAS. LAkeside t 1921 • DAYTON. OHIO. BAId*m 3-8128
DETROIT. MICH., TRinity 3-5330 • ENGLEWOOD CLIFFS. N J.. LOwell 7-4911 (Manhattan. Wisconsin 7-6400) • LOS ANGELES. CAL.. PLymouth 7 3151 • ORLANDO. FLA.. GArden 3 0518
PHILADELPHIA. PA. (Haddonfield N J.). HAzel8-1272 » SAN FRANCISCO.CAL.(RedwoodCity). EMerson 9-5566 «SYRACUSE. N.Y..Howard 3-9141 • CANADA: Waterloo. O"t . SHerwood 5-6831
GOVERNMENT RELATIONS. Washington. D. C , MEtropolitan 8-5205
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Circle 64 on Inquiry Card

Magnets for three newest accelerators

made of Armco A-6 Electrical Steel

Deutsches Elektronen-Synchrotron, Cambridge Elec
tron Accelerator and Princeton-Pennsylvania Acceler
ator utilize special magnetic properties of Armco A-6

New steels are
Lborn at à
Armco

Design and construction of magnets for these powerful but precise research de
vices demanded the maximum in material performance and uniformity Key factor
in the selection of Armco A-6 for these special multi-ton magnets was
its desirable combination of properties—exceptionally good permeability
at low inductions, low coercive force, and uniformity of properties in all
'
directions Excellent flatness and good punchability of A-6 also facilitated
production of the thousands of laminations required.
In addition, Armco’s long experience in the manufacture of magnetic alloys pro
vided an important bonus. An official at one of the laboratories expressed it this
way, “Our physicists and engineers feel that the success of the magnet design
and construction is in part due to the exceptional cooperation extended by Armco
Steel Corporation."
Armco TRAN-COR A-6 also offers unique advantages for electrical apparatus such
as audio transformers, high-impedance devices and high frequency generators
(400 tu 1200 cycles). Complete design data as well as technical assistance are
available to help you use this special Armco Electrical Steel most effectively
Just write us for complete information Armco Division, Armco Steel Corporation,
3041 Curtis Street, Middletown. Ohio.

ARMCO

Armco Division

Circle 65 on Inquiry Card

in multi-channel
recording
systems
there is
nothing newer

. . There are many reasons why Brush’s
newest oscillograph is the ideal choice for today’s most advanced telemetry and computer
systems. Its precision and reliability are proven. You get analog data instantly recorded on
eight 40mm channels . . . and the sharpest traces on rectilinear coordinates you’ve ever seen.
Thirteen electrically controlled chart speeds take the guesswork out of interpretation. All
functions are operated by pushbutton . . . including an ingenious auto-load chart changing
arrangement. But . . . the most important reason of all is that this vertical panel oscillograph
carries the name "Brush”. No one is as qualified. See for yourself. Call, write or wire.

brush
37TM and PERKINS

INSTRUMENTS
CLEVITE

CLEVELAND 14. OHIO

Unretouched phoV" of simulated display on face of H-1038 multi-mode Tonntron tube.

Now you can get clear, constant image displays of slow-scan TV
transmissions from space vehicles, satellites, or earthbound sub
jects. The new Hughes multi-mode Tonotron* storage tube, the
most unique display device on the market, makes this possible.
In addition to the excellent capabilities previously available from
Tonotron tubes—controllable persistence and high brightness—
these new multi-mode tubes offer the ability to selectively erase
target information, present moving cursors on stored displays, and
produce high resolution light or dark trace halftone images.
The Hughes multi-mode Tonotron tube
can solve your display problems too.
Write or wire today for full information.
For export information, write: Hughes International,
Culver City, California.
•Trademark, Hughes Aircraft Company

VACUUM TUBE PMDUCTS DIVISION

2020 Short Street,

OmmsìOo,

Calif.

Dark Trace Writing: For
high-contrast, black-on-white,
line or halftone displays with
resolution over 125 lines per in.

Write-through: Superimpose
non-stored data like cursors,
target markers, artificial hori
zons, maps, on stored displays.

Selective Erasure: Retains
full brightness of entire d' ¡play
with high resolution. Elimi
nates unwanted information.

ELECTRONIC INDUSTRIES

October 1961

o

MICROWAVE ROUND-UP STORY

A round-up story which gives a very brief history of the art, highlights recent developments in the field,
□nd dwells at length on masers and lasers.

•

DESIGNING A POWER METER FOR THE MICROWAVE REGION

A double bridge principle is used to compensate for temperature variations in this extremely accurate
new instrument.

TWT FOCUSING GOES MODERN
The cumbersome solenoids used with the early TWT's are now passe, except for very low noise tubes.
Today’s small, lightweight integrally packaged tubes contain the focus structure within the tube capsule.
This article describes the three moaern focusing techniques: uniform-magnetic-field by miniature solenoids,
electrostatic, and periodic-permanent-magnet.

•

HIGH POWER TWT'S WITH WAVEGUIDE BANDWIDTHS

Present TWT's which exhibit bandwidths, comparable to waveguide or other passive microwave com
ponents are limited in power to only a few watts of average power and to about a KW of peak power.
A loaded waveguide inter-action circuit is described which has just had its frequency capabilities extended
fo equal that of waveguide.

MEASUREMENT OF VSWR IN COAXIAL SYSTEMS
This article provides a simplified explanation of the definition and measurement of coaxial VSWR. It lists
the accuracy obtainable with presently available equipment and brings to light the lack of standardiza
tion still present in the measurement and specification of coaxial VSWR.

Plus all other regular departments
Our regular editorial departments are designed
to provide readers with an up-to-the-minute sum
mary of world wide important electronic events.
Don't miss Radarscope, As We Go To Press, Elec-

fronic Shorts, Coming Events, El Totals, Snapshots
of the Electronic Industries, El International, News,
Briefs, Tele-Tips, Books, Representatives News,
International Electronic Sources, Personals, etc.

COMING SOONELECTRONIC MATERIALS—NOW AND IN THE FUTURE!
Within the last two years there has been a new comprehension of the inherent electrical properties of
materials. Stemming from the science of solid-state techniques a deeper appreciation of the behavior
of the electron and its reactions to its environments is taking place. This article reviews the various
areas of materials of particular current interest to electronic engineers, and points out the direction of
future advancements.

Watch for these coming issues:
«NOVEMBER
9th Annual Microwave
Issue

«JANUARY
Statistical

«MARCH
Arnual IRE Issue

Thin films are in the research "limelight."
Micro-miniature units are in production.
What will be the interim category?
Here's one suggestion—using discrete components.

Applying Dot Components
to Electronic Packaging
THE Dot packaging system uses discrete, individ* ual components. By keeping components as basic
circuit elements, adequate design flexibility is re
tained. Thus, design progress in new systems is not
stifled by lack of suitable, standard circuits or
modules.
Small size is attained by using very small com
ponents with a single, standard dimension. The Dot
system standardizes on a disc-shaped component 0.030
in. thick. Fig. 1. The disc diameter may vary. The
ends of the disc form the component terminals.
Dot component availability is basic to the system's
success. At the start of 1960, there were few Dot
components—only some experimental diodes. By the
end of that year a number of Dot component sources
were available, Fig. 2. More components have been

circuits, can be used here; but, for some uses, the
more exotic materials, e.g., ceramics, beryllia, and
insulated metals may be preferable.
Next, we bond the components in the holes. This
can be done with a thick epoxy adhesive, applied to
the assembly with a “squeegee” action. This forms
all the bonds in a single, simple operation.
Finally, a conductor pattern is applied to each side
of the sub-strate, or card. Perhaps the easiest way
of doing this is to apply conductive adhesives, e.g.,
silver-filled epoxy, by silk screening. Of course, other
methods of connection may be used.
If desired, the completed cards may be spray- or
dip-coated for moisture protection. Some circuits
which have been made this way are shown in Figs.
3 and 4.

Fig. 1 (left): Discshaped component
with a thickness of
0.030 in. is standard
of the Dot System

0 0 050' PREFERRED
DOTS’
o ioo’
0 ISO’ ACCEPT*»^
O IOO"
O ZSO'

TWVT1W SURFACES SHALL BE
FINISHED
«Mr SUITABLE
MATERIAL TO
CCNKY-CWE
PLASTIC CONNECTIONS’CAN BE
APPLIED GOLD IS PREFERRED

Fig. 2 (right): Avail
able Dot components
with manufacturer’s
name.

» el £ computing capacito*
(CE RANK Ï

added and their preliminary evaluation completed.
Availability is constantly improving as more firms
become aware of the advantages and potential of the
Dot system. Once units are available, the next step
is to assemble them. Here is where one of the sys
tem’s main advantages becomes apparent—the de
signer is free to do as he chooses.
Assembly

• HUSHES AIRCRAFT COMPANY
D’ODE

For many uses, the following assembly method is
satisfactory. First, select a sub-strate material. Sub
strate problems are slight Ordinary materials, e.g.,
epoxy/glass, which have long been used in printed
ELECTRONIC INDUSTRIES
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This audio amplifier
has a parts density
of 630 parts/ in*, con
taining 2 transistors
6 resistors, and 2
tantalum capacitors
The power gain it 48

By J. R. GOODYKOONTZ
Spoce Technology Laboratories, Inc.
2400 E El Segundo Blvd.
El Segundo Cold

and R. C. FRANK
Douglas Aircraft

Co.

627 Son Vincente Blvd

Santo Monica Calif

Reliability Considerations

The basic feasibility of the Dot packaging system
has been shown. But how good is the system? What
is its reliability?
Answer. The objective is to produce equipment by
this method which is far more reliable than present
equipment. It will take time, of course, to develop
data which will yield a meaningful reliability picture.
Reliability data accumulation is still in the early
stages; the results to date have been encouraging.
Basically, the program is divided into two parts:
(1) Component Evaluation or Qualification Testing.
This effort’s scope is quite normal. We simply apply
the same test methods used for other components.
This evaluation is proceeding independently of any
particular system considerations.
(2) Evaluation of the Fabricating Process. Here
we are concerned with connection reliability, re
sistivity, insulation resistance, etc.
Figs. 5 and 6 show something of the general nature
of these evaluations. Using many of these boards we
are able to obtain statistical data on connection re
liability, a« well as on resistivities.
Since evaluation is still in the early stages, it would
be premature to quote figures. However, the results
so far are most encouraging; and, we are confident
that both components and processes will combine to
produce equipment of superior reliability.

Unit Assemblies
In Figs. 3 and 4 three wafer-like circuits, roughly
the size of postage stamps, were shown. These units
were built for feasibility demonstration only. We
would not seriously propose building up complex sys
tems from these units because of the prohibitive in
terconnection problem.
A better approach we feel is to put more functions
This article was prepared while both men were employed by
Communications Division, Hughes Aircraft Co., Los Angeles
45. Calif.
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on a single board or card. This is a layout of a sub
unit (the digital delay line of the AN/URC-15 air
borne converter) using Dot components.
Originally, the subunit had 300 components pack
aged in 17 plug-in modules—three double flip-flop
cordwood modules and 14 diode gating modules. It
required some 219 plug-in connections and a greater
number of wire-wrapped connections. The subunit
occupied a 32 in.3 and had a parts density of 16,000
parts/ft.3
The same subunit, redesigned with Dot components,
Fig 3: This 18 component flip-flop contains 2 transistors, 4 diodes
eight resistors, and 4 capacitors: gross parts density, 1100 parts in* 8

To achieve this, two spring contacts are provided;
one flat, one curved. These are fastened permanently
to the card edge. The spring connector, however, does
not grasp its mating part in the usual fashion. In
stead, the mating part is inserted and then the con
nector is compressed. The compressing action is natu
ral since the cards are going to be stacked and com
pressed anyway.
Thermal Aspects

Fig. 4 This blocking oscillator has a relatively modest parts den
sity of 500 parts /in’/ with I transistor. 1 diode, 2 capacitors. 2
resistors, and I transformer. The latter was made at the Hughes lab.

Dot Components

(Continued)

occupies Vs in.3 Allowing an equal volume for clear
ance on each side of the card results in a total vol
ume of 23 in.3 and a net parts density near 780,000
parts/ft.3
In addition to the excellent size reduction, the num
ber of external connections is reduced to 11. This
is a decrease of the external connections by a factor
of 20. Such a decrease is the battle half won. A num
ber of such sub-units, or cards, would be stacked
together to form a whole unit or system.
This many-layered sandwich consists of functional
cards alternating with sheets of aluminum which act
as heat conductors. Thin sheets of mylar or other in
sulating material lie between the aluminum and the
cards. The assembly is compressed by screws or other
members so that it becomes a brick-like structure—
virtually immune to the effects of vibration. Yet, it
can be disassembled completely and repaired—down
to the component level. Components may be punched
or drilled from the cards and replaced. Connection
repair is then made by hand. A small brush, or pen,
can be used to apply new conductive adhesive con
nections.
Although it is possible to reduce the number of
interconnections by placing numerous related func
tions on a single card, it is still necessary to have
some. Wire-wrap terminals can be brought out from
the card edge and the interconnections made by the
standard wire-wrapping technique. Of course, to take
such a unit apart, it would be necessary to unwrap;
however, this is possible, although not easy.
A fully disconnectable connector is also desired.
The main problem is to conserve connector width. Con
siderable effort has been exerted to achieve a card
only 0.030-in. thick. We cannot permit the connector
to cancel out this gain; in short, a 0.030-in. thick
connector is needed also.
90

In microelectronics, attention must be given to the
thermal problem. Certainly as parts densities go up,
power densities go up also. But there is a bright side
to the picture in that the geometry of a Dot assem
bly is so simple that accurate calculations can be made
of the temperature that will exist within the assembly.
Thus, the thermal analysis will be right the first
time and it will not be necessary to design thermal
mockups to gather empirical data; nor, will it be
necessary to overdesign thermally to avoid unpredicta
ble hot spots. Examining the structure in cross sec
tion, Fig. 7. we see that convection and radiation are
ruled out as heat transfer means. Only conduction
through the aluminum spacers needs to be considered
and this conduction is limited essentially to two di
mensions. Note that spacer technique is only one
of the methods of heat removal. Others might be to
use metal or beryllia substrate materials.
Using the spacers, there are 3 main thermal drops
to consider: (1) Afi across the interface, (2) AG
along the length of the aluminum conductor. The
amount of drop is dependent upon the length of the
path and the thickness. Knowing these two things,
and the dissipation densities involved, the drop can be
calculated. For power dissipation densities antici
pated (say, 1 watt/in.2), paths only 2 or 3 in. long,
and aluminum spacers 0.020-in. or 0.030-in. thick,
this drop is negligible. (3) The third drop, AG. is at
the junction of the aluminum conductors and the heat
exchange or sink; and, this will be a function of the
particular design. Of course, this junction will be

designed with low drop as its major objective. In any
event, prior to building any equipment for test, it
should be possible, knowing the sink temperature, to
establish the temperature inside the substrate within
a degree or so.
AG was measured by an experiment conducted to
insure that the calculations of this value were correct.
To do this 16 resistors were imbedded in epoxy glass
in a one-inch-square area. Calibrated thermistors
were also imbedded in this area so that the substrate
temperature could be monitored. Eight layers of
%-mil mylar were then placed over each side of this
ELECTRONIC INDUSTRIES
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test piece and thick metal plates, or heat sinks, were
pressed against each side of that. Thermocouples were
imbedded in the metal plates near the surface of the
interface. By dissipating power in the resistors we
were able to produce a Ai across the mylar. At 1- or
2-watts dissipation, this drop was not measurable.
At 10 watts, curves indicate that even at this high
wattage, Aix could only be a few degrees; the curve
indicates from 4.5“ to 1.5 C.
Thus, we do not feel that getting the heat out of
the package is a particularly difficult problem. How
ever, some sophistication will be needed in the design
of the compact heat exchangers needed for these
assemblies.
Manufacturability

Another problem is that of identifying and han
dling these small components. Is automation possible?
Or practical?
The advantage afforded by the small size of the Dot
component is realized only after it has been installed
in a circuit. Preceding that time, its small size is a
disadvantage.
Identification is a major problem since even color
coding is impractical. The small size also makes han
dling by the user, if not by the supplier as well, quite
difficult. The component simply cannot be handled
readily by “hands” or even by what could be con
sidered normal-size machinery. This problem is not
merely a matter of installing the component at the
production line, but includes the whole gamut of han
dling from the time the component is made—inspec
tion, packing, shipping, receiving, unpacking, testing,
transfer into stores, transfer out of stores, etc.
Dot components must be packed so that identifica
tion and handling will be facilitated. Further, a
standard packing method must be used for all Dot
units. This technique must be compatible with both
manual and automatic methods of testing, storing,
inspecting, and installing.
The method suggested is that the components be
mounted individually in cards, Fig. 8. By use of such
a card the component identity, as well as record of
test and inspection when this is desired, can be main
tained up to the instant of insertion onto a substrate.

A REPRINT

,

of this article can be obtained by writing on company letterhead to

The Editor
ELECTRONIC INDUSTRIES, Chestnut & 56th Sts , Phila. 39, Pa

Moreover, the card is large enough to be handled easily
by people as well as machines. Actual installation is
also simplified; the card is merely positioned so that
the component rests directly over the proper hole in
the substrate and the component is then “punched”
from the card to the substrate.
Besides providing a simplified means of identifica
tion and handling, the card provides a high degree of
protection for the component. Spare parts handling
in military establishments would also be facilitated
by use of this mounting means.
Finally, the arrival of the automatic factory would
be hastened since these cards can be handled easily
by simple, standard machinery. Of course, the sim
pler the automation machinery is, the cheaper it is;
the cheaper it is, the sooner it becomes justified
economically, and put into use.
A magazine or dispenser, solenoid operated, can
dispense one component at a time. It can be used for
all Dot units regardless of their diameter. Such a
magazine could be used as a basic component of a fully
or partially automated assembly system.
Considering the assembly operation, the elimina
tion of errors is a major objective of an assembly
device, be it automatic or manual. Our auto-manual
station achieves error elimination by eliminating the
necessity of the operator to make a decision of any
kind. In addition, the station makes the assembly
task easier and more rapid.
The station is programmed by means of a plastic
impregnated paper or fabric roll, which is divided
into frames, one per component. Each frame has one
indexing hole at the side and a row of magazine pro
gram holes. In addition, there will be a component
mounting card outline drawn on each frame with a
hole at the component position.
The cycle of operations to install one component is
as follows:

Fig. 5 Heft) : Photograph of the comb pat
tern used to investigate insulation resist
also silver migration effects.

Fig- 6 (right): This is the connection test
board which contains some 1200 brass slugs,
or feedthroughs, connected in series.
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Dot Components

(Concluded)
By JOHN J. JONES

(1) The operator presses an advance button,
(2) A motor drives the roll to the next frame,
automatically stopping at the correct position by
sensing the indexing hole,
(3) The magazine program reader leads the mag
azine program holes in the top of the frame and so
generates a signal which actuates one of the solenoid
operated magazines,

Research Engineer
Applied ItManh Laboratory

Sylvania Electric Products Inc.
100 First Avenue

Waltham 54, Mass.

Design is Speeded By

Fig. 7: Thermal drops in a Dor system assembly.

Using the

ALUMINUM
PLATE

SUBSTRATE
ALUMINUM
PLATE

HEAT
SINK

c««a-xK-ta2 sa

Comp»"’

Fig 8: For ease of
handling and identi
fication, each com
ponent is mounted on
a card. This also is
advantageous for systei-a using automa
tion.

01H3OTf:
KING ELECTRONICS, MG

(4• The selected component falls into a constantly
moving belt and is delivered to the operator,
(5) The operator places the component mounting
card within the component mounting card outline and,
by means of a small tool, pushes the component from
its mounting card into the substrate,
(6) The empty component mounting card is dis
carded, and
(7) The operator presses the advance button, caus
ing the program roll to advance to the next frame.
When all components are installed, the substrate
and tray are passed on to the next station for com
ponent bonding and conductor application. These will
be batch processes.

REFERENCE PACES
The pages in this section are perforated for easy re
moval and retention as valuable reference material.
SOMETHING NEW HAS BEEN ADDED
An extra-wide margin is now provided to permit
them to be punched with a standard three-holepunch without obliterating any of the text. They can
be filed in standard three-hole notebooks or folders.

TN an earlier article we showed how some simple
J- graphical techniques can aid the analysis and de
sign of single-tuned band-pass filters. Now we’ll treat
double-tuned band-pass filters, i. e., filters with a trans
fer function containing a pair of closely spaced, iso
lated, complex poles. Let’s examine a commonly
occurring circuit: the transformer-coupled, double
tuned band-pass filter, Fig. 1.
The transformer is described by 3 measured pa
rameters: Lt, the self-inductance of the primary side;
L2, the self-inductance of the secondary side; and,
the effective turns ratio of the trans
former. Additionally, we known that the primary
actually contains
turns and the secondary, N2
turns. For convenience, we replace the transformer
with the equivalent circuit model,2 Fig. 2a, where Lml
is the magnetizing inductance (that part of Lx which
is coupled by common flux with L2) measured on the
primary side, and
and La are the leakage in
ductances of the primary and secondary, respectively.
The ideal transformer in the model has a turns ratio
No/Nj for all frequencies including de, infinite mag
netizing inductance, and zero leakage inductances. All
of these various parameters of the transformer may
be tied together by Eqs. (1), (2), and (3).

The T of inductances in Fig. 2a are characterized by
the inductance matrix8

r
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An earlier article dealt with single-tuned filters;
here, we treat the double-tuned band pass type.
For such a circuit, transformer coupled, we show how
a simple pencil compass is enough
to make not only the locus of the hump frequencies,
but also, the 3 and 6 db bandwidth frequencies.

S-Plane for Filters

-•

the determinant of which is
Li Li

(5)

Transformer Circuit Function
Thus, the circuit function of the transformer is in
the form of Fig. 2b, where the inductances of the «
section are given by3 (6), (7), and (8)

The transfer impedance Z21(s) is characterized
apart from a constant multiplying factor by the ratio
of its zeros to its poles.4 The poles are the open-circuit
natural or characteristic resonant frequencies of the
circuit. One pair of complex poles is seen to be the
(Nj: N2),ff

o2

Fig. 1
This trans
former-coupled. dou ■
ble-tuned band-pass
filter is the circuit
which is dealt with.

l2 _lp2

(N.)

02'

(6)

Fig. 2a: Transformer
of Fig. 1 is replaced
with this equivalent
circuit model.

L\

- L,

X Nt / L
and the factors a and b are
Lt

IDEAL

(9)

(10)

Since both the primary and the secondary are to be
tuned to the same center frequency, we must choose
C2 and R2 of Fig. 1 such that
c,-ic

1^2
Rt -

R
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(b)

(ID
(12)

resulting in the convenient equivalent circuit of Fig. 3.
This circuit is two single-tuned filters tuned to the
same center frequency, but differing in impedance
level by a factor b. The filters are coupled by the in
ductance aL', the ideal transformer accounts for the
transformer action.
ELECTRONIC INDUSTRIES

Fig. 2b: Here the in
ductive T has been
transformed into a t

IDEAL

Fig. 3: Proper choice of C» & R> gives this equivalent circuit.

nnnn

(DEAL

S-Plane

quency) at which we wish to evaluate its response.1
Also in the vicinity of interest near the isolated poles,
all vectors are essentially constant in length and angle,
except those drawn from the two nearby poles. For
this condition, |Z21 (ju>) | behaves as

(Continued)

common natural frequency of the single-tuned filters
and is given1 by
(13)

RC

LC
The other pair of poles is a little harder to envision
but may be computed from Fig. 4 where the two
single-tuned filters are thought of as a series connec
tion of two similar impedances (see Eq. 25, Ref. 1)
in parallel with the coupling inductance. The LC-product of the equivalent circuit in Fig. 4 is
<LC)

a (b + 1) L’

.............

'Zu (ju) I

k

(18)

S| «2

where
and «2 are the magnitudes of the vectors
from the two poles, and k is an appropriate constant.
Fig. 5 is a magnified view of the S-plane in the vicin
ity of the two poles and shows the two-pole vectors
and the angle 0 between them. The area of the tri
angle5 formed by the two vectors and the line of
length
in
I joining the two poles is
aLC

aLC

(14)

arm of △

«2 sin 9\

(19)

then-fore,

(20)
I Zu (jw) — k* sin 0
where k* is a constant. In the vicinity of the two
poles |Z21 (jus) | is dependent only on sin 0. The center
or trough frequency of the filter is determined by the
minimum value of sin 0 between the humps and from
Fig. 5 is seen to be
I IS

Radians sec

uc

Fig. 4; The two single tuned filters may be thought of as a series cir
cuit of two similar impedances paralleling the coupling inductance

and the remaining poles are given by
RC

aLC

(15)

“ °'

The zeros of Z21(s) are those frequencies for which
there is no transmission through the network. There
is one zero at zero frequency due to the k of induc
tances, and there are 3 zeros at infinite frequency
because of the two shunt capacitances separated by
the coupling inductance. Z21(s) is now characterized
except for the constant multiplier which may be cal
culated by assuming a limiting frequency (infinity)
and a convenient output voltage. Thus we find

Recall from geometry that the 3 points of a triangle
describe a circumscribed circle of radius r given by
the ratio of the length of a side to twice the sine of
the interior angle opposite this side. Choosing from
our triangle, the side 2«o and the angle 0 we have
2

K,

r.

sin

22)

0

for the radius of a circle circumscribing the triangle
of Fig. 5. The condition for the hump frequencies

j-AXIS

Fig. 5: A simple pen
cil compass determ
ines the locus of
hump frequencies.

UPPER HUMP
FREQUENCY

(16)

aLC* gi

21)

and

LOCUS OF HUMP
FREQUENCIES

Zu (s)

•

a LC

CENTER
FREQUENCIES

(17)

/

Z2i(s) is seen to contain two closely spaced, iso
lated (high Q case) poles, equidistant from, but close to,
the /-axis typical of the type of circuit we are analyz
ing. The general character of the amplitude response
of this filter is a double-humped or peaked band-pass
shape.
Impedance Vectors
We may show an impedance by vectors drawn in the
S-plane from its poles and zeros to the point (fre94

jC0

LOWER HUMP
FREQUENCY

2RC

0
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j-AXIS
UPPER 3db POINT

The Editor
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Chestnut & 56th St*., Phila. 39, Pa.

LOCUS OF
3db POINTS

LOWER

3db

POINT

Fig. 7 Here's how to determine the 3 db
down points from the

may be found by setting sin fl equal to its maximum
value unity and solving for the corresponding radius
r* = 8O. The hump frequencies are then as shown in
Fig. 5 given by the intersections of the /-axis with a
circle drawn through the two poles with its center
midway between them. As the loss factor a is allowed
to increase, the hump frequencies are seen to move
closer together until at the critically coupled or maxi
mally flat condition, the humps merge into a single
flat peak at the center frequency. This condition re
sults as shown in Fig. 6 when the circle lies tangent
to the /-axis and
so that the center frequency is
2 RC

Radians/sec

(23)

Bandwidths
The 3 db points down from the peaks are determined by setting fl = 45° for which the radius of the
circumscribed circle is r3ib = \/ 2 8O. As in Fig. 7, the
center of this circle is at the intersection of a line
through the center frequency with the circle that
determines the hump frequencies. The intersections
of the /-axis with this new circle determine the 3 db
bandwith. For the critically coupled case, the 3 db
bandwidth is
3dbBlF|

Depth

k sin 9c

(26)

From reference to Fig. 5, we see that
.

2 a 8,
sin 9c — —-----

and thus the relative trough depth is

(2S)

1. J. J. Jones, "S-Plane Aids Filter Design," Electronic In

dustries, Feb. 1961.
2. Reintjes and Coate, Principles of Radar, McGraw-Hill, pp
124-130.
3. E. A. Guillemin, Introductory Circuit Theory, John Wiley
and Sons, pp. 158, 159, 371.
Modern Filter
‘An Introduction
Guillemin,
Theory,” Proc. National Electronic Conference, Vol. 9, Februarj,
1954.

5. R. J. McLaughlin, “Design and Adjustment of Bandpass
Amplifiers," M.I.T., Research Lab. of Electronics, Prog. Report
47, October, 1947.

AXIS

UPPER 6db POINT

LOCUS OF
6db POINTS

Radians/sec

Similarly, if the assumptions leading to Eqs (18)
and (20) hold over a slightly wider range of frequen
cies, the 6 db bandwidth may be found by setting
for which the radius is
The
center of this circle lies on a line through the center
frequency and V3s0 to the right of the center of
the locus of hump frequencies circle. Fig. 8 shows
the G db points as determined by the intersections of
the /-axis with this circle. For the critically coupled
case, the 6 db bandwidth is
(12)«'« « J’
/
- - ■ • Radians/sec

Gdb BW’|
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One other parameter of the
double-tuned filter may be of inter
est, and that is the trough depth
relative to the hump height. At a
hump frequency, the magnitude of
the impedance is k(0 = 90°) and at
the center frequency, it is k sin
8C, where flc is the corresponding
angle between Sj and «2. The rela
tive trough depth is then
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8 Intersections
nf j-axis and circle
locate the 6 db
points.

LOWER 6db POINT

Through quantum mechanics,
Esaki predicted the l-V characteristic curve for a tunnel diode.
This article shows how to evaluate that integral
and produce a useful, algebraic equation for the curve
F H Mitchell. Jr.

Deriving the
Tunnel Diode Curve
By FERDINAND H. MITCHELL, JR.
Electronic Design Engr.

Chrysler Corporation

Missile Division
Huntsville, Alabama

OR a slightly forward-biased tunnel diode, quan
tum mechanics predicts the following I-V char
acteristic curve:

F

E,
l-cf [fe (E) — f, (E) ] V E- E,^ E, - E dE

E------—.

(I)*

Ec
where, fc(E) and fv(E) are Fermi-Dirac distribution
functions,
and p.T are the Fermi levels, and Ee and
Ev are band edges, in the conduction and valance
bands, respectively, in each case, Fig. 1. The integral,
Eq. 1, may be evaluated in an approximate manner
to give a useful algebraic equation for the tunnel
diode curve.
The factor fe(E) — fv(E) has the general form
shown in Fig. 2. The factor has its peak value
- SnVIKT

]

at energy E,

= —

Fig 1: The energy band diagram indicates
the various constants used in derivation.

The second factor under the integral, V E - E, VE, - E. is
the product of two parabolae, Fig. 3, symmetrical about
_ Et 4- E,

Since E, + Ec - (/». + u.) - (f. - f«) with J, and con
stants, Fig. 1, the two sets of curves, Figs. 2 and 3 may be super
imposed on the same axis E, 4- E, — const., pt 4- p, •= const.,
with axes of symmetry displaced by a distance • = f, —

To perform the integration, approximate the integrand as follows:**

f. (E) - f, (E) - [7-^ - | E - E, | 4- a,) a,

E - E, Ve7^~e

• L. Esaki, Phys. Rev. 10». 603(1958).
••In
stants.

the following development, the alphas represent con

Fig. 2: The Fermi-Dirac distribution function
has the general form shown below.

Fig. 3: The parabolic product forms the sec
ond factor under the integral of Eq. I

ELECTRONIC INDUSTRIES
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If *= 0, the curves are symmetrical about Ep, and
Eq. (1) now becomes:

E,

[ (« - F-) m - (E - E,) + a.| dE

A REPRINT
of this article can be obtained by writing cn company letterhead to
The Editor
ELECTRONIC INDUSTRIES. Chestnut & 56th Sts., Phila 39, Pa.

(2)

Letting X = E — Ep
j (r. + r. - qV)

should also be exponential, since the original integral
was of this form. Applying these conditions, the equa
tion can be rewritten

0

If n and m are integers, the integrated expression
is a power series of order m + n + 1:

»V/Vp
where f(V) is arbitrary. Expanding exp —
an infinite series:

a, V*

Therefore, the above integration predicts a cubic
is the lowest order equation that will approximate
the tunneling current curve. Since 7 = 0 for V = 0, a„
can be set equal to zero.

Shifting the origin, this can be written

in

For Eq. 5 to conform with Eq. 4, f(V) must be
evaluated as:

Where K is a constant. Substituting:

I - A (a-V)* + B (a - V)»
The three constants of Eq. (3) may be evaluated
by demanding:

The characteristic equation has now become:
y- - A — exp - fiV/Vp

Inserting boundary conditions as given above

I - 0, F - 0

K —e 0— 1

The resulting equation is:

The equation for the tunneling current becomes:

/, " v, exp V
-¿4- V (3V, - V)»
4v *
This is the lowest-order approximation to the actual
curve, and generally agrees with the theoretical curve,
for small V, Fig. 4. To obtain a more exact fit, a higher
order solution can be found by noting that the tunnel
ing current curve should approach the i = 0 axis tan
gentially as V/V, becomes large. The final equation

v, )

The usual diode equation can be added to Eq. (7)
to form a semi-empirical tunnel diode characteristic
curve that includes the excess current, Fig. 5.

I = I p —- exp

Fig. 5: This semi-empirical tunnel diode characteristic curve includes excess current.
Fig. 4 The lowest order approximation to the
actual agrees with the theoretical curve.

-------- THEORETICAL CURVE
------- APPROXIMATION
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I ----- THEORETICAL CURVE
2------ Ip V/Vp exp(l-V/Vp)
3....... lo (exp 9V/KT-I)
4----- SUM of 2 and 3
5 • EMPIRICAL VALUES

By FINN JORGENSEN
Sr. Electronic Engr.

Mincom Division
Minnesota Mining & Mfg. Co.
Los Angeles, Calif.

In Magnetic Instrumentation Recording

In audio work, only a musician's ear can detect phase-distorted transients.
But in instrumentation recording, phase distortion has far more importance—
it can be highly detrimental. Here's how to provide proper phase equalization
without sacrificing frequency response.
NSTRUMENTATION recording systems are an
important factor in modern science and research;
and, the demands for accurate data preservation are
increasing. The word accurate is thoroughly empha
sized by MIL-specs and IRIG Telemetry Standards.
Tremendous progress has been achieved in the record
ing field over the last decade, and the state of the
art is constantly improving.
One important specification in recording is fre
quency response. Until recently, this has been con
sidered to be of paramount importance, along with
signal-to-noise ratio and high standards of perform
ance in the mechanical transport of the tape. Fre
quency response, however, is closely allied with phase
response; and when complex waveforms must be
reproduced faithfully, the latter appears to be more
important, even at the expense of a flat frequency
response. Improper phase equalization can cause seri
ous impairment of pulse waveforms and misinterpreta
tion, or even loss, of vital data.
In audio work, where magnetic recording first be
came accepted, only a musician’s ear can detect the
phase-distorted transients. But in instrumentation
recording, phase distortion becomes highly detrimen
tal. Fig. 1 shows what happens to a recorded and
reproduced square wave with and without phase dis
tortion. When amplitude and phase of a waveform are
correctly equalized, the reproduction is as faithful as
the frequency response permits, but any phase distor
tion shows up very strongly. Not only is the original
waveform obscured, but as the frequency of the square

I
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wave changes, the reproduced waveform also changes
and the correlation with the original data may be
entirely lost.
It is possible, however, to provide proper phase
equalization in an instrumentation recorder without
sacrifice of frequency response. For a complete under
standing, we will review the magnetic record-playback
process.
Record-Playback Analog

For a first approximation of the analog circuit for
the record-playback process, we will consider only the
inevitable thickness losses during recording and the
playback equalizer to correct these losses. The thick
ness losses are due primarily to self-demagnetization
when the recorded wavelength is in the order of, or
less than, the thickness of the magnetic coating, and
can be expressed mathematically:

RECORD

PLAYBACK

(+90°)

Thickness loss Ai ~-----2 ire

where,
X = the wavelength, and
c = coating thickness.
The remanence in the coating is determined by the
trailing edge of the recording field, which has both a
longitudinal and n perpendicular component. For long
wavelengths, the demagnetization factor N is nil for
the longitudinal remanence but almost unity for the
perpendicular colponent. For decreasing wavelengths,
N increases for the longitudinal component and when
X equals 2 r. times the thickness c, it is approximately
0.5, causing a 3 db loss in the outer flux. The perpen
dicular component becomes more effective and will be
the dominating remanence for shorter wavelengths
associated with a +90° phase shift. The remanence
will further concentrate in the surface of the coating
and the outer flux will decrease 6 db per octave.
During playback, the flux is differentiated and a flat
frequency response is finally restored through an inte
grator with a shelf for frequencies above fn, Fig. 2.
Therefore, the analog circuit is as shown in Fig. 2,
where the amplitude versus frequency curves for the
flux and voltages also are shown. The net response
for the record current i to the output voltage Vo is
flat with no phase shift.
Other losses also play an important role in the mag
netic recording, and at frequencies above fo the first
losses encountered are those caused by the finite length
of the gap in the playback head and the spacing be
tween the tape and the head interface. Mathemati
cally these losses can be expressed:

Gap loss:

20 h

Sparing loss: 54.6

where,
I =
X =
d =
In the

effective gap length,
recorded wavelength, and
distance between tape and playback head.
analog circuit, these losses are represented by
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(-90*)

EQUALIZER

> RECORDING

(-90*)

EQUALIZATION

(+90°)

Fig. 2 This is the magnetic record-play back analog; there is
no loss encounteicd except the tape thickness loss

REFERENCE PACES
The pages in this section are perforated for easy re
moval and retention as valuable reference material.
SOMETHING NEW HAS BEEN ADDED
An extra wide margin is now provided to permit
them to be punched with a standard threc-holepunch without obliterating any of the text. They can
be filed in standard three-hole notebooks or folders.

Amplitud*

Fig. 3: Anjlog circuit
j nd characteristics
for the magnetic re
cord - playback pro
cess; (1) response
considering
only
thickness loss, in
duced playback volt
age, and integrating
equalizer; (2) in
eludes gap and spac
ing losses; (note the
constant phase); the
net transfer charac
teristics including the
head losses.

VQ

(i constant)

Amplitud»

Rt (X) and Re (X), and the losses they introduce are
not accompanied by phase shifts.
Fig 4 The effect ot
standard RCL equal«
zation upon amph
todo, phaM, and en

magnetic recorder'
reproducer Insertion
of an ail pass lattice
nutwerh affords some
improvement in the
envelope delev curve
shown dotted).

At very high frequencies, eddy currents in the head
introduce further losses (skin-effect, complex permea
bility) accompanied by positive phase shifts, they are
represented by Z, and Z9 to indicate their complex
nature
Equalisation

Fig. 3 shows the complete analog circuit together
with the over-all amplitude and phase characteristic.
Note that the magnetic record-playback process vio
lates this almost universal rule for electrical networks:

“If the frequency response is flat within a certain
frequency range, there is no phase shift within the
same, range." Without discrimination, this rule has

Alt -

been applied to magnetic tape recorder/reproducers.
and the amplitude characteristic simply equalized with
common RC and/or RLC networks.
Before we discuss how this distortion can be partly
corrected or, by proper equalization, eliminated, we
will introduce the concept of envelope delay.
Consider a four-terminal network with a certain
phase characteristic:

Pom

LOtfi CO
Network

*-/(-)
f the envelope delay is defined aiDELAY LINE
(DEL A* Gl

Fig. 5 By applying
delay Ime rcchmqum
thia equalizer n used
in the Mincom CM

i «-(Innari

It is simply the slope of the phase characteristic, and
its magnitude is equal to the transmission time for
the corresponding frequency. If the phase char
acteristic for u given network varies linearly with the
frequency, the envelope delay T is a constant and all
frequencies arrive at the output simultaneously, so a
complex waveform is correctly reproduced. But if the
slope varies, different frequencies will arrive at the
output with different time delays, and destructive
interference will result.
Now let us return to the problem of correct equaliza
tion. RC and/or RLC networks can easily produce the
necessary equalization which results in a flat frequency
response, Fig. 4. But the phase characteristic will be
nonlinear and result in a considerable envelope delay
for the higher frequencies. If an all-pass lattice net
work is inserted after the equalizer, we can obtain a
more linear phase characteristic and consequently
reduce the envelope delay.
Natural Solution

(linear)

f (log!

A REPRINT
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From the analog circuit we recall that there were
certain losses during recording as well as during play
back; and, since the tape, to be properly used, should
leave the record head with a constant flux (less, of
course, the thickness losses), both pre- and post
equalization are used in most recorders. Therefore,
a natural solution is to apply constant phase equalizers
rather than add phase-correcting networks to a stand
ard recorder where the pre-equalizer already has
recorded considerable high frequency phase distortion
ELECTRONIC INDUSTRIES
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Advonc.

Fig. 6- Overall en
velopc delay curve
for the Mincom CM100; the tape speed
it 120 cps.

-.lAiS

♦.IjuS
D»l®»

onto the tape. Furthermore, it removes the problem
of phase matching.
Such equalizers are sometimes used by applying
delay line technique. The equalizer is shown in Fig. 5.
The input voltage e4 is transmitted along the delay
line and received without attenuation at the receiving
end. Since the termination here is open circuited, the
signal is reflected and combines with e( at the trans
mitting end to the voltage e,. The termination here is
equal to the characteristic impedance Z„ of the delay
line, and there is no further reflection. The voltage e,
at the sending end, therefore, will vary cosinusoidally
with frequency because of the reflected signal.
When the voltages eT and a slightly attenuated por
tion ke, are applied to a differential amplifier, the out
put voltage e0 will vary with frequency as shown.

production from a recorder with proper phew equalization

In practice, the value of k is in the order of 0.99,
resulting in a 40 db attenuation of the low frequencies
and n rise toward 0 db at fj. When k equals unity, the
slope approaches 12 db/octave with no phase shift
from input to output of the equalizer.
We use one delay line equalizer in the record cir
cuitry to overcome the record losses, and one in the
playback circuitry where a low-pass filter with a
Gaussian roll-off also is incorporated. This eliminates
noise and unwanted frequencies above the upper fre
quency limit of the recorder, and the Gaussian char
acteristic assures a smooth attenuation with excellent
phase response.

Fig. 6 shows the over-all envelope delay curve to be
well within — 1 10 psec which assures exceptionally
good pulse reproduction. This is shown in Fig. 7 for
10 psec pulses separated by 10 psec. The input to the
recorder is a well-defined square wave and the photo
graphs below it show the reproduction from a stand
ard recorder (b) and from the Mincom CM-100 with
constant phase and better frequency response (c).
In (b) the phase distortion is heavy with the high
frequencies arriving too soon, but in (c) the repro
duction is faithful, clearly underlining the most im
portant role of proper phase equalization.

Shifted Raster Reads Variable Font
LTHOUGH many firms are inL terested from the inventory
control aspect, the Post Office has
been the driving force behind activ
ity in the automatic reading ma
chine field.
Since the Post Office has no con
trol of the printed material to be
read by the machine — the ad
dresses—it requires a device that
can automatically read not one, not
several, but various styles of type
writer print and a large range of
print sizes obtainable from the
printing press.
One of the latest entries into the
race for an acceptable machine and
a very promising one, is that of the
Philco Data Recognition Dept.,
Blue Bell, Pa.

A
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This data recognition system
reads about 60,000 written charac
ters a minute—the average person
reads 1500. The device being devel
oped for the Post Office will read
addresses on envelopes by separate
recognition of individual letters
and numbers. Combined with a
mail sorting machine supplied by
the Post Office Dept., it will read
36,000 letter-sized envelopes per
hour.
If we stop to think for a minute
about the various fonts of type
available, and don’t forget italics in

the same font, we can begin to ap
preciate how tough a job this can
be. Philco’s solution is the use of a
flying spot scanner with a raster
which shifts automatically until it
recognizes the type face, spacing,
and the possibility of italics.

1V

The flying spot beam from the CRT at the
left it focused through the lens in the
center to scan the letter The unit is
capable of reading machine printed alpha
numeric symbols but not handwritten ones.
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From the knowledge gained through solid state electronics,
and the study of transistors and epitaxial growths,
the art of thin-film technique developed.
The building of crystalline structures by vaporizing and other methods
introduced new processes to grow metallic structures for electronic applications.
The technology has made extraordinary progress in the creation
of electronic components, and is leading to many revolutionary concepts

A Survey of Thin-Film

Technology
BY JOHN WATKINS
Assistant Editor
Electronic Industriei

Part Two of Two Parts

> esistance may be provided in integrated circuits

f

I in at least four ways. The three intrinsic ways
are by bulk resistivity, by transverse conduction in
thin diffused back-biased regions within a semiconduc
tor substrate, or by an epitaxial layer of opposite im
purity back-biased with respect to the parent sub
strate. The extrinsic way is by deposited thin-film
resistors on top of the substrate. Each method has
particular advantages for certain applications and
a complete integrated circuit capability requires
mastery and evaluation of each. Both methods may
be sensitive to their ambients.
Tin oxide films have reached sheet resistance
values of over 5000 ohms per square. With conven
tional resistance patterns, values of up to 1.0 meg
ohm can be achieved. The films are produced by
hydrolysis in a technique that has been brought to
a high degree of development.
Indium oxide films have been produced by a twostep metallizing-oxidizing process involving a vac
uum deposition of pure indium in a low pressure
pure O2 atmosphere followed by a low temperature
(below 200°C) thermal oxidation for several hours.
This low temperature technique has application in
instances where higher temperature resistance fabri
cation would damage other temperature sensitive
thin film functions.
Nichrome films can be evaporated directly on clean
substrates by volatilizing the alloy from a tungsten
heater’ These films show excellent adhesion when
102

substrate surfaces are heated to 300°C. Nichrome re
sistance films can be reproducibly deposited and
show relatively high stability on standing. They pos
sess an average temperature coefficient of resistance of
6 x IO-5 ohms per ohm per degree centigrade over the
temperature range —50°C to 150°C. However, these
films have low resistivities which limit their appli
cation to 500 ohms per square. In addition, the sur
faces of unencapsulated Nichrome films are prone
to a certain amount of corrosion and oxidation and
contamination which limit computability with other
thin-film circuit element fabrication. Specific geo
metries of Nichrome resistance elements are usually
achieved by the use of mechanical masks during
evaporation. These films are quite amenable to form
ing ohmic contacts with other metal films.
After processing as one substrate the
cut provides two plug-in lugged decks.

ELECTRONIC INDUSTRIES
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Back-Bias

T ypes

Diffused back-biased regions cover the class of re
sistors formed by transverse conduction within a
thin diffused back-biased layer of semiconductor.
They cover a much wider range of values and have
additional advantages in their possible range of
temperature coefficients. By control of the diffusion
profile it is possible to achieve positive, negative,
or substantially zero temperature coefficient at room
temperature. The difficulty in using diffused resis
tors in practical circuits lies in their great sensitiv
ity to the back-biasing voltage including the self
generated component of back bias caused by the
voltage drop in the resistor. Where very high re
sistance of non-critical value is required, diffused
resistors may have great value. Their other attrac
tive application is in circuits needing an electrically
alterable resistance.
Epitaxially grown resistive layers can form re
sistive regions with useful characteristics. The
method is similar to the diffused back-biased resist
ance described above but the epitaxial process prom
ises better control of the junction characteristics.
The epitaxial resistor requires a compatible mask
ing technique during layer growth if mesa techniques
and wet chemistry are to be avoided.

Resistor Construction
As an alternative to the carbon resistor, attention
has been centered on the use of metal alloy films de
posited chemically, or physically onto a ceramic, or
glass substrate. Applications such as deposits on ce
ramic rods, by evaporation of nickel chrome films in a
high vacuum, have shown much success.
The evaporated metal film resistor has the great
advantage that it can be made with a substantially
zero temperature coefficient of resistance by deposi
tion of the correct alloy composition on a substrate.
Through the use of masks, patterns can be produced
to make multiple resistors in one evaporation. In some
instances, conductors, resistors and insulators can be
deposited to form laminar circuits. Satisfactory resis
tors can be made from semiconductors such as oxides
of tin. and antimony deposited onto a substrate.
Looking to the future, the use of monocrystalline ele
ments such as silicon suitably doped into the correct
resistivity range, is more attractive as it presents the
possibility of making resistors together within the
same block of material. If the resistance and tempera
ture problems can be overcome, the advantages will be
considerable.
A recent application by RCA, at the micro-electron
ics Department, produced a vacuum deposition resistor
directly on a substrate in the form of a ceramic rod
resistor, 0.020 inch diameter by 0.1 inch long. Each
end of the resistor was metallized for soldering to the
circuit pad. The resistive was vacuum deposited on a
0.060 inch of the body and covered with a deposited
inorganic film and a silicone resin to avoid damage
during handling.

discussed in detail in the following description based
on CBS Electronics research data.
Thin-film resistors to be produced in multiple on
microcircuit substrate can be calculated if the follow
ing information is available;
1) The value required for each resistor.
2) The watts to be dissipated in each resistor.
3) The ambient temperature of the substrate.
4) The approximate area available for each resistor.
Three charts have been designed to assist in the
design of these resistor arrays.
Chart 1 presents the unit resistance values, using
lin. as the unit of length for various line widths, and
several practical thicknesses of chromium films given
in ohms per square.
Chart 2 is a graph relating film thickness in ohm«
per square to the loading, in watts per square in.
allowable on a glass or Fotocerarn substrate to main
tain a reasonable stability for normal life under a load
at 25°C ambient.
Experimental data is being validated to stabilize it
at less than a 3 per cent change in resistance during
a 1000 hour load life. At present it serves as a rea
sonable design basis.

Design of Thin-Film Resistors
The geometrical design of Thin-Film resistors is
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.
watts dissipation of resistor
minimum area ---------------------------------------- :-------watts per square in.

Thin Film ( Continued)

(Chart 2)
Another chart shows the derating curve for ambient
temperatures up to 150°C which must be applied to
the loading in watts per square in. determined by
Chart 2 where a resistor is to operate above 70°C.
This derating curve is consistent with characteristic
B of MIL-R-10509C for fixed film resistors.
The desired value of a resistor (R) is related to the
unit resistance from Chart 1 (Rt) and length in inches
by the formula;

The evaporation of a single thickness of film for all
resistors on a substrate is a practical requirement. A
choice of this film thickness must be made, considering
both permissible loading and available area for all
the resistors.
Generally a choice of resistor parameters is possible.
The practical approach is to work toward the heaviest
film (lowest ohms per square) without losing sight of
the physical dimensions of the resistor. The total area
for placing a high value resistor may restrict the
thickness of a film that can be chosen. Extremely short
lengths require high accuracy in the conductor regis
tration to obtain accurate resistance values in produc
tion.
A consideration of the several possible geometries
can be obtained from Chart 1 and a tentative film
thickness chosen.
For this chosen thickness a maximum permissible
loading is obtained from Chart 2 and modified for the
ambient temperature at which the substrate is to oper
ate from another prepared chart.
Having this permissible watts per square in. and
the desired watts to be dissipated, the minimum allow
able square ins. can be calculated from;

An actual area for the required resistance value ( R
is then;
Actual area

of R = width X length,

where

length

R

unit rcsiatancf
from Chart 1 (Rt)

When the length of the resistor is greater than the
length of the allocated areas, a simple folding of the
resistor line for maximum surface utilization can be
resorted to. The insulating area between folds should
be held to at least .002 in.
Example;
Find the minimum practical area required for three
0.1 watt resistors of 2K, 5K, 10K value operating
at 110°C ambient.
Solution;
Space is a controlling factor for the 10K resistor as
seen from a study of Chart 1. Allowable loading
may be a determining factor for the 2K resistor if
too thin a film is chosen. Supposing a 500 ohms per
square had been chosen. The new minimum area
for adequate dissipation would be — - 04 s<|. in.

Now examine the 2K resistor;
The 500 ohms per square column (Chart 1) shows
a .100 in. width which gives a 5000 ohms/ one in.
line and a length of-^®_ _ .04 in The area then
5000

will be 0.04 sq. in., which is adequate for the dis
sipation requirement, but it is not a desirable re
sistor configuration because of its excessive width
With experience the circuit translator learns to
select for his starting point a film thickness which pro-

GLOSSARY OF TERMS
To avoid ambiguity the following terms
defined

are

Active . . . The condition when a device is
acting as an amplifier, or an active device
capable of any form of amplification. The
transfer of a quantity of energy to an atomic
system to raise it to an excited state, in which
it can participate in a process not possible
when the system is in its ground state.
A; Angstrom, the Angstrom unit equals IO*
centimeters Visible light has a wavelength of
a few ’•hosand (OOC750^1 Ang^trcm;
Anodise . . A process used to impart corro
sion resistant or decorative colored films to
metal surfaces The protection afforded by the
oxide film ordinarily present on the surface of
aluminum articles is considerably increased by
building up this film by anodic oxidation. The
process is useful for identification by coloring
components, and for creating dielectric sur
faces as the anodization provides an insulating
film

a cell in which
the light must pass through the front elec
trode and a semi - conductor layer before
reaching the barrier layer.
Dack-wall Photovoltaic Cell,

li»

Barrier layer An electrical double layer formed
at the surface cf contact between a metal and
a semi-conductor, or between two metals, in
order that the fermi levels in each material
should be the same

The oriented intergrowth between
two solid phases. The surface of one crystal
provides, through its lattice structure, pre
ferred positions for the depositions of the
ond crystal.
Fermi level, the point of an energy level dia
gram corresponding to the top of the fermi
distribution; or the energy level (in a semi
conductor) for which the Fermi-Dirac distri
bution function has a value of Yi
Epitaxy

Magnetostriction. The term literally implies
magnetic contraction, but it is understood to
include a number of closely allied phenomena
relating to ferromagnetic substances under
magnetic influence.
Junction p-n type., a region between p and n
type semi-conducting material.
Photon, a quantum of electromagnetic energy
Permeability, the capacity of a membrane or
ether material to allow another substance to
penetrate or pass through it. Absolute perme

ability, B/H, or magnetic induction divided
by magnetizing force.
Photovoltaic Effect, the production of an elec
tromotive force by incidence of radiant energy,
commonly light, upon the junction of two dis
similar materials, such as p-n junction or
metal semi-conductor junction

Piezo electric Effect. The interaction ot me
chanical or electrical stress-strain variables in
a medium Piezo-electricity is only possible in
crystals classes which do not possess s center
of symmetry. The directions in which tension
or compression develop polarization parallel to
the strain are called the piezo electric axis
of the crystal.

A figure of merit equal to wL/R for
an inductor, where R is the equivalent series
resistance For a capacitor, Q is 1/wCR, again
the ratio of reactance to effective resistance
For a medium Q is the ratio of displacement
current density to conduction current density
The basic equation may also be expanded tc
include senes and parallel resonant circuits,
for which cases appropriate approximations of
equations may be developed Q value is also
used as a synonym for nuclear disintegration
energy.

