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Top Performance at Lower Cost!

0 @00

680 .0015 .0033 0047
750 0018 .0039 005
800 .002 .0047* 2x.002
820 .0022 .005* .01*
.001 2 x 800 2x.0015 +20%
.0012 2x.001 2x.002* .02*

+80%—20%

.01 .02

.02* +80%—20%
+80%—20% .04*

2x.004 +80%—20%
2x.005

*Rated 500 V.D.C.W. Flash test 1250 V.D.C.
Life test per EIA RS-198

Disc sizes under 4" diameter have lead spacing of .250. Discs
¥2” diameter and over have .375 spacing.

e

POWER FACTOR: 1.5% Max. @ 1 KC
(initial)

POWER FACTOR: 2.5% Max. @ 1 KC
(after humidity)

WORKING VOLTAGE: 1000 V.D.C.

TEST VOLTAGE (FLASH): 2000 V.D.C.

LEADS: No. 22 tinned copper (.026 dia.)

INSULATION: Durez phenolic—vacuum
waxed

INITIAL LEAKAGE RESISTANCE: Guaran-
teed higher than 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaranteed higher than 1000 meg-
ohms

Type B DISCAPS are rated at 1000 working volts yet cost no more than
ordinary lighter constructed units. Designed for by-passing, coupling or
filtering, applications, Type B DISCAPS are available in capacities between
.00015 and .04 MFD. They meet or exceed all EIA RS-165 specifications
for Z5U ceramic capacitors and show a minimum capacity change between

+10° C and +85° C.

Type BTM values to meet Mil C
110158 available on special

order.

RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY & CO., INC.
GENERAL OFFICE: 4242 W. Bryn Mawr Ave., Chicmgo 46, §il.
Two RMC Plants Devoted Exclusively 1o Ceraomic Capacitars

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

DISCAP
CERAMIC

Circle | on !nquiry Card
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As Wi ENTER 1963. business forecasts for the elec-
tronic industries are optimistic. Factory sales of 815
billion are estimated for this yvear, compared to $13.1
billion for 1962. Military business will account for $9.0
billion in 1963, against $7.6 billion in 1902,

By 1975 there will be 230 million people in the United
States. This will mean at least a 23% increase over

today’s market for consumer electronic products.

Another growth area is industrial electronics which
is now $2.4 billion and should reach $4.0 billion by
1966-—an increase of 66%.

The growth pattern of our industry has been spec-
tacular. until now. However, there is genuine concern
that it may be slowed by the critical shortage of tech-
nical manpower in the next ten vears. More than any
other industry. we must have vast numbers of scientists,

engineers, and technicians.

Today. over 60% of our scientists and engineers are
directly or indirectly emploved by the U.S. government.
This creates a serious problem of finding engineers to
support the forecast growth in the consumer and indus-

trial marlket.

fFor the engineer to be fully effective. he needs sup-
porting technicians to hreadhoard, test and report on the
circuits he designs. Recent studies show that we now
have about one technician per engincer. It is estimated
that each engineer should have the support of three or

more technicians. Apparently, we are paying some hand-

ELECTRONIC INDUSTRIES « January 1963

CAN WE SOLVE
OUR MANPOWER
PROBLEM?

some salaries to engineers for technicians work!

We believe imndustry must take a hard look at the
educational syvstem needed to support our ambitious
growth plans.

Jetter electronic technicians are needed—nien who
know more than how to use a soldering iron and identify
a resistor or a capacitor. A good technician shonld have
adequate training in science and mathematics so that

the engineer can communicate with him effectively.

The two-vear community colleges could be the an-
swer. These colleges afier two-year technical extension
courses of an opcn-end or terminal type. In the open-
end course. it is presumed that the student will proceed
to a university and secure a degree. The terminal course
graduate would be a well-trained and competent tech-

nician.

A number of excellent private institutions now serve
this area. But we need quantity as well as quality, and
there just are not enough of these schools to mect man-

power requirements,

We helieve industry should actively support tie com-
nmunity college program by assisting in the develapment

of curricula and the placement of graduates.

It is time that we stop lamenting the shortage of en-
gineers and do something about it. A constructive tech-
nician training program will strengthen our industry
and release engineers to create the products we must

have to reach our industry goals for 1970.
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RIGRUGHTS

Coaxial Magnetrons—a New Class of Tubes page 90
The magnetron is not the most modern power generator. Yet, it plays
a vital role in microwave electronics because it continues to be the
smallest, most efficient and most powerful oscillator available. It is
also usually the least expensive.

High-Speed Digital Communication Networks page 96
Reliable and fast global communications are receiving more and more
attention. A variety of skills are required for their design, not the least
of which are complex mathematical techniques. Some of these con-
cepts are examined and illustrated.

Transient Response of Ceramic Filters page 106
Transfer parameters of ceramic bandpass filters suggest a comparison Coaxial Magnetrons
with the ‘‘ideal” narrow-band filter. Actual measurements closely agree
with calculated values. By correlating these results, filter response to
many important transients is evaluated as a function of bandwidth and
phase response.

For X-Y Plotting . . . Saturable Reactor Sweep Supply page 111
Motor-driven variable transformers and swept-electronic regulated sup-
plies have certain disadvantages in providing slow sweep voltages for
recorders. Most of these disadvantages are overcome when a saturable
core reactor replaces the motor driven transformer. It is used to
sweep the primary of any transformer or ac powered dc output supply.

A New Digital Telemetering System page 123
A new class of logic circuits that are far simpler than anything being
used today has been made possible through use of multi-aperture
ferrite cores. A new digital telemetering system which makes use of
these cores is described.

Designer's Guide to Lamp Selection, Part 1 page 139
How do reliability and miniaturization affect your choice of a lamp?
The 3 classes of lamps for indicating devices: large, miniature, and
sub-miniature are thoroughly discussed. Data on micro-miniature types
is also given. Handy check-lists for specifying and buying, along with
comparison charts are included.

Designer's Guide to Indicator Lights, Part 2 page 151

Indicator lights are the preferred means of conveying information on . . .
equipment condition and functions. The major factors involved in their Lamps, Indicator Lights, Illuminated
use are discussed in this article. A thorough study of the transistor- switches
controlled indicators now coming into widespread use is also included.

Designer's Guide to llluminated Switches, Part 3 page 162

Many factors must be considered when using illuminated push-button
switches. Units displaying 1 to 12 messages are discussed, along
with more lighting information. A Human Factors Check-List is pre-
sented at the conclusion of this article,

Role of R & D in Future Profits page 227
How much does R & D affect a company’s profits? How much should
it affect them? How much should be directly related to a company’s
profits? Here are some observations by the Chief Executive of a suc-

cessful electronic firm. Automatic Gain Control
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RADARSCORE

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

PLOTTING AIR SAFETY

Four Federal Aviation Agency pilots plan schedule in which they will
face 24,000 possible mid-air collisions to help find a fool-proof
method to avoid flying mishaps. Instead of being airborne, however,
they will “fly” in a simulator at the Federal Aviation Agency's center
in Atlantic City, N. }.

EXPORT PUSH is being planned by the Com-

merce Dept. New executive position has been cre-

ated. " A\ssistant Secretary for Domestic and Inter-
national Business.” Both imports and exports are
now at all-time highs, and exports are increasing
more rapidly than imports, helping to narrow the

cap tn the nation’s balance.

NASA WILL PUBLISH the first of a regular
series of reports of space research with possible in-
dustrial applications within six months. The plan
is to make public research findings which might
have use m non-space or non-defense industries,
Special industrial application experts are being em-
ployed who will spot civilian possibilities in NASA
and DOD research reports. Periodically they will
produce “state-oi-the-art” reports for use in indus-

try.

4

TRANSISTORS SO RELIABLE that thev will
remain in service more than 100,000 vears. were
predicted by 1. I. Rommnes, President of \Western
lilectric Co. at the Radio Fall Meeting in Torouto.
This prospect, he said. makes it possible for the
company to seriously consider installing transistor-
ized amplifiers and coaxial cables at very close in-
tervals to expand vastly their capacities.

MILITARY RIVALRY has been blamed for the
loss of two yvears and $170 million in development
costs of the Advent commumcations satellite. The
IHouse Committee blamed bickering between the
Army and \ir FForce. The subcommittee said the
bickering was based on rivalry over letting con-
tracts and lack of man-to-man discussion hetween

services.

MORE THAN 709, OF THE STEREO BROAD-
CASTERS are now losing money. Two voung San
Franciscans., co-owners of sterco station, KPIN-
IFM. appealed 1o the nation’s stereo receiver manu-
facturers to support these stations through in-
creased  advertising and  promotional  guidance.
More manufacturers. they said. should follow the
example of the few companies which have helped
stereo broadcasters with advertising and layouts,
news release suggestions, and other forms of pro-
motional assistance. Stereo’s future, they said. is

“absolutely untimited.”

ELECTRONIC WARFARE

Crewmen of Strategic Air Command B-52 bombers are lcarning
the techniques of electronic countermeasures in this new simu-
lator built by Reflectone Electronics. Simulated flights have
ranged up to 2,000 miles, through realistically duplicated hostile
radar and missile-attacking environments.
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DEPRESSED AREAS will get more acrospace
contracts as a result of a comprehensive program
by 18 aerospace companies and Dept. of Defense.

The program. which was considered a trial efiort.
will be reviewed by the Acrospace Industries As-
sociation and the Director of liconomic L'tilization
of DOD every six months. It will be limited in the
beginning to areas specifically designated by DOD.
The program will also be coufined in its initial
stages to five categories of sub-contracting. Comi-
mon, readily available. aud highly competitive
product lines hiave been avoided because their na-
ture would produce a low yield of opportunity. The
program is looking to single out sources of (1)
electronic devices of a reliability level capable of
meeting military specifications (2) optics and opto-
mechanical assemblies, and (3) electro-mechanical
compouents of high reliability.

SURVEY OF ENGINEERS was undertaken to
assess  their attitudes towards professionalism,
Three groups of enginecrs were included in the
survey: 110 engineers from a consulting tirm, 80
engineers from a I‘ederal Govermment engineering
department. and 6l engineers from an industrial
firm. Professional attitude score was computed
with three ditferent situations, and ditfferences be-
tween the groups were evaluated. The professional
attitude for industry engineers was the lowest,
computed at H9.89 while the average for engineers
emploved by the consulting firm was 3398, Gov-
ermment engineers fell in the middle. with an aver-
age of 31.43. Copies of the study are available from
the National Society of Professional Engineers,
2029 K St N.W.. Washington 6, . C.

COMPUTER MANUFACTURERS are stepping
up their sales of computer cquipment to OILM
manufacturers. In the long range picture. this may
prove to be a very significant development, since
the computer manufacturers have the advantage
of being a large primary consumer of their own
products. Just last month Univac Div. of Sperry
Rand announced that they will market a broad
range of electronic equipment to computer. coni-
munications, and control equipment manufacturers.
Initially the equipment utilized in the line of Uni-
vac Computer Svstems will be offered. This will
include card readers, card punchers. high speed
printers, memory drums and magnetic tape uuits.
A market study completed by Univac indicates
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that “in the next two years, the Ol market for
computer peripherals will double in size to approxi-
mately $150 million annually and by 1972 to $350
million.” The company also plans full engincering,
manufacturing and marketing and special equip-
ment and devices, as needed by the original equip-
ment manufacturers.

BREAK THROUGH IN OPTICAL COMPUT-
ERS has been achieved at Rome \ir Development
Center. The aim is the replacement of conventional
wires, cores and thin-hlms with glass fibers car-
rving controlled light waves as signals rather than
electrical impulses. Four agencies are collaborating
on the development—RC.\. American Optical Co..
Stanford  Research  Institute. and Rome ADC.
RCA's applied research activity discovered the
ability of these lasering glass fibers to operate in
a new computer scheme called Neuristor. RCA\ is
determining the characteristics required to provide
suitable lasering fibers and methods of using the
fibers in an neuristor logic computer arrangement.
Stanford Research contributed the neuristor logic
schieme. while \merican Optical created the chem-
ical glass known as the lasering fiber. Creation of
the optical computer could reportedly result in
computers 10 or even 100 times faster and much

smaller than present-day types.

AFTER NUCLEAR ATTACK

Goodyear Aircraft engineer inspects the aluminized film portion of
antenna the company is devcloping for use after a nuclear attack.
The inflatable structure would be stored underground. and would
erect and inflate for operation automatically after other structures
have been leveled by the nuclear explosion.




T0-9 CASE

Investigate these Power Amplifiers
for your VHF Communications Needs!

CHECK THESE KEY PARAMETERS:

| Pa @ 25°C case 1w
BVceo 30V

BVceo 15v

fr 1 Kme

PG @ 160 Mc 7 db

Cob 8 pF

o' Ce 60 nsec

SPRAGUE COMPONENTS

Sprague’s ECDCtechnology, proven in the 2N2100
nanosecond film memory driver, has been extended
to amplifier or oscillator transistors covering a
wide range of VHF communications applications.
The ECDC processcombines the benefits of electro-
chemical and diffusion technology to provide
today’s best combination of electrical character-
istics for maximum circuit efficiency.

* * *

For complete engineering data, write for Engineering
Bulletins 30,409 and 30,414 to Technical Literature
Service, Sprague Electric Company, 233 Marshall
Street, North Adams, Massachusetts.

TRANSISTORS INTERFERENCE FiLTERS
CAPACITORS PULSE TRANSFORMERS
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS
RESISTORS PULSE-FORMING NETWORKS
MICRO - CIRCUITS TOROIDAL INDUCTORS

ast.are

®
HIGH TEMPERATURE MAGNET WIRE

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES THE MARK OF RELIABILITY

FUNCTIONAL DIGITAL CIRCUITS

ELECTRIC WAVE FILTERS ‘Sprague’ and ‘@Y are registered trademarks of the Sprague Electric Co

6 Circle 2 on Inquiry Card
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MILLIMETER WAVE TUBE

Technician assembles a ‘‘stack” of circuit
parts that forms part of a new high power
amplifier tube developed by Hughes Aircraft
Company. According to company scientists,
the tube could eliminate radio blackouts ex-
perienced by astronauts by cutting through
the ion shield that surrounds a spacecraft
during re-entry from orbit.

AFSC INSTITUTES
DOD “PERT” PROGRAM
The Air Farce Systems Command is
reported among the first to put in elfect
a Dept. oi Defense approved PPERT
program to improve cost control and
scheduling of complex R & D projects.
The »PERT” Program (I'rogram
Evaluation and Reporting Technique
will he cairied out by ali three serv-

ices. Service R & D agencies will nse a
ioint DOD 'NASA guide to develop
methods for systematic prograin-cost
reports and predictions.

\n AFSC PERT/Cost team has
heen established at the Aeronautical
Svstems Div., Wright-Patterson AFB,

AS WE GO T0 PRESS

FIRST SUCCESSFUL LASER
COMMUNICATIONS LINK

The first successful transmission of
microwave signals using a light wave
as the carrier has been announced by
scientists of Stanford Univ.'s Elec-
tronics Laboratories.

The achievement was hailed as the
first step toward using the wide-band
potentialities of laser-produced “co-
herent light”™ for communications.

It has been estimated that a single
Jaser light beam could carry as much
information as all the radio communi-
cation channels now in existence. It
could carry a hundred million TV pro-
grams at the same time.

\ means of putting a microwave iu-
formation signal on the light beam, or
“modulating™ it, was developed some
time ago. But it has remained for
<omeone o find a way of directly “de-
modulating” or receiving this infor-
mation.

I'rof. A. T5. Siegman announced suc-
cessful tests of two such devices and
plans for a third. lle demonstrated
one of them, a microwave phototube
for visiting scientists and engineers.
The microwave phototube is a “travel-
ing-wave tube with a photo-emissive
cathode.” developed in cooperation

GAS BEARING GYRO

New gas bearing gyro is set up for a test
run at Sperry Gyroscope Co.'s Marine Dir.
Laboratories in Garden City, N. Y. Hundreds
of hours on the test stands have shown the
drift rate of the Mk. 1 Mod. 3 to be “infin-
itesimal.” Performance data are classifiied.

with Sylvania Electric.

Another device, a “fast semicon-
ductor photodiode,” also has been de-
veloped Dby the Stanford group. Tt is
simpler, more compact and in some
respects more efficient than the photo-
tube, but requires the use of an ampli-
fier.

The third device is an “I'M dis-
criminator microwave phototubc™ now
nearing completion in the laboratories.
It is designed to demodulate fre-
quency-modulated light.

Oliio. to set up program procedures
for the TI'N (Tactical Fighter Ex-
perimental) Program.

The Air Force has never before
cmploved a PERT program for de-
velopment of a total weapons systen.
arlier PERT programs were used for
lesser projects,

The AFSC is expected to have the
largest PERT/Cost effort within the
defense establishment.

UNDERSEA
COMMUNITY

Undersea community
like one in sketch
may be powered by
nuclear reactor being
designed by West-
inghouse. Reactor,
using thermoelectric
elements would sup-
ply 3,000 KW of
power. Company is
building research
sphere called “Deep-
star,” like one shown
here. It would house
crew and act as con-
trol center for un-
dersea vehicles.

SIDE-LOOKING RADAR DATA
CONVERTED FOR MAPPING

An instrument designed to rectily a
side-looking radar photograph so that
ii can Lie used in making accurate maps
is being tested by the U. S. Army En-
gineer Geodesy, Intelligence and Map-
ping R&D Agency, Fort Belvoir. Va.

Known as a “Side-Looking Radar
Presentation Restitutor,” the instru-
paent is part of a radar map compila-
tion system being developed for the
Army to permit planimetric mapping
fron: radar photography to a scale of
1:230.000. meeting national map ac-
curacy standards.

The restitutor was buile by Belock
Instrument Corp.

NEW RESEARCH CENTER

P. R. Mallory & Co.. Inc., has
opened its Laboratory for Physical
Science, a 9,600 sq.-ft. research facil-
itv in the Northwest Industrial Park.
Burlington, Mass.

Vore News on Page 9
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silicon epitaxial

with parameters oirtually nsensitive to temperature from +25°C to +85

The lowest available offset voltage and offset current, com-
bined with extremely low inverse saturation and the highest
frequency response of all choppers available today, are yours
with the new Motorola 2N2330 (TO-5 package) and 2N2331
(TO-18 package) Star planar choppers. And, you can use these
units without resorting to elaborate temperature precautions
because they are virtually insensitive to temperature variations
from 425°C up to 485°C.

Designed especially for high-speed DC-AC chopping in low-
level saturated switching applications, these new devices are
ideal for use in telemetry, multi-channel communications, ana-
log computers, and other low-leve!l data handling applications.

Matched pairs of each type are available on special request
for “‘quasi’’ push-pull chopper circuit applications. Pairs can be
matched with respect to offset voltage, (V.«), to within 50 or
100 microvolts.

*STAR is a trademark of Motorola Inc.

SERIES-SHUNT TRANSISTOR CHOPPER

INPUT

SIGNAL ouTPUT

SIGNAL

SQUARE WAVE DRIVE SIGNAL

8 Circle 3 on Inquiry Card

Dfon MOTOROLA. ..

r* planar choppers

¢

2N2330 (TO-5) 2N2331 (TO-18)

Po = 0.8 Watts Po = 0.5 Watts
Characteristics* Symbol Min. Typ. Max. Unit
Offset Voltage Viotn - 0.3 0.75 | mvdc
(lo = 200 uAdc, le =0

Inverse Saturation Voltage Vecisan | — 1.0 | 3.0 mvdc
(s = 200 uAdc, le = 50 uAdc)

Small Signal Forward Current Transfer Ratio hte 1 15 — -
(lc = 1mAdc, Vce = 1 Vdc, f = 100 mc)

Offset Current Ttot) 01 1 nAdc
(Vec = 2.0 Vdc, Vee = 0, Ta = 25°C)

Offset Current ltotn) 1 10 nAdc
(Yac = 2.0 Vdc, Vce = 0, Ta = 85°C)

Emitter Diode Recovery Time teo 35 usec
(lh = 1.5 mA nominal)

“All values at 25°C ambient unless otherwise Indlcated.

Production quantities
are available now.
To obtain either type, or if you would like

additional technical information, contact your
local Motorola District Office or Distributor.

MOTOROLA

Semiconductor Products Inc.

5005 EAST McDOWELL ROAD « PHOENIX 8, ARIZONA

ELECTRONIC INDUSTRIES -+ January 1963

-




THREE-DIMENSIONAL VIEW

View of heart pulsations is seen on oscillo-
scope by spatial vectorcardiograph (1) and
their shape and sound is recorded on mag-
netic tape by medical electronics system de-
veloped by Minneapolis-Honeywell. A Univ. of
Tenn. pediatric cardiolegist will use the sys-
tem in long-range study of heart behavior in
infants and children.

CARBORUNDUM EXPANDS
ELECTRONIC ACTIVITIES

At its new 40,000 sq. it. Electronics
Div. plant addition at Niagara |7alls,
N. Y., Carborundum, which in 1891
began producing silicon carbide, one
of the world’s first manuiactured abra-
will soon he making a
micro-miniature  silicon-carbide  ther-
mistor. It will have an operating tem-

sives, new

perature of over MJ°C. and response
time under a sccond.

Ilectronic praducts, which ac-
counted for 10% of Carhborundum’s
F141.176,116 net sales last year and ab-
sorbed 25% of ite vesearch expendi-
tures. also include custom air and lig-
uid-cooled  dummy-load as-
semblies and special assemblies to pro-
tect equipment duving development.

resistive

FAA ORDERS 66
RADAR SYSTEMS

The Federal Aviation Agency has
taken a major step toward standardi-
zation of civil and® military air traffic
control svstems with the award of a
£10,045,035 contract to Texas Instru-
ments Ine. of Dallas. Tex., for 66 air-
port surveillance racar systems.

These radars will be installed at con-
tinental and overseas U. S. \ir [Force
Bases. Under an carlier I"A A contract
with Texas Instruments, 36 ASR svs-
tems were built and installed at major
air terminals throughout the U. S.

The new equipment will pick up air-
plane targets up to 60 miles distant, at
altitudes up to 40,000 feet.

(Continued on page 12)
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ELECTRONIC SHORTS

AEC has cancelled a contract for a portable nuclear power plant at Byrd
Station in the Antarctic. The contract was cancelled for the convenience of
the Government due to cost increases, schedule slippages and because the
design as developed did not meet original objectives. AEC has also asked
the contractor, Allis-Chalmers Mfg. Co., to submit a propo:al for analyzing
the over-all plant (designated PM-3B) design against the technical objectives.
They are to recommend areas where redesign can effect improvements and
perform such redesign work as is approved.

U. S. Naval Academy has purchased six computers for use in instructing
midshipmen in analog computer technigues. About 1800 lirst and second
class (junior and senior) midshipmen will receive instruction this school
term in the various applications of analog computation. T'his is the fhrst
full-scale use of computers at the academy for this purpose. The computers
are TR-10. solid state units manufactured by Electronic Associates, Inc.,
Long Branch, N. J.

USAF engineers at Wright-Patterson AFB, Ohio, are simulating reentry
from space missions, according to the Air Force Systems Command. The
flight conditions are being simulated to obtain information on instruments
and instrument displays for future aerospace vehicles. Flight conditions are
simulated from 120,000 ft. altitude (about 2214 mi.) and Mach 6 speed (more
than 4,500 mph at sea level) to an “earth” landing. Work already completed
by the Air Force on the program is being applied to its X-20 Dyna Soar
Program. NASA is using the data in the Gemini and Apollo programs.

University of Michigan radio astronomers have successfully measured the
intensity of low frequency radio waves in the Milky Way, according 1o
FFred T. Haddock, director of the U-M Radio Astronomy Observatory
(RAO). Measurements were made with a 145 Ib. rocket-borne instrument
package which was lofted 1050 mi. over the Atlantic Ocean from WWallops
Island, Va. The measurements were made at 730, 1.200 and 2,000 KC.