Q . . .
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duces a satisfactory geometry for production of all
resistors.
Conduction

Evaporation of conductors covers the vaporization
of metals at high temperatures in vacuums at lO^mrn
IIg or better. The metallic vapor moves in substan
tially straight lines onto a substrate which may be
mechanically masked to limit the deposition to desired
regions. The substrate must be very clean and must
generally be raised to an elevated temperature in
order to assure intimate contact of the particles with
the substrates after impact before solidifying. Alter
native means of producing conductive material by one
of a number of techniques. Evaporation may be of
a single metal or of an alloy. In the latter case the
deposition may be made simultaneously from a com
mon source or sequentially from separate sources,
after which the substrate may be heated to produce
an alloy on the surface of the substrate. If the alloy
penetrates the substrate, us in the case of a semi
conducting substrate, the result is classed as intrinsic
In the study of conductors by deposited techniques,
resistivities below one order of magnitude higher than
metal conduction have been achieved. Where mechani
cal or thermal considerations made adhesion more
important than achieving the lowest ohmic resistance
the introduction of » chrome-gold alloy has been
useful.
Sputtering differs from the evaporation process

discussed above in the conditions under which the con
ductive material reaches the «ubstrate. Sputtering is
the result of a glow discharge between an inert anode
and a bombarded cathode of the desired conducting
material. Because the presence of gas at 10 2 to
lO^mm Hg is necessary for the generation of the
ionized bambarding molecules, the sputtering process
is inherently harder to keep clean Even so the proc
ess has certain advantages over vacuum evaporation
in the relatively low temperatures needed or generated
in the system, and thus the lower chance of contamina
tion from the evaporative source. It finds one of its
most important applications in the production of thin
films of tantalum for resistors or capacitors.
Pyrolysis as used for deposition of conducting films
is the same process discussed previously for insula
tors. It has the advantage of flexibility of materials
and conditions of deposition but the disadvantage that
the deposited material cannot be masked by mechanical
shields as satisfactorily as the vacuum evaporated ma
terials. Pyrolysis finds application where an entire
surface can be coated as for electrostatic or magnetic
shielding, or where the unwanted material can be
removed selectively after deposition. Pyrolysis may
also be carried out on selective regions under certain
circumstances by employing a catalyst
Plating of conductors includes electroplating, chemi
cal or electroless plating, and vapor plating. Electro
less plating tends to cover everything as does vapor
plating. Selective removal of unwanted material can
be combined with electroplating to build up conduct
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Thin Film

( Continued)

ing paths. Both electroplating and electroless plating
suffer from danger of contamination from the wet
chemistry involved. Vapor plating is capable of
achieving high-purity deposition.
Mechanical Coating includes conducting glass pastes
which can be painted onto gross terminal pads to
bridge irregularities that vapor deposition cannot
manage. It also includes various solders that may find
temporary use in making conductive paths to external
terminals. The conductive glasses have the advantages
of bonding well to many substrate materials and of
reasonable match in thermal expansion coefficient.
Inductance

Deposited nickel-iron films are among the extrinsic
means available for storing energy resulting from the
flow of current. Deposited nickel-iron films of 82%18% composition and 1000a to 4000a thickness have
been used for storing energy for logical matrices and
as small-valued low-frequency inductors. A require
ment is the presence of a magnetic field during the
deposition process to orient the magnetic anisotrophy.
Unfortunately this limits the magnetic film configura
tion to simple forms. If the driving magnetic field is
applied in the direction of the “easy” magnetization
of the domains, a square-loop B-H curve results which
is useful for memory and for magnetic logic applica
tions. When the magnetic field intensity is applied
normally to the direction of “easy” magnetization, a
more linear B-H curve results which is useful for
linear systems and impedance transformation.
Deposited ferrites have possibilities as a second
extrinsic technique for obtaining inductance. Glass,
which is a mixture of metal oxides, is currently de
posited by the pyrolytic decomposition of suitable
metallic-organic esters. The reaction temperature re
quired to form the ferrite material from mixed oxides
is in the order of 300°C. Since ferrites do not have
the same magnetic anisotrophy as thin nickel-iron
films, no magnetic field is needed upon deposition and
the form factor is not limited as it is with metallic
films. Magnesium-manganese ferrite material pro
vides a square-loop B-H curve and is, therefore, suit
able for magnetic logic elements. Manganese-zinc fer
rite provides a high Q linear material usable to about
500 kc. Nickel-zinc ferrite provides a high ¡xQ linear
material suitable for the frequency* range 0.5 to 100
mc. By proper masking methods it is possible to form
thin-film solenoids which surround such deposited
ferrite materials and provide a means for coupling
energy into and out of the material. Finally ferrite
materials possess variable permeability which is a
function of the applied de magnetic field, and this can
provide a control element for ac magnetic flux. Such
variable inductors can serve as electronic tuning ele
ments or other control elements.
Air core geometries are suitable for r-f coils and
other high-frequency small-valued inductors. It is
possible to deposit “air core” pancake-type windings
of thin-film conductors. When associated with thinfilm insulators of lowr dielectric constant the pancake
106

type winding can be formed in multilayers to increase
the total inductance of the element.
Ferrite substrates provide the possibility of using
a single or multi-aperture ferrite material both as an
inductive core and as a substrate for other integrated
circuit elements. The coupling to the ferrite can be
achieved by thin-film conductors. These elements, be
cause of dependence of their permeability on the
applied field, can also serve as a means for controlling
magnetic flux.
Photovoltaic Cells

Photovoltaic cells are self-contained current and
voltage generators, which produce a potential differ
ence between their terminals when exposed to light
or ionizing radiation. Recent research by RCA labo
ratories, has investigated the use of Thin-Film in
the application of polycrystalline photovoltaic cells.
The essential properties that a Thin-Film of a poly
crystalline semi-conductor must possess to be applica
ble to this type of cell is described.
In the case of a p-n junction cell, the thickness of
the film must be great enough to absorb an apprecia
ble amount of the protons having an energy greater
than the band gap of the film material. In addition
the carrier diffusion lengths must be equal or exceed
the film thickness. A polycrystalline layer must have
minimum grain size at least equal to the film thick
ness. This ensures that a carrier diffusing towards
the junction will not be intercepted by a grain bound
ary and thus have the opportunity to recombine. In
the case of a metal semi-conductor junction these re
quirements for a thin layer may not have to be as
astringent as for a p-n junction device.
The silicon p-n junction electronvoltaic cell unveiled
in 1954, converted radioactive radiation into electrical
energy with practical efficiencies. At the same period
a silicon p-n junction photovoltaic cell was developed
to give a solar conversion efficiency of 6 per cent. Re
cent production line units have obtained 10-14 per
cent, ani laboratory units have reached 15 per cent.
The advent of this cell made it possible to convert
useful amounts of solar energy directly and efficiently
into electricity. The present cost of silicon cells is
about 200 dollars per watt for high efficiency cells,
and 100 dollars for low efficiency cells.
Cadmium sulfide photovoltaic cells have been inves
tigated by RCA Laboratories to find the feasibility of
large-area Thin-Film cells. A brief description of
this technique follows:
Thin-Film cadmium sulfide layers were deposited
on n transparent conducting (tin oxide Pyrex* sub
strates). The pressure during evaporation was slightly
lower than 10-5mm Hg. These layers were about 1-2
microns thick and were hard and adherent.
Microscopic observation revealed the layers to be
microstalline and free of pin holes. Their optical
properties appeared to be very similar to cadmium
sulfide single crystals and were transparent to wave
lengths greater than 5200A. There was no visible evi
dence of layer deterioration even after standing for
several months in the atmosphere. Indications show
the resistivities of the layers to be about 100 ohm-cm.
The photovoltaic cell was completed by applying an
* Registered Trade Mark
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opaque layer of copper to the exposed surface of the
cadmium sulfide layer. Electrical contacts to the cell
were made on the copper layer and on the tin oxide.
The transparent tin oxide coating appears to make an
ohmic contact to the evaporated cadmium sulfide film.
Thin-Film Superconductors

A discovery made by Ivar Giaver of General Electric
Research Laboratories is contributing to tunneling
and superconductivity technology, using Thin-Film
applications. In 1960 it was announced that tunneling
had been observed in devices consisting of two metal
thin films, which were separated by a thin insulating
layer, with one or both of the films in the supercon
ducting state.
From the phenomena of these functions it may be
possible to new forms of diodes, switches, triodes, re
sistors or capacitors.
In this device the tunneling occurs through the sim
ple barrier of an insulating film, rather than through
the charge depletion region of a semiconductor p-n
junction.
If the tunneling of electrons is regarded as waves
rather than particles of energy, the transmission
through the thin layer can be better understood. When
the charge-carrying waves strike a barrier, such as
an insulator, almost all of them will be reflected back
from the barrier. Possibly a portion of the waves will
pass through the barrier if it is thin enough. On
the other side the presence of these tunneling waves
can be detected as current. A substantial current may
flow through the barrier film due to the large number
of waves generated.
To produce a capacitor it was found necessary to
make the insulating film infinitesimally thin, in the
region of 10 to 100 atoms thick. In using ultra thin
insulating films it was found that when one of the
conducting films was a superconductor, instead of a
straight line graph showing the current increased
proportionately with voltage, a convex curve was pro
duced. This indicated that a tunnel diode effect might
be involved.
This led to the revelation that a region of “negative

A diagram of a multiple
cathode sputtering system.

A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila. 39, Pa.

ELECTRONIC INDUSTRIES

•

October 1961

resistance” in which the current decreases with volt
age, when both metal films were superconducting.
It was apparent that certain energy levels in a su
perconductor are “forbidden” to electrons, and that
where energies are equal in the metal film the electron
cannot tunnel through.
The negative resistance effect is unique in that it
is independent of the direction in which the current
flows. Which is not the case in a tunnel diode. In
addition the negative resistance may be changed by
subjecting the device to a magnetic field or by chang
ing the temperature.
These experiments have been conducted using thinfilms of aluminum, lead, indium, and tin, all of which
are superconductive near liquid helium temperatures.
In almost all the experiments, aluminum oxide was
the insulating layer. It was found also possible to
obtain tunneling with tantalum oxide, niobium oxide,
and nickel oxide as well.

Thin-Film Amplifiers
New means for achieving electronic amplification
based on thin films has been demonstrated recently.
The term “Metal Interface Amplifier” (MIA) desig
nates a new Thin Film device developed by Philco
Research Division. Experimental devices are described
and the central role played in them by thin metal films.
The amplifier in its present form consists of a thin
film sandwich of metal, metal oxide, and metal de
posited on a germanium substrate. Under the control
of signal voltages applied across the two metal films,
“energetic” electrons are transferred through the in
termediate oxide layer by the process known as quan
tum-mechanical tunnelling. The inner metal layer is
so thin that these injected electrons pass completely
through to the succeeding layer where they undergo
an energy boost. At the same time, electrons normally
residing in this thin metal film at low energy remain
confined by natural electrical barriers at the metal
interfaces and do not contaminate the process of con
trolled conduction of injected electrons.
The two metal layers and the germanium substrate
serve as injector, control film, and collector respec
tively corresponding to the emitter, base, and collector

Thin Film

(Concluded)

of the transistor. The MIA cannot be classed as a
transistor, however, since electron current through
the metal base is actually the flow of “majority car
riers.” This is distinct from transistors where base
current is always effected by the flow of “minority
carriers” in a semiconducting material. The MIA
likewise differs from tunnel diodes, either as semi
conductors or as cryogenic metal films, which depend
on a negative resistance characteristic between two
terminals. Moreover, the three-terminal arrangement
permits isolation of the circuits which couple energy
in and out of the device.
The power gain characteristics of the MIA have
been demonstrated in several fashions. Initially, power
gain was computed from detailed measurements of
the electrical characteristics of the device, thereby
confirming theoretical predictions. The MIA has since
been combined with suitable passive elements to form
an oscillator.
Significance of the MIA lies in low cost, reliable
circuitry, microminiaturization techniques. Indica
tions show higher operating frequencies, bandwidths,
gain, and power handling capabilities are possible.
The use of films of polycrystalline metals and their
oxides may lead to devices to operate over a wider
temperature range, and which withstand greater radia
tion fluxes, without sustaining permanent damage
in all respects—undoubtedly the electronic theories.
It is anticipated the MIA will supercede the transistor
and successful prototypes indicate this potential.
Sputtering

Philco Research Division have had considerable suc
cess in the development of sputtering techniques, and
a brief description of the technique is given. An ar
rangement for sputtering tantalum is shown in the dia
gram. A plain tantalum cathode, 6 in. sq. and M in.
thick, is suspended from the grounded cathode cover.
The glow discharge from the upper surface of the plate
is avoided by making the gap “D” less than the crookes
dark space between the cathode and anode, thereby
confining the discharge to that region, which results
m much higher sputtering current densities. It also
prevents the metal being deposited on the upper sur
faces of the bell jar.
The substrates are preheated by a nichrome heater
element attached to the underside of the anode which
is also connected to a thermocouple. The anode can be
raised or lowered in respect to the cathode to obtain
optimum sputtering conditions.
A gold cathode is suspended from the grounded alu
minum cover which serves the same purpose as the
tantalum cathode cover. The cover is attached to a
rotary arm which enables the gold cathode to swing
between the anode and cathode.
The cathode acts also as a shield to prevent tantalum
oxide being deposited onto the substrates during the
cleaning period of the tantalum cathode, which takes
about ten minutes. The gold cathode is cleaned by al
lowing it to sputter for several minutes well out of the
way of the substrates.
108

The positive side of the high tension supply is
grounded, and taken into the chamber via the base
plate. The negative side of the supply enters the sys
tem via a high voltage terminal. The lead wire from
this terminal plugs into the tantalum cathode suspen
sion stud, otherwise the bare end of the negative ter
minal would discharge to ground unless closely en
cased by the grounded covers; the function of which
is exactly the same as the cathode covers.
The thickness of the tantalum film on the substrate
is measured by the resistance of the tantalum de
posited on a small monitor alongside the substrate on
the anode.
The sputtering was performed in an argon atmos
phere of 50-100 microns Hg. The cathode potential
was approximately 2500 volts, and the current density
approximately 2ma/cm2. The cathode to anode dis
tance was 1 in.
With a six in. sq. cathode, only a central area, three
ins. sq. can be used if the same value of sheet resis
tivity is to be obtained for all circuit plates, as thirtysix % in. wide substrates can fit into this area with
adequate zone safety.
It was discovered that if the cathode is not utterly
clean before operation the sheet resistivity distribution
will be inconsistent.
An interesting effect was shown in the sheet resis
tivity of the monitoring resistor which was always
about 10 per cent higher than the substrates around
it. The effect was attributed to the passage of current
through the tantalum film as it was deposited. Investi
gations into the cause of this effect have so far en
abled no conclusions to be drawn.
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Interpreting
Transistor Noise Performance
Equivalent Noise Voltage can prove a useful,
and simple concept as a noise factor.
With relatively inexpensive equipment the ENV can be measured,

and a noise figure can be obtained from a single algebraic calculation.

ITH the advent of the production of silicon
Fig. I. Frequency de
pendent Noise Factor
double-diffused mesa transistors in large quan
Components.
tities, the circuit designer now has available tran
sistors which combine many desirable features. Not
the least of these is a high degree of uniformity in
many parameters, including that of excellent low-noise
characteristics. This article evaluates "Equivalent
Noise Voltage” referred to the input, as a useful
measure of transistor low-noise performance, com
(D) Shot noise associated with the partition of
pared with the commonly used parameter Noise Fig
emitter current between collector and base
ure. The effects of source impedance variation are
illustrated.
Ke I. B.f,
(4 >

W

Theoretical Background

Transistor noise is due to several phenomena in
trinsic to the device. This noise is termed fluctuation
noise, and its important sources can be summarized:1
(A) Semiconductor or "excess” noise, which is be
lieved to be a consequence of surface phenomena, such
as collector leakage, and which has been empirically
determined to have a frequency dependent characteristic

where 0.9 < n
(B) Shot noise associated with the flow of carriers
across the emitter-base junction

Ps = Kt1, r,2 B.„

(2)

(C) Shot noise associated with the flow of carriers
across the collector-base junction

- K} I, r2 B.„
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(3)

(E) Thermal noise generated by the base resist
ance rb, which according to Nyquist’s theorem is
p2 = 4 kT rt B,„

15)

where, in the above equations,
Vt is collector voltage
r, is emitter resistance
r„ is collector resistance
r>, is base resistance
I, is collector current
/, is emitter current
k is Boltzmann's constant
T is temperature in degrees Kelvin
B,j, is Effective Noise Bandwidth
Kt, Kt, Kt, Kt are empirically determined constants

These several sources can be lumped into three terms :
1/f noise, shot noise, and thermal noise
The above equations contain a term Btff for Effec109

Transistor Noise (Continued)

Fig. 2 Test Circuit
Input a-c short-cir
cuited.

tive Noise Bandwidth. This is the bandwidth of the
idealized power passband.
a rectangle with the
same height and total area as the true passband. Fur
a 6 db per octave rolloff of the passband, the
equals 1.57 times the 3 db passband.3
A common figure of merit for an amplifier is Noise
Factor, commonly stated in decibels. Several defini
tions exist, all equivalent, each expressing Noise
Factor from a slightly different viewpoint. The sim
plest is
_ .

_

Signal to Noise ratio at input

Noise Factor = —---- ----- ;------------------------Signal to Noise ratio at output

(10)

(6)

.2

kT R,

Since an amplifier is always driven from some source
impedance, which generates some thermal noise, an
other common definition is

Noise

Factor

2

Total Output Noise Power
Output Noise Power due to thermal
Noise of the Source Impedance

This latter definition is useful because it indicates a
relatively simple method of measuring Noise Factor
Total Output Noise Power is the sum of that due to
the thermal noise of the source resistance plus that
noise power generated within the amplifier. There
fore, if a signal is injected sufficient to double the
observed output power, that signal is then equal to
the rms value of thermal noise plus the noise, referred
to the input, generated within the amplifier. Then:

where
v, is? he injected signal that doubles output power,
R, is the source resistance.
Note that the thermal noise voltage, vT, generated
in a resistor Rg is described by the equation.

(12)

kT lì,

Examination of equations (10), (11), and (12) yields
that the Noise Factor curve w’ill have the shape indi
cated in Fig. 1. The high frequency portion of the
curve is of academic interest only, since that portion
is significant only beyond the useful frequency range
of the transistor.
Calculation of Noise Factor from the above equations is at best difficult. For this reason, it is more
convenient to measure Noise Factor.
Equivalent Noise Voltage

A useful measure of the noise characteristics of a
transistor may be defined as input “Equivalent Noise
Voltage.” Consider the circuit of Fig. 2. In this cir
cuit Eb sets the operating point of the transistor.
The gain of the circuit is easily calculated. Since

rrJ — 4 kT R, Bt/f
NOISELESS
TRANSISTOR
STAGE

or at room temperature by

»r» - 1.6 X 10- » R„ B.f/

The noise sources indicated may be included in the
equivalent circuit of the transistor. Noise Factor
may then be calculated according to the most con
venient of the several definitions. This is well covered
in the literature.3 It is shown that for all practical
purposes, the Noise Factor equation is identical for
all three transistor connections. It is further shown
that the Noise Factor equation consists of three terms,

NF — NFlo + NFint 4- NFm
where
REFERENCE PACES
this section are perforated for easy re
mcval and retention ai valuable reference material.
SOMETHING NEW HAS BEEN ADDED
margin
provided to permit
An extra
standard three-holethem to be punched
punch without obliterating any af the text. They can
be filed in standard three-hole notebooks or folders.
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(9)

, ' (Ro + Rta)
ENV ■ENV “a¿——

GAIN* A

Fig 3. Equivalent circuit for determining ENV

the input is a-c short-circuited through Eb, any noise
at the output must, therefore, be generated in the
transistor or the resistors. If the resistors are made
small enough, their contribution will be insignificant.
For practical circuit values, even to hundreds of
Kilohms, this is the case. If the measured output
noise voltage is referred to the input, the Equivalent
Noise Voltage (ENV) is obtained. This quantity is a
function of collector current, collector voltage, circuit
effective noise bandwidth, and circuit impedances.
Its usefulness lies in the fact that it gives the de
signer a reference value for a minimum detectable
ELECTRONIC INDUSTRIES
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signal. For example, for a signal-to-noise ratio of
unity, the rms signal voltage equals the rms ENV.
For higher S/N ratios the signal must be proportion
ately higher than the ENV.
Noise Factor can easily be calculated from ENV.
Consider the equivalent noise circuit of Fig. 3, where
a signal source vt of impedance Rv is added. The
ENV generator must be modified by the factor (R^ +
R,)/R^ »o that the voltage across terminals a-al with
the input short-circuited (short a-b) will be ENV.
Noise Factor is then derived from equation (7).
For v. = 0,

Typt 122
Bottery Pow«rW
S High Gain

Fig. 4. Noise test cir
cuitry

A* 4kT RtB

[ENV] - F4 (ENV) -

L
Then from equation (7)

i* g

j" «4 I

The point is that NF is a measure of the degradation
of the S/N ratio of equation (6), but the highest
S/N ratio is obtained at the lowest ENV where the
signal voltage remains constant. However, if a trans
former is used to drive the transistor, its ratio should
be chosen so that the transistor sees the optimum
source impedance for lowest NF.
Summary
The concept of Equivalent Noise voltage (ENV)
is discussed. Its relation to Noise Factor is derived
to be:

This result is experimentally verified (see Table 1).
It is shown that wide-band ENV can be measured
easily with an amplifier and a true RMS voltmeter.
(Fig. 4). The complete measuring technique is de
scribed in the section on “Measurements.”
A study of the variation of ENV and NF shows
that ENV is lowest if Rt is low. less than 500 ohms.
(Fig. 5).
N.F. is low if Rt <10K except for very low values of
Rg. Below Rg «s 500 ohms, NF rises. This indicates
a degradation in the signal to noise ratio rather than
an increase in noise level. In considering noise level
with respect to source impedance, when not using an
impedance transformer, better results will be ob
tained by considering ENV rather than N.F.
Conclusion

TABLE I
Sample measurements to show correlation between
ENV measurement and single frequency method.

Equivalent Noise Voltage is a useful, easily under
stood concept. The measurement of ENV requires
simple, relatively inexpensive equipment and yields
noise figure from a single algebraic calculation.

■------ 0 4-13

TEST
CIRCUIT

(ENV)*

90K

4
METER

kT B./f Rt

(Rf

4-

Rin)* ENV

(16)

ENV1
500

Response 2CPS-I0KC

50xa

BfM»l5,7OOCPS
Vu Increosss Output 3db

This relationship was experimentally verified by
measuring the Noise Factor by the single-frequency
method and comparing the result with that calculated

ENV* X ENV

T ransistor

ENV

(mv)
1.64
1.55
1.55
1.48
1.55
1.41
2.21
1.78
1.64
1.70

Calculated
from ENV'
Noise
Factor 1
VM(gv)
23.4
21.1
21.1
19.3
21.7
17.8
40.7
27.2
23.4
25.0

1.70
1.65
1.65
1.55
1.55
1.40
2.70
2.00
1.70
1.85

Single
Frequency
Noise
Noise Figure (db)
Factor 2
1
2
23.1
21.7
21.7
19.2
19.2
15.6

36.5
26.3
31.2

13.7
13.2
13.2
12.9
13.4
12.5
16.1
14.3
13.7
14.0

13.6
13.4
13.4
12.8
12.8
11.9
18.2
15.6
14.2
14.9

Fig. 5. Transistor Type RT5230 Noise Figure and ENV vs. Source
Resistance.

Ooe-ofiog Cordions
B.m’ I57«C

Average

Comparison of the averages of the two methods, 13.8 db and
14.5 db, shows good agreement to two tignifleant figures, the
accuracy of measurement.
ELECTRONIC INDUSTRIES
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from the ENV measurement Agreement was in all
cases excellent as shown by the comparison in Table 1.
ENV was experimentally determined to be a func
tion of both R, and R„. Therefore equations 15 and
16 are not by themselves sufficient to determine
minimum NF.
Measurements
The test circuit of Fig. 4 was used to determine
ENV as a function of Rg*. The test procedure was as
follows:
1

Set the desired operating condition.

V Bruce Hace

Greenwich Conn

For the Designer...

Analyzing

See fig a.

2. Determine B,„.

3. Measure overall gain by inserting a signal t

4. Set v, = 0.
5. Measure rms volts at output.

6. Divide by measured gain to obtain

EN Va 4- rr
.*

7. Determine ENV using it’ = 4 kT Bt,, Re.

8. Correct ENV to ENV.

(See fig. 3).

The measurements were made wide-band, i.e., 3 db
down at 0.8 cps and 10KC.
Experimental Results

Fig. 5 shows the experimentally determined varia
tion of ENV as a function of Rr The Noise Figure
curve was calculated from the ENV curve according
to equation (16). The NF curve was then experi
mentally checked by the single frequency power
doubling method of equation (8). Agreement was
excellent.
Fig. 5, ENV vs. source resistance R„ indicates low
est ENV for ,R9 less than about 500 ohms. The NF
curve shows a broad minimum for 500 < Rg < 10,000
ohms. The reason for the increase in NF for R, < 500
is obvious from equation (16). ENV is essentially
constant as Ra decreases, therefore NF increases.
Note that ENV increases rapidly above R„ « 500
ohms, doubling in value while NF remains essentially
constant. Therefore, the NF curve should not be
the primary criterion for choosing a source resistance.

*The resistors in the test stage, though indicated
as being variable, are not potentiometers. Fixed
value resistors were substituted to obtain the re
quired test points. Potentiometers were found to be
noisy.
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ROM Ohm’s Law we know that for any given re
sistance the current will be proportional to the
voltage. The volt-ampere characteristic of a resistor
may be determined by “interrogating” the resistor
with a voltage and determining the current that flows.
In Fig. 4, Rj and Ej could be in a "black box.”
Their volt-ampere characteristics can still be deter
mined by interrogating the black box at points a and
b. Such an interrogation results in characteristic (1)
of Fig. 4b. Also, interrogration of R2 results in char
acteristic (2).
If we interrogate Rx and Ex in parallel with R.,,
we can determine the characteristic of the combina
tion by noting that the interrogating voltage is com
mon to Rx and Ex in parallel with R2. Therefore, we
may use characteristics (1) and (2) to obtain com
bined characteristic (3) graphically by reading the
currents for (1) and (2) at each assumed common
voltage e, and adding them algebraically. The short
circuit current of the Eit Rx and R2 combination is
again the current that flows when a and b are shorted.
It is point (4) in Fig. 4b. Thus, the short-circuit
current is E^R^ The open circuit voltage of the Ex,
Rx and R2 combination may be found from curve
(3) at point (5) where the current is zero, and this
is (Et/R^ x Ro.

F

Diodes
If the non-linear circuit element is a diode, its volt
ampere characteristic appears as curve (1), Fig. 5c.
Suppose a resistor and battery are placed in series
with the diode and we want to find the voltage drop
across the diode and the current through it. If the
circuit of Fig. 5a is redrawn so that the resistor is the
load for the diode, we obtain Fig. 5b. We plot the
volt-ampere characteristic of the diode as curve (1)
and of the resistor and battery as curve (2). Then
the mirror image of curve (2) gives us the load line
for the diode. The point of intersection of curves (1)
and (3) is the operating point of the diode.
ELECTRONIC INDUSTRIES
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By using the volt-ampere characteristics
of non-Unear devices,
designers can get a graphical picture
of the action of a component under chosen conditions
He is then better able to modify parameters
by visual observation of the graphical parameters.

If we want to determine the volt-ampere character
istic of the diode with the resistor and battery in
parallel, we need only interrogate at a-b, Fig. 5b. By
noting that the interrogating voltage
is common to
both branches and that the currents in both branches
add algebraically, sets of points for i, and e, for the
parallel combination are obtained, curve (4 .
Curve (4) then represents the volt-ampere char
acteristic of the combination shown in Fig. 5b. If a
new combination is desired. Fig. 6a, the graphical
analysis may be made again by considering each ele
ment in turn. Note that Fig. 6a show's a form of an
AND circuit (an output occurs only if all inputs are
present). The solution for AND circuits driving other
AND or OR (an output occurs if any input is present)
circuits may be found by the process just described,
considering each element in turn.

Fig. 1

Volt ampere characteristics of a resistor by interrogation.

The AND circuit of Fig. 6a should be analyzed for
the several conditions under which it will operate.
For one case the input to DI could be at a high volt
age, while the input to D2, low. This would prevent
the appearance of a high voltage output at point 0 in
Fig. 6a. An example of this is given in Fig. 7, which
shows how curve (1) of Fig. 6c is displaced because
of the presence of voltage E2. Using the same princi
ples discussed above, the operating point is found as
shown in Fig. 7c. Note this point is not far different
from that in Fig. 6c, where both diodes are at a low
potential.
Fig. 8 is drawn for the case where both diodes are
at a high potential. This is the case where the output
of the AND circuit should be high, and it will be
observed that this is so on the graph of Fig. 8c.

(Continued on following page)

Fig. 2: The interrogation ol a resistor and a battery

OPEN CIRCUIT
VOLTAGE

.SHORT CIRCUIT
CURRENT
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Non-Linear Circuits

Transistors

(Continued)

Common Base

Fig. 9 shows a family of curves of collector voltage

versus collector current for a PNP transistor, for

Fig. 3: V-A charac
teristic of a resistor
battery combination
with the battery pol
arity reversed.

I n’-^1 R,+ R2

E2s ~I| r2
/
/

constant emitter voltages. Operating points may be
determined as follows:
The interrogating voltage ex may be used to obtain
the volt-ampere characteristic of the load resistor and
battery, curve (1) in Fig. 1. If this curve is reflected
on to the transistor characteristic, we obtain curve
(2), which is the proper load line for the transistor
when the characteristics are plotted as shown. The
load line (2) may now be used to obtain other oper
ating points.
Assume that we want the quiescent collector oper
ating point to be 2 milliamperes. From Fig. 9, this
corresponds to Ve = 150 mv, at the point marked Q.
It is now necessary to determine the emitter condi
tions for 150 mv. This can be done by referring to
a second set of curves. Fig. 10, where Ve is plotted
against Ie for constant Vc.
Fig. 9 shows that at point Q the collector voltage is
— 10 volts and the emitter voltage is 150 mv. This
point may be located on Fig. 10, where it is also
shown as Q. Fig. 10 tells us that the emitter current
is also 2 milliamperes. We now have enough informa
tion to determine Ru.

/
OPEN CIRCUIT VOLTAGE 15)

E, - I. R, - V. = 0

If we assume Ee = 1.5 volts, we may solve for Rg
R, - 745 B

The input impedance Ri is also obtained from Fig.
10 at point Q.
SHORT CIRCUIT CURRENT

Fig. 4: Characteristics
(b) of a parallel combin
ation of resistances
and battery.

This common base configuration has a low input
impedance.
If we want to determine the change in output with
change in input, we may proceed as follows:
Fig. 9 shows that for the load line plotted, a change
in Ve from 125 to 150 mv produces a change in Vc of
13 to 10 volts, while Ic goes from 1.2 to 2 ma. Fig. 10
at the transferred load line shows that a change in Vc
from 13 to 10 volts at Ve from 125 to 150 mv pro
duces a change in Ie of from 1.5 to 2 ma.
Table 1 summarizes this data.
The transferred load line, Fig. 10, may be derived
from Fig. 9, point by point from the load line (2).
The transferred load line then serves to yield informa
tion concerning the output for various input values.
Thus for Ve = 200 mv, the transferred load line tells
us that Vc = —1 (in Fig. 10). Fig. 9 show’s that with
Ve = —1, for load line (2), /c as 3.9 ma.
.

El Ri — ¡ci Ri

The voltage gain is A, = ——------- -—— = 10
/ el Kg — 1 42 Kg

I ei ~” Ic2
The current gam is A, = —----- -— = 1
I el — / c2

mv

-4

The power gain is

A„ =

~

Rl

- ----- “ 10

/ el Kg — 1 «2 Kg

The transferred load line, Fig 10, shows that we
cannot D.C. couple the circuit of Fig. 9a to another
ELECTRONIC INDUSTRIES
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Fig 6: Two diodes
combined in parallel
to obtain an AND

OPERATING POINT
OPERATING POINT

Fig. 7: Circuit cf Fig.
6 with one of the
diodes biased

stage like itself, unless we use bias to effectively shift
the transferred load line so that it appears in the
second quadrant. Then, if in the second quadrant, it
may be considered the load line for the preceding
stage; and, therefore, reflected onto the third quad
rant output characteristics of the preceding stage to
obtain operating points.
Common Emitter

Fig. 11 shows a family of curves of collector volt
age versus collector current for constant base voltage.
Operating points may be determined as follows:

Assume a load resistance, RL = 8K. By interroga
tion, curve (1) of Fig. 11 is obtained, and this be
comes load line (2) when it is reflected onto the
transistor characteristics.
As before, if we wish to operate with le = 2 ma.
we see now that the base should be operated at —150
mv with respect to the emitter. (See Fig. 11.) Also
the collector is at —10 volts. Referring to Fig. 12,
we see that for
= —10, Vr = —150 mv, and Ib is
— 12 p.a. We now have enough information to deter
mine R, and E,, from Fig. 12a:

Fig. 8 । left I: The AND circuit of Fig 6 with both diodes biased

R,«8000A

OPERAT
ING
POINT.

(Volti

Fig. 9 Interrogation
of the collector for
common base config
uration.
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Fig. 10: Interrogation
of the emitter for a
common base config
uration

Non-Linear Circuits

(Continued)

- /* R, + El - V» - 0
Assuming Et, = 1.5 volt«
A R, - 102,000 Q

The input imjx'dan«'«' from Fig. 12b, at point Q is
TRANSFERR
ED
R. LOAD

LINE
(From FIGI)

100

50

150

200

Vt «mv)

a n ।
R, ------ /- I
- 3000 O
A 11 111

Here’s how to determine change in output with
change in input.
Fig. 11 shows that for the load line plotted, a
change in Vh from 125 to 150 mv produces a change
in Ve of from 13 to 10 volts, while le goes from 1.2
to 2 ma. With this information, Fig. 12 shows that
lh goes from 4 to 12 microamps under these condi
tions. Summarizing this, we obtain Table 2.
TI

Fig. 11; Interrogation
of the collector for a
common emitter con
figuration

it

hiRL — haRi.

.

Th«* voltage gam is .4, = ----- —--------—-------= 254«
Vm — Vw
The current gain is .4, — —= 100

Zm — Zm

Common Collector

This circuit is shown in Fig. 13a. The equations
that describe the static conditions are given below:
(Assuming voltage drops to be positive).

V. (volte)

R|_ = 8K

Ee>20v

c. - Vi - V* - 0

(1)

h ~ I. - I,

(2)

E, - r„ - V„ - 0

(3)

Fig. 13b is a plot of collector to emitter voltage Vr,
versus collector current, Ie. Interrogation is accom
plished from collector to emitter by e„ Fig. 13a,
yielding curve (1). The reflection of curve (1) onto
the collector plane yields the load line (2). This load
line gives us
I„ and V61, Fig. 13b, which are
uniquely determined for the 8K load. With Vh and
Vrr determined, we may enter the base plane of Fig.

Fig. 12: Interrogation of the base for a common emitter circuit.

>-ri
rI

rTX
1

A«.

Fig. 13: Interrogation of collector for common collector circuit

Co)

S ”l'*k
/

U

E v20V

% fwE^SSOmv
20

Rg for Eö? 1.5V

♦10
.SO

TRANSFERRED
LOAD UNE
FROM FIG 13

Vb (mv)

-10

I

Rqm (Lood Line for Bose
20
*
for Eh’1’»)
_ for ECb.330mv
’Ra
’Qm

2

-30

3

-40

4

-5OIb(^o)

5

(mo)
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12 to obtain Ib. Knowing Ib and 1,, I,, may be calculated from Ib = I,
With Vb determined we may
calculate Vei from Eq. (1), above, for assumed values
of e,.
Using numerical values, we obtain the following:
From Fig. 13b, the parameters of Table 3 are obtained
for selected portions of the load line.
From Fig. 12b, lb may be obtained for the values
of Vb and Ve in Table 8. Thia is shown in Table 4.
Now that Ib and Ir are known, I, may be calculated
from Eq. (2), above. This is tabulated in Table 5.
Knowing Vb, we may calculate Vrg for assumed
values of e,.
Table 6 illustrates the emitter follower action of
the common collector configuration, where V,g follows
closely the variations of e,.
The base resistor and battery may be determined
as follows:
Assume we wish 2 ma to flow in Rr. From Fig. 13
this corresponds to point Q, where Vr = —10 volts,
Ir = 2 ma,
= 150 mv. With this data, Fig. 12
tells us that Ib = —12 pa. We may now express volt
ages in the base circuit as follows:
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R. -

19

~

X 10-’ - 17,300 ü

- E. — V„ - 20 — 1 = 19v.

since

Also, for the value Eb = 1.5v, the load line in Fig. 12
intersects Ve at —1 where V» = 140. From Fig. 13,
19

R. - -------- — - 19,000 S2

1 X 10-’

For Eb = 1.5v and Eb = 330 mv, both curves cross
at the same point at V, = —15 in Fig. 12. This point
is V,
155 mv. In Fig. 13 for V,
-15, V
— 155 mv this yields Ir = 2.7 ma es Ie.
5

••• R. - —2------ —
2.7 X IO"»

= 1*50 «1

Thus it can be seen how both the value of Rt and the
operating point affects the value of the output im
pedance.

Assuming E> — 1.5 volta
R, - 112.500 «

The voltage gain « expressed as .1, =

â V„
----- = 0.95
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Output Impedance
The output impedance is Vrv lr. On Fig. 12, R„ is
plotted for both Eb = 1.5 v and Eb = 330 mv.
For the value of Eb = 330 mv, the load line in Fig.
12 intersects Vr at —1 where Vh = —142 mv. From
Fig. 13. we find that Ie = 0.9 ma at the point Vr = — 1,
Vb = —142 mv. Since Ie es lr, we obtain:

TABLE 3
From Hg. 13b

TABLE 1
(mv)
+ 125
+ 150

/.
(ma)
1 5
2 0

TABLE 2
V.

I,

(volts)
-13

ima)
1 5
2 0

-10

(mv)

125
150

TABLE 4

0
-100

-150
-200

/*
(ga)

Vc.

(volts)
-19
-17
-10
- 2 5
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'M»)
4
12

L
(ina)

13

L2

10

2 0

V,.

(volts)
-19

(ma)
-0 2

-100
-150
-200

-17
-10

-0 5
-2 0
-3 5

TABLE 5

From Fig. 12b
V*
(mv)

V,
(volts)

Vb

(mv)
Õ

•

h

V*
(mv)

-05

-0 191
-0 499

0
-100

-2 0
-3 5

-2 013
-3 543

-150
-20(1

4- 9

(ma)
—0 2

+ 1
-13
-43

+ 001
- 013
- .043

October 1961

TABLE 6
/.
(ma)

I.

(ma)
+ .009

- 2 5

e.

(volts)
0
-1
-2
-3

I
(volts)

0
—0 9

-1 85
-2 80
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Fig. 1: FX1 com
puter at the M.l.T.
Lincoln
Laboratory.
Effective clock rate
of 50 megapulses sec.
Entire computer, with
power supplies, oc
cupies only 3 relay
racks.

NE of the fastest digital com
and magnetic film storage in sys
puters ever built is now in op
tem operation.
eration at the M.l.T. Lincoln Lab The read-write cycle time for the
central memory of the Lincoln FX-1
oratory in Lexington, Mass. Known
is 0.3 Msec. The initial FX-1 mem
as the “FX-1”, this computer is a
working model for a new generation
ory has a capacity of 256 words of
of machines, 10 times faster than
13 bits each, but provision has been
any computers in general use to
made to increase the initial capac
day. The significance of the new
ity by a factor of 4.
machine lies in the unusually high
The memory uses printed-circuit
speed, random-access storage. FX-1
wiring on a flexible sheet of resinis designed to be a complete, smallimpregnated glass-fiber cloth. As
scale general-purpose computer, for
shown in Fig. 3, the two halves of
realistic tests of fast logic circuitry
the flexible wiring sheet are
mounted on stiff backing boards,
leaving a flexible hinge between the
Fig. 2: Completed 3328 bit, 0.3 nsec. maj
halves. The arrays of memory ele
netic-film main memory of the FX-I com
ments deposited on thin glass back
puter.
ing plates, are positioned on the
wiring so that each magnetic film
element rests on the intersection
of 2 perpendicular leads on the wir
ing sheet. When all the memory
element arrays are in place on the
lower half of the wiring sheet, the
upper half is folded over to make
the completed memory, shown in
Fig. 2 with associated circuitry.
This single unit contains the 256word, 3328-bit memory of the FX-1
computer.
The logic circuits in Lincoln’s

FX-1 operate at an effective clock
rate of 50 million pulses sec., 10
times faster than TX-2 and other
large machines currently in opera
tion, and 4 times the rate of the
fastest commercial machine dis
closed to date. This increase in
speed is made possible by high-

O
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Fig. 3: Printed-circuit wiring assembly for
high-speed magnetic-film main memory in the
FX-I computer at the M.l.T. Lincoln Labora-

speed switching transistors devel
oped under subcontract, with the
collaboration of Lincoln’s Computer
Components Group, and now in com
mercial production. Approximately
3000 transistors are used in the
FX-1.
(Continued on page 196)

More
What's New
on page 177
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NEW FROM
CINCH

Printed circuit

to maintain positive contact!
TYPE 252

NOW AVAILABLE FOR IMMEDIATE DELIVERY!
Bifurcated Contact Connectors with two flexing surfaces
instead of one to provide positive contact!... accom
modate irregularities in Printed Circuit Boards.
TWO TYPES—conventional wiring tail (type 251) or dip
solder (for .051 dia. hole) (type 252)... with 6 to 25 con
tact positions (12-50 contacts).

INSULATION—glass filed diallyl phthalate type GDI
30 per MIL-M-19833.
POLARIZING KEYS—can be supplied loose, or in
serted in any position designated.

tïïïïïïïïïWïïïïïïïï«

FINISHES—phosphor bronze or beryllium copper . . .
.00003 Min. Sel-rex. gold plated.

'aj!!!!!!!!”!!!!»»

PART NUMBERS—customer part numbers imprinted
when required.
Contact*

MEETS MIL-C-2109A (ships) specs for printed wiring
board connectors.

Positions

6
7
8
9

WRITE FOR FULL INFORMATION
TODAY! Complete details and perform
ance specifications on new Bifurcated Cinch
Printed Circuit Board Edge Connectors are
available for the askinn Write for full infor

।

mation now.

14

Cinch Manufacturing Company
1026 South Homan Avenue

10

12
13

•

Chicago 24, Illinois

Division of Umted-Carr Fastsner Corporation, Boston, Massachusetts

15
16
17
18
19
20
21
22
23
24
25

A

B

C

1.098
1.254
1.411
1.567
1.723
1 879
2.036
2.192
2.348
2.504
2.661
2.817
2 973
3.129
3.286
3.442
3 598
3.754
3.911
4.067

1.239
1.395
1.552
1 708
1.864
2.O2O
2.177
2.333
2.489
2.645
2.802
2.958
3.114
3.270
3.427
3.583
3.739
3.895
4.052
4.208

1.531
1.687
1.844
2.000
2.156
2.312
2.469
2.625
2.781
2.937
3.094
3.250
3.406
3.562
3.719
3875
4.031
4.187
4.344
4.500

D
1.785
1.941
2.098
2.254
2.410
2.566
2.723
2.879
3.035
3.191
3.348
3.504
3.660
3.816
3.973
4.129
4.285
4.441
4 598
4.754

•Number of contacta «quai* contact position* times two.

j

1

I
1

ELECTRONIC INDUSTRIES

1961 Survey
of
Cathode Ray Oscilloscopes
been made to present in the space available thu most significant
data concerning each instrument. The frequency limits of 'scopes
with dual vertical amplifiers or wideband-narrowband inputs are
listed separately for each type. In some instances where price
information is not given, it may be obtained by directly con
tacting the manufacturer.

This listing of cathode ray oscilloscopes and performance specificuticns is the result of a survey |ust completed by ELECTRONIC
INDUSTRIES of oscilloscope manufacturers here and abroad.
Twenty-nine manufacturers are represented in the chart which con
tains more than 150 types of oscilloscopes currently in production.
The survey covers real-time and storage CRT's. Every effort has

V AMPL
TYPE
NO

FREQ (cps)
RESP (db)
w/n bands

RISE
Tm.

SENS,
nv/cm

SWEEP

H AMPL
Z—IN
mej/pf

FREQ
«P»

SENS,
mv/cm

ALLEGANY INSTRUMENT CO., 1091 Wills Mountain, Cunberland, Md,
30ÔÎË
dcWT
Sir n 2
del®
SFTn

Z-IN
meg/pf

FREQ (cps) EXP.
SPEED (/cm)
«1

CRT

2-

DIM. (In.)
(Ibs)

WT.

PRICE

8M x 15x21; 35

ALLIED RADIO CORP., 100 North Western Ave., Chicco 80, III.
83YU144* 5-5*3
83YZ945*
(see plue-ins)
«plug-ins *or 83YZ945):
83Y2946*
de-100k; 3
83YZ947*
de-10m; 3
.04
83YZ948*
dc-10n:3
*«n

.6v- in
Iv

de-Im
dc-750k
1

10
50

1-40
1-40
1-40

I5-600k
,5s-50ns

5UP1

5

MP4 x 14« x 15^78
12*4 m 16 ■ m;60

S 69.95

395.00

54.50
64.50
79.95

(dual trace)

kit form

ANALAB
INSTRUMENT CORP., 30 Canfield St, Essex Cotnty,
Ceda
Grove, N.J.
—------------------- -------------------------------------------------------------- --------- U'
40------------------------de-500k; 3
dc-500k;3

40
40
(electronic sw. al 40kc)
1220
(single — dud-trace sic tapi oscilloscope)
1100
dc-500k;3
40
de-500k 40
(dual channel plug-ins for senes 1100 and 1120)
.1
XX
de loOk.3
2-50
de-500k; 3
600*
40
«
KA)
de-500k
100
40
dc-500k;3
2-50
1120

* channel Bspecs given; channel A identical to type

Ls-50s

5

L»0.5s

5

5AQPF

9x15x22; 40

525.00

5AQPB

9x15x22; 35

385.00

8Ü x 1 x 1314; 15

360.00
310.00
1X1.00
37.50

to x 7 x 13ü;3

700

ALLEM B. DUMONT LABS., 750 Bloomfield Ave., Clifton, NJ.
»4A

304AR
322A
401B
4Ö1BR
403
403R
411
411R
425

430

<4l

440R
403B
403BR
412

420

dc-300k;3
(rsctmtg X4A)
dc-.300k;3
dc-300k;3
de-500k
(rack-mtg 40 iB)
de-300»
]
(lack-mtg 403)
de-100k
3.3
dc-lOOk
13
(rack-mtg 411)
dc-3W<
.01
dc3>^
.011
dc-21m/J
.017
de-10k
35
do-5* 3
%
(rack-mtg 440)
dc-fr
.4
(rack-mtg 403B)
co-500k
.7
dc-500k
.7
de- 35W
J2n5
do33n/2
11ns
do21m/3
17ns

10

250

do300k

25/in
25/in
10

250
250

do 300k

dc-500k

10

Vs-10s

5

K1931

1/fs

2(0

dc-200.

3vfs

250

lus-Is

5

5AQP

1/fs
1/fs

2-60
260

de-1004

3wfs

2-50

lus-Is

l.2v/fs

2.250

2-30k

6

5ADP

2-40

2-30k

6

5AFP

425.00
495.00
1090.00

5ARP

8Mx 194 x 23^;45
19 x 7 < 23IL45
8Hx 15 x20%;44
19 x 8Mx 19;44
13x1% >23)4

645.00
645.00
995.00

19 x 1% x 1364,70
13)4x194x27; 125

995.00
2750.00

8Mxl94x 23H
8M x 194 x 23¿ 45
19 x 7 x 23’4:45
8M x 194 «2314:45
19x 7* 22«4;45
17)4 x 1514 * 23«;85

1350.00
595.00

.0^iS-2s

5

K1736P

1-47
147

50LS-2S
L>s-.2s

5
5

8x12cm
K1931

w

1-47

l-s-5?

5

K1931

10
10

147
147

i«fr.2s

5

K1990

.0^s-2s

5

Z4

50
53
5
10
50

1-47
1-47

dolÄ
dc-50»

10
10

50

147

de-500k

10
10
X
50
5

1-47
147

d&500k
do-500k

Z4

8H x 134 x 194;50
19x8^x194
1% x 15M1 22t4;75

430.00

194 x 194 x 27; 120

with 4201 Single channel plug-in
with 4202 Dual Trace plug-in
3. with 4205 plug-in
4. Plug-ins available for handwidths of 4mc: raid various sweep and trigger delays.
1.

2.
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1% accuracy
100 uv to
1,000 volts!
Also 2% accuracy, 1 pa to
1 amp full scale.
Measures 0.02 ohms to
5,000 megohms.

No zero adjustment. Fast
warm-up.
Floating chassis. $1,000 worth
of convenience for $400!
Haven’t you wished for one compact, simple in maximum readability and overlap. The ohmmeter
strument that would make precision de voltage, is a modified Kelvin bridge eliminating lead resist
de current and resistance measurements over a ance error; you measure resistance accurately on
hook-up wire sections as short as 6".
wide range?
Model 412A also includes a 1 v or 1 ma recorder
The 0 412A is it! In its VTVM circuit, the
412A uses an exclusive 0 photo-chopper instead output, and 3 separate probes. Call your $ rep
of old-style mechanical vibrators—no drift, no 60 today for a demonstration on your bench. Price,
cps pickup. Input is floating, with resistance in $400.
creasing from 10 megohms on the 1 mv range to
HEWLETT-PACKARD COMPANY
200 megohms on ranges above 100 mv. Current
I00IB PAGE MIU ROAD • PAIO ALTO, CALIFORNIA, U.S.A.
CABLE •HEWPACK" • DAVENPORT é ’000
and voltage ranges have a 10 db sequence for
HEID

0 400L LOGARITHMIC
VOLTMETER-4325
0 voltmeter covers 10
cps to 4 MC; accuracy high
0
as ^2% of reading or 1%
of fuu scale, Voltage range
0.3 mv to 300 v, 12 ranges, 1-3-10 se
quence. Max. full scale sen-itivity 1 mv.
Large 5" true log voltage scale, linear
12 db scale, generou-. overlap. High sta
bility, high input impedance. Also use
ful as amplifier for small signals, or
to monitor waveforms.

REPRESENTATIVES IN All PRINCIPAL AREAS

0 IMH PRECISION
VOLTMETER—5325
Extreme accuracy as high
US ± 1^1 to 500 KC, ± 2^ to
A1 MC, d 5% full range. FreV’1*
quency coverage 10 cps to
4 MC. Largì* 5" meter with precision
mirror scale. Voltage range 0.1 mv to
300 v ; max. full scale sensitivity 1 mv.
High 10 megohm input impedance mini
mizes circuit disturbances. Amplifier
with 56 db feedback insures lasting
stability. Reads direct in db or volts.

0 400D WIDE RANGE
VOLTMETER- $250
Highest quality, extremely
versatile. Covers 10 cps to
4 MC. Highly sensitive, ac
curate to within ±2% to 1
MC Measures 0.1 mv to 300 v; max.
full scale sensitivity 1 mv. Reads direct
in dbm. High 10 megohm input imped
ance virtually eliminates circuit load
ing. 56 db amplifier feedback insures
high stability and freedom from change
due to external conditions.

0

Data subject to change without notice. Prices f.o.b. factory

7) complete precision voltage measuring equipment
ELECTRONIC INDUSTRIES
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Circle 47 on Inquiry Card

CATHODE

RAY

OSCILLOSCOPES

V AMPL
TYPE
NO.

FREQ (epe)
RESP (db)
w/n hands

RISE
Tm*

SENS,
mv/cm

H AMPL
Z-IN
m*vp<

FREQ
cp*

SENS,
mv cm

SWEEP
Z-IN
m.B, pf

ALLEN B. DUMONT LABS.—(Continued)
436
de-Wk
04$
K/div.
(17* Indicator ana monitor)
(PIup-in units for Series 42D oscilloscopes):
4206
(Comparator Sens: 500.4V or rise T: 41ns; dc-7.5mc)
4210
de-1000m
.35
W
50 ohms
4212
dc-30m
12ns
50
1-23
4213
do-33m
11ns
50
1-25
(includes wavetom* generator)

FREQ (cps)
SPEED C cm)

.5ns-10ns

EXP.
x!

CRT

25n»5us

KR3B

EICO ELECTRONIC INSTRUMENT CO., 33-40 Northern Blvd., L 1. City 1, N.Y.
5-35
49
dc-4.5m
.06
25
3-35
l-400k
.Gv/in
1<25
5-500k
.05v/in 15500k
-OSv/in

10-100k
15-75k

5UP1
5’

ELECTRONIC TUBE CORP., 1200 E. Mermaid Lane, Philadelphia 18, Pa.
K260
dc-500k
.2
1-42
de-200k .3v/10
dc-500k
.2
M2
KIIR
de-300k
.15
1-«
Wv
K120
de- 15m; 3
.023
50
1-20
de-1.2m 0.2v
(preamp plug-ins for K120):
20A
do 15m;3
.023
50
1-20
(dual trace)
20B
dc-15m;3
.023
50
1-20
20C
dc-12m,3
5
140
K270
(dual channel - see plug-in preamps and time-base units)
K470
(four Channel - see plug-in preamps and time-base units)
(ext. P.S.):
(plug-ins lor K270 and K470):
70A
dc-5m;3
50
2-25
708
dc-lm;3
10
2-25
70C
dc-500k;3
2
2-25
700
dc-250k 3
0.5
2-25
70E
dc-50k;3
.05
2-25
70A
(sweep gen )
70
(calibrator and bme-maik gen.)
K10R
de 30<l
25/in
2-40
dc-100k
DO
H428
oc-15Ok,3
2/in
2de-150k
2/m
K215
de-15m

HEATH CO., Benton Harbor, Midi.
ORI
dc-200k
WO
0M3
4c-1.3e
.25
100
OP1
dc-3.6m
.1
W0

3.6-29
3.528

dc-200k
2-425k
dc-600k

100
290
200

PRICE

(lbs)

5

EDGERTON, GERMESHAUSEN & GRIER, 161 Brookline Ave . Boston 15, Mass
2236A
de-2km
.Ins
27/in

ELECTRO INSTRUMENTS, INC., 8611 Balboa Ave., San Diego 11, Calif.
29
de-Im; 3
.35
250/in
1-25
(7 plug-in scope moduli is)
29R
(rack-mtg 260)

DIM. (In.)
WT.