A highly precise method for measuring small vibration displacement ampli-
tudes is now being used in calibrating vibration pickups. The method, de-
veloped at the National Bureau of Standards for the Navy, makes the meas-
urements even in the presence of considerable *jitter.” The technique uses
photoelectronic measurement, in place of visual inspection, of an inter-
ferometer fringe pattern to identify vibration amplitudes.

Tests with a new \ir Force bio-measuring device have shown that an aver-
age person driving home from work on a busy freeway niay underco more
nervous strain than an astronaut in orbit. He also faces some trathc situa-
tions more frightening to him than blasting off a launch pad. Hughes Air-
crafit Co.. developers of the instrumentation pack, tried it out on civilian
“guinea pigs” before delivering the equipment to the Air Force. The civilians
were instrumented and exposed to conmon nerve-shattering situations which
included navigating the l.os Angeles freeway system.

An experimental radio communication system to help assure nonfading re-
ception has been developed by ITT Federal Laboratoties, under Air Force
contract. System uses 28 ft, dish antennas to send and receive a message
over several angularly separated radio beams simultaneously. Advantage is
that diversity improvement is attained by a single receiving antenna using
multiple beams instead of a receiving system needing either more antennas
or a wide radio spectrum or both.

IFederal Electric Corp., Paramus, N. ]. service associate of I'TT Corp.. has
heen contracted to link eight South Vietnam cities with a microwave radio-
telegraph communications system. The $2.3 million contract, which calls
for a system with a capacity of 600 simultancous messages, was awarded by
the U. S, State Dept’s .\gency for International Development. Two addi-
tional cities will be linked to Saigon by a very high frequency tributary
system. 'roject is due for completion late this year.

January 1963




Prize Crop of
Precision Potentiometers

With smaller cases, higher resistances,
better linearity, finer resolution, and higher
operating temperatures than any other line.

Now you can obtain a 25 to 399 increase in total
resistance together with standard linearity as low
as 0.2% and resolution as fine as 0.019% —in a poten-
tiometer that’s shorter than any competitive unit. Our
10-turn Model 3500, for example, is just 1” long, a full
152”” shorter than units available elsewhere. The secret:
new design techniques including a thin-wall molded
plastic case that lets us put a 209%-longer resistance
element in a shorter package.

The new case also improves heat dissipation, thus
increasing power-handling ability and raising the maxi-
mum operating temperature 20°C above that of poten-

tiometers available elsewhere. Sealed against humidity,
these units exceed steady-state requirements, and most
can even be specified to meet MIL-STD-202B, Method
106 (cycling humidity). Reliability is further enhanced
by the virtually indestructible Bourns Silverweld®
termination.

Units are individually inspected and subjected to the
stringent double-check of the Bourns Reliability Assur-
ance Program. Prices are competitive and delivery is
immediate. Write today for complete technical data.
AVAILABLE OFF THE SHELF AT FACTORY PRICES
FROM DISTRIBUTORS ACROSS THE NATION.

Exclusive Silverweld®
termination —an indes-
tructible fused bond be-
tween terminal and
resistance wire —elimi-
nates chief cause of

Double slip-ring contact
provides wider contact
area and a double
safety margin for vibra-
tion and shock.

Molded, high-tempera-
ture plastic housing
enables standard model
to meet steady state
humidity spec. of MIL-
STD-2028, Method 103.

20%-longer resistance
element provides better
resolution, cooler oper-
ating temperature, and
higher total resistance.

precision potentiometer
failure. f

Element grooves molded
within plastic housing
ensure perfect helix for

resistance element. rocking.

Large slider block pro-
vides greater wiper
stability, eliminates

Special close-tolerance  Quad ring ensures Mil-

rotor almost completely

Spec. resistance to
eliminates backlash. ‘

> .humidlty. :

. This cutaway of Model 3500 shows the typical high-quality construction
to be found in all Bourns precision potentiometers, although some features may vary from model to model.
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Model 3500 — 74", 10-turn Model 3700~ 15", 10-turn
Now: standard linearity of 0.29, Now: drastically reduced to only $19.60 each (100 pcs.)
Length (body) 1.00” Length (body) 1.00”
Standard linearity +0.2% Standard linearity i *0.25%
Standard resistances 500¢ to 125K Standard resistances 500 to 100K
Power rating 2.0W @ 70°C Power rating 1.0W @ 70°C
Humidity MIL-STD-2028, Humidity MIL-STD-2028,
Method 103 Method 103
(steady state)t (steady state)t
Max. operating temp. 125°C Max. operating temp. 125°C
Resolution 0.01 to 0.03% Resolution 0.020 to 0.060%
Model 3520 — 74", 5-turn Model 3600 KNOBPOT®* Potentiometer— 34", 10-turn
Length, .678"—resistances to 75K Potentiometer, dial, and knob all in one~-operates at 125°C
Length (body) 678" Length (body) 1.00”
Standard linearity +0.3% Standard linearity +0.5%
Standard resistances 2002 to 75K (dial accuracy)
Power rating 15W @ 70°C Standard reswtances 1K to 100K .
Humidity MIL-STD-2028, Power rating 1.5W @ 25°C
Method 103 Humidity MIL-STD-2028,
(steady state)t Method 103
Max. operating temp. | 125°C ) (stez:)d\y state)
Resolution 0.015 to 0.070% Max. operating temp. | 125°C
Resolution .011 10 .035%
(Also available without dial)
Model 3510—7/3". 3-turn TURNS-COUNIING DIALS
Length, .549"—resistances to 50K Easy-to-read dials requiring only 1" of panel space are available
¥ . forall Bourns precision potentiometers (except KNOBPOT units,
. “ which incorporate their own dials). Easily mounted —no extra
Length (body) 549" “<_g banel holes _needed,'can be se_t _to less than .1% qf total tra_ve|.
Standard Iinearity +0.3% }L\t:‘col:inziddfei\:‘lic;‘(g?;éinglr)cﬂoasrl.hvely prevents shift in setting,
Standard resistances 2002 to 50K
Power rating LOW@70'C | omer seroneis s s secessones
Humidity MIL-STD-ZOZB, and MIL-STD-242 (ships). '
Method 103 | |'
(steady state)t O ‘ Q’;
Max. operating temp. 125°C
Resolution 0.02810 0.100% | oo S o ENORS to Lancuin for svie. (SRANE) o pre. SKIRTS to 204 8
ing high style to equipment. Standard 1* MIL-Spec diameter. vent accidental jar- touch of glamour.
ring of settings.

All units shown actual size e = ———— -}

*U.S. Pat, No. 3,069,646 ‘ l )

1 Optional feature meets MIL-STO-2028, Method 106 cycling humidity * BOURNS
h=——= ——————}

BOURNS. INC.. TRIMPDOT GIVISION

1200 COLUMBIA AVE.. RIVE RSIDE. CALIF

PHONE 664-1700 *+ TWEK 682-9582
CABLE: BOURNSING

Manufacturer: Trimpot® potentiometers; transducers for position, pressure, acceleration. Plants: Riverside, California; Ames, lowa; and Toronto, Canada.
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Machinist at RCA’s Camden, N. }., plant puts
finishing touches on the company's 1.000th
Electron Microscope. The microscope enables
researchers to see and phctograph objects
1 million times thinner than a human hair.

UNIVAC ANNOUNCES PLANS
TO MARKET MAGNETIC CORES
UNIVAC Division of the Sperry
Rand Corp. has announced  plans to
market a variety of magnetic cores.
Within the next six montas produe-
tion will be at the level of 200 million
cores per vear with at least 10 types of
cores offered for sale, according to
D. D. Kirseh, mgr. UNTVAC Phila.
Defense Marketing. Tn addition to a
full range of cores, the company will
market completely wired planes,

AF SATELLITES
MEASURE RADIATION BELT

The Air Force has carried special
instruments on its military test satel-
lites to measure the trapped radiation
in the radiation belt created by the
U. S, high-altitude nuclear blast last
July.,

Measurements from the Al° satel-
lites have confirmed the increased elec-
tron densities caleulated from the early
Injun and Telstar data. They show no
significant increase in number of pro-
tons,

Radiation of the artificial belt has
been found to sharply increase above
400 miles altitude at the geomagnetic
equator, extending upward into the
lower Van Allen Dbelt. It reaches in-
tensities of 100 to 1,000 times normal
above 1,000 miles altitude.

ARMY [INVESTIGATES
NIGHT VIEWING METHODS

The U. S. Army Mobility Command
is studyving new methods of image in-
tensification in its long-range nrogram
to provide the U. S, soldier with im-
proved night viewers. These methods
would require only starlight. moon-
light or skyglow to produce visible
images.

Besides current research with vac-
uum tube image intensifiers, MOCON]
is studving use of Dlocks of semicon-
ductor and other materials to accom-
plish this purpose. If achieved. this
method may be cheaper and more re-
liable.

The non-vacuum tube image intensi-
fication program is being conducted by
[Zlectro-Optical  Systems, Tue.

ATLANTIC ACOUSTIC
RANGE IS INSTALLED

A sensitive elecironic “ear” has been
permanently installed m deep ocean
waters by Lockheed Ilectronics Co.,
of Plainfiell, N. J. The *‘car,” more
correctly known as the AUTLEC (At-
Lutic Undersea Test and Fvaluation
Center) accustic range, is designed to
probe the sounds of the sea. It is the
first phase of a U. S. Navy program to
develop an underwater test and train-
ing center to help bolster the nation's
anti-submarine warfare capability.

Data gathered during the studies
will add to basic knowledge of under-
sea sound, and may also prove useful
in developing better undersca defenses

Range consists of three basic parts:
an electronic array to detect, amplify
and transmit sound: a mooring system

12

capable of holding the array in its
precise position; and a deep-sea cable
syvstem to connect the various parts of

the array.

Girder-like arm being lowered into the water
holds hydrophones which are used to detect
undersea sound during test operations at
the US. Navy’s new AUTEC acoustic range.

SUPERCONDUCTING

Three-axis, cryogenic accelerometer devel-
oped by Minneapolis-Honeywell has been
successfully operated at a temperature of
about 5°K. Company says it could be used
with any high accuracy inertial navigation
system. Transformers in the instrument help
generate current which create a magnetic
field to support a superconducting spheri-
cal mass in a frictionless bearing. Mass
is found in the upper portion of the unit.

ELECTRONIC SUPERVISORY
CONTROL FOR PIPELINE

Texas Iastern Transmission Corp.,
one of the country’s largest gas pipe-
line companies, has installed an elec-
tric supervisory svstem to obtain in-
creased  cfficiency in pipeline opera-
tions, Heart of the system is a Control
Data computer.

Data transmission speeds have been
increased enormously to a point where
this svstem has the highest uszed com-
mercisliy for gas pipeiine compressor
station control.

The supervisory and data handling
svstem  with  the Control DPoint  at
Shreveosort, La., and with the sixth
controiled or satellite station at Del-
mont. L'a., is a medium band, approxi-
mately 200 Ke. prog-ammed, solid-
state device.  Without additional equip-
ment af the Control Point, it can su-
pervise and control 32 satellite stations
(or addresses).

The theoretical maximun: capacity
of the system is the snpervision and
control of 999 different stations (or
addresses).,

The supervisory system, when not
being called on to perform Control
functions or the logging of data, is au-
tomatically sequenced into a scan pro-
gram, during which time all stationz
on the system are confinuously scanned
in sequence for alarms or other upset
of station operating eonditions,

More News on Page 23
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New from Sprague!

?“("‘“@

Extended-foil section inside
end cap. Every turn of the
electrode is positively con-
tacted!

Metal end caps on capacitor
roll guard against entrance
of moisture.

7

Capacitor shown 5x actual size
to illustrate unique construction

Fixed diameter of metal end
cap insures uniformity of
capacitor size.

Hard, durable, orange epoxy
protective coating.

7 Lead firmly welded to metal

end cap.

Multi-advantage Construction in a Low-cost Film Capacitor!

MINIFIED SIZE—

Rating for rating, Pacer Capacitors are almost
one-third the size of conventional paper or paper-
film tubulars, making them ideally suited for
transistorized circuitry and other space-saving
applications where small size with dependability
is an important consideration.

BEST POSSIBLE NON-INDUCTIVE SECTION—
Metal end caps over extended foil sections assure
non-inductive capacitors, since all turns of the
electrode are contacted beyond question.

IMPROVED HUMIDITY RESISTANCE—

End caps act as effective moisture barriers. Ca-
pacitor sections are further protected by hard,
durable, orange epoxy coating.

UNIFORMITY OF SIZE—

Unlike other epoxy-coated units, the end caps
on Pacer Capacitors assure the rigid fixed diam-
eters needed for use with automatic insertion
equipment. The two smallest sizes are identical
with resistor and diode sizes, making them
especially suitable for ‘cordwood’ packaging.

For complete technical data on Pacer Capacitors, write
for Engineering Bulletins 2066 and 2067 to Technical
Literature Service, Sprague Electric Co., 233 Marshall Street,
North Adams, Massachusetts.

SPRAGUE COMPONENTS

CAPACITORS
TRANSISTORS
MAGNETIC COMPONENTS

INTERFERENCE FILTERS
PULSE TRANSFORMERS
PIEZOELECTRIC CERAMICS

HIGH TEMPERATURE MAGNET WIRE
CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS
MICRO-CIRCUITS TOROIDAL INDUCTORS ELECTRIC WAVE FILTERS

A8.442 ‘Sprague’ and ‘()" are registered trademarks of the Sprague Electric Co.

SPRAGUE

‘THE MARK OF RELIABILITY

Circle & on inquiry Card
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for electronic and

- STEVENS [’éff/ﬁéa' THERMOSTATS

aerospace applications*

If Space is your dimension, take the measure of Stevens Certified Thermostats. For in
hostile aerospace environments, you can’t take a chance on Reliability.
Since Stevens makes the broadest line of bimetal thermostats in the industry, you can get
all the special features to fit your special requirements exactly right from a proten,
standard production-line Stemco thermostat, or from a minor modification thereof. This also
gets your product off the ground faster . . . by cutting lead time . . . by slashing
engineering and development costs.
If reliability, weight, smaller size and cost are considerations, there’s only the Stevens
Certified Thermostat line to consider. Start the countdown sooner by putting us in your

supplier orbit.

Above Stemco Thermostats are design»d and manufactured to meet mast requirements of applicable

MIL Spec 1/[('(1110/!:».

Type MX Hermetic

Snap - acting to open on
temperature rise only.
Highly responsive copper
housing. Standard tole;-
ance +3°F with 2 to 6°F
differentials; 1 to 4°F dif-
ferentials on special order.
Temperature 10° to 260°F.
Various terminals and
mounting brackets. See
Bulletin 6100.

g

Type AX Hermetic

Similar to Type MX but to
close on temperature rise.
Wide selection of terminals
and mounting provisions,
highly responsive brass
housing. 2° to 6°F ditferen-
tial, Bulletin 3200.

STEVENS manufacturing company, inc.
P.O. Box 1007 *+ Mansfield, Ohio
Circle 7 an Inquiry Card

Type C Hermetic
Field-adjustahle, positive-
acting. Electrically inde-
pendent bimetal strp txpe
for operation from -10° to
300°F. Also supplied as
double thermostat "alarm*
type. Turre! termirals or
wire leads. Forratings, etc.,
Buitetin 5000.

> ™y

§

Type A Hermetic

Etectrically independent
bimetal disc and high-
response brass case for
quick, snap-action contro!
from -10° to 300°F. Various
enclosures, terminal ar-
rangements and mounting
provisions, including
brackets. Bullietin 3000.

A-7192A

THERMOSTATS




JANUARY 1963

Jan. 13-18: Nat'l. Winter Mtg., AChS;
Cincinnati, Ohio.

Jan. 15: Gen’l. Mtg., Ass’'n. of Elec-
tronic Parts & Eqpt. Mfrs.; Chicago,
1.

Jan. 19-20: Southeastern Div. Conv.,
ARRL; Miami, Fla.

Jan. 21-23: 31st Annual Mtg.,
Astor Hotel, New York, N. Y.
Jan. 22-24: 9th Nat’l. Symp. on Re-
liability & Quality Control, IRE
(PGRQC), ASME, ASQC, EIA; Sher-
aton-Palace Hotel, San Francisco,

Calif.

Jan. 22-25: ERA Annual Conv.; Mark
Hopkins Hotel, San Francisco, Calif.

Jan. 23-25: 1st Inst. for Int'l. Eng.,
Univ. of Colo.,, Consulting Engrs.
Cncl., Colo. Reg. Export Expansion
Cncl., Colo Soc. Engrs., U. S. Dept.
of Commerce, SBA; Univ. of Colo.,
Bouider, Colo.

Jan. 23-26: Mtg., APS & AAPT; Statler-
Hilton Hotel, New York, N. Y.

Jan. 26-28: Joint Annual Mtg., MAA,
AMS (AMS meets Jan. 24-28); Univ.
of Calif., Berkeley, Calif.

Jan. 28-31: 14th Annual Plant Eng. &
Maintenance Show, Clapp & Poliak,

IAS;

Inc.; McCormick Place Exp. Ctr,
Chicago, Ill.
Jan. 28-Feb. 1: 1963 AIEE Winter

Gen’l. Mtg. & Electrical Eng. Exp.;
Statler-Hilton, New Yorker Hotels,
the Coliseum, New York, N. Y.

Jan. 29: 12th Annual Quality Control
Clinic, Minn. Sec., ASQC; Leaming-
ton Hotel, Minneapolis, Minn.

Jan. 30-31: 9th Annual Midwest Weld-
ing Conf., ARF;, Hermann Hall, Il.
Inst. Tech., Chicago, Il.

Jan. 30-Feb. 1: Nat'l. Winter Conv. on

Military Electronics, IRE (PGMIL);
Ambassador Hotel, Los Angeles,
Calif.

FEBRUARY

Feb. 4-8: ASTM Annual Committee
Week; Queen Elizabeth Hotel, Mon-
treal, Que., Canada.

Feb. 4.-10: 1963 Western Electronic
Week & Pacific Electronic Trade
Show (Feb. 8-10), AED; Shrine Exp.
Hall, Los Angeles, Calif.

Feb. 5-7: 18th Reinforced Plastics Div.
Conf., SPI; Edgewater Beach Hotel,
Chicago, Ill.

Feb. 11-13: 1st Annual Conv., Elec-
tronic Sales-Marketing Ass’n.; Amer-
icana Hotel, New York, N. Y.

Feb. 11-14: Semiannual Mtg. & Exp.,
ASHRAE; Statler-Hilton Hotel and
the Coliseum, New York, N. Y.

Feb. 18-19: 4th Electrical/Electronic
Trade Show, Electrical Reps. Club,
Electronic Reps. Ass’'n.; Denver-Hil-
ton Hotel, Denver, Colo.

Feb. 18-20: 13th Nat'l. Conf. on Stand-

ELECTRONIC INDUSTRIES -
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ards, ASA,
York, N. Y.

Feb. 20: 4th Annual Reliability Symp.,
Los Angeles Sec., ASQC; Statler-Hil-
ton Hotel, Los Angeles, Calif.

Feb. 20-22: 10th Int'l. Solid-State Cir-
cuits Conf., IRE (PGCT), AIEE, Univ.
of Pa.; Univ. of Pa., Sheraton Hotel,
Philadelphia, Pa.

Feb. 21-22: Quality Contro! Conf., West-
ern Reg., ASQC; Flamingo Hotel,
Las Vegas, Nev.

Feb. 22: Gen’l. Mtg., Ass’n. of Elec-
tronic Parts & Eqpt. Mfrs.; Chicago,
M.

Feb. 23: AMS Mtg.; New York, N. Y.

Feb. 24-28: AIME Annual Mtg.; Dallas,
Tex.

Feb. 26-Mar. 1: 19th Annual SPE Tech.
Conf.; Statler-Hilton and Biltmore
Hotels, Los Angeles, Calif.

MARCH

Mar. 1-2: APS Mtg.; Rice Univ., Hous-
ton, Tex.

'63 Highlights

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

ICEAS, Int’l. Conf. & Exh. on Aerospace
Support, Aug. 4-9, AIEE, IRE, ASME;
SDheéaton-Park Hotel, Washington,

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

National Electronics Conf., Oct. 28-30,
IRE, AIEE; McCormick Place, Chi-
cago, M.

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

Mar. 2: 7th All-Day Seminar, Dayton
Sec., ASQC; Engineer's Club, Day-
ton, Ohio.

Mar. 3-7: Gas Turbine Conf. & Prod-
cts Show, including Aviation & Space
Conf.,, ASME; Statler-Hilton Hotel,
Los Angeles, Calif.

Mar. 4-8: Pittsburgh Conf. on Analyt-
ical Chem. & Applied Spectroscopy,
Pittsburgh Analytical Chem. Soc.,
Pittsburgh Spectroscopy Soc.; Penn-
Sheraton Hotel, Pittsburgh, Pa.

Mar. 5-7: 1963 Microminiaturization
Cong., AWI; Sheraton Hotel, Phila-
delphia, Pa.

Mar. 5-7: Southeastern Plant Eng. &
Maint. Show & Seminar, Southeast-
ern Shows, Inc., AIPE; Merchandise
Mart, Charlotte, N. C.

Mar. 7-8: IAS Propulsion Mtg.; Cleve-
land, Ohio.

Mar. 10-13: AIChE Nat'l. Mtg.; Roose-
velt Hotel, New Orleans, La.

Mar. 12: Annual Mtg., Ass’'n. of Elec-

Biltmore Hotel, New

January 1963
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tronic Parts & Eqpt. Mfrs.; Chicago,
1.

Mar. 13-14: 13th Nat’l. Conf. on In-
strumentation for the Iron & Steel
Ind., ISA; Pick-Roosevelt Hotel, Pitts-
burgh, Pa.

Mar. 15: 10th Annual Quality Control
Clinic, Milwaukee Sec., ASQC; Mil-
waukee Inn, Milwaukee, Wisc.

Mar. 15-16: Information Processing
Conf., Computing Devices Commit-
tee, AIEE; Calif. Inst. Tech., Pasa-
dena, Calif.

Mar. 15-17: Michigan
ARRL; Saginaw, Mich.

Mar. 16: Annual Quality Control Sem-
inar, S. Conn. Sec., ASQC; Univ. of
Bridgeport, Bridgeport, Conn.

Mar. 18: Workshop - Seminar - Quality
Control Mgmt., Boston Sec., ASQC;
MIT Faculty Club, Boston, Mass.

Mar. 18-22: ASM Western Metal Exp.
& Cong.; Ambassador Hotel and Pan-
Pacific Audit., Los Angeles, Calif.

Mar. 20-29: Symp. — ‘‘Quantitative
Spectroscopy at Elevated Tempera-
tures and Selected Applications in
Space Science,” AFOSR, AF Cam-
bridge Res. Labs., ARPA, NASA, Inst.
Def. Analysis, ONR, Calif. Inst. Tech.;
Calif. Inst. Tech., Pasadena, Calif.

Mar. 23: Annual Nat’l. Conv., Intercol-

State Conv.,

legiate Broadcasting Sysl.; New
York Univ., Univ. Hts., New York,
N. Y.

Mar. 25-27: Space Testing & Support
Mtg., 1AS, ARS; Cocoa Beach, Fla.

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

Mar. 26: 19th Annual Quality Control
Conf., Rochester Sec., ASQC; Univ.
of Rochester, Rochester, N. Y.

Mar. 26-28: American Power Conf.,
ASME; Sherman Hotel, Chicago, lll.
Mar. 27: Spring Mtg., Ultrasonic Mfrs.

Ass’n.; New York, N. Y.

Mar. 27-28: Spring Textile Eng. Conf.,
ASME; Clemson House, C€lemson,
S. C.

Mar. 30: Quality Control Conf., Battle
Creek-Kalamazoo Sec., ASQC; Univ.
Ctr., W. Mich. Univ.,, Kalamazoo,
Mich.