■

13x894x16:26
15x8»4xl7*4;30

S 129.50
79.95

W-10k

10

2*

2 x Six 11
19x314x16

3250.00

2-25

Is-Us

5

62DRP

12% 115 *22; 60

895.00

1-40
1-30

l»Us

WO

61DRP
51FGP

19x7x1^32
1294x15^x234:60

62DRP
74DRP

16*/. x 15*4x23:65
16*4 x 15*4 x 23;65
9 x 10 x 15*4:60

4KPL
4-gun
2-gun

1915% x 11%;22
28 x 60 x 34

5*
5*
S’

9x14x11; 18
9xl4xl9;34

1

Vis-ls

2-40
2-

2-30k
0.2s-100m

3.6-28
10-25
1-37

5o50kc
20c-150kc
Us-ta

5

V».5s

5

5AQP

U--2S

5

5AQP

.^¡s-12s

5

5AQP

100

5AMP

HEWLETT PACKARD CO., 1501 Page Mill Road, Palo Alto, Calif.
120
de 200k
10
1-50
dc-JOOk IOC
1-100
120 AR
(radi-mtg 120)
122A
de-200k
10
1-50
dc-200k 100
1-100
dc-200k
10
1-50
122AR
(rack-mtg 120A)
1308
dc-3Nk
1
2-25
dc-300k 1
2-25
130BR
(rack-mtg 130B)
2-125
2-125
150A
(see plug-ins'
dc-500k 200
1-31
(plug-in units for 150A):
1518
dc-10m
.035
5
1-31
152B
dc-10m
.035
50
1-30
(each diannal
153A
de-500k
1
1-35
154A
50c-8m
laa/ca .OliFluh
(current channel) (
de-10m
50
1-30
(voltage channel) *
160B*
de-15m
(see plug-ins)
dc-1v
100
1-30
160BR
(rack-mtg 1608)
170A*
dc-30n
(see plug-ins)
de-Im
100
1-30
170AR
(rack-mtg tWAj
(plug-in wilts for 1608 aid 170A):
162A
dc-14m
.025 20
1-25
(each chama with 160B)
162A
dc-24m
.014 20
1-25
(each channel with 170A)
(with 1608)
162D
dc-14m
5
1-35
162D
dc-24m
50
1-35
(with 17DA)
162F
dc-15m
.023 »
1-22
'with 1608)
162F
dc-30m
.012 50
1-22
(with 170A)
185A
(see 187B)
cud channel plug-in for 185A;
187B
(!c-800r*.3
5ns
10
.1-2

1m-5s

8

1

1

9% x 15*4 x 20%; 34
Wi7i20%132
9%xl5x21*4;35

450.00
450.00
675.00

19 x 7 x 20X 33
Wx 15 x 21X41
19 x 8% x 2^47
14 x 17)4 x 2«5;83

675.00
650.00
650.00
200.00
250.00
150.00

swlOOk

.lus-5s

100

SAMP

.1^-5«

100

5BHP

19xl4*4x22*4;85
19x 12*4 x 21:85
19 x 14*4 x 22*4;85
19x12*4X21:85

1850.00
1850.00
2150.00
2150.00

350.00
350.00

.Ins- Us

100

5AQP

19 x 14*4 x 22V,75

145.00
145.00
2000-00

1000.00

* accepts plug-in marker gen. and time-axis mtits
IM

1300.00‘1
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1

Wide Range-O.OOlU to 10 Mii,
1 pf to 1000 gf, 1 uh to
1000 h; 0.02 to 1000 for Q at
1 kc, 0.001 to 50 for D at 1 kc.

CRL

Patented ORTHONULL* feature
eliminates ‘‘sliding balance” —
enables easy measurement of
low-Q inductors and high-D
capacitors.

C, R, and L measurement accu
racy within ±1% (±5% for D
and Q); accuracy holds over all
ranges — not reduced at range
extremes.
Unique ‘‘flip-tilt” cabinet serves
as adjustable stand and doubles
as protective carrying case.

Panel controls designed for op
erator convenience — switching
arrangement and panel engrav
ing make bridge operation selfexplanatory.
♦ Battery operated — com
pletely self-contained; builtin transistorized 1-kc oscil
lator and null detector;
single null indicating meter
for both a-c and d-c meas
urements.

U.S. Patent No. 2.872,639

Write for Complete Information

NEW YORK, WOrth 4-2722
Dittrid Office in Ridgefield. N J,
WHitney 3-3140

GENERAL RADIO COMPANY

Circle 70 oe
Inquiry Card

CHICAGO

PHILADELPHIA

WASHINGTON, D.C.

SAN FRANCISCO

LOS ANGELES

IN CANADA

Ook Park
Village 8-9400

Abington
HAncock 4-7419

Silver Spring
JUnipar 5-108«

lot Altai
WHitediff 8 8233

lot Angelet
HOHywood 9-6201

Toronto
CHerry 6-2171

CATHODE

RAY OSCILLOSCOPES

H AMPL

V AMPL

TYPE
NO.

FREQ (cps)
RUE SENS,
RESP (db) Vs
mv'cm
w/n bands

HICKOK ELECTRICAL INSTRUMENT
1810
dc-4m
10
387R
dc-500k 3
0.7
10
385CSM
dc-4m;3
.08
75/m
dc-2m;3
.15
685
uc-750k
0.5
20/in
770
dc-5m;3
.07
35/in
dc-2.5m;3
IMn
675A
dc-4.5m;3
.08
20 in

Z-IN
■•«/pf

FREQ
cps

SENS.
nrv/cm

1-40
2.2-50

EXP.
xl

CRT

DIM. (In.)
WT. (lbs)

PRICE

2-30k
l-100k
3-50k

6
10
3

5ABP
3RP1
3RP1

12% x 14% x 18’z;5Ü
19 x 5'/.x ll‘Z;15
6x9xl3%;15

dc-750k

30/in

1-40

l-100k

10

5UP1

10xl3xl6;35

dc-500k
l-450k

75/in
250/in

2.2-50

2-30k
10-lOflk

6
10

5ADP
5UP1

12 x 14 x 18;50
10 x 13 x 16;35

1-50

.lps-ls

5

5*

13 x 16% x 23%;5Â
19 x 17% x 23%;63

ITI ELECTRONICS, INC., 369 Lexington Ave., Clifton, NJ.
15869
* dc-50k;3
5
2S/m
2-80
dc-50k

1

Z-IN FREQ (cps)
■••/pf SPEED G em)

CO., 10514 Dupont Ave., Cleveland 8, Ohio
2.2-50
2.2-50
1-50
dc-500k 15
1-50
2.2-25
do500k 75/in
2.2-25

HUGHES, Vacuum Tube Products Div., 2020 Short St, Oa anside, Calif.
105
dc-lOm
.035
5Q/div.
dc-350k .25v/dv.
105R
(rack-mtg 105)
(Plug-in amplifiers for 105/R):
05-1
de-10m
50/div. 1-50
(general purpose)
05-2
dc-lOmc
50/dw. 1-50
(dual trace)
05-3
oc-4OOk
1/div.
1-50
(two channel amplifier)

1

SWEEP

3.5v/in

ITT, Industrial Products Div., 15191 Bledsoe St San Fernando, Calif.
2135D
dc-200k
1/in
2-35
dc-200k 2-35
17350
(rack-mtg 21350)
(ext P.S.):
214OD
dc-85k
1/in
2-35
dc-85k
2-35
1740D
(rack-mtg 2140D)
(ext P.S.X

JACKSON ELECTRICAL INSTRUMENT CO., Dayton, Ohio
6ÔP
10c-4.9m;l
30/in
1.5-20
10c-650k .8v/in
10c-400k;6
20/in
CRO-2
20c-4.5m
250/in
L5-25
20c-200k .4v/m
20c-300k
ll/in
KINGSTON ELECTRONIC CORP., Medfield, Mass.
VS5*
»300k;6
2/in
EA1"
»300k 6
2/in
»70k

$ 470.00
385.00
<30.00
383.00

2870.00
2915.00
125.00
350.00
175.00

5ADP

2-80

1/in

lO^ls/m

1/in

10/d-ls/in

17*

19 x 8*4 x 19;30

460.00

19 x 19 x 21
19 x 7 x 10

17*

19 x 19 x 20
19x7x10
1.1-12

10c-100k

5BTP

9%xl5xl3;24%

1.1

20c-50k

5UP1

10% x 13% x 15%;26

20-2»
»45k

500/in

349.50
42SJ00

* Covers all VHF TV channels, plus 23-27mc, 42-46 mc. 3.58mc and 4.5mc
“* incorporates tuned circuits for coverage 3mc-240mc; Sens.: 200•600pv'tn,

LUMATRON ELECTRONICS, INC., 116-1» County Courthouse Road, New Hyde Paik, L.I., N.Y.
112*
ac-900m
0.4ns
3
50 ohms
50ns-.05ns
(extP.n

58GP7 26 % x 12% x 17%;105
17x13x9 .

*Uttitzes waveform sampling technique

PACKARD BELL ELECTRONICS, 12333 W, Olympic Blvd., Los Angeles 64, Calif.
5mc-2
dc-5m;3
70ns
1
1-30
dc-»0k 200
dc-5m;3
70ns
1
1-30
(dual vert, ampls., dual gw)

PHILIPS ELECTRONIC INSTRUMENTS, 750 S.
GM5655
l-250;6
60
85k-35
GM5606
dc-200k;3
10
0.5-»
GM5666
D-60k;3
3
4.5-25
GM5659
l-lm;6
1-15
GM5600
dc-5m;3
70
50
10-8
GM5601
dc-5m;3
75
100
0.5-35
GM5602
3-14m;3
25
75
5-10
GM5603
dc-15m;3
25
50
1-22
GM5650
0-4m:3
300
1-60
0-700k;3
45
GM5662
dc-20m;6
.025
50
2-25

I

RCA, Election Tube Div.,
WO-33A
5.5c-5.5m
20c-150k
WO-91A
10c-4.5m:l
10c-. 5m; 1
WO-56A
dc-500k
WO-88A
de-500k
WO-78B
3c-5m;l

Harrison, NJ.
100
3
.1
50/m
5
.7
12
.5
28
.1
40

Fulton Ave., Mount Vernon, N.Y.
100
0.1-45
dc-300k 1000
1.1-5
0-100kc 400
1-25
1-lm
90
1-15
5-2m
3v
dc-300k Iv
1-5
dc-800k Iv
dc-2m
h
1-35
»10k
5v
10-8

5-30k
Zixs-ls
h
3-2»
.5us-30ni$
Xs-20(U
.2^8-10ms
¿4-ls
AyZOros

10-30

.O^s-lOms

0-800k

1-30
1-30
1-54

2.2-30

10c-500k

dc-500k
dc-200k
3©-ln

ROHDE A SCHWARZ, 111 Lexington Ave., Passaic, NJ.
OMF
dc-20x;3
.018
4
1-30
dc-lx
124

700

10-10
1-40

10

l>b

24

400

1-30
12-55
1-28

1-

5
10
5
5
5

4

3*4*

DG7-32
DN10-78
DN10-78
DG7-32
DH7-78
DH10-78
DH10-78
DN 13-79
DG7-32

11‘4 x Mx 9^22

495.00

4*4 x 9*4 x 11%;14
IP4 x 8% x 15%;31
9% x 14 x 20%;66
1% x 11*4 x 15^37

11% x 8% x 15%;31
11*4 x 15*4 x 23*z;77
4*4 x 9'4 x 12; 16^

3*

S%x8%xl0%;14

10c-100k

5UP1

9 x 13% * 16%,30

d

7VP1
5UP1
5ABP

9x14x17
9x14x17
9.x 13x18

W

DG13S4

14% x 21% x 18;110

Is-O.l^s

3

*1

DH1O-78 9*4 x 14 x »*4;66

15c-75k

3c-30k
15c-30k
lOo-lOOk

•1
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TYPE

310 A

HINGED CHASSIS AFFORDS EASY ACCESSIBILITY

TO ALL TUBES AND COMPONENTS

Measuring deviation ¿ to quantity parts-per-million In
similar units under test.

Instrumentation includes a Tektronix Type 310A Oscil
loscope and the new Electro Scientific Industries precision
measurement console—which measures resistance, ca

pacitance, and voltage ratio over wide ranges with direct
traceability of accuracy to three reference standards cer

tifiable by the National Bureau of Standards.

Photograp-vil M B« » -n Sdentine l-aii< <•», Port lend. Ot»gnn

Need a precision-measurement tool in the dc-to-4 mc range?
A small-size, light-weight, semi-ruggedized instrument that operates
almost anywhere from 50-to-800 cycles line frequency?
One that combines stability in performance, simplicity of operation,
accessibility for maintenance?
Then consider a Tektronix Type 310A Oscilloscope.

For size, convenience, presentation of trace display—a Type 310A
ideally suits precision-measurement applications at point-of-use ...
such as quality-control checks in production testing ... or mainte
nance and calibration of complex electronic equipment in the labo
ratory or in the field.

TYPE 310A CHARACTERISTICS
Frequency Response—de to 4 mc: 100 mv/div to 125 v/div; 2 cycles to
3.5 mc: 10 mv/div to 100 mv/div. Risetime—less than 90 nanoseconds.
Sweep Range—0.5 psec/div to 0.2 sec/div in 18 calibrated steps, con
tinuously variable between steps and to 0.6 sec/div uncalibrated.
5X Magnifier—extends calibrated sweep range to 0.1 /»sec/div. Trig
gering—amplitude-level selection with manual or preset stability
control, and automatic facility. Horizontal Input. Amplitude Calibrator.

Electronically Regulated Power Supplies.

Dimensions—10” high, 6%’ wide, 17" deep. Weight—23X pounds,
Call your Tektronix Field Engineer for a demonstration.

Tektronix., Inc.

p

o

box ¿oo- beaverton, OREGON

Baltimore iL-a
TEKTRONIX FIELD OFFICES: Albuquerque. N Met.
Denver, Coto. • Detroit (Lathrop Village M^ch. • EMteott {EndwriM) NX • G
Encmo • West Los Angeles) • Minneapolis, Mmn • Montreal. Queber C .f ada

Mitchell40161

TWX-BEAV 311 • Cable: TEKTRONIX

, ■ ' Md • Boston (Lexington) Mass.

E, • ChiGriBO (Park
III. • Cleveland, Ohio • Dallas. Texas • Dayton. Ohio
Kansas City (Mission) Kan, • Los Angeles, Calif. Area (East Los Angeles
n • U' ■ ' NJ • ONWGrii Rt • Philadelphia. Pa. • Phoenix (Scottsdale) Ariz.
: i ritti* IflMttl • SynNuse, N Y. • 1 nIriri
Ont . Canada • Washington, DC. (Annandale, Va.).
ENGINEERINC REPRESENTATIVES ‘
iron Hawa Ltd . Hon
... h.j.m j.-u
;
. »fH>s , ¡,, ♦
......... ¡ orq.i
>•
European and African countries, the countries of Lebanon and Turkey. 0*«»» contact TEKTRONIX INTERNATIONAL A.G, Terrassenweg IA, Zug, Switzerland. for the name of your local engineering representative.
Other Overseas v*ai please write or cable directly to Tektronix, Inc., International Marketing Department, P O Box WC Beaverton, Oregon, U.S.A. Cable: TEKTRONIX.
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SIERRA ELECTRONIC CORP., 3885 Bohannon Dr., Menlo Patk, Calif.
218

2c-300k;3
35/in ^l-SO
(seven plug-in scopes for function monitoring)

4c-100k

500

2-35

1995.00

3SP1

19x14x18*4:80

200k

7*

llx 14*4 xK%;29

1540k
5-5k^s

5"

10

15c-40k

SIMPSON ELECTRIC CO., 5200 West Kinzie St. Chicago 44, III.
458
«6«
2610

30/in
20/m
30/in
6/in

dc-4.5m;l
10-300k;2
15-100k; 1
dc-5m;0.5
dc-8m;1.5

0.5-3515-20k0.7v/in

249.95
149.95
575.00

SOLARTRON, INC., 1743 South Zeyn St., Anaheim, Calif.
523S.2
518
557
643S
711S.2
814.2
1014
1012
1016

de-10m 1
1-30
dc-5.5m
(similar to 513.2 but tu British Joint Services spec.)
dc-5m;3
1.6-45
dc-lm;3
3
1-60
de-12m; 3
30
100
1-40
dc-2m
dc-7m;3
.05
3
(dual channel)
.9c-9m
.04
40
1-30
L5c-lr
dc-5m;3
.07
1
1-30
dc-200k
dc-5m;3
.07
1
1-30
dc-25m;3
14
50
dc-5m;3
.07
1
1-30
dc-750k
de-5m; 3
.07
1
1-30

5

4EP1

10x16*4x23,70

La-h
Im*. Is
.Ls-3$
.2ms-.01s

10
100
10
10
10

90EG4
4EP7
5BKP
4EP7
4EP1
3’4'

9 x 12 x 18;40
10116’/.x23; 70
14*/.x 20 x 27\ 140
13*4x18*4x26*4:118
10*4 x 14‘Zx 20;42
8x9*4x13:2

,1m*12s
lp»ls

5
10

5CLP
3*4'

19x5*4x14*4:25

.lus-. Is

.75m*. Is

25

500
200

Ims-Is

200
150

.5-.05^f

TEKTRONIX, INC.. P.O. Box 831, Portland7, Oie.
531A
RM31A
532
RM 32
533
RM33
535A
RM35A
536
541A
RM41A

543
RM 43
545A
RM45A

551

555
581
585
517A
507

310A
316
RM16
317
RM17
321
502
503
RM5O3
504
RM504
515A
RM15
516
524AD
525
’•
*•
3*•
••

126

with
with
with
with
with

dc-15m/>
(rack-mtg. 531 A)
dc-5m;3/3
(rack-mtg 532)
dc-lan/’
(rack-mtg 533)
dc-15m/’
(rack-mtg 535A)
dc-lQiV*
dc-30m;3/s
(rack-mtg 541A)
dc-3un;3/s
(rack-mtg 543)
dc-30m/s
(rack-mtg 545A)
dc-25m/5
(ext P.U
dc-SOm/s
(ext P.S.X
de-100m; 3
de-100m; 3

23n^2

50

dc-240k

15

1-47

0.1m>12s

5

5'

.07/3

100

dc-3'xi

15

1-40

0.2ms-12s

5

5'

23n$/3

50

dc-5O0k

100

1-45

.1mS-15s

100

5'

23hs/2

50

dc-240k

15

1-47

0.1ms-12s

5

5”

147

0.2m*2s
.Im* 12$

5
5

5*
5'

1-45

•W5s

100

5'

5*

35ns/4 50/dv.
12n$/s 50

dc-10m/4 50/<*v
dc-240i

IZns/s 50

dr-50»

100

,2/i*6s

5

5'

2i*6s
sw:15O
.¡M*.01s
7.875k;30c

5

5'

10
25

5*
5*

13x16*4x25:61
19 x8”4.x 2*4;54

50

de 240k

2%

1-47

•Vis-125

5

14n$/5 50

dc-400h

200

.1-40

•V*12s

5

5'

12n$/s

50

dc-240k

200

1-47

.1^*12$

5

5"

3.5ns
3.5ns
7ns

100

dc-240k
dc-240k

l'Oc
20C

1-47
1-47

50ns-2s
?M*1S
10n*2(Ls

5
5

5’
5"
5'

ia»$/s

50

(ext P.S.):

(ext P.S.):
dc-4m
de-10m
(rack-mtg 316)
dc-lOm
(rack-mtg 317)
dc-5m
de-Im
dc-450k
(rack-mtg 503)
dc-450k
(rack-mtg 504)
do-15m
(rack-mtg 515A)
de- 15m; 3
de-15m; 3
de 10m
60c-5m; 1%

13 x 16*4 x 24;62
19 x 14 x 22*4; 79
13 x 16*/. x 24;55
14 x 19 i 22‘4; 72
13 x 16*/. x 24;62
19 x 14 x 22*4;79
13x16*4x24,66
19 x 14 x 22*4;83
13x16*4x24:60
13 x 16*41 24;62
19 x 14 x 22*4;79
13xl6*/.x24;64
19 x 14 x 22*/.;81
13116’4x2^67
19 x 14 x 22*4:85
13xl6*/.x24;52
13 x 10 x 17*4;46
13 x 20 x 24;68
13 x 10 117*4;54
13 x 16’4 x 24;68
13 x 16’41 24;74
13xl8’/.x27;76
13 x 9’/. * 19’4:69
13 116% x 23%;53
13x10*4x17*4:41
6’4 x 10 * 17;23*4
8*4x12x19*4:34
19 x 7 x 17%;45
8*4 x 12 x 19*/,;34
19 x 7 x 17*/ ;40
5*4 x 8*4 x 16;13*
11*4x15x23*4:5
9’/. x 13*4 x 21’4:31
19x7x16*4:27
9’/. x 13*4 x 21*4;29
19x7x16*4:25
9’4x13*4x21*4:46
19 x 8’4x23:57
9’/. x 13*4x21*4:40

10ns

æv

90ns
35ns

10/div.
10/div.

1-40
1-40

acSOOk

1.5v/div.
1.4v/div.

35ns

10/div.

1-40

dc-500k

1.4v/div.

.07

10/div.
.2
1

1-30
1-47
1-47

de-Im

dc-450k

1.5v/dv.
100
1

dc-500

14v

20n*50us

.1m*.6s

3’
3'

.2m* 2s

5

3*

.5m*5s

5
20
50

3"
5*
5'

.ifO-bs

.1-20
1-47

5'

5
5

Us-5s
Im* 5$

1m*.5s

5

1-47

23ns

50

1-36

23ns
23ns
35ns

50
50
150
15

1-20
dcsoa
1.4v
1-20
1-45
75 ohms (TV waveform monitor)

5"

995.00
1095.00
875.00
975.00
1100.00
1200.00
1400.00
1500.00
1050.00
1200 00
1300.00
1275.00
1375.00
1550.00
1650.00
1800.00

2600.00

1375.00
1675.00
3500.00
3000.00
625.00
750.00
825.00
800.00
875.00
785.00
825.00
625.00
640.00
525.00
535.00
800.00
875.00
1000.00

1250.00
1100.00

C-A, K, L, or N plug-ins; A, B, or G: 14m; D; 2m; B: 60k; Q: 6*. Zt 10m
C-A, K, L or R plug-ins; A, B, G: 25ns; H: Jins; N: 0.6ns
wide-band plug-ins
G plug-ins; X-Y main frame almost identical
K or L plug-ins
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Data loss due to drop
outs is eliminated in FM
predetection recording
reproducing by Mincom’s
new, exclusive Tracklok®
This is because, for the first time in the field of instru
mentation, the Tracklok makes possible redundant FM
data recording at the carrier level. In any desired FM
or PM-type carrier system, data loss is eliminated by
a 99% skew reduction; existing skew of ±0.3 /is for
example, is effectively reduced to ±0.003 /<s, a reduc
tion of 100 to 1

Th«

Tracklok

Completely Compatible: The new Tracklok is designed
to improve the predetection performance of Mincom’s

1-mc Series CM-100 Instrumentation Recorder/Re
producer (which now, on special order, performs to
1.5 mc at 120 ips). Tracklok can be incorporated into
all existing Senes CM-100 systems, since it is com
patible with CM-100 or any comparable recorder
reproducer in the standard IF carrier frequencies.

CKLOK
Shown here with the Mincom
Series CM-100 1.5-mc Instrumentation
Recorder/Reproducer a standard auxiliary rack
houses (from the top down) an oscilloscope monitor
unit, the new Tracklok, and a demodulator.

mincom dvision

Reliable Simplicity: The same reliability that has been
typical of Mincom’s instrumentation systems for years
has been built into Tracklok.

miNNESOTA MINING E MANUFACTURING CO

2049 SO. HARRINGTON AVE., LOS ANGELES 25. CALIFORNIA • 529 PENN BLDG., 425 13th ST N W
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CATHODE

RAY OSCILLOSCOPES

H AMPL

V AMPL
TYPE
HO

FREQ (cp»)
RESP (db)
w/n band*

RISE

Tm«

SENS, Z-IN
mvzem meg/pf

FREQ
ept

SENS,
mv cm

SWEEP

Z-IN
meg pf

TEKTRONIX, INC.-4Continued)
526
(color video Vectorscoce)
(to MIL-T--945A spec ’
dc-24m
50
15ns
945
125 ohms
519
dc-lm;3
35ns
lOv
(Indicator See plug-in amplifiers and time-base units)
560
(Indicator See plug-in amplifiers and tune base units)
561
(Plug-ins for 560, 561 Indicators)
59
dc-400k
Iv
50
60
de-Im
1
dc-300k
63
67
10
dc-650k
72
50
dc-4m
75

FREQ (cps)
SPEED (cm)

EXP.
x1

5

.1^15-5s
2ns Ls

CRT

5*
5*
2x6cm
5*
5"

DIM (In.)
WT. (Ibe)

PRICE

19 x 8’4 x 18‘4;45
13 i 18 x 25*4;77
14% x 22*4 x 25 *4;99
9’/, x 13*4x21*4:27
9’/,xl3 *4x21 *4:27

3800.00
325.00
425.00

50.00
100.00
125.00
150.00
250.00
175.00

5

l^>5s

$1800.00

TRIPLETT ELECTRICAL INSTRUMENT CO., Bluffton, Ohio
3441A

20-604

Win

dc-4.5m

150/in

10-6»

5’

11*4» x 15“4, x 16

249.50

3*
3*
3'
3’
3'
1*4 *x 3*
5*

3*4 x 7*4 x 10:5’4
5x7x11,8*4
6x7xl2;12’4
6 x 7 x 12;14
6x7x12; 16
6 x7 x 12:16*4
7x10x12; 18*4

69.95
149.50
249.00
239.00
289.00
399.00
245.00

WATERMAN PRODUCTS CO., INC., 2445-63 Emerald St, Philadelphia 25, Pa.
MARK1
SHA
S14A
S14B
S14C
S15A*
S16A
S17A
Pl
P100
S4C
S5C
S12C

dc-75k
dc-200k
dc-155k
dc-700k
dc-700k
de-1554
de-5m
dc^500k
dc-230k

1.5-llm;6
2-6rr
dc-700k

2.6
2
2.2
.35
.35
2.2
.07

25/in.
100/in
Win
50/in
7Zm
Win
2.5

5-100
10-10
1-25
1-25
1-25
1-25
1-4C

2O-75L
dc-2O0L
dc-155k
dc-200k

1.5v/in
100/in
15/in
150/in

.5-100
10-10
1-35
1-25

dc-140k
3-180k

10

1-25
1-120

20-2»
3-505-5»
5-50k
20/xs-2s
5-50k
5-5»

2

3.6zdiv
56v/in
2ÕV/in
100/in
60/in
50/in

1-53

3-170k
dc-t
3-t

140/div.
80v/in
28v'in

1-85

IOC^s-IOs

1*4*x3' 5*4x4’4x10:8

70/in

1-17
6.2-47
1-35

lJ-12k^s
8-800k
.5-5»

l*4'x3* 5*4 x 5’4, x 10,5
1Vx3' 5‘4x5^(xl0;5
I *4**3 *
3JP1
17“4, x 14“4. x 14’4;74
3RP1A 19x7x10; 30

35 in

1-70

15-404

3RP1A

.05
.07
.35

1-25
0.3-40
MO

dc-700k

295.00
109.50
129.50

*tum channel; twin tube

WATERS MFG. CO., INC., Boston Post Road, Wayland, Mass.
7000B

dc-100k

25/in

1-70

dc-100k

Midway Drive,
CALIFORNIA INSTRUMENTS CORPORATION, 351
San Diego 10. Calif., .s introducing an automatic oscilloscope with
all »olid »taf* circuitry ■nd digital readout The 1 MC oscilloscope
has automatic swoop speed, automatic sensitivity , and automatic
positioning Range of vertical srnsiiivity anid baritoni al «weep are pre-

SET Development
Contract Awarded
NASA has awarded ElectroOptical Systems, Inc., Pasadena,
Calif., a contract for the development of a Solar Energy Thermionic Conversion System (SET),
The contract will be administered
by the Jet Propulsion Laboratory
of the California Institute of Tech
nology.
Designed to generate 135 watts
at a solar constant 40% that avail
able on Earth, SET can be used as
the prime source of spacecraft elec
tric power on vehicles of the Mar
iner class. Total weight of the sys
tem will be approximately 25
pounds.
SET will consist primarily of a
lightweight solar concentrator
which will focus solar radiation
into a cavity used to heat several
cesium vapor-filled thermionic di128

19x5*4x11*4:17

295.00

seized digitally oa nixie readout» Calibrated t'C offset h nha pretented digitally on an in-line display.
The CIC Automatic Oscilloscope wan designed for laboratory, Held,
production test and automatic checkout applications. Overall dimen»ions of the unit are IV» x V X 22 in. and the price is approximately
$1.500.

odes. These diodes will transform
the heat into electrical current.
The concentrator will be approxi
mately 5 feet in diameter. The
thermionic generator will consist
of an array of diodes arranged
about the cavity.

Low Cost Test Equipment
An ordinary 100-watt light bulb
is used to measure capabilities of a
new G E. television tube at G. E.’s
power tube department. It is used
as an accurately calibrated light
source inside a black, plywood box.
A system of special light filters and
apertures allow sensitive TV cam
era tubes to be precisely tested in
light levels measured exactly to be
low one-millionth of a foot-candle.
Thirty foot candles are required to
read a newspaper. The highly

sensitive TV tube, called a GL-7967
image orthicon, transmits the
image it sees to a television screen
as a bright and clear picture.

MUlivolt Discriminators
Models 710 and 711 millivolt dis
criminators made by Keithley In
struments, Inc., Cleveland, Ohio,
are designed for use with automatic
testing, process control and nuclear
reactor monitoring. They are ideal
ly suited for use in a broad range
of Go, No-Go automatic control ap
plications such as the testing of
diode and capacitor leakage cur
rents, controlling temperatures, and
sorting resistors in automatic
bridges. They can also be used in
nuclear safety installations and
numerous process control functions.
Models 710 and 711 are identical
except for means of adjusting the
trip level.
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THE SIZE DIMINISHES;

THE POWER REMAINS AS HIGH

Tiny New 3/8* (0.375*) Squaretrim®
Potentiometer Dissipates One Full
Watt In Still Air!
The performance of this new Daystrom subminiature Squaretrim is as great as its half-inch cousins. Further,
the onc-watt rating is based on still-air tests...typical of our conservative specifications. Contained in a stack
able package only
square and just W thick, the new Series 200 Squaretrims permit great circuit density
(27 per cubic inch) and the 144 different models offered give wide design latitude. The Series 200 Squaretrims
range from 10 ohms to 35K, operate from —55 to 4-150’C, and need no mounting brackets for stacking. A true
precision instrument with all the exclusive features of the Daystrom line, this new potentiometer is designed
to meet MIL R-27208 and MIL R-22097. Write for detailed information.

DAYSTROM ,
'

INCORPORATED
POTENTIOMETER DIVISION

ARCHBALD, PENNSYLVANIA • LOS ANGELES, CALIFORNIA
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4-STATION INTERLOCK LIGHTED PUSHBUTTON SWITCH

0^1 aO
MODEL

WC 1730

actual size

Always One Station Committed
Can Not Commit 2 Stations
Simultaneously.
Front Panel Lamp Replacement.
This new Control Switch concept in multi station inter
locking switches features a unique “CHEAT-PROOF”
design. One station is always committed. It is impos
sible to tease the system into an “all stations up"
position. Actuating any of the four lighted pushbuttons
causes the previously depressed button to return to
normal at the exact point the system is committed to
an alternate station. A lockout system makes it impos
sible to commit two stations simultaneously.
The Pushbuttons are individually illuminated with
standard MS 25237 type lamps which are easily re
placed from the front. Buttons are available in six
colors and can be engraved
The new Control Switch Interlock has been designed
to permit various other station combinations. All units
are engineered to withstand unusually high shock and
vibration conditions.
130

Station Circuit
Electrical Ratings

Lamps (not furnished)
Weight.............................
Size..................................

D.P.D.T.
5 amps @ 125-250 VAC
5 amps Res. @ 30 VDC
2.5 amps Ind. @ 30 VDC
Switches per MS 25085 1
MS 25237 Type
.............. 9 oz. max.
panel surface 3%" x 2"
depth behind panel 1%"

and Tfchniciant
check with Control Stritch abaut
challenging career opportun it tea.

4244 W. Lak* SL, Chicago 24, III • Phon« Von Buran 4-3100 • TWX CG-1400
Manufacturen «4 ■ full line ef ewltehe*. controls and Indlcaton for all military an*
commercial applications. All standard units stocked for immediate delivery by leadinp
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for the Electronic Industries
TRANSIENT VOLTAGES

X-Y RECORDER

CONTROLLED-RECTIFIERS

Detects and
1 usee.

Options include carrying case and
zener diode reference supplies.

Ratings: Current—16 a. half-wave
(25 adc) : voltage—to SOO v.

Model HR-95 X-Y Recorder in
cludes vacuum paper holddown, con
tinuous 10 turn precision attenuators,
and an electric pen lifter as standard
features. Uses standard 8)4 x 11 in.
graph paper or
paper divided
into 100 x 150 minor divisions. Avail
able with either 1 mv/in. 10 mv/in.
amplifiers. The servo amplifiers have
separate power supplies and are
completely independent, isolated and
interchangeable. Houston Instrument
Corp., P. O. Box 22234, Houston 27,
Tex.

“Rock-Top” Transistor controlledrectifier now available in a new highreliability design (JEDEC 2N681
series). Features hard soldered junc
tions and hermetically weld-sealed
cases which are intended for indus
trial, military and consumer use. The
design of this new product is based
on the 70 a. type 809 Trinistor unit.
Availability of the 16 a. units extends
the potential application range for
static switching devices. Westinghouse
Electric Corp., Semiconductor Dept.,
Youngwood, Pa.

■ds pulses down

Indicator aids design engineers to
accurately develop semiconductor cir
cuitry without the necessity of over
design or loss of costly semiconduc
tors. Includes indicator light with
memory feature for unattended op
eration up to 3 weeks. Selector switch
has 2 voltage ranges—0-200 v. at
±5% full scale accuracy and 0-2000 v.
±2% full scale accuracy. Imput im
pedance is 5 pf in shunt with 1 meg.
ohm, both ranges. The VAP-AIR Div.,
Vapor Heating Corp., 6444 W. How
ard St., Chicago, 111.

Circle 174 on Inquiry Card

Circle 170 on Inquiry Card

MAGNETIC SENSOR

FREQUENCY MEASUREMENTS

COAXIAL CONNECTORS

Operating temp, range — 4O°C
+100*C.

For accurate measurement of S, C
and X-bands freqs.

Feature higher voltages, low vswr
and low leakage.

The transverse field “Hall-Pak,”
designated Model BH200, measures
0.500 x 0.130 x 0.019 in. and is fur
nished with 7)4 in. leads of #34 ga.
copper. The active area is 0.080 x 0.180
in. Model BH203, the axial field
Hall-Pak,
0.195
und
3/16 in. in total length and carries
#34 ga. copper leads 14 in. long. The
active area of this unit is 0.058 x
0.148 in. For continuous operation at
85*C. Semi-conductor Div., F. W. Bell,
Inc., 1356 Norton Ave., Columbus 12,
Ohio.
Circle 171 on Inquiry Card

Panel-mounted unit incorporates a
series of tunable bandpass filters. In
sertion loss of the tunable filter in
each of the bands (including a low
pass filter, bandpass filter adapters
and interconnecting line) is less than
5 db average. Absolute accuracy of
the calibrated freq, is ±0.01% Bandwith at 11 and 9 MC is 3 db down and
0.25 db down respectively. Each filter
is terminated in a thermistor for spec
trum power measurements. Frequency

New versions of the Type 874 Co
axial Connectors, include locking cable
and panel, and recessed locking panel
types. Retaining the hermaphrodite

standards,
Park, N. J
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Box 504. Asbury

feature of the standard 874’s, the
new locking connector is fully com
patible with the non-locking types.
The vswr lower for locking and non
locking versions, up to 8 gc, than
N, C. BNC and UHF types. Locking
adaptors available to connect the Type

874 to Types BNC, C, N, SC, TNC
and UHF plugs. General Radio, Co.,
West Coneord, Mass.
Circle 175 on Inquiry Card

for the Electronic Industries
PLASTIC HEADER

MULTI-TRACE CRT

KU-BAND MIXER

Maintains a tight seal under severe
humidity conditions.

Has 3 independently controlled guns
for 3 simultaneous displays.

Ku-band Orthomode® Mixer covers
from 13.3 to 13.7 GC.

Molded plastic terminal header now
incorporated in all Ace % in. precision
pots. Will withstand temps, to 500°F.
The plastic material is approved under
spec. MH-M-18794SDG. Header also
improves heat dissipation and per
mits terminal identification and circuit
diagrams to be molded in permanently.
Terminal pins are imbedded under
pressure to provide high torsional and
pull strength. Ace Electronics Asso
ciated, Inc., 99 Dover St., Somerville
44, Mass.

Designated Type SC-3061, the 10 in.
tube is available in a variety of phos
phors, is electrostatically focused and
deflected, and features an astigmatism
control electode. Deflection factors, at
5 kv anode voltage, are approx. 130
v./in horizontal and 70 v./in. vertical.
The useful horizontal scan of each par
allel trace is approx. 814 in. Traces
are 1% in. apart on a common ver
tical line. Sylvania Electric Products,
Inc., 730 Third Ave., New York 17,
N. Y.

The V-8312 is for airborne radar
receiver balanced modulator applica
tions. The mixer is 1 5/16 x 1 5/16 x
Ai in. in size and can be supplied at
a weight under 2 oz. Max. noise figure
is 10 db at 13.5 GC. The noise figure
includes noise contribution of 114 db
30 MC i-f strip and a 3 db allowance
for image freq. The signal and local
oscillator input vswr is less than 2
to 1 over a 500 mc bandwith. Radia
tion Div. Varian Associates, 611 Hunsen Way, Palo Alto, Calif.

Circle 176 on Inquiry Card

Circle 17S on Inquiry Card

Circle 180 on Inquiry Card

HIGH SPEED RELAY

BAND PASS FILTERS

AC RELAY

“Micro-Scan” SPDT unit features 600
psec. switching speed.

Series covers the freq, range from
255 to 3655 CPS.

Series 5300, 50% smaller than com
parable general purpose relays.

Other features: low level (pv), low
thermal noise (less than 1 pv in
100KO. Unit is for sampling, multi
plexing, time sharing and control cir
cuits. The 3PDT construction permits
complete switching of low level 2 wire
transducer data plus the associated
guard shield allowing differential in
put isolation, low loss and high speed
control. Life expectancy is in excess
of 1 billion operations. James Elec
tronics, Inc., 4050 N. Rockwell St.,
Chicago 18, Ill.

The filters, CircuitDyne series FBH
102 use toroid coils exclusively as in
ductor elements. Coils adjusted to in
ductance tolearance of ±1% for sharp
filter cutoff characteristics. Insertion
loss is 6 db max. and bandwidth is
approx. 10% to 30% of center freq,
at the 3 db down point. Source and
load impedance is 6000 for standard
versions, other impedance values
available. For use in both transmitters
and receivers. CircuitDyne Corp., 480
Mermaid Ave., Laguna Beach, Calif.

The relay is rated at 3 a. max., 115
vac resistive. The 1 Form C, cross-bar
contacts are arranged for SPDT op
eration. Min. operating power for 1
Form C is 2.5 va. The max. ac coil
voltage is 220 v. 60 cps. Size—less
than 1 cu. in.—it weighs 1.25 oz. max.
It withstands 95% humidity and vi
bration or shock of 10 g’s at 5-55 CPS
operating or 50 g’s non-operating.
Cornell-Dubilier Electronics, div. of
Federal Pacific Electric Co., Fuquay
Springs, N. C.

Circle 177 on Inquiry Card

Circle 179 on Inquiry Card

Circle 181 on Inquiry Card

lElX
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DUAL POLARIZED HORNS

SLIDE SWITCH

TANTALUM CAPACITORS

Offered in standard sizes from WR-430
through WR-2300.

Low cost 6 a. unit designed for tight
spaces.

Will withstand military shock and
vibration requirements.

Are available with waveguide in
puts, or 1 or 2 coax, inputs. They
feature a vswr of less than 1.2 for
30% of the freq. band. The decoupling
between inputs is greater than 30 db,
and the standard aperture for f/d
ratio is between 0.35 nnd 0.50 but
other aperatures are available upon
request. The units are weatherized,
can be pressurized and/or anti-iced,
and come equipped with mounting
brackets
per customer requirements. Antenna Systems, Inc., Hing
ham, Mass.

Designated Series SS-37, the switch
is 1 % x H x
in., excluding trigger.
Mounting clearance is only >4 in. Lead
wires do not affect clearance because
leads enter the switch base from the
ends and connect to recessed termi
nals. Rated by Underwriters’ Labora
tories, Inc., a 6 a., 125 vac the Series
SS-37 slide switch consists of a nickleplated steel case which is permanently
attached to a molded nylon base. Elec
tronic Components Div., Stackpole
Carbon Co., St. Marys, Pa.

Series 125 C “cup style” sinteredanode tantalum capacitors supplement
the 85 C ratings now available. Three
case sizes are furnished. In the small
est case size, ratings range from 30
nt at 4 v. to 1.7 nt at 85
in the
middle case size, capacitances range
from 140 nt at 4 v. to 9 pf at 85v.;
and the largest case size capacitances
range from 320 pt at 4 v. to 25 pf at
85v. All units are available in both
±10% and —15+20% tolerances.
Sprague Electric Co., 233 Marshall
St., North Adams, Mass.

Circle 267 on Inquiry Card

Circle 269 cn Inquiry Card

Circle 271 on Inquiry Card

BAR SOLDER
Designated
Solder.

Alpha

Vaculoy®

Bar

Photomicrographs indicate that it
is significantly freer from oxide-form
ing elements than are other com
mercially-made solders. As a result,
Alpha Vaculoy Solder cuts dross, in
creases bath life, reduces inherent
inclusions, improves wetting and pro
duces brighter joints. It is available
from stock in most of the common tin
lead alloys; comes in standard 1 lb.
bars, or 9 lb. ingots for automatic
soldering machines. Alpha Metals,
Inc., 56 Water St., Jersey City 4,
N. J.

SINGLE-DETECTOR SYSTEM

DC POWER SUPPLY

Senses and counts alpha and beta
dependently and simultaneously.

For military, commercial, and indus
trial computers.

For use in any laboratory, plant
or area where radioactive materials
are used. The all transistorized sys
tem, PC-22 consists of a universal
shield with gas flow proportional
counter detector, and 2 decade scalers
—1 to count and register each type
of radiation. The shield features a 2
pi counting chamber shielded for low
background alphas (1 count/hr.) and
betas (30 counts/min.). Nuclear Meas
urements Corp., 2460 N. Arlington
Ave., Indianapolis 18, Ind.

Circle 268 on Inquiry Csrd

ELECTRONIC INDUSTRIES • October 1961

Circle 270 on Inquiry Card

The power-bloc module is a regu
lated de power supply using Varo’s
“frozen diode” circuit principle (pat
ent applied for) to achieve high regu
lation without transistors, tubes or
capacitors. Completely sealed in an
epoxy encapsulation with an alumi
num outer housing, pow’er-bloc mod
ules are being manufactured in over
40 standard voltage-current-ratings
from 1 v. at 10 a. to 30 v. at 0.8 a.
Varo Inc., 2201 Walnut St., Garland,
Tex.
Circle 272 on Inquiry Card

New Tech Data
for Engineers
Time Meters

Resistance Standards

Power Supply

GEZ-3354 describes the latest addi
tion to GE’s line of BIG LOOK panel
instruments, the Type 236 Elapsed
Time Meter. Information contains ap
plications, features, specs., standard
ratings and schematics. General Elec
tric Co., Schenectady 5, N. Y.

Julie Research Laboratories. Inc.,
603 W. 130th St., New York 27, N. Y.,
is offering tech data describing re
sistance standards and techniques for
establishing resistance ratio accuracy
to one part in 10 million.

Lite Power Supply Data Sheet
#152 from Transistor Electronics
Corp., 3357 Republic Ave., Minneap
olis 26, Minn., covers tech, data, fea
tures, specs., installations, outline
drawings and ordering information
for TEC’s LPS Lite Power Supply.
The unit is designed to provide sup
ply and bias voltages for TEC-LITE

Circle 220 on Inquiry Card

Circle 214 on Inquiry Card

Microfilm

Test Receptacles

Three illustrated booklets describ
ing the use of microfilm in the Social
Security Administration, the U. S.
Bureau of Public Debt and the U. S.
Army Finance Center, are available
from Minnesota Mining and Mfg. Co.,
Dept. Sl-417, 900 Bush Ave., St. Paul
6, Minn.

AMP Inc., Harrisburg, Pa., has
tech, data available covering com
plete specs, on a new line of test
probe receptacles, used to test probe
printed board circuitry. The bulletin
gives details for both 2-lag and 3lag AMP receptacles.
Circle 221 on Inquiry Card

Circle 215 on Inquiry Card

Control Equipment

Power Supply

Boonshaft and Fuchs, Inc., Hat
boro Industrial Park, Hatboro, Pa.,
is offering a 6-page control equipment
brochure illustrating and giving brief
descriptions of high - performance
feedback control hardware. Included
in the brochure are operational am
plifiers, freq, response test equipment,
pressure transmitters and receivers,
actuators, and programmers..

John Fluke Mfg. Co.. Inc., P.O.
Box 7428, Seattle 33, Wash., has
available tech data describing a new
general purpose power supply. The
unit is rated at 0 to 500 v., output
current 0 to 500 ma.

Circle 216 on Inquiry Card

Zener Diodes
Fansteel Metallurgical Corp., Rec
tifier-Capacitor Div., N. Chicago, Ill.,
has 2 bulletins describing JEDEC
Type miniaturized silicon Zener di
odes for voltage regulation. The 1 w
regulator requires no heat sink and
dissipates max. power at amb. to
+25°C., The 10 w regulator units for
chassis or cooling fin mounting, dissi
pate max. power at case temp, to
+ 55eC.
Circle 217 on Inquiry Card

Synchro Standards
Gertsch Products, Inc., 8211 S. La
Cienega Blvd., Los Angeles 16, Calif.,
. is offering tech data on a series of
synchro standards designed to simu
late the output of a Master Synchro
Transmitter (CX). All models fea
ture a ratio accuracy of 10 ppm
equivalent to an accuracy of better
than 2 sec. of arc. Specs, on 6 models
in the series are included.

Circle 222 on Inquiry Card

Subcarrier Oscillator
Dorsett Electronics, Inc., 119 W.
Boyd St., Norman, Okla., has tech,
data available on their Model 0-18 sili
con-transistor, subcarrier oscillator
designed for FM telemetering systems
and available in all standard IRIG
channels. Temp, stability from — 55 *C
to -|-100 °C, with high input imped
ance, low power consumption and com
pact packaging.
Circle 223 on Inquiry Card

Circle 226 on Inquiry Card

4-Terminol Test Clips
Electro Scientific Industries (for
merly Electro Measurements), 7524
S.W. Macadam Ave., Portland 19,
Ore., has tech, data available describ
ing their Kelvin Klips and Kelvin
Klamps. Catalog Sheet C-31 describes
their accessories designed for making
rapid, high accuracy 4-terminal mea
surements even with relatively high
lead and contact resistances.
Circle 227 on Inquiry Card

Cooling Equipment
McLean Engineering Laboratories,
P. O. Box 228, Princeton, N. J., is
offering a 48-page catalog on their
line of packaged blowers, propeller
fans, centrifugal blowers, ring fans
and accessory items. All mechanical
and electrical characteristics of each
model are included with performance
curves and engineering drawings. A
special section is given to basic de
sign information for ventilating elec
tronic equipment using forced-air
cooling. Mathematical formulae and
graphs are provided for problems in
cooling solid state circuitry or tube
assemblies.
Circle 228 on Inquiry Card

Silicon Rectifiers
Slater Electric, Inc., Industrial Div.,
Semiconductors & Electronic Prod
ucts, 45 Sea Cliff Avc., Glen Cove,
L. I., N. Y., has tech, data available
on their new series of miniature sili
con rectifiers designed to replace top
IN 1095 and IN 1096. These units are
approx, half the size of the top hat,
and require no heat sink for printed

General Purpose Relays
Branson Corp., 41 S. Jefferson Rd.,
Whippany, N. J., has tech, data avail
able on their transistor sized general
purpose relay Type JR. Specs., char
acteristics, capabilities and dimen
sional diagrams are included. The unit
is 0.04 cu. in. and weighs 5 grams.
Circle 229 on Inquiry Card

Circle 224 on Inquiry Card

Space Technology

Microwave Tube Catalog

PC A Electronics, Inc., 16799 Schoenborn St., Sepulveda, Calif., is offer
ing tech data on band pass telemetry
filters designed for the replacement of
conventional filters in telemetering
uses. Information includes a chart
displaying Typical 7% % IRIG Chan
nel, tech. * Iter data and ordering
specs.

“General Electric Valley Forge
Space Technology Center,” an 8-page
pamphlet describes the main features
of this first large space center in the
United States built by private indus
try. Designated PIB-58, the pamphlet
is illustrated with facility photos and
drawings. Information includes gen
eral description, a list of facilities and
details of the Space Environment
Simulation Laboratory. General Elec
tric Co., Missile and Space Vehicle
Dept., 8198 Chestnut St., Phila. 1. Pa.

Raytheon Co., Microwave & Power
Tube Div., Waltham 54, Mass., is
offering a 70-page microwave tube
catalog. The catalog lists 201 active,
unclassified microwave tubes of all
types, as well as ferrite devices, mag
netic components, high power test
modulators and infrared detectors.
The catalog is color-tabbed, with de
scriptive ‘specs,’ for sections includ
ing magnetrons, klystrons, ampli
trons and stabilotrons, BWOS, TWTS,
crossed field amplifiers and associat
ed components.

Circle 219 on Inquiry Card

Circle 225 on Inquiry Card

Circle 230 on Inquiry Card

Circle 218 on Inquiry Card

Telemetry Filters

134

Circle 76 oa Inquiry Card

MOVING
AIR

CONTROLLING
TAKES

CHILD'S
PLAY

EXPERT
In years of specializing m air moving and cooling,
at times we have been undersold, outmaneuvered
and outtalked. But we’ve seldom been outdesigned or outperformed. Sooner or later most
air moving problems come to Torrington.
Brochure 102 proves why it should be sooner

TORRINGTON
MANUFACTURING
TORRINGTON

■

COMPANY

C-NNECTICUT

TRANSFORMERS • FILTERS * REACTORS

ADC

JACKS & PLUGS • JACK PANELS

CIRCUIT .ipplu ations to meet
MU I JM Grade 5. Class
R or S.

MS-90000 through MS-90008

MS-900 16 through MS-90036

Magnetic Amplifiers and Sat
urable Transformers
for
serko motor control; DC-DC
Power Supplies.and switching
silicon controlled rectifiers.

Encapsulated Transformers
Using custom epoiy com
pounds fur military and
commercial applications

Balanced Modulators De
signs over a wide range up to
500 kcs.

Terminal Blocks Meli! rd to
your specifications. Su popu
lar sizes in stoc k.

PACIFIC BRANCH
7247 Atoll Avenus
North Hollywood, Caiif.
Phon«: TRiangle 7-7169

W

Choose from over 500
stock items or let ADC
design to your requirements
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Circle 10 on Inquiry Cud
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SCOTCH» BRAND MAGNETIC INSTRUMENTATION TAPES

OFFER A RIGHT TAPE FOR EVERY APPLICATION
The wide “Scotch” BR IND line proxides many tapes, including these
broad classifications:
SANDWICH TAPES 488 and 489--exclusive with “SCOTCH” BRAND, of
fering 30 times the wear of standard tapes, drastic reductions in head
wear, elimination of oxide rub-off. In standard or extra play lengths.
HIGH RESOLUTION TAPES 458 and 459—offering superior resolution in
high frequencies, greater pulse density in digital recording. In stand
ard and extra-play lengths.
HEAVY DUTY TAPES 498 and 499 offering exceptional life, good
resolution, high resistance to temperature and humidity, reduction
in the build-up of static charge. In standard and extra-play lengths.
HIGH OUTPUT TAPE 428—offering top output in low frequencies.
Performs well even in temperature extremes.
STANDARD TAPES 403 and 408 offering the good all-round per
formance at low relative cost which has made them the standards
of the instrumentation field.

Knowledgeable tape users realize that magnetic tapes are
not all alike—that it takes specific constructions to meet
the needs of specific applications. And they’ve learned to
rely on "Scotch” brand to supply the one right tape for
each application. Not only does "Scotch” brand offer a
complete line, it offers that something extra that makes all
the difference in performance—the uniformity and reli
ability that result from 3M’s experience, technical skill,
and continuing research. Make the "Scotch” brand label
your guide in buying instrumentation tapes. Your 3M
Representative is close at hand in all major cities—a con
venient source of supply and information. For details,
consult him or write Magnetic Products Division, 3M Co.,
St. Paul 6, Minnesota
© 1961, 3M Company
3M

ft

“Scotch” brand magnetic tapes for instrumentation

'Scotch” and the Plaid Design are registered trademarks of 3M Company, St Paul 6, Minnesota. Export. 99 Park Avenue. New York, N.Y In Canada London, Ontario
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Circle 163 on Inquiry Card

New Tech Data
for Engineers
Ultrasonic Writing

Nanocircuitry

RF Power Levels

Ultrasonic Industries, Inc., Ames
Court, Engineers Hill, Plainview, L. I.,
N. Y., has tech, data available on
their ultrasonic ball point writing
instrument. The device capable of
writing at a linear speed of 9000
ft. min. requires no writing fluids
or marking compounds. It consists of
a small generator which develops
high freq, oscillations activating an
ultrasonically transducerized pen of
size and shape comparable to a con
ventional pen or pencil.

General Instrument Corp.’s Semi
conductor Div., 600 W John St.,
Hicksville, N. Y., is offering Bulletin
NC-10, describing their facilities and
capabilities in the field of nanocir
cuits. Some of the headings include
typical nanocircuit applications, what
is available today, a graph for trans
lating a present problem into nano
circuitry, and the nanocircuit concept.

Weinschel Engineering, 10503 Met
ropolitan Ave., Kensington, Md., has
available a brochure on precise meth
ods of determining r-f power levels,
which discusses the sources of error
of these methods. Entitled, “RF Power
Bridges and Thermistor Mounts.”
the brochure also describes their line
of precision power bridges, thermistor
mounts and X-band power standards.

Circle 255 on Inquiry Card

Circle 261 on Inquiry Card

Circle 249 on Inquiry Card

Noise Analysis

A Tech. Report, entitled “A Practical Approach to Transistor Noise”
is available from Quan-Tech Labora
tories, Inc., Boonton, N. J. The report
deals with the origin and nature of
the various types of electrical noise
generated in transistors. Specific
methods for the quantitative analysis
of transistor noise are treated in
detail.
Circle 250 on Inquiry Card

Descent Indicator

Gulton Industries, Inc., 212 Durham
Ave., Metuchen, N. J„ has tech, data
available on their RDI-06 Rate of
Descent Indicator with a range of
0-10 ft. and an accuracy of 0.2 ft./sec.
This airborne ultrasonic doppler sys
tem gives precise measurements of
an aircraft’s rate of descent during
the last 18 in. before touchdown.
Circle 251 on Inquiry Card

R. F. Chokes

J. W. Miller Co., 5917 So. Main St.,
Los Angeles 3, Calif., is offering a 48page catalog which includes specs, on
molded (military type) r-f chokes, in
termediate freq, transformers, adjust
able coils wound on stable Ceramic
and Resinite materials, exact replace
ment coils, and other related items.
Industrial Catalog No. 62.
Circle 252 on Inquiry Card

Information Searching

American Society for Metals.
Metals Park, Novelty, Ohio, has an
8-page brochure which describes a
new electronic system of searching
tech, articles, documents and patents
on metals and related subjects for
specific mention of any aspect of the
subject.
Circle 253 on Inquiry Card

Heating & Cooling

Potentiometers

Tech. Data Bulletin 356 from Dean
Products, Inc., 1042 Dean St., Brook
lyn 38, N. Y., contains information
on heating, cooling, heat transfer, an
instantaneous LMTD chart, how to
figure heating load, how to select
heating surface and pressure drop
short cuts, and uses of their Panel
coil®.

Duncan Electronics, 2865 Fairview
Rd., Costa Mesta, Calif., has a tech,
bulletin available covering their new
3600 Series of 5 to 600 Ki- potentio
meters. Included are complete specs.,
dimensional drawings and perform
ance characteristics of the 3 to 10turn Series models.
Circle 262 on Inquiry Card

Circle 256 on Inquiry Card

Timing and Control Systems

Intermountain Branch, CurtissWright Corp.. Electronics Div., P. O.
Box 10044, Albuquerque, N. Mex., has
tech, data available on their pro
grammed Timing and Control Sys
tems. The systems are designed to
provide accurate and reliable initia
tion and termination of various
switching functions at pre-selected
times.
Circle 257 on Inquiry Card

Air Bearing Turntable

Dunn Engineering Corp., 225 O’Brien
Hwy., Cambridge 41, Mass., has tech,
data available on their Model T900
rate turntable, which is equipped with
air bearings. The T900 is designed for
testing the dynamic performance of
inertial systems, all types of gyro
scopes, accelerometers and pendulums.