Mar. 31-Apr. 3: 41st Annual NAB Conv.
& 17th Annual Broadcast Eng. Conf.;
Chicago, Ill.

Mar. 31-Apr. 5: Nat'l. Spring Mtg,
ACHhS; Los Angeles, Calif.

APRIL

Apr. 1-3: “Pressure Vessels for Aero-
space Applications,” 4th Annual
Structures & Materials Conf., IAS,
ARS; Palm Springs, Calif.

Apr. 1-5: 1st Annual Dallas Ind. Trade
Fair, State Fair of Texas; State Fair
Park, Dallas, Tex.

(Continued on page 16)
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“made-to-measure precision”

Tests
Transistor Beta
In-the-circuit

TRANSISTOR TESTER — Portable, Battery Operated

Reads Beta directly in-the-circuit (1-4, 3-12,
10-40, 30-120); no need to unsolder leads
Measures lco, (0-50, 0-500 ;:a) & Beta out-of-
circuit

Packaged for portability in 5 of a cubic foot;
weighs 12% Ibs.

Carries its own battery power supply

Price: $335; delivery immediately from stock

For a free demonstration, more
information about the 219B Tran- SIERRA ELECTRONIC DIV.

sistor Tester, or the complete =

Sierra Quick Reference Catalog, pH I I ‘ O
contact your Sierra representa- _

tive, or write to address below: Gerd WotorOempuny,

Sierra Electronic Division / 3885 Bohannon Drive / Menlo Park 2, California

COMING EVENTS

Apr. 10-11: 4th Symp. on Eng. Aspects
of Magnetohydrodynamics, IRE (PG-
NS), AIEE, 1AS, Univ. of Calif.; Univ.
of Calif., Berkeley, Calif.

Apr. 16-17: 1963 Ohio Valley Instru-
ment-Automation-Electronics Exh. &
Symp., ISA, SESA; Cincinnati Gar-
dens, Cincinnati, Ohio.

Apr. 16-18: “Optical Masers,” 13th An-
nual Polytechnic Int'l. Symp., IRE,
AIEE, OSA, AFOSR, ONR, ARO, Brook-
lyn Polytech. Inst. Microwave Res.
Inst.; New York, N. Y.

Apr. 16-18: 10th Cleveland Electronics
Conf., IRE, AIEE, ISA, Cleveland
Physics Soc., Case Inst. Tech., West-
ern Reserve Univ.; Sheraton-Cleve-
land Hotel, Cleveland, Ohio.

Apr. 17-19: 1st Int’l. Conf. on Non-
linear Magnetics, IRE (PGEC, PGIE),
AIEE; Shoreham Hotel, Washington,
D. C.

“CALL FOR PAPERS"

Int’l. Conf. & Exh. on Aerospace Sup-
port, Aug. 4-9. 1963. Sheraton-Park
Hotel. Washington, D). C. Papers
may deal with, but are not limited
to. the following subjects: electri-
cal/electronic  systems and  tech-
niques, mechanical structures. sys-
tems and techniques, guidance, con-
trol, telemetry, communications, in-
strumentation and checkout, train-
ing, education. management and ad-
ministration. The deadline for pa-
pers is Feb. 18, 1963. lFor complete
information, contact: Technical Ses-
sions Committee, . O. Box 6635,
Wasington 9, D. C. Papers may also
be submitted through the participat-
ing societies, including the AIEE,
ASME and others.

ENGINEERING EDUCATION

Short Courses of interest to engineers

X-Ray School

The 44th Norelco N-ray Analvtical
Schiool will be held Ieb. 4-8. 1963, at
the Henry Hudson Tlotel, New York,
N. Y. Chemists, metallurgists, physi-
cists, production supervisors, quality
control engineers and others interested
in the application of N-ray diffraction,
diffractometry and spectography are
invited to register. The course is of-
fered free. Norelco X-ray schools are
also held in Chicago in June and in
San IFrancisco in Sept. For informa-
tion, contact: Philips Llectronic In-
struments, 750 S. Fulton Ave.,, Mt
Vernon, N. Y.
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This $60.00 two-volume

multi-language glossary
will be sent to you

WITHOUT CHARGE

15,000 physics and engineering terms
cross-translated in 6 languages

1,500 Pages. Cross-translates physics terms in
ENGLISH, GERMAN, JAPANESE, FRENCH, RUSSIAN, SPANISH

This message is for engineers and technologists who have
a real taste for the challenge of modern physics problems
...men who now find it vitally important to keep up with
the steady stream of foreign technical news that pours
out of key industrial nations such as Germany, Japan,
France, the U.S.S.R. and others.

Whether for reasons of cooperation or competition
with foreign companies, these engineers and technol-
ogists make it their business to keep abreast — almost
daily — of the science and engineering progress being
made outside the United States.

It is specifically for men like these that the Macmillan
Company now is introducing a complete two-volume

PLEASE SEE OTHER SIDE
FOR DESCRIPTION OF
THE ENCYCLOPAEDIC :

DICTIONARY OF PHYSICS ’

translating Glossary of physics terms. This six-lang-
uage Glossary is a companion to THE ENCYCLOPAEDIC
DicTioNaRY OF PHYsIcs which is described on the follow-
ing page. Although the Glossary is available separately
at $60.00 (for both volumes) we will be pleased to fur-
nish it without charge to individuals or companies wha
wish to acquire it now in conjunction with THE ENCY-
CLOPAEDIC DICTIONARY OF PHYSICS.

All ten of these Physics volumes are made availcble
on an unconditional 30-day trial basis. To receive com-
plete information on the Translating Glossary and on
TueE ENcycLopraepic DicTiONARY OF PHYsICs, simply
fill in and mail the postage-free card below.

D L I O I L AL

P----

FIRST CLASS
PERMIT NO. 348

NEW YORK, N.Y,

IMPORTANT NOTE

Volume | of the Translating Glossary is
ready for immediate shipment. This provides

BUSINESS REPLY MAIL

complete cross-translating facilities in Eng-
lish, German, Russian and French. Volume
Il, which provides translating facilities in
Japanese and Spanish, will soon be at the
printers. Later this year it will be shipped
free of charge to Volume | owners. Mail
card for complete information.

)
!
i
i
L

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES AI R
MAIL
POSTAGE WILL BE PAID BY
THE MACMILLAN COMPANY

60 Fifth Avenue R ——— e e

New York 11, N. Y. e
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Mail Service Dept. ————
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THE ENCYCLOPAEDIC
DICTIONARY or PHYSICS

The first nuclear-space age physics encyclopedia in English

Created for busy engineers,
technologists and
technical writers who need
authoritative information in a hurry

WE VENTURE that every engineer or
technologist reading this announcement
has frequently experienced the sheer exhila-
ration of solving a technical problem through
association of ideas. By discovering (or
remembering) something from an entirely
different field of physical knowledge, the
problem at hand is solved by transferring
and adapting an existing principle.

In order to use this process of “idea-asso-
ciation” most effectively, it is helpful for an
engineer to have reference works that cover
the entire scope of physical science~literally
at his fingertips. To provide just such a com-
pendium of physics knowledge in one single
set of quick-reference volumes, THE ENCY-
CLOPAEDIC DICTIONARY oF PHYSICS has been
created.

These 8 volumes have no counterpart in
the English language. They gather all the
world’s current knowledge of nuclear-space

SIX-LANGUAGE TRANSLATING GLOSSARY OF PHYSICS TERMS

AND

THE ENCYCLOPAEDIC D.CT ONARY OF PHYSICS

INFORMATION REQUEST CARD

The Macmillan Company,
Dept. 400-606, 60 Fifth Avenue, New York 11

Gentlemen: P’lease send, by mail, complete information on THE ENCYCLO-
PAEDIC DICTIONARY OF IPHYSICS — and your proposal under which the $60.00
S1x-LANGUAGE TRANSLATING GLOSSARY oF I’HYsics TERMs would be sent
without charge. 1 understand there is absolutely no obligation, and no

salesman will call.

Firm Name (if required) . L.

Address

City/Zone

age physics into a single alphabetized set. so
that authoritative information on any phy-
sical subject may quickly be found without
the need to hunt threugh many bookshelves
of unrelated volumes.

Over 15.000 physical subjects are covered,
with about 6,000 photographs. diagrams,
charts and tables. Each article is a complete,
self-contained explamation of the subject or
term it discusses — with the need for cross
references kept to an absolute minimum.
Should the user wish to make a detailed
study of a particular subject. extensive bib-
liographies are appended to the articles —
saving the long hours it would take to com-
pile one’s own list of reference books. THE
ENCYCLOPAEDIC DICTIONARY OF PPHYSICS offers
— for the first time — a practical means for
engineers and technecal personnel to slash
the time spent an incidental research!

Compiled by Scientists from 17 Nations

All subjects are arranged in strict alpha-
betical order so that any specific physical
subject may be found in a matter of seconds.
A comprehensive Index Volume also is pro-
vided. to furnish cross references that help
the user quickly locate all articles that are
related to broader physical subjects. The In-

Handsomely bound in
buckram and stamped

in leaf gold, each volume
delivered in its own
protective slipcase.

i
D
A

7 S

dex Volume contains about 80.000 entries.

Years in preparation. THE KNCYCLOFAEDIC
DICTIONARY oF I’HYSICS is the work of 3,609
of the world’s most distinguished physicists,
chemists. engineers and mathematicians from
the United States, Great Britain, France,
Germany, Austria, Switzerland: Italy. Bel-
gium, Holland, Sweden. Canada. Eire. Aus-
tralia. Israel. L.ehanon. Yugoslavia and India.
The Editor-in-Chief is J. Thewlis, Harwell;
the Associate Editors. R. C. Glass. London,
D. J. Hughes, Brookhaven and A. R.
Meetham, N.P.I.., Teddington.

Complete Information Sent to You by Mail
We will be pleased to furnish. by mail, com-
plete information on THE ENCYCLOPAEDIC
DICTIONARY OF I’HYSICs—and an attractive
proposal under which we will send you the
SiX-ILANGUAGE TRANSLATING GLOSSARY (de-
scribed on the other side) without charge.
There is no obligation — not even to see a
salesman — for none will call.

Simply fill in and mail the Reply Card
below (no postage needed). If the Card has
been removed, use Inquiry Card bound else-
where in this publication, or write: The
Macmillan Company, Dept. 400-606, 60 Fifth
Ave.. New York 11

FREE GLOSSARY

DESCRIBED ON OTHER SIDE

Information Request Card
Needs No Postage.

TEAR IT OUT NOW
—MAIL TODAY!

Detailed information on the Six-
Language Cross-Translating Glos-
sary and Encyclopaedic Dictionary

of Physics will be mailed to you
at once, without obligation.




BURNDY

MAKES ALL TYPES OF ELECTRICAL

CONNECTORS

Solder sBaNTAM™ miniature round connectors con-
form to miL-c-0026482a « mate with, or replace
connectors conforming to spec ¢ other insert
configurations available ¢ quick disconnect bay-
onet type plugs, receptacles vibration resistant,
moisture proof within required temperature
range ¢ corrosion protection for contacts as-
sured by extra heavy gold plating ¢ other plat-
ings available ¢ exclusive wire-seal grommet
seals all wire types.

solder

HYFEN® BANTAM mates with, replaces connectors
conforming to MiL-c-26482 in controlled environ-
ment « other configurations accommodate com-
binations of standard and/or miniature coax °

features crimp-type, removable contacts which
reduce cost by permitting replacement of indi-
vidual contact ¢ socket contacts feature closed

entry design ¢« complete line of full cycling instal-
lation tooling facilitates quality control.

Write for catalogs—- BUWIRNDY, Norwalk, Connect.

ELECTRONIC INDUSTRIES « January 1963
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“  QUANTOM
- TRANSDUCERS

for 0.4 to 10 micron
Applications.

Philco, pioneer of single crystal Infrared Detectors, introduces new capabilities and new materials in
industry’s most complete line of photoconductive and photovoltaic IR Detectors—plus a new family
of visible light devices, featuring the only communications-compatible light-emitting diode.

Evaluate the potential of ultra-reliable Philco semiconductors in your Infrared and Visible Light system
designs. For complete data on specific types, call your nearest COMPAR office, or write Dept. EI163S.

T G e T DTl 330 S i SO A 53 LT b e —

InAs Photovoltaic Detectors for 1.0-3.7 micron Region GaAs Light-Emitt ode
® |AU-601. . ..TO-18 Package/Quartz Window. Uncooled. * GAE-402 Emits at 0.9 micron. Radiates > 1 mw Uncooled.
Miniature Glass Dewar/Sapphire Window. “or 195°K operation. Packaged in UG-88/U type BNC for Maximum Modulation Capabitity.

e Custom Packages/Immersed Elements/Mounted on Thermoelectric Coolers. S Photomixer Digsle

:Eslg Detectors, Dewar-Packaged for 77 K Operation in 1.0-5.5 micrc * L-4501 _Peak Response in 0.7 micron Range. Detects Modulation up to § Ge.
Qe Photomixer Quantum Efficiency of 85%.

® 1SC-301, 1SC-363*. .. . Photovoltaic— Detectivy (D*) to 15 x 10°. Dewar-Matchind Cryotte

® |SC-501.. ... Protoconductive— Custom-Shaped Efements for Application Flexibility. . .

® Proven performer in missilry, Available in volume. EEsINRES g%goﬁa:'S%I_G;O:RGEE_‘Z%?OIS

Ge Photoconductive Detector 1SC-363. 1AC-701

¢ GPC-201... . Useful Over Entire 1.5-10 micron IR Region. ; tro Optical Epitas.al Si Planar NPN Transistor

GaAs Photovoltaic Detector for Visible (0.4-0.75 micron) and | - P Responds to Both Efectrical and Light Signals

(0.75-0.9 micron) Regon Overall Propagation Time < 0.1 usec.

® GAU-401. ... TO-18 Package /Uncooled. Peak Response at 0.85 micron. T0-18 Package With Dome Window.

SPECIAL PRODUCTS OPERATION I | l I CO
®

A SUBSIDIARY OF MO&V‘%&MM%,

LANSDALE DIVISION, LANSDALE, PA.
IN EUROPE: Avenue de Beauregard 3, Fribourg. Switzerland
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GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic Telegraph equipment o 589,863 Transformers

equipment selected from contracts awarded by gov- Telemetering equipment . . 4,659,995  Tubes, electron .

ernment agencies in November, 1962. Telephone equipment 577,125 TV scanning equipment
Test consoles 273,570 Vacuum equipment . . ..

Accelerometers 26,015 Transducers . 37,125 X-Y Electroplotter system
Amplifiers . . 273,020

Antennas and accessones 912,756

Attenuators, variable . .. 26,200 I T T T T e
Batteries .. . ... .. .. . 2,642,837
Cable .. 176,832 -
Capacitors 55,950 Comparison of U.S./Canadian Engineering Salaries
Coil . .. 99,150
Computers . . . . . 531,617
Converters, frequency . 546,400 Starting Salaries Median P. E. Salaries
Counters and Recorders 26,621 -

S 52,580 . [ .
,[_-’,?éac‘ff,‘,,“‘,;p,':,gﬂt equnpment 750’927 Year u.s. | Can. % Difference .S. | Can. | ¢ Difference
Film Analyzer-Recorders . . 51,900
Filters .. . .. . 73,515
Generators /Detectors 98,298 :ggg 49{’0 3"’_34 U
Gages, thermocouple 35,338 1956 5000 4266 17
Headsets .. . . . 49,927 1958 5850 4776 22
Indicators, transducers 164,621 1960 6500 4950 31
Intercom systems .. 671,135
Inverters . . . 256,190
Laboratory eqmpment 410,000 Source: Canadian Dept. of Labour, Ottawa.
Light indicators .. ... 25,740
Maeetchans 226450 e e S————
Magnetic tape memory 95,352
Meters .. . . 305,541 L
Microfilm Reader-Printer . 158,750 U. S. Exports of Scientific & Process Control Instruments,
Microphones 26,633 R A
b T e e e 330315 First Half 1962 vs. First Half 1961
Modules, digital .. .. 38,551
Navigation equipment . 1,774,019 % Change

Oscillators . .. .. ... 47,560 First Hal First Half First Half
Oscilloscopes .. .. .. 1,153,115 'rfészaf |r15961a 19I62'1961

Preamplifiers ... 48,500 Ay Total 295,795,190 190,858, 876 55.0
Print stations, high speed . 315,580 25 0 369,799, p i =

Printed circuit boards . . 25,110

; I. Scientific and laboratory
Programmer tape units 75,760 : ; 1
Radar equipment ... 2,101.877 instruments and equipment 172,910,030 83,871,105 +106.2

Radio equipment .. . .. 1,186,948 1. Surveying and engineering 1,387,422 1,386,046 + .9
Radio transmitters . . . 41,855 2. Optical 9,815,585 8,440,075 + 10.0
Range finders .. . . 1,293,858 3. Flight, navigational, and

Receiver Transmltters 2,618,402 meteorological 140,076,434 58,773,378

Recorders 854,425 4. Laboratory apparatus 21,630,589 15,271,606
Recorder-Reproducers . 844,093

Relays ..... . 188,407 . Industrial and process

Reproducer, Voice/code . - 95,230 instruments and equipment 122,885,160 106,987,771
Resistance Standards ... 153,340 1. Electrical measuring 30,035,496 25,317,545
Resistors, variable . ... 63,371 . .

Sensing elements 58474 2. Mechanical measuring 26,670,654 24,134,010
Semiconductors .. . .. 861,180 3. Automatic control devices 66,179,010 57,536,216
Solenoids, electrical . . .. 77,799
Switches 86,010 Source: U. S. Dept. of Commerce.
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O.G.E.
CABLE ASSEMBLY

for the
USAF TITAN 11

At MARTIN Denver the revolution-
ary Thermofit harness system of
heat-shrinkable, slip-on boots, tran-
sitions and tubing form a complete
O.G.E. cable assembly.

THERMOFIT

H A R N E S S I N G S ' Y S T E M S

I' RAYCLAD TUBES
INCORPORATED

REDWOOD CITY, CALIFORNIA
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PHILCO CORP.'s COMMUNICATIONS AND
ELECTRONICS DIY., Phifadelphia, Pa. has been
awarded o $5,881 478 contract by the U.S. Navy
for production of guidance and control systems
for Sidewinder |-A missiles,

DOUGLAS RESEARCH DIV, DOUGLAS MICRO-
WAVE CO., Mt. Vernon, N. Y., has received a
contract in excess of $!00,000 from LEAR SIEG-
LER, INC., Santa Monica, Calif., to design and
manufacture the complete microwave transmitter
and receiver system for the Cloud Detecting
Radar AN/CPQ-II.

ADLER ELECTRONICS, INC., New Rochelle, N.Y.,
received a $600,000 contract from the U.S. Air
Force to engineer, furnish and install communica-
tions control systems for the Atlantic Missile
Range. The project includes installations at Cape
Canaveral, Antiqua and Ascension Islands, and
training of government personnel to maintain
and operate the facilities. Major components and
assemblies will be manufactured at the firm's
Pelhaom Manor, N.Y. plants. The Rame Air Ma-
terial Cammand, (ROAMA), Rome, N.Y. was
the awarding agency.

ELECTRONIC COMMUNICATIONS, INC., St
Petersburg, Fla., has received 4 contracts total-
ing over $1,122,930 far communication equipment
and services. Contracting agencies and the
amounts are: Oklahoma City, Okla., Air Material
Area, $432,000; Western Electric Co., $245,000;
Warner Robins, Ga., Air Material Area, $307,930;
and Middletown, Pa., Air Material Area, $138,000.

ADAMS-RUSSELL CO., INC., formerly of Cam-
bridge, Mass., has completed its move to a new
plant in the Bear Hill Industrial Park, off Route
128, in Waltham, Mass. The new 20,000 sq. ft.
plant will enable the company to triple its
present production capacity.

KULICKE AND SOFFA MFG. CO., Industrial
Park, Ft. Washington, Pa., has announced the
formation of THE DIAMOND BRAZER CO. OF
AMERICA, to manufacturer multi-point diamond
truers for abrasive grinding wheels. Diamand
Brazer will operate as a division of Kulicke and
Soffa.

HAZELTINE CORP., Little Neck, N.Y., has re-
ceived a letter contract from the U.S. Air Force
for additional quantities of the AN/APS-95 air-
borne early warning (AEW) radar system. Ac-
cording to a company spokesman, cost of the
new system will total over $1 million.

AEROSPACE GROUP, cansisting af the AERO-
SPACE SYSTEMS DIV, KEARFOTT DIV., and
AEROSPACE RESEARCH CENTER, of GENERAL
PRECISION, INC., Little Falls, N.J., has an-
nounced plans for a construction of a new 100,000
sq. ft. research and development building in
Wayne Township, N.J. The building, to cost more
than $! million, will be situated on a [I3-ocre
tract recently purchased by General Precision
for its Aerospace Group.

BARNES ENGINEERING CO. Stamford, Conn.,
has acquired, far an undisclosed sum, the assets
of the VERSATRONICS CORP., Ft. Walton Beach,
Fla. Plans are under way to combine the former
Versatronics and Barnes Florida groups at a
single location near Cape Canaveral. The re-
sulting organization will be known as the Barnes
Engineering Co., RANGE SYSTEMS DIV.

GENERAL TELEPHONE & ELECTRONICS CORP.,
New York, N.Y. has announced receipt of a
$13.7 million contract from the Dept, of the
Army, for the production of electronic equip-
ment. The work will be performed by SYLYANIA

ELECTRONIC INDUSTRIES -

NEWS BRIEFS

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

ELECTRONIC SYSTEMS, Div. of SYLVANIA ELEC-
TRIC PRODUCTS, INC., o subsidiary of GT&E.

PHOTOCIRCUITS CORP,, Glen Cove, N.Y. has
announced their [0th addition in |0 years which
ts scheduled for completion in early '63. The
latest addition will be 41,000 sq. ft. in size, and
will be used for the manufacture of printed
motors, photoelectric tape readers and precision
printed circuits.

TELEPLEX CORP., Princeton, N.J., has officially
changed its name to DYNAPLEX CORP. by recent
action of the company's stockholders and Board
of Directors. |t wos stated that the change had
been made to eliminate possible confusion with
the name of another company.

POWERTRON ULTRASONICS CORP., Ploinview,
L.I., N.Y., has been acquired (both business and
assets}] by GIANNIN}  CONTROLS CORP,
Duarte, Calif., for stock of Giannini. Subject to
approval by Powertron stackholders, Giannini
will issue | share of common stock and | share of
convertible preferred stock for each 12 shares of
Powertron. Giannini will operate Powertron as
a wholly owned subsidiary.

RADIATION INC., Melbourne, Fla., has an-
nounced receipt of follow-on contracts totaling
over $600,000 from BELL TELEPHONE LABORA-
TORIES. The contracts are for additional data
handling equipment for the U.S. Army's Nike-
Zeus anti-missile missile system, now under de-
velopment.

POWER DESIGNS INC. Westbury, N.Y. has
been oworded o $100,000 contract by ITT FED-
ERAL LABORATORIES, Nutley, N.J., to provide
highly relioble power supplies for use in on over-
seas communications network.

MID-WEST

MINNEAPOLIS-HONEYWELL REGULATOR CO.,
will transfer its Philadelphio-based RUBICON
DIV. to the Heiland Div. in Denver, Colo. The 3
other Honeywell divisions, Brown Instruments
Valve ond Special Systems will remain in the
Philadelphia area.

CONTROL DATA CORP., Minneapolis, Minn. has
been awarded a $4'/, million contract to manu-
facture classified electronic equipment for the
U.S. Army Electronic Command, Fort Mead, Md.
Contract work will be performed at CDC's COM-
PUTER DIV. ot Minneapolis and the company's
SYSTEMS SCIENCES DIV., Beverly Hills, Calif.