Angle Repeater

Theta Instrument Corp., 520 Victor
St., Saddle Brook, N. J., has tech,
information available on their Pre
cise Position Repeater, Model PPR-10
which provides both a visual readout
and binary coded data output of the
angular position with 20 sec.-of-arc
accuracy and 4 sec.-of-arc resolution.
Circle 263 on Inquiry Card

Power Pentode

Application Note AN-192 from Ra
dio Corp, of America, Electron Tube
Div., Harrison, N. J., contains in
formation on their RCA-6939 UHF
twin power pentode. Uses are for
Class A r-f amplifier and freq, tripler
service at freqs, up to 500 MC. Under
CCS conditions at 500 MC, it can de
liver an average of 5 w and under
ICAS conditions, 6 w.
Circle 264 on Inquiry Card

Circle 258 on Inquiry Card

Capacitors

Catalog MS61-10 from Aerovox
Corp., Distributor Div., New Bedford.
Mass., contains up-to-date data on
their motor-run, motor-start capaci
tors. Information includes capacities
and physical dimensions, hardware
and terminal variations. Illustrated
for quick reference.
Circle 259 on Inquiry Card

Medium Speed Printer

Soroban Engineering, Inc., Mel
bourne, Fla., has tech, data available
on their medium speed printer which
is capable of printing 100 characters
or the average line of type in 1 sec.
The printing platen accepts u paper
width up to 11 in. and pin feed con
tinuous forms up to 11% in. Loading
is similar to teletype, using roll or
fanfold papers.
Circle 265 on Inquiry Card

Microscopy
Solid State Time Delay

Texas Instruments Incorporated,
P. O. Box 5012, Dallas 22, Tex., has
an application note on- DC-DC GERMANIUM POWER CONVERTERS.
The application note discusses the use
of medium and high power transistors
in de to de converter circuits.

Ernest F. Fullam, Inc., P. O. Box
444, Schenectady 1, N. Y., is offering
a brochure entitled, “Accessories for
Microscopy.” Included are accessories
for evaporation, sheet screening, or
dering instructions, magnification cal
ibration, general accessories, and
specimen screen for Siemens micro
scopes.

Circle 254 on Inquiry Card

Shockley Transistor unit of Clevite
Transistor, Stanford Industrial Park,
Palo Alto, Calif., has tech, data avail
able describing simple, variable time
delay circuits, using a small number
of components which can be designed
with the Shockley 4-layer diode as the
active element.

Circle 260 on Inquiry Card

Circle 266 on Inquiry Card

Power Converters
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Circle 77 on Inquiry Card
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New Tech Data
for Engineers
Programmer-Comparator

Ccramic Dielectrics

DC Power Supplies

Bulletin LMEJ 4643 describes sec
ond in GE’s Programmer-Comparator
offering simple, automatic test equip
ment for use at flight line, base shops,
aircraft carriers, and depot facilities.
Analog comparison techniques, appli
cations, characteristics, and specs, are
discussed. General Electric Co., Light
Military Electronics Dept.. Arma
ment & Control Section, 600 Main St.,
Johnson City, N. Y.

Bulletin 517, an 8-page booklet, is
designed to inform the O.E.M. users
of ceramic dielectrics and piezoelec
tric ceramic transducers of the man
ufacturing, design, and research facil
ities available from Erie Technical
Ceramics, Div. of Erie Resistor Corp.,
State College, Pa.

Jordan Electronics, Div. of Victor
een Instrument Co., 121 So. Palm
Ave., P. O. Box 2047, Alhambra,
Calif., has a de power supply catalog,
12 pages, which describes their line of
de power supplies.

Circle 251 on Inquiry Card

Circle 237 on Inquiry Card

Klystron Oscillators

Inductors

James Electronics Inc.. 4050 N.
Rockwell St., Chicago 18, Ill., is of
fering a new catalog describing stand
ard miniature transformer finishes
for military and commercial applica
tions.

Vari-L Co., Inc., P. O. Box 1433,
Stamford, Conn., has available Cata
log 61 on their electrically-variable
inductors. Information includes func
tion of the variable inductor, prin
ciples of operation, special types, ap
plications. explanation of tabular
data, characteristic curves and di
mensional drawings.

Circle 232 on Inquiry Card

Circle 23S on Inquiry Card

Transformer Finishes

Ground Stud

Magnetic Metals Co., Hayes Ave. at
21st St., Camden, N. J., has a 40-page
booklet describing high permeability
magnetic metals. Entitled “Carpenter
High Permeability Alloys,” the book
contains information on permeability
and core loss of Carpenter high per
meability “49” and Carpenter HyMu
“80” alloys at both 60 and 400 cps.
Also described is a new approach to
core loss calculations and booklet contains a considerable amount of 60
and 400 cps loss data.

Jan Engineering, 2018 Pico Blvd.,
Santa Monica, Calif., has tech, data
available on their ground stud, P N
5008. Designed for circuits requiring
up to #14 AWG wire and for estab
lishing a true reference for single
point ground to eliminate the possi
bility of ground loops and noise pick
up. Information includes spec, sheets
and outline drawings.

Circle 233 on Inquiry Card

Techni-Tool, Inc., 1033 Chestnut
St., Phila. 7, Pa., has tech, data avail
able on their clean room synthetic
uniforms. Information is included on
their lint-free uniforms and acces
sories made of Dacron® polyester.

Corning Glass Works, Corning, N.
Y., has tech, data available on a
micro-miniature semiconductor pack
age made of glass, that is opaque to
visible and infrared light. The pack
age complies with the microminiature
transistor outline designation, TO-51.
They have passed thermal shock tests
of Mil-Std-202B, Method 107 A, Condition C, and withstand 300°C storage without damage.
Circle 234 on Inquiry Card
HV Power Supply

Mikros, Inc., 7620 S. W. Macadam
Ave., Portland 19, Ore., has tech data
available on their Model HV-40 high
voltage power supply, an r-f type
unit providing continuously variable
de output voltages in the range from
10 to 40 KV. Catalog Sheet C-l.
Circle 235 on Inquiry Card

Sperry Electronic Tube Div., Sec
tion 101, Gainesville, Fla., has a bro
chure available on their family of 2cavity Klystron oscillators. These
units are developed for parametric
amplifier pumping applications and
FM doppler radars. One design fea
ture is the constant output power vs
beam voltage characteristic which re
sults in a flat top power output mode.
Circle 244 on Inquiry Card
Phase Meter

Magnetic Metals

Semiconductor Packages

Circle 243 on Inquiry Card

Circle 239 on Inquiry Card
Clean Room Uniforms

Circle 240 on Inquiry Card

Industrial Test Equipment Co., 55
E. 11th St., New York 3, N. Y., is
offering tech, data on their Model
200A phase meter. Information is
also included on their null meter, imfiedance comparators, power oscilators, and electronic generators.
Circle 245 on Inquiry Card
DC Power Supplies

Electro Products Laboratories, Inc.,
Power Supply Div., 4500 N. Ravens
wood Ave., Chicago 40, Ill., has avail
able Bulletin PS-561 covering their
line of 14 lowr voltage, regulated, semi
regulated and conventional de pow’er
supplies. Information includes handy
selection chart, characteristics and
performance data.
Circle 246 on Inquiry Card

Mfg.-Rep. Agreement

Fixed Resistor

The Industry Relations Committee
of the Association of Electronic Parts
and Equipment Manufacturers, Inc.,
Suite 1500, 11 So. La Salle St., Chi
cago 3, Ill., has available a checklist
of points for consideration in the
preparation of n formal agreement
between manufacturers and sales representatives.

Data Sheet 185 from CTS Corp.,
Elkhart, Ind., illustrates, describes
and tabulates extensive tests of their
new 0.050 in. dia. x 0.030 in. thick
solid cermet high temp, high stabil
ity fixed resistor, using Mil-R-10509D,
Characteristic B (RN60) as a guide
to evaluation.
Circle 247 on Inquiry Card

Circle 241 on Inquiry Card
Four Layer Semiconductor

Digital Transceiver

Bulletin 0-1 from Kelvin Electric
Co., 5907 Noble Ave., Van Nuys
Calif., gives electrical and mechanical
specs, of very stable, encapsulated
precision wire-wound resistors.

Hughes Aircraft Co., P. O. Box
90-902, Los Angeles 45, Calif., has
tech. data available on their digital
data transceiver, which is capable of
high speed serial transmission up to
4800 bits/sec. over high quality lines,
The transistorized transceiver, HC270, operates by information coded by
the transmitter on a single tone in
the form of 4 orthogonal phases and
recognized at the receiver by element to-element comparison.

Tung-Sol Electric Inc., 1 Summer
Ave., Newark 4, N. J., has tech, data
available on their Dynaquad, a low
cost, germanium, alloy junction PNPN
device that can be turned on and off
at the base in 0.1 Msec and can switch
in the megacycle range. Information
includes a comparison of the circuitry
of a conventional flip-flop and a Dyna
quad flip-flop, illustrates a waveform
of the Dynaquad’s switching action
and shows curves of the base turn-on
and collector turn-on characteristics.

Circle 236 on Inquiry Card

Circle 242 on Inquiry Card

Circle 248 on Inquiry Card

Wire-Wound Resistors
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O.HMa
ARNOLD TOROIDAL COIL WINDER
sets up quickly...easy to operate
takes wide range of wire sizes
LABORATORY USE

SPECIFICATIONS«

Change wire and core size
in 45 sec.

Min. finished hole >iie. .18 In.
Max. finished toroid O.D.: 4.0 In.
Winding speed: 1800 tum*/min.
Wire range: AWG 44 to AWG 26
Dual, sell checking turn*
counting system
• Loading (wire length) counter
• Core range: %* I.D. to 4* O.D.
to I */t* high
■
•
e
•
•

AMIf
Thermostatic DELAY RELAYS

PRODUCTION USE

2 to 180 Seconds

1500 turn* per minute
Insert core and Inad
in 20 sec.

Actuated by a heoter, they operate on
A ( 0 C , or Pulsating Current
Hermetically sealed. Not affected by
altitude moisture, or climate changes.
SPST only—normally open or closed
Compensated for ambient temperature
change*, from—55 to • 80 ( Heat
ers consume approximately 1 W and
moy be operated continuously. The units
are rugged, explosion-proof, long-

include« all rings, counters and. acceeevne»

immediate delivery. literature on request
ARNOLD MAGNETICS CORP.
6050 W Jefferson Blvd., Lot Angeles 16, Calif
VErmont 7-5313

Circle 78 un Inquiry Card

Speeds up soldering and
reduces faulty connections !
NEW

4MPERITÍ

DELAY I
RELAY

lived, and—inexpensive!

TYPES: Standard Radio Octal and 9
Pin Miniature .
list Price, $4.00.
Also — Ampent»

Differential

Re

Used for automatic overload, undervoltoge or under current protection
lays:

PROBLEM? Send for
Bulletin No. TR-81

BALLAST REGULATORS
Amperife Regulators are designed to Veep the
current in a circuit automatically regulated
of a definite value (for example 0 5 amp I
... For currents of 60 ma to 5 amps. Operate
on A C,, D.C., or Pulsating Current.

COMBINATION
AMPERITE
REGULATOR.

Instant Heat Gun PLUS Solder Dispenser
For faster, better connections, 100 watt Gun heats
instantly when trigger is pulled. Tip is made of
copper for superior heat transfer, iron-plated for
long life, and has long reach. Weller-Kormat Dis
penser feeds the solder—saves time, particularly in
ditflcult-to-reach spots—and reduces solder waste.
t—i
It eliminates manual handling of
sa»
the solder and resulting contami
nation from dirt, grease and hand
.
acids that cause faulty connections.
COMBINATION PRICE s9.®5 list
m^^l^^^lOOEl «»Il SOlDEklNG SET

AVAILABLE AT YOUR ELECTRONIC PARTS DISTRIBUTOR

WELLER ELECTRIC CORP., EASTON, PA.
Circle 79 on Inquiry Card
ELECTRONIC INDUSTRIES
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Hermetically sealed, they are not affected by changes in altitude,
ambient temperature I—50 to
70 C ), or humidity . Rugged
light, compact, most nexpensive..............
List Price, $3.00.

Write for 4-pagc Technical Bulletin No AB-51

AM PERITE
561 Broadway. New York 12. N Y

CAnal &1446

In Canada Atlas Radio Corp , Ltd, 50 Wingold Ave

Toronto 10

OM BENDIX

NEW

42 RECTIFIERS

3-6-12 AMP SERIES
Rmi New eendlK silicon rectifiers offer lower current
lv kage *0' f '• 4-1 t< u.t
,h li\ — J L
• l< " • • •
W****^^^ amps at r>00 volts. Th^y re "Dynamically Tested’,
an exclusive Bendix qu <1 ty control , rc -ess that
individually tests each uni' to assure unit rm
WWB*
M rel Jb-l.t, ’
•
-Jl impend fble ver,itie
that offer a wide range of voltage capabilities
(50 to 600 volts PRV). Designs conform to JEDEC
DO 4 outlines—with welded case and glass to-metal hermetic seal
between case and anode lead. Ideally suited for applications
including magnetic amplifiers, DC blocking units, and power rec
tification. Write Bendix Semiconductor Division for information.
MAXIMUM RATINGS
Typ«
Number

Vdc

Adc

INI 124-1N1128
1N1199-1N1206
1N1341-1N1348
1N1581-1N1587
1N1612-1 N 1616
1N2491-1N2497
8 443 B-449

3
12
6
3
5
6
12

@
fe
fe
@
@
fe
@

200-600
50-600
50-600
50-600
50-600
50-600
50-600

5O*C
150°C
15O"C
15O°C
15O°C
150*C
15O°C

Forward
Drop at
MPC

Reverse
Current
at PRV

Peak
Reverse
Voltage

Forward
Current

@15O“C

—
10.0 mAdc
10.0
0.5
1.0

®25“C
lOpAdc
—
—
—
-

2.0
2.0

—

Vdc
1.1
1.25
1.15
1.5
1.5
1.1
1.2

fe 6 Adc
fe 12 Adc
@ 6 Adc
fe 6 Adc
fe 10 Adc
fe 6 Adc
fe 12 Adc

Bendix Semiconductor Division
HOLMDEL, N. J.
Mala Offlet: South Street Holmdei N. J.—Ph SH 7-5400 • New Enelana Olile«: 114 Waithan Lexington
Mass.—Ph V0 2-7650 • Detroit Offlca. 12950 West 8 Mile Road, Detroit 37, Mich.-Ph: JO 6-1420 • Midwest
Office: 2N565 York Rd.. Elmhurst. III.—Ph. BR 9-5050 . West Caatt Office: 117 E. Providencia Ave., Burbank,
Calif.—Ph VI9-3961 • Canadian Anilide Computing Devices of Canada, P.O. Box 508, Ottawa 4. Ont. • Expa't
Office Bendix International. 205 E. 42nd Street, New York 17 N Y Stocking Distributer: Contact nearest

sales office for name of local distributor.
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New

¡Products
SILICON TRANSISTORS

Total switching time: 25 nsec; collec
tor to emitter saturation : 0.2 v.

NEW
STRAIGHT WALL
TANTALUM
CAPACITOR
CAN'T LEAK

Meets MIL C 3965-B, Style CL-64, CL-85.

EIA-registered units in the new
TO-51 micro package are 2 triple dif
fused silicon planar high speed com
puter switches, 2N958 and 2N959.
New industry-standard TO-51 micro
package is 0.165 in. dia. max. and
0.060 in. high max. Leads are flat
ribbon 0.500 in. min. length. It is par
ticularly suited to “swiss cheese” as
sembly as well as other advanced
techniques. Pacific Semiconductors,
Inc., 12955 Chadron Ave., Hawthorne,
Calif.

A new space-saving approach to the
design of wet tantalum capacitors
ends mounting problems encountered
with flanged types and yet will not leak.
■TINNED
COPPER
CATHODE
LEAD

SOLDER
JOINT —
INSULATINGWASHER

SILVER CAN
THERMO-PLASTIC
SLEEVE

WET
ELECTROLYTE

TANTALUM ANODE

Circle 188 on Inquiry Card

SPECTRUM TAPE RECORDER

Can be remote programmed and rack
mounted.

PLASTIC
RETAINING
RING--------

END SEAL
—----- TANTALUM LEAD
WELD

NICKEL LEAD

No area can be all things to all
industries. But we’ve got downto-earth facts that prove the
Toledo-Northwestern Ohio area
is right for Electronics In
dustries. These facts are re
ported in a study of the area by
Fantus Research, Inc., one of
the nation’s foremost industrial
location services. If you would
like to evaluate this information
in terms of your plant location
plans, write R. E. Johnson,
Manager, Industrial Develop
ment Department, The Toledo
Edison Company, Toledo 1, O.

THE TOLEDO EDISON COMPANY
an inveitor-owned electric light and
power company cerring Northwestern Ohio

ITT’s compact, sintered slug tantalum
capacitor features a wedge-shaped
seal held under compression by an
epoxy retainer ring formulated for
thermal characteristics inverse to
those of silver. Ordinary, straight
wall capacitors leak along the lead
when elastomer compression is re
duced as the silver can expands. Not
so with the new ITT design!

Model TRS, Transistorized Spec
trum Tape Recorder, designed to re
cord, store, and playback the spectral
information of any r-f modulated sig
nal which can be normally displayed
on the ert of u Polarad Spectrum
Analyzer. A standard 3600 ft. 14 in.
magnetic tape reel permits 48 min.
of recording time at 15 ips. A “REC
ORD” lock is provided to prevent ac
cidental erasure. Fast forward and
rewind of 60 ft./sec. is provided.
Polarad Electronics Corp., 43-20 34th
St., Long Island City, N. Y.
Circle 189 on Inquiry Card

Circle 148 on Inquiry Card
ELECTRONIC INDUSTRIES
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This new, compact capacitor conforms
to specifications MIL C 3965-B, Style
CL-64, CL-65 and provides both the
compactness and rugged reliability
required in missile, airborne and
mobile equipment. For details, write
today requesting Bulletin No. 610.

ITE

CAPACITOR DEPARTMENT
COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH
CORPORATION.
PALO ALTO. CALIFORNIA

Circle 82 on Inquiry Card
October 1961
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CLEAN
PRINTED
CIRCUIT
BOARDS

TIME TOTALIZER
Features include: small size, low cost
and trouble free operation.

Send <or Product Data Sheet No 7

AUTOMATICALLY
Remove activated and non-activated fluxes and other contamination from assembled printed-circuit boards with new ultrasonic

cleaner using Freon® solvent. No trace of flux under ' Black light”
inspection; no trace of residual contamination; no damage to
mounted components.
Will handle 300 - 500 boards per hour-board sizes up to 10 x 20
inches Alsc available less conveyor tor manual operation Written
quotation upon receipt of production volume and board sizes

NATIONAL ULTRASONIC CORPORATION
95 Park Avenue • Nutley 10, N. J.
NOrth 1-1515 • TWX NUT 1030
Circle 83 on Inquiry Card

Uses include: timing of machinery
and parts for preventive mainte
nance; timing of devices used inter
mittently; and life tests. Function
ally, the Time Totalizer is a mercury
coulometer. Full scale range is 1000
hrs. Voltage source, ac version, 105
to 125 v., freq, range 50 to 2400 cps,
de version 24 to 32 v.; Power con
sumed, approx. 0.5 w.; Compensated
temp, range, from —35°C to +71°C;
Accuracy, ±6% over full temp., volt
age and freq, range. American Ma
chine & Foundry Co., AMF Bldg., 261
Madison Ave., New York 16, N. Y.
Circle 186 on Inquiry Card

HIGH GAIN AMPLIFIER

Primarily for Frequency
Standard Use Under
Rigorous Environmental
Conditions.

High common mode rejection with
5 mv/cm sensitivity.

MEGACYCLES
5th
OVERTONE

Aging: 1 x 10-’/day. Frequency Change: Less than 1 x 10' under vibra

tion of 10 to 200 cps at 10 G, and under 100 G shock when tested per
MIL-STD 202A Method 202A Frequency Range: From 4 966 mc to b 133
mc. Write for literature to James Knights Company, Sandwich. Illinois.

Amplifier Model 162D is a plug-in
unit designed
the HewlettPackaid Model 160B and 170A oscil
loscopes. It has 12 calibrated ranges
5 mv/cm to 20 v./cm, with a vernier
control extending min. sensitivitv to
50 v./cm. At max. sensitivity, the
162D/170A combination has a rise
time of 10 nsec.; the 162D/160B com
bination has a rise time of 29 nsec.
It has a differential input with 40 db.
common mode rejection. Hewlett
Packard Co., 1501 Page Mill Rd., Palo
Alto, Calif., Dept. 2114.
Circle 187 on Inquiry Card
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ANNOUNCING THE NEW HONEYWELL

IRON VANE AC
PANEL METERS

53SN-AC

devons

Here are the AC counterparts of
Honeywell's popular DC panel meters.
Iron Vane AC Meters are perfectly
W
matched to the DC range and are availW
able in both the Medalist and “standard"
1
case styles. This means a minimum of
trouble and expense in mounting. And you
are assured of harmonious styling inevery detail.
Iron Vane AC Meters are designed for a wide variety of
I
commercial applications — including portable equipment, testers, power
V.
supplies, generator equipment and medical equipment. The improved moving
\i
iron mechanism features magnetic damping, impregnated field coils, and selected
fixed and moving iron material to provide long, trouble-free operation.
These meters are available in a wide selection of case styles and colors. Dials can be
custom designed with your company name, trade-mark or other data. For full information,
contact our representative in your area — he's listed in your classified
telephone directory. Or us: Precision Meter Division,
Minneapolis-Honeywell Regulator Co.,Manchester,N.H.lU.S. A.
In Canada, Honeywell Controls Limited, Toronto 17, Ontario
and around the world: HONEYWELL INTERNATIONAL Sales and service offices in all principal cities of the world.

Honeywell

ELECTRONIC INDUSTRIES
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Circle 85 on Inquiry Card
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KITE-LINE
^"Leadership in
semiconductors’

COPYHOLDER
PARABOLIC ANTENNAS
For use in the 806
range.

SPEEDS PRODUCTION
REDUCES ERRORS

to

960

MC

fre.
FOR TECHNICAL ASSISTANCE AND SERVICE
CONTACT THE TRANSITRON FIELD OFFICE
NEAREST YOU AS LISTED BELOW.

and mesh parabolic antennas
offered in sizes from 4 to 12 ft. (10
spun). 36 newly catalogued
tennas offered in sizes from 4 to 12 ft.
(10 ft for spun). 36 newly catalogued
models for UHF translator, studio
transmitter link, or government use.
Features ability to mount feed from
front or rear and the interchangea
bility of different feed designs. All
feeds are continuously adjustable
through 360° in spun reflector models
in steps of 90
mesh models.
Technical Appliance Corp., Sherburne,
N. Y.
Circle 184 on Inquiry Card

POWER TRANSISTOR TESTER
Tests transistors, power diodes and
Zener diodes.

In assembly line production, the
master instruction sheet showing oper
ational sequence must be accurately
followed. This often calls for concen
tration greater than can be reason
ably expected unless the operator is
prov<d< d with o positive eye guide.
When the information sheet is in a
RITE-LINE copyholder, the operator
sees above the eye guide only the
instructions for the operation on which
she is working. On its completion, a
touch of the finger brings up the
instructions for the next operation. This
simple, inexpensive device speeds
production and reduces the principal
causes of errors. Takes any width of
copy up to 20 inches. Free ten-day
trial offer, no obligation.

rite-line corporation

Model 1885 designed to test trans
istors to 50 a. of IC, power diodes
to 5 a. of forward current, and Zener
diodes to leakage current of 150 ma.
Measures the following paronieters:
Lb«, L-u, Li„„ de Beta, imput imped
ance, Zin, output impedance Hoe, GM
in pinhos and mho. It will also de
termine Alpha and collector voltages
and Vcc (SAT). This full transis
torized instrument is set up from
either built-in roll chart or direct from
transistor manufacturers handbook
specs. Hickok Electrical Instrument
Co., 10606 DuPont Ave., Cleveland 8.
Ohio.

4211 39th St, N.W., Washington 16, D.C

Circle 185 on Inquiry Card

Write for additional information

Circle 86 on Inquiry Card
146

Baltimore. Maryland
2319 Maryland Ave............... CHesapeake 3 3220
BOSTON, Massachusetts
168-182 Albton St.
245-5640
Wakefield. Mass...................
Camden, New Jersey
Terrace Office, Park View Apts.
Collingswood 6. N J.............
ULysses 4 7082
WAInut 2 3664
CHICAGO, Illinois
6641 W. North Ave.
Oak Park. Ill.......................
Village 8 5556
CLEVELAND, Ohio
14625 Detroit Ave.
Lakewood, Ohio................... ACademy 1 9191
DALLAS, Texas
511 Pramff Airways Bldg.
Dallas 35, Texas................. FLeefwood 7-9448
DAYTON, Ohio
BAIdwin 4 9651
379 W First St...................
DENVER, Colorado
First National Bank Bldg.
AComa 2-1686
621 Seventeenth St..............
Detroit. Michigan
875-2440
2842 West Grand Blvd..........
Kansas CITY, Missouri
Wirtham Bldg.
31st and Troost Sts.............. VAIentine 1 1819
los angeles, California
6362 Hollywood Blvd.
Hollywood 28, Calif.............. HOilywood 2-2381
Newark, New Jersey
MArket 3-3151
1060 Broad St......................
orlando, Florida
■ 10 Jacklind Bldg.
CHerry 1 4526
205 E. Jackson St................
phoenix. Arizona
2727 North Central Ave........ CRestwood 7-3366
st. paul. Minnesota
Griggs-Midway Bldg
Midway 6-1891
1821 University Ave.............
san diego California
CYpress 7-3708
3620 30th St.......................
san francisco, California
535 Middlefield Rd.
Palo Alto, Calif................... DAvenport 1-2064
SEATTLE, Washington
MAm 4-0783
3466 East Marginal Way South
Syracuse, New York
HOward 3-4502
2360 James St.....................
Winston-Salem. North Carolina
Nissen Building
310 W. Fourth St........................ PArk 3 0363
CANADIAN SALES.

Transitron Electronic Corporation of Canada Ltd.
Toronto and Montreal

Ira natron
' electronic corporation |J
wnkefiald, maaeachueetta
Siln Vw (■ pnacpel
thnxaheet lh> U4A • Eneee
c*W>i04nM Tiaee

Circle 87 on Inquiry Card
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ASSEMBLY
PROGRAM
An extension of standard assembly
techniques has resulted in the pack
aging of a number of devices in the
same space normally occupied by one
standard transistor package. Transi
Iron's compact packaging features
electrical isolation, close thermal
proximity between junctions, match
ing of specific electrical specifications,
and reduction of external connections.
Three typical Transitron Multiple
Assemblies are:

BIOOE IMBU

FLIP-FLOP
A general purpose flip-flop module
capable of counting at speeds of 3-5Mc
and operating as a logic element at bit
rates in excess of 2Mc.

(Tentative Data)
Frequency in excess of 3Mc
Supply Voltage 12 Volts DC ±30%
Power Dissipation (typical) 150mW
Clock Rate in excess of 2Mc
Maximum Load 1.5KD

LOW LEVEL AMPLIFIER
Gives high input impedance and low
noise performance with a voltage gain
of approximately 20.

(Tentative Data)
Input Impedance S00KQ
Output Impedance 3Kü
Voltage Gain 20
Equivalent Input Noise Voltage SpV
Voltage Supply +11 Volts
Band width DC to lOOKc

3 to 5 WATT AUDIO AMPLIFIER
Contains a stable gain push-pull am
plifier circuit capable of up to 5 Watts.

(Tentative Data)
Voltage Supply 18 Volts
Maximum Input Voltage 1 Volt p.p.
from 3KH source resistance
Maximum Linear Output (Push-Pull)
J Watts (20 0 load)
Band width 20-20,000 cps

Utilizes a stable gain circuit giving a broad flat band width and rela
tively low noise operation.

(Tentative Data)
Band width
20 cps to 7Mc
Voltage Supply
22 Volts

C0MH.EM ENTART FAIR

BOTTOM VIE*

capsulâtes any variety of three-dimensional circuit configurations
of conventional, miniature or micro-miniature components. Utiliza
tion of advanced production processes, including precision weld
ing, assures strong, uniform joints and results in high packing den
sity, light weight and high structural reliability. Typical custom
made packages are:

VIDEO AMPLIFIER DOUBLET

First to introduce the REF AMP, Transitron, a 5-year pioneer in the
development of packaged semiconductor assemblies, is pleased
to announce the broad expansion of its Special Products Service
Department. In response to the increasing demand for packaged
assemblies, Transitron offers the electronic industry a growing line
of standard assemblies as well as a highly versatile and flexible
custom design service

MULTIPLE
SEMICONDUCTOR ASSEMBLIES

WELDED CIRCUIT PACKAGES Transitron custom assembles and en*

BOTTOM VIEW

DlFHRENTIXL INNT MIN

•on OU HEW

Trandtron
?

Current Gain of approximately 20 per
doublet
Equivalent Input Noise Current over
entire band width is typically less
than 0.02^A RMS

PACKAGED REFERENCE ASSEMBLIES
A further diversification of Transitron’s packaged assembly
program has produced two new additions to the firm’s broad
standard line of quality silicon references
Selecting from among its most reliable and stable units, in
cluding devices used in the Minuteman missile, Transitron
combines for the first time both temperature-compensation
and close tolerances in a double anode packaged reference
assembly. Further efforts have also produced a low current
reference assembly which offers precision tolerance reference
voltages (10 to 100 volts) in a package especially suited for
high-density circuitry.
For further information, ask for Transitron’s "Packaged
Reference Assembly” bulletins.

B

electronic corporation

wakefield, melrose, boston, mass.

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE USA AND EUROPE • CABLE ADDRESS TRELCO

¡Products

Gertsch announces:

SERVICE TOOL BAG

the CRB line of
complex ratio bridges
Ideal for voltage and phase comparison.
Measures complex voltage ratios-both in-phase
and quadrature - with high accuracy.
These Gertsch CRB instruments are designed for testing
3- or 4-terminal networks, including transformers, syn
chros, resolvers, gyros, and transducers. The Gertsch
line includes:
SOLID STATE BRIDGE
Model CRB-4. Instrument is fully
transistorized . . . highly accurate. A self-contained,
phase-sensitive null indicator permits rapid measure
ments. R

oltage ratios are read from concentric

switch dials. Battery or line operation . . . case or rack
mounting. Operating frequency range: 380-120 cps.
Weight 20 pounds.

Leather tiol bag for service, repair
and maintenance mechanics.

Made of top grain cowhide. Upper
section holds large tools, parts, me
ters, instruments. Lower section has
3 sliding metal trays with variety of
divided compartments for smaller
parts. Outside dimensions: 15 x 12*4
x 15 in. Can be equipped with an outside pocket for
books and
papers. Pocket measurements: 13*4 in.
long, 9 in. high, with 134 in. gusset
expansion K. Leather Products, Inc.,
427 Broadway, New York 13, N. Y.
Circle 182 on Inquiry Card

ANTENNA MOUNT

Telemetry reception and tracking of
missiles and satellites.

Models CRB-1 B and CRB 2B
In these units, quadrature component reading is indicated
either as rectangular coordinate, tan ft, or ft directly in
degrees. Useful for measuring angles as small as .001 .
Six-place resolution, with high accuracy. Cabinet or rack
mounting.
CRB-IB 30-1,000 cps
2.5 f or 200 V max.
.35 f or 200 V max
CRB 2B 50-3.000 cps

COMPLEX RATIO BRIDGE

COMPLEX RATIO HRIDGE
Model CRB-3
self-nulling AC bridge with digital readout of both
in-phase and quadrature voltage ratios. Excellent for
production testing.
Accuracy of bridge is .002",, max. Five-place resolution,
with automatic quadrant indication. Unit is self
contained. requiring no external calibration sources, and
is equipped for external printer readout.

AUTOMATIC

Complete literature on all units sent on request. Bulletin CRB.

—Gertsch —

GERTSCH PRODUCTS, INC.

3211 S. La Cienega Blvd . Los Angeles 16, Calif • UPton 0-2761 • VErmont 9-2201
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Model 28, servo controlled pedestal,
features include gyro stabilization for
shipboard use, a complete solid state
ac servo system and automatic beam
crossover switching from 3 db to 9 db.
Current production model employs a
5 ft. reflector for use in the 5 GC
range, but other reflectors and freqs,
are available. The current system has
slew rates of 36°/sec., and accelerations of 130 /sec./sec. TEMEC, Inc.,
7833 Haskell Ave., Van Nuys, Calif
Circle 183 on Inquiry Card

DIFFERENT
SIZE
SAM
PERFORMANC

More than just another transistor
NEW TO-18
TYPES NOW
AVAILABLE

TO-5
EQUIVALENT

2N935
2N936
2N937
2N938
2N939
2N940
2N941*
2N942*
2N943*
2N944*
2N945*
2N946*

2N327A
2N328A
2N329A
2N1025
2N1026
2N1469
2N1917*
2N1918*
2N1919*
2N1920*
2N1921*
2N1922*

available now, a full line of PNP Alloy
Junction Silicon Transistors in a smaller case

The engineering problem of getting the exact performance from a substantially smaller
unit has for years faced engineers using silicon transistors. Now Sperry offers you PNP
Alloy Junction Silicon Transistors in a higher density package than the popular TO-5.
These new TO-18s have the same electrical characteristics, are smaller in size, lighter
in weight than TO-5 . . . and at no increase in price.

THESE PNP ALLOY
SILICON TRANSISTORS,
IN EITHER CASE, ARE
PARTICULARLY WELL-SUITED FOR

•
*
•
•
•

Medium frequency digital switching circuits
Operational analogue elements
Audio and communication circuits
Airborne and missile instrumentation
Nuclear instrumentation

•Chopper Transistors — for single use or matched pairs that have the best combination ol chopper
characteristics available — high breakdown ratings 50 to 80 volts. Two point control of current/voltage
offset parameters. Matched pairs to standard tolerance of 100 m*-

SPERRY SEMICONDUCTOR
DIVISION

SEMICONDUCTOR

IS OUR

MIDDLE

NAMEj.

.

SEMICONDUCTOR

INTEGRATED

'SEMI-NETS*) . MESA AND ALLOY SILICON TRANSISTORS AND DIODES

SPERRY RAND CORPORATION

NORWALK. CONNECTICUT

NETWORKS

'hen reliability is
designed into a component
it costs no more!

CAPACITOR TESTER

Automatic unit measures leakage cur
rent and gives record of failures.

Model 8515 Automatic Capacitor
Tester Fixture has panel lights to in
dicate the unit under test. Memory
light signals failure of a unit and re
mains on as the automatic test se
quence continues. Model 8514 auto
matic hypot supplies a de potential
continuously adjustable from 0 to 20
kv for capacitor testing. The leakage
current measurement ranges are 0-10
and 0-250 Ma. Power supply gives a
charging current of 20 ma. Associ
ated Research, Inc., 3777 W. Belmont
Ave., Chicago 18, Ill.

DURA-CLAD
and other standard Aladdin

HIGH VOLUME FAN

TRANSFORMERS
•
•
•
•
•

Circle 190 on Inquiry Card

for applications in
Data Processing Equipment
Missile Guidance
Automatic Controls
Multiplex Telephone Systems
Telemetry Interstage Coupling

Rugged fan, Model 1PB95W, delivers
550 CFM at low decibel rating.

Aladdin DURA-CLADS are designed for reliability
and made on automatic machinery.
The DURA-CLAD*s and other Aladdin
transformers are used at frequencies from
20 CYCLES to 30 MEGACYCLES,

Fur a free sample to try on for size, < infinite
impedanceno windings), check No. 89
on the Reader-Service card in thi
NOW AVAILABLEThe Aladdin Transformer Encyclopedia
Write for your copy on company letterhead to

ELECTRONICS
A Division of Aladdin Industries, Inc.

Nashville

io. tenn.

PULSE AND WIDE-BAND TRANSFORMERS AND INDUCTORS
150

Circle 89 on Inquiry Card

They are panel mounted units for
use in electronic racks, for mobile or
stationary generators, military vans,
or field vehicles. Powered by a con
tinuous duty totally enclosed 115 v.,
60 cps, 1 </>, shaded pole motor, meet
ing Federal Specs, CC-M-636A. Ball
bearings meet spec. FF-B-171 and lu
brication meets Mil-G-3278 with temp,
range of —68°C to +93°C. Motor
is corrosive resistant and fungus pro
tected. Motor and propeller are vi
bration isolated. McLean Engineering
Labs., Princeton, N. J.
Circle 191 on Inquiry Card

ELECTRONIC INDUSTRIES
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SHORTING SWITCHES

For dual waveguides and feature
switching time of 10 msec.

Shorting switches mechanically
short-circuit waveguide. Switches are
normally closed and are available for
WR90 dual sidewall waveguide cover
ing both 8.5 to 9.6 and 9.6 to 10.0 GC.
These switches are unaffected by ex
ternal magnetic fields, permitting
their use near ferrite and other mag
netic devices. Microwave Develop
ment Labs., Inc., 15 Strathmore Rd..
Natick Industrial Centre, Natick,
Mass.
Circle 192 on Inquiry Cord

WAVEGUIDE SEALS

Provide positive mechanical sealing
prevent r-f leakage.

Complete line of seals for WRseries and X-band waveguides elimi
nate burning and/or arcing. Called
Electr-O-Seals,® the seals are made to
fit EIA (RETMA) standard guides
and, in addition to positive sealing,
provide savings by making special
machining of flanges unnecessary.
The inside metal mating edges of the
seal are knurled to assure positive
electrical contact. They are also re
useable. Parker Seal Co., Div. ParkerHannifin Corp, 10567 W. Jefferson
Blvd., Culver City, Calif.

For cooling these tightly packed elec
tronic components use Rotron Model D
Blowers—specifically designed to work
against high airflow impedance. Offered
in a wide range of sizes, styles and
motor types. Motors totally sealed and
have double shielded precision ball
bearings.
♦ CAPACITY-10-720 CFM.
• Simplex or Duplex models in wheel
sizes from
to 7*.
• 50-60 cps, 400 cps, 1 or 3 phase
• Altivar motors for automatic air
density compensation.
♦ Choice of rotation, outlet blast direc
tion, inlet or outlet adaptors, mount
ings, and insulation Class A, F or H.
• Inverted types in wheel sizes from
4" to 7".
• Completely maintenance-free.

INSTALL THEM. FORGET THEM.

ROTRON

Circle 193 on Inquiry Cord
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Circle 90 on Inquiry Card

tefseal
/\ GREAT NEW

NOISE FIGURE TEST SET
figure measurement
Provides
from 0 to 15 db. at 5 MC to 2 GC.

ADVANCE IN
HERMETIC SEAL

RF CONNECTORS
The temp, reference which serves as
the noise source is essentially a
temp-modulated resistor with low
VSWR (less than 1.1 over the entire
freq, range), negligible vswr variation during the temp, modulating
cycle (less than 2 parts in 1000) and
small variations of excess noise over
the freq, range (less than 0.1 db.).
The Auto-Node is suited for produc
tion line test work. Unit has all nec
essary equipment for measurements.
Kay Electric Co., 14 Maple Ave., Pine
Brook, N. J.

patent pending

Smaller, more compact, and with
greatly improved electrical and
mechanical characteristics!

Circle 194 on Inquiry Card

REFLECTIVE TAPE
Pressure-sensitive tape reflects
treme heat from motors and wires.

Now, through connectronics® Gremar has developed an advanced
hepnetic seal connector series taking full advantage of the excellent
cielectric, high temperature and mechanical properties of Teflon.®
Gremar’s Tefseal connectors provide a unique combination of sealing
reliability and superior electrical characteristics never before achieted
in RF connectors. By avoiding all transmission line discontinuities
with straight-through insulator and single center conductor, there is
no inherent impedance mismatch and vswr is low.
Tefseal replaces glass-to-inetal type hermetic seal connectors W’hich
have inherent design problems in balancing weight and size with
specific impedance values.
GREMARS 100% INSPECTION POL'CY

I?

duPont Reg. T. M.

Helium mass spectrometer leak test per
formed on critical hermetic seal problems
can detect a leak that would pass only 1
oz. of fluid in 500 years! Just one of 142
separate quality checks performed to
make Gremar RF Connectors specified
for use in all major missile programs.

To solve your hermetic seal connector problems contact

CKCMRK

CREMAR

MANUFACTURING COMPANY, INC . WAKEFIELD, MASS., Tel. 245-4580

RELIABILITY THROUGH QUALITY CONTROL
152

Circle 9I on Inquiry Card

“Scotch” brand No. Y-9050 is capa
ble of performing continuously from
600° F, and can withstand
500
3000°F of radiant heat for short peri
ods. Caliper of the tape, which is
readily conformable to irregular
shapes and curved pipes, is 0.006 in.
Weight 0.0038 Ibs/ft./in. of width,
tensile strength of 75 Ibs./in. of
width. Available in widths of from
% to 36 in., and in roll lengths of 36
yds. Dept. Jl-1, Minnesota Mining
and Mfg. Co., 900 Bush Ave., St.
Paul, Minn.
Circle 195 on Inquiry Card
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WRAPAROUND J
MAGNETIC SHIELD$Z„S
TIME DELAYS
Feature» accuracy of 0.01%, and
delay from 50 msec, to infinity.

Temp, range, —54°C to 4-71 °C.
Hermetically sealed timer rated at
30G for shock, and 500 CPS at 10G for
vibration. Designated 31800 Series
Precision Electronic Time Delay
Relay, it offers contacts from SPST
to 4PDT, contact rating at 28 vdc or
115 vac and 10 a. resistive, 5 a. in
ductive; 5 a. resistive, 3 a. inductive;
or 2 a. resistive, 1 a. inductive. Input
voltage is 24-30 vdc, power required is
5.75 w
A. W. Haydon Co., Cuiver City, Calif.
Circle 196 on Inquiry Card

HIGH TEMP. DIODES
Operate in sustained ambient temps,
up to 500°C.

Magnetic Shielding Foils

APPLIED IN SECONDS

for Any Size or Shape Components

NHic and Co-Netic foils are universally used as an evaluation tool; ultimately, as a production
solution Available in continuous lengths on rolls up to 15' wide ... for human production line
or to fit automated । «¡»ting reels of your tape serving machinery. Furnished in final annealed
state ready for your operation.

HOW YOU SAVE SPACE, WEIGHT. TIME, MONEY
Minimum weight and displacement shielding designs are possible due to the
magnetic shielding effectiveness of Co-Netic and Netic foils . . . foils can be
supplied FROM .002*. even thinner if you desire. Ordinary scissors cut foil
easily to exact contour and size required Foil can be wrapped quickly around
hard-to-get-at components, saving valuable time, minimizing tooling costs.

HOW TO INCREASE RELIABILITY
Guard against performance degradation from unpredictable magnetic field con
ditions to which your equipment may be exposed. Eliminate such failure or
erratic performance possibilities with dependable Co-Netic and Netic protection
. . . assuring performance repeatability for your device over a wider range of
magnetic field conditions.
Co-Netic and Netic alloys are not affected significantly by dropping, vibration

or shock. They are characterized by low magnetic retention and do not require

periodic annealing When grounded, they effectively shield electrostatic as well
as magnetic fields over a wide rang, of intensities.
Every satellite and virtually all guidance devices increase reliability with Netic
and Co-Netic magnetic shielding alloys. Use these highly adaptable foils for
in solving your magnetic
saving valuable space, weight, time and money
shielding problems for military, commercial and laboratory applications.

Designed for use in a high temp,
generator regulating circuit for mili
tary aircraft and missile uses. All 3
tubes are of ceramic construction and
filled with an inert gas. Current rat
ings range from 0.15 to 10 a. The
10 a. Z-5437 is a medium size rectifier
with a prv of 200 v. The 2 a. Z-5434
is a small size rectifier with a piv of
750 v. The 0.15 a. Z-5365, a small
size rectifier has a piv of 1000 v.
Available in limited quantities for en
gineering samples. General Electric
Co., Power Tube Dept., Schenectady,
N. Y.

PHONE YOUR NEAREST SALES OFFICE TODAY:

MERIDEN. CONNECTICUT. BEverly 7 9232
UNION CITY NEW JERSEY. UNion 4 9577
BALTIMORE. MARYLAND, HOpkins 7-3766
DECATUR. GEORGIA. 378 7516
CORAL GABLES. FLORIDA. Hlghlinds 3 7439
MAITLAND. FLORIDA. Midway 7 783
ST PETERSBURG. FLORIDA. WAverly 1-9735
DALLAS, TEXAS. Fleetwood 1-1615

HOUSTON. TEXAS. HOmestead 5-7780
ALBUQUERQUE. NEW MEXICC AMherst 8 6797
PHOENIX. ARIZONA. AMhurst 4 4934
SAN DIEGO. CALIFORNIA. BRowning 8 6230
LOS ANGELES. CALIFORNIA. WEbster 1 1041
PALO ALTO. CALIFORNIA. DAvenport 1-5064
SEATTLE. WASHINGTON. EA 3 8545
MONTREAL QUEBEC, WEIImgton 7-1167

MAGNETIC SHIELD DIVISION
Perfection Mica Company

1322 N. ELSTON AVENUE. CHICAGO 22. ILLINOIS
OPIGINATQRS Of PERMANENTLY ELECTIVE NETIC CO-NETIC MAGNETIC SHIELDING

Circle 197 on Inquiry Card

ELECTRONIC INDUSTRIES • October 1961

Circle 92 on Inquiry Card
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SELECÏED 8Y
RCA

RELIABILITY
PROJECT
Ten thousand El-Menco high reliability dipped mica
capacitors were put on life test at 85°C with 225% of
the rated DC voltage applied in accordance with an
RCA high reliability specification.
After 22,000,000 actual test unit-hours no**failures of any type occurred
The accumulated 22 x 10*’ test unit-hours without any failures can be used to calculate many different failure rates
depending upon the confidence level desired However, we shall explore the meaning of the results at a 90% confidence level.
Assuming no acceleration factor for either temperature or voltage, we have verified a failure rate of approximately
01% per 1000 hours. (Actually, there is a temperature effect and it has been found that, with the DC voltage stress
remaining constant, the life decreases approximately 50% for every 10°C rise in temperature. There is also a voltage
effect such that, with the temperature stress remaining constant, the life is inversely proportional to the 8th power of the
applied DC voltage.)
Assuming no temperature acceleration factor and assuming the voltage acceleration exponent is such as to yield
an acceleration factor as low as 100, we have nevertheless verified a failure rate of approximately .0001% per 1000 hours.
Assuming no temperature acceleration factor and assuming the voltage acceleration factor is on the order of 250
(test results are available to confirm this) we have accumulated sufficient unit-hours to verify a failure rate of less than
.00005% per 1000 hours!

Note that all the above failure rates are calculated at a 90% confidence level!
The El-Menco high reliability dipped mica capacitors are being supplied to the Radio Corporation of America
for a high reliability military ground electronics project.

★★A failure was defined as follows:
1. A short or open circuited capacitor occurring during life test
2. A part whose capacitance changed more than ±2% and whose capacitance did not fall within
the original tolerance of ±5%.
3. A part whose final dissipation factor exceeded .002.
« A part whose final insulation resistance measured less than 100,000 megohms.

Write for a copy of our "Reliability Study of Silvered Mica Capacitors".

■
■

ilIïlenGO
■■ ■ ■ |||
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" Z

''zfSz’ «•

THE ELECTRO MOTIVE MFG. CO., INC.
Manufactured of El-Menco Capociters

WILLIMANTIC

CONNECTICUT

• molded mica • miro trimmer • dipped mica • silvered mica Flm»
a t
ai pope* ♦ mylar paper dipped • c# err ic feed thru» • re ami< discs

Aieo Electronics, Inc., Community Drive, Great Neck, LI., New York
Exclusive Supplier To Jobber» ana Distributors m the U.S ond Canada
WIST COASI MANcrACrUHtSS CONTACT
COILINS ILECTRONIC SALES, INC., S35 MIDDLEFIELD ROAD PALO ALTO CALIFORNIA

ELECTRONIC INDUSTRIES
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TELEMETRY BY

TELE-DYNAMICS

delivery !
POWER RESISTORS
Non - inductive precision components
range from là through 10 w.

Voltage Controlled
Oscillator

CAPACITORS
in quantities up to

500 Per Item
CONTACT THESE AUTHORIZED
ELMENCO INDUSTRIAL DISTRIBUTORS
ARIZONA: Redie Specialties A Appi. Cerp, 917
N. 7th St., Phoenix.
CALIFORNIA: Brill Elect.,61U E. lOtn St .Oeklend;
Electronic Supply Corp., 2085 E. Foothill Blvd.,
Pasadena; Federated Purchaser Inc, 11275 W.
Olympic Blvd , l a 64; Hollywood Rodle A Elec
tronics Inc., 5250 Hollywood Blvd., Hollywood 27;
Newark Electronics Corp., 4747 W. Century Blvd.,
Inglewood; Pecific Wholesale Co., 1850 Mission
St., San Francisco-3; Peninsula Elect., 656 S. 1st
St., San Jose Shanks A Wright Inc., 2045 Kettner
Blvd., San Diego: Shelley
2008
Westwood Blvd., I A. 25; R. V. Weatherford Co.,
6921 San Fernando Rd., Glendale 1; Zeck Elec
tron let, 654 High St., Polo Alto.
COLORADO Deaver Electronics Supply Co., 1254
Arapahoe St., Denver 4.
DISTRICT OF COLUMDIA: Capitol Radio Whole
salers lac. 2120 14 St., N.W., Wash., D. C.
FLORIDA: Elect. Supply, 1301 Hibiscus Blvd.. Mel-

ILLINOIS: Newark Electronic» Corp. 223 W
Madison St, Chicago 6
MARYLAND: OAK Distributing Comi
2025 Worcester St., Baltimore JO. I i»-Eilert
Electronics. Inc., 2050 Rock Rosa Avenue, BaltiRedwood St., Baltimore 1
MASSACHUSETTS: Cromer Electronics ine., 811
Boylston St., Boston 16; Radio Shock Corp
730 Commonwealth Ave., Boston 17.
NEW JERSEY: Federated Purehaser Ine., 1021

ily Ce., 60ü Penn St. Camden 2; Radia Elec.
513 Cooper St, Camden 2.
HEW MEXICO: Electronics Ports Co., Inc., 222
Trdmen St., N. E., Albuquerque; Midlend Specialty
Co., 1712 Lomas Bl. N.E., Albuquerque; Rsdio
Specialties Ce., lee., 209 Penn Ave., Alamogordo.
HEW YORK: Arrow Elect. Inc., 525 Jericho Turn
pike, Mlneole, L. I.; Electronic Center, Inc., 160 5th Ave, N. Y.; Hervey Radio Co., Inc., 103 W.
43rd St. N Y 36; Lafayette Radio Elect. Corp.,
100 Sixth Ave., N. Y. 13; Stack Industrial Elect.
Inc., 45 Washington St., Binghamton; Terminal*
Hudson Elect. Inc., 236 W. 17th St. N. Y. 17.
HORTH CAROLINA: Dalton-Hege Radio Supply
Co., Inc., 938 Burke St., Winston-Salem
PENNSYLVANIA: Aime Radio Co., 913 Arch St.,
Philadelphia; George D. Barbey Ce Inc., 622
Columbia Ave., Lancaster; George D. Barbey Co.
Inc., 2nd A Penn Sts., Reading; D. A H. Distribut
ing Co., Inc., 2535 N. 7th St., Harrisburg; Phila.
Elect. Inc., 1225 Vine St., Phila. 7; Radio Elec
Service Co., Inc., 701 Arch St., Philo. 6: A. Stelaberg A Co., 2520 N Broad St., Phila.; Wholesale
Radio Parts Co. Inc , 1650 Whiteford Rd., York.
TENNESSEE: Electra Distributing Co.. 1914
West End Ave., Nashville 4.
I CAM®-

LICH

lnw>,

¿<41A

nQSS

Dallas 1; Busacker Elect. Equip. Ce. Inc. 1216
W. Clay, Houston 19; Engineering Supply Ce.,
6000 Denton Dr., Dallas 35; Midland Specialty Ce„
500 W. Paisano Dr, El Paso; The Perry Shankle

UTAH: Carter supply Co., 3214 Washington
Blvd., Ogdon.
WASHINGTON: C A G Radio Supply Co . 2221
Third Avo., Seettle
CAHADA: Electro Sonic Supply Co., Ltd., 543
Yonge Street, Toronto 5, Ont.

ARCO electronics inc
NEW YORK

DALLAS

LOS ANGELES

[«elusive Supplier of ELMENCO Capacitors to
Distributors and Jobbers in U.S A. and Canada

Available with either axial (series
N) or radial (series NR) leads. Re
sistors have resistance range from
1 (I to 40 G«, with tolerances ±0.05r<
Use of TEMP-COTE®,
to ±5.0
coating material, these resistors will
operate in temp, to 350°C, and are
abrasion
completely impervious
salt-spray or humidity in accordance
with applicable paragraphs of Mil-RP. O. Box
Omtronics Mfg.
1419, Peony Park Sta. Omaha 14,
Nebr.
Circle 198 on Inquiry Card

COATING MACHINE
For high production plastic coating of
axial lead components.

Characterized by excellent overall specifica
tions, this new oscillator is high in electrical
performance and environmental character
istics. Input 0 to 5 volts or ± 2.5 volts,
linearity ± 0 25% best straight line ... a
power requirement of 28 volts at 9 milliamps
maximum Distortion is 1% and amplitude
modulation 10%.
Environmental characteristics include ther
mal stability of ± 1.5% design bandwidth
from —20°C to +85°C. unlimited altitude,
30G random vibration and 100G acceleration
and shock The 1270A weighs less than two
ounces and has a volume of two cubic inches.

Model PR-1 Powered Resin Coating
Machine for use with the C.M, Model
TL-1 Tray Loader and CM Magazine
Loader. The axial lead components
are placed in trays, loaded in maga
zines and automatically fed through
a radiant heat oven. They are brought
up to desired heat, up to 600 F, and
passed through a controlled stream
of finely ground plastic powder. The
thickness is controlled by the temp,
of unit and the length of time, and
may be varied from 5 to 15 mils. Con
forming Matrix Corp., 839 New York
Ave., Toledo 11, Ohio.

Circle 94 on Inquiry Card
ELECTRONIC INDUSTRIES

Positive, reliable oscillator performance is
essential to your aerospace telemetry needs.
AndTele Dynamic’s ne west—theType!270A
Voltage-Controlled Oscillator is representa
tive of Tele-Dynamic’s creative effort in the
complete telemetry field.

October 1961

Circle 199 on Inquiry Card

For detailed technical bulletins, call the
American Bosch Arma marketing offices in
Washington, Dayton or Los Angeles. Or
write or call Tele-Dynamics Division, Amer
ican Bosch Arma Corporation, 5000 Park
side Avenue, Philadelphia 31, Pa. Tele
phone TRinity 8-3000.