RADIO CORP. OF AMERICA has placed in op-
eration, on an around-the-clock basis, its second
color television tube manufacturing facility. The
facility in RCA's Marion, Ind. plant is the sec-
ond major addition within the year to RCA's
color tube production. It represents a $1.7 mil-
lion expansion in facilities.

OAK MFG. CO., Crystal Laoke, Ill., has moved
oll operations of DELTA-F, INC., Geneva, lll.,
to Oak's main plant in Crystal Lake. Delta-f,
acauired by Oak in February of '62, will still
maintain its separate identity and have its own
production facilities.

WEST

ELECTRADA CORP.'s DATA PRODUCTS DIV,
Los Angeles, Calif., has received a contract
from the Electronics Systems Div. of the U.S.
Air Force Systems Command, amounting to over
$140,000 for Electrada’s DATACOM systems for
integration in an intelligence data handling sys
tem.

January 1963

ELECTRALAB PRINTED ELECTRONICS CORP.,
Encinitas, Calif., has been purchased from the
FARRINGTON MFG. CO., Boston, Mass. by for-
mer employees of the previously wholly owned
subsidiary of Farrington. Electrolab will continue
development and production of printed circuits,
under their new name of ELECTRALAB ELEC-
TRONICS CORP.

THE GEOTECHNICAL CORP., Garland, Tex.,
has begun construction on a 14,000 sq. ft. addi-
tion to its main plant, to provide additional en-
gineering and manufacturing work space. The
addition will increase Geotechnical's floor space
to 95,000 sq. ft.

R S ELECTRONICS CORP., sub. of PACIFIC IN-
DUSTRIES, INC., Palo Alto, Calif., has been
awarded o contract by NORTHROP CORP.,
VENTURA DIVY., amounting to over $500,000. The
contract calls for quantity production of com-
mand receivers and autopilots for the KD2R-5
Target Drone being supplied to the U.S. Navy
by Northrop-Ventura.

ESPEY MFG. & ELECTRONICS CORP., Saratoga
Springs, N.Y., has announced the formation of
the SARATOGA PACIFIC CORP., Anaheim, Calif.
Saratoga Pacific will operate as a wholly owned
subsidiary of Espey, and will operate in a 5,000
sq. ft. plant in the Anaheim industrial complex,
designing and manufacturing r-f filters and delay
lines.

AMELCO, INC., Mountain View, Calif., has an-
nounced the beginning of construction of a 55,000
sq. ft. manufacturing and research focility in the
Mountain View Industrio! Park, Stierlin Rd. and
Bayshore Freeway. Cast is expected to be in
excess of $| million.

HYCON MFG. CO., Monrovia, Calif.,, has an-
nounced receipt of awards totaling approxi-
mately $4.4 million faor development and produc-
tion of aerial reconnaissance systems and missile
test equipment.

BECKMAN  INSTRUMENTS, INC., Richmond,
Colif., has announced the acquisition of
STEVENS-EVYANS, INC., San Diego, Calif.,, man-
ufacturer of specialized electronic test and con-
trol instruments. The transaction was completed
for on undisclosed amount of cash. Stevens-Evans
will operate as a subsidiary of Beckman.

ALLIED CHEMICAL CORP., New York, N.Y.
has onnounced a new multi-million dollar plant at
El Segundo, Los Angeles, Calif., far production
of its ''"Genetron" fluorinated hydrocarbon re-
frigerants, aerosa! propellants, solvents and ure-
than foam blowing agents. The plant will be
built and operated by the company's GENERAL
CHEMICAL DIV,

HEWLETT-PACKARD CO., Palo Alto, Calif., has
announced plans ta convert two of its wholly-
owned subsidiaries, BOONTON RADIO CORP.,
Rockaway Township, N.J. and PALO ALTO EN-
GINEERING CO., Palo Alto, Calif. into divisions
of the company. The establishment of Boonton
Radio and PAECO as HP divisions is part of
the parent company's program of gradually divi-
sionalizing its corporate structure.

LING-TEMCO-YOUGHT, INC., Dallas, Tex., has
received a follow-on contract amounting to $442,-
000 from WESTINGHOUSE ELECTRIC CORP.,
ELECTRONICS DIV., Baltimore, Md., for addi-
tional production of a number of large AN/FPS-
27 radar antenna mount assemblies for the USAF.

ELDORADO ELECTRONICS, Concord, Calif., has
begun construction of a 22,000 sq. ft. building in
Concord to provide for expansion of the com-
pany.
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Our gas-noise tubes are free from ambient temperature varia-
tions, are durable and dependable, and can be matched to your
applications. One of our family is missing from this picture.

He left for Venus with Mariner Il.

FOR ADDITIONAL INFORMATION, WRITE US IN EATONTOWN, NEW JERSEY.

Red Bank Division [ e

CORPORATION
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RELIABILITY...

design it into your circuit with
W W Bobbin Type Resistors

il

J:

' |

N designing a circuit to include Dale WW Resistors,

you get exclusive reliability features available in no
other bobbin type resistors. Both the termination and
winding method in the WW Resistor are covered by
U.S. Patent No. 2,993,186. WW'’s are precision non-
inductive resistors encapsulated in epoxy to completely
protect them against tough environments. An addi-
tional benefit is the assurance of INHERENT STA-
BILITY which has resulted from Dale’s long experi-
ence in the technology of winding fine resistance wire.
This experience, linked with Dale’s participation in
the MINUTEMAN High Reliability Component Devel-
opment Program, has provided new levels of achieve-
ment in design and processing of resistors. Add relia-
bility to your circuit by specifying Dale WW Bobbin
Type Resistors. Available with weldable leads.

SPECIFICATIONS

« Meet requirements of MIL-R-93C. characteristic C. ¢ Eight
physical sizes rated at 0.1, 0.15, 0.2, 0.25, 0.3, 0.5 watt.

» Resistance range from 10 ohms to 1.5 megohms. « Toler-
ance 1% standard. » Operating temperature range -55° C.
to 145° C.

HERE'S HOW DALE “BUILDS IN” RELIABILITY

VALUES WON'T SHIFT due to outside mechanical forces.

New terminal disc prevents breakage of terminating wire and
changes in resistance due to bending of leads or other cutside
mechanical force. Terminal disc welded to lead and firmly bonded
to the end of the bobbin. Termination of the last pi winding can be
made at any point on the periphery of the terminal disc, allowing
precise calibration and more room for dependable welds.

COMPLETE SEPARATION of pi windings by patented twin-
disc separators eliminates need for insulating tape to prevent
shorting.

TOTAL PROTECTION against environmental or mechanical
damage is given by encapsulation in an epoxy material with a
very high dielectric strength.

RESISTANCE WIRE is procured to rigid specifications (analysis
of each melt required).

COMPLETE WELDED CONSTRUCTION. Welds tested on
sample basis to destruction. Available with weldable leads.

COMPLETE TESTING PROGRAM: Resistance check: 100% final;
complete military specification environmental test on sampling basis.

write for Dale Resistor Catalog A

1304 28th Avenue, Columbus, Nebraska

DALE ELECTRONICS, INC. .o,
DALE / @ \
A subsidiary of THE LIONEL CORPORATION ""n:.,,.,l, “-..a‘-‘“

Also Made and Sold by Dale Electronics Canada, Ltd., Toronto, Ontario, Canada
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RESOLVES fastest present switching transistor risetimes, in
cluding commercially available avalanche types (usuatlly limited by the
transistor or the transistor case).

RESOLVES most tunnel diode switching times. (Only diodes
with better than 3 ma/pf are faster.)

RESOLVES siored “harge in switching diodes to the 0.01

p ufomb/milliampere region (generally limited by diode capacity
R E s o LU Tl o N and turn-on capability).
RESOLVES B system discontinuities as reflectometer with

entimeter separation capability (limited by external pulse generators,

O,.1-nsec Risetime delay lines, attenuators).

with the new Tektronix Type 4S2— RESOLVES fractions of a degree of relative phase shift to over
vertical p/ug-in unit for the 1 gigacycie frequency with lissajous-mode operation (usually limited by
Type 661 Sa'mpling Osci//oscope harmonic itent or residual reflections to a few degrees absolute).

RESOLVES niliivolts of information on top of signals hun-

dreds of millivolts in amplitude (not limited by the usual amplifier over-
load problem).

Additional Ways You Can Use the 661

. display repetitive signals on 16 calibrated equivalent sweep rates
from 1 nsec/cm to 100 usec/cm, accurate within 3%. Magnifier
provides display expansion from 2 to 100 times . . . time per dot
remains the same for digital readout.

. change the probes' signal source without affecting the dot tran-
sient response.

. reduce time jitter and amplitude noise, if needed, on the more
sensitive vertical ranges and faster sweep rates by means of a
smoothing control.

calibrate with amplitude and timing signals available at the front
panel,

. show lissajous patterns in addition to single and dual-trace dis-
plays and signals added algebraically.

. drive X-Y plotters or similar readout accessories.

. drive external equipment, with fast delayed-pulse output.
CHRNNEL A

. add plug-in units as they come along.

Type 661 Oscilloscope (wi tp $115( Type 4S2 Dual-Trace Sampling Unit—used with
Type 5T Timing Unit . . A
R ) SIGTIEE (s (e $ 750 a Type 5T1 Timing Unit in a Tektronix 661 Osc
5002 Dual-Trace Sampling Urits scope—makes possible a new degree of time reso-
1at least 1 sequired): ; [ i g
Tyre 4S2 (0.1-ns it $16 ution. This new vertical plug-in unit retains most
Type 451 (0.35-n time $143 features of the general-purpose Type 4S1, except for
0 S s e g delay lines and internal triggering
661 operation much like a conventional oscilloscope. -
Pr :
Tvpe P6032 Cathode-Follower Piobe $ 16 Type 452 is expected to be available during first
Tvpe PE034 Miriature Passive Probe (10X attenuation $ 35 ) :
Tvpe PEO35 Miniature Passive Probe (100X attenua $ 35 quarter 1963. Keep in touch with your Tektronix Field
Bcth miniature passive probes have input capacitance Engineer for latest availability information

of 0.7 pf £01 pf from 1 to 1000 Mc. Frie tot

. P 0. BOX 500 - BEAVERTON, OREGON | Mitchell 4-0161 - TWX—503-291-6805 - Cable: TEKTRONIX
Tektronix, Inc. / OVERSEAS DISTRIBUTORS IN 27 COUNTRIES AND HONOLULU, HAWA/I

Tektronix Field Offices are d in principa througt.out the ted States. Please consult your Telephone Directory.
Tektronix Canada Ltd: Monireal, Quebec « Toronto (Willowdale) Ontario « Tektronix International A. G., Terrassenweg 1A, Zug, Switzerland.
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CTS Loudspeakers—from 3" to 15"—capture the full range of Clear True
Sound. Thousands of custom variations in all standard E.I.A. and special
sizes and types constitute the industry's most complete line of loudspeakers.
Available in Alnico or Ferrites. Competitively priced. Made from all U.S. parts.

CTS will mass produce loudspeakers to your exact requirements—with the well-
known built-in CTS quality. Its new, highly efficient automated manufacturing
facility (106,000 sq. ft.) is entirely devoted to loudspeaker production. The CTS
loudspeaker engineering staff will gladly help you solve unusual application
problems.

For detailed information, write for Catalog P-102. Founded |

a subsidiary of

CT OF PADUCAH, INC. CT B R EGRATON

Elkhart, Indiana
1500 No. 8th Street, Paducah, Kentucky Manufacturer of Electronic Components




SNAPSHOTS...OF THE
ELECTRONIC INDUSTRIES

GLASS PACKAGE

This 12-lead black-glass enclosure is one of a variety of new Corning Glass Works, Corning, N. Y., reports configurations that
configurations for integrated circuits and semiconductors. It is are now possible include round, square and rectangular shapes,
opaque to visible and infrared radiation. The manufacturer, with many leads and almost any lead placement.

L= el S s tEl s e = — ]
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INFLATABLE COLLECTOR “DESK SET”

Reflector for solar energy collecticn to power future space US. Navy Tartar solid-fuel guided missile is shown aboard the
craft is under construction at Goodyear Aircraft Corp.’s Arizona destroyer USS Robizon. Prime contractor for supersenic surface-
Div. Cround tests for the unit are set for early this year. to-air missile is General Dynamics/Pomona in Pomona. Calif.

EEEmsssm—-c o 0 o oo e S e P

ANECHOIC TEST RANGE MULTI-PURPOSE

Precisicn range is used for antenna measure Multi-purpose phase monopulse antenna system has a bandwidth of 200 to 2300 MC. Named
ments in 3 range from 1 to 40 GC. Range is Telscom, the new antenna handles telemetry, surveillance and communications functions.
located at Budd-Stanley Co., Inc, Syosset, N.Y. Aluminum reflector is about 20 ft. in diameter. Antenna was developed by Radiation Inc.

RELIABILITY CHECK

Dual light modules are checked for relia
bility before packaging fer shipment. They
are used in an electronic monmitoring sys-
tem developed by Martin Co., Baltimore, Md.

ELECTRONIC INDUSTRIES - January 1963
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DUAL-TRACE
Ana’ab OSCILLOSCOPES

for shock-tunnel tests on advanced ICBM re-entry systems

At Avco Corporation’s Research and Advanced Analab, maker of the world’s finest oscilloscopes,

Development Division in Wilmington, Mass., re- offers a range of main frames and plug-ins (includ-

entry conditions are simulated on nose cones for ing storage and sampling) to meet your most

ballistic missiles and other aerospace projects. exacting requirements. Call, wire, or write for
In 4-millisecond test time, 24 channels of ex- complete technical data.

tremely low-output temperature and pressure data
are transmitted from a model in the Mach 15
flow to a bank of Analab dual-trace oscilloscopes
triggered simultaneously.

Simplicity of set-up (aided by Analab scopes’
trace-tagging beam finder), plus identical high
amplifier and triggering stability and sensitivity,
permit all the scopes to be made ready in a small
fraction of the time required by other scopes.
Minimum calibration time and minimum d-c¢ drift
also helped Avce’s choice of Analab for this
demanding service,

One of 46 Analab Type 1120R/700 scopes being used al Avco.
100 uv/em sensitivity and direct-reading null-readout dials permit
measurements of amplitude, time, and phase to +2% accuracy.

INSTRUMENT CORPORATION
A subsidiary of THE JERROLD CORPORATION
Cedar Grove, New Jersey
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amperage.
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Write fer these free helpful brachures.
Bulletin A-40R
gives camplete specificatians of standard
Alite bushings, bath high valtage and BOX 119
Bulletin A-8 pravides
detailed descriptians of Alite farmulatians.

January 1963

STANDARD
HIGH ALUMINA
BUSHINGS

In Over 100 Types and Sizes

More than 100 sizes of standard Alite
high voltage terminals, feed-throughs,
cable end scals and high amperage bush-
ings are stocked for immediate, “off-the-
shelf™ delivery 1o simplify design prob-
Iems, save time and help reduce costs.
One of these standard Alite high alum-
ina ceramic-to-metal hermetic scals may
be just the answer to your problems of
reliability and maintenance where serv-
ice conditions are extremely severe or
critical.

e Alite hermetic scals — tested for
vacuum-tightness with a high sensi-
tivity  helium  mass  spectrometer —
are adaptable to virtually any assem-
bly procedure, such as welding,
brazing or soldering.

e Alite’s mechanical strength and
thermal-shock properties far exceed
those of glass or porcelain.

e Alite retains its diclectric properties
at clevated operating temperatures.

e Alite’s smooth, white glaze resists
build-up of contaminants on surfaces

casy to see, casy to clean.

From ceramic formulation to finished

part, every manufacturing step is

handled within our own plant. Strict
quality control assures absolute adher-
ence to specifications, utmost uniformity
and reliability.

* * * *

When special bushings are called for,

it is eften possible to save time and

monceyv by modityving one of the stand-

ard units. However, when necessary a

team of Alite engineers stands ready to

help vou by designing new bushings.

ALITE DIVISION

describes and

ORRVILLE, OHIO

Circle 28 an Inquiry Card




PACKAGE DENSITY:

432,000 PARTS PER CUBIC FQOT

4

There are 101 “VK” Capacitors
(count them) in our 5” model of the
U.S. —and there’s plenty of room
for more. On a circuit board, this
saving in space could be critical.

®

Micro-miniature

CERAMIC
CAPACITORS

conform to MIL-C-11015C/18A/19A
CKO5 and CKO¢

VK 30
case size:

dx.3x.1

ﬂ/(" thru 10,000 mm¢
l
|
|

|

|

L
o VK 20

1o% case size:

2x.2x.1

thru 1000 mmf

10-10,000 mmf
~55° C to 150° C
200 VDC rating

BERE———
—

e S —
o e

® Vitramon, Inc. 1962
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There’s no room for space-robbing compo-
nents in today’s modules and circuit boards
... and every part has to “pay its own way.”
“VK” Capacitors not only leave plenty of
room for other components, but offer a high
level of reliability to operate compatibly with
all components in the circuit.

Designed as general purpose capacitors, they
are ideally suited for coupling and by-pass
applications, and exhibit exceptional perform-
ance characteristics. Dissipation Factor is less
than 1.5% for values through 680 mmf. and
less than 2.5% for values from 820 mmf.
through 10,000 mmf. Temperature coefficient
is +10% for values through 680 mmf. and
*+15% for values from 820 mmf. to 10,000
mmf,

MIL parts are now available in depth to meet
your CK requirements. Write for complete
specifications and performance data.

/i

Box 544 « Bridgeport 1, Connecticut

INCORPORATED

ELECTRONIC INDUSTRIES
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WASHINGTON TRENDS

PLANS FOR SPENDING CUTS DROPPED-—
Defense Dept. plans for budget-cutting have gone
out the window. Pentagon officials now foresee a
$2 billion increase in defense spending during the
new fiscal year. This would mean a defense budget
of at least $52 billion for the 12-month period start-
ing July 1. Pentagon budget sources now see no
end to increased defense spending, no matter what
economy moves are made. There will be new
crises, new weapons, and new programs which will
cost more money, they predict.

MORE RADAR BUYING — The Federal Avia-
tion Agency is getting ready to ask Congress for
what may be the fattest civilian radar procurement
program in years. The FAA says it agrees with
an outspoken report from the Air Traffic Control
Association, laying the blame for unsafe air travel
on obsolete radar and radio systems. The report,
based on suggestions from hundreds of air traffic
controllers, urges more emphasis on procuring
radar and radio equipment of proven design; less
on research for newer ‘“‘ultimate” systems. The
ATCA calls for a network of new ASR-4 terminal
radars (“our best bet in the next decade”). FAA
points out, however, that Congress holds the purse
strings and that in recent years, the agency’s “fu-
ture requirements were not adequately provided

for.”

MERGERS WORRY CONGRESS — Changes
wrought by defense buying and space-age tech-
niques are being blamed by anti-merger forces as
major reasons for the present “trend toward super-
concentration.” These Congressional forces say
present antitrust laws “have had no visible deter-
rent effect on the (total) merger movement.” Con-
gressional reports point out the merger effects of
defense and space changes. They say: 1. “The
changing pattern of defense procurement, sub-
ordinating aircraft to missiles, has, in effect,
brought an inter-industry merger betwcen aircraft
and electronics.” 2. “The revolution in industrial
techniques, marking the advent of the Space Age,
has influenced the swashbuckling rise—through
massive mergers—of some new factors in ranks
of the top industrial corporations. But the older
dominant firms have not Dbeen idle, themselves
making significant, selective, and huge mergers.
“The ranks of large business, as well as small
business, are under pressure of the unabated trend

ELECTRONIC INDUSTRIES + January 1963

toward superconcentration,” the reports conclude.
Moves are now being planned on ways to lessen
this pressure.

GOVT. TO EXAMINE PROFITS — The Ken-
nedy Administration is serving notice that an in-
dustry’s profit picture will play an important part
in deciding if it is eligible for relief from exces-
sive volume of imported goods. Commerce Secre-
tary Hodges made this clear recently in disclosing
that the Government is investigating profits in the
textile industry in connection with that industry’s
request for government help in its continuing
struggle against imports. Just what constitutes
“reasonable profits” has not been defined any-
where in Washington, so the agencies concerned
(Commerce Dept., Tariff Comm.) are free to make
arbitrary decisions concerning financial health of
any given industry.

EXPORT TRADE BOOSTED — Government
activities in the export field could mean a number
of unique incentives to help U.S. firms sell more
products abroad. Over and above the new freer-
trade bill and other announced programs, the Ad-
ministration is considering special tax, deprecia-
tion, financing, and service incentives for U.S.
exporters. Tax incentives would be in addition to
the present investment tax credit and the planned
income tax cut. Depreciation aid would go beyond
the recent lengthening of useful lives. Financing
would go further than the Export-Import Bank
now goes, and government services to exporters
would be widely expanded. All of these possible
incentives would be directed toward exports, and
not manufacturing in general. But their purpose
would be to aid the U.S. economy by making us
more competitive in the world market.

INDUSTRY FACES $1.52 MINIMUM WAGE—
Labor Dept. is expected to put into effect a new
$1.52 an hour minimum wage for the electronic
equipment industry early this year. Under the
Walsh-Healey Act the Dept. sets minimum wages
to be paid on work done under government con-
tracts. Unions had asked for $1.72 an hour; man-
ufacturers, through EIA, had proposed lower re-
gional minimums. Dept. in late November settled
on $1.52 national minimum. This was subject to
further comments from management and labor
within 30 days, but it was expected to be put into
effect despite any protests.
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progress in semiconductors

Just Say EK-low

Emitter-Coupled Logic Operator, or
ECLO for short. We introduced ECLO
in these columns when we announced
the G-E Functional Component con-
cept using the Planar Epitaxial Pas-
sivated M1 Matrix. Being an interest-
ing subject to us, and a valuable one
for you, we decided it deserved a little
more attention.

G-E has developed PEP emitter-
coupled transistor logic specifically to
overcome the problems faced in reduc-
ing other logic systems into functjonal
component form. We use only resistors
and NPN transistors in negative logic
with 40.7 and +0.2 volts being the
“zero” and “one” states respectively.
Emitter follower gate inputs are used
to eliminate current hogging problems.
Fan out is proportional to the beta of
the transistor elements. As a matter of
fact, under worst case conditions, fan
out is h,./4, with h,, falling approxi-
mately 2 to 1 from 25° to —55°C.
ECLO circuits also feature 2 me speed
at an average of 10 mw of power, per
operator, or about !sth the power
needed by direct-coupled transistor
logic.

The half-shift register shown is a
typical emitter-coupled logic operator.

1

WM%W)QH 4? e
he

More Vital Statistics?

The individual transistor is, of course,
an important element of the Matrix.
First, take a look at its geometry.

=]
===

fl lEI

A — EMITTER CONTACT

B - BASE CONTACT (ANY 5
SEGMENTS FORMING A
HORSESHOE SHAPE)

C - COLLECTOR CONTACT

34 Circle 22 on Inquiry Card

And now consider the flexibility. This
transistor can be used as: (1) an NPN
transistor, by connecting “A” as the
emitter, “B” as the base, and “C” as
the collector; (2) a low leakage, high
breakdown diode between “B” and
“C”; (3) a zener diode (in reverse di-
rectlon) or reference diode (in forward
direction) between “A” and “B”; “4)
in the event the circuit demands a con-
ductor crossing (and no “flying leads”
across the surface are permitted), the
collector of a transistor element may
be used as a subterranean “‘transfer-
point” by using the low resistance
path between any of its “C” contacts.

Incidentally, in the half-shift, the
transistor is used both as an inverter
(in the direct coupled flip-flop) and as
a gating transistor.

And to Complete the Story

. we can't ignore the resistor that
is the other important element of the
Matrix. (Remember in the last episode
we told you that there are 1100 tran-
sistors and 4000 resistors on a silicon
wafer about an inch in diameter?)
Here is its geometry.

m[a]
I35

E, F, G — RESISTOR CONTACTS

Connecting from E to F gives R (R=2
Kohms); from F to G=R/2 as re-
quired by the circuit. Also note that
E to G=114 R=3 K.