TELE-DYNAMICS
OIVISION

Circle 95 on Inquiry Card
ï 55

RF FREQUENCIES
POWER TRANSISTORS
Feature low saturation resistance and
operation to 2OO0C.

ew

BULOVA

(icmTaKommuni« alio# ( »mpam-

REFERENCE

SOURCE

WITHOUT TABLES
NOW you can get direct-reading conven
ience plus extreme precision of tuning plus
broad frequency coverage.. without using
tables or calibration charts.
Only DATA-DIAL (patented) direct-reading
wavemeters bring you these advantages.
The tuning knob drives a long tape carrying
a sloped frequency scale, which moves
behind an index curve accurately drawn on
a transparent window. As the cavity is
tuned, the moving intersection point of
these curves compensates for inherent
variations, giving the frequency for each
setting without further correction.
Model 3102 covers frequencies from 900 to
2100 mc, with a direct-reading accuracy of
±0.03% below 1700 mc and ±005%
above that point The cavity has an integral
crystal detector output. Model 3103, in
final development, covers frequencies from
2350 to 3750 mc Other mcdels will extend
the range of this new line to further bands.
WRITE TODAY for more information on this
and other new GCC developments in micro
wave components, pulse power calibrators,
attenuators, oscillators and test sets.
GENERAL COMMUNICATION
COMPANY
677 Beacon Street
Boston, Mass.

Orde 96 on Inquiry Card

RCA-2N2015 and 2N2016 are 150 w.
Silicon npn power transistors having
low saturation resistance (0.25 ii
max.), high betas (7.5 min. at Ic=
10 a., 15 to 50 at Ic=5 a.), and an
operating temp, of —65 to 4-200°C.
In JEDEC TO-36 package, they are
for use as power switching for de to
de connectors, inverters, choppers,
and oscillators. Radio Corp, of Amer
ica, Semiconductor and Materials
Div., Somerville, N. J.
Circle 200 on Inquiry Card

In this Bulova double stag*1 Zener
model, regulation is accomplished
by controlling the base voltage
of a serie* power transistor (Qt).
With the first Zener across input,
the voltage changes of unregulated
source are attenuated. The
second Zener acts as a voltage
reference for feedback amplifier
stage (Q}).
The Zener control current
automatically changes with output
voltage so that the control
voltag.i amplifier absorbs the
difference Reduced number
of components achieve optimum
performance with high reliability
using thoroughly silicon solid state
devices. The small size 1W
square by 1%", permits this unit
♦o fit in any system which requires
c DC reference source.
For additional data
on frequency controlled
components, write

FERRITE AM MODULATOR
Multi-purpose, broadband unit <
entire X-band, 8.2 to 12.4 GC.

Bulova Electronics,
Woodside 77, N. Y.

Primary use of the X-158A
provide a clean am microwave signal
for high accuracy measurements. X158A’s modulator coil is designed so
that a standard, 1 w., commercial
audio oscillator will provide substan
tially 100% modulation at 1000 cps.
Max. input and output vswr held to
1.20. Max. average r-f input power is
2 w., max. solenoid current require
ment—300 ma. de. FXR, AmphenolBorg Electronics Corp., 25-26 50th
St.. Woodside, N. Y.
Circle 201 on Inquiry Card

KHM

¿ Bulova
ELECTRONICS
DIVISION

Circle 97 on Inquiry Card
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Products
FIFTY CPS SUPPLY
For use in testing components for 50
CPS countries.

TO FIT YOUR PRODUCT

Type MU motor-generator delivers
50.0 cps from no load to full load
from a standard 3
30 cps line.
Generator output is either 2 kva, 1 <t>
•>r 3 kva, 3
at 8 pf. Voltage regulation is
The machine is readily
convertible for an input of 50 CPS and
an output of 60 cps. William I. Horlick Co., Inc., 266 Summer St., Boston
10, Mass.

Must be: 1. Custom made. 2. The product of a
carefully designed die or mold. 3. Developed from
properly compounded rubber stocks. 4. Backed
by ability and experience gained through a
wide variety of industrial applications.
Western serves such diverse industries as commu
nications, electronics, transportation, fanning,
plumbing, heating, chemistry and pharmaceuticals.
Why not let Western’s proven success in these and
allied fields help to produce the rubber part you need.
Writ* or phono for
Information, literature
or a visit oy our sale*
engineer In your ares.

Circle 202 on Inquiry Card

PHOTOELECTRIC READER
Compact single unit provides detec
tion up to 10 ft.

MOLDED AND LATHE-CUT RUBBER PARTS FOR ALL INDUSTRIES

Circle 162 on Inquiry Card

7/e«* RELAY
0.000,000,001 WATT

provides

DC SENSITIVITY

This industrial “ACRO-RELAY”,
Model 301, closes its output relay
with a DC signal of 1.0 microamp
and 1.0 millivolt into its 1000
ohm input winding—an input
power of only 10 9 watts! It is
the most sensitive, high-reli
ability industrial relay unit
available. The input magnetic
amplifier drives a trigger ampli
fier which drives the DPDT out
put relay . . . controlling up to
1800 watts!

Model 200 Reader, designed for
automatic control systems, using elec
tronic circuits activated by changes
in reflected light. For position control,
cueing, sorting, counting and inspect
ing by number, shade, color and size.
Specs.: weight, 12 oz.; light source,
G. E. No. 1619 lamp (keyed) 6.7 v.
at 2 a.; photocell, Clairex Type 603A
photoconductive; max. photocell
power, 75 mw; photocell response
time, 4 msec.; max. counting rate,
300 counts/sec. Melpar, Inc. Falls
Church, Va.

Model 301 units available from
stock for IMMEDIATE DELIVERY!
Price for 1—5 units: $98.75 each.
Full details available in Bulletin
No. 30-A.

22515 TELEGRAPH RD

SOUTHFIELD (DETROIT). MICH.

TELETYPE
SFLD—970

PHONE ELGIN 7-0030

Circle 203 on Inquiry Card
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transmitters & receivers faster,
with uniform sensitivity over
entire 100 cps-40 mc range

CHOPPER TRANSISTORS

high accuracy choppt
multiplexe» and demodulators.

AT MINIMUM COST

new— improved
PANORAMIC

SSB-3a
SPECTRUM
ANALYZER
Panoramic odds .mportant NEW
design features to the timeproven Model SSB-3! Now, in
owe convenient compact pack
age, you get the comprehensive
unit you need to set up, adius*
monitor and trouble shoot SSB
ond AM transmitters and re-

Silicon precision alloy transistors
(SPAT) capable of operating at collector (V<
and emitter (Vi
voltages of 30 v. each with leakage
current of only 15 nanoamps max.
at 65°C. Max. leakage current of the
T2363 and matched pair T2357, at 10
v. is 1 nanoamp (25°C) which cor
responds to an “open-switch” resist
ance of 10 Gil. The T2357 pair is
intended for “back-to-back” operation
in a low level system. Philco Corp.,
Lansdale, Pa.

GREATER FREQUENCY RANGE New Optional REC-1
Range Converter extends FSB Jo 2 mc-40 mc range down

NEW 2-TONE AF GENERATOR MODEL TTG-2 2 genera
tor frequencies, each selectable from IOC cps-10 kc •
Resettable to 3 significant digits • Accuracy: +■ 1% *
Output Levels each adjustable from 2 to 4 volts into
matched 600 ohm load • Output DB Meter • Spurious
hum etc , less than —60 db • 100 db precision atten
uation in I db steps

Circle 204 on Inquiry Card

FASTER-NEW TUNING HEAD FEATURES RAPID ' SIG
NAL SEARCH" PLUS PRECISE FINE TUNING.

IWO TONE TEST*
Fixed sweep width 2000 cps Full
scale log sideband tones 1.5 kc
and 2.1 kc from carrier (
shown). Odd order I. M.
tortion products down 37 db,

ALL THESE NEW FEATURES

CAPACITOR

Hermctically sealed flat shape
max. capacity/chassis area.

PLUS

A SENSITIVE SPECTRUM ANALYZER

HUM TEST*
Indication of
sideband
above photo increased 20 db.
Sweep width set to ISO cps re
veals hum sidebands down S3
db and 60 db.
•See Panoramic Anaylzer No 3
describing testing techniques,
etc., for single sidebands. A
copy is yours for the asking.

Panoramic's Model SB l2aS Panalyzor. ?>• set sweep
widths of ISO. SOO. 2000, 10,000 ond 30,000 cps with auto
matic optimum resolution for fast easy operation. Con
tinuously variable sweep width up to 100 kc for addi
tional flexibility. 60 db dynamic range. 60 cps hum
sidebands measurable to —60 db. High order sweep
stability thru AFC network Precisely calibrated lin I
log amplitude scales. Standard 5" CRT with camera

INTERNAL CALIBRATING CIRCUITRY Two RF signal
sources simulate two tone test and check internal distor-

NEC — Booth

Panoramic
electronics jnc.
r mniF» t
ItKOnURMS

phone RIGHT NOW for technica1
bulletin and prices cn the new SSB-3a. Send
for our new CATALOG DIGEST and ask to
be puf on our regular mailing
list for the
PANORAMIC
---ANALYZER featuring opplica- ,'uurn &
tion data

PANORAMIC
ELECTRONICS, INC

2900

540 So. Fulton Ave., Mount Vernon, N Y
Phone: OWens *4400
TWX: MT V-NY-5229
Cables: Panoramic, Mount Vernon N.Y. State

Designed for military applications,
the 605 Capacitor combines the thin,
flat shape of 601PE series with her
metically sealed metal case or oval
cross section. Meets all Mil-Spec en
vironmental requirements and is avail
able in capacities from 0.01 to 0.33
in 50 v. ratings only. Temp, range
is —55°C to +125°C at full rated
voltage. Tolerances are ±20%, ±10%
and ±5% and the dielectric is Mylar,
Good-All Electric Mfg. Co. Sub.
Thompson Raino Wooldridge,
Ogallala, Nebr.
Circle 205 on Inquiry Card
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Is it a relay or coaxial switch?
Some people call this electro-inagnetically actuated device a relay. We call
it a coaxial switch. Do you know what
the difference is?
First, the conventional relay, even
when shielded and coaxially termi
nated isn’t suited for use in circuits
above 400 mc. In fact,
at this
relatively low frequency, such a relay
may have a VSWR of 1.5. The DK
Coaxial Switch with improved im
pedance match will show a VSWR

of only 1.1 at the same frequency.
Standard DK Coaxial Switches are
designed for frequencies up to 5,000
mc. Models under development will
soon extend this to the 10,000 mc range.
Improved VSWR is only one differ
ence. DK Coaxial Switches offer lower
crosstalk, reduced insertion losses, and
great environmental reliability.
RF Products can supply over 1300
individual switch designs. But, since

132 of these meet 90 per cent of known
applications, we have prepared a sim
plified catalog which makes it easy for
you to find the switch you need. Write
for Catalog DK61.
If you don’t find the switch you want
in this catalog, your local RF Products
representative can supply you with
information on hundreds of existing
alternatives, or help you to design a new
swatch to solve your specific problem.

FOR STEREOPHONIC FM RECEIVERS
¡Products
SCOPE-CAMERA
For direct recording of oscilloscope
traces.

LENZ
MU

IRLEX

DOUBL

ANNEL AUDIO CABLE
BROADCAST
RECEIVERS

CONVERSION
EQUIPMENT
The C-13 camera accepts Polaroid
or conventionel film. It uses a sliding
back (adjustable to horizontal or
vertical) on which the parfocal, film
holding backs can be interchanged,
can be locked securely in 5 detent posi
tions, also rotated thru 90° increments
(with the long axis of the film hori
zontal or vertical). It uses any of 6
easily-interchangeable lenses in vary
ing object-to-image ratios and max.
aperture to f/1.5. Tektronix, Inc.,
P. O. Box 500, Beaverton, Ore.
Circle 206 on Inquiry C.i'd

VLF RECEIVER
Features dual channel reception and
a built-. ’ strip recorder.

TAPE
RECORDERS
NOW THAT THE FCC HAS SHOWN
THE GREEN LIGHT FOR STEREO
FM BROADCASTING, manufacturers of
receivers and other audio equipment will
find LENZ prepared to supply “MULTI
PLEX” Cable (code no. 17555). This dou
ble channel audio cable was designed espe
cially for connecting amplifiers to decoders
in stereo receivers and conversion kits.

“MULTIPLEX” Cable consists of a pair
of completely insulated, color coded con
ductors in a small diameter cable of extreme
flexibility. Each conductor has a spirally
wrapped, tinned copper shield that is used
as a conductor. The spirally wrapped shield
is easily formed into a pig-tail connection.
Capacity is 30 uuf per foot.

The VRMS Model LF-18-20/A Re
ceiver
ali transistorized
ceiver designed for standarizing the
freq, of a 100 kc local secondary freq,
standard by comparison with the
Standard National Signals, 18 KC of
NBA and 20 kc of WWVL. The re
ceiver contains a strip recorder pro
viding a permanent record of u drift
or erroi- in the local standard. The
sensitivity is 2 nV. VRMS Engineer
ing, Inc., P. O. Box 6354, Station H,
Atlanta 8, Ga.
Circle 207 on Inquiry Card
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You will find “MULTIPLEX” (code no.
17555) useful wherever you need a double
channel connection.
Write for
Complete Information
and Sample Today!

LENZ ELECTRIC
MANUFACTURING CO
1751 No. Western Avenue
Chicago 47, Illinois
Circle 103 on Inquiry Card

SILICON RECTIFIER

TRIPLE TRIMMER RESISTOR

MICRO LAMP

Handle 1000 to 2500 v. (PRV) with
from 85 to 100 ma de output.

Each resistor in the unit is rated at
0.1 w.

Operates on 1.2
5 ma.

Subminiature rectifiers for a wide
range of low current, high voltage
The devices exhibit
multiplier
max. leakage current of 2.0 ga at
PRV at 25C, and max. forward volt
age drop of 4 v. at 150°C. Designated
types Q10X through Q25X, the 4 units
have an operating temp, range from
—20 to 130°C. Units measure 0.265 x
0.120 in. (dia.) max. not counting
leads. International Rectifier Corp.,
233 Kansas St., El Segundo, Calif.

Resistance range is 500fl to 5 meg
ohms, linear taper. The complete unit
measures 0.406 x 1.375 in. and is 0.1
in. thick. Through use of the PEGh
packaged circuit technique, the unit
can be supplied with additional fixed
resistors as an integral part of the
device. These can be either associated
w ith or independent of the trimmer
circuitry. Centralab, The Electronics
Div. of Globe-Union Inc., 900 E. Keefe
Ave., Milwaukee 1, Wis.

This lowered current drain makes
Micro Lamps useful for operation
on miniature batteries, or with tran
sistors. The lamps start with an en
velope dia. of 0.0139 in. with a length
of 0.138 in. They give a light output
of 40 to 45 millilumens, and have a
lifetime of 1000 hr. min Uses include:
mounted
the tip of instrument
pointers, or in photoelectric systems.
Miniature Lamp Engineering Co., 350
Broadway, New York 13, N. Y.

Circle 164 on Inquiry Card
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INSULATION TESTING
Engineering • Production • Maintenance

Materials
Components
Equipment
High Voltag« Breakdown
HYPOT Test Sets with outputs from 5 kv to
150 k» and up. Test wire, cables, transform
ers. motors and components lu ASTM and
Federal specifications. Write for manual.

Inwlation Resistance

Mobile HYPOT for test
mg heavy duty electrical
equipment

Push WELLfl L
NUT" in hole
u up lo flange,
J
place »article in position
tert screw.
.

VIBROTEST Megohmmeters have direct read
ing ranges to FIVE MILLION Megohm... Self
contained electronic power -upply eliminates
cranking and leveling. Write for manual

insulation Materials Tester
Interchangeable test fixtures for tape, plastic
sheet, film, tubing, porcelain, cloth and var
nishes. Models provide 35 kv and up for test.

Insuiatmg Oil* Tester
Dielectric strength testing of insulating liquids
to ASTM specifications Rapid, simplified
operation. Automatic rate of rite control
optional.

Model 4501 HYPOT Mate
rials Tarifer. Meets D-149
et« . ASTM sperihc ahoM.

Turn «r«w|
|k
until bushing
bulges and seals hole

Arc Resistance Totter
Tests ability of insulating materials to resist
arcing in accord with ASTM and Federal
specifications. Complete with electrode assem
bly and specimen holder.

Model 4505 HYPOT Oil
Tester provides 0-35 kv
Al 2 kva.

Write for Manual J-67

Typical installation—mount
ing instrument in wall or
panel.

the versatile
blind fastener that
dampens vibration
• muffles noises
prevents leaks
The “WELL-NUT” is a flanged
neoprene bushing with ■ brass nut
bonded inside the narrow end. In
making an assembly, the narrow
end n inserted into a hole in the
inner panel until the flange rests
against the outer surface. The
outer part of the assembly is placed
against the flange with the holes
concentric. A conventional screw
is then thrust into the bushing and
turned into the nut, drawing the
latter against the inner surface.
The tension on the nut causes the
bushing to bulge laterally, tightly
sealing the hole and the threads
of the screw. Access to the inner
surface of the assembly is not
necessary. The “WELL-NUT”
works equally well in hole or
cavity. 13 standard sizes; special
sizes available in quantity.

ROCKWELL PRODUCTS CORPORATION
3787 W Belmont Avenue • Chicago It Illinois

Circle 104 on Inquiry Card
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Bourns Resiston* Carbon Potentiometers

NUMBER 19—NEW PRODUCT SERIES

Now Available in Any Trimpot* Configuration

Use Them up to 150 C—They’re
Twice as Stable as Competitive Units
Whatever carbon potentiometer type or configuration you
need. Bourns can now fill it with Trimpot Resiston models
— potentiometers incorporating the exclusive carbon film
element that virtually eliminates problems of heat and
humidity Most models operate at temperatures to 150°C
and under cycling humidity conditions with only half the
resistance shift of ordinary carbon potentiometers.

♦«ere

All units feature infinite resolution and standard resistances
up to 1,000,000 ohms. Check the expanded selection below
It offers you eight ways ol obtaining high resistance values
and infinite resolution without sacrificing reliability You can
get the exact environmental specs you need, and you can
find the right price range for your budget. Write for complete
data and list of stocking distributors.

%-lnch Long Carbon Trimpot- Model 3001.
Operates to 150*C / P terminals / 0 2 watt / 20K
to 1 Meg. Sealed Meets Mil Specs for cycling
humidity.

Humidity-Proof Resiston Carbon TrimpotModel 235. Operates to 125*C / L. S P termi
nals / % watt / 20K to 1 Meg. Sealed Meets
Mil Specs for cycling humidity

Extra Low-Cost Commercial Resiston Carbon
E-Z Trim® Potentiometer - Model 3068. Oper
ates to 35’C / S. P terminals / 0.2 watt / 20K
to 1 Meg. Meets Steady-State Humidity Specs
Less than $1 in production quantities.

High-Temperature Humidity Proof Resiston
Carbon Trimpot —Model 3011 Operates to
150*C / L. P terminals / % watt / 20K to 1 Meg.
Sealed. Meets Mil Specs for cycling humidity

KEV TO TERMINALS
L — insulated stranded leads
W —uninsulated wires
S—solder lugs
P—printed circuit pins

Write for complete data and list of stocking distributors

Manufacture- Trimpot® potentiometers transducers for position, pressure, acceleration Plants Riverside Calif.; Ames, Iowa, and Toronto Canada

ELECTRONIC INDUSTRIES
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BlBCTAOHiC
DIVISION

Sperry extends 3O-day delivery

Tn a dramatic extension of its capa
bility for delivering high-performance
microwave tubes on short notice,
Sperry Electronic Tube Division has
added three system-proved traveling
wave tubes to the list of those avail
able in 30 days. Included in the move
are tubes operating in L, S, and X
bands. They cover a frequency range
1.1 to 11.0 kMc.

tem experience have verified these
characteristics.

INCREASED POWER POSSIBLE
Although these tubes nominally op
erate in the 1-2 watt power output
range, optimum tuning can increase
power to as much as 5 watts. A highmu control grid adds to the versatility

APPLICATION FLEXIBILITY
The tubes in this series are par
ticularly suited to application in augmenters and ECM equipment. The
inherent broadband characteristic and
unusual ruggedness of these PPM fo
cused tubes makes them unusually
versatile in airborne applications A
full course of MIL and environment
tests, as well as considerable in-sys-

FREQUENCY (KMC)

A typical saturated power versus
frequency curve for an L band Sperry
TWT.

164

SID

of these tubes by allowing remote
switching, modulation control and
gain adjustment.

SYSTEM DESIGN SIMPLIFIED
Use of these Sperry tubes greatly
simplifies system design problems.
Low voltage and high gain reduce
power supply requirements. Applica
tion is further simplified, since ambi
ent cooling is sufficient in most appli
cations and the tubes may be mounted
in any position.
For FREE technical information on these
Sperry Traveling Wave Tubes, write to
Section 402, Sperry Electronic Tube
Division, Gainesville, Florida.

The L-Band tube is priced at $1,900.,
the S-Band tube at $2,195., and the
X-Band at $2,540.
For application assistance and quo
input powep roe»»
tation, consult your nearest Cain &
Co. representative. His address and
Drive characteristics at mid-band for a phone number appear on the opposite
typical Sperry ECM/augmenier TWT. page.

ELECTRONIC
TUBE
D I 15“ I C) N
GAINESVILLE, FLA. / GREAT NECK, N
SPERRY RANG CORPORATION

ELECTRONIC INDUSTRIES • October 1961

Inquire about
Sperry Tubes
from these
convenient
Cain & Company
offices

POWER SOURCE
Offer accuracies of 0.25% of ami out
put voltage dialed.

REGIONAL OFFICES

Burbank, California
2615 W. Magnolia Blvd.
VI 9-6781
Great Neck, Long Island,
N. Y.
260 Northern Boulevard
HN 6-0600

Chicago 45, Illinois
3508 Devon Avenue
OR 6-9500
St Petersburg, Florida
410— 150th Avenue
Madeira Beach Prof.Bldg
391-0151

DISTRICT OFFICES

Model 120 provides 20 ma over the
range of 500 to 2210 vdc; the Model
122, 20 ma from 0 to 3000 vdc, and
Model 123, 20 ma from 0 to 6000 vdc.
Model 120, 3% in. high features in
line controls, regulated filament
power, polarity reversal, and modular
construction. Models 122 and 123,
mounted on 5% in. panels, feature
Handi-Vider® in-line controls, voltage
and current metering, and reversible
polarity. Smith-Florence, Inc., Seat
tle, Wash.
Circle 208 on Inquiry Card

Boston. Massachusetts
Phone VO 2-5330
Philadelphia, Pennsylvania
Phone HA 8-3700

Dayton, Ohio
Phone RO 7-8661
Dallas, Texas
Phone BL 5-2050
Albuquerque, New Mexico
Phone 268-5300

San Diego, California
Phone HU 8-0665

Seattle, Washington
Phone MA 3-3303
ELECTRONIC

DIVISION

Six germanium expitaxial mesas
combine improved switching charac
teristics with reduced prices. The 6
new type numbers, including 2N960
to 2N962 and 2N964 to 2N966 are
housed in the TO-18 package, and are
designed for high speed switching
applications in both high and low
current circuits. They permit greater
standardization of components and
smaller inventories. Motorols Semi
conductor Products
5005
McDowell Rd., Phoenix 8, Ariz.
Circle 209 on Inquiry Card
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THE NEW YOKE
DESIGN BY "CELCO

TRANSISTORS
For high speed switching applica
tions.

Washington, D. C.
Phone EX 3-7587

San Francisco. California
Phone YO 8-0995

fast
recovery

MORE INFORMATION PER
UNITAREAPER UNIT TIME.
■ Fastest of spot recovery
— to 1/ts, low hysteresis
and highest accuracy.
■ Maximum resolution. ■
Critical rectilinearity of
spot sweep.
Write for the new
“Deflectron” data
and standard yoke
catalog ■ Your guide
to better displays.

MAIN PUNT tax 555. MAHWAH. N J
OA»is 71123. 7-1124
PACIFIC DIVISION 1150 EAST 8TH ST.,
UPLAND. CALIF. YUkon 20215

Circle 108 on Inquiry Card
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ROTARY SWITCH

Tri-ßall, Tri-Spring unit achieves a
min. of 50,000 cycles.

Life tests showed a 400'4 increase
in cycling and operating life expect
ancy over the 2-ball index previously
used for military applications. Addi
tional advantage of the Tri-Ball as
sembly is greater shaft stability, the
tripod arrangement providing uniform
support in all positions. Currently the
new Tri-Spring, Tri-Ball mechanism
can be specified for 20° throw, 18
position switches and for 15 throw,
24 position switches. Oak Mfg. Co.,
Crystal I^ke, III.

ROUND OR RECTANGULAR
LONG SHORT THICK THIN
PUNCHED SLOTTED THREADED EMBOSSED

CLEVELITE*
In every way CLEVELITE is the favorite phenolic tubing.
It is made in seven grades to assure dependable performance
in any application.

•

Circle 210 on Inquiry Card

CLEVELITE is unaffected by oils and solvents, is easily
machined, light in weight, yet mechanically strong.

STANDARD BRIDGES

Permit checking synchros or resolvers
to 20 parts/million accuracy.

Dependable because of its non-tracking and insulation
resistance... low moisture absorption ... dielectric strength
150 v.p.m.... heat resistance over 250° F. . . . diameters
and wall thicknesses as required.

WRITE FOR OUR LATEST CLEVELITE BROCHURE
fully outlining its electrical and physical characteristics
and many applications.
*R«0- U. S. Pot. Off.

CHICAGO
MEMPHIS
DALLAS
LOS ANGELES
PLYMOUTH, WISC.
JAMESBURG. N. J.
GREENSBORO. N.C.

CLEVELAND CONTAINER
6201 BARBERTON AVE, CLEVELAND 2, OHIO
ABRASIVE DIVISION at CLEVELAND, OHIO
REPRESENTATIVES:

NEW YORK AREA: WAITER A MURRAY A CO.
100 HEPBURN ROAD. CLIFTON. N J.
NEW JERSEY: THE MURRAY SALES CO.
25 W NORTHFIELD RD.. LIVINGSTON. N. J.
NEW ENGLAND: H S. PETTIGREW 4 CO.
10 N. MAIN ST., WEST HARTFORD, CONN.

166
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CLEVELAND
CONTAINER
CANADA. LTD.
TORONTO A
PRESCOTT. ONT.

SALES OFFICES
DETROIT
NEW YORK
WASHINGTON

PHILADELPHIA: MIDLANTIC SALES CO.
9 E. ATHENS AVE., ARDMORE. PA.
LOS ANGELES AREA: THE ROBISON CO
4026 W. 183rd ST . TORRANCE. CALIF.
CANADA: PAISLEY PRODUCTS CO. LTD.
36 UPTON RD.. SCARBOROUGH. ONT.

Models MSB-5 and MRB-5 provide
measurements in 5° steps from 0-360 .
Selector switch-contact resistance, as
a result of circuit design, has no effect
on the accuracy of the measurements.
Absolute accuracy from 0-800 CPS is
0.002",. Freq, range extends to 10 kc
at reduced accuracy. Individual arm
resistance is 10 kc ±0.01%. Harmonic
distortion is 0. Max. input voltage
is 115 v. rms. Julie Research Labora
tories, Inc., 603 W. 130 St., New York
27, N. Y.
Circle 211 on Inquiry Card
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u want In High-Voltage

UM CAPACITORS

SOLID

EXCLUSIVE WITH

complete line of "KEMET”

Solid Tantalum Capacitors

ELECTRONIC INDUSTRIES
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N-SERIES

(Polar Type)

(Non-Polar Typ«)

KEMET

Only KEMET can offer you the widest selection of
dependable high-voltage solid tantalum capacitors.
Topping the list is KEMET’s new 75-volt type — the
highest rated working voltage unit of its kind avail
able today— by a margin of 50% !
KEMET’s complete J-Series and N-Series com
prise voltages of 60 and 50 — ranging downward
through 35, 20, 15, 10, and 6 volts — providing
standard E.I.A. values with ±5%, ±10%, and
±20% tolerances.
J-Series capacitance values range from .0047
to 330 microfarads; operating temperatures from
— 55 to +125° C. N-Series capacitance values

Write for technical data on the

J-SERIES

range from .0024 to 160 microfarads; operating
temperatures from — 55 to + 105 C.
“KEMET” solid tantalum capacitors are de
signed, manufactured, and tested to serve the most
demanding industrial/military applications. All
are hermetically sealed in corrosion-resistant
metal cans, with solderable and weldable leads.
Four J-Series case sizes meet or exceed the per
formance requirements of MIL-C-26655A/2.
For utmost reliability in solid tantalum capaci
tors— high or low voltage—specify “KEMET”. Kemet
Company, Division of Union Carbide Corpora
tion, 11901 Madison Avenue, Cleveland 1, Ohio.

' Kemet” and “Union Carbide”
•re registered trade-marks for products of

KEMET COMPANY

UNION
CARBIDE

Circle 110 on Inquiry Card
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RACK & PANEL CONNECTORS

SILICON RECTIFIERS

Feature the % size of the standard
subminiature type.

For Multi-circuit switching or rerout
ing applications.

Replacement types from 1500 to 10,400 PIV available.

jDO

Uses glass encapsulated package,
proven effective in sealing against
moisture, contamination, and in with
standing high mechanical stress. Specs
for the “milliminiature” line include:
Max. de inverse operating voltage—
from 15 to 100 v.; max. de forward
current—25 ma; max. forward volt
age drop @ 10 ma—0.5 v.; max. in
verse current—from 10 pa @ 5 v. to
50 pa @ 80 v.; and max. reverse re
covery time—0.0008 to 0.5 Msec. Clev
ite Transistor, Waltham, Mass.

The 2P-SD-600 series receptacle and
the 2P-MD-600 series plug have the
glass filled “Diall” insulator pro
viding high dimensional stability and
high resistance at elevated temps.
Female contacts provide low mv drop
after repeated insertions and assure
positive contact under extreme vibra
tion. Contacts are of spring tempered,
gold-plated phosphor bronze. Mount
ing plates are cadmium plated steel.
Methode Electronics, Inc, 7447 W.
Wilson Ave., Chicago 31, Ill.

Line of high voltage silicon rectifier
units include 1N1237 series, 1N2630
series, 1N570, 1N1150, 1N2389, and
1N2490. Designed with standard tube
bases (Octal, 4-pin, 5-pin, and 7-pin)
for the direct replacement of mercury
and vacuum tubes. Offer the advan
tages of silicon and also savings in
space and weight. Are highly re
sistant to extreme moisture, shock,
vibration and acceleration. General
Instrument Corp., Semiconductor Div.,
65 Gouverneur St., Newark 4, N. J.

Circle 167 on Inquiry Card
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ENGRAVED PARTS
by WM. A. FORCE
-a source with over 85 years of experience.
For the finest engraved
components, manufac
tured with precision, de
livered on time — try
Force. Engraving that’s
bound to be superior be
cause engraving is our
business. Companies that
require engraved parts
for electronic scanning,
numbering, recording,
dating, timing or coding
rely on Force for quality
production.
Examples of just a few
Force engraved units:

CHARGE-A-PLATE
DATING UNIT

ENGRAVED TYPE

With Internal retain-

bossing and indent-

verse to print from
bottom to top.

auxiliary equipment
also available.

WHEELS

DATING
ASSEMBLIES

Engraved, ready for
assembly with gears
and ratchets. Mount
ing holes and intereluded as specified.

Designed for many
uses. In style illus-

convex for printing
at right angles to
rotating direction of
the printing head.

Write tor more information, brochures, samples or a visit from a Force representative.

168
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Choice of engineers everywhere!

TYPE “M” AND “S” CAPACITORS

Excellent for use in compact equipment
DC-200 treated steatite insulators. Sol
dered plate construction and heavily
anchored stator supports provide extreme
rigidity. Plates are nickel-plated brass.
Single section, butterfly and differential
types with straight, locking, and screw
driver shafts.
TYPE "M” — Requires only %’ x %* panel
area. Peak voltage rating 1250 volts on
.017* spaced units; 850 volts on 160-130,
spaced .013*. Mounting bushing, l/4'-32.
TYPE “S”—Slightly larger than the Type
“M
Peak voltage rating 850 volts—plate
spacing .013*, other spacings available on
special order Mounting studs tapped 4 40
on 17/32’centers.

NEW! Type “U” and '‘UB’
Sub miniatures . ..
rjvailable in Single Section
or Butterfly Types.
• 3 Mounting Methods
• Unique m.ic hmed d> .ign fur e»« «*ption il uni
formity .md out .t.indmg mer h.inn il t ibildy1

torque to m r,s r iho—2 to / inch ounce
£•, rption.ihy low temperature i nr flu lent
approxim de|y 35 PPM C pn .due1

CAPACITORS

TYPE “J”—This heavy duty miniature has
wider spacing (.025*) than most small air
variables, yet occupies little more space
Ideal for small space tank circuits in low
power stages DC-200 treated insulatorsoldered plate construction. Peak voltage
rating 1200 volts. Mounting brackets and
6-32 screws provided.
TYPE “K” —Widely used for military and
commercial applications. DC-200 treated
insulator—slotted stator contacts—extra
rigid soldered plate construction Peak
voltage rating 1000 volts. Plate spacing
.015r Available in production quantities
to meet MIL-C092A specifications—other
capacities and variations available

I OCTAf!
MOUNTING

2 HOli

PRINIfD CIRCUIT
MOUNTING

MOUNTING

TYPE “R” CAPACITORS
This popular variable has extra
heavy steatite stator support insu
lators and soldered .023* thick
brass plates Metal parts heavily
nickel-plated Sturdy brass end
frames—double bearing construc
tion-silver piiated beryllium copper
wiping contacts—peak voltage 'at
ing 1200 volts Available in a num
ber of plate spacings a* well as
special platings, shaft lengths and
without mounting feet for panel
mounting applications Bearing
threaded %’-32.

TYPE“L”
CAPACITORS
Ideal for applications
requiring extreme

Ceramicsoldered
for greater
strength!
_

*

A

stability and strength, y
Rotor bearings and
stator support rods sol
dered directly to heavy
3/16* thick steatite Split-sleeve bearing
and silver-plated beryllium copper con
tact provide constant torque and smooth
capacity variation. Plate spacing .030*.
Peak voltage rating 1500 volts. Available
in a number of plate spacings, as well as
special platings, shaft lengths and stator
terminal locations. Bearings threaded
%’-32. Single section, dual, butterfly and
differential types

Johnion alto manufacture r
lino of heavy duty and ipecial
purpoie capacitor! in addition to
the type! deicribed above.
For complete ipecificatiom and
current price on all Johnson
electronic component!, write for
our neweit component! catalog

ANY
Tube
Sockets

Plugs
Jacks

Insulators

Knobs
Dials

Pilot
Lights

Inductors

ENGINEERING

"3
MORE FROM PRD !

BROADBAND DIRECT-READING ATTENUATORS
now available through K bands...up to 40 kmc. Compact, precision
instruments feature 60 DB Attenuation Range, VSWR 1.15 Maximum,
Accuracy to ±0.1 DB, Insertion Loss as low as 0.5 DB, Spectrum
Coverage from 3.95 to 40.0 kmc/s (nine models). Direct Reading.
Send for data on PRD 101 Series !

PRD ELECTRONICS, INC.
202 Tillary St., Brooklyn 1, New York, ULster 2-6800 |'H I HW
1608 Centinela Ave., Inglewood, California, ORegon 8-9048

A Subsidiary of Harris-Inter type Corporation

ES3S53

Circle 105 on Inquiry Card

FREE READER SERVICE CARD
Keep up to date—get the facts about the new products and equip
ment as they hit the market. ELECTRONIC INDUSTRIES' adver
tisers will be glad to send you complete literature giving specifica
tions and data relating to those products advertised in this issue.
To help you, the new product items, new literature and advertise
ments in this issue are numbered consecutively, from the front to the
back of the book. The extra cards are for the use of your associ
ates with whom you share your copy of ELECTRONIC INDUSTRIES.
Mail Card Below
Today For Quick In

formation On New

FIRST CLASS

Products Described
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102
122
142
I «2
182
202
222
242
¡m2
282
302
322
342
362
382
402
422
442
462
48?
502
522
M2

103
123
143
163
183
203
223
243
263
283
303
323
343
363
383
403
423
443
463
483
503
523
M3

ZONE

104
124
144
164
104
204
244
264
284
304
324
344
364
384
404
444
4G4
484
«04
524
544

105
125
145
165
185
205
225
245
265
285
305
325
345
365
385
465
425
445
«55
435
505
525
545

10«
12«
I4fl
16«
188
20«
226
24ft
266
286
306
329
34«
406
4X.
44ft
466
486
506
526
546

107
127
147
167
187
207
227
247
287
287
307
327
347
387
307
407
427
447
4*7
4S7
507
527
547

108
128
148
168
188
208
228
248
268
288
308
328
348
368
388
408
428
448
468
488
508
528
548

109
129
149
169
189
209
229
24»
2t>9
289
309
329
349
389
38»
409
429
449
4M
4 Hi)
509
529
549

130
150
170
190
210
230
250
270
290
319
330
350
370
390
410
430
450
4 7(1
490
510
530
550

311
UI
ar i
371
391

15'
471
4SI
511
531

112
132
152

113
133
153

212
232
252
272
292
312
332
352
372
392
412
432
452
472
492
512
532
552

213
233
253
273
293
313
333
353
373
393
413
433
453
473
493
513
533
553

134
154
174
194
214
234
?54
274
294
114
314
154
374
3M
414
4M
454
474
4M
514
5J4
554

215
235
255
275
295
315
335
355
375
395
415
435
455
475
495
515
535
555

13«
15«
176
196
216
236
256
27«
296
316
336
356
376
396
416
436
456
476
496
516
536
556

137
197
217
237
257
277
297
317
337
357
377
397
417
437
457
477
497
517
537
557

118
138
158
178
198
218
238
258
278
298
318
338
358
378
398
418
438
458
478
498
518
538
558

119
139
159
179
199
219
239
259
279
299
319
339
359
379
399
419
439
459
479
499
519
539
559

120
140
160
ISO
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560

El-09

ALPHABETICAL LISTING OF
CIRCLE THE NUMBERS OPPOSITE THE NAMES OF TH!
so
142

350
9»

IBI

88
126

ballast regulators
Amphenol-Borg Electronics Corp., RF
Products—Coaxial switch
Arco Electronica Inc. Capacitor distri
bution
Armco Division, Armco Steel Corp.—
Electrical steel
Arnold Magnetics Corp.—Toroidal coil
winder
Associated Research Inc. — Insulation
testers

1U2

Acme Electric Corp.—Custom built
power supplies
Acoustics—Ultrasonic cleaning system,
Acromag Inc.— Industrial relay units
Adam. A Westlake Co.. The Relays
ADC Products—Transformers. filters.

»4

«5

Aerovox Corp. — Precision carbon de
posited resistors
irpax Electronica Ine.—Elert ro-magnetic circuit breakers
Aladdin Electronics- Special purpose
transformers
Alford Manufacturing Co.—Slotted line*
A llen-Bradley—Atten uators
Allen-Bradley—Hot molded resistors
Allied Chemical. General Chemical Divi
sion—Electronic chemicals
Allied Radio—1962 Electronics supply
catalog
Alpha Metals, Inc.—Rosin-filled solder
American Bosch Arma Corp—Telemetry
and instrumentation
American Bosch Arma Corp. — Low level
subcarrier oscillator
Corp.—Voltage
controlled oscillator
American Machine A Foundry Company
—Precision Meter*
American Optical Company—Direct
writing recorder*
AMP Incorporated—Pin and socket
connectors

Bendix Semiconductor, Th* Bendix
Corp.—Silicon rectifiers
Bendix Corp., Scintilla Division High
temperature capacitors
Bishop A Company, J.—Platinum form«

138
46

13»

«8

10#

337

Boonton Electronics Corp.—RF vohuiatrr
Borg Equipment Division Trimmer
potentiometers
Bourns Inc., Trimpot Division - Trimmer
potentiometers
Bruno-New York Industries Corp
Tailoring machine
Brush Instruments—Multi-channel
recording ay stems
Bulova Electronics Division—DC
reference nunc
Burroughs Corporation—Switching tube
Busemann Mfg. Division—Fuseholders

48

10«
157
6«

1
Zl
41
«1
81
3 01
121
141
161
181
201
221
241
261
281
301
321
341
361
381
401
421
*41
*61
481
501
521
541

2
22
42
62
82
102
122
142
162
182
202
222
242
262
282
302
322
3*2
362
382
402
422
4*2
462
482
502
522
542

3
23
43
63
83
103
123
143
163
133
203
223
243
263
283
303
323
343
363
183
403
«23
443
4G
«83
503
523
543

ZONE
24

64
84

I 8*
20«
:224
24*
264
284
30*
324
344
36*
384
404
*64
484
504
52*
5«*

5
25
45
65
85
105

1*5
165
1RS
205
225
245
265
285
305
325
315
365
385
«05
«25
««5
465
«35
505
525
545

6
4‘
66
8b
106

146
IM
206
226
246
265
286
306
326
346
366
386
406
44«
«66
«86
506
526
546

27

b7
87
107
127
167
187
207
227
247
267
287
307
327
347
367
387
407
427
4*7
467
*87
507
527
5*7

a
ta
88
108
l«8
168
188
208
228
?««
268
288
308
328
348
368
388
«08
«28
«48
468
483
508
528
548

49
69
89
109
129
149
169
139
209
229
2*9
269
289
309
329
3*9
369
389
*09
«29
449
«69
489
509
529
549

31
51
70
90
110
130
170
190
210
230
250
270
290
310
330
350
370
390
«10
430
450
«70
«90
510
530
550

STATI

15
35
55
75
95

12

10

131
151

52
72

191
21 I
231
251
271
291
311
331
351
371
391

132
152
172
192
212
232
252
272
292
312
332
352
372
39?

431
451
471
49t
511
531
551

432
452
472
492
512
532
552

53
73
93
153
173
193
213
233
253
273
293
313
333
353
373
393
«13
«3?
«53
«73
«93
513
533
553

34
54

94

214
234
254
274
294
314
334

374
394
434
454
494
514
534
554

135
155
175
195
215
235
255
275
295
315
335
355
375
395

435
455
475
495
515
535
555

II
3«
56
7b
9«
I 16
19»
176
196
216
236
256
276
296
316
336
356
376
396
416
436
«56
476
496
516
536
556

Dow Corning Corporation
37
57

38
58

97

98
118

39
59
79
13»
159

197
217
237
257
277
297
317
337
357
377
397

437
457
477
497
517
537
557

178
198
218
238

278
298
318
338
358
378
398
418
438
458
4 78
498
518
538
558

199
219
239
259
279

319
339
359
379
399
*19
439
*59
«79
499
533
559

40
60
80
100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
«20
440
460
480
500
520
540
560

rented.

Please send me further information on the items I have circled above.

Cleveland Container. The Phenolic
tubing
Columbian Carbon Company
oxide* for ferrite*
Connecticut Hard Rubber—Silicon*
rubber conductive gasketing
Continental Connectors Corp,
circuit connector
Continental Electronic« Manu
Company—2,000,00b watt VI F trans
mitter
Controls Company of Am, inn Control
Switch Division «-«talion interlock
lighted pushbutton switch
Corneil Dublier Elettroni.,
capacitors
Corning Electronic t'oniponei
resistors
CTS Corporation—Ceramic-metal re
sts torn

Dorsett Electronics, Inc. Subcarrier
oscillators
Dow Corning Corporation Silicone

FIRM ADDRESS .

CITT OR TOWN

tor ica Co.- Deflection yoke roil
Centralab. The Electronics D
i n of
Globe-Union Inc.—Ceraniir
tueitors
for semiconductor circuits
Cinch Manufacturing Company Printed
circuit board edge connectors
Clare A Company. C. P. Latch

Dale Electrones,
resistors
Day.from 1tu-.. Potenti .meter Division-—
Trimmer potentiometer
Delco Radio, Division of General Mo

OCT. 1941

Tine

YOUR NAME....

25

£6

B
81

108

El-09

Dielectric

Dow Corning Corporation Fluid
cone rubber
Dow Cornine Cvii-rutiiu -Silicon

156
' 1

98

Eisler Engineering to.. Inc. Welder*
and accessories
Electrical Industries Sealed visual
windows
Electro Motive Mtg. Co., Inc.
Mira capacitors
Circuit modules
Engis Equipment
auto-collimato-s

11

12»
101
20

Fairchild Semie. r. .. lot
transistor

Silicon planar

Florida Development Ct miniasi.
Industrial Development
Fluke Mfg. Co.. Inc.. John—RMS
voltmeter

part*
128

ing t«x»l
G

34»

131
70

88
53

POSTAGE WILL BE PAID BY

15»

General Comniunicutiun Company- RF
frequency meter
General Electric rectifier div. Selenium
rectifiers
General Elactrodynamn a Corporation —
Scan conversion unit
General Radio Company—Impedance
bridge
Gertsch Producta, Int. Compie» ratio
bridges
Good-A11 Electric Mfg. Co.—Hermeti
cally sealed capacitors
Graphic Systems—Visual control board
Gremar Manufacturing Company Inc
Hermetic seal RF connectors

ELECTRONIC INDUSTRIES
The Computer Center
P. O. Box 1970
Camden 1, New Jersey

Hamilton-Electruns Inc. Fle.-trrin.hee,welding equipment
Harrison Electronics Corp./—UTC
magnetic amplifiers
Havair Manufacturing Company
Stamping machine
Hewlett-Packard Company

ADVERTISERS IN THIS ISSUE
ADVERTISERS FROM WHOM YOU DESIRE FURTHER INFORMATION
21
62

«5

Hewlett-Packard Company - AC current
probe
Hewlett-Packard Company Electronic
counters
Honeywell Precision Meters AC panel

Employment—Use the handy card below to get more information on the
engineering positions described in the "Professional Opportunities” Section
which begins on page 203 of this issue

SUU a

Hughes Aircraft Company
Microwave
Tube Division Backward wave
oscillators
Hughes Aircraft Company. Vacuum
Tube Division Cathode storage tube

155
145

Ideal Industrie«, Inc.- Wire stripper
Industrial Electronic Engineers, Inc. Data readout display

OCT. 1961

Poftcard valid 8 w..u only. After that us« own l«««rh««d describing item wanted

PROFESSIONAL ENGINEERING OPPORTUNITIES

Please send me further information on the engineering position
have circled below
801

806

811

802

807

812

817

822

803

808

813

818

823

Circle number nf company on card at richt
from
you deaire further informitiun.

804

809

814

819

824

hui

AC Spark Plus. Electronic» Division of
General Motora

805

810

815

820

825

BUZ

National Caan Register Company, Ilie

PROFESSIONAL ENGINEERING
OPPORTUNITIES

Jennings Radio -Mfg. Corp. -Varuum
capacitors
JFD Electronics Corporation Trimmer
capacitors
Johnson Company, E. F.—Air variable
capacitors
Jone» Division Howard B.— Plugs and
•V i - U

821

816

YOUR NAME
Internationa) Electronic Research Corporation Electronic tul>e shields
International Rectifier Corporation—
Silicon rectifiers
International Resistance Co. -Power
i n tetona
ITT Capacitor Department Component.
Division—-Tantalum capacitor

EI-OY

TRIE

HOME ADDRESS

CITY or TOWN

ZONE

STATE

OCT. 1W1

NFW Subscript ion Order
I wish a new complimentary subscription
to ELECTRONIC INDUSTRIES
Company Name

Kemet Company Division Union Carbide Tantalum
Keystone Carbon Corn pany
rhermisntin
Knights Company, James Frequency
standards
Kulka Electric Corp.—Terminal l oi rds

Position

Name:

Company Address
City

Lens Electric ManufaelurCompany
Audio cab).

69

«
63

163
130

McCoy Electronics Company—Glass er>cloaed quarts crystals
Magnetics Inc.— Lamination.
Mepco, Inc.—Carbon film resistor.
Methode Manufacturing Corp.—Thru¡ring board.
sonnected printed
Microwave Associates
.witches
Minnesota Mining * Manufacturing
Company Mincom Division—Magnetic
lape circuit
Minnesota Mining * Manufacturing
Company, Magnetic Tape Magnetic
instrumentation tap«
Motorola Semiconductor Products Inc.
S-AMP power transistor serie«
Mueller Brass Company Cold-prest
impact extrusion.

YOUR

OCT. 1961

NAME

FIRM

* RM aCDSLS'

car

OR TOWN

r5

65

101
121
141
161
181
201
221

301
321
14
361
381
40
42
4b i

Ohmite Manufacturing Comrary —
Rhees tata

State

Specific Products Manufactured

261

National Ultrasonic Corporation—
Ultrasonic cleaner
North American Electronics, Inc.—
Silicon devices
North Atlantic Industrie« Ratio box

Zone

HZ
102

103

4

143

182
202
.4 2
2t-2
? 2
0

3t2

It
402
422
'1
*•>2
4.-.
L

521

1 2.
42

183
203
223
4
303
21
45
3b3
3
403
421
44 3
4 .1
t:
I
>2 <
54 3

104
124

204
224
_44
2 '»4
.’34
304
<24
344
3
384
404
h 4

OS
125
145
165
185
205
225
245
265
235
305
<2 ,
345
365

'8'

405

■

484

4 .
465
435

4

6J ,

' .4
544

525
545

* I

90
106
126

166
186
206
226
266
286
306
>

346
3G6

88
406
426
u
40b
486
06
26
It

107
127
147
167
187
207

108
128
148
168
208

U9

<i

169
189
09

229
247
267
287
307
327
347
36?
387
1
427
467
4
507
527
-47

4'

J.P

249
269

308
2
'4P

309

Ä
4
428
4 >
488

508
5 48

89
4M

O>9
<89
019
<29
14«

469
489
09
29
4i

130
150
170
190
210
230
250
270
290
310
330
50
370
390
410
430
450
470
490
510
5.30
550

131
151
191
231
251
"I
331
351
571
,91

431
451
471
491

531
551

132
152
172
192
212
232
252
272
292
312
332
352
37?
392
412
432
452
472
4
512

113
I 3
153
173
193
2253
27 3
29 3
331
351
373
>93
413
*
; i
473

513

135
155
175
214
234
¿54
¿ I
294

334
*
374
394
4
454
474
494
514
4

552

5

4

215
235
255
275
295
315
335
355
375
395
415
435
455
475
495
515
535
355

Please send me further information on the items I have circled above

I lb
136

1

137
157
177
197
217
237
257
277
297
317
337
357
377
397

416
436
456
476
^9
516
536
556

437
4,7
477
497
51 7
537
557

176
196
216
236
256
276
296
316
336
356
376

138
198
218

139
159

219
239

200
20

258
278
i

3i8
3 58
ir^
4L

4 8
5*
478
98
518

319
339
359
379
399
419
439

60

•00
IbO

4 9
499
BIO
t

55«

41
II

559

u

500
520
MO
Ml

El Of

151
IM

Panoramic Electronics Inc. -Spec-rum
analyser
Perfection MI -a Company Magnetic
Shield Division—Wrap-around
nut* a »tie shield»
Philco Lansdale Division—Silicon
choppers
. Potter A Brumfield Mer ury wetted
eon Ute t naiaya

105

39

Power Designs Inc. SemieonduetoriMd
power supply
PRD Electronica, Inc.—Broadband
direct-reading attenuators
Precision Instrument Company •
Magnetic tape recording equipment

Rayclad Tube» Inc, Thermofit
insulation sleeving
Raytheon Industrial Components
Division -Reliability-controlled tubes
Raytheon Company Semiconductor
Division—Subminiature transistors
Reeves Instrument Corporation Preeiaion resolvers
Rite-Line Corporation-“ Copyholder
Rockwell Products Corporation Blind

R

49

Radio Frequency laboratories, Inc.
AC instrument calibration

Rohn Manufacturing Company
Communication Uwwi
Roton Mfg. Company Inc.—Model D
blowers

FIRST CLASS
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133
144

ELECTRONIC INDUSTRIES

Sangamo Electric Company Magnetic
tape instrumentation
Sarkes Tarxian, Inc.- Silicon voltage
regulator«
Shallcross Manufacturing Company
Miniature switches
Sperry Semiconductor Division of Sperry
Rand Corp.—Silicon transutora
Sperry Electronic Tube Division—
Traveling wave tubes
Sprague Electric Company Capacitor«
Sprague Electric Company Metal film
resistors
Stani-or Electronica Inc.— Special pur
pose filter»
Syntronlc Instruments. Ine.—Yok«s

The Computer Center
P. O. Bo« 1970

Camden 1, New Jersey

152

185
117

FIRST CLASS

123

PERMIT NO. 36

120

PHILA., PA.

148
7«

BUSINESS

REPLY

MAIL

87
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Tektronix, Inc.—Oscilloscope
Telerad Division of The Lionel Corp.—
Antennas, Waveguide A Coaxial
Cor iponenta
Telonic Industrie«—D.P.D.T. co-axial
•witch
Telonic Industrie« Inc.—Sweep
Generator
Telonic Industries Ine.—Precision RF
Attenuators
Telonic Industrie* Ine.—PD »weep
generator«
Toledo Edi»on Company. The—Industrial
plant location »it«»
Torrington Manufacturing Company
Fan» A blowers
Transistor Electronics Corporation—
Indicators
Transi» tron Electronic Corporation—
packaged as«emblies

u

POSTAGE WILL BETAID BY
68

ELECTRONIC INDUSTRIES

118

Chestnut A 56th Sts.

t'nited Van Lines—Transportation A
moving
United Transformer Corporation—•
Transistor inverter transformera

Philadelphia 39. Pa.

Chilton Company
153

Varflex Salm Company Inc.—Silicon

15«

Varian Associates—Pulse power ampli
fier traveling wave tube
Victoreen—Hi-meg re»i»tors

28

FIRST CLASS
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CAMDEN, N. J.

W

5»
115
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152
61

BUSINESS

REPLY

Waveline Inc.—Waveguide switche«
Weekesser Company—Molded «crew* A
nuts A cable clip«
Weller Elactrie Corp.—Solder gun A
dispenser
Western Rubber Company—r ibbe- parts
Westinghouse Electric Corp., Semi
conductor Dept.—Controlled rectifier

POSTAGE WILL BE PAID BY

x

ELECTRONIC INDUSTRIES

150

Xceliie Inc.—Hand too!»

The Computer Center
P. O. Box 1970
Camden 1, New Jersey

z
Zierick Manufacturing C up.—Clips &
terminals

why use two?

LC tuner

WHY USE TWO
a trimmer capacitor and inductor
when one JFD LC Tuner will do!
When your tuned circuit “package” calls for higher sta
bility, greater economy, finer tuning — it’s time for the
versatile JFD LC Tuner.
This unique package combines the characteristics of
a precision variable capacitor and a metalized inductor
in one compact tuneable LC circuit. It improves per
formance, simplifies specifying, speeds assembly, and
enhances high frequency capability.
JFD LC Tuners are available in 16 different standard
panel and printed circuit types. The inductance, capaci
tance range, Q and other parameters can be designed to

Components Division

JFDWESTERN
P.O. Box 3416
7311 Van Nuys Blvd.
Van Nuys, Calif.
Phone STate 1-3530

ELECTRONIC INDUSTRIES

October 1961

•

suit individual circuit requirements. Performance char
acteristics can also be varied by using other core ma
terials or other lead configurations, by having the piston
grounded or ungrounded, and by various types of loading.
For complete information, contact your local JFD
Field office or your local JFD franchised Industrial Dis
tributor, or write direct for Bulletins 216 and 216-1.