Like “EK-low"? Write for “G-E Func-
tional Components M1 Matrix,” a 12
page booklet that gives you all the de-
tails. Section 13A141, Semiconductor
Products Department, General Electric
Company, Electronics Park, Syracuse,
New York.

GENERAL
ELECTRIC

ELECTRONIC INDUSTRIES -

DEVICE SIMULATES
COMPUTER INSTRUCTIONS

= |

IBM technician John Pollak gets ready for

automatic testing of IBM 1403 printer. He's
shown adjusting program tape om the printer.
Unit at left will automatically direct tes.
ing procedure. It simulates instructions a
computer would normally give the printer.

AUTOMATIC SYSTEM
TO ANALYZE JET ENGINES

The Air Force has ordered a quan-
tity of airbarne instrument systems
from Howell Instruments, Inc., Fort
Worth, Tex.

This is the first order for Howell's
new Aero-Jetcal—an automatic system
to analye jet engines in flight. The
Air Force will place the systems on
first-line combat aircraft.

The system is a “monitor” of jet en-
gine condition. Tt continuously checks
the average temperature and spread of
temperature in each jet engine, and
records damage to the engine due to
excessive temperature. It continuously
indicates a number called a “hot sec-
tion factor” for each engine. A quick
look at this reading tells the fdight or
ground crewman how much longer the
engine may be operated.

COMPUTER FOR MANNED
SPACE FLIGHT TO IBM

NASA has seleccted IBM for ne-
gotiations to provide the groundbased
computer “brains” for manned space
flight missions, The complex will be
part of the Integrated Mission Contro]
Center at NASA’s Manned Spacecraft
Center, Houston, Tex.

The TMCC will control Gemini and
Apollo flight operations just as the
Mercury Control Center, Cape Canav-
eral, Fla., is the control center for
Project Mercury flights.

The IMCC computer conplex is
planned to be operational in 1964 for
Gemini rendezvous flights. Initial
tasks under this contract, which in-
clude planning and program prepara-
tion, will cost about $1 million.

More News On Page 37
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Investigate

Ask about free
film **Profile

of Progress”
FLORIDA FOR
CONVENTIONS —
Write for free
information on
Florida's wonderful
facilities for your
group meeling.

ELECTRONIC INDUSTRIES

Men of vision thrive here. And it takes men of vision to
cope with today’s clectronics and space problems. Space
in more ways than just up. Spacc problems of a different
nature plaguc the manufacturer who must expand, but
hasn’t the land to expand on.

Here in Florida we have the space, the climate, the
work force. Florida has more to offer clectrenics firms
than any other arca on carth. Men think better where
life is pleasant, where off hours can be devoted to just
plain /iving—and to just plain thinking.

Yes, Florida is a Solid State in Electronics. Already
the sun, Mother of Life, shines on over sixty thriving
electronics firms in our busy state.

Cape Canaveral is here, too, with its massive, awesome
missiles blasting off to make space history. Electronics
makes possible cvery thrust into the universe. Every hope
of getting to the moon depends upon clectronics—and
the first American to the moon will definitely soar to
history from Florida.

Engincers and their families dream of living here
in Florida. Give them this dream by moving your plant
here. Nurture the brains that will give your business a
greater and greater stature in this, the Electronics Age.

For complete details of the many advantages Florida
offers the Electronics Industry, write us. Let us tell
you why some of the greatest names in clectronics have
impressive plants here in Florida.

FLORIDA’S ASSURANCE POLICY

“You have my personal assurance of a sunny business climate here in Florida. You
have positive assurance of every aid and assistance possible from our Florida
Development Commission and from the overwhelming majority of our businessmen,
industrialists, and financiers. We have everything to make your large or small
enterprise healthy and successful. Write, wire, or phone us TODAY. The only
thing better than a FLORIDA vacation is having your plant here”

Florida

...A 10 BILLION DOLLAR MARKET

Mr. Wendell Jarrard, Chairman
FLORIDA DEVELOPMENT COMMISSION
Box 4221C -+ Tallahassee, Florida

Please send me brochure, *“Why Your New Plant
Should Be Located In Florida,” containing the
facts about FLORIDA’s opportunities for New
Industry, the 10 BILLION DOLLAR CON-
SUMER MARKET, Labor, Climate, Schools,
Natural Resources, Favorable Tax Structure.

Lomg

Name

Firm Name...........iuz0

FARRIS BRYANT
Governor

r—————————-———-————-———-—_---
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There are no “weak-ends” in Avnet’s

delivery of Bendix Connectors.

Your local Avnet headquarters supplements Bendix Scintilla by serving your
emergency and prototype Connector requirements quickly and flexibly. Take
advantage of Avnet's on-time delivery for your needs of Bendix Pygmy types
PT and SP and other special types; Pygmy crimp types PTCE and PTSE; MS,
MS-E, MS-R, QWLD, SR rack & panel.

A call to your local Avnet stocking facility will prove that you needn’t have “weak-
ends" in your delivery of Bendix Connectors.

BENDIX : AUNET.... =2

Men /Methods / Materials / Management
A V N E I CHICAGO, ILL., 312 GL 5-8160; WESTBURY, L. I., N, Y.,
S18 ED '3-5800; BURLINGTON, MASS., 617 ER 2-3060.

LOS ANGELES, CAL., 213 UP 0-6141; SUNNYVALE, CAL.,
408 RE 6-0300; SEATTI.E WASH., 206 GL 4-4811; PNOENIX
ARIZ., 602-273-1261; SAI.T LAKE CITV UTAH, 801-487- 7566;

-----J

r-----q

w
0
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IT'S WHAT’S

\(0)]] up FRONT

THAT COUNTS

Em improved appearance

m greater strength
m higher reliability

NEW

LOOK
AT
THE
DIFFERENCE

¢ RECESSED
R.F. BULKHEAD RECEPTACLE

Obvious features—from every angle—are built into
the rew ConheX Recessed Sub-miniature RF Bulkhead
Receptacle. Engagement is recessed behind the panel-
safe from bangs and knocks. Eliminates mismatches
caused by distortion, stops skinned knuckles resulting
from sharp protruding connectors. Improves appear-
ance, and permits the use of sub-miniature coaxial cables.

The modern way to run RF connections through a
panel or chassis in instruments, communications gear,
or aircraft equipment. Modernize your design now. ..
write for complete details.

C :mm
v
CORPORATION

139 HOYT STREET « MAMARONECK, N. Y.

ELECTRONIC INDUSTRIES January 1963

PAT. PENDING

FEATURING

50- or 75-ohm impedance.

Precision machined from solid brass stock, .0001”
gold plated.

Virgin Teflon insulated.

Mates with all standard ConheX plugs of same
impedance, either Slide-On, or Snap-On.

ConheX—the complete sub-miniature r.f, connector line

The quality line for connecting sub-miniature coaxial cables.
Available in Clamp-On or Crimp-On; Screw-On, Snap-On or
Slide-On. Wide choice of plugs, jacks, bulkhead hardware,
tees, adaptors and other items. Every type made to the
highest mechanical and electrical specifications in the in-
dustry. Be sure you have the complete ConheX catalog ...

“PRESS-FIT"" TEFLON TERMINALS/""CONHEX"® SUBMINIATURE RF CONNECTORS/"'SEALECTOBOARD' PROGRAM BOARDS
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frequency sweeps more than

S00 MC Wi

KAY Mulii-Sweey 121=-A, VIDEO=-UHF

-l

NG

ELECTRONI

SPECIFICATIONS

UHF Frequency Range: 180 to 1100 mc

Typical Sweep Width: 700 to 1100 mc,
500 to 750 mc, 180 to 220 mc

Output: .5 V rms terminated

Impedance: 50 ohms

Flatness: + .25 db

Harmonic Distortion: better than 30 db down

VHF Frequency Range: 500 kc to 300 mc
Sweep Width: 500 kc to 300 me
Output: .5 V rms terminated
Harmonic Distortion: better than 30 db down
Spurious: better than 30 db down
Impedance: 50 ohms
Flatness: + .25 db
Dimensions: 1938” wide x 107" high

x 16Ys” deep
Weight: 50 Ibs.

Price: $1595.00 FOB Pine Brook, N. J.
$1755.00 FAS N. Y,

No mechanical instability and breakdowns
Sturdy, “undoctored” components

Same high RF level at all frequencies
Clean VHF output

Provision for external high & low rep rate
Provision for external frequency markers

Multi-Sweep 121-A is a wide band sweeping oscillator using all elec-
tronic circuits to achieve stable swept frequency outputs. It makes
use of fundamental and beat frequency oscillator techniques to pro-
vide effective frequency coverage in a 300 megacycle wide display.
Both center frequency and sweep width are continuously variable.
To eliminate phasing adjustment a sawtooth voltage, synchronized
with the swept output is available to drive the x-axis amplifiers in
the oscilloscope.

The 121-A generates a high level of output over its entire frequency
range with a fast acting AGC circuit holding the output constant
under all conditions.

The use of all electronic sweep driving and sweep modulating
signals provides for maximum reliability and stability of operation at
both wide and narrow frequency sweeps.

Write for complete catalog information

KAY ELECTRIC COMPANY

DEPT. El-I MAPLE AVENUE + PINE BROOK, MORRIS COUNTY, N. J. CApita! 6-4000

.5 TO 10O MC RANGE

Circle 29 onInquiry-Card




TELE-TIPS

CITIZENS BAND RADIO has grown
from slightly over 40,000 station li-

censees to approximately 350,000. The
IFCC is concerned over rule violations,
and is proposing to make some
changes in the regulations. Of the 23
frequencies now available to class D
stations, only five would be available
for inter-station communications. The
FCC also wants to obtain a clearer
picture of the relationship or respon-
sibility between the station licensee
and the operator of the equipment.
Each person operating the equipment
would be required to have his own
station license unless an exception is
clearly warranted. This would apply
to employees of the licensee or mem-
bers of his immediate household.

AUTOMATED MARTINIS at a
press of a button now come in both
110 volt and 200 volt models. Autobar
Systems, a division of Ametek, Inc,
manufactures the electromechanical
‘“cocktailmatic” in two models for
European or U.S. use. Company
spokesman said, however, “The jolt-
age in an automated dry martini is the
same the world over.”

THE ROLE OF MAN in the United
States "“Aerospace force of the future” is
being studied by Ford's Aeronutronic
Div., under a contract from USAF. A
one-year study will deline the tasks
and skills to be required by members
of tomorrow's acrospace crews. It is
being mentioned in the industry that
future spacecraft operation will de-
mand highly technical skill, rather than
flying ability. Early studies in the Ford
program will be devoted to tasks and
skills which individual space crew
members and some members of ground
operated teams will have to perform.

MINIATURE ELECTROCARDIO-
GRAPHS are being developed for the
Air Force to check out space pilots
while in flight. The units measure only
8 in, x 3 in. x 1 in. and weigh but 14
oz. They combine a signal conditioning
unit and a transmitter. The package is
easily worn inside the pressure suit and
is free of outside connections. How-
ever, an amplifier in the cockpit relays
the information to the receivers on the
ground. The unit was developed by
Hughes Aircraft Co. In actual use, the
heart beat is picked up by a tiny sensor,
and the beat is sent to a conditioning
unit. There it is translated into FM fre-
quency. Transmitted to the ground,
the signal is changed back into a heart
beat and recorded as a jagged line on
the electrocardiogram tape.

ELECTRONIC INDUSTRIES -

January 1963

Even though you have designed your circuit carefully, so as not
to over-voltage or over-wattage resistors, you may still
experience resistor failure. This catastrophic failure

can be due to effects of the lateral electrostatic field
when this field exceeds 10kV. So stop amd ponder these
facts: Victoreen RX3HV encapsulated resistors meet
requirements of operation at more than 10kV

above ground, such as use as a series

filter cr a bleeder string in HV power

supplies. Stable and long lasting even

in hostile environments, RX3HV resistors

are available in values to 200 Meg

with power rating to 2 watts.

Specify Victoreen RX3HV

resistors for circuits involving

10kV or more. Check our

Applications Engineering

Department for details.

*Fear of Catastrophic Failure

7235 REGULATOR
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THE VICTOREEN INSTRUMENT COMPANY

5806 HOUGH AVE. « CLEVELAND 3, OHIO

A-B316A
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REVEALED...

nu!'i'-' ANy

NEW FORCED AIR
SEMICONDUCTOR COOLER

IERC’s Staggered Finger Design of the
F-600 Gives These Advanced Features:

» MORE WATTS PER POUND
e MORE EFFECTIVE USE CF FAN QUTPUT

o EFFICIENT WITH MOST AVAILABLE FAN
TYPES

® MODULAR CONSTRUCTION

® ELECTRICALLY COMMON OR ISOLATED
~MODULES

® EASY COMPONENT ACCESSIBILITY

2AT. PENDING

One of the major advancements in convector design introduced by
I[ERC has been the staggered finger configuration. Intentionally
induced air flow turbulence and increased convection rate of tnis
design gives more effective use of fan output and greatly reduces
mass requirements. As a result, the F-600 is superior in cooling
efficiency, yet 50% lighter than comparable assemblies.

We invite your evaluation of the new F-600. Let us send you
test results and complete technical data. Write on company
letterhead to:

IERCEN ., .. =0

transistor heat-dissipating devices

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION
135 West Magnolia Boulevard, Burbank, California « Victoria 9-2481

Foreign Manufacturers: Euroselec. Pans, France. Garrarg Mfg. & Eng. Co., Ld., Swindon, England

42 Circle 30 an Inquiry Cerd
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ANSWERING THE QUESTION
why the lion's share of government
R&D contracts are going to California.
New York, and Massachusetts, Seccre-
tary of Defense MacNamara pointed
out, “Of the 43 American Nobel prize
winners in the sciences, 17 live in
California, 11 in New York, and 5 in
Massachusetts. That makes 33. The
other 47 states, put together, have 10.

DOES LIFE EXIST on other plan-
ets? In the absence of any tangible
proof, the mathematicians are now
coming up with the answer “probably.”
Dr. M. L. Stehsel, of the Advanced
Rescarch Dept. of Aerojet General
points out that our solar system—the
sun, earth and eight known planets—is
just one of perhaps a billion such solar
systems in our galaxy. But beyond that
are billions of other galaxies, each with
its billions of solar systems. Astron-
omers and mathematicians now esti-
mate that 6% of the planets in these
multi-billions could accommodate in-
telligent life such as ours.

AN INFRARED OPTOMETER has
heen developed under Air IForce con-
tract which is reportedly “superior in
performance to any known similar ap-
paratus in stability, linearity, speed of
response, sensitivity, and ease of align-
ment.” The optometer was developed
out of a study of accommodation and
convergence in the human eye, another
of the many studies being undertaken
in the field of bionics.

AGAIN—ON SMOKING. Scientists
have found that the body fluids of
smokers contain a substance which is
nearly absent in the body fluids of
non-smokers. Trace amounts of ace-
tonitrile (methyl cyanide) appeared
consistently in concentrations propor-
tional to the number of cigarettes
smoked.

MAMMOTH MICROFILMING
project for NASA has been undertaken
by Recordak Corp., a subsidiary of the
Eastman Kodak Co. The project in-
volves the microfilming of more than
a million and a half NASA library
index cards at the rate of 200 per
minute. The cards were filmed in about
four weeks.

ELECTRONIC PRODUCTS that
were shown at the Pakistan Interna-
tional Fair, Karachi included displays
of microwave equipment, gyroscopes,
and induction heating equipment.

January 1963
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GREAT NAMES

GET TOGETHER...

. something good is bound to happen .. . like the
introduction of Sorensen’'s QB Series transistorized
low-voltage dc power supplies.

This great-name firm wanted to deliver the best. They
used the best: Clarostat Series 43 2-watt wire-wound
potentiometers.

Clarostat Series 43 pot was a natural selection. Long a
favorite of industrial equipment manufacturers, the Series
43 offers a wide variety of mounts, terminals and

shaft configurations. Available in resistance tolerances of
* 10% or closer from 1 to 50K ohms, the Series 43

is designed to do its job . . . and then some! it is an
obvious choice of great-name manufacturers who will not
compromise with quality.

Sorensen, a unit of Raytheon Company, wanted — and
got — the finest . . . Clarostat. If you're a great name (or
would like to be one) contact Clarostat . . . today.

CLAROSTAT MFG. CO, INC. DOVER, NEW HAMPSHIRE

ELECTRONIC INDUSTRIES

January 1963
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THE ONLY PNP/NPN MATCHING SPECS

Less than 2 to 1 beta ranges
with tight parameter control

LOW LEAKAGE '
Typical Ic.o 0.1 nA @ 80 volts , " ' ¥

 HIGH BREAKDOWN VOLTAGE QT' |
Typical BVco 100 volts l
Typical BVeo 125 volts | |
o
o HIGH FREQUENCY
Typical f: 200 Mc l‘

Plu

LOW LEVEL COMPLEMENTARY TYPES FEATURING:

NPN/PNP

ADVANCED
SILICON PLANAR
TRANSISTORS

e LOW CURRENT BETA e LOW NOISE
Typical 50 @ 11A Typical 2db

complementary!

See your SPERRY Authorized Distributor or contact our
Norwalk office for information on the following types:

SPERRY IMPROVED SPERRY PNP
NPN PLANAR TYPES COMPLEMENTARY TYPES

IN TO-18 CASE IN T0-46 CASE IN T0-46 CASE

2N2463 2N2459 2N2590
2N2464 2N2460 2N2591
2N2465 2N2461 2N2592
2N2466 2N2462 2N2593

2N929A 2N2523 2N2604
2N930A 2N2524 2N2605

2N739A 2N2518 2N2599
2N740A 2N2519 2N2600

2N735A 2N2515 2N2596
2N736B 2N2516 2N2597

2N758B 2N2520 2N2601
2N7598B 2N2521 2N2602
2N760B 2N2522 2N2603

SEMICONDUCTOR

DIVISION OF SPERRY RAND CORPORATION
NORWALK, CONNECTICUT « Victor 7-3851

SEMICONDUCTOR INTEGRATED
NETWORKS (SEMI-NETS%), ALLOY
SILICON TRANSISTORS AND DIODES

SALES OFFICES
CHICAGO, ILLINOIS: LOS ANGELES. CALIFORNIA
OAKLAND. NEW JERSEY MEDFORD, MASSACHUSETTS:

SYKESVILLE, MARYLAND: BETHPAGE, L. I.. NEW YORK
SEMICONDUCTOR OPPORTUNITIES *Trade Mark, v
AVAILABLE TO QUALIFIED ENGINEERS Sperry Rand Corporation

44 Circle 19 on Inquiry Card ELECTRONIC INDUSTRIES - January 1963




Japan Soon May Make
All Computers It Needs

Japan, which has received all of its
computer imports from the U. S. in the
past, will soon be supplying all it needs
and exporting some besides, states the
Japanese Machinery Exporters Asso-
ciation.

The Japanese Government and In-
dustry are combining in research pro-
grams to improve the quantity and
quality of Japanese computers.

Example: A $278,000 Government
subsidy program to develop large-size,
domestically manufactured computers.
The program is being jointly con-
ducted by Nippon Electric, Fuji Tsu-
shinki and Oki Denki.

FExample: The Japanese Electronic
Industry Development Association is
conducting a Government - sponsored
study on business applications of do-
mestic computers.

Up to now, 188 computers, all made
in the U. S., have been imported into
Japan. Western Europe supplied none.
The U. S. suppliers and amounts sup-
plied were: IBM, 104: Remington
Rand, 42; Burroughs, 13: National
Cash Register, 10, and other U. S.
companies, 19.

But the emphasis is shifting. Seven
Japanese electronic firms already pro-

(continued on page 46)
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INTERNATIONAL MEWS

EUROPE

London—Closed-circuit system of 16
27-in. TV receivers and 4 cameras sup-
plied by Pye Telecommunications,
Ltd.,, of Cambridge, helps passengers
at recently completed Manchester
England, air terminal obtain latest
flight information.

Bern—Epoxy Products Div.. Joseph
\Waldman & Sons. Irvington. N. ]J..
has signed a 10-year manufacturing
and marketing agreement with CIBA,
I.td., Basle, Switzerland. Under it
CIBA will make and sell in Europe
Epoxy Products lines of encapsulating
systems, cups and pellets for electronic
componeits.

Dublin — An electronic components
plant has been opened by Raytheon
Co. in the duty-free industrial complex
near Shannon International Airport.
The plant will eventually occupy 50,-
000 sq. ft. of space, employ 500. It
will make components for free-world
markets.

The Hague—N. V. Embha Agencies.
of Rotterdam, has signed an agreement
with Lockheed Electronics Co.. Plain-
field, N. J.. to distribute the Lockheed
computing oil register in Europe. This
mechanical computer-register, mounted
on a fuel truck meter, automatically
prints a complete invoice when a fuel
oil delivery is completed.

London—Dr. Alfred N. Goldsmith,
noted scientist, engineer and inventor

ONE EXCHANGE

1

ELECTRONIC INDUSTRIES -

All-electronic  tele-

phone exchange be-

ing tested here is

now in operation in

Highgate Wood,
London. Five com-
panies cooperated
with British P. O. in

six-year development

of exchange. They

are: Associated Elec-

trical Industries,

i 1]

&

Ltd.; Automatic Tel-
ephone & Electric
Co., Ltd.; Ericsson
Telephones, Ltd.;
The General Electric
Co.,, and Standard
Telephones & Ca-
bles, Ltd.
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F-104J TRAINER

JAPANESE

Lt. Col. E. Murai, of Japan Self Defense AF
{1}, and Mr. Susumo Sato, of Mitsubishi Mfg.
Co., try out Link F-104] Flight Simulator
during acceptance tests at General Precision
Link Div. plant at Binghamton, N. Y. F-104)
Simulator is first of two to be delivered
to Japan Defense Agency to train jet pilots.

and Honorary Vice President of RCA,
has been elected a Benjamin Franklin
Fellow of the Royal Society of Arts,
of England. The fellowship commemo-
rates the fact that Franklin was one of
the society’s most active early mem-
bers.

Paris—S. E. V. Motorola, S. A, a
company to make electronic alterna-
tors for European cars and trucks,
has been formed by Motorola, Inc,
and Societie Anonyme Pour L’Equip-
ment Electrique Des Vehicules, of
France. Alternators and regulators
are already being produced at the
newly constructed Blois facilities.

Rome—Carrier Corp., Syracuse, N.
Y. and Pirelli s. p. a., Milano, Italy,
have agreed to form an Italian com-
pany, S. P. Elettronica S. p. A. The
firm will manufacture linear precision
potentiometers and trimming potenti-
ometers under the trademark “Spec-
trol,” owned by Spectrol Electronics
Corp.,, a Carrier subsidiary.

ASIA
T okyo—Fujikura Cable Works, Ltd,,

has been licensed by Resources & Fa-
cilities Corp., New York City, to use
its process for die-stamping electrical
circuits. Fujikura is one of the largest
producers of cable and electrical com-
ponents in the Far East.

(continued on page 46)
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ou cah solder
directly to the

electrode
hands of

ROANWELL PRECISION
PISTON TRIMMER
CAPACITORS

There's improved reliability in Roanwell
piston capacitors — improved stability,
linearity, accuracy, ruggedness — because
of its new construction approach.

Its design features . . .

solid brass, gold plated, electrode bands:

Permits soldering directly to metal electrode
band with no effect on capacitance.

e Ideal for high frequency application.

e Eliminates built-in stresses since there is
no firing process of silver to glass.

Unit becomes inherently more rugged
since solid brass bands act as main
support for the dielectric.

new drive mechanism (pat. applied for):
e Eliminates gold flaking.

e More uniform torque.

e Backlash eliminated radially and

@adtam%edd,

we can either modify standard
units or create new trimmer
designs. It all depends
on what best suits your
specific applications.

more capacitance per size:
Because both 1.D. and 0.D. of dielectric

will meet or exceed applicable
requirements of spec. MIL-C-14409A.

Write for catalog El-1

ROANWELL CORPORATION
ELCOM DEPARTMENT

ROANWELL BUILDING

180 VARICK STREET, NEW YORK 14, NEW YORK
TEL: (212) YUKON 9-1090 - TWX: (212) 640-4791

INTERNATIONAL
NEWS

Tokyo—Japan’'s Ministry of Posts
and Telecommunications and NASA
will cooperate in testing NASA-launch-
ed communications satellites under a
recently signed agreement. Japan, a
U. S. partner in ceveral recent space
explorations, will supply a ground sat-
ellite communications station. Japan
will be able to use the satellites for
local and joint experiments.

Tokyo—Education using tape re-
corders has become more and more
popular in Japan. The Ministry of
Education reports that 74.7% of public
primary schools and 78.8% of public
junior high schools now own tape
recorders.

NORTH AMERICA

Washington—Otto Poeschl and his
firm, Arga Warenhandelsgesellschaft,
of Vienna, Austria, have temporarily
been denied U. S. export privileges.
The Dept. of Commerce is investigat-
ing reports the firm unlawfully dis-
posed of strategic U. S, electronic
equipment to Soviet bloc countries.

Washington—Isaac L. Auerbach,
American Federation of Information
Processing Societies representative to
IFIP, has been re-elected to a second
three-year term as President of the
International Federation for Informa-
tion Processing (IFIP).

Ottawa—Canadian Aviation Elec-
tronics, Ltd,, Montreal, Que., has
bought a majority interest in North-
west Industries, Ltd., Edmonton, Alb.
Northwest Industries is one of Can-
ada’s largest aircraft maintenance
firms. It also owns B, C. Airlines,
Ltd,

Japanese Computers
(continued from page 45)

duce several computer models each.
These are: Fuji Tsushinki, Oki Denki,
Hitachi, Tokyo Shibaura, Matsushita,
Mitsubishi Electric and Nippon Elec-
tric.

These firms are conducting most of
Japan’s current computer research
programs. They are trying to improve
input and output devices, accelerate
calculation rates and improve accu-
racy.

JMEA officials believe Japan will
soon be able to meet its own needs for
medium-sized computers. Then, they
predict, Japan will forge ahead into
the export market.

ELECTRONIC INDUSTRIES + January 1963
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IENER DIODES

TRANSITRON'S BROAD LINE OF STANDARD SUBMINIATURE GLASS ZENER DIODES
GIVES YOU THE COMPLETE RELIABILITY THAT 99 CIRCUITS IN 100 DEMAND.
TRANSITRON'S ULTRA-RELIABLE DIODE — THE CERTIFIED VOLTAGE REFERENCE —
DELIVERS THE GUARANTEED STABILITY THAT ONLY 1 CIRCUIT IN 100 DEMANDS.

P\ml )
JUANTTR A ERRR TN
| A_KU .._:J

The CVR demonstrates a high level of manufacturing competence. It is individually power-aged, temperature-
cycled and documented for more than 1,000 hours, demonstrated to provide voltage stability to within +-0.000124
volts; serially registered; and currently available in production quantities.

The CVR is but one example of Transitron's capacity to satisfy a wide range of diode requirements. Made on the
same production line that makes all Transitron voltage references, it reflects a research-to-production experience
that further improves hundreds of other high-quality Transitron subminiature glass zener diodes.

5 Y ulrEir
/4 TERETINER

L L LU U W,

Transitron’s standard line of regulators and references spans a wide range of voltage, tolerance, power and
package requirements. Subminiature glass, micro-miniature glass with an hermetic seal, and high power dissipation
" types, up to 10 watts, in appropriate standard packages, are all in continuous volume production. All types — in-
cluding military — are tested and rated in accordance with appropriate MIL specifications.

Popular subminiature glass series available through your Transitron Distributor include IN761-1N769, IN702{A)-
IN725(A), 1N821-1N829 and 1N3501-1N3504 (CVR), all with power ll—"
ratings of 250 mW. Also available, IN746(A)-1N759(A) series with TI‘(] n sitron "95?Ln‘95r'
a power rating of 400 mW. For complete listing, write for An Alpha- —
Numerical Guide to Transitron Silicon Zener Diodes.

electronic corporation

wakefield, melrose, boston, mass.

SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U. S. A. AND EUROPE . CABLE ADDRESS: TRELCD




NOW! Low-cost protection for high-priced circuitry!

Using IR ‘Klip-Sels’ as protective devices you can Intern ational ¢

now reduce the Peak Reverse Voltage ratings of the
specified silicon rectifiers (and/or silicon controlled

L]
rectifiers) thus increasing circuit reliability while Re Ctlﬁer
decreasing the cost!
IR STANDARD ‘KLIP-SELS’ NOW AVAILABLE OFF-THE-SHELF.
SPECIAL ASSEMBLIES DESIGNED FOR PARTICULAR NEEDS,

Selenium

MAX. RMS TYPICAL CURRENT AT

IR TYPE OPERATING CLAMPING CLAMP.VOLTAGE ‘ ’

NUMBER VOLTAGE VOLTAGE* (AMP. PEAK) KLIP E L
-

KY1DPF b

KY2DPF
KYSDPF
KYGDPF
KY10DPF
KZ1DPF
KZ2DPF
KZ5DPF
KZ6DPF
KZ9DBF
KZ 10DBF
KZ 14DBF

Transient Voltage Suppressors

s O O
coocoooonN

STACK TYPES 5

L2
KA1DAF 63 ] o
KA2DAF 125 ]
KASDAF i

KA6DBF
KABDBF
KASDAF
KA10DBF
KA14DAF
KLIDAF
KL2DAF
KLSDAF
KL6DBF
KLBDBF
KL10DBF

" 1
B — e — 14 o /
*PRV rating of rectifiers being protected must be greater ’ ¢ : e H
. | s
U

than the clamping voltage to obtain optimum protection. i : | ¥4 / - r
] ] | '

RN 0 00 0 0 00 0 0
OO000O0CO0O0O00OO0OO000

s b ot et s
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Simplify your circuit
protection design ... use IR's new

KLIPSELECTOR'*

Transient Voltage Protection Substitute Selector
This unique instrument substantially reduces
engineering and specification time. Simple dial-
ing selects the proper voltage. Values calibrated

in 26 volt step-ups. .. 20 possible positions. Easy-

to-use input and output jacks.

Contact your local IR representative to obtain this novel I ‘5R
. . . "
instrument and assistance with your voltage surge protec-

tion problems. *A trademark of IR SYMBOL OF QUALITY 1N

INTERNATIONAL RECTIFIER CORPORATION: EL SEGUNDD, CALIFORNIA - PHONE DREGDN 8-6281 - CABLE RECTUSA - REGIONAL DFFICES IN NEW YDRK CITY. CHICKERING 3.0748 - FORT LEE, NEW JERSEY. WINDSOR 7-3311

SYRACUSE, NEW YORK, HEMPSTEAD 7-8395 - CAMBRIDGE, MASSACHUSETTS, UNIVERSITY 4.6520 - ARDMORE, PENNSYLVANIA, MIDWAY 9.1328 - SILVER SPRING, MARYLAND, JUNIPER 9-3305 - CHICAGD, ILLINOIS, JUNIPER 3-3085
NUNTINGTON WB0DS, MICHIGAN, LINCOLN 81133 - ST. LDUIS, MISSOURI, TEMPLE 8-6333 - LDS ANGELES, CALIFORNIA, OREGON 8:-6281 - IN CANADA: TORDNTD, ONTARIO, PLYMOUTH 9.7581 - MDNTREAL, QUEBEC, VICTORIA 9-3571
INTERNATIONAL RECTIFIER PRODUCTS ARE LOCALLY STOCKED IN QUANTITIES FOR IMMEDIATE DELIVERY AT 85 NATIONWIDE AUTHORIZED INDUSTRIAL DISTRIBUTOR WAREHDUSES



FAILURE RATE, % /1000 HOURS

«ICON PLANAR D!'ODES
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CONVENTIONAL ULTRA RELIABILITY TEST X-L RELIABILITY TEST -

PROVEN OVER 10 MILLION UNIT-HOURS OF MAJOR PROGRAM EXPERIENCE
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How low-cost Raytheon X-L Reliability Program
cuts “hidden” semiconductor failures by 10:1

Many transistors and diodes good enough to pass These low-cost, “tight yardstick” benefits of X-L
today’s reliability tests can still drift out of spec certification arc a direct result of proprietary tech-
limits and fail tomorrow. Now, for the first time. niques and specialized equipment developed at
Raytheon’s X-L reliability technique can detect these Raytheon and proven over 10 million unit-hours of
future drifters before they fail — at exceptionally major program experience.

low cost. Result: a reduction in failure rate ol as
much as 10:1 over conventional ultra-reliability
levels — 100: 1 over Military Specifications.

When your equipment or system requires this
kind of semiconductor reliability — without the high
cost of circuit redundancy — please contact your

To qualify for X-L certification, devices must first nearest Raytheon Field Oftice for full information or
pass the rugged requircments of the Raytheon write Semiconductor Division, Lowell, Massachusetts.
MARK X and MARK XII reliability programs.

Then, each semiconductor is carefully measured —
electrically exercised for 100 hours — and measured ,
again for changes in characteristics. A parameter
change of as little as 2 nanoamps can cause rejec-
tion — even though the device is still within initial
spec limits. Potential failures, which would have
passed conventional electrical tests, are eliminated.

ELECTRONIC INDUSTRIES + January 1963 Circle 36 on Inquiry Cord 49
——Circle 35 an Inquiry Card




50

Resistors?

STACKPOLE matches every requirement

If you have a burning yearning for improved resistor
dependability coupled with on-time deliveries, here’s
a hot tip:

In Performance Stackpole Coldite 70+ fixed com-
position resistors go well beyond MIL-R-11 require-
ments—with added dividends in load life, moisture
resistance and humidity characteristics. For extra
reliability, their carbon resistance elements and outer
insulating shells are cold-molded of similar materials.
These are formed by a new process into a solid,
homogeneous structure that remains free from cata-
strophic failure or erratic changes in resistance in
severe environments.

In Production Stackpole Coldite 70+ Resistors re-

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Penna.

main one of the easiest components to solder either by
dip or iron. They’re the only resistors having leads
that are solder dipped-—not once, but twice—in addi-
tion to the usual tin coating. That’s why leads stay
smooth and tarnish free even after months in storage.

In Appearance it’s hard to match their smooth,
glossy finish and uniform, easily-read color codes.
And this attractive appearance lasts even after scrub-
bing with solvents.

Stackpole Coldite 70+ Resistors are available in
MIL-R-11 Type RC-20 (V2-watt), Type RC-32
(1-watt), and Type RC-42 (2-watts) ... in all stand-
ard resistance values, and at ordinary resistor prices.

& Cololfe JO*

fixed composition RESISTORS

CERAMAG® FERRITE CORES « VARIABLE COMPOSITION RESISTORS + SLIDE & SNAP SWITCEZHES + CERAMAGNET®

CERAMIC MAGNETS « FIXED COMPOSITION CAPACITORS -

BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT

ELECTRICAL CONTACTS - GRAPHITE BEARINGS, SEAL RINGS, ANODES + HUNDREDS OF RELATED CARBON & GRAPHITE PRODUCTS.

Circle 75 on Inquiry Card
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The mysterious tight has returned to plague man again—
this time in space applications. Ancient mariners watched
its ghostly glow flicker from the masts of their storm-tossed
ships. The superstitious among them warned that it por-
tended the presence of evil spirits. Religious men called it

St. EImo's Fire after the patron saint of seamen. Centuries

passed before modern man explained this harmless phe-

nomenon as a luminous discharge resulting from ionization
of the air.

A similar phenomenon occurs during the space explora-

tions of today. it's called Corona. But unlike St. Elmo’s

coronal

Fire, it poses a host of knotty problems. Corona causes
power loss and insulation damage, and is a source of high
frequency radio interference. Working in the Engineering
Test Laboratory of the Scintilla Division, Bendix engineers
have done extensive work on the problem of Corona
associated with electrical wiring.

Corona occurs in aircraft, missiles, and space vehicles
when high-altitude breakdown in electrical circuits is
avoided by interposing a solid dielectric, or insulation, in
the air gap between uninsulated wires or components. The
potential gradient is altered and as altitude is increased




up to a certain critical level, insulation value of the air is
reduced. When the dielectric strength of the air is less than

the potential gradient, Corona occurs. Introducing insula-

tion may actually cause Corona at lower applied potentials
or at lower altitudes than that at which arc-over would have
occurred in the free air condition.

To avoid Corona, spacing of the wires, junctions, or
contacts must be increased or the voltage decreased as
the critical altitudes are approached. Air gaps may also be
pressurized or eliminated entirely.

We have prepared a paper called ‘“‘Connector and Cable

High Altitude Performance Considerations’’ which pre-
sents some basic information and findings on the subject
of Corona. A copy is yours for the asking.

But the high-altitude problem of Corona is just one of
the special application problems our people have studied.
Why not take advantage of our many years of experience
for help in solving all of your connector and wiring problems.
Write, wire or phone us at Sidney, New York.

SCINTILLA DIVISION/THE BENDIX CORPORATION




SCINTILLA DIVISION

THE BENDIX CORPORATION
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PYGMY®
MINIATURE CYLINDRICAL TYPES

MINIATURE RF

As a leading producer of electrical connectors
Scintilla Division of Bendix is keenly aware of the
responsibility which this position implies. Devoting
much energy to research and development of new
and better products, we are proud to have intro-
duced many new design concepts and testing pro-
cedures which have been adopted as standards by
the connector producing and using industry.

A few of our contributions to this industry are suc-
cessful use of resilient inserts, closed entry probe
proof socket design, cadmium plate over aluminum,
three point bayonet lock coupling, Alumilite hard

EXPORT
BENDIX INTERNATIONAL
205 East 42nd St.
New York 17, New York

DISTRIBUTORS

Airwork Corp,. Miami, Florida

Avnet Corp., Los Angeles and
Sunnyvale, California

Avnet Electronics Corp.,
Westbury, L.I., New York,
and Chicago, lllinois

Contact Electronics, Inc.,
Dallas, Texas

Powell Electronics, Inc.,
Philadelphia, Pa.

anodic coating, five key and keyway polarization, pre-
filled wire wells, miniature cylindrical (Pygmy®) con-
nectors—which stimulated creation of MIL-C-26482
specification.

For your convenience we list here the many
sources of supply for dependable Bendix electrical
connectors.

Scintilla Division I

m/y'/

CORPORATION




BUSS fuse engineers have consistently pio-
neered the development of new fuses to keep pace
with the demands of the Electronic industry. To-

. day, the complete line includes:
FOI‘ Every Electrlc al Single-element fuses for circuits where quick-
blowing is needed;—or single-element fuses for
normal circuit protection;—or dual-element,
® “slow-blowing” fuses for circuits where harmless
Protectlon Need current surges occur;—or indicating fuses for cir-
cuits where signals must be given when fuses open.
Fuses range in sizes from 1/500 amperes up—
and there’s a companion line of fuse clips, blocks

there’s a Safe and and holders.

If you have a special protection problem
The world’s largest fuse research laboratory,
dependa ble BUS S OI' plus the experience gained by solving many, many
electrical protection problems is on call to you at
' all times. Our engineers work with yours and can
F USE TRON F use. help you save engineering time and trouble.

For more information, write for BUSS bulle-

tin SFB.
~ BUSS: The complete line of fuses and =
fuse mountings of unquestioned high quality. p LB
3 Q ~ V = v
i R/ o :
’ b BUSSMANN MFG. DIVISION
K SRR
| e PR |
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Sylvania—first with the Sarong and Bikini cathodes —now
announces a new development that significantly increases
the reliability of Sylvania tubes. ‘“‘Life-Boost Cathode’’ is the
name...the secret is an ultra-pure, uniform alloy made pos-
sible by Sylvania’'s leadership in powder metal technology.
Contrasted to conventional melted alloys, the Life-Boost
powder-metal alloy is so pure and uniform, with perform-
ance so predictable, that it eliminates any need for the
usual ‘‘melt approval.”” Alloy uniformity inhibits the forma-
tion of leakage paths, which extends tube life. It also means

better-controlled electron emission and regulated barium
release throughout life—tube performance stays within
specifications. Further, the new cathodes have 25% greater
mechanical strength, which significantly reduces equipment
failure in the field.

Precise control of alloy composition is the key. The basic pure
nickel powder plus carefully controlled powdered reducing
agents are thoroughly blended and immediately rolled into
thin-gauge strip. Because no critical temperatures are in-
volved, no impurities are introduced from crucibles and con-

New LIFE-BOOST*Cathode gives
increased life, stability and




MORE THAN 80 TYPES already

have the LIFE-BOOST Cathode:

2AF4B; 3AF4B; 6AF4A, B; 2/3/6DZ4; 6GK6; 6BG5; 6DQS;
6AUS, A; 6BHB; 7060; 8ET7; 6/8GNS8; 10JY8; 6BL8; 6/25CD6;
25DN6; 6/12/25BQ6GTB, A; 6V6; 12BZ6; 3/4/6CB6A; 4/6DE6;
6AH6; 6BCS; 25F5; 35C5; 6ASS5; 4/6BZ6; 6CB6A; 6CF6; 3/6DE6;
5/6EW6; 6186; 7056; 5/6GM6; 32ETSA; 6/12DQ6B; 6JAWA;
12CA5; 12EDS5; 50C5; 6BF5; 6CAS5; 25EH5; 50B5; 6AH6WA;
6CUS; 6/12DT5; 6/12/25BK5; 6DT5; 5687WA; 6ANS; 12DBS5;
6K6; 6146; 6146A; 6159A; 6883A; 6080WA; 6080WB; GB-6080;
6082; 6GR7; 12BV7; 12BY7; 6ET7; 12BY7; 12BV7; 6ET7.
6BL7GTA; 6/12AV5GA

Here’s evidence of what it can do:

..In 6DZ4 UHF oscillator:

No failures, greatly improved stability

Test: 40 tubes operated at 130 VAC for 1500 hours in 40
TV sets (4 models, 3 manufacturers represented).
Failures: None resulting in set failure. (Statistical estimate:
1% per 1000 hours at 130V, or about 0.3% per 1000 hours
at 117 V.) Failure rate for same tube made with conven-
tionally prepared cathode material: 13.1%.

Oscillator Grid Current: After 1500 hours at 130 V, 90% of
Lire-BoosT Cathode tubes had grid current between 550
and 950 gA. Only about 38% of the tubes with conven-
tional cathodes remained within these limits after period
of test.

..in 6GK6, used for critical vertical output:
TV set manufacturer reports improved stability
Test: More than 1000 hours at 135 VAC line.

4 \ Results: No leakage problems, no slump in characteristics;
5GK G ¥t A tube can be used in vertical socket as well as other sockets
[ : i of customer’s TV set line.
i “ - il o \ 3 Sylvania tests show significantly reduced sublimation
y (formation of leakage paths), and improved plate current
YLVA * & . v © 77 stability under accelerated life test and heater cycling con-
- = ditions with over-voltages applied.

Ef“‘ - BB
/,
Q. b .1 . ...in RF pentodes:
45 Reduced grid emission, no insulation breakdown

RF pentodes BZ6, CB6, EW6 and others, when subjected
to life testing, showed reduced grid emission levels after
conversion to the Lire-Boost Cathode. Insulation levels
during and at the completion of life showed little or no
change—an indication of improved stability—and end-
point failures due to breakdown were virtually nonexistent.
CIRCLE 12 ON READER SERVICE CARD *Trademark
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In Seconds...

Now measure voltages
with a wide range of wave-
forms and frequency to

/% ACCURACY

... With Ballantine’s ==t
Model 350 Precision — -
True-RMS Voltmeter

Price: $720.

TR W R

T

r=—n

Measurement of a non-
sinusoidal voltage, accu-
rate to 4%, can now be
made in a few seconds
using the Ballantine
Model 350 True RMS
Voltmeter. Prior to the
availability of this instru-
ment, such a voltage could
be measured to this accu-
racy only by an involved
scrics of steps in which the
heating power of the ac
was cquated to that of dc
by mecans of a thermo-
couple as intermediary,
and then by measuring
the dc voltage, with ulti-
mate reference to a dc
standard cell. The method
was accurate, but required
much certificated equip-
ment and a carcfully trained technician. Ballantine Laboratorics developed
the Model 350 to simplify both the method and the required training.

e oz - PRy p e S
R

SPECIFICATIONS

Voltage Range............ 0.1V1t011999V Accuracy..... Ya%, 100 cps to 10 ke,
Frequency Range............ 50 cps to 20 ke o D1Vto300V
(Harmonics to 50 ke are attenuated negligibly) Y2%, 50-100 cps and
Max Crest Factor....................... 2 01V ltg 'ﬁgzg ;ﬁ,
Input Impedance. .. ... 2 M2 shunted by 15 pF A specified correction for volt-
o to 45 pF ages above 300 V is applied to

Available in portable or relay rack versions keep within 12%.

Write for brochure
giving many more details

™ BALLANTINE LABORATORIES

s —4 Boonton, New Jersey

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

LETTERS

to the Editor

“Power Supplies’
Editor, ELECTRONIC INDUSTRIES:

Congratulations on your October
1962 issue with the section devoted to
power supplies. It is unfortunate that
such a much-required review of an
important subject should contain er-
rors not only of the obvious typograph-
ical variety (fig. 6a, showing a voltage
rise with a step load increase, and vice
versa, in Mr. Kupferberg’s terminol-
ogy review, and the short circuit across
the rectifiers’ output in fig. 16 in Mr.
Weitzel's article on “Understanding
Power Supply Voltage Regulators”),
but should also have factual errors.

[t is true that there exists confusion
in power supply terminology, and the
IRE is trying, through its Subcommit-
tee 10.6 on Regulated Power Supplies.
of Technical Committee 10, Industrial
Electronics, to do something about
this. Work has been going on in the
committee for over 3 years to establish
standards of terminology and measure-
ment, The task is a laborious one, be-
cause the committee must develop defi-
nitions that are unequivocal, and non-
editorial. For example, Mr. Kupfer-
berg refers to “COOLING, L.AT-
ERAL FORCED AIR,” as “. . . an
efficient method of heat transfer. .. .”
The IRE, or any general standard
technical definition, must not use such
an editorializing phrase as “efficient.”

There are other unfortunate errors
which represent incomplete knowledge
of a broad field, due to narrow com-
mercial experience. Thus, Mr. Law-
rence Oakley in “Power Supply Regu-
lator Notes,” pg. 146, states, under
“10. Switching At High Frequency,”
“it cannot be, of course, as reliable,
due to the increased number of compo-
nents.” Beside the fact that this state-
ment is in error, in that switching
power supplies are more reliable (for
reasons beyond the scope of this let-
ter), there is an implied statement that
any system which has more compo-
nents is inherently less reliable than
another system which has fewer com-
ponents. This reflects ignorance of well
known reliability techniques. Thus,
two switches in parallel, operated si-
multaneously, are more reliable than
one single switch, if a single switch
can fail in an open mode. This is

(Continued on page 64)
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gL 310
mun?R.u SmELOLD

USES UNLIMITED: |

INSTR. €O

Field Engineers
Application Engineers \

Electrical, Radio, TV,
and Appliance Servicemen

Electrical Contractors 5
Factory Maintenance Men ™
Electronic Technicians

Home Owners, Hobbyists 0

World’s Largést Selling
POCKET SIZE V-O-M

FEATURES:

Hand size and lightweight, but with the features of a full-
size V-O-M.

2 20,000 ohms per volt DC; 5,000 AC.

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and
range settings. The first miniature V-O-M with this exclusive
feature for quick, fool-proof selection of all ranges.
SELF-SHIELDED Bar-Ring instrument; permits checking in strong magnetic fields o Fitting
interchangeable test prod tip into top of tester makes it the common probe, thereby freeing

one hand ¢« UNBREAKABLE plastic meter window « BANANA-TYPE JACKS—positive connec-
tion ard long life.