FEATURES: Rugged shock-proof, vibration-proof electro

mechanical construction. • Glass or quartz dielectric and
invar assures low temperature coefficient • No derating at
high temperature • Precisely repeatable tuning—no reversals.
• Single resonating frequency for each adjust screw setting.

Model
LC 303

6101 16th Avenue

JFD MIDWESTERN
6414 W. Higgins Ave.
Chicago. Illinois
Phone; SPnng 4-4175

Self-Resonating
Freq. Range, Mc.
Min.
Max.
400
725

Phone DEwey 1-1000

Nominal Q
of Inductor
Over Tuning
Range
170-200

Nominal
Inductance
Min.
.025

Max.
.028

«TWX-NY25040

JFD NEW ENGLAND
Ruth Drive
Marlboro, Mass.
Phone. HUntley 5-7311

Circle 114 on Inquiry Card

JFD CANADA
51 McCormack Street
Toronto, Ontario. Canada
Phone: ROger 9-1129

CUI

JONES
PLUGS

RJOkCCT
Rug Cable Clamp
in Cap
*

Knife-switch

tacts

phosphor

Janus Series 300 Illustrated
Small Plugs & Sockets tor 1001

$-3 OS-AB
Socket w th
Angle Brackets.

PRECISION METERS
Catalog Available

socket
bromo

mium picked.

• Ear type Plug contacts
brass, cadmium plated, with
cross section of 5/32" by
3/64".
• Installation molded bake-

* All Plug« and Sockets pola'iiod
• Metal Caps, with formed
fibre linings.
* Made in 2 te 33 contacts.
• For 45 volts, 5 amperes.
Efficient af much higher rat
ings where circuit character
istics permit.

If your operation demands accuracy to 1/10 of 1%
you need this AMF Catalog, which includes speci
fications, sizes and weights of Frequency and Volt
Meters for test, research, industrial, military and
government use.
AMF Meters are rugged. They compensate for practi
cally any temperature and environment. They can
be tailored to your requirements-or are available
immediately from stock. Send today for your
Catalog! Address Department -N.

American Machine & Foundry Company
1101 N. Keyut Street, Alexandria, Virginia
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send for the

Wack Wo"

Allied

Allied

screws
and nuts

ELECTRONICS
for InduDtry

1962

*

1962 ELECTRONICS
SUPPLY CATALOG
592 PAGES

Insuiote and Fasten
without bushings,

washers, etc. In Stock

2-56,4-40,6-32.8-32,

MOST COMPLETE

10-32 and '4-20.

BUY AY FACTORY PRICES
WORLD'S LARGEST STOCKS

WackW°n
"NyGrip”
cable

SPECIALIZING IN

Somiconductois
Spacial-Purpose Tubes
Connectors
Test Equipment, Meters
Relays, Switches
Resistors, Control«
Transformers
Capacitors
Knight-Kit® Instruments in Low-Cost Kit Form
Electronic Parti for Every Industrial Need

ANYTHING IN ELECTRONICS IN A HURRY
One order to Allied fills the whole
bill—from the world’s largest stocks
of electronic equipment. You get

Light-weight non

conducting support

same-day shipment. You buy at
factory prices. Write today for the
FREE 1962 ALLIED catalog.

1'/1" Dia.

See Us at Booth No S
N.E.C. Show

5711 Northwest Highway

•
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RUS THE

ALLIED ELECTRONICS
o

tubudiary

of

send for

ALLIED RADIO
WECKESSER CO

TO ALLIED

WHOLE RILL

for wiring, tubing, etc.
In Stock bs’ to

ONE ORDER

1O0 N Western Ave., Dept «07-K1, Chicago 80, III.

FREE
CATALOG

Chicago 46, III.
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What's New

Alloy Junction
Four Layer
Device

TELONIC
HD-1A
Sweeps
RF, IF,
and Video

Fig. 1: DYNAQUAD
—an alloy junction,
4-layer device with
positive turn-off con
trol at the base

The Dynaquad, an alloyed junction, four layer device,
has been introduced by Tung-Sol Electric, Inc.
The device, made possible by a new manufacturing
technique, has 4 outstanding features. It is a natural
switch; it has both turn-on and turn-off control at the
base; it uses an established and reliable design, and
is lower in cost than comparable components.
The Dynaquad is a germanium, 3-terminal, pnpn
structure packaged in a standard TO-5 case. Basically,
it is a 2-position switch whose capacities and speeds
are those usually associated with digital computers.
It switches in the megacycles range, with rise times
of the order of 0.1 p.sec, and is capable of providing
an output voltage swing of 35 v. Because of its
bistable nature, a single Dynaquad can replace a num
ber of transistors and associated components in many
applications, and in simple on-off switching it behaves
as a pulse operated latching relay with no bounce,
chatter or sticking contacts.
In normal operation, the Dynaquad is turned on by
applying a small negative pulse to the base, and it
will remain on after the signal is removed. Turn
off is accomplished by applying a positive pulse to the
base, or by dropping the collector current below the
sustaining point.

Fig. 2: The two
printed circuit boards
perform
identical
functions. The large
board is an all tran
sistor decade counter
The small board is
the Dynaquad equiva
lent.

With the Dynaquad, Tung-Sol has developed a tech
nique for forming multiple junctions with the same
simplicity and reproductibility as single alloy junc
tions.
The binary nature of the Dynaquad makes it an
efficient component in computer applications or wher(Continued on page 179)
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With the Telonic HD-1A Sweep Generator you
can now cover frequencies from 1 to 900 mega
cycles with a single instrument for both the
laboratory and the production line. The HD-1A
provides continuously variable center frequency
selection, a built-in 0 to 50 db attenuator, ex
ternal marker input, and provisions for up to
eight plug-in fixed markers.
The military type sweep unit used in the HD-1 A
assures a service life of 5 years, plus, and fea
tures excellent stability even at minimum sweep
width. Flatness is ±5% and display linearity
better than 1.2:1.

Priced at only $995.00, the HD-1A is widely
used in design and manufacturing of IF and RF
amplifiers, broad-band video equipment, and
other devices requiring broad center frequency
testing. Function-wise, it will normally replace
a number of ordinary signal or sweep generators.
Full details on Bulletin T-209A.

INDUSTRIES. INC
BEECH GROVE. INDI AN A - PHONE STATE 7-7241

NEED ONE NOW? 24 HOUR DELIVERY VIA
TELONIC JET ORDER SERVICE
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TRANSISTOR
INVERTER
TRANSFORMERS
For 12 14 er 24 2« V»lt Battery

HARRISONLAND
NI* TOM
nwnnmu

|U>HG ISLAHp]

TIME DELAY CONTROL
For use in magnetic amplifier circuits.

CONCENTRATED
SERVICE

PIONEERS IN
MINIATURIZATION

Hermetically
Sealed to

MIL-T-27A
Grade 4

IMMEDIATE DELIVERY

BARCLAY

Thermo-Electric Control is also for
use with flip-flop gating circuits in
electronic computers and analyzers,
missile controls and in other uses sub
ject to wide and varying changes in
temp. In effect, the control develops
pure de voltage from signals of any
wave length applied to it. It features
operation independent of amb. temp,
up to 350° F. Typical control, pictured,
is 2 in. long and 5/16 in. in dia. The
Victoreen Instrument Co., 5806 Hough
Ave., Cleveland 3, Ohio.

1-TM
for immediate delivery of
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HARMONIC GENERATOR

MAT Series

Available with various crystal freqs,
from 0.1 to 100 MC.

MAGNETIC
AMPLIFIERS

F rom Stock

HIGH RELIABILITY and EFFICIENCY in
small size are achieved through the use
of layer insulation, in sharp contrast to
the random wound coil so often en
countered in this field. Advanced coupling
technique, between windings, has reduced
the spikes that often endanger the driving
transistors. A frequency of approximately
1000 cycles was chosen for optimum re
sults Input voltages of 12/14 V or 24/28 V
can be used. With 6/7 V input instead of
12/14 V, output is halved, current rating re
mains the same
Type
Nn

DC output, when used
in circuit shown

MIL
Case

AM

H-97

250V- COMA

H-9B

375V-100MA

AJ

H49

425V-175MA

H-100

550V-200MA

—

from our IBM controlled inventory,
Save design and purchasing time
— call for free UTC catalog today

[WRITE FOR LATEST CATALOG]

Designated the CDH-0.1 Harmonic
Marker, it uses 3 tubes and 2 crystal
diodes for operation, and is supplied
as a plug-in unit. The accuracy of
the crystal used is ±0.005% and the
use of the 2 diodes provides highly
efficient harmonic generation. In op
eration, the CDH unit is plugged into
the sweep generator and produces
harmonics of the sweep sample via
freq, multiplication. The resulting
harmonics are mixed with a portion
of the swept signal to create audio
beats which are then superimposed
upon the display across the sweep
range. Telonic Industries, Inc., Beech
Grove, Ind.

Circle 118 on Inquiry Card

Circle 213 on Inquiry Card

FA

UNITED
TRANSFORMER
CORPORATION
154 Vandi Sbwt, Nm Vark 13, UY.
»ACIFIf MF6 DIVISION
4Û08 W Jefferson 9M m
1g Calx
EXPORT DIVISION:
13 East 40th Street, New York 16, N. Y.
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ELECTRONICS CORR
227 GREENWICH STREET
NEW YORK 7, NEW YORK
[Industrial sales division!
of Harrison Radio Corp

J

LONG ISLANO IVanhoe 6 7660
HEW 1ERSEY: OEliwire 3 «7»O
CALC COLLECT O«OEH DEFT. - 0« M70S
TWXNY1-177 / CABLE: ' HARRISORAO"
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What's New
ever digital techniques are employed. Flip-flops, count
ers, shift-registers and various forms of logic can be
accomplished with a saving of one-third to one-half in
components, labor and space.
The high gain and sharp rise time of the Dynaquad
give the device great utility as a driver. It can accept
small or smeared signals and convert them into size
able current pulses sufficient to drive magnetic cores,
relays and thyratrons. A single Dynaquad can be
operated in the 3 basic multivibrator modes—mono
stable, bistable, and astable.

U. S. Army's
Field X-Ray Unit
1 HE Army Medical Service has unveiled its latest
■ experimental model of a compact, portable field
x-ray unit.
Research on this x-ray device now being developed
for field use, was initiated under a civilian research
contract supported by U. S. Army Medical Research
and Development Command. Feature also shown was
a field developer which permits processing an x-ray
film within seconds after the unit has “snapped” a
picture. The 85-lb. unit, which can also be carried in
a medium sized suitcase, is designed to perform most
of the more important functions of a unit weighing
approximately 1,000 lbs.
This self-powered device can operate on recharge
able batteries, or on any standard military vehicle
battery—a particularly important feature during com
bat or disaster conditions.
If tests of this experimental model result in its ac
ceptance by the military, field medical units will find
the device of value in locating metal or other foreign
bodies in wounds, in diagnosing fractures, and in ex
amining certain internal organs.
The x-ray device operates at such speeds that films
are not blurred by movement during chest radiography
while the patient is breathing normally. This feature
is particularly important when patient is dazed or
unconscious and is not able to “hold his breath.”

High 'Power
Sweep
To 1250 MC
From
TELONIC

I

With a maximum output of 14 volts — 4 watts,
Telonic PD Sweep Generators provide a new era
in sweep techniques. They operate in 4 different
modes — swept RF, modulated swept RF, CW, and
modulated CW—selected by a function switch. Their
display linearity is better than 1.2:1. and output is
flat within -7.5% over the maximum sweep width.

The instrument’s built-in turret attenuators provide
a range of 0 to 59 db in 1 db steps with direct dial
readout of attenuation value. Provisions for an ex
ternal marker and fixed plug-in markers are also
included.

Available in 7 models covering various frequency
ranges up to 1250 me, the PD units are ideal for
high ¡lower applications. Since their output level
is 100 times greater than that ol other sweep gen
erators, the usefulness of swept techniques is greatly
expanded. In fact, the response ol a device having
as much as 60 or 70 db loss can be easily displayed
on a high-gain oscilloscope with a PD unit.
Specifications on all PD models may be obtained

from Technical Bulletin T-217B.

INDUSTRIES. INC
BEECH GROVE. INDIANA - PHONE STATE 7-7241

NEED ONE NOW? 24 HOUR DELIVERY VIA
TELONIC JET ORDER SERVICE
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NEC TECHNICAL PROGRAM

Speaker:

NOON LUNCHEON
Dr. L. V. Berkner, President IRE

Monday Morning, October 9

Monday Afternoon, October t
ENGINEERING MANAGEMENT I
Sponsored by IRE Professional Group an Engi
neering Management.

COMMUNICATION SYSTEMS
Chairman: D. Campbell, Kellogg ITT.
"High Speed Teleprinting System." H. C. Water
man and W. Borman, Motorola, Inc.
"Air Traffic Control Radar Beacon System: A
D a *3 Dato Ironsm.ss.on and Processing Sys
tem." K. Wise, Federal Aviation Agency.
"Communication Central System AN/MRC-66.
J. W. Hart, Motorola, Inc.

Chairman: E. White,
Warwick Manufacturing Co.
"Evaluation of Technical Proposals in the
Defense Products Industry." B. J. Goldfarb,
Westinghouse Electric Corp.
"Enabling: Management's First Function." H. N.
Boris, Science Research Assoc., Inc.
"Developing Creative-Inventive Ability." R. Renck
and R. K. Burns, University of Chicago
"Relative Activity of Research in the Midwest,"
W. Kent, Armour Research Foundation
"On the Application of PERT to Massive Engi
neering." E. Codier, General Electric Co.

MICROELECTRONICS
Chairman: R A. Greiner, Univ, of Wisconsin
Nonlinear Resistance of Microelectronics." H.
C. Lin, Westinghouse Electric Co.
"Titanium Thin film Circuits." W. D. Fuller,
Lockheed Aircraft Corp.
Design Procedure For Film Type Distributed
Parameter Circuits." W. W. Hopp and W. 0.
Fuller, Lockheed Aircraft Corp.
"Distributed Parameter Circuit Design Tech
niques." W. W. Hopp and P. Castro, Lockheed
Aircraft Corp.

INSTRUMENTATION
Chairman: H. Weed, Ohio State University
"Dynamic Three-Dimensional Display Systems."
C. K. Auvil and C. W. Gattos, Chrysler Corp.
"Incremental Spectrum Analyzer.” J. Bartels, E.
J. McGowan, Jr. and C. Montalto, Hallicrafters Co.
"Magnetoresistive Maanetic-Field Sensor." M.
Epstein, J. N. Van Scoyoc, L. J. Greenstein,
Illinois Institute of Technology
"A Pulsed Electromagnetic Flowmeter Trans
ducer." F. R. Johnson, Jaeger Labs.

NETWORK THEORY
Chairman: L. P. Hueisman, University of Arizona
linear Systems With Time-Varying Compo
nents." J. B. Cruz, Jr., University at Illinois
The Analysis of Networks Containing Periodi
cal v Variable Piecewise Constant Elements."
I. W. Sandburg, Bell Telephone Labs.
"A Method For the Estimation and Precorrection
of Losses in Terminated LC Networks." G. C.
Temes, Northern Electric Co.
' Synthesis of Signal Generotors and Matched
Fifers." N. D. Claris and H. S. McGaughan.
Cornell University

COMPUTER LECTURE SERIES
Chairman: T. F. Jones, Jr., Purdue University

OPTICAL COMMUNICATIONS
Chairman: G. K. Wessel,
General Electric Electronics Lab.

"The Digital Computer." (o) Structure of a
Digital Computer (b) A Simple Approach fo
Programming a Digital Computer.

"Optical Masers." R. J. Collins, Bell Telephone
Labs.
"A CW Optical Frequency Oscillator Using
Gaseous Discharge." A. Javan, Bell Telephone
Labs.
"Optical Range Finder Application of the

SYNNOETICS
"Svnnoetics: The New Computer Science." (Pone
Discussion)

SOLID STATE DEVICES AND CIRCUITS I
Chairman: A P Stern. The Martin Co.
"A Study of Tunnel Diodes for Digital Electronics
Circuits." A. Hemel, Motorola, Inc.
"Graphical Analysis of Tunnel Diode Pulse Cir
cuits." J. J. Hill, Radio Corp, of America
"An Analysis and Tolerance Study of a New
Pumped Tunnel Diode-Transistor Logic Gate."
Y. C. Hwang and H. Raillard. General Electric
Co.
"A Fundamental Lower Bound for Junction Tran
sistor Fall Time." R. P. Nanavati, Syracuse
University

Monday Evening, October f: 8 P. M

ENGINEERING MANAGEMENT II
Sponsored by IRE Professional Group on Engi
neering Management
"New Products and Diversification." (Panel Dis
cussion. Moderator, W. Cozzens, Cozzens 1
Cudahy, Inc.
Tuesday Morning, October 10
AIR TRAFFIC CONTROL
"Electronics Systems For Air Traffic Control."
(Panel Discussion.)

COMPUTER LECTURE SERIES
Choirman: V. Rideout, University of Wisconsin
"The Analog Computer."
ANTENNAS I

Repeat of morning Digital Computer Lecture

COMPUTER LECTURE SERIES
Chairman: T. F. Jones, Jr., Purdue University

Laser." L. Goldmuntz, Technical Research
Group, Inc.
"Optical Communications." G. Jacobs, General
Electric Co.

Chairman: C. T. Tai, Ohio State University
"Plane Waves on a Periodic Structure of Circular
Disks and Their Application to Surface Wave
Antennas." J. Shefer, Harvard University
"Vertically Polarized Log-periodic Zig-Zag An
tennas." J. W. Greiser and P. E. Mays, Uni
versity of Illinois
"Uni-Directional Log Periodic Antenna of Select
able Polarization." E. Hudock and W. A.
Kennedy, Collins Radio Co.
“Multi-Mode Equiangular Spiral Antennas." J.
D. Dyson, University of Illinois

STAMP ELECTRONIC COMPONENTS
FASTER, MORE ACCURATELY

So flexible you can get it
on spools or in coils!
FLEXIBLE—at -70° to +500° F. without crack
ing or checking. Dielectric strength remains.
DIELECTRIC STRENGTH up to 7000 V , even
when knotted. Meets MIL-I-3190, revised.
RADIATION RESISTANT — remains nonconductive under higher random intensities.
SIZE AND COLOR CODES—010“ to 3” I D ,
in 12 brilliant, non-fade colors.
CHOICE OF LENGTHS—continuous lengths to
5000'; 36” lengths where preferred.
IMMEDIATE DELIVERY on standard items from
stock ... 48 hr. for new production.

Ideal where miniatur
ization increases heat

and dielectric load on

small

wires.

* Send for
samples

free

SALES CO., INC.

"Never Satisfied Until You Are”
Manufacturers of Electrical Insalatine Tubing and Sleeving
3M N. Jay St , Rome, N. Y.
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Havlr jives you ■ choice of many designs
an! models for your particular component
production need. Take the 16 Ton Auto
Press shown above. This moderate priced
press has standard speed range uf 100 to
400 strokes per minute with higher or
lower speeds optional For fully auto
mated operation, it has automatic feed,
safety shutoff and lubrication system.
Other Havlr exclusives like cylindrical
rare and positive parallelism make it the
most precision production tool of its kind.
Havlr makes equally outstanding automatics
from 5 to 200 ton and OKI's from 2 to
125 tons. Write for free catalogs.

HAVIR

HAVIR MANUFACTURING CO.
436 Cleveland Ave. • St. Paul. Minnesota
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DIGITAL CONTROL SYSTEMS
S. Hori, Armour Research Foundation

Chairman:

"A Simple But Exact Model for Sampled-Data
Feedback Systems With Non-Negligible Pulse
Width.” G. J. Murphy, Northwestern University
"Modern Synthesis of Digital Control Systems.”
P. D. Joseph and J. T. Tou, Purdue University
"Simulation of Digitally Controlled Systems." E.
Noges, University of Washington
"The Application of a Digital Computer to the
Study of Discrete Control Systems." H. C. Tong.
Cornell University
SOLID-STATE

DEVICES

AND

CIRCUITS

II

Chairman: L. L. Ogborn, Purdue University

"The Electro-Chemical Diffused-Collector Tran
sistor.” J. G. Bouchard, Sprague Electric Co.
"Two Nuclear Magnetic Resonance Devices Which
Automatically Follow Time Varying Magnetic
Fields—Possible Applications." M. Larson el ol,
Minneapolis-Honeywell Regulator Co.
"An Audio Amplifier Without Tubes or Transis
tors.' M. J. Cudahy. Cozzens L Cudahy, Inc.
"Magneto-Optical Readout of Information in
Ferromagetic Thin Films.“ P. Smaller, Ampex
Corp.

Precision
RF
Attenuators
From
TELONIC
J

NOON

•

LUNCHEON

Brig. General D P Gibbs, NORAD
Communications and Electronics

Speaker:

Tuesday Afternoon, October 10
ANTENNAS II

E. C. Jordan University of Illinois
"Some New Results in Linear Array Theory."
S. S. Sandler R W. P. King, Cruft Lob..
Harvard University
"Mutual Impedance of Thin Linear Antennas m
any Configuration.” H. C. Baker, A. H.
LaGrone, Southern Methodist University
"Scanning Antenna for Satellite Application."
K. S. Kelleher and H. P. Coleman, Aero Geo
Astro Corp.
"On the Problem of Antenna Beam Broadening.”
C. M. Angulo and J. Farber, Brown University

Chairman:

BIONICS (ARTIFICIAL NEURONS)
Chairman:

R. W Jones, Northwestern University

"Improved Transistor Neuron Models.” E. P
McGrogan, RCA
"Speech Recognition by Analog Neutral Net
works." F. Putbrath and T. B. Martin. RCA
"Signal Processing by Analog Neural Networks."
T. B. Martin. RCA
"An Optoelectronic-Magnetic Neuron Compo
nent." T. E. Bray, General Electric Co.
LOGIC AND SWITCHING THEORY

Chairman:

M. G. Keeney, Michigan State Uni
versity

"Monlinear Resistor Matrices for Logic Opera
tions." M. S. Waserman, General Telephone &
Electronics Labs, Inc.
"Statistical Theory of Dispersion in High-Speed
Synchronous Combination Switching Networks.”
B. Biezer, Philco Corp.
"Improvement of Electronic Computer Reliability
Through the Use of Majority Gate Logic Re
dundancy." W. G. Brown. Cook Research Labs
J. Tierney, MIT, R. Wasserman. Hermes Elec
tronics Co.
"A Signal Processing Photoconductive Switching
Device.” R. D. Stewart. General Electric Co.
COMPUTER

LECTURE SERIES

Chairman: V. Rideout. University of Wisconsin

Repeat of morning Analog Computer Lecture.
MICROWAVE THEORY AND TECHNIQUES

Chairman: W. A. Edson, Electro-Magnetic Corp.
"Understanding Plane Wave Propagation in
Plasma Media." G. T. Flesher, Bendix Systems
Div., M. Subramanian. Purdue University
"New Techniques for Microwave Diagnostics of
Solids." M. E. Brodwin, Northwestern University
"The Utility of Scattering Matrix Orthogonality
Conditions." R. S. Potter, U. S. Naval Research
Labs.
"A New Microwave Filter Design Technique." E.
Tahan, Sylvania Electric Prod., Inc.
Wednesday Morning, October II

DIGITAL COMPUTER APPLICATIONS
Chairman:

The wide selection of Telonic HF Attenuators
presents the electronic design engineer with an
off-the-shelf unit for a variety of applications.
Available in turret, dual turrets, gangs, and
toggle switch styles, each Telonic attenuator
carries the same characteristics of high quality
and accuracy at a low, low cost.

Turret attenuators, such as the TA-50 shown
above, are used individually or collectively to
cover ranges as wide as 110 db in 1 db steps,
frequencies up to 1250 mc, with accuracies ap
proaching high-priced microwave units. Multiple
turret attenuators are capable of operating two
separate KF circuits, or may be used in series.
Rotary switching action is positive and without
the inconvenience of push-pull mechanisms.
Toggle switch attenuators cover a range up to
102 db in 9 db steps over 0 to 300 megacycles.
Featuring ruggedness and high reliability, these
attenuators are available in both standard and
custom versions.
Full details on all types are available in Data
File T-400.

J. Van Ness, Northwestern University

"Simulating Transfer Functions by Digital Means."
R. C. Radnik and W. C. Schultz, Cornell Uni
versity

"Techniques for the Digital Computer Analysis
of Chain-Encoded Arbitrary Plane Curves." H.
Freeman, New York University
"Digital Data Recording System for Traffic Flow
Analysis." N. Brainard, et al, General Motors
Research Labs.
"An Information Retrieval System Tailored to
the Needs of an Electronic Engg. Organiza
tion." L. Gilman and C, M. Jennings, Westing
house Electric Corp.

INDUSTRIES. INC.
BEECH GROVE. INDI AN A - PHONE STATE 7-7241

NEED ONE NOW? 24 HOUR DELIVERY VIA
TELONIC JET ORDER SERVICE

(Continued on page 183)
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NEW
Ci RESISTORS
the first
economical,
space saving,
vertically mounted
resistor for
printed circuit
applications

500KI%

Lo v cost — smaller space

MERCO
EC 25 a

MERCO
EC 25 a

500K 1%

500K h,

. two item: hi rh on th<

importance in sc Iving today’s toi igh desigh pro

MEPC )’s new miniature % W C rbon Film n sistors were speci
designed to break tl e còst and space barrier

in printed circu it applications.
Having both leads extendin;it from one end and available in three
different lead spacing arrangements, these Carbon Film Resistors
I
I
>
for vertical mounting offer advantages never before available.

Write or call today for samples and literature.

Power Ratine

% W at 70°C derated

to 0 at 150°C
Max. Voltage
300 volts
Resistance Range
5to500K
Tolerance
±1%
Temp. Coeff.
-200 PPM to 500 PPM
Environmental Char. MIL-R-10509C Char. B

Length
Diameter
Leads
Lead Spacing

»%4 ± #4
% ±%4

A .125 ±005
B .156 ±005
C .200 ±005

Manufacturers of Precision Resistors
182
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LOW FREQUENCY SOLID-STATE
AMPLIFICATION I

Tutorial Session sponsored by AIEE Electronic
Circuits and Systems Committee.
Chairman: K

Enslein, Brooks Research, Inc.

"Limitations in the Design of Instrument Ampli
fiers." G. H. Cohen, University of Rochester.
"Noise Aspects of Low Frequency Solid State Cir
cuits." A. van der Ziel, University of Minnesota
"Effects of Signal Source Characteristics on
Amplifier Design," W. McAdam et al. Leeds
A Northrup Co.
COMPUTER LECTURE SERIES

Chairmen: T F. Jones, Jr., Purdue University,
and V. Rideout, University of Wis
consin

Detailed examples of Problem Solving on Digital
and Analog Computers
PARAMETRIC DEVICES AND TECHNIQUES

Chairman: A. Kamal, Purdue University

D.P.D.T.
Co-Axial
Switch
By
TELONIC

"Synthesis of Negative Resistance Amplifiers
N. L. Weinberg, Westinghouse Electric Corp.
"Analytic Design of Varactor Diode Circuits "
B. J. Leon. Hughes Research Labs.
"The Electron Beam Parametric Amplifier as a
System Component." W. S. Van Slyck, Zenith
Radio Corp.
"A C-Band Superregenerafive Detector for Radar
Beacon Applications." R. D. Standley, Armour
Research Foundation
SPACE COMMUNICATIONS

Chairman:

Luti, Hughes Research Labs.

S

"On the Response of a High Gain Antenna to
Complex Radio Waves." H. C. Ko, Ohio State
University.

"Radiation Characteristics of Slot Antennas in
Lossy Anisotropic Plasma." H. Hodara. Halli
crafters Co., and G. I. Cohn, Illinois Institute
of Technology
"Effective Bandwidth Measurements Using the
Moon and the Echo I Satellite." R. E. Anderson,
General Electric Co.
NOON

LUNCHEON

R W. Galvin, Motorola, Inc.

Speaker:

Wednesday Afternoon, October II

APPLICATIONS OF CERAMICS
Chairman: K

E Rollefson, Muter Co.

"A High Stability SIO, Capacitor." J. Minaham,

et ol, Sprogue Electric Co.
"Miniature Ceramic Band Pass Filters." D. R.
Curran and D. J. Koneval, Clevite Corp.
"Passive Electromechanical Gyrators and Iso
lators." J. H. Silverman, et al, Clevite Corp.
COMPUTER LECTURE SERIES

Chairmen:

T
V

F. Jones. Jr , Purdue University,
Rideout, University of Wisconsin

Repeat of Morning Lecture.
DIGITAL DATA TRANSMISSION

Chairman:

R. Gibby, Bell Telephone Labs.

"An Analysis of Freauency Shift Keying Systems."
J. R. Feldman and J. N. Farone. Armour Re

search Foundation

"A Highly Versatile Corrector of Drtortion and

Impulse Noise." E. D. Gibson, AFC Industries,
Inc.
"Experiments in Signaling Through Non Gaussian
Noise." R. M. Lerner, et al, Lincoln Labs.,
MIT
LOW-FREQUENCY SOLID-STATE
AMPLIFICATION II

Tutorial session sponsored by AIEE Electronic
Circuits and Systems Committee
Chairman: G. H. Cohen, University of Rochester

"Feedback, Stability and Transients in Solid-State
Low Frequency Amplifiers." V. R. Saari, Bell
Telephone Labs.
"D. C. Amplifiers Using Semi-Conductor Modu
lators." N. F, Moody, University of Saskatche
wan
"Low-Level Magnetic Amplifiers." W. A. Geyger.
U. S. Naval Ordnance Lab.
Panel Discussion: The Future of Chicago Areg
Electronics
Sponsored by NEC and IRE PGEM
Moderator: A

Low VSW B and minimum cross-talk are just
two ol the many advantages you’ll get with
Telonic’s TS-1 co-axial switch A double pole,
double throw unit, the TS-1 is compact, light
in weight, and precision made to give the ulti
mate in service. Useful to 1500 mc, it has a
\ SW B less than 1.1:1, insertion loss below .1
db, and cross-talk rejection ot over 70 db, all
at KMX) mc.
Ideal for circuit switching applications where
constant impedance is required, the TS-1 is
made lor lab, production, and field use. Point
contact design and positive detent action assures
precise repeatability. Silver-plated, self cleaning
contacts guarantee long, trouble-free operation.

Normally furnished with indicator knob and
BXC connectors, the l'S-1 is also available in
custom versions. Two or more may be stacked
in tandem, and wafer switch sections may be
added if desired.

Complete specifications are available in Techni
cal Bulletin T-226.

INDUSTRIES. INC.
BEECH GROVE

INDIANA - PHONE STATE 7-7241

MacDonald, Chairman

Presentation of a survey report by Dr. A. Ruben
stein
Panel: Dr. E. Terman, Stanford University, et al

(See page

NEED ONE NOW? 24 HOUR DELIVERY VIA
TELONIC JET ORDER SERVICE

204 for N.E.C. Story)
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From An Established Source...TELERAD

Antennas, Waveguide

far

Coaxial Components

Designed to meet the critical demands of modern R-F
systems. Telerad parabolic antennas and waveguide com
ponents offer the utmost in engineering, materials, and
craftsmanship. Telerad’s test range facilities are in con
stant use measuring
antenna patterns and
power gain levels, sup
plying the most effi
cient equipment possi
ble... whether it be for
established designs, or
for highly specialized
new radar systems
applications. Telerad
antennas such as this
incorporate a onepiece, spun aluminum
reflector, which pro
vides excellent dimen
sional accuracy while
minimizing weight
and installation prob
lems.
Other features:
■ Unique backup structure provides a clean, undistorted
reflective area.
■ Furnished with a 7 adjustment for both azimuth and
elevation.
■ Comply with FCC specifications and EIA recommen
dations.
■ Standard antennas cover frequency ranges from 5.9 to

16 KMC.

Rigid waveguide
(Tele-Guide) is sup
plied in straight
sections to 20-foot
lengths, meeting all
requirements of M1LW-85C, and con
structed of aluminum,
brass, silver or mag
nesium. Choke and
cover flanges are fab
ricated with strict ad
herence to MIL Specs.
Tees, elbows, adapters,
pressurized units, di
rectional couplers, cav
ities, mixers and du
plexers, rotary joints
and special devices are catalog items. Each Telerad wave
guide assembly is thoroughly inspected for end fitting
alignment, pressure tightness,and VSWR beforeshipment.

These components are only a portion of the stock equip
ment which Telerad offers. In addition, our engineering
and production facilities are highly capable of designing
or custom-building specialized coaxial equipment for
individual installations...
From components to complete microwave or radar
systems: Tee Assemblies • Sweep Elbows • Rotary Joints
• Flexible Sections • Elbows • Adapters - Reducers Special Devices • Plus-High Power. Lightweight
Aluminum Sections for Airborne Application.

■ Diameters range from 4 to 10 feet.
This is but one type installation; Telerad's capabilities
include design and manufacture of many types and sizes
for special requirements, such as helical, slotted arrays,
dipole and horn antennas.
Telerad waveguide is available in four types: • Rigid
• Flexible • Twistable • Pre-formed.

IFc welcome the opportunity to discuss your special antenna, coaxial, and waveguide
requirements ...from individual components through complete front end assemblies.

♦ Write Dept. 310-Y for new Telerad catalog covering expanded product line.

TELERAD

Division of The Lionel Corporation

Route 69-202. Flemington. N. J.
184
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SYSTEMS—WISE
UTILITY NERVE CENTER
Nerve Center of
Philadelphia Electric
Co. s digital compu
ter directed automa
tic economic dispatch
system is this control
console. Here power
directors operate and
supervise loading of
generating units at
minimum incremental
cost Control system
was developed jointly
by Minneapolis-Hon
eywell Regulator Co
and the utility. Ar
ray of knobs, dials
and push-buttons are
for allocating genera
tion and its rate to
34 controlled units

9 New technique for high speed data transmission, DEFT
(for Dynamic Error-Free Transmission) can send data
at rates up to 15,000 words/min. over telephone lines.
Present high speed transmission systems generally require
either a coaxial cable or a broadband, very high frequency
radio channel. The speed is equivalent to sending up to
150 conventional teletypewriter messages simultaneously
over the same telephone line. In fact, it could be used in
exactly that way—to carry 150 different teletypewriter
messages at once, sort them automatically at the receiving
end, and feed them into 150 separate teletypewriters. The
system employs a radically new phase modulation tech
nique. General Dynamics/Electronics is the designer
developer.

The FAA has awarded Servo Corp, of America a large
contract for 100 VHF/UHF advanced Doppler direction
finders. The new equipment provides accurate bearings
to pilots within
These direction finders will be installed in stations throughout the U. S., Alaska, and
Hawaii, operated by FAA. to help insure the safety of
lost aircraft. They operate on a frequency range of 100
to 400 mc and are completely compatible with all existing
navigation systems.

k

► An in~tallation for ground-based explorations ol upper
atmosphere and outer space is being constructed by the
National Bureau of Standards, Boulder (Colo.) Labs and
the Instituto Geofisico de Huancayo (Peru). It will be a
site 17 miles east of Lima. Peru. Thi Jicamarca Obser
vatory—named for a nearby Tillage—will have, when
completed, 6-million watt pulse transmitter and a 22-ncre
antenna with 9216 crossed dipoles mounted 6 ft. above u
reflecting ground screen. The antenna will be used to
transmit a very high frequency wave lasting from 50 to
1500 microsec., and when switched to the receiving state,
to detect the faint re-radiation of the* pulsed radio wave
by free electrons in the upper atmosphere.

► RCA has developed electronic equipment for transmit
ting data to a computer thousands of miles away at a
speed 3,000 times faster than teletypewriter Magnetic
tape terminal (MTT) units have been installed at San
Francisco and Kansas City to speed social security data.
In use, the equipment works with the Bell System’s Data
set 201A at each end of the private line circuit. Data is
relayed through the MTT’s magnetic core memory to
standard telephone, leased line, or microwave hookups.
At the receiving end. the information once more passes
through magnetic core memory and on to a magnetic tape
unit for recording and computer processing. The use of
core memory provides the highest rate of line efficiency
by blanking out tape gap time.

> The McDonnell Automation Center, which supplies data
processing services to more than 30 industries in the East,
Midwest and Southwest, is the first firm in the nation to
install an IBM 7080 Computer. Addition of the huge
solid-state machine brings to some $10 million the value
of the analog and digital equipment in use by the Automation Center and its staff of more than 400.
P Ryan Electronics is developing a radar system capable
of recording altitude measurements up to 250 miles for
NASA. Although radar altimeters are being used in cur
rent rockets, none meet the long-range requirements of
the Saturn space vehicle program. The radar altimeter
will measure the travel time of a single radar impulse
transmitted from the vehicle to the ocean (in this appli
cation) and reflected back to the vehicle. Weighing only
some 16 lbs., the compact unit will be employed in later
multi-stage firing of the 1.5 million pound thrust Saturn.

PUNCHED CARD ELECTRONIC COMPUTER
Burroughs Corp, has entered into the punched card electronic compu
ter business, putting the company squarely into competition for the
largest single bloc of the billion-dollar-a year market for automatic
business data processing equipment The basic punched card system
in the B200 series, the B260, is described as the “workhorse compu
ter." The series was designed for increasing productivity in medium
and large scale punched card applications Photo shows a unit receiving
a comprehensive system check out before equipment is released.
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Too many switches or controls can cause odd effects and create
added burdens to the operators. Here is information about mod
ifying your units to a one-knob control for easier operation.

Broadcasters

Simplify Your Turntable
ITH the majority of an
dicate these defects nearly as well.
nouncer - operators spinning
Also listen intently for any signs
their own records, it is imperativeof wow, flutter, clicks, noise, op
to make the operation as simplified
erator errors, too many pauses, and
and reliable as possible for them.
distortion of any kind. It pays to
At the same time it will improve
be critical.
program continuity. The following
are to be kept in mind when build
Turntables 6 Pickups
ing or improving a turntable sys
Most engineers and announcer
tem.
operators will agree that there
(1) Quality and number of turn
should be more than two turntables
tables and pickups.
in the control room. With all of
(2) Methods of switching.
the commercials, themes, and vari
The engineer should listen to his
ous speed records, etc., there is a
station on a good high fidelity
definite need for at least 3 and
tuner - amplifier - speaker combina
preferably 4 for smooth operation.
tion. He may be surprised at what
Here we use 4 turntables in each
he hears. If there is rumble or hum
control room; two Robinson’s and
in any of his turntables, it certainly
two Garrod T MK IPs as shown in
becomes evident, especially on bass
Figs. 1 and 2. The Robinsons have
boost. A small radio will not in-

W

Fig. 1 The control room set-up which is used by the combo man in small stations.

33 and 78 speeds. We use the Gar
rods exclusively for 45’s and only
rarely for 33’s. These give our
combo men plenty of flexibility. All
turntables are within easy reach,
which is an important factor.
There are many good small turn
tables on the market that meet
NAB specifications. The Garrod is
one of them. Don’t always put too
much confidence in manufacturer’s
data. Putting them to the test with
a standard test record will tell the
story better.
As far as the big Robinsons are
concerned, they easily exceed NAB
specs. The mercury switches are
the only items that we have re
placed on them. Belt driven turn
tables, such as the Robinsons, are
always good for low rumble con
tent. When planning to broadcast
stereo, beware of rim driven turn
tables, some broadcast types too,
as their rumble content may be
rather high.
Automatic 45 turntables are a
great help to combo men, but they
will probably never take the place
of the regular turntables in the con
trol room.
I would say that 6 pickups are
best for 4 turntables, two pickups
for each large one and one pickup
for each small one. This eliminates
turnover type cartridges, plug-in
heads, weight changing, etc. These
always add work for the combo
man, and the resultant mistakes
that go with it. I believe that LP’s
should be played with one arm of
correct stylus and weight, and the
78s and ETs with another arm of
correct stylus and weight. Mistakes
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Fig. 2 The Robinson
turntable is shown
with the I 245 L
switch installed.

By NORMAN F. ROUND
Chief Engineer
Lawrence Broadcatting
Lawrence Matt

Co.

Operation
are rare using this arrangement
and the added arm will pay for it
self.
There are many good cartridges
on the market and the following
should be considered when choosing
h pickup: Frequency response, out
put voltage, load impedance, com
pliance, harmonic and intermodula
tion distortion, tracking force,
channel separation, accurate track
ing, arm resonance, and dynamic
mass. Always follow manufactur
ers specs, to the letter when in
stalling pickups. Much more could
be said about specifications and ex
act data on various equipment, etc.,
but this is readily obtainable in
formation.

Methods of Switching
The fewer the switches, levers, or
pushbuttons the operator has to
bother with, the fewer the mis
takes. The following should be kept
in mind for good switching:
1. Noiseless as possible both me
chanically and electrically.
2. Able to perform as many func
tions mechanically and electrically
as possible, such as, change speeds,
select any one of the pickups, put
all pickups on cue, put turntables
on and off, change equalization
when using different cartridges,
and operate indicators, etc.
3. Must not introduce hum in lowlevel circuits.
4. Be as reliable as possible.
5. Must be able to perform with
stereo recordings.
6. Must be in an easily reached
location.

ELECTRONIC INDUSTRIES •

7. If possible, one switch should do
all of the above.
The above has been done with
remarkable success, the combo men
are happy and errors are practically
nonexistent.
One type Mallory 1245L, short
ing, 4-section, 8-pole, 5-position
switch does all of the above with
ease. This switch was chosen be
cause of its ruggedness. The sche
matic of the switch and wiring is
given in Fig. 3.
The 1245L took the place of 6
switches that the station used to
have on each side of the console.
They were: two mercury switches
for the motors, cue switch, 33 or 45
pickup switch, 78 or LP switch in
the Gray equalizer, and the Robin
son transmission speed lever. The
switch is so wired that when it is
in the middle position, all 3 pickups
are in parallel ready for cuing.
The cue amplifier is always on ex
cept when the mike key is on. This
prevents any cuing going over the
air. The operator can still cue a
record by an earphone switch on the
console if he so desires.
I installed an 8PDT telephone
type relay in the console to take
care of cue speaker cut-off and sev
eral other speaker cut-off’s, as well
as Conelrad, intercom, mobile, etc.

October 1961

A REPRINT
of this article can be obtained by
writing on company letterhead to
The Editor
ELECTRONIC INDUSTRIES
Chestnut & 56th Sts., Phila 39, Pa

Having the cue amplifier on at all
other times is not annoying as no
sound is heard except when cuing
a record. Cue volume is good and
loud, and adjustable. In the “Q”
position of the 1245L the turntable
motors are off.
I modernized the Western Elec
tric potentiometers so that they
now have a cue position at the in
finity end. It is quite easy to take
these old pots apart and add a cue
position. The 1245L could be wired
to perform this function if the con
sole didn’t have cue pots. Cue pots
have one advantage when using the
1245L. They allow the operator to
listen to his records over the cue
amplifier when the switch isn’t in
the “Q” position.

Rim Driven Turntables
One other feature that our combo
men, at times, have found desirable
is a small pushbutton close to the
front of each Garrod. With this
they can start the turntable spin
ning for cuing their records. Some
rim driven turntables want to keep
going backwards when the operator
back tracks for cuing. This occurs
even when the turntable is held for
a second or so. To prevent this, he
just makes a quick tap on the push
button and the turntable stays put.
In the 45 position, the Garrod
pickup is the only one feeding the
console and the motor goes on at
the same time. This is the only po
sition where an indicator would be
desired when using idler wheel dis
engagement on rim driven turn
tables. It’s easy to fix the turntable
so that when the pickup is on its

Turntables
( Continued)
rest, the idler wheel is pulled away
from the motor pulley. This pre
vents the disturbing flat spots. Just
add a one inch length of metal to
the bottom end of the pickup arm
near the shaft. Attach a length of
dial cord between this and the idler
wheel holder. When the pickup is
on the record the dial cord just
hangs loose and has no tension on
the idler wheel. At the end of the
broadcast day the operator could
leave the 1245L in the 45 position,
as he doesn’t see the turntable run
ning. An eye-catching indicator
will prevent this.

In the 78 position the 15 gram
pickup is the only one feeding the
console, and the Robinson trans
mission is changed to 78 by a lever
and the motor is also turned on.
Equalization can also be done on
one of the 1245L sections if desired.
This is necessary when using a car
tridge not exactly designed for the
equalizer.
On the LP position, the LP
pickup is the only one feeding the
console. The transmission is now
placed at 33 rpm by the lever and
the motor is turned on. Another
section of the 1245L can be used
for stereo cartridges. If stereo
is used during various periods
throughout the day or evening you

Fig. 3 Wiring diagram of the right hand 1245L switch is shown Connections
and switch sections are shown viewed from the bottom side cf the switch.
12451.
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will want to install stereo car
tridges. This would require a small
switch near the LP pickup. Switch
connects the cartridge’s output
wires together to play regular mon
aural LP’s. Even this switch could
be eliminated if a station does not
use 78 records, or uses very few.
The 78 position could then be used
for stereo LP’s. The few 78’s that
are used could be played on the Gar
rod with a plug-in head.
The small turntable should not be
used for only 78’s and the big turn
table for 45’s and 33’s as this less
ens the operator’s convenience and
flexibility of operation. Having 3
turntables on a side, one for each
speed, if* going to the other ex
treme and is not necessary. The 78
position is good here as we use
quite a few 78’s for request shows,
etc. Without the need for trans
mission changing at some stations,
the engineer could use a 1256L
switch to give him 6 available positions if he needed that many. The
sixth position could be for stereo
45’s. Six positions cannot be used
with transmission changing as the
metal piece would touch the side of
the switch before it arrived at the
sixth position.
On the ET position, the 15 gram
pickup is the only one feeding the
console, and the transmission is on
33 RPM.
Using the 1245L to mechanically
change speeds on idler wheel turn
tables would be quite difficult if not
impossible. It might be done elec
trically by using magnetic coils to
pull-in the idler wheels on turn
tables that use 3 idler wheels. Wire
it so that all the idlers are touching
the motor shaft at same time on
“Q” position. When turning to a
particular speed the two unused
idlers are pulled off, thereby pre
serving smooth starting of the
turntable. Engineers shouldn’t con
sider this a lot of work as it cer
tainly will give him a sense of
accomplishment, decrease mainte
nance, improve the station’s sound,
and keep everybody happy.
A floor switch could be used to
turn on the turntables. However,
this is just an added switching
function that our operators would
just as soon be without. The 1245L
would have to be set beforehand
and this might cause mistakes.
Mechanical noise would also be an
other problem with a floor switch.
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50% SMALLER!
16kv

OR MORE
POWER
IN THE SAME SPACE!
G-E miniature Vac-u-Sel" Selenium Rectifier advantages include:
-f-

New thin cell construction ( 010" in thickness) -f-

Voltage ratings up to 31,500 PRV (50% greater than ordinary

units) -f* New phenolic housing (approximately twice the dielectric strength of glass melamine housings) -f- Operot'O”

at ambient temperatures up to 130-C with no derating! -4- New Automatic Continuous Evaporation (ACE) manufacturing
process (greater uniformity from cell to cell, stack to stack)

General Electric’s new line of thin cell, high
voltage, cartridge type half wave selenium rec
tifiers features the smallest cartridge size on the
market today for a given voltage rating. You can
specify one rectifier rated as high as 31,500 volts
. . . for as little as 19e per KV! And. of course,
the lower the voltage rating, the smaller the car
tridge will be. The units shown are actual size.
Your G-E Semiconductor District Sales Man

15% price reduction + Current range 1.5 to 25 ma.

ager will give you complete information to satisfy
your requirements for ion generators, radar
power supplies, or other low current, high volt
age applications. Or write to Rectifier Compo
nents Department. Section 24J33, General Elec
tric Company. Auburn. New York. In Canada:
Canadian General Electric. 189 Dufferin St.,
Toronto. Ont Export: International General
Electric, 150 E. 42nd St., New York 17, N. Y.

FOR FAST DELIVERY OF SELENIUM, GERMANIUM AND SILICON RECTIFIERS AT FACTORY-LOW PRICES, CALL YOUR G-E SEMICONDUCTOR DISTRIBUTOR

GENERAL^ ELECTRIC
ELECTRONIC INDUSTRIES
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ROHN
COMMUNICATION
TOWERS
STAND THE TEST!
Everyone knows that ice loading,
coupled with high winds, is the
severest of all tests for a tower.
Here are details of how a ROHN
No. 55 Communication Tower with«
stood such a test*

Turntables
(Continued)
Another idea is to have micro
switches® on the turntable pots, or
if these make too much mechanical
noise, then add a small cam shaft
to the back of the pots to operate a
lever switch. There are several
ways to do it. It is also a good idea
to have silent switches on the tape
pots. These switches could operate
de relays, which in turn would put
on the turntables or tape machines.
With shielded ac wire and good
placement of this wire in the con
sole, the relays, possibly could be
eliminated. As the engineer can
see, the use of various relays, mul
tiple pushbuttons, key switches,
and what have you, could not pos
sibly compete with the 1245L for
simplicity of operation. These
might simplify it to a certain ex
tent but why settle for something
less than the best? Before building
or renovating your turntable sys
tem, plan it out as much as pos
sible beforehand.
Switch Installation

A partially erected ROHN Tower
was caught in a severe Canadian
ice and snow storm in December,
1960. Only 120 ft. was erected of
the 250 ft. completed tower when
the storm broke. It withstood the
tremendous rigors of the ice and
windl After the storm passed, this
ROHN Tower was completed to
become part of a communication
system in Montana, Midwest Com
munications did the erection for
Rohn Systems, Inc

For Towers That Stand Rigorous
Abuse, Call or Write:

ROHN Manufacturing Co,
P O. Bo* 2000

IPeoria. Illinois

‘‘Pioneer Manufacturer of
Towers of Ail Kinds”
Representatives Coast-to>Coast.
Circle 132 on Inquiry Card
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Now for the actual construction
of the system. The cabinets as
shown in Figs. 1 and 2 were designed and constructed. Anyone
that may desire the measurements,
etc., just write to me, the author.
Set the Robinsons on top of the
cabinets and drill a hole IVs in.
from the front at the middle of the
Robinson. This is the only place
that the 1245L can be placed and
it’s also easy to operate here.
Before installing the 1245L, take
it apart and round off the 12 humps
with a grindstone, being careful
not to go too far. This makes it
much quieter in operation. Also
solder the center section shaft to
the bottom of the knob shaft for
added strength. Put grease on the
rollers. Now align the stop washer
so that the
position is not
used. Mount the switch in the Rob
inson with large lock washers so
that it will not move out of posi
tion.
Now wire up sections 1 and 2 as
shown in Fig. 3. Doubling up on
contacts makes the switch more re
liable. Before sliding the sections
on the shaft, cut up the tie rod
metal spacers so that the sections
are very close to each other and

Fig. 4 Drawing may be used as the pattern
br the metal gear change piece nn switch.

yet not enough to touch. This en
ables at least 6 sections to be placed
on the switch and more if desired.
Now put the unwired section 3 up
close to section 2. This can be wired
up later while it’s in position for
possible equalization or other use.
Next, remove the Robinson’s mer
cury and transmission levers, leav
ing the spring on the transmission
shaft. This spring must be soldered
on so that it will not come off.
Make the metal piece as shown in
Fig. 4. Make certain that the metal
isn’t too thin and that it can be
soldered. This metal piece is drawn
to the exact size needed. The cen
ter slot is exactly at the correct
angle and can be punched with a
chisel. Make the hole at the end
the same as shown. If you’re work
ing on the right hand Robinson
first, then slide this metal piece up
on the shaft with the small hole
pointing toward you. Place the
metal piece close to section 3 and
solder it on the shaft. Be sure to
use plenty of heat and solder.
For linkage to the transmission,
use a metal rod about 6 in. long
with small hooks at both ends. Do
not just drop one end into the top
of the spring but through a spacing
nearest the top. This keeps it from
coming out and stops noise. Make
absolutely certain that the spring
is in a straight up and down posi
tion and that the 1245L is in the
“Q” position when the rod is in
stalled. The rod length may be
slightly less or more than 6 in.
Put grease on these hooks.
Now wire section 4. One pole of
sect. 4 can be connected to an indi
cator to show that the motor is
running. It could operate on fila
ment voltage from the console or
cue amplifier. Slide section 4 on
(Continued on page 193)
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O FROM MOTOROLA...

LOW lego
\
3-AMP POWER TRANSISTOR SERIES
for driver and low level amplifier applications
Motorola’s new 3-amp power transistor series, the
2N2137-46, offers ICiO (at 2 volts) of only 50 pA instead
of the usual 200 yA. Also the thermal resistance of the
new small junction devices has been reduced to 1.2°C/W
instead of the usual values of 1.5 to 2.5°C/W previously
associated with such units. This results in a power dis
sipation rating of 62.5 watts at 25°C instead of the 35
watts you may be getting out of your present devices.
These new Motorola units are ideal as drivers for
such types as the 2N2082 as illustrated in the accom
panying circuit diagram. They are also superior in such
applications as the direct-coupled amplifier circuit
shown above.
The new devices are more completely specified ...
are available in “A” versions with complete life test
data under Motorola’s exclusive Meg-A-Life program
... and they are available now at lower prices than com
parable old-type units.
For complete specifications on the standard 2N2137-46
series, or the “A” versions available under the Meg-ALife program, contact your Motorola district office, or
call or write: Motorola Semiconductor Products Inc.,
Technical Information Department, 5005 East Mc
Dowell Road, Phoenix 8, Arizona.
MOTOROLA DISTRICT OFFICES:

Belmont, Mass. / Burlingame, Calif. I Chicago I Clifton, N. J. I Dallas
Dayton I Detroit / Glenside. Pa. / Hollywood / Minneapolis / Orlando,
Fla. I Phoenix / Silver Spring. Md. / Syracuse / Toronto, Canada.
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Pick the device for your application from this new
2N2137-46 Series Box Selection Chart.
hit @ 2V and Ic of 0.5A/2 0A

1

30-60/15 min

50 100/25 min

BVcts 90V
BVcto 90V
BVcto 65V
BVtto 45V

2N2141

2N2146

BVcts 75V
BVcto 75V
BVcto 60V
BVtto 40V

2N2140

2N2145

BVcts 60V
BVcto 60V
BVcto 45V
BVtto 30V

2N2139

2N2144

BVcts 45V
BVcto 45V
BVcto 30V
BVtto 25V

2N2138

2N2143

BVcts 30V
BVcto 30V
BVcto 20V
BVtto 15V

2N2137

2N2142

M

MOTOROLA
Semiconductor Producta Inc.

A SUBSIDIARY OF MOTOROLA. INC.

5005 EAST Mc DOWELL ROAD • PHOENIX 8, ARIZONA

Circle 130 on Inquiry Card

191

CUES
3ADDED
• RELAY

for Broadcasters
Dynamic Frequency Monitor Test

ELMO DARRAH, Ch. of Operations
KOB, Albuquerque, N. M.
Monitoring equipment that is trustworthy is of great
concern to broadcasters. “Will it monitor?” Here I
describe simple means of making a routine dynamic
test of the broadcast station frequency monitor’s abil
ity to show frequency deviation.
In our test circuit a small variable, or fixed, capaci
tor of between 5 and 30 pf is momentarily shunted
across the frequency monitor crystal. The shunt capac
ity lowers the crystal frequency by u certain number of
cycles per second. This is indicated on the frequency
meter dial as a change between the transmitter and
monitor oscillator frequencies.
At KOB. the capacitor used to detune the monitor
oscillator is a tiny mica compression unit. It is con
nected through a small ceramic insulated 6 vac relay,
which is controlled by a push button on the front panel
of the monitor. Monitor filament voltage energizes the
relay. In our monitor, the test button causes the mon
itor to read ‘‘4 cycles high.” If pushing the button
causes no deviation, or something more or less than
4 cycles, we know the monitor is out of order.
In mounting the capacitor and relay, care should be
taken to keep the capacitor completely in the oscillator

revolutionizes
soldering!