B Price—only $37.50; leather case $3.20.
Available For Immediate Delivery From Your Triplett Distributor’'s Stock

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

e o Vi ) . | —

The most comprehensive test
set in the Triplett line is Modal 100 V-0-M
Cfamp-Or-Ammeter Kit, now available at dis-
tributors. The world’s most versatile instru-
ment—a complete accurate V-O-M plus a
clamp-on-ammeter with which you can take
measurements without stripping the wires.
Handsome, triple-purpose carton holds and
displays ali the components: Medel 310 min-
iaturized V-0-M, Model 10 Clamp-On-Ammeter,
Model 101 Line Separator, No. 311 Extension
leads, and a leather carrying case, which neatly
accommodates all the companents. Model 101
literally makes it possible to segarata the two
sides of the line when using Model 10. Exten-
sion leads permit use of Medel 10 at a distance
from the V-0-M. Complete Model 100 is only

$64.50
~£' S 9-:‘?. {?ﬁ"
SEE =Py
0 <181¢ 800 00-R




SERIAL NO. RIS

ONE FOR THE BIRD

Tested, proved, ready for work . . . Delco’s new 10 mc
Silicon Digital Modules are available in either building
block or plug-in card. Both circuits are exactly the same
electrically. Either way, these modules meet or exceed
all MIL-E-5272D (ASG) environmental requirements.
In the blockhouse, the plug-in card package offers
extreme accuracy and reliability with a gate-switch speed
of 40 nanoseconds. The building block pack-
age and the card offer the same high speed
at temperatures of —55°C to +100°C. ldeally
suited to airborne guidance and control, the
building block package is environmentally

60 Circle 43 on Inquiry Card

ONE FOR THE BLOCKHOUSE

proved to: Shock, 1,000G’s in all planes; Vibration, 15G’s
at 10 to 2,000 cps.; Humidity, 95% at max. temp.;
Storage and Sterilization Temp., —65°C to +125°C; Ac-
celeration, 20G's. Both building block and plug-in card
modules are designed for systems using from one
module to 100,000, and the module's rated perform-
ance considers the problems of interconnection. Delco

D E LCO Radio can offer both 10 mc module packages
RADIO

off-the-shelf or can supply circuits to meet
your specific needs. Write Delco Radio Military
Sales Department, Kokomo, Indiana.

Division of General Motors ¢ Kokomo, Indiana

ELECTRONIC INDUSTRIES « January 1963




DESIGN WITH ARNOLD
“SQUARE PERMALLOY" TAPE CORES...

YOU CAN GET THEM FROM STOCK

IN THE RUGGED TYPE 6T

Use Arnold Square Permalloy Tape
Cores in your designs for low level
mag amps, high frequency mag
amps, magnetic modulators, con-
verters, pulse transformers, etc.
They offer you a number of desir-
able magnetic characteristics, with
the assurance of high uniformity
from lot to lot that is available only
from a completely integrated pro-
ducer such as Arnold. These proper-
ties include low coercive force, low
excitation to saturate, high gain and
a hysteresis loop of good squareness
—along with high maximum perme-

ELECTRONIC INDUSTRIES -

January 1963

ability and relatively stable perform-
ance under ambient temperatures in
the broad range from —55° to
+200°C.

Arnold Square Permalloy Cores
are produced in all standard AIEE
sizes (AIEE No. 430) in 1, 2 and 4-
mil tape thicknesses. Most of these
sizes are available for immediate
shipment from stock in the Arnold
Type 6T case (aluminum cased, oil
filled, hermetically sealed and epoxy
coated). Square Permalloy cores are
also available in non-standard sizes
in 1, 2 and 4-mil tape thicknesses.

$10.0¢
Ay gaes

CASE

In addition, they’re available in
heavier gauges than 4-mil, and in
ultra-thin gauges (less than 1-mil).

For guaranteed magnetic proper-
ties on Arnold Square Permalloy tape
cores in standard sizes, write for
Supplement 4, Bulletin TC-101A.
The Arnold Engineering Com-
pany, Marengo, Illinois.

ADDRESS DEPT. EI-]

#HARNOLD

SPECIALISTS in MAGNETIC MATERIALS

BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES
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TIMES MAKES AND STOCKS
MORE RG CABLES

THAN ANYONE E

in-stock cable shipp

Times can supply you with any RG coaxial cable you
need—when you need it. This exclusive customer
service is possible because Times produces and
stocks the world’s most complete line of polyethylene
and teflon RG cables . . . including special and stand-
ard cables in an extensive variety of multiconductor
configurations.

Times stocks more than 125 different types of RG
cables in huge quantities, including the largest sup-
ply of Mil-Spec. approved RG cables. All Times
cable in stock at the factory and at Times’ nation-
wide distributors can be shipped within 24 hours.
And Times’ large production facilities and high vol-

R SPECIFICAT,
RSN , e
\.*. ime '/
% 4, o 4 E
"Chorim cA 7

-,

LSE

ed within 24 HOURS

ume business make its RG cable available at the
most competitive prices.

In addition to being a major supplier of RG cable,
Times also produces and stocks Teflon Hook-up
Wire, Mil-Spec. 16878D.

Times publishes a weekly stock list indicating which
cables are in stock and the amount available. For
further information on this service and other Times’
capabilities, write on your letterhead to Sales
Manager, Dept. 123.

*A DuPont Trademark

" TIMES WIRE AND CABLE

Division of The International Silver Company
Wallingford, Connecticut

TRANSMISSION SYSTEM DESIGN AND ENGINEERING ¢ STANDARD & SPECIAL PURPOSE COAXIAL
CABLE ®¢ MULTICONDUCTOR CABLE ¢ COMPLETE CABLE ASSEMBLIES ¢ TEFLON* HOOK-UP WIRE
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Hu Fast-Switch Rectifier:
Rolatln Efficiency.

M/\/\ )\

lar Rectifier:
51. 0% elative Efficiency.

Hughes Fast-Switch Rectifier:
99.6% Relative Efficiency.

AN

Regular Rectifier:
75.0% Relative Efficiency.

Hughes Fast-Switch Rectifier:
99.9% Relative Efficiency.

\EWATES A\

Regular Rectifier:
99.5% Relative Efficiency.

ELECTRONIC INDUSTRIES - January 1963

Double your efficiency
with Hughes
fast-switch rectifiers!

Hughes, producer of the
industry's fastest-switching
diode, now has available, in
quantity and for immediate
delivery, the industry’'s
fastest-switching rectifier.

These actual photographs of compar-
ative dynamic rectification tests
verify the exceptional efficiency of
Hughes HF Series '‘Golden Line"
fast-switch silicon power rectifiers
(1-35amps). Such efficiency—unique
in the industry—allows you to (1) in-
crease the source frequency, which
results in a decrease in the size,
costsand weight of filter components
and power conversion units, and (2)
to decreasethe source powerthrough
the elimination of high voltage drops
in the filter circuit and in other circuit
elements. The result: an increase of
up to 50 per centin circuit efficiency!
» Hughes fast-switch rectifiers have
recovery times of 200 nanoseconds
(max.). Typical recovery time is 80
nanoseconds. ® Hughes fast-switch
rectifiers are available in quantity—
today—in regular or insulated stud
packages, and in standard or custom
high-voltage, high-power stacks. (A
DO-7 package—1 amp and axial
leaded—is available with the same
parameters.) And here's something
else toremember: Hughes fast-switch
rectifiers demonstrate a high degree
of immunity to the effects of space
radiation.

For additional detailson local delivery
or export, contactyour Hughesrepre-
sentative; or your Hughes distributor
for off-the-shelf stock. Ask for your
copy of the “Golden Line"” Rectifier
Brochure (C-22); or write
Hughes Semiconductor
Division,

I
c
)
I
m
Ul

MUGHES AIRCRAFT COMPANY
SEMICONDUCTOR DIVISION
NEWPORT BDEACH, CALIF.

DIODES = TRANSISTORS » RECTIFIERS
PACKAGED ASSEMBLIES » CRYSTAL FILTERS
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ERCO MEANS EXTR-RELIABLE COMMUNICATIONS

The business of ERCO Radio Laboratories Inc. is solely the design/manufacture of
high-performance, reliable radio communications equipment for use in airport towers,
control communications stations, and other vital communicating centers. Since 1929
ERCO’S traditional advanced thinking and its intensified specialization has enabled
it to incorporate in its equipment the latest advances to meet the most stringent
needs of critical communication uses M ERCO'S unique modular construction
technique enables it to custom-design to your requirements with significant savings
in time and cost. ERCO engineers are always ready to discuss your particular radio
communications problem with you.

Pioneers in Quality Radio Communication Equipment

ERCO RADIO LABORATORIES, INC. - GARDEN CITY, N.Y.

LETTERS

to the Editor

(Continued from page 38)

well established concept of reliability
through redundancy. Hence, Mr. Oak-
lev’s statement that the second svstem
must of 1necessity be less reliable than
the first systenr, because it has more
components, is unfortunate, and re-
flects a serious engineering miscon-
ception.

I‘urther, Mr. Weitzel unequivocally
states that there are onlyv six types ot
regulating  power supplies, and he
omits completely the switching type,
which is becoming more and more
popular due to its increase in efficiency,
smaller size and lighter weight and
greater reliability. It is unfortunate
that your editorial staff did not catch
the discrepancy between Mr. Weit-
zel’'s erroncous omission of switching
regulators (the SCR regulator de-
seribed in fig. 16 and under item 6 can-
not be considered o switching regula-
tor) and My, Oakley’s proper inclusion
of the switching type regulator, de-
spite his erroneous conclusions.

Another example of incomplete fa-
miliarity with the mll gamut of modern
power supply technology is manifested
by Mr. Kupferberg when he states, in
conjunction  with “Current  Scusing
Resistor™ . . . a current regulated de
power supply regulates the current in
the load by rvegulating the voltage
across the sensing resistor.” lle im-
plies that current regulators can oper-
ate only if a resistor is placed in series
with the load to develop a voltage pro-
portional to the output current. Mad-
ern techniques utilizing magnetic am-
pliiers and detectors actually can
detect de in a wire without any re-
sistor, and regulate accordingly.

Even Mr. Tamner, in his excellent
article on "Specifving DC [Electronic
Power Supplies,” omitted an ex-
tremely important specification, which
is often assumed, but which neverthe-
less should be stated—namely, the in-
sulation rating with respect to ground.
This is of particular importance in
multiple output power supplies,

Since vour issue will undoubtedly
be used as a power supply reference
for many vears to come, it is the pur-
pose of this letter to set the record

(Continued on page 68)
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PATENT NO 2 872 639

balance finder

. an exclusive feature found only in the GR 1650-A Impedance
Bridge. Orthonull eliminates annoying sliding balances commonly as-
sociated with the measurement of components having high losses. A
unique unilatera! ganging mechanism, Orthonull makes the Bridge's
CRL and DQ adjustments electrically independent. Once the bridge has
been given an initial balance, the Orthonull clutch is engaged. Then,
any adjustment of the CRL dial automatically adjusts the DQ dial,
“tracking” the sliding balarce. Thus, convergence of the two adjust-
ments is rapid. balancing procedure greatly simpl:fied, and the danger
of a false balance eliminated

What's

about
this
bridge
?

Impedance Bridge

. - . %460
in U.S.A.

OTHER FEATURES
YOU GET IN
THIS BRIDGE:

Wide Ranges — R: 0.0012to 10 M
L: 1 xh to 1000 h
C: 1 pf to 1000 uf
D:0.001to 50 at 1 ke
Q: 0.02 to 1000 at
1 ke

Accuracy — 19% for R, L, and C
5% for D and Q

Ready to Use — battery operated
with built-in transistorized null
detector and 1-kc generator.
Frequency range of bridge is
20c to 20 kc with external
generator.

Unique Carrying Case allows panel
to be tilted to any convenient
angle . . . closes for complete
protection. Patent No. 2,966,257

Write for Complete Information

umm— |

GENERAL RADIO COMPANY i E0RDRE

General Radia

WEST CONCORD, MASSACHUSETTS Overseas

Zurich, Switzerland

NEW YORK, N. Y., 964-2722 CHICAGO PHILADELPHIA, 424-7419  WASHINGTON, 0.C.  SYRACUSE DALLAS

Ridgefield, N. J., 943-3140  (Ozk Park) 848-9400 Abington. 887-8486 (Ruckville, Md.) 946-1600  454-9323 FL 7-4031 (Los Altos) 948-8233 876-4083 425-4671
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What was Bell Telephone Laboratories doing
on Monday, October 1, 19627

Murray Hill Laboratory, N.J. The search con-
tinued for new materials exhibiting supercon-
ductivity. Some of these materials have been
used to produce very strong magnetic fields with
the expenditure of very little electrical energy.

Holmdel Laboratory, N.J. We were developing
an electronic switching system using new solid
state devices. It will bring telephone customers
a whole new range of services.

Whippany Laboratory, N. ). We were evaluating
new radar technology for the NIKE-ZEUS anti-
missile missile system under development for
the Army. Significant improvements are further
tested at four other ZEUS test sites ranging
halfway around the world.

Crawford Hill Laboratory, N. ), We were experi-

Allentown Laboratory, Pa. We were working with
engineers of Western Electric, manufacturing
unit of the Bell System, on the manufacture of
long-life electron tubes for a new deep sea
cable system.

Indianapolis Laboratory, Ind. We were perfect-
ing improved automatic dialer telephones. One
model will permit the customer himself to
record 50 frequently called names and numbers
and then dial by simply selecting a name and
pressing a button.

menting with the microwave modulation of light
from a helium-neon gaseous optical maser.
Modulated light may someday be used to carry
large volumes of information.

!
5

Merrimack Valley Laboratory, Mass. We were
increasing the capabilities of a new microwave
system designed for low-cost telephone and
television communications over distances up
to 200 miles. This system is based on advances
in solid state technology.

New York Laboratory, N. Y. We were studying
the performance of a new data set which
converts teletypewriter pulses into tones for
transmission over regular voice circuits. Trans-
mitting teletypewriter messages over voice
circuits was introduced on August 31, 1962.

. =1
- % *

Cape Canaveral, Fla. We were preparing for
the 102nd successful use of Bell Laboratories-
developed Radio Command Guidance System.
On July 10, it was used in the NASA launching
of the Bell System’s Telstar. This guidance
system was originally developed for the Air
Force and is operational on the Titan | ICBM.

These were some of the highlights of one day. Engineers and scientists at Bell Labora-
tories work in every field that can benefit communications and further improve Bell
System services. Their inquiries range from atomic physics to new telephone sets, from
the tiny transistor to transcontinental radio systems, from the ocean floor to outer space.
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SWELL CONTROL PEDAL FOR L-100 SERIES ORGAN SHOWING WHERE ALLEN-BRADLEY
TYPE J VARIABLE RESISTOR IS8 USED.

HAMMOND ORGAN COMPANY USES THE POPULAR TYPE J TO INSURE LONG LIFE
AND LOW NOISE IN THE SWELL PEDAL CONTROL OF THEIR NEW BPINET ORGAN.

Hammond engineers — through tough tests —sold
themselves on A-B Hot Molded Variable Resistors

M In selecting components for the swell control pedal,
which is in constant use, Hammond Organ Company
exercised traditional care to make certain their new spinet
will remain a lifelong companion. Therefore, Hammond
engineers conducted extensive tests to determine the con-
trol that would provide the longest life in this quite
abusive application. Because of the wide degree of ampli-
fication, an extremely low noise level is tremendously impor-
tant. Based on such tests, the Hammond engineers selected
the Allen-Bradley hot molded Type J variable control as
their No. |1 choice. The special tapers necessary for this type
of application are easily accomplished in the Type J control.

Hammond Organ Company’s new spinet also uses A-B
hot molded fixed resistors, which are world famous for
their consistently uniform characteristics. low noise level.
and complete freedom from catastrophic failures.

You can be certain of protecting the reputation of your
equipment by always insisting on A-B fixed and variable

resistors. For more complete information on the entire
line of A-B quality electronic components, please write for
Publication 6024.

Type J controls are rated
2.25 watts at 70°C and are
availableinstandard tapers
and standard total resis-
tance values up to 5 meg-

ohms. Special tapers and
special, as well as higher
resistance values, are also
EVEELIER

Allen-Bradley Co., 1342 South Second Street, Mitwaukee 4, Wisconsin ¢ In Canada: Allen-Bradley Canada Ltd., Galt, Ontario

QUALITY ELECTRONIC COMPONENTS ALLEN - B RADLEY

ELECTRONIC INDUSTRIES < January 1963
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Microwave Test Equipment

2.6 to 90.0 G

Over 1000 standard precision waveguide instru-
ments and components are described in Wave-
line's new 114 page illustrated catalog. This
new easy to read catalog contains complete
specifications and prices for the following
standard items —

attenuators < noise tube mounts « crystal and bolo-
meter mounts - waveguide switches * series, shunt,
and hybrid tees + fixed and adjustable terminations
* slotted lines and probes « standard gain horns
elbows, twists, and straight sections « flange fas-
teners and waveguide stands < variable shorts o
double stub, slide screw, and E/H tuners « band
pass filters < directional couplers  adapters and
transitions « frequency meters  pressure and bulk-
head units + phase shifters

Write today for this new catalog:
WAVELINE INC.
P.0. Box 718, W. Caldwell, N. J. » CApital 6-9100

|
1

JVAVELINE

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

INC.

LETTERS

to the Editor
(Continued from page 64)

straight to the effect that the articles
represent mainly current practice in
commercial organizations, and do not
necessarily represent the most ad-
vanced technology for all dc power
supply applications.
Dr. Victor \Wouk
President
Electronic Energy Conversion Corp.
342 Madison Ave.
New York 17, N. Y.

Ed: This article, “I’ower Supplies—Definitions
to Design,” was one of the most popular arti-
cles ever published in ELECTRONIC INDUS.
TRIES. In all, some 50.000 reprints have been
ordered of various articles within the feature,
and 5.700 copies of the total package, have
been distributed.

We fully expeet, that, as Dr. Wouk predicts.
this article will be a reference work for some
time to come. With that in mind, we are for-
warding copies of this letter to the authors of
the articles to which Dr. Wouk refers. Their
comments will be printed here in succeeding
issues.

“Directed Energy Weapons”

Editor, ELECTRONIC INDUSTRIES:

Regarding the article, “‘Directed
Energy Weapons” by Dr. Jack De
Ment, in ELECTRONIC INDUSTRIES, Au-
gust issue, 1962,

I should like to state that as a part-
ner and associate in this project with
my brother, Dr. J. A. De Ment of
Portland, Oregon we have received
inquiry and requests for re-prints on
a world wide basis. We have also re-
ceived many requests from various
colleges and universities for the ar-
ticle. Although we have referred the
inquiries to your department for such
reprints, we should greatly appreciate
fifty (50) reprints of this article, if
available.

Dr. Gene A. De Ment

Moscow, Idaho

Editor, ELECTRONIC INDUSTRIES :

As per your offer in the September,
1962 issue of “Electronics Industries,”
please send me a reprint of the article
titled “A Shortage of Engineers?”

This article was impressive, and, to
those who have been alert to the activi-
ties of the industry, appears correct.

Lyle K. Porter
Sandia Corporation
Albuquerque, N. M.
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Use it |
anywhere!

o g A0 A

New hp portable AC AVoI'tmeter
100 pvto 300v - 5¢cpsto2 MC

2% accuracy is yours over a major portion of the frequency

range with this new battery-operated hp 403B AC Voltmeter.
| Carry it anywhere and quickly make direct measurements
from 100 microvolts to 300 volts, 5 cps to 2 mc.

Battery charge, easily checked with a front-panel switch, is
automatically restored while you use the 403B on your
bench or from your ac line.

| The instrument itself always operates from its battery supply,
- and the battery operation permits complete isolation of the 403B
from power line and external grounds—eliminating

Range: 0.001 to 300 v rms full scaie, 12 ranges hum and ground loops. Signal grou nd may be
Frequency: 5 cps to 2 me +500 v dc from external chassis. The meter
Accuracy: Frequency Temperature responds to the average value of the input, is
SPECIFICATIONS ~ j——— 2 C10t80°C 0Clo=20¢ calibrated in the rms value of a sine wave. The
- 10cpsto +2% +8% solid state, compact 403B weights only 6% Ibs.
ilr oo +8% Call your Hewlett-Packard representative or write
*310% on 300 v range direct for a demonstration on your bench.

Nominal Input 2 meg-40 pf, 0.001-0.03 v ranges; 20 pf, Data subject to change without notice. Price f.o0.b. factory.
impedance: 0.1-3 v ranges; 15 pf, 10-300 v range

Maximum Input: 600 v peak, 0.3-300 v ranges; 25 v rms,
600 v peak, 0.001-0.1 v range

Power: 4 rechargeable battenies (turnished)
40-hr operation per rechasge, up to 500 -

recharging cycles. Self-contained

recharging circuit functions when 1501 Page Mill Roac, Palo Alto, California, Area Code 415, DA 6-7000
instrument is operated frem ac line Sales and service representatives in all principal areas
Size: 5Ys” wide, 6-3/32” high, 8” deep Europe, Hewlett-Packard S. A., 54 Route des Acacias, Geneva;
8034 Canada, Hewlett-Packard (Canada) Ltd., 8270 Mayrand St., Montreal

Price: @ 403B, $310.00
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Send for 236-Pg. MotorBook

PLEASE REQUEST ON YOUR LETTERHEAD

Your buying guide and catalog for top-name brand
electric motors. Over 300 kinds, 1/100 to 30-hp.

listed with net prices.

Thousands of related items—Fans, Blowers, Power
Tools, Air Compressors, Power Plants, Heating Equip-
ment, Lighting, Pumps, etc., also included. Product
descriptions include technical and application data.
Wholesale only, no consumer requests honored.

Fast Source For
Electric Motors

GRAINGER WAREHOUSE STOCKS
FOR PICK-UP & FAST SHIPPING

Thousands of dealers and 0.E.M’s. rely upon Grainger's fast motor
supply service from fully-stocked, conveniently located warehouses—
and low net wholesale prices.

Call Grainger first when you need electric motors and equipment
in our line. Your phone calls and orders are handled by experienced
supply men. Salesmen at each of the offices listed below available

for help and guidance.

ww

WRITE OR VISIT SALES OFFICE-WAREHOUSE NEAREST YOU

ALABAMA
BIRMINGHAM 4 ¢701-6th Ave. N,
ARIZONA
PHOENIX Q#2224 N, 23rd. Ave.
ARKANSAS
LITTLE ROCK 1805 Scott St.
CALIFORNIA
FRESNO 2101 Van Ness Ave,
LOS ANGELES 331401 E. 3rd St.
OAKLAND 72200 Aceline St.
SAN DIEGO 12 144 W, Market St.
SAN FRANCISCO 10519 Potrero Ave.
SAN JOSE ¢ (Will open soon)
COLORADO
DENVER 4695 Bryant St,
CONNECTICUT
WEST HARTFORD ¢ 201 Dexter Ave.
DISTRICT OF COL.
WASHINGTON 18 ¢ 1860 Adams, N.E.
FLORIDA
JACKSONVILLE 635 W, 12th St.
MIAMI 37 2727 N.W. 2nd Ave.
TAMPA 6 1509 Cypress St.
GEOQRGIA
ATLANTA 16 ¢ 1046 Memorial Dr., S.E.
HLLINOIS
CHICAGO 122330 W, Adams St.
CHICAGO 48 ¢ 5959 W, Howard St
MELROSE PK. e 1660 N, Marnheim Rd.
PEORIA ¢ 809 Bond St
INDIANA
| NDIANAPOLIS 2e1714 E. Riverside
SOUTH BEND 18+.1133 So. Main St.
iowa
DAVENPORT » 1215 E. River St.
DES MOINES 1466 Washington Ave.
KANSAS
WICHITA 1401201 N. Moslay St.