CA?AC?TOR

6
TO MONITOR
FILAMENT
SUPPLY

MONITOR -

SSL

With the addition of a few components, a test circuit for
your station's frequency monitor can be simply built.

shield box. and the relay should be mounted outside, as
close to the capacitor as possible. The main considera
tion is to not upset or change the basic circuit of the
monitor, and not to destroy the effectiveness of the
shielding by running outside wiring into the oscillator
compartment.
In some monitors it may be possible to do without a
relay by using a low capacity switch. Do not attempt
this job casually, study it out carefully, and do not
leave your station unprotected.

$$$ for Your Ideas
Readers are iavited to contribute their own suggestions
which should be short and include photographs or rough
sketches. Typewritten, double spaced text is requested.
Our usual rate wil be paid for material used.

MINIATURIZED!
LIGHTWEIGHT!

ODBQDDQ
DATA
READOUT

Readouts that do more than display numbers
Sample, left, »how* ordinary solder. Sample, right, shows
ALPHA Cen-Tri-Core Solder’s 33*^% greater flow.

You get 3314 % greater flow with ALPHA Cen-Tri-Core
Energized' Rosin-filled Solder because only ALPHA
Cen-Tri-Core is made this way ...
ALPHA Cen-Tri-Core is specially processed from virgin tin
and lead plus highly mobile energized rosin. Result 1 A 3314%
increase in flow and wetting. More reliable solder connection*.
Increased joint* per pound.
Made of a rosin-coated center wire which is visually inspected
before an extruded outer sleeve is added, every inch of this
"core within a core" solder is filled with fast-acting, non-conductive flux. Meet* Fed. Spec. QQS-57IC. Write for detailil
When dependability raunfs'

Ideal for airborne computers, con
trol systems consoles, other elec
tronic test equipment Features
twelve messages per unit, choice
of words, numbers, or color. Light
weight, only 3 V. ozs. Price
$35.00. Write today for complete
specifications and quantity prices

Senes 120ooo

alpha metals, inc. @

58C Water St., Jersey City 4, N. J.

In Lm tng«l*a, Calif.: 2343 Sa,break An.
In Chicag*. III.: ALPHALOY Cny.. 225» S. Lumber Si.
Other ALPHA product*: Fluxes • Solder Preform* • High Purity Metals
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Turntables
(Concluded)
the shaft. For sections 5 and 6 you
will need to buy another 1245L or
buy the sections separately, if pos
sible. On sections 5 and 6 put sol
der in the tiny contact cups. The
Robinsons draw a heavy starting
current and soldering these con
tacts makes them last longer. Using
two sections and 4 poles for turn
ing the Robinson motor on will give
the contacts a long life expectancy.
The spark that is produced by
turning on these motors will gradu
ally wear down these contacts.
Using non-shorting type contacts
would render a shorter life. An
other way to start the Robinson
would be to use a 115 vac relay bctween the 1245L switch and the
motor. Only one section of the
1245L would now be necessary to
run the Robinson.
Another important consideration
is that the 1245L on the left side
will be wired differently than the
right 1245L. This can be seen
since the 78 position will be nearest
the console on both sides. The metal
piece will point toward the opera
tor on the right side and away
from the operator on the left side.
Switching the turntable motors
on may produce noticeable clicks in
the output. To reduce this use a re
sistor and capacitor in series and
wire in parallel with the motors. A
one watt resistor of 100 ohms and
a capacitor of .25 mfd will take
care of electrical noise very well.

Electric Shock
Operators of some Robinson turn
tables have probably found, to their
astonishment, that they can get a
good healthy shock from touching
the center pin of the turntable if
their other hand is grounded on the
console, etc. The reason for this is
that the platen is insulated from
the rest of the turntable by large
rubber washers. The friction of
the belt builds up a considerable
charge between the platen and the
rest of the turntable. A simple
remedy is to strap both together
with a flexible wire, such as the
outer shield of audio wire.
It is important to use a large
knob on the switch. It gives the
operator a good grip and reduces
mechanical noise. The Gee-Lar J-

312 is an excellent size with skirt
or the cheaper 650SS. It is also
important to use large letter desig
nations such as Walsco No. 2115
white alphabet decals. Always
spray these letters with several
coats of clear coating. Be certain
to file a flat spot on the shaft for
the knob screw.
Now clean the top of the Robin
son thoroughly and fill in holes with
Lab-metal or similar material. Put
tape beneath the holes to hold the
Lab-metal until it dries. Spray the
top with paint.
It’s a good idea to remove the
“LP or Other” switch in the Gray
equalizer as it is not needed. While
working on this equalizer you
should change the 1-section switch
to a Centralab 1020 3-section
switch. Wire the first section the
same as the original, the second
section for a stereo cartridge, and
the third for an indicator light that
will light on any position that isn’t
the NAB position. This way the
operator will be alerted to change
the switch after using.

toMnaea

78 45 Q LP ET

ratio
with
one-tìnger
contro)

3. 4, 5

WB-521

4k lR*T»O BOX
V

EJ

[ NORTH ATLANTIC

Unique thumb-wheel operation and
in-line readout permit ease of setting
even under severe field conditions.
Sealed switch modules and environ
ment-proof case make these Ratio
Boxes ideal for rigorous GSE and
commercial applications. In addition
to high readability and accuracy
in minimum space, they provide
previously unavailable design and
performance features:
• Four digit in-line readout
• Ratio range to 1.1110
• Accuracy 10 ppm

Fig. 5: Designations for the 1245L switch

• Frequency range to 10 kc

I’m a firm believer in having
plenty of indicators for the benefit
of the operators. Other indicators
can be for: Conelrad, telephone,
overmodulation, intercom, someone
at front or back door after business
hours, remote call-in, mobile call-in,
etc. The engineer can use impulse
or latching relays for some of these
and also Amperite 6F60 flashers
for making the indicators go on and
off.
The equalizer can be wired either
balanced or unbalanced into the
console. The engineer must remem
ber to avoid ground loops when wir
ing. Have the shield grounded at
the console only and the turntables
and equalizer grounded with sepa
rate wires. Ganged pots are neces
sary in the console for stereo. A
balance control or two output con
trols are also necessary.

* No switching transients

• Series impedance as low as 0.8 ohm
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• Splash and dnp-proot design
• Meets rugged MIL requirements

MOUNTS THREE WAYS

front mount

pjnei

5'Ä>-

34U* « 2%“
panel space
roar mount

flange mount also <iva<lable

For complete data,
write today for Bulletin RB520/521

NORTH ATLANTIC
I

Industrie», inc.
TERMINAL DRIVE. PLAINVIEW L I . NEW YORK
Telephone OVerbrook 1-8600
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A NEW CONCEPT
IN SCAN CONVERSION
from

Now a low cost completely transistorized Scan Conversion unit is available which is capable of:
TRANSLATION of video information from one scanning mode to another;
STORAGE and INTEGRATION of video information;
♦+< Expansion or reduction of bandwidth through TIME—COORDINATE TRANSFORMATION.
This completely transistorized, versatile system can be readily tailored to your specific needs
through its plug-in printed circuits. For more information about conversion of radar PPI tc TV,
TV standards conversion or conversion of slow scan narrow band systems to standard TV or
vice versa, contact GEC today.
advanced electronics at work
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WASHINGTON

Due Off Press—Oaf. 15
News Letter

THE PD&D
PRODUCT
ENCYCLOPEDIA OF
MATERIALS & PARTS

FCC POSITION—FCC Chairman Newton N. Minow
and Commissioner T. A. M. Craven in one of the
multi-faceted Congressional committee hearings—
the Senate Small Business Monopoly Subcommittee—
vigorously defended the FCC’s development of the
satellite communications program and emphasized
that they and the FCC have no intention of permitting
single company domination of a satellite joint ven
ture. NASA Administrator Webb reported to the
Senate body that NASA is negotiating with Hughes
Aircraft Co. for a 24-hour synchronous altitude satel
lite, together with the AT&T and RCA contracts.

The Industry's First Complete Round-Up
of Materials, Parts, and R&D Equipment.
• More than 200 pages of product infor
mation, bound in stiff cover

• Descriptions of more than 1200 materials, components, and R&D equipment
items. Each description includes dimensions, specifications, properties, applicalions, performance characteristics, availability, and other engineering data

NUCLEAR SATELLITE—The Congressional Joint
Committee on Atomic Energy heard about a plan for
a nuclear-powered television satellite which could
transmit directly to TV viewers around the world.
Atomic Energy Commissioner Wilson stressed that
such a nuclear space transmitter would mean much
more in national prestige than a man landing on the
moon. He felt that a nuclear space satellite is “pos
sible in this decade.” The nuclear system, he out
lined would relay TV signals with 1 kw to ground
networks and could be developed in 2-3 years. For
world TV’ coverage a satellite would require about
150 kw of nuclear-developed power.

• Descriptions of more than 600 manufacturers' literature items, covering every
phase of the product design field

All of These Items Will Be Arranged in
Chapter Form by Major Product Classifi
cation, Including:
Electrical & Electronic Components • Hy
draulic & Pneumatic Components • Me
chanical Components • Hardware • Mate
rials • Finishes & Coatings • Shapes &
Forms • R&D Equipment • Methods &
Processes

DEFER OWNERSHIP—In a letter to President
Kennedy, made public by Rep. Emanuel Celler of
New York, three Senators and 33 Representatives,
all Democrats, urged that, while the United States
should strive to be first to put into active operation
a satellite communications system, this should be
accomplished “through government research and
development contracts and that consideration of the
question of ultimate ownership of such a system be
deferred until the system is fully operational.” The
letter charged that the American Telephone & Tele
graph Co. would have a dominant and “very prob
ably” a monopoly position in the ownership of the
space communications system. The Congressional
group urged that there should be the widest partici
pation by all interested communications and aero
space manufacturers.

MILITARY - COMMERCIAL PROGRAMS
The
Army’s ADVENT project and the government’s pro
gram to have private enterprise, like AT&T, RCA
and Hughes, develop u plan for operation of a satel
lite communications system to meet international
commercial requirements do not constitute a dupli
cation of effort. This view was given to the House
Science & Astronautics Committee by the commander
of the ADVENT agency, NASA Administrator Webb
and the executive secretary of the National Aero
nautics & Space Council. The NASA Administrator
lauded the AT&T on its “very forward looking view”
regarding patent rights and cooperative relationships
between government and industry.
National Press Building
ROLAND C. DAVIES
Washington 4
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All Items Will Be Cross Indexed by
Product and Manufacturer's Name
If you act now, you can get this valuable refer
ence book at the pre-publication price of only

$3.00
Price after October 15 will be $4.00. Simply fill
in the coupon below and drop it in the mail
today. We'll reserve a copy of the PD&D Product
Encyclopedia and send it to you just as soon as
it comes off press, on or before October 15.
Coupon should be mailed to: The Editor, Product
Design & Development, Chestnut & 56th Sts.,
Philadelphia 39, Pa.

Please send me
copies of the new PD&D Product
Encyclopedia of Materials and Parts, at the Special
Pre-Publication Price of $3.00 each.

Payment Enclosed
Name
Company

Please Bill Me
.....................................

Title

Street
City

State
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SïancOR

COMPONENT
DENSITY

(Continued from page 118)

ELECTRONICS, INC.
(Formerly Chicago Standard
Transformer Corporation)

Some of the trays in the FX-1
are fabricated by a developmental
technique called “plated-circuit”
wiring, as contrasted with “printedcircuit” wiring for the plug-in units
and conventional point
point
soldered wiring for most of the
trays. The plated-circuit trays use
2 layers of etched wiring sand
wiched on either side of a central
copper ground plane. Wiring of this
type behaves like strip transmission
line, with uniform impedance char
acteristics that should simplify and
improve circuit performance at high
freqs. Interconnections from 1 layer
of wiring to another are made by
plated-through holes rather than
by soldering.

A shorter name for a broader product line

FILTHS

ACTUAL SIZE

Application:
Removal of
distortion from
400 cycle line.
Capacity:
100 VA
Input:
117V, 400 CPS
Size:
3' i r । r
Weight:
14 pounds.

thermally generated
voltages
Molded in epoxy resin,
Adlake MWB type relays are designed for use
on printed circuit boards. High component den
sity makes them ideal for computor and peri
pheral equipment applications. Other advan
tages include: low thermally generated voltages;
low contact resistance throughout life—which
is estimated at billions of operations; absence
of pitting cr dirt; positive closure; operating
speeds of up to 100 operations per second; and
ability to handle loads up to 250 va., 500 volts
— 5 ampere maximums. Relays are available
in single and double contact versions. Terminal
pin arrangement is to the 0.2* grid, however,
configurations can be made to fit requirements.
Mail coupon today for further information.

TIE ADAMS 1 WESTLAKE COMPAMY, Dipt I 1110
Relay Dhisiis Elktari Indiani
NAME

COMPANY
ADDRESS
CITY. STATE

Circle 160 on Inquiry Card
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Fig. 4 Development plated - circuit fray,
holding up to 20 plug-in units has two layers
of wiring on either side uf a central ground
plane, functioning as strip transmission line
with uniform impedance characteristics.

The FX-1 logic circuits are pack
aged in plug-in units that have been
designed for compactness, as well
as being particularly suited to high
freq, operation. The plug-in units
are mounted in trays (Fig. 4) that
hold up to 20 units each and them
selves plug into the computer
frame. Approx. 325 plug-in units
of 12 standardized basic types are
used in the FX-1. They are mounted
in 24 trays, of 13 different types.
The entire computer, with power
supplies, occupies only 3 relay racks.
FX-1 computer was designed and
built by the Digital Computers
Group in the Information Process
ing Div. of the M.I.T. Lincoln
Laboratory, with assistance from
Lincoln’s Computer Components
Group.

A typical design achievement is
this Stancor high power, 400
cycle line filter for airborne
computer applications. It is one
of the hundreds of special pur
pose filters for telemetering,
high and low pass, band pass,
glide slope indicators, line atten
uation, frequency discrimina
tion, etc., designed and built by
Stancor engineers. For addi
tional information on the wide
range of Stancor filters, write
for Engineering Bulletin 602.

Over 800 Stancor * stock trans
formers, filters, toroids, and other
components for military and com 
mercial applications, are aiailable
for immediate delivery through your
local Stancor Industrial Distribu
tor. Ask him for Catalog CS-101.

STancOR
ELECTRONICS, INC.
(Formerly Chicago Standard
Transformer Corporation)
3516 W. ADDISON STREET
CHICAGO It, ILLINOIS
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Parker Seal Co., Culver City, Calif.,
announces the appointment of Seals &
Engineering, Inc.. Rockford, Ill., as
representatives covering Rockford,
Illinois and surrounding area.

News
of Mfrs'

Atcheson and Adams—named rep-

resentatives by CTS Corp. , Elkhart,
Ind., to cover Georgia, Alabama,
North and South Carolina,i, Mississippi, Tennessee and the counties of
Pittsylvania and Washington in Vir
ginia.
General Electric Co., Schenectady,
N. Y., has appointed, for their line
of high-voltage test sets, the follow
ing representatives: Electro-Tech
Equipment Co., New York, N. Y.;
Gordon Yale Associates, Boston,
Mass.
Sunshine Scientific InstruWadsworth Mfg.
menta Phila.
\ssoc ates, Liverpool (Syracuse) N.
Y.; Christie Laboratories, Cleveland.
Ohio; and Excel Electric Service Co.,

Chicago, Ill.
George Kangas Sales Co., Over
land Park, Kans.—named representa
tive by Transistor Electronics Corp.,
Minneapolis, Minn., to cover Kansas
and Western Missouri.
The Robert R. Thomas Co.. Dallas.
Tex.—named representatives for CBS
Electronics in Texas, Louisiana, Ar
kansas, Oklahoma, Kansas, New Mex
ico, and Kansas City, Mo.
Goddard.

Transistor Electronics Corp., Min
neapolis, Minn., has appointed Adolph
Friedman Co., Mt. Vernon, N. Y., as
representative for Metropolitan New
York and Northern New Jersey.
Louis J. Van Eperen named Cus

tomer Sales Representative in tht
Eastern sales area for Fairchild Con
trols Corp., Hicksville, L. I., N. Y.

Westinghouse Electronic Tube Div.
announces Townley
Elmira,
Metal & Hardware Co., Kansas City,
Mo., representatives in the Greater
Kansas City area, Colorado, Kansas,
Oklahoma, Missouri and Arkansas.
Oak Mfg. Co., Crystal Lake, Ill.,
announces the following representa
tive appointments: Product Sales
Corp., East Lansing, Mich., to cover
Michigan: Lloyd F. Murphy A Associates,
Minneapolis, Minn.
cover Minnesota, Northern Wisconsin,
North and South Dakota; Cartwright
& Beane, Memphis, Tenn., to cover
Florida, South Carolina, Georgia, Ala
bama, Mississippi and Tennessee;
and Robert O. Whitesell & Associates,
Cincinnati, Ohio, to cover Ohio.

Schultz Co., Minneapolis,
Minn.
named representatives by
Burnell & Co.
Pelham,
cover Minnesota and Iowa. Schultz
will also represent Burnell’s Gray 6c
Kuhn Div.

Wheatland Electric Products Co.,
Carnegie, Pa., has appointed Joseph
F. Devereau’s Mid-South Sales Agency
as representatives in Arkansas, West
ern Tennessee and Northern Missis
sippi.
MamaAssociates,
roneck, N. Y., has appointed ns sales
representatives Brogan Associates,
Inc., Mineola, N. Y., for New York,
New England, and Northern New
.Jersey; S and S Associates, King of
for Eastern Pennsyl
Prussia,
vania, Southern New Jersey, Mary
land, Virginia, Delaware and Wash
ington, D. C., and Lowry Dietrich Co.,
Dayton, Ohio, for Ohio, Kentucky,
West Virginia and Western Pennsyl-

Drew Associates, Boston, Mass.,
have been appointed representatives
in the New England States for In
ternational Resistance Co.’s Control
Components Div., Philadelphia, Pa.

tTSLER MAKES THE LEGIST ASSORTMENT

West Palm Beach,

Fla.—named representatives by Fair
child Semiconductor Corp., Mt. View,
Calif., to cover the Southeast, includ
ing Virginia, North and South Caro
lina, Florida, Georgia, Alabama, Mis
sissippi and Tennessee.

General Resistance, Inc., New York,
N. Y., has appointed Q.E.D. Elec
tronics Sales, Inc., Mt. Vernon, N. Y.,
as representatives in the New York
Metropolitan area.

^HOlE^RS
WELDING
HOLDERS

TIPS,

WELDING

JIGS

’k1'01"0 TI PS. ACCESSOR I ES

L

MADE TO YOUR
SPECIFICATIONS
eiSLtn ¿errici

The Deutsch Co., Electronic Com
ponents Div., Banning, Calif., has
named Arco Electronics, ine.. Great
Neck, L. L, N. Y., as representatives
for the entire country excepting the
11 Western states. The G. S. Marshall
Co., San Marino, Calif., will cover the
11 Western states.

-H "OUKK AS
—Æ*
4 (LASH'

Bulova Research & Development
Laboratories, Woodside,
announces the appointment as represen
tatives of Joseph Gillman Associates,
Washington, D. C., cover Washington,
D. C. area and Dayton Technical Serv
ices Co., Dayton, Ohio, to cover the
Dayton area.

Audax Inc., Div. of Rek-O-Kut Co.,
Inc., Corona, N. Y., announces the ap
pointment of Farrow and Dobbs,
Saratoga, Calif., as representatives
in the Northern California territory.
ELECTRONIC INDUSTRIES

•

Octobar 1961

^No.93-V »

EISLER ENGINEERING CO.. INC

Writ» For Catalog W-4f

770 So. 13th St., NEWARK 3, N. J
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Industry
News
Lee Ballengee
appointed Vice
President-Marketing, Cinch Mfg. Co
Chicago, Ill.

John ,1. Moran—elected Executive
Vice President, Sigma Instruments,
Inc., South Braintree, Mass.
Patrick J. Morrisey—appointed V ice
President, Marketing, Dresser Electronics, HST Div. Garland, Tex.

Miles Powell, Jr.—appointed Gen
eral Sales Manager, Chemplast, Inc.
E. Newark, N. J.

David F. Hansen—appointed Sales
Manager, Howard Industries,
Racine, Wis.

J. Burton Henry—named Director
of Sales, International Resistance Co.,
Phila., Pa.

Robert E. Gaffney — named Manager - Systems Marketing, General
Electric Co.’s Light Military Elec
tronics Dept., Utica, N. Y.

Richard K. Mosher—promoted to
Vice President, Systems Div., LaboraBoston,
Electronics
tory
Mass.

Lance P. Johnson—named to the
post of Product Exploitation Director,
Hughes Aircraft
Culver City
Calif.

appointed
Hickie
David IX
Manager of Marketing, Lynchburg
Operation, General Electric Co.’s Rec
tifier Components Dept., Lynchburg,
Vincent DiNapoli—appointed Viet
President and General Manager, East
ern Operations, Hermetic Seal Corp.
No. Arlington, N. J.
Captain Sani E. Edelstein. Jr. USN
—appointed Director of the Armed
Services Electro-Standards Agency,
Ft. Monmouth, N. J.

Edward Hachorik—appointed Exec
utive Vice President, Allied Control
Co., Inc., New York, N. Y.

R. VI. Dunean—named Head of the
Procurement and Distribution Section,
General Electric Tube Dept., Owens
boro, Ky.

Arthur P Hill—named Head, Ad
vanced Systems Dept., Government
and Industrial Group, Philco Corp.,
Lexington, Mass.

Joseph .1. Kaleba—named Manager
of Product Design and Specifications
Section, Shure Brothers, Inc., Evans
ton, Ill.

P. J Morrisey

E Eachorik

L. P Johnson

Thomas H. O’Brien—promoted to
Vice President-Operations, PRD Elec
tronics, Inc., Brooklyn, N. Y.

Heinz K. Kuhlmann — appointed
Product Manager, Appliance and
Vending Controls, Oak Mfg. Co., Crys
tal Lake, Ill.

John E. Johnson—appointed Staff
Vice President, Radio Corp, of Amer
ica, New York, N. Y.

more than

1000
types

STANDARD
ELECTRICAL
PARTS delivered

FAST!

Silicone Rubber
CONDUCTIVE GASKETING
COHRlastic Conductive Gasketing Types 8515 and 8520 are 30 and 24
mesh aluminum alloy wire cloth impregnated with silicone rubber to a
thickness of .016” and .020”. Developed by CHR specifically for high
temperature use, this conductive gasketing material conforms easily to
irregu)*r ¡urfatrs nnd is imperviow, to fluids It wait and shield, effre•
tively yet conducts high frequency currents with integrity. COHRlastic
Conductive Gasketing is recommended for wave guide gasketing, for
shielding between magnetos and their bases, in ignition harnesses, in
quick di^conrcct plug'- etc
In addition to this new high temperature material, COHRlastic conduc
tive gasketing is available with 30 and 24 mesh aluminum wire impreg
nated with neoprene to a thickness of .016” and .020”. (COHRlastic
Type 8016 and 8020).
Both types of Conductive Gasketing are available from stock in k” widths
in lengths up to 50 yards or as cut gaskets.
FREE SAMPLES

Sold nationally through distributor!

ZIERICK MANUFACTURING CORP.
106 Beechwood Ave
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New Rochelle, N Y.
*
NEw Rochelle 6-8S20
Circle 136 on Inquiry Card

CONNECTICUT HARD RUBBER
Main Office: New Haven 9, Connecticut
Circle 137 on Inquiry Card
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New from Bendix

E-200 HIGH TEMPERATURE CAPACITORS

Operable to +200°C
The Bendix® E-200 series of lightweight, small
size capacitors is designed for installations re
quiring a high degree of component reliability
at operating temperatures as high as 200 C.
High temperature capability and mica-like
electrical characteristics enable the E-200 series
to withstand extremely high orders of AC in
small envelope size at all ambients under 200° C.
The new series is designed and manufactured

to a Bendix specification which is patterned
after the high reliability specification MIL-C14157B, proposed.
Hermetically sealed in tubular or rectangular
housings, these capacitors offer superior resist
ance to mechanical and climatic environments.
E-200 CHARACTERISTICS: * Wound mice papers •
Solid imprégnants * Exceptional stability • High insulation
resistance * Radiation resistance • Outstanding dependability

For full details, write

Scintilla Division
SIDNEY, NEW YOiK

Canadian Affilia»» Aviation Electric, Ltd., 200 lauranlien Blvd., Montreal 9, Quebec. Export Seiet & Service Bendix International. 205 E 42nd St., New York 17. N Y.
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300/¿VOLTS 300/¿VOLTS 300/¿VOLTS
/¿VOLTS 300/¿V0LTS‘ 300/¿VOLTS 300
300 /¿VOLTS SOO^OLTS 300 /¿VOLTS
/¿VOLTS
JS 300
300/¿V
[«VOLTS
/¿VOLTS
TS 300
juVOLTS
/¿VOLTS
ITS’ 300

Industry

News
Gordon I.. Ness—named Instrumen
tation Marketing Manager, Fairchild
Semiconductor Corp., Mountain View,
Calif.
ksa M. Pearson—appointed Direc
tor of Electronic Marketing, National
Dallas, Tex.
Geophysical Co.
Robert R. Jay—named Manager of
Product Marketing, Transistor Div.,
Sprague Electric Co., Concord, N. H.

John T. Ralph—appointed Product
Planning Manager, Cinch Manufac
turing Co., Chicago, Ill.

Clarence E. Watson—appointed Vice
President - Business Administration,
CBS Laboratories, Stamford, Conn.

/¿VOLTS
RF VOLTMETER

S Harman

C E. Watson

Sidney Harman—elected President
and Chief Executive Officer, Jerrold
Electronics Corp., Phila., Pa.

TRE LEADER

R.F. Voltage Measurements
at Low Level
from 10 KC to 600 MC
MODEL 91-CA

MODEL 91-C

300 microvolts to 3 volts

1000 microvolts to 3 volts

Price; $495

Price: $395

Inductance Bridge

Boonton

Capacitance Bridge

ELECTRONICS

Morris Plains, N. J. « JEfferson 9 4210
200
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Robert Shevlot — appointed Sales
Manager, Telonio Industries,
Beech Grove, Ind.
Div
Sperry
Electronic Tube
Gainesville, Fla., announces the fol
lowing appointments: Charles E. Rich
—Assistant Manager for Special Proj
ects; David E. Musgrave—Assistant
Market Manager; Oscar W. Nestor—
Production Manager; and Warren L.
Vergason—Market Development Man
ager.

W. Herbert Lamb—appointed Vice
President, Microwave Device Div.,
Sylvania Electric Products Inc., New
York, N. Y.

ALSO MANUFACTURERS OF THE FOLLOWING INSTRUMENTS:

DC Millivoltmeter

Taylor Fibre Co., Norristown, Pa.,
announces the following appoint
ments: Richard R Hydeman—named
Vice President, Marketing and Engi
neering; and Frank P. Kelly—named
Vice President, Manufacturing.

UHF Grid Dip Meter

Corp.

Gordon S. Burroughs, former Vice
President for Military, Industrial and
Advanced Systems at CBS Labora
tories—has formed Burroughs Elec
tronics, Inc., River Rd., Cos Cob,
Conn,. R&D firm with emphasis on
space exploration and satellite appli
cations.
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Jaguar: Cornell-Dubilier’s new dual dielectric (polyester film and impregnated kraft paper), triclad cardboard tubulars, Type PTL. Triclad case
consists of specially-impregnated glossy black kraft envelope enclosing a bonded shield of aluminum foil and moisture-resistant polyester film.

JAGUAR!
Molded Capacitor Characteristics at a Cardboard Tubular Price
The skin of the rugged, wax-free CDE Jaguar opens a
new era in cardboard tubular capacitors. Here’s why:
Unbelievable moisture resistance! Withstands 95100% relative humidity at 75C for more than 48
hours!
Unprecedented temperature capabilities! —55°C to
4-125 C with no derating. It is unaffected by acci
dental contact with a hot soldering iron!
Remarkable insulation resistance! 5,000 megohms
x mfds @ 25°C.

Solid dielectric impregnant! Eliminates the messy
leakage encountered with oil-impregnated tubulars.
Wherever you need a capacitor for commercial or
industrial DC, AC and pulsed DC applications—spark
suppression, power supplies, RC circuits, coupling or
bypassing—wherever a 200 to 1600 volt, .001 to 1.0
mfd performance band fits your requirements, you
owe it to yourself to specify Jaguar.
You get molded capacitor characteristics at a card
board tubular price! Ask your CDE representative.

CMNEll-OUIILIER ELECTRONICS, OIV OF FEDERAL PACIFIC ELECTRIC CO., SO PARIS ST NEWARK 1. N.
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DUBILIER
Circle 140 on Inquiry Card

PROFESSIONAL
OPPORTUNITIES
Reporting late developments affecting the employment picture in the Electronic Industries
Design Engineers
Development Engineers
Administrative Engineers
Physicists * Mathematicians * Electronic Instructors
Field Engineers

Image of Scientist
Disputed by Psychologist
According to Harvard psycholo
gist Dr. Anne Hoe, the widely held
public image of the scientist as
cold, detached, completely objective
and impersonal about his work
“could hardly be further from the
truth.” Any creative scientist “is
very deeply involved emotionally
and personally in his work,” and
is himself his own most essential
tool, she said.
Dr. Roe notes that studies relat
ing to the personality patterns of
productive scientists have shown
them to be independent and openminded, with a “strong liking for
turning disorder into order.” They
have strong egos and strong con
trol over their impuses. They pre
fer interpersonal relations of low
intensity and dislike interpersonal
controversy in any form. They also
show “much stronger preoccupa
tion with things and ideas than
with people ” They like to take cal
culated risks, but risks involving
nature, not people, and risks not
dependent on luck.

Higher Salaries
For Engineers
Beginning salaries for graduat
ing engineers at Cornell University
are 4 per cent higher this year than
last, according to Donald H. Moyer,
director of the office of student per
sonnel for the College of Engineer
ing.
Reporting on salaries in the field.
Mr. Moyer commented that signifi
cant changes occurred during the
60’s. Previously engineers were
hired at good salaries but reached
a plateau midway in their careers,
after which it was difficult to rise
without entering some phase of ad
ministration.
Increasingly, and
especially in large corporations, ex
ceptional professional engineers are
being better paid than formerly
without the need to resort to ad
ministrative work.
ELECTRONIC INDUSTRIES

*

Engineering Writers
Produetion Engineers

U. S. Office of Education Reports
Increase In Number of Doctorates
At least 10,500 doctorates were granted during the 1960-61 academic
year, according to the U. S. Office of Education. This compares with 9,800
in 1959-60 and 9,400 in 1958-59. Final figures on the number of doctorates
granted during 1960-61 will be available in a few months following a sur
vey begun at the close of the school year.
The Office of Education said that 605 colleges and universities granting
advanced degrees reported that
about 13,400 graduate students
SIGN LANGUAGE
were scheduled to complete their
last year of work necessary for a
doctorate during the 1960-61 aca
demic year. However, experience
has shown that about one out of
five candidates does not complete
his last year of work on schedule.
Of the 13,400 students working
on their doctorates 2,400 were ma
joring in such subjects as chemist
ry, metallurgy, physics, geophyhics
and oceanography. Next in popular
ity were education with approxi
mately 1,900 doctoral candidates;
social sciences with about 1,600 : en
gineering, with 1,500 and the bio
Instructor Bill Williams directs practice in
logical sciences, with nearly 1,400.
sign language training class at Lockheed Mis
siles and Space Div., Sunnyvale, Calif. Stu
Approximately 314,000 students
dents arc supervisory personnel who are
were enrolled in 1959-60 for all
learning how to communicate with deaf em
levels of advanced degrees. Of
ployees. Girl in foreground is Odessa Pate,
these, about two-thirds had com
deaf electronics assembler who is present to
give class experience in sign communications.
pleted less than one full year of
required work. Another third had
completed more than a year of
Women Engineers Award
graduate work for either a doctor’s
or master’s degree.
Miss Laurel van der Wal, head
Almost 95,000 were enrolled in
of bio-astronautics at Space Tech
graduate work in education ; 37,300
nology Laboratories Inc., Calif.,
in social sciences; 36,600 in engi
has received the 1961 Society of
neering; 25,700 in physical sci
Women Engineers Achievement
ences; 25,300 in business and com
Award, the highest honor pre
merce; 14,800 in biological sci
sented by the 600-members-plus
ences; 13,500 in English and jour
organization.
nalism; 11,800 in mathematics; and
Miss van der Wal, who was
6,300 in foreign language and
named 1961 Woman Scientist of
literature.
the Year by the Los Angeles
Times, is best known for originat
ing and implementing Project
MIA in which white mice hitch
hiked rides to outer space in the
FOR MORE INFORMATION . . .
nose cones of Thor-Able rockets
an positions described in this
in 1958. Heartbeats of the mice
section fill out the convenient
were measured and telemetered to
Inquiry card, page 173.
earth.
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The Conference is anticipating an attendance of 15,000 engineers and scientists.
Over 400 electronic firms are exhibiting their products.

A concentrated effort is also being made to acquaint the visitors
with the techniques of computer operations and applications.

National Electronics Conference
Opens
NGINEERS attending the 17th
directed toward those concerned
Annual National Electronics
with elementary engineering math
Conference in Chicago at the Inter ematics in design and sales. Ex
national Amphitheater on October
hibits and demonstrations of com
9. 10, 11, will have the opportunity
puters will run continuously
of learning how to use modern
through exhibit hours.
digital computer systems. A special
computer workshop using actual
E.R.A. Becomes Sponsor
modern digital and analog com
puter installations will be one of
Over 400 electronic firms will ex
the highlights of the 1961 confer
hibit their products. About 15,000
ence. According to Thomas F.
engineers and scientists are ex
Jones, head of Purdue University’s
pected to attend the conference.
electrical engineering department.
The NEC is a non-profit organi
The program will include demon
zation devoted to the advancement
strations of basic computer con
of electronic science and education.
cepts and techniques.
In addition to the eleven partici
Citing the increasing utilization
pants, the conference is sponsored
of electronic data processing tech
by the American Institute of Elec
niques in all areas of engineering,
trical Engineers, Illinois Institute
he stated that the workshop will be
of Technology, Institute of Radio

E

Dr. Lloyd V. Berkner, President of IRE who
will speak on “Electronics—The Nerve System
of Industry.”
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Robert W. Calvin, President of Motorola Inc.,
who will speak on “Electronics Unlimited."

Engineers, Illinois and Northwest
ern Universities.
Joseph J. Gershon, NEC Presi
dent announced that the Electronic
Representatives Association be
comes the eleventh NEC partici
pant. As a participant, ERA will be
represented on the NEC Board of
Directors and will contribute to the
management of the National Elec
tronics Conference programs and
activities. NEC is recognized as the
nation’s leading forum on elec
tronic research, development, ap
plication and education.

Special R and D Studies
A study of Research and Devel
opment in the Chicago-Area Elec
tronics Industry is in its final
Brig. Gen. David P. Gibbs, Deputy Chief of
Communications and Electronics for North
American Air Defense Command. He will
speak on "NORAND Communications and
Electronics."

ELECTRONIC INDUSTRIES
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Main Entrance to the Chicago Exhibition Center
tor I962

October 9th
stages at Northwestern University.
It is scheduled for completion in
time for the results to be presented
at this next conference. The study
was initiated by the Professional
Group on Engineering Management
(PGEM) of the Institute of Radio
Engineers and has been sponsored
by the National Electronics Con
ference and supported by grants
from 25 Chicago electronic com
panies.
The study is aimed at a better
understanding of the relationships
between the following factors in
the Chicago-area Electronics In
dustry: management attitudes to
ward research, attitudes of the
financial community, research cli
mate in the community, resources
allocated to and constraints im
posed upon company research and
development, R and D capabilities
in the Chicago area, R and D
achievements of Chicago compa
nies, and economic results (pri
marily rates of growth).
One of these other studies is a
long term investigation of the ef
fects of corporate decentralization
on research and development in
over 100 large corporations in half
a dozen industries (including elec
tronics). Another is a survey of
the time and effort required to de
velop new technical skills in the
military electronics industry, such
as infrared, computers, human fac
tors, and inertial guidance.
No final conclusions have been
reached as yet, but the general im
pression is that the Chicago-Area
Electronics Industry has not placed

enough emphasis on advanced re
search in the new areas of electronics such as: solid-state, computers, microwave, weapons systerns, control systems, and sophisti
cated instrumentation.
Recruiting Problems

Chicago firms have had poor suc
cess in recruiting and holding out
standing researchers, as compared
with other areas of electronic re
search, such as Boston, New York,
and the San Francisco Bay area.
Relations with local universities
in terms of company-sponsored ad
vanced degrees, cooperative re
search projects, and participation
in research seminars, are also lack
ing for a large percentage of Chi
cago electronics companies, and at
a low rental for most.
A striking aspect of the com
position of the Chicago area elec
tronics industry is the small num-

her of new Research-Based Enter
prises, which abound in such loca
tions as Boston, Washington, D. C.,
the San Francisco Bay area, and
the New York Metropolitan area.
Heavy concentrations of such firms
in these other areas set the tone
and pace of electronics research
and development. So far the study
has turned up less than a dozen of
this kind of firm in Chicago-area
electronics.

Industrial Evaluation
In addition to the NU report, re
sults of an Armour Research Foun
dation study on research activity
in the midwest will be reported at
the National Electronics Confer
ence. The Foundation study is be
ing conducted by Wayne Kent of
the ARF Techno-Economics Re
search Div.

Both studies were prompted by
(Continued on page 211)

COMPUTER WORKSHOP PROGRAM
Monda) (morning .ind repeated in
afternoon)

ELECTRONIC INDUSTRIES • Octobar 1961

The Digital Computer, Thomas F.
Jones, head of Electrical Engineer
ing, Purdue University.
1. The Structure of a Digital Com
puter

2. Simple Approach to Program
ming a Digital Computer
At the end of the first session, at
tendees should be able to use a
digital computer to solve simple
problems.

Tuesday (morning and repeated in
afternoon)
The Analog Computer, Professor
Vincent Rideout, University of Wis
consin
1. Operational Components
2. Problem Set Up
3. Basic Concepts and Techniques
Demonstrated

Wednesday (morning and repeated in
afternoon)
Detailed Examples of Problem Solv
ing on Digital and Analog Com
puters, Jones and Rideout.
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The Representative's Role
in Electronics
By ROBERT ASEN
President, RMC Associates

I N many manufacturer-representative relationships,
a time occurs when the manufacturer looks quizzi
cally at the commission checks he’s paying out, and
ponders whether he should begin employing his own
salesmen? The merits of both methods of marketing
have been debated for years—sometimes even logically !
When a $5 million sales mark is reached in the
electronics business, commissions paid to a represen

tative become significant. Naturally, the manufac
turer shows increasing concern about his sales opera
tions and procedure; it may occur to him, for instance,
that he lacks complete control over the men who sell
his product. But this would disregard the fact that
independent rep organizations have a much stronger
motivation than company-employed salesmen.
In practice, the lower the sales volume the more
necessary the experienced representative becomes. In
deed. for a company just starting out in business, any
other sales method would require too great an invest
ment, too much internal supervisory personnel, and too
large a fixed overhead.
In electronics, particularly, the new manufacturer
would have to think of salesmen in terms of OIE—
Overall Instrumentation Experience. This means
Field Engineers—men whose unique combination of
talents includes ability to sell, engineering education
and electronic experience. Men of this calibre can
only be fielded by a new manufacturer at prohibitive
cost.
Considering that his reps handle several lines, the
manufacturer may feel that his own line suffers from
what appears to be a part-time selling effort. Here
he overlooks a key fact: The representative’s area
salesmen usually outnumber company salesmen. Also,
the rep’s salesmen—especially because they handle
more than one line—generate leads for all lines each
time they call on a customer. This provides an auto
matic entree for our dubious manufacturer’s products
into potential sales areas his own sales force could
have missed.

Eventually, the company chief will face the fact that
his representatives are making quite a bit of money.

And at this time he may be in a position to finance his
own sales force.
At this point the representative faces the danger of
losing the investment he has made in developing the
manufacturer—and there is no doubt that a consider
able investment has been made. Even if the early
association of the manufacturer and his representa
tive occurs under ideal business conditions, some time
must elapse before the representative’s commissions
will begin to match his expenses. This is particularly
true when the manufacturer first opens his doors—
before he has earned product acceptance. In all likeli
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hood, when a representative takes on a new manufac
turer several years will pass before the representa
tive reaps any return.
The representative’s problem, then, is how to pro
tect his investment after the manufacturer has grown,
has achieved market acceptance, and is operating on a
soundly profitable basis. Though formidable, this
problem can be equally resolved.
The salient thought, while thinking of a solution,
is that the manufacturer’s marketing requirements
change as he grows.
Beginning our analysis with a situation typifying
the electronics industry, let us take a new manufac
turer requiring engineering field representation: At
the outset, one objective is of paramount importance—
to guarantee a sales volume that will yield the manu
facturer sufficient income to cover his expenses plus
an adequate sum for expansion. In the period follow
ing the business launching, the sales volume is verita
bly a life and death matter. It determines whether
the manufacturer will survive. In this critical time
the representative’s organization can supply the im
mediate sales power that is the marrow of survival.
During this time an all-inclusive marketing program
would logically be held in abeyance. This means that
advertising, technical mailings and comprehensive
sales promotion aids would be kept to an absolute
minimum.
A REPRINT

of this article can be obtained by writing on company letterhead to
The Editor

ELECTRONIC INDUSTRIES. Chestnut & 56th Sts., Phila. 39, Pa.

However, when the manufacturer matures and de
velops, when he introduces new products, gains mar
ket acceptance and attains favorable industry recog
nition, these sales-supporting activities become in
creasingly important. At this phase both the manu
facturer and his representative have grown to a de
gree that complicates their close personal ties. Most
important of all, the marketing function has changed
so that the rep’s original crucial importance in the
pure selling aspect has now lessened. At this junc
ture, it is necessary for the rep to anticipate support
ing activities and develop his role in them so that he
remains as essential to his principal as he was ini
tially. The evolving marketing function calls for the
rep’s weighty contribution which enables the manu
facturer to concentrate on areas other than marketing.
Local advertising and promotion programs, minimiz
ing of paperwork, equipment servicing, future market
feel and new product suggestions are a few of the
rep’s contributions to the manufacturer’s long term
growth and stability.
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KEEPING
GOOD
COMPANY

As an electrical-electronic engineer, you realize that
many factors play a part in your professional
advancement Among these are the reputation of the
company that employs you; the opportunity to
express your ideas and theories; adequate, up-todate facilities; and associates recognized for their
abilities and accomplishments. We call this "Keep
ing Good Company.” We believe you’ll find all these
at Boeing / Wichita. Our engineers are currently
pursuing a number of new concepts and working in
New Product Development areas. These activities
have created some top-level opportunities for senior
electrical-electronic engineers experienced in ...

Antenna design and application ... Microwave sys
tems ... Acoustics... Infrared systems... Optics...
Navigational systems... Electronic systems analy
sis... and related areas. Start “Keeping Good
Company" now. If you have a B. S. degree and a
minimum of five years experience or if you are work
ing toward or already have an MS or PhD degree,
you may find your future here. And you and your
family will like mid-America living. For more about
your opportunities for professional advancement,
write in complete confidence to Mr. Melvin Vobach,
Dept. OEO, The Boeing Company, Wichita Division,
Wichita 1, Kansas.

An Equal Opportunity Employer
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3 ) An order department which would minimize the
manufacturer’s paperwork. This spells out into
the rep’s order department correcting orders at
source; processing orders; fully controlling the
paperwork so that customers’ questions can be
cleared up by phone; expediting orders via tele
type connections with principals.
4 » The rep should have proper facilities which
project an impressive image of his principal’s
company to callers at his (rep’s) office.
5 ) The rep should carry the burden of local adver
tising and promotion. This includes regular di
rect mailings and regional space ads which sup
plement the manufacturer’s national advertising.
Sponsoring and participating in local trade shows
or open houses is also within this category. As
sisting his principals at national trade shows
which takes place in his sales region represents
another facet of promotional support the rep
can render.
In conclusion, it has been suggested that
stronger contracts between the rep and his prin
cipals would help the rep protect his investment.
Following this logic, some have said that even
the word “contract” is misnomer—that the legal
binder should rather be called a “working agree
ment.” Behind this reasoning is the fact that dis
satisfaction on either side can render even the most
binding contract useless. For the manufacturer,
the relationship can continue and be effective only
w'hile he gives co-operation and still more co
operation.

Representative s Role
The aforementioned functions in no way negate the
manufacturers’ rep’s major responsibilities:
a ) To promote sales of the manufacturer’s products
in a manner making for long-term customer re
lationships;
b » To aid the manufacturer in achieving his growth
objectives via sufficient sales volume and infor
mation feedback.
c) To carry out both of these responsibilities with
greater efficiency and at low’er cost than the man
ufacturer.
The leader of the representative organization should
cooperate closely with the manufacturer’s sales man
ager. Plan sales meetings, contribute to the agenda
and add to the broad-gauge thinking that shapes the
manufacturer’s sales program.
A manufacturer would think twice before trying to
replace a rep whose field organization is supplying
him with important specific services for the commissions he pays. Listing some of the rep’s major
services :
1 ) Territory coverage in depth and scope—enough
sales specialists to keep ahead of the growth in
the territory. The rep should also be cognizant
of and introduce new and better marketing tech
niques. The manufacturer will then rely on him
and look to him for leadership in this area.
2
) Local service and stocking of parts.

NCR

military electronics
Our rapidly expanding Military Development and Marketing Department in Dayton
needs qualified, experienced men to fill these positions:
• MECHANICAL ENGINEER — BSME or

MSME.

2-5 years in design of mechanical as
semblies. Should have a sound back
ground in shock mounting and packag
ing of electronic equipment. Advanced
opening also exists for commercial
work involving precision mechanism
design.
• SENIOR COMMUNICATIONS ENGINEER
STAFF LEVEL—MSEE or BSEE, 8-12 years

in
development of communications sys
tems. Experience in pulse and digital
techniques desirable. Requires technical
depth and project management expe
rience.
• ELECTRONIC ENGINEERS — BSEE er MSEE.

2-5 years with electronic ground based
and airborne equipment development. A
background in one of the following
areas is necessary: Circuit Design,
Logic Design, Electronic Power Sup
plies, Electronic Packaging, or Test
Equipment Design.
• CIRCUIT

ENGINEERS

—

BSEE

er

MSEE,

5-7 years in design of solid state and
vacuum tube circuits. Experience in
designing circuits for reliable opera
tion under worst case conditions.

23 :

Circle 802 on

‘Opportunities” Inquiry Card

3-5 years
in design of digital logic systems.
Should be acquainted with methods of
achieving reliable operation with mini
mum circuit elements.

• LOGIC ENGINEERS—BSEE at MSEE,

• COMMUNICATION SYSTEM
BSEE er MSEE, 5-7 years in

ENGINEERS

—

the high fre
quency communication area. Should
have the experience in long distance
propagation with emphasis on solution
of multipath effects in the 2-30 mc
range.
> COMPONENT ENGINEERS—«SEE, 2-4 years
in testing and evaluation of electronic
components. Should be familiar with
Mil Specs and component selection.

If you are qualified and interested in
applying for one of these challenging
positions, send your resume to :
Mr

The

Thom»'

F

Wade, Technical

Placement

National Cash Register Company, Main

and K Streets, Dayton 9, Ohio
All quolitifd applicants trill ba considarad rtgardloot of roca, crtad. color, or national origin.
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WEAPON SYSTEM
MANAGEMENT
AT REPUBLIC

As one of the top 15 Prime Contractors to the DOD.
Republic has demonstrated its capability to create total
aircraft, missile, and space vehicle systems. Electronics is an
important part of this capability.

Opportunitie* are at
2 Republic Location»:
Farmingdale and Mineola.
I,»ng Gland, N. 1.
11 rite to:
Mr George R Hickman
Technical Employment Manager
Dept. 13K
Republic Aviation Corporation
Farmingdale. Long Island, N Y.

Mr. Paul Hartman
Technical Employment
Dept. 13K-A
Missile Systems Division
Republic Aviation Corporation
223 Jericho Turnpike
Mineola, Long Island. N Y.

Over 250 Electronics Engineers and Scientists at Republic are extending
parameters in communications, navigation, guidance & control,
detection and data handling. A recent prime contract award has placed
special emphasis on reconnaissance. As Weapon System Manager,
Republic is responsible for developing this capability for its F-105D
“flying electronic platform,” the free world’s most versatile and
sophisticated manned weapon system.
Defining system requirements, conducting analytical studies, evaluating
overall design, and monitoring progress of subcontractors are
engineering tasks requiring broad technical knowledge and high
analytical ability. Difficult problems in subsystem integration, density
packaging, and reliability must be solved.
Inquiries are invited from Electronics Engineers and Physicists with
experience in: Radar (front & side looking) / Infrared & Optical
Systems / Antennas & Radomes / Digital Computers & Data Links /
Flight & Fire Control Systems / High Speed Tape Recorders /
Aerospace Ground Support Equipment.

All programs are backed by the H laboratories of
Republic’s new Paul Moore Research & Development Center,
the only fully integrated research complex
exploring every vital aspect of the aerospace technology
An Equal Opportunity Employer
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GE Returns to Diodes
After 7-Year Absence

DEVELOPMENT

An important p Bl 4^ I Bl
position is open
for a mechani- b All —I Al Bi Bi Bw cal engineer to
design and ■■ 11 wl BIB Bh Ba IB develop trans
ducer computer packages used for supplying basic aero
dynamic data with extreme accuracy.
This work also involves synthesis of transducer outputs to
compute information such as true angle of attack and yaw,
free stream static pressure, rocket or jump angle and absolute
air density at flight altitude.
Valuable experience would include the utilization of air data
for armament, fire control and autopilot; jet engine pressure
ratio indicators and engine inlet controls.
At least three years experience is necessary, and an MS
degree is highly desirable. Location of this assignment will be
in AiResearch’s new electronic-electromechanical facility.
U.S. citizenship or previous security clearance required.
Garrett is an “equal opportunity” employer. Send complete
resume to Mr. Thomas Watson.

▼HE

CORPORATION

fliPesearch Manufacturing Division
9851 So. Sepulveda Blvd., Los Angeles 45, California
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After a 7-year absence, the Gen
eral Electric Company is back in
the semiconductor diode business.
Since 1954, G.E. has marketed only
transistors and rectifiers in the
semiconductor field.
As its first signal diode product
GE announced a silicon planar,
epitaxial, passivated diode de
signed for the very high speed
computer market and for general
purpose use.
James H. Sweeney, manager of
the signal diode project, estimates
that industry sales of signal
diodes in 1961 will reach $100million. This would be about 20%
of the semiconductor industry’s
predicted total sales of $500-million for the year. He predicts that
the industry’s signal diode sales
will double by 1965.
General Electric is also produc
ing an extensive line of tunnel
and back diodes in germanium and
gallium arsenide.
Sweeney estimates that usage of
tunnel diodes will increase “from
today’s million or so units to well
over 100-million units by 1965.”
GE’s new signal diode, which
has been designated the SD-150,
is available with the same elec
trical specifications in both the
conventional subminiature glass
diode package and a new, hermeti
cally sealed microminiature pack
age.
General Electric also has the
diodes available in a line of
molded matched pairs and quads.
Price of the SD-150 in quantity
to original equipment manufac
turers is $5.50 each. In the micro
miniature package in quantity,
also to OEM’s, it is priced at $8.90
each.

Polarad Awarded
$4 Million Contract
The Bureau of Ships of the U. S.
Navy has awarded Polarad Electronics
Corp., Long Island City, New York, a
contract in excess of $4,000,000 to
furnish a quantity of AN/URC-32
Single Sideband Ship-to-Shore Trans
ceivers and auxiliary equipment.
The AN/URC-32 is a combined
transmitter - receiver designed for
shipboard installation. Covering the
frequencies of from 2 to 29.9 mc, it
features single sideband transmission
of 500 watts, which is equivalent to
4,000 watts a-m, in the audio frequen
cies of 200 to 2,600 cycles. The unit is
crystal-controlled throughout its en
tire transmission spectrum and is ac
curate to one part in a million.
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N. E. C
(Continued from page 205)
charges levelled at Chicago-area
electronic firms by Dr. Frederick
E. Terman of Stanford University,
who appeared as a speaker during
the 1960 National Electronics Conference. Terman,
that time,
claimed that the Chicago-area was
deficient in electronic research and
development, and that, as a result,
major systems contracts were being
awarded to firms on the east and
west coasts.

TELEMETRY BY
TELE-DYNAMICS

NEW Low Level
Subcarrier Oscillator

Student Program

WHY

MAJOR C. R. TUBE MFGRS.
RECOMMEND VAI/EQ

SYNTRONIC

About 600 high school students
have been invited to the conven
tion with a view to interesting
them m an electronics career. It is
believed that this will be the first
time that such an invitation has
been made for students to attend
a professional meeting of this na
ture. The students will hear experts
speak on three subjects covering
the electronics industry in its vast
scope, and the careers it offers.

YUKlJ

Syntronic yoke procedure originated the
industry standard for specification cor

w

relation between yoke, c. r. tube and
circuitry. For a helpful, time-saving
checklist covering all physical and
electrical yoke parameters and their
determining conditions, request
ELECTRONICS reprint #12-59. Thor
ough correlation enables Syntronic to

guarantee accepted specifications.

MODEL

5015A

Call your nearest SYNTRONIC R£P today
Boston-New Eng..
New York Area;
Phila. Area:
Wash.-Balt. Area:
Indianapolis:
Los Angelos:

NOrwood 7-3164
OXtord 5-0255
MOhawk 4-4200
APpleton 7-1023
Victor 6-0359
Cumberland 3-1201

syntronic
INSTRUMENT s. I Nf .

100 Industrial Road, Addison, Illinois
Phone: Klngswood 3-6444

SEMICONDUCTORIZED

POWER SUPPLY
0-1.5 AMP
*All Silicua
Smelt-Signal
Trentiitor
Amplifier with
Planer Diffuied
Junction
Input Stege

Th« Industry'« broadest yoks tin« ,
already tooled
tor quantity production. Or, yoked can be cuetom de
signed to your precise requirement.

$23450
FOI FACTOkY

High stability solid state
DC power supply with ud
lustable current limiting,
.05% regulation, 500
ripple. .01 i) source imped
ance, 50 y» response time,
.01 volts drift/24 hours,
55440— input.
IMMEDIATE DELIVERY
Write For Complete Catalog

^»er SesifK kc,
y
’

1700 SHAMES DRIVE
WfSTBURY, I I., N. V

EOgowood 3 4200 Aroo Codo 514

Circle 144 on Inquiry Card
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The Type 1274A Low Level Subcarrier Os
cillator is an outstanding member of Tele
Dynamic's new line of transistorized tele
metry components for today's aerospace
applications.

Designed to operate at unlimited altitudes,
the 1274Acan be activated by a ± 5 millivolt
level differential signal. The input imped
ance is greater than 90 K ohms. It is ex
tremely stable, has true differential floating
input, and inherent deviation limiting which
prevents over-deviation of greater than ±
22% from center frequency. Common mode
rejection is 110 db mm. for a 10 volt peak
to peak AC signal up to 2100 cycles. Silicon
transistors allow operation over broad tem
perature ranges and latest packaging tech
niques reduce the volume of the 1274A to
only 4.5 cu. in. and its weight to approxi
mately 4 ounces.

For detailed technical bulletins, call the
American Bosch Arma marketing offices in
Washington, Dayton or Los Angeles. Or
write or call Tele-Dynamics Division, Amer
ican Bosch Arma Corporation, 5000 Park
side Avenue, Philadelphia 31, Pa. Tele
phone; TRinity 8-3000.

TELE-DYNAMICS
DIVISION
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Electronic Sources
REGULARLY REVIEWED
AUSTRALIA

Up-to-the-minute abstracts of articles appearing in
the leading foreign electronic engineering manuals

AWA Tech. Rn AWA Technical Review
Proc. AIRE. Proceedings id the
of Radio Engineers

Institution

CANADA
Can. Elec. Eng. Canadian Electronics Engi
neeruig
El. A Comm Electronics anil Communications

ENGLAND
ATE J. ATE Journal
BBC Mono. BBC Engineering Monographs
Brit. C.&E. British Communications A Elec
tronics
El. Tech. Electronic Technology
G EC J. General Electrical Co. Journal
J. BIRE. Journal of the British Institution
of Radio Engineers
Proc. BIEE. Proceedings of Institution of
Electrical Engineers
Tech. Comm. Technical Communications

FRANCE
Bull. Fr. El Bulletin tk la Société Fran
çaise des Electriciens
Cab. & Trans. Cables A Transmission
Comp. Rend. Comptes Rendus Hebdomadaires
des Séances
Onde L’Onde Electrique
El. et Auto. Electronique »t Automatisme
Re«. Tech. Revue Technique
Telonde. Telonde
Toute R. Toute U Radio
Vide. Le Vide

KIT
ANTENNAS. PROPAGATION
Lens-< 'ompensated Hironical Aerial. L. Solymar. "El. Tech.” June 1961. 3 pp. The dimen
sions of a biconieal aerial can bo significantly
reduced by correcting the phase error in the
mouth by a hyperbolic lens. The radiation
pattern of this aerial ia calculated with the
aid of the Stratton-Chu formula. (England.)
Reduced Frequency Sensitivity of the Radia
tion Pattern of Wide-Band Omnidirectional
Radiators. H. Meinke and H Kraus. "Nach.
Z." May 1961. 5 pp. The aim in antenna de
sign Is a radiation pattern with the lowest
possible frequency sensitivity in addition to the
lowest possible frequency sensitivity of the
input impedance The existing possibilities are
discussed. Test arrangements with dielectric
lenses are described and the results obtained
are discussed. (Germany.)

AUDIO
The Evolution of the Package. J. R. Simpson
“Can. Elec. Eng." April 1961. 8 pp. The
growing complexity of operating procedures
in modern radio and television studios, and the
need to keep operating costs at a minimum,
have lead to the evolution of packaged audio
control consoles. This is a discussion of the
main design considerations with examples of
new packaged equipment. (Canada.)

POLAND
Pract ITR. Prace Instytutu Tele-I Radiotechnieznego
Roz. Elek. Rozpnwy Electrotechnizne

USSR
Arto, i Tel. Artomatika 1 Telemakhanika
Radio. Radio
Radiotek. Radioteknika 1 Elektranika
Rad. i Elek. Radioteknika 1 Elektranika
Iz. Acad. Bulletin of Academy of Sciences
USSR

• Photocopies of all foreign articles
are available at 75 cents per page,
remitted with order. Unless otherwise indicated, articles appear in
language native to tounlry of origin
• A reprint of this section, "Interna
tional Electronic Sources" is avail
able without charge.

Requests for the above should be sent,
on company letterhead, to:

Electronic Source* Editor
ELECTRONIC INDUSTRIES
Cheatnut A 56th Sts.
Philadelphia 39. Pa.
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CIRCUITS
Energy Relationships in a Pulse Audio Power
Amplifier, V.
Malanoff, K P. Poloff.
“Radiotek" 16. No. 5, 1961. 4 pp. This is an
energy analysis of the operation of a pulse
audio frequency amplifier Relationships are
obtained which are useful in the design of
these amplifiers. It is also shown that high
losses on screens of multi-grid tubes make it
necessary to use triodes in order to obtain
better efficiencies. (U.S.S.R.I
Canonical Method of Synthesis of Switching
Circuits, A. Sh. Blokh. "Avto. i Tel.” June
1961. 9 pp. A new method of synthesis of
Upper estiswitching circuit« is described
mates for general and mean number of con
tacts are given. (U.S.S.R.)

GERMANY
AEG Prog. AEG Progrt
Arc. El Uber. Archiv der Elektrischen Über
tragung
El Rund. EXectrnnische Rundschau
Freq. Frequenz
Hochfreq. Hochfrequenz- technik und Electroakustik
Nach. Z Nachrichtentechnische Zeitschrift
Rt. Regelungstechnik
Rundfunk. Rundfunktechnische Mitteilungen
Vak. Tech. Vakuum-Technik

Four-Tuned I-F Filters, J. Temler and B
Orlewicz. "Prace ITE." Vol. 4. #8. 37 pp.
The paper deals with four-tuned filters used
in i-f amplifiers of a radio receiver AM chan
nel. The equal circuit magnification factors
and equal coupling coefficients between ex
terior circuits have been assumed and the ex
pedience of this assumption is proved. ■ Po
land.)

Radio Must Meel the Challenge of Listeners’
Changing Needs. D. C. Trowel). "El. Elec.
Eng.” April 1961. 3 pp In the past few
years radio ha- undergone a major change.
It ha» become a constant companion for most
people and is associated with their daily ac
tivities. Radio station personnel must adapt
to the new techniques to keep up with listener
needs. (Canada.)
Retard Playing Equipment—Design. Construc
tion and Performance. W. T Muscio. ‘Proc.
AIRE." March 1961. 10 pp. The purpose of
this paper is to consider some of the basic
features of the design, construction and per
formance of disc record playing equipment,
with particular reference to the types normally
employed in domestic and portable systems.
(Australia.)

A Summary of the Main Proposela for Stereo
phonie Broadcasting. K. Wilhem "Nach. Z.”
March 1961. 13 pp. Since stereophonic repro
duction by means of records has gained more
and more i n importance, the question of
stereophonic broadcasting has also gained in
importance, This paper discusses the pos
sibilities for stereophonic broadcasting. (Germany.)
The Type UE IAS Universal Equalizer. "Rund
funk.” April 1961. n pp. The paper describes
an electronic filter which provide« sound en
gineers with new possibilities of distortionless
sound correction, (Germany.)

A Linear Voltage-Controlled Telemetry Oscil
lator. D. H. Taylor. "Brit. C A E.” July 1961.
( pp. This article describes a telemetry oscil
lator having n frequency proportional to the
magnitude of a control voltage applied to it.
(England.)
Silicon Four Layer Device- at High Power
Pulse Generators, R P. F. Lauder. A. M
Brit. "Elec. Eng." July 1961. 6 pp. Several
circuita are presented showing that pnpn de
vices in the two nr three terminal configura
tion muy be used as pulse generators deliver
ing accurately rectangular power pulses for a
variety of purposes including transmitters in
the 20 kw peak input power region (England.)

Use of Glow—Discherge Thyratrons In Control
Gas-Discharge Computer Tubes and ComHoffman, F. M.
mutator Tubes, B
Yablonsky. "Radiotek’ IS. No. 7. 1961. 4 pp.
This article describes three relaxation oscillator circuits which operate on glow-discharge type TH5B thyratrons and are used to
trigger type OG3 and OG4 decatrons and type
AIOI commutators. (U.S.S.R.)
Certain Aspects of Cathode Repeater Ap
plications in a Phantastron Circuit. A. M.
Tomashpolski. “Radiotek” 16, No. 7, 1961. 8
pp. The additional non-linearity which arises
in phantastron circuits as ■> result < t intro
ducing a cathode repeater ia analyzed. Ex
amplee of circuits arv given where the saw
tooth voltage Is corrected by introducing a
cathode repeater which creates additional
feedback (U.S.S.R.)

A Method tv Gemerete Sinusoidal Frequency
G Kriksounov.
Modulated Oscillations.
"Radiotek” 16, No. 7, 1961. 5 pp. A single
pentode relaxation circuit is analysed. Fre
quency modulated oscillations are produced in
this circuit through relaxation action. Design
fundamentals for such a circuit are given, and
experimental data are included. (U.S.S.R.)
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THERE’S

LOOK

RAYTHEON

TUBE
RELIABILITY
AND LONG LIFE

Raytheon Reliability-Controlled Tubes arc
certified to have an average life span of more
than 10,000 hours when used under approved
conditions — with full credit for failure within
1,000 hours — at no increase in price!
Through the use of special design and
manufacturing techniques, Raytheon now brings

you a line of Reliability-Controlled Tubes to
meet your most critical needs for long life and
reliability. Each Reliability-Controlled type is
monitored by tests far more severe than those
normally encountered in service and is backed
up by an unprecedented 10,000 Hour Life
Certificate.

Applicable to shipments of 100 tubes or more from factory or Raytheon
Distributor stock, Raytheon’s 10,000 Hour Life Certificate assures you of;
I

Full credit for any and all tube failures which occur during the first 1.000 hours of service.

2 Pioportional credit on the shipment lot to the extent that failures prevent that shipment lot
from achieving an average life of 10,000 hours.

Eight Reliability-Controlled types are now
available — 6AH6WA, 6AN5WA. 5670,
5654/6AK5W, 5755, 6414, 0A2WA, 565 IWA
— more types in development. Each data sheet
contains a section devoted to operating condi
tions and ratings recommended to achieve the

long and reliable service built into these tubes.
Full technical data and complete details on
the new Raytheon 10,000 Hour Life Certificate
are available from Raytheon Company, Indus
trial Components Division, Newton 58,
Massachusetts.

RAYTHEON

International ELECTRONIC SOURCES
Amplifiers with Band Filter < oapiina J. Har
mans. "El. Rund." May 1961. 4 pp. Feldkeller's
method of describing 2-circuit band filters by
the magnitudes F and D (form value and
single-loss mean) is extended in its >angr
of application by a normalization of the
coupling coefficient. (Germany.)

Towards Classification of Uoctite* Circuits,
A. Schief. “El. Rund.” May 1961. 2 pp. Start
ing from basic requirements presented to rec
tifier circuits employed for measurement* of
peak and mean alternating voltages, simple
examples of realized circuita are described.
(Germany. 1
The Tnstabh Circuita,
Sowinski. "Prate
ITR." Vol 5.
18 pp. The paper describee
the simplest pulse counter operating in tern
ary system as well as a control aystetr, where
the tristable circuit is directly determining
the maximum, minimum and zero elate condi
tions. (Poland.*

Structural Transformations of Linear VaryingParameter Systems, A. V. Solodov. Avto. i
Tel.” May 1961. 12 pp. Structural circuits of
varying parameter systems are considered, the
systems possessing two types of generalized
units-lag network and phase-lead one. For
transformations of such structural circuits,
laws based on application of linear differential
operators are given. (U.S.S.R.)

Controlled Rectifier Relaxation Oacillatora. R
H. Morphy and P. Nambiar. "El. et Auto."
July-Aug. 1961. 3 pp. This paper indicates
how to design a trigger circuit for controlled
rectifiers, working at frequencies ranging
from 10 kcs down to a pulse every 12.5 sec.
The general design principles are illustrated.
A typical example of design is then worked
out. (France.)
A New Wide-range Oscillator Technique, L. M
Sargent. “Brit. C 4E.” Aug. 1961.
pp.
Modifications to the well-known Wien bridge
R-C oscillator enable it to be used as the
signal source in an instrument which performs
adequately from 10 CPS to 10 MC. < England. *

Decade Tubes Simplify Design of I’resel
Counter. P. G. Hodgson. “Can. 1. A Comm "
July 1961. 2 pp. A counter, which can l-r
preset to give an output pulse for a range
of 1 to 100 input pulses is described (Canada.)
Stable Oscillators Operating at
Frequency
Close to the Natural Frequency of the Induc
tion Coils in the Circuit. G. T. Shitikoff.
“Radiotek" 16. No.
1961. 10 pp. This
article deals with the analysis of a singlelayer shielded induction coil on ( ceramic
form. According to this article, it n possible
to obtain in certain circuits excellent results
in the stability of the oscillator frequency, by
operating it at a frequency near the natural
frequency of the oscillator’s induction coil.
(U.S.S.R.)

COMMUNICATIONS
Ferrite Rectifiers Reduced in Weight and Over
all Size. S. S. Perelmuter. "Radiotek” 16, No
6, 1961. 4 pp. The structure of waveguide
resonant rectifiers is described, which with its
short length, provides good matching in the
frequency band of the order of 15%. These
rectifiers are used in radio relay communica
tion lines and in measurement techniques.
Electrical properties of and data for these
rectifiers are given. (U.S.S.R.)

Terms and Definitions in Information Theory.
P. Neidhardt. “El. Rund." July 1961. 5 pp.
Various types of the information entropy in
the communication channel are investigated ;
properties of important statistical procesam
an well as specific theorems of the theory of
informstion ar* described. (Germany.)
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Improvement uf I HF Coverage in Flight Sys
tem*, C. Ancona. “Onde.” May 1961. 8 pp.
The problem investigated in this article is
that of providing reliable air-to-ground and
air-to-air UHF (226-400 mes) communication
links in every conceivable flight condition.
Two aolutions are given, each one employing
two complementary polar diagram aerials
mounted on board (France.)

Constant Level Speech in Single Side Band
(S.S.B.) Transmitters, J. Daguet and K. Gilabert. "Onde.” May 1961. 12 pp. The proposed
system is based on the analysis of a speech
signal into two components which determine
ita amplitude and relative phase angle.
(France.)
Signal Extremal Reception, A. A Krasovsky.
"Avto. i Tel." June 1961. 9 pp. The system is
considered where a received signal is compared
with a signal of an automatically adjusted
inner generator. (U.S.S.R.I
VHF/FM Broadcast Recehers with PIT Test
Mark, Emil Wey. "Rundfund." June 1961. 6
pp. The paper gives information concerning
the creation of a Swiss PTT test mark for
good VHF FM broadcast receivers. (Germany.)

Synthesis of Threshold Logic Combinatorial
Networks. Luigi Dadda. "Alta Freq." March
1961. 8 pp. The problem of synthesizing ar
bitrarily assigned switching function* using
only threshold element is considered. (Italy,
in English )

A Method for the Research of the Zeros of a
Polynomial with an Analog Computer. Antonio
Lepschy. “Alta Freq." March 1961. 3 pp. A
method I* presented to determine the zero* of
a polynomial by means of an analog com
puter. (Italy, in English.)
Automatic
On Multi-Variable Method
Search for Extremum of tuntion. K. B.
Norkin. "Avto, i Tel.” May 1961. 6 pp. Suffi
cient conditions for extremum of n-variable
function are obtained which are convenient
for computer use. (U.S.S.R.)

CONTROLS

Lunar and Space < ommunications Studies.
J. W. B. Day. “Can. Ele. Eng.” June 1961.
5 pp. Studies of the use of the moon and
artificial satellites as passive communications
reflectors are described in the following ar
ticle (Canada. I

On Synthesis of Linear Automatic Control
System*. D. I. Gladkov. Avto. i Tel.” March
1961. 8 pp. The synthesis of linsar dynamic
systems with constant and variable parametera Is considered. The structure and parameters of corrective nets sr* determined.
(USSR)

Control and Tracking of Satellites in Deep
Space. Reginald G. Lascelles. "El. A Comm."
June 1961. 7 pp. The unique characteristics of
the Jodrell Bank telescope have made it pos
sible for British and American scientists to
maintain communications with and thereby
track, satellites on their journeys into deep
space. (Canada.)

Logit Control Servooyatem. E. K Shigin.
"Avto. i Tel.” March 1961. 8 pp. An electro
mechanic servosystem with step change of cor
rective network parameters which I* realized
by semiconductor logic unit is described
(USSR)
Transfer Function of Automatic Contcol Sys
tem with Modulator and Half-Wave Demodula
tor. E. I. L’vov. “Avto. i Tel.” March 1961.
12 pp. An automatic control system with
modulator and half-wave demodulator is re
duced to u continuous equivalent linear systern. To find transfer functions the method
of modulated harmonics is used (USSR!

COMPUTERS
To Problem of Application of Digital t ompiting Devices To Differentiation and Smooth
ing of Sequence* With Random Noises. A N.
Pockrovsky. "Avto. i Tel.” June 1961. i pp.
It is stressed that one has to realize a great
number of arithmetic operations when using
digital computing devices for solving problems
of optimum smoothing and linear transforma
tions of sequences of signals with random
noises. (U.S.S.R.)

Use of an Electronic Computer to Automate
Statistical Processing of Radio Signals. A. V.
Proesin, I. P. Igosheff, I. P. Levshin. "Radio
tek” 16, No. 5, 1961. 7 pp. This article pre
sents a method for automated processing of
experimental data on on electronic computer.
(U.S.S.R.)
Automatic Control and Optimization of Pri
mary Distillation by Means of a Digital Compater, G. Gau. “Rt.” May 1961. 4 pp. The
possibility of applying electronic digital com
puters for the automatic control of chemical
processes are investigated in this article, using
primary distillation as an example. (Germany.)
Digital Memory for Analog Computer*. J.
Smith. “El. et Auto.” July-Aug 1961. 2 pp.
This paper describes a new type of digital
memory using standard 35 mm tape and 16
tracks. Its motion is discontinuous and is
produced by step-by-step motors. (France.)

Safe Programming for Digital Control* b>
Mean* of a Five-digit Code, W. Krageloh. “rt ”
June 1961. 3 pp. As a contribution to the
discussion of suitable methods of programming
for digital controls, a testable five-digit code
has been suggested which contains, besides the
signal codes for the teleprinter, the 10 digit.
2 signs and 14 letters. (Germany.)

An Automatic Constant Level Gauge for
Liquid Cooling Mediums, Hans-Werner Drawin.
"Vak. Tech." March 1961. 0 pp. The article
describes a device whereby the level of a
liquid cooling medium (e.g. liquid nitrogen,
liquid oxygen, etc.) as used in cold traps I*
being kept constant to an accuracy of ±0.25
mm over long operating periods. (Germany)
Precise Frequency Control for a Rotary Con
vertor. M. J. Tucker. "Elec. Eng.” April 1961.
2 pp. The Royal Research Ship Discovery II
has been provided with a 50 c/s power supply
whose frequency is precise to approximately
1 part in 105 by locking the phase of a small
rotary convertor to that of a 50 c/s reference
signal derived from a quartz-crystal oscillator. ( England )

Time Quantization Error in Automatic Con
trol, S. M. Mandelshtam. "Avto. i Tel.” June
1961. 7 pp. The technique of determining de
sirable frequency of parameter measuring in
automatic discrete control
considered
(U.S.S.R.)
On Investigation of Stability of Periodic
States in Nonlinesr Pulse Automatic Systems.
Ya. Z. Tsypkin “Avto. i Tel.” June 1961. 11
pp. Investigation of periodic states in non
linear pulse control systems is reduced to in
vestigation of stability of a linear pulse sys
tem with periodically varying gain. This
system is shown to be equivalent to a multiple
feedback linear pulse system with constant
parameters. (U.S.S.R.)

Optimization in Control bystem* with Dis
tributed Parameters, A G. Butkowski and
A. Ja. Lerner "Rt,” May 1961. 4 pp. Trans
mission lines with distributed parameters are
described by partial differential equations.
(Germany.)
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NEW DEFENSE MARKETING TOOL
Unlock your firm’s full sales potential by knowing WHEN
a specific company has u demand for your specific product.
Insure yourself of the maximum opportunity to increase
sales.
Now you can actually follow the daily-changing defense
industry market. You can know which of the many com
panies comprising your market are ready-to-buy, because
they have the money to buy and the requirement for your
product.
The DEFENSE SALES DIRECTOR is designed to give
you complete and timely information on your specific selling

HERE'S HOW THE
WORKS:

DEFENSE SALES DIRECTOR

The entire defense industry is divided into 180 system and
product categories. Through an extensive intelligencegathering network plugged into a data processing facility,
the DEFENSE SALES DIRECTOR supplies you with the
complete information on who gets each system award. So
you can rifle your sales effort to get the profitable sub
contract and component business.
You receive bi-weekly a card with follow-up stub similar
to the one illustrated. You receive a card on each prime
and significant sub-contract over $50,000 in each system
or product category that comprises your specific market.
The cards are designed so you can refer them directly
to your field sales people indicating the action you desire.
No memos or letters necessary. And you have all the
pertinent information on the control stub. The reverse of
the card is for comment when the card is returned.
The cost? Just $10 annually for national coverage of each
defense system category.

opportunities—and it is tailor-made to your specific selling
requirements. Gathering full information about your ever
changing market is always costly, often impossible. It
means night work for you, many trade reports to read, and
frequent blind and unproductive calls by your salesmen.

The DEFENSE SALES DIRECTOR supplies in one
service your intelligence requirements. And the informa
tion is supplied at the Time you need it—the time your
selling opportunities exist. If it is important that you have
this type of information, the DEFENSE SALES DIREC
TOR is important to your sales effort.

HERE'S HOW THE
HELPS YOU:

DEFENSE SALES DIRECTOR

1. Pinpoints on a continuing basis, your ready-tobuy prospects—gives you maximum oppor
tunity for sales.

2. Insures complete sales intelligence about your
specific market—broken down award by award.

3. Furnishes, in one-tailor-made service, the op
portunities open to your firm.

4. Reduces your sales lead screening time from
hours to minutes—eliminates
sales intelligence gathering.

unproductive

5. Provides a remarkably simple sales-control and
follow-up system.

6. Focuses your selling effort on what counts—
sales.
CUP AND MAIL THIS COUPON FOR FULL INFORMATION
FROST A SULLIVAN, INC., D.pT

FROST & SULLIVAN, INC.
DEFENSE

DATA

DIVISION

B7. 170 Broadway, New Tork 38, N. T.

Please «end me full information on the DEFENSE SALES DIRECTOR

Noma A Titi*

170 BROADWAY, NEW YORK 38, N.Y.
Company

Address
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Mil INI ■
iittm Fin
Odd os they look, these are actual pro
duction tools. They were manufactured
by Xtebte to increase efficiency on
special assembly work where conven
tional hand tools prated inadequate
Chances are that “special function
roots can speed your production. Supply
prints (model if available) of part on
which tool will be used. ktBloiype
designed and tooled for yavr approval.
Any quantity . : . to meet your produc
tion schedule Contact factory direct.

Complete information in new
"Cvstum-made Tool” Brochure No 660
Request on your letterhead

Absorbing Rods and Associated Artuatora aa
Regulating Unite for the Automatic Control

Sources

ot Nuclear Power Reactors, H. Braun. “Rt."
May 1961. 7 pp. The author gives, first ot all

A «lodel of a Fully Electronic Telephone Ex
change for 2*9 Subscribers. G. Merz and K.
Braun. “Nach. Z.” May 1961. 8 pp. The audio
wires are switched through by means of gas
filled diodes. A time multiplex method is
used for the control. The control circuits
comprise semiconductors and ferrite core
stores. A direct connection with throughdislhng facilities to electromechanical ex
change equipments is provided by special ex
ternal link units. (Germany.)

Graphical Procedures for Solving the Approxi
mation Problem of Electrical Filters, R Ru
bini. “Alta Freq.” March 1961. 18 pp. A study
is made of the possibility of construcing the
characteristic function of a filter as the sum
and difference of functions having equal geo
metric shape, that is, of such type as can
readily be traced with the help of a suitable
outline curve. (Italy, in English.)

Apparata« for Automatically Plotting
Elertron Trajectories,
Verster.. "Phil.
Tech.” No. 8. 1961. 15 pp. The electrolytic
tank is a versatile tool for determining the
paths of electrons in an electric field. Gen
erally, the procedure is to use the tank tv
determine the equipotential surfaces, from
which the electron trajectories are then con
strued step by step. The apparatus described
here, which is based on a principle put for
ward by Fabor and Langmuir, traces out the
(Netherlands, in
trajectories automatically.
English.)
C. Level Control for Adaptive
A. Johnson A J. D. Hill. “Elec.
Eng.” April 1961. 3 pp. A novel electronic
circuit is described and analyzed which main
tains the potential drop across a load con
stant to within a fraction of 1% while per
mitting the de level of the load to be varied
through a wide range. (England)
A New D.
Systems, R

Transductor Electrode Control for Arc Furnares. Walter Gruber. “AEG Prog." Hl,
1961. 9 pp. The article describes controllers
in conjunction with induction motors, re
versing clutches and amplidyne generators for
the automatic control of the arc-furnace
electrodes. (Germany in English)
Data Handling Equipment and its Application
for the Automatic Control of Manufacturing
Processes, J. J. Jardine. “Rt.” March 1961.
7 pp. It is the purpose of this article to dis
cuss generally the basic principles underlying
the design of data handling equipment, to
point out its advantages in comparison with
the conventional measuring instruments and
to describe its applicstion as a most important
member in a manufacturing process control
loop. (Germany)
Digital Control of Machine Tools, P. Boese. et
al. “Rt.” March 1961. 5 pp. The differences
are explained between point machining (e.g.
drilling) and contour machining with external
and internal interpolation. (Germany)

A New Type Range of Tranaductor-controlled
DC Drives for 2.7 te 187 kW Heribert Winkler.
“AEG Prog.” #7, 1961. 7 pp. The method of
operation and construction of power supply
equipment with magnetic power amplifiers
for de drives is described. (Germany in Eng
lish)

INDUSTRIAL
HAND TOOLS
XCELITE, INC.

ORCHARD PARK, N. Y
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Automatic Control of Manufacturing Processes
using Msthematic-Statistical Techniques, K.
Brucker-Steinkuhl. “Rt.” Feb. 1961. 6 pp. In
control engineering it is sometimes necessary
to supplement the principle of actuation by
deviation with the principle of operation on
the strength of statistical data or to replace
the former altogether by the latter. Different
statistical systems ean be compared by refer
ence to the power of test which is calculated
for simple statistical operations. The author
deals in particular with methods based on
mean values, special groups of values and
runs. The instrumentation for these methods
is discussed according to their mathematicstatistical elements. (Germany.)

an introduction into the nature of the absorb
ing rod and, following this, discusses the
various methods of actuation, for which elec
trical. hydraulic or pneumatic devices might
be employed. The automatic control of the
actuator is also described. (Germany.)

Distribution of Duration of Pulse Noises at
Remote Control Device Output. L. B. Venchkovsky. “Avto. i Tel." June 1961. 6 pp. The
effect of pulse noises with logarithmic-normal
distribution of amplitudes on a remote control
device is considered. There is determined dis
tribution density of probabilities of the pulse
noiae durations at the device output for KC
and gaussian low frequency filters. (U.S.S.R. >
Magnetic Amplifiers for Reversing Drives.
Kari Heinz Bielefield and Hans Christof
Heinzerling. “AEG Prog." #7, 1961. 4 pp.
The method of operation and dynamic char
acteristica of servo-amplifiers for the reversing
of universal de and ar motors are described,
i Germany in English)

The Behavior of the Controlled Plant and of
the Members of the Control Loop with Auto
matic Frequency and Power Control of Power
Distribution Networks. F. Cahen A B. Favez.
"rt.” April 1961. 6 pp. A general review is
given of the problems encountered when
designing systems for the automatic control
of generators, feeding a power distribution
grid system. (Germany)
Voltage-Regulation of Self-excited Generators
by Means of Transductors, Eugen Renz. “AEG
Prog.” #7, 1961. 6 pp. The close terminal
voltage regulation of self-excited generators
by means of biased transformers is described.
(Germany in English I

GENERAL
Hand-Marked Documents.
Reader
Cynthia M. B. Reid. “Elec. Eng." May 1961.
5 pp. A design is described for a simple
machine to read hand-marked documents such
as invoices. (England)
.A Linear to Logarithmic Convertor Unit for
use with a Linear Counting Ratemeter. J. T.
Turnbull A D. N. Walder. “Elec. Eng.” April
1961. 2 pp. A description is given of a con
vertor unit which, fed from a scale of two
stage capable of generating negative going
square waves (30 v. amplitude!, will give an
approximately logarithmic output over two
decades. (England)
Wire Frequency Resonator in Telemetering, 1.
Pivovarov A M. Tzodikov. “Avto. i Tel."
April 1961. 4 pp. The operation of n wire
frequency resonator used for industrial tele
metering in considered. (U.S.S.R.)

Transfer Functions and Frequency Responses
of Carbon-Pile Regulators, D. A. Popov. "Avto.
i Tel.” April 1961. 9 pp. Frequency responses
of de and ac generator carbon-pile regulators
are determined. On the basis of analysis of
transient processes some expressions are ob
tained tor regulator transfer functions and for
corresponding frequency responses. (U.S.S.R.)
Gyromagnetic Resonance in Ferrites and Gar
nets in the Frequency Range 400 te 1200
Mc/a. J. Deutsch and H. G. Maier. “Nach. Z.”
March 1961. 5 pp. Measurements of the non
reciprocal attenuation at magnetic rewnanee
have confirmed the equation which states the
relationship between the lowest frequency of
resonance under the condition of u saturated
material and the properties of the material
and its dimensions. The greatest possible
ratio of the non-reciprocal attenuation can be
obtained only under these conditions. (Ger
many.)
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Sources
New Distortion Criterion—Pert 2: A Criter
ion Based Upon thst Distortion -spectrum
E. R Wigan. "El. Tech." May 1961. 12 pp.
This part of the paper is eoncerned with the
relationship between the subjectively estimated
unpleasantness and the purely objective cause
—the degree of non-lin«*arity distortion, i Eng
land.)
Pulse Response of a Delay Line. P. Poincelot.
"Cab. A Trans.” April 1961. 6 pp. A theo
retical determination of the response of a
ladder delay network to an applied pulse, as
suming ench line section to be derived from
the basic constant-K low-pass section by the
addition of a coupling between its two half
series elements. (France.)

Analogue Solution «if Algebraic and Transcen
dental Equations by Gradient Method, M V.
Rybashov. "Avto. i Tel.” January 1961 12 pp.
Th«* method for solving systems of finite equa
tions on electronic analogue computers is de
scribed (U.S.S.R.)

CUSTOM

Statistical Relay Automata and Some Methods
of Then Investigation, I. I. Perelman * Avti. i
Tel.” Jun«* 1961. 16 pp. Automatic relay sys
tems for statistical control of aerial produc
tion quality are considered. There is describ'd
determination
parameter distribution which are obtained dur
ing operation of the considered systems under
conditions of linearly time-changing regular
disturbance. (U.S.S.R.)

TO GIVE
YOU

A Probability Distribution Analyser Utilizing
Electrostatic Storage,
Harvey "Elec.
Eng.” July 1961. 6 pp An instrument is de
scribed which by electronic techniques, pro
vides the one-dimensional probability distribu
tion of any electrical variable. (England. I

To Problem of Transient Processes in Mag
netic Amplifier with Feedbacks and Inductive
l-oad Connected Through Rectifier, V. A.
Sokolov. "Avto. i Tel.” June 1961. 5 pp. The
paper deals with the investigation of transient
processes in flexible feedback magnetic ampli
fier with outer positive feedback and with in
ductive load connected through n rectifier.
(U.S.S.R )

YOU
NEED!

Only specifically designed indicators can
meet the critical electro-mechanical
specifications nnd high reliability levels
demanded for computers, data process
ing and control systems.
TEC engineers, who conceived the self
contained transistorized indicator, have
designed literally hundreds of special
Tec-Lites ... indicators, “button-lites”,
switches «md readout units ... to give
designers the exact device they need!
Your problem may be met with one of
these special units or a new Tec-Ltte
created to your specifications.
Write for detailed information on
custom Tec-Litls
designed to give
you precisely the indicator you need
ORIGINATOR OF PATENTED
TRANSISTORIZED INDICATORS

Transistor
Electronics
Corporation
3357 Republic Av*. • Minnso poll« 26, Minn.
TWX MP 331 - WE 9-6754
Circle 141 nn Inquiry Card
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for the most complete Une
of± 1% precision carbon -

deposited resistors.
SPECIFY

AEROVOX

CARBOMOLD
RESISTORS
Encapsulated in a strong reinforced moistuie
and heat-resistant plastic for added stability
and reliability. Vb, Vs, Va, 1 and 2 watt sizes.
Made to meet or exceed requirements of
MIL-R-10509C.

CARBOFILM
RESISTORS
Feature 100% solid epoxy conformal coating
applied by exclusive Aeroglaze« process,
eliminating weak coatings and assuring uni
form size.

Aerovox resistors combine high stability,
precision tolerances, low voltage coefficient,
and excellent high frequency characteristics.

FOR PROMPT
OFF-THE-SHFLf

DELIVERY AT OEM
PRICES...

CALL
YOUR LOCAL
AEROVOX
INDUSTRIAL
DISTRIBUTOR

Calculation of thr Spectrum at the Output of
a Non-Unear Four-Pola Network. B. V. Telotf
'Radiotek” 16, No. 6, 1961. 9 pp. The spectrum
is determined by the output of a non-linear
four-pole network driven by nn input of two
harmonic wava and noise. A method based
on dividing the volt-ampere characteristic into
algebraic summation
of the spectrum components corresponding to
individual sections, is used to determine the
spectrum. (U.S.S.R.)

Stable Oscillators Employing a Contoured In
duction Coil Operating Near Its Natural Fre
quency. G. T. ShitikofT. "Radiotek” 16, No. 8,
1961 5 pp. This is the continuation of the
article which first appeared in the preceding
issue of “Radiotek.” This part deals with
miwne of continuously changing the operating
frequency. Geometrical design equations for
such an inductor are presented. It is also
shown that the elimination of an outside ca
pacitor and the use of the internal capacitance
of the inductor for the tank circuit greatly
improves the stability
the mcillatoi
(U.S.S.R.)
Theory of Two-Core Magnetic Amplifier Which
Even Hai monies are Rectified by Symmetrical
Nonlinear Resistance Tai Tse Hsin. ‘'Avto. i
Tel.” June 1961. 9 pp. The mechanism of the
magnetic amplifier at which even harmonics
are used is discussed. (U.S.S.R.)

an Inertial Detector. I. A Fastovsky. "Radiotek” 16, No. 6, 1961. 9 pp. Expressions are tl»*rived for the calculation of the pulse charaeteristics of an inertial detector with known
time constants when the following several
forms of pulse are impressed on the detector
rectangular, cosinusoidal,
functions
nnd triangular. I U.S.S.R. ■
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You can save valuable time and cost by
ordering your prototype, production
and maintenance quantities from the
local Aerovox Industrial Distributor
serving your area. He can deliver the
most complete quality line from fac
tory-fresh stock when you need it .. at
OEM prices in production quantities.
Write today for his name and address.

FREE — Technical Bulletins
Write on your company
letterhead today for copies of
Carbomold Bulletin NPJ-115
and Carbofilm Bulletin
NPJ-116.

■ROYOX

AEROVOX CORPORATION
Circle 151 on Inquiry Card

217

Sources

moderately priced
NEW UairondsiM

Experimental Studies of Spherical Electric
Lenses and Reflectors. B. Chiron and HolvoetVermaut. “Onde,” 1961. 9 pp. With li K
Luneburg’s spherical dielectric lens thsoriss
in mind, the authors indicate how a complete
dielectric system ran be adjusted by focussing
individually and collectively the component
lenses or
metallized
(France.)

SLOTTED LINES
Rated residual VSWR
under 1.010; rated error in
detected signal under 1.005

On Approximate Realization of Motion Along
Set Trajectory. E A. Barbashin. “Avto. i Tel "
June 1961. 7 pp. Ways of selecting eystem
parameters which secure approximate realisa
tion of the
process are proposed. (U.S.S.R.)

An AMCI Type 2181 Slotted Line
with interchangeable precision
tapered-reducers provides for
accurate measurements in several
transmission line sizes from Type BNC
to 1 % ” or larger. An untuned rf probe is
supplied as part of the slotted line.
Several tunable detector probes
are available as optional accessories

fl/

Write for
complete
information
on AMCI
Slotted
j
Lines. ¿A

Type
2181-2
2181-3
2181-4
2181 b

Frequency range
300 to 4000 mc
200 tc 4000 me
150 to 4000 mc
100 to 4000 mc

Slot length
20 inches
30 inches
40 inches
60 inches

Price*

$700
$750
$800
$925

including on input adaptor ta Type N and an untunad rf probe but axclud
ng output tapered reducers and tunabio probes. Prices are F.O.B. Boston,
Mom., ond are subject to change without notice.
AMCI

JF

ALFORD
V ■*

FX fa ■

Rw >»• Atlantic

avi

Grcle 126 on Inquiry Card
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Elect ro-Encephalagrsphy,
Introduction
Lecain. “El rt Auto.“ June 1961. 2 pp. Nerv
ous function ia accompanied by in electrical
discharge the exact mechanism being not well
known. (France.)

Square Function Minimum- R. E. Vinograd,
Yu V. Geronimus. “Avto. i Tel.” June 1961
15 pp. The method of extrapolation by three
valuea in equally remote points is suggested
for minimization
function.
(U.S.S.R.)

Simple Holders for Crystal Detectors Fsature
Lew VSWR, High Sensitivity. A. Staniforth A
J. K Pulfer. “Can. Elec. Eng.” July 1961.
4 pp. Broadband microwave measurements
often require low level crystal detectors with
high sensitivity and low. uniform VSWR.
This paper describes two coaxial holders for
cartridge type crystals similar to the 1N28B.
(Canada.)
Regulator Circuit Improve* Operation ul CdS
Sun-Switch, S. A. Gardiner. "Can Elec. Eng."
July 1961. t pp. The term sun switch is used
to describe u device which will switch a cir
cuit when sunlight or daylight activates it.
(Canada.)

The Required Channel Capacity in Links far
Vocoder Signals snd Pre-emphasized Speech.
K. O. Schmidt. “Nach Z.” June 1961. 7 pp.
The channel capacity requirements in links
for "synthetic” speech (Vocoder signals) and
“pre-emphasized” speech (with the high speech
frequencies emphasized snd the amplitudes in
the speech signal compressed) are compared
with each other. (Germany.)

Reversible Decimal Counters* J. L. Goldberg.
“El Tech.” July 1961. 12 pp. Counters which
reverse their direction of counting in response
external control signals
deaeri bed.
These devices are required in the application
of optical interferometry to the precise meas
urement of length. (England.)

Kulka
MILITARY
TERMINAL BOARDS
Kulka Military Terminal Boards were designed by
the Bureau of Ships according to MIL-T-16784B.
They are made to BUSHIPS 9000-S6505-73214 drawings,
with latest revisions, and BUORD S64101.
Kulka Military Boards are available as single row double row,
or through connected type units, and are molded of
Type MAI-60 glass-filled alkyd resin according to the
latest revision of M-14 specifications.
Kulka offers the complete line of these Military Boards,
along with a wide selection of hardware accessories...
The complete catalog on
Military Terminal Boards..
Write for your FREE copy...

21B

MEASURE & TESTING
Pulse Contactless Telemetering System "Prace
ITR.” Vol. 5. #1. 6 pp. The paper describes
a telemetering system intended for measure
ments of electrical and non-electricnl quan
tities. (Poland.)

Digital Volt-Ohmmeter, “DV 41,“ E. Schurig
“El. Rund.” May 1961. 3 pp. This set ia
equipped with a novel single-row display fa
cilitating quick and accurate readings of di
rect voltages and resistances. (Germany.)

Radio-.Isotopes,
Reusse.
“Nach. Z.” May 1961. 2 pp. An application of
radio-isotope» permits X-ray blm photographs
to be made of the position of the center con
ductor in coaxial cables and thus displace
ments of the center conductor in bends can
be detected. (Germany.)
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Aemx2_ Eladruc

CUSTOM BUILT
POWER
SUPPLIES

Now NO-BLADE Stripping
makes wire damage
m
impossible!
J

These units are engineered to provide specified
electrical characteristics in a practical physical
design and to perform properly under a wide
range of environmental conditions.
Our facilities can ac__
commodate continuous
production quantities I
as well as small lots.
■■

•BOVE

New

THERMO-STRIP
o For use where absolutely no wire damage
is permissible
• Can operate continuously—no warm-up delay
• Infinitely variable heat control—prolongs
element life—reduces fumes

Especially designed to meet zero-defect
requirements in assembly of missiles
components, aircraft, computers and other
precision electronic systems and instruments,
the new Ideal Thermo-Strip Hot Wire Stripper
completely eliminates the possibility of nicks,
breaking or disturbing of strands in even the
finest wires. Not just a converted soldering
iron, it is all new. light-weight, easy-to-use,
and safely removes all
types of thermo-plastic
j
uisulation, in< luding
Teflon.

- STATIC POWER
RECTIFIER

Uutput

500 KW. 500 volts DC
1000 amperes

Input

13.800 volts. 33 amp
3 phase. 60 cycla

(IDEAL

*

COMPLETE...
READT TO USE..»

ABOVE - 6 CIRCUIT

Includes 50-watt
transformer and tool
of your choice.
(Shown with Pincer
mounted for high speed
production stripping.)

POWER SUPPLY
Output

4 circuits. 45 amp.
65 volt DC
2 circuits. 1-8 amp
65 volt DC

Input

460 volts, 3 phase
60 cycle

RICHt

- MODULE ANALYZER

Output

- 6.5 + 6 5 - 13
+ 13— 19.5 + 4«
— 4H volts DC

Input:

115 volts, single
phase 60 cyclo

PINCER

Just grip wire, twist, and
pull off insulation slug
with heating elements.
SINGLE LOOP

Our vast store of engineering experience is available
to assist you in developing a practical solution to
your problem.
ACME ELECTRIC CORPORATION
•910 Water St
Cubu, N Y
In Canada Arma Electric Carp. lid-. 50 NorHiline Rd , Tarante, Ont,

For ’ probing" into miniature
or crowded assemblies. Just
put wire end in V-notch
of electrode
Sold Through America's loading Distributors
IN CANADA: IRVING SMITH Ltd . Montreal

ARRANGE
A TRIAL!
MAIL TODAY

Elements may be formed for any
wire site or particular service

IDEAL INDUSTRIES, inc.

(a

5127-J Pork Avenee, Sycamore. Illinois

[2 Have your representative
arrange a trial tor me. □ Send data only

Name.
Company

Address.

City.
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IN LESS THAN
FROM THIS

TO THIS

OR THIS
WITH THE REVOLUTIONARY
t PRODUCTION AID TOOLI ,

PIG-TAILOR”*

Secondary Flare in Lense* "BBC Mono.”
April 1961. 10 pp. The image formed by a
lens is often reduced in contrast by extraneous
light spread extensively over the image plane
as a result of specular interfacial reflections
within the lens and scattering by surface ir
regularities. A method of measuring the magnitude of the flare light is described. < Eng
land.)
Bootstrap
Sawtooth

Thiele.
Rund.
May 1961. 4 pp. The second part of this paper
considers the limiting case of an amplification
factor 1 where the sawtooth generator sup
plies an ideal sawtooth voltage. (Germany.)

Acoustic Testing of Electronic Organs for
Churches. W. Lottermoser and J. Meyer. “El.
Rund.” May 1961. 4 pp. Description of con
struction and operation of wm. large elec
tronic organs for churches, including exam
ples of tone specta and transients. (Germany.)

A Unit lor Measuring Amplitude and Phase
Distortion- of the Chromenance Carrier as a
Function of Modulation Depth. F. Coenning.
Nach.
May 1961. 6 pp.
new unit for
measuring chromenance carrier distortions as
a function of modulation depth is described.
( Germany. )
•c = ' eo»..tl»a
Ne ocros.eriM
J Ml»«.. ... OP

S J 25-00

•’PIG-TAILORING”
a revcluttonary new mechanical protest far
higher production al lower costs
Fastest
PREPARATION end ASSEMBLY at Reilrtori,
Capadlcri. Diodes and all other axial lead
tomponanH lor TERMINAL BOARDS, PRINTED
CIRCUITS ewd MINIATURIZED ASSEMRUES.

To CalculationI of Thermal Regime* in TranAfanasev. “Avto. i Tel.” May
1961.
Calculation of steady thermal
regimes in transistors is described. Properties
of cooling plate are found out. Practical recommen dations
the way of
*n. (U.S.S.R.)

Reetangular Pulse Generator for Testing Mag
netic Function and Memory Circuita. ' Prace
ITR.” Vol. 5, No. 1. 8 pp. The paper describes
a generator which provides an output of a
pair of rectangular current pulses, especially
designed for testing magnetic function and
memory circuits. < Poland. >

A E." July 1961. 4 pp. This probe
Brit.
meter usee a single needle-like capacitor which can be plunged into a package.
The relative merits of capacitance and resist
ance type moisture meters are discussed, and
the probe, calibration, circuit methods and
described.
instrument
(England.)

1961. * pp.
One possible method to determine antenna
losses caused by scattering and by heat losses
ix offered. Formulae are derived for the use
of determining heat losses in scattering and
a method to measure these losses U offered.
(U.S.S.R.)
The Use of the Omegatron for Quantitative
Partial Pressure Analysis in High Vacuum. S.
Dummler. “Vak. Tech.” June 1961. 8 pp.
An omegatron (cyclotron resonance mass
spectrometer) is described. By using a mag
netic field of 6180 Gauss, the resolving power
of the instrument has been increased up to
100, so that the peaks corresponding to mass
numbers 100 and 101 ran be separated. (Ger
many.)
July 1961. 3 pp.
Rinn.
Rund.
discussion of pulse
This third part contains
amplifiers and discriminators processing the
radiation-detector output pulses in accordance
with the problem in hand. This discussion 1«
introduced by remarks on the high-voltage
generator for power supply. (Germany.)

Oxide Coated Cathodes,
Varadi. "Vide." May-June 1961. 6 pp. The
Karl Fischer method is applied for determina
tion of the water content in the spray mixture
which h commonly used for the preparation
of the electron emissive layer of electron tubes.
(France in English.)

PIC-I AILOliNC .liminof.1! » Diagonal cun...
• I eng n.is pliws • Operator |udgm.nt • 90%
apwalai training lire. • Broken components >
Broken (.edi • Short circuits from clippings ■
*5% chassis handling • Eseniya lead teutness
• Napbosam assembly methods

HG-TAHOK1NG

provides • Uniform component
Sesltlon • Uniferm marking exposure • Minia-

swt and bend lengths • Better tlme/rate analysis
• Closer cost control • Invaluable lobo. saving
• Immediato rest recovery

Pays for itself in 2 weeks

"SPIN-PIN”®
(Isic-sy views cl
“SriN-riN” illustrala
fast attemUy tf
lsi<w«d-lroc wire re
SwmlMl
•
•
•
•
•

Ne Training
Na Miar*
Na Clippings
Uniferm Cr.'mps
22 Sixat

ACOUSTICA ULTRASONICS MAY DO YOUR
CLEANING JOB IN 1/35 THE TIME!

FAYS FOR ITSELF
THE FIRST DAYI

Write for illustrated book to Dept. El-10

Incomparably fast and th,
cleaning is
yours with Acoustica ultra
leaning systems. One major connector manufacturer, for
"
example, has reduced the job of cleaning 21,000
components from 416 man-hours to 12! Another
, .
company cleans 600-circuit slip rings in a 15.W,
second ultrasonic dip. You, too, can save time,
money and rejects with an Acoustica system. “”Tw' °'1"'
X^iite for free application data sheets, .jy.
Jw«".”,!

BRUNO NEW YORK INDUSTRIES CORP

GENERAL ULTRASONICS DIVISION
10400 Aviation Boulevard, Los Angeles 45, Calif.
463 Old Country Road, Westbury, L.I., N.Y.

acoustica,
tMl.WK v VM«IIA(WRSOI ElECTRONIC (QUIPWNI
NfW TORI' 1
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Zierick Mfq. Corp

How To Get Things Done
Better And Faster

EQUIPMENT,
PARTS

MATERIALS,

COMPONENTS

GET IT from GOODHEART!
1.1% SORENSEN Line

the stabilized
precision capacitor

«MOOS. Brand new at le»
surplus prlee' Input 95-138
V. I *h., »ith taps fer 50
ir Uh
uw f« acy powtr
p te 5000 watts. Output

held« (s 0.1% at lino fraTuancy. ar la -0.25% It Ima
reguonty drift« 5%. Hagt
latoa against lint changes
of 95-I3OV and against Ind
than gas from I ti S KVA.
Maiimum hsrmmts hma
than 3%! Recovery time
0.15 »nib Input ta the

BOARDMASTER VISUAL CONTROL

☆ Gives Graphic Picture—Saves Time Saves
Money, Prevents Errors

☆ Simple to operate—Type

Write
Cards. Snap in Grooves
Ideal for Production, Traffic, Inventory
Scheduling, Sales, Etc.
Made of Metal Compact and Attractive
Over 500.000 in Use.

☆

for critical applications

POLYSTYRENE and
TEFLON CAPACITORS
Lowest
Highest

Write us. stating veur «nasi*» needs In Line Veltage
Regulators. Receivers. Signal Generators. Transmitters.
Tuning-Fork Froguoney Standords. Graphie Rotardtrs,
etc., all at lo» surplus prises, all tortino* and guar
anteed unoondltlonalty.

R. E. GOODHEART CO.
P.

0.

Bom

1220-EI

Dielectric Absorption and
Power Factor — Low T.C.
Highest Capacitance
Stability
Stable operation up tc
85 C (Polystyrene) and
200 C (Teflon)

Beverly Hills. Calif.
HV CAPACITORS

• High reliability
paper — mylar®
dielectric
» Small size—light
weight
• Operation up to
125 C
• Voltage up to
60,000 V

EMPLOYMENT OPPORTUNITIES

FREE

24-PAGE BOOKLET NO. Z-10

TRANSFORMER ENGINEER

Without Obligation

With aaporieoco In th* deslqa ond devel

Write for Your Copy Today

opment of Hl-Frequmcy «od Pol*« tram

GRAPHIC SYSTEMS

former a for commercial ond military ap
plications

Yancayvilln. Nurtb Carallaa

Circle 159 on Inquiry Card

local opportunity tor ambitious man to
dovoioo full potential nt present small de
partment
Salary—-open. Location—Erle,
Pa. Coll ec send resume ta Chief Engineer.
TYPE 0 CAPACITORS
(MYLAR)®

Erle Electronics Division

• High insulation
re«lstan< e — low
dielectric absorp
tion
• Small in size —
available in styles
CP04, CP53, and
CP70

PUTS THE BEST IN
CREATIVE ELECTRONICS

INTO YOUR HANOS

ENGINEERS
PHYSICAL METALLURGIST. Formulate A dlroot pregram, material RAO, thia magnetic

SR EE LOGIC DESIGN Digital systems
rR EE MEMORY SYSTEMS. Circuit A system
development.
CHIEF ENGINEER. Design A dovp. magnetestrittlvo A ultrasea Ie delay lines.
N.E. PACKAGING DESIGN,
niant. 10 yawn »peritne«.
EE ELECTRO-MECH
Desien
putar ncceovariM
SALES ENGINEER EE Math

Se od for

CaUlof

o Available in >11
standard housings

SNELLING » SNELLING

MMIUI

28 pages of professional elec
tronic equipment in kit and wired
form for Lap . . .Line . . Home
EICO. 3300 N BlvC
Fl Send free 32-page catalog I dealer's name
□ Ser.J new 36-page Suidchook ta Hl »1 lor
whicn I enclose 25* for postage A handling.

Zone___ Stale
3300 N

Blvd , L.l C. I. N

Y

Export Dept . Roburn Agencies

431 Greenwich St

N »
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SUBMINIATURE
SELF-HEALING
METALLIZED
MYLAR CAPACITORS

13, N Y

Hermetically-sealed
Self-Contained Solid State
POWER SUPPLIES

Data Processing
System Installed
An IBM RAMAC 305 Electronic
Data Processing Machine has been
installed at the Akron, N. Y. plant
of Wales STRIPPIT, Inc. The new
system will speed the processing of
customer orders, shipping and bill
ing information and make available
a continually up-to-date record for
production control and inventory.

Specially designed
by FCI for high volt
age, low current DC
applications from 2
to 50 KV

Send for complete cutolofi
FILM CAPACITORS, INC
3400 PARK AVE

New York 56. N

Y , CY 2 StM

Circle 129 on Inquiry Card

ELECTRONIC INDUSTRIES
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HIGHEST POWER TWT
Varian Associates' new VA-126 pulse power
amplifier traveling wave tube is particularly
well-suited for advanced coherent radar systems
employing frequency agility. With high gain and
high efficiency over the full bandwidth, the tube
offers a new standard in transmitter performance
The VA 126 produces 3 MW peak and 5 KW
average power, from 5.4 to 5.9 kMc. Gain, 35db;
efficiency, 30%. Self-centering in electromagnet.
Liquid cooled.

The VA-126 has 500 Mc bandwidth and excel
lent phase stability These are desirable charac
teristics for pulse-to pulse frequency changes,
phase coding, chirping (frequency changes with
in the pulse), and electronically-steerable
antenna arrays.
Varian’s unrivaled capability in the
development of advanced microwave
tubes is at your service. For further
data on the VA-126, write Tube Div.

VA-126 TWT
3 MW Peak
5 KW Average
5 4 to 5.9 kMc

TYPICAL PEAK POWER VS. FREQUENCY-13OKV
» 5fl

■■______

-

Outoul50

Frequency kMc

Subsidiaries:
BOMAC LABORATORIES, INC.
VARIAN ASSOCIATES OF CANADA. LTO
S-F-D LABORATORIES, INC
SEMICON ASSOCIATES, INC
SEMICON OF CALIFORNIA, INC
VARIAN A. O. (SWITZERLAND)

TYPICAL GAIN VS. FREQUENCY-130KV

Frequency kMc

Circle 156 cn Inquiry Card

MAXIMUM TRANSISTOR D ISSIPATIO N -W ATTS

NOW...
FROM RCA

25 C

65 C

200 C

CASE TEMPERATURE

Now Beta-Control Up To 10 Amperes Extremely Low Saturation Resistance
Power To 150 Watts At Prices Starting As Low As Comparable Germanium Power Types
Check out the outstanding features of these 24 RCA N-P-N
diffused-junction silicon power transistors, immediately
available at low prices to meet your industrial and military
applications requirements:
Maximum operating temperature—up to 200 C

• Maximum dissipation capability—up to 150 watts
• Very low thermal resistance—as low as 1,17cC/watt max
Very low saturation resistance—as low as 0.25-ohm max

High minimum beta

Call your RCA Field Representative todax for complete sales
and price information. For further technical information, write
for RCA Technical Bulletins on these types For detailed appli
cation information on the design of military and industrial
equipment using RCA Silicon Power Transistors, send for
new 28-page Application Guide on
l<( \ S\nn Pk wer Ir.in-Mer-i Price 50 «.ent* per copy 1 Write to

RCA Semiconductor and Materials
Division, C ommercial Engineering,
Section J-50-NN. Somerville, N. J.

^B^V

Narrow Beta Spread
AVAILABLE THROUGH YOUR RCA DISTRIBUTOR

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

MA 8-4802
EN 9-1850 •
SOUTHEAST
5A 4 4768 • EAST CENTRAL: Ootroit 2,
CENTRAI Chicago, III., Svito 1154, More

ort Flora, WH 4-2900 <
lor Anpolor 54, Conf .
1838 El Comino tool,
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