MOTOR SPECIALISTS

RAINGER.INC.

DEPT. 313B, GENERAL OFFICE, CHICAGO 12

KENTUCKY

LOUISVILLE 3120 S. 12th St
1ANA
ORLEANS 2564513 Eve St.

S DRT #2031 Texas Ave.
MARYLAND

BALTIMORE 30800 S. Hanover St.
MASSACHUSETTS

BOSTON 3584 Lincoln St.
MICHIGAN

DETROIT 31701 E. Mc Nichols Ru.

GRAND RAPIDS 3545 Grandville S.w
MINNESOTA

MINNEAPOLIS 4 ¢ 1818-4th St. S.
MISSOURI

KANSAS CITY 841629 B jway

ST. LOUIS 61601 N. 7th St
NEBRASKA

OMAHA 10 1531 N. 18th St
NEW JERSEY

NEWARK 2355 Mulberry St
NEW MEXICO

ALBUQUERQUE « 3616 High St., N.E
NEW YORK

ALBANY 620 Colvin Ave.

BUFFALO 4105 Ash St,

CKSVILLE, L Bloc

NEW YORK 13 anal

ROCHESTER 4e42 Scio St

SYRACUSE 6e Tarbell Rd
NORTH CAROLINA

CHARLOTTE 31216 S. Mint St

10
CINCINNATI 6o 2400 May St
CLEVELAND 142150 Hamilton Ave

COLUMBUS 15400 E. Livingston Ave

OHIO (C 1]

YOUNGSTO . 1S
OKLAHOMA
) OM2 ‘e 5
Jet B Ave,
OREGON
ORTLAND 17e2.
PENNSYLVANIA
WiNe

a
RHODE ISLAND

PROVIDENCE 5236 Georgia Ave
TENNESSEE

A N( E 17¢1307C
*339 So. Front St
/ILLE 40210:17th Ave N.

TEXAS
RILLO
DALLAS 10+

2425 Fert

11023
SAN ANTONIO 2606 E. Crockett St
UTAH
SALT L
VIRGINIA
NORFOLK 8e n
RICHMOND 201427 W. C. ary St.
WASHINGTON
SEATTLE 442001 Grand St
SPOKANE 1eW. 22 Main Ave.
WEST VIRGINIA
CHARLESTON e 1037 Central Ave
W’I‘SCONS|N
1 WAUKEE

KE CITY 160527 No 3rd W.
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Introduction to Electronics

By Wolter H. Evans. Published 1962 by Prentice
H Inc., Publishers, Englewood Cliffs, N.J. 518

pages. Price

Book was written for an introductory
course in clectronics, both for electrical
engineering students and for others in-
terested in electronic instrumentation. A
background in circuit analysis is assumed.
Several areas in electronics are covered
which are not included in most introduc-
tory texts.

The major objective is to stimulate
creativeness in the electronic field. Thix
15 done by considering several types of
design problems at the end of cach chap
ter. Analysis of a broad group of circuits
is presented in an interesting manner.

A brief explanation of vacuum diodes,
gaseous diodes, solid state diodes, transis-
tors, tunnel diodes, vacuum triodes, photo
electric cells, and many others, is provid-
ed.

Anatomy of Automation

By Amber & Amber. Published 1962 by Prentice
Holl, Inc., Englewood Cliffs, N.J. 256 poges. Price
$10.60.

Book starts out with commonly known
facts concerning primary industrial prac-
tices and builds up to fully automatic sys-
tems. Functional aspects of automation
take precedence over equipment design
details.

The two main elements of useful work,
energy and information, are discussed
thoroughly. By following the iramework
developed in the text, the reader learns
what levels of automation involve the
mechanization of energy and what levels
ivolve the mechanization of information

The role of self-correcting feedback
control and computer control in automa-
tion is carefully analyzed.

Introduction to Electronic Data
Processing Equipment

By Robert V. Ookford. Published 1962 by McGrow-
Hi'l Book Co., Inc., 330 West 42nd St., New York
36, N.Y. 340 poges. Price $10.00.

Emphasizing man-machie communica-
tions, this book explains how to communi
cate with electronic computers and aux-
iiary punched card equipment and dis-
cusses the principles of the equipment's
operation. Introduced arc: number and
coding systems as the basic language of
computers; the basic components of an
electronic computer: machine language:
symbolic and algorithmic language pro
gramming ; Program testing @ and the pro
gramming of plug-board controlled auxil-
iary equipment. Existing rather than hy-
pothetical equipment and languages are
discussed.

(Continued on

prage 74)
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FAST DELIVERY

ON OHMITE
STOCK RESISTORS

Ca ” YOUI’ DlStrlbUtor Or the FaCtOry BROWN DEVIL®: Vitreous enameled, wire-

. . wound; 5, 10, 20 watts in 121 vatues, 0.5
Write for Revised Stock Catalog 30 ORI BIC T

LUGTYPE: Vitreous enameled, wire-wound; THIN TYPE: Vitreous enameled, wire- AXIAL LEAD: Vitreous enameled, wire-

10, 25, 50, 100, 160, 200 watts, 0.51 to wound; 10, 20, 30, 40, 55 watts in 158 wound; 1, 3, 5, 10 watts in 292 values, 1
250,000 ohms.* values, 1 to 50,000 ohms. to 50,000 ohms.

I}

HIGH CURRENT, POWR-RIB: Fixed and ad- HIGH CURRENT, CORRIB®: Vitreous enam- INSULATED: Molded silicone-ceramic,
justable, ribbon or round wire; 0.1 to 25 eled, fixed and adjustable; 300 watts in wire-wound precision; 3, 5, 10 watts in
ohms, 5.1 to 100 amps. 48 values, 0.1 to 20 ohms. 101 values, 1 to 51,100 ohms.

ADJUSTABLE DIVIDOHM™®: Vitreous enam- MIL-R-26C (FIXED): All sizes; tubular, flatt, MIL-R-19365C (ADJUSTABLE): Vitreous

eled, wire-wound; 10, 25, 50, 75, 100, axial leadt, insulatedt, ceramic jacketedt. enameled, wire-wound; all 8 MIL sizes from
160, 200 watts; 1 to 100,000 ohms. tNot illustrated. 11 to 210 watts, 1 to 15,000 ohms.

*Also NON-INDUCTIVE resistors of 10, 50, 100, and 160 watts.

WORLD’'S LARGEST SELECTION D M ITE oHMITE
OF STOCK RESISTORS

RHEOSTATS » POWER RESISTORS ¢ PRECISION RESISTORS o VARIABLE TRANSFORMERS OHMITE MANUFACTURING COMPANY
TANTALUM CAPACITORS » TAP SWITCHES » RELAYS » R.F. CHOKES » GERMANIUM DIODES 3662 Howard Street, Skokie, Illinois

ELECTRONIC INDUSTRIES - January 1963 Circle 53 on Inquiry Card ~ 71




Offner Type S Ink-Rectilinear Dynograph®/ /ocks in accuracy

at pen point with servo control

PEN POINTS ARE SERVO CONTROLLED BY INPUT SIGNAL—POSITIVELY CONSTRAINED TO A
SINGLE STRAIGHT LINE « PRESSURE INK SYSTEM ASSURES MAXIMUM LEGIBILITY—MINIMUM
MAINTENANCE « TRANSISTOR CIRCUITRY FOR INSTANT WARM-UP, LOW POWER CONSUMP-
TION « GIVES ALL ADVANTAGES OF OTHER OFFNER RECORDERS PLUS INK-RECTILINEAR
TRACINGS « FOR COMPLETE DATA SEE YOUR OFFNER REPRESENTATIVE, OR WRITE US.

Beckman?' INSTRUMENTS, INC.

OFFNER DIVISION
Schiller Park, iltinois
063-208 | international Subsidiaries: Geneva, Switzeriand; Munich, Germany; Glenrothes, Scotland

SPECIFICATIONS

NUMBER OF CHANNELS:
1—8 standard; to 24 special
EVENT MARKER:
One or more available
SENSITIVITY:
With preamp 1 uv/mm to Sv/mm
Without preamp 1 mv/mm to 5v/mm
FREQUENCY RESPONSE:
DC to 150 cps
PHASE ERROR:
0-100 cps <0.1 msec delay error
0-150 cps <0.7 msec delay error
RESPONSE TIME:
2.5 msec at 5 mm deflection
4.0 msec at 10 mm deflection
NOISE:
With preamp <0.5 v, RMS
Without preamp invisible
HYSTERESIS:
0.1% (full scale) locked in by posi-
tional feedback
RESOLUTION:
0.1% (full scale) locked in by posi-
tional feedback
LINEARITY:
0.15% (full scale) for DC; or AC with-
in maximum amplitude envelope
DRIFT:
With preamp 1 tv/hr at max. gain
Without preamp <0.05 mm/hr
(shorted input)
RECORDING AMPLITUDE:
Full chart channel width from DC
—30 cpswith progressive reduction to
Smm at 150 cps
INPUT:
With preamp ... differential
Without preamp.... single-ended
INPUT IMPEDANCE:
With preamp 2 megohms
Without preamp 1 megohm
ZERO SUPPRESSION:
With preamp 50cm
Without preamp 15cm
CALIBRATION:
Internal
PAPER SPEEDS:
8 push button selected, standard
speeds 0.1, 0.2, 0.5, 1, 2.5, 5, 10, 25
cm/sec. Other speeds on special
order
PAPER SPEED ACCURACY:

1.0%
AMBIENT TEMPERATURE RANGE:
-20°C to +50°C
INPUT COUPLERS:
All types available
POWER REQUIREMENTS:
60 w. average; 140 w. max (8 channels)
WARM-UP TIME:
Instantaneous
AUXILIARY POWER AVAILABLE:
+15v, 0.5 amps DC
-15v, 0.5 amps DC
6v, 10 watts, 400 cps
HIGH-IN, HIGH-OUT SWITCH:
For recording DC or low frequency
signals. Signal frequencies above 50
cps (approx) attenuated in ""High-
Out" position
NOMINAL COST/CHANNEL:
With preamp $1,250
Without preamp $850
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LSERAL NO

{WODEL NO

W

-

both the same size...performance-wise

NEW...

FIRST READY-BUILT
SERVOPACKAGE
SAVES YOU 30% ON
SIZE AND WEIGHT

———

Introducing the Motor-Pot—
the year’s best example of
pint-sizing.In asingle package,
you get high-performance
servomotor, precision
potentiometer and gearhead
at a 30% saving in size and
weight over typical in-line
subassemblies. We've
done it by cleverly placing
the gearhead and part of the
! motor right inside the pot.

There are two standard models.
The Model 45 Motor-Pot with
its 1-1/16” diameter single-turn
pot and size 5 servomotor.

And the Model 46 with

a 2” diameter ten-turn pot

and size 8 motor. Also any
number of custom variations.

1 The ready-made 45 and 46
give a clue toour in-line
capability. And ourexperience
| furnishes the proof. We’ll meet
| your most demanding spec
with component matching
you can count on. One-stop
shopping also saves you time
and money. There’s no testing,
positioning and aligning of
components purchased from
different suppliers. No more
do-it-yourself assembly at all !

! Your nearest Helipot rep

| has our full servopackage story.
i For more information, contact
him or write us direct.

ALSO,. NEW-GENERATION HALL EFFECT DEVICES,
CLEAN-DESIGN METERS.

[ST=Y L F=Ta M (nsTRUMENTS, INC.

HELIPOT DIVISION
Fullerton, Calitornia

INTERNATIONAL SUBSIDIARIES: GENEVASWITZERLAND;
MUNICH, GERMANY; GLENROTHES, SCOTLAND.

ELECTRONIC INDUSTRIES -+ January 1963
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HALLEFEX

uu
Nl

The Hall effect was something of
a curiosity just a few years ago.
The principle made sense, but it
couldn’t be put to practical use.
That’s because the power transfer
efficiency of a Hall voltage genera-
tor depends on the square of the
mobility of the charge carriers.
And there weren't any true highly-
mobile semiconductors until the
introduction of compounds like
Indium Antimonide and Indium
Arsenide. Even then, the full po-
tential of Hall devices couldn’t
be realized. For while increasing
efficiency, the low resistivities
of these intermetallic materials
created a new problem. How do
you make a Hall generator that’s
compatible with conventional
circuitry?

Beckman provides the answer
with a new production technique.
Here’s what happens...

JUST WHAT IS THIS SPECIAL
BECKMAN PROCESS?

The best way to increase resist-
ance is to reduce the thickness of
element material. But this is ex-
tremely costly if standard lapping
and polishing techniques are used.
A breakthrough came out of a
7-year Beckman-sponsored R&D
project : a manufacturing process
that vacuum-deposits semiconduc-
tor film only a few microns thick
on a substrate plate. This is the
secret of Beckman Hallefex* gen-
erators—an entirely new genera-
tion of Hall voltage generators.

HOW IS OUTPUT SENSITIVITY
AFFECTED?

Input and output resistance jump
to 100-600 ohms. OQOutput sensi-
tivity increases to 2.0 volts/amp.-
Kilogauss, minimum. That’s 10
times more sensitive than ever
before possible.

But Hall devices have two inputs

\

HALL GENERATORS COME OF AGE

BECKMAN BRINGS FULL POTENTIAL WITHIN REACH-
WITH MICRONS-THIN SEMICONDUCTOR FILM

—a current and magnetic flux field.
The output is proportional to the
vector cross product of both.

Basic Use Configuration

HALL
GENERATOR

MAGNETIZING
CURRENT
(]

VOLTAGE
ouTPUT

INPUT
CURRENT

'

CAN EFFICIENCY OF MAGNETIC
CIRCUITS BE IMPROVED?
Yes—-tremendously. Most Hall
generators incorporate a crystal
element and encapsulation that
measure up to 30 thousandths of
an inch thick. An air gap this
big means an inefficient magnetic
circuit, especially at higher fre-
quencies. So Beckman came up
with a Hallefex model that elim-
inates the usual glass substrate—
instead sandwiches the thin film
between two ferrite slabs. Result ?
The effective magnetic air gap is
cut to less than 0.002”-10 times
smaller than the gap required by
most other Hall generators.

WHERE IS THE HALLEFEX
GENERATOR BEING USED?

New applications are found every-
where—every day. Here are some
of the basic ones: power measure-
ment, measuring magnetic fields,
frequency doubler, digital readout,
position transducer. Where can
you put the Hallefex solid-state
voltage generator to work?

For facts on Hallefex generators
and packages, applications assist-
ance, or air-mailed evaluation
units—write, wire or phone:
Sales Manager, Special Products,
Helipot Division. Phone: TRojan
1-4848. Teletype: FULLERTON CAL
5210.

BOOKS

A Primer of ALGOL 60 Programming
By E. W. Dijkstra. Published 1962 by Academic
Press Inc., {Londan) Ltd., Berkeley Square Hause,
Berkeley Square, London, W.l., Englond. 114
pages. Price $6.00.

ALGOL is a language which is being
developed with the aim of describing
computer processes. This language is de-
fined so exactly that an ALGOL descrip-
tion of a computer process is enough for
a computer to perform its actual execu-
tion.

ALGOL 60 should bring the potentials
of modern automatic computer machines
within the reach of a large group of po-
tential users. This primer has been writ-
ten in order to ease the problem of learn-

| ing ALGOL 60.

Books Received

RF Interference Control Handbook

By Barran Kemp. Published 1962 by Haward W.
Sams & Ca., Inc., 4300 West 62nd St., Indianapalis
6, Ind. 224 pages, hardbaund. Price $6.95.

Electronic Test Instrument Handbook

By Joseph A. Risse. Published 1962 by Haward W.
Sams & Ca., Inc, 4300 West 62nd St., Indianapalis
1 &, Ind. 288 poges. Price $4.95.

RCA Transmitting Tubes

Published 1962 by Electran Tube Div., Radia Carp.
af America, Harrisan, N.J. 320 pages, paper
baund. Price $1.00.

ABC’s of Tunnel Diodes

By Peter Galaan. Published 1962 by Haward W.
Sams & Ca., Inc., 4300 West 62nd St., Indianapalis
6, Ind. 96 pages, paperbaund. Price $1.95.

NEREM Record 1962

Recard of the Nartheast Electranics Research and
Engineering Meeting—1962, held in Bastan, Mass.,
Nav. 5-7, 1962. Published 1962 by Lewis Winner,
152 West 42nd St., New Yark, N.Y. 198 pages,
paperbaund. Price $7.50.

Modern Communications Course, Vol. 1

Published 1962 by Haward W. Sams & Ca., Inc.,
4300 West 62nd St., Indianapalis 6, Ind. 256
pages. Price $4.95.

* NARM Relay Symposium Papers

A compilotion of papers presented at the Tenth
Annual Relay Sympasium at Stillwater, Oklahama.
Published 1962 by NARM. Available fram Mr.
Alex White, Nat'l. Assoc. of Relay Manufacturers,
P.O. Box |, Bellerose 26, N.Y. 132 pcges, paper-
baund. Price $2.00.

Industrial Automatic Systems
(AS 1-1962)

Published by the Natianal Electrical Manufac
turers Assac., 155 East 44th St., New Yark 17,
N.Y. Price $4.00.

Instrument Transformers (EI 2-1962)
Published by the Natianal Electrical Manufac

turers Assac., 155 East 44th St., New Yark 17
N.Y. Price $!1.45.

74

S TRADEMARK 8.1.1,

Also...precision potentiometers,
high-performance servomotors,
clean-design meters.

International Subsidiaries:

Geneva, Switzerland; Munich,
Germany; Glenrothes, Scotland.

_—ry

Beckman [EGIEICRLT

HELIPOT DIVISION

Fullerton, California J

Wit g
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RCA Transistor Manual (SC-10)

Published 1962 by RCA Commercial Engineering
Saomerville, N.J. 304 pages. Price $1.50.

| RCA Battery Manual

Published 1962 by Electron Tube Div., RCA, Har
rison, N.J. 64 pages. Price $0.50.

(Continued on page 80)
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d Now... N

2 nsec typical speed

400 mW dissipation
100 mAat1V

in a Sylvania epitaxial
planar diode p

=\

hnical infor-
r, Sylvania
, Massachusetts,

SUBSIDIARY OF

GENERAL TELEPHONE & ELECTRONICS
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Yours—free—right from the horse’s mouth

If you design around relays—or ever cxpect to—you'll
want a copy of “Relay Magic.” by the “boys who wrote
the book™ on time-tested circuits.

This 40-page booklet, that is yours for the asking, con-
tains 31 basic circuits that represent the best relay tricks
of the trade to date. And. to keep you out of trouble. 6
seemingly practical circuits that you should avoid like
the plague.

Included are circuits for dividing. multiplying. stretching
and shortening pulses; counting chains: storage. scanning

and cycling systems; delayed operation; binary addition,
as well as decimal-to-binary and binary-to-decimal con-
version.

If you already have a working circuit, AE's regional sales
representative can help you select and order the exact
relay or rotary stepping switch configuration for the job.
You'll find him listed in the Yellow Pages under “‘Relays.”
To get your copy of “Relay Magic,” write the Director,
Control Equipment Sales, Automatic Electric, Northlake,
lllinois.

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS @
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New SOV-2200 pumps paramps and masers a: 35 Gc and delivers 500 mW of power. Op-
eratian at any frequency from 31 to 40 Gc is possible with this new oscillator family. Although
miniaturized these Sperry oscillators have the frequeney, high power, and stability of heavy-
weight tubes.

New miniature, high-power oscillators
push range to 40 Gc for paramp pumping

A new family of V band two-cavity kiystron oscillators
provides high power levels for parametric amplifier and
maser pumping, doppler systems, and FM communica-
tions systems. These tubes cover the frequencies from
3] to 40 Ge. You now get off-shelf to 60-day delivery
of two-cavity oscillators from Sperry Electronic Tube
Division at any frequency from 12.5 to 40 Gc.

The unique combination of 500 mW power output
at frequencies up to 40 Gc, exceptional AM stability, and
small size is found only in Sperry’s :wo-cavity design.

These Sperry miniaturized pump tubes weigh just 12
ounces — yet offer the performance formerly found only
in much larger, heavier tubes.

The flat-topped “output power vs. beam voltage” mode
shape results in outstanding amplitude stability, since
variations in beam voltage and temperature produce only
negligible variations in output power.

Sperry’s two-cavity oscillators deliver power outputs
ranging from .5 to 2 watts. Typical output at U band
is 2 watts and at V band, 500 mW

Use of two-cavity klystrons also permits considerable

system simplihication, since equipment such as reflec-
tor power supply, automatic power leveler, and — in
most applications — automatic frequency control can be
eliminated.

For applications where outputs up to 300 mW and
wide tuning ranges arc required, ask about Sperry’s
tunable, low-voltage reflex klystron pumps.

A free technical booklet describing the entire Sperry
line of paramp pump tubes — both two-cavity and reflex —
is now available. For vour copy, write Sperry, Sec. 183,
Gainesville, Florida. or contact Cain & Co., Sperry’s
national representatives.

ELECTRONIC
TUBE
DIVISION

CORPORATION
/ GREAT NECK, N. VY,

SPERRY RAND
GAINESVILLE, FLA.




We've got waveguide directional couplers that practically disappear.

If space requirements are cramping your style, look to MicroGuide® for the
answer to your power and VSWR measurement problems. They re available in
any waveguide from WR770 (low L band) to WR75 (high X band).

The model WL4B, shown at right, is an example of our new slim line
standard model: L band, 1100-1700 MCs; 2 RF sampling probes calibrated
40 db below main line power; 150 KW average; 30 megawatts peak power. All
this in a package 1/10th the size of previous compact waveguide couplers.
Additional sampling probes are available with ouly slight increases in length.

Write us or call, outlining your specifications in terms of frequency range,
power level, coupling attenuation, and type of waveguide for L through X
band couplers.

Regianal affices —Northeast Area (Connecticut Plant) Farmington; Industrial Park. Farmington,
Conn., Area 203,677-9771; Middle Atlantic Area (Headquarters) 1445 Research Blvd, Rockville,

Md., Area 301,762-1234; West Coast Area (Regional Office) 117 E. Prowidencia Ave., Burdank,
Calif., Area 213,849-3961,

SUBSIDIARY O

Microwave Devices, Inc. . g

CORPFONAT, ~
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Translations

On the Principles of Constructing a
Digital Logical Machine

A, O. Stogniy, Academy of Science of the
Ukrainian Socialist Republic, Kiev. 1962. 4 pages.
£€2:11759. Price $0.50. {OTS)

Magnetic Elements of Computer
Engineering Equipment

Collection of articles. Edited by S. A. Lebedov
Academy of Sciences, USSR. Moscow [961. 42
11734, Price $4.00. (OTS)

Growth of Crystals, Vol. 3

Contoins popers read by Soviet crystallog-
rophers at the Second Ali-Union Conference on
Crystal Growth, held in Moscow, March 23-April
|, 1959. Edited by A. V. Shubnikov and N. N.
Sheftal. Published 1962 by Consultants Bureau
Enterprises, Inc., 227 West I7th St., New York
Il. N. Y. 380 pages. Price $25.00.

Governmental Publications

Orders for reports designated (OTS)
should be addressed to the Office of Tech-
nical Services, U. S. Dept. of Commerce,
Washington 25, D. C. Make check or
money order payable to: “OTS, Dept. of
Commerce.” OTS reports may also be
ordered through the Dept. of Commerce
Field Offices. Prepayment is required.
Use complete title and PB number for
each report ordered. All other reports may
he ordered from the Supt. of Documents,
Government Printing Office, Washing-

ton 25, D. C.

Nuclear Radiation Damage to
Transistors, Vo!. 1—Permanent
Damage

By R. Puttcomp, Diomond Ordnonce Fuze Lob-
oratories, Nov. 1961, 161 pages. AD 270 264.
Price $2.75. (OTS)

Evaluation of DOFL Transistors
Employing Concentric Ring Geometry

By J. Vonderwall. Diomond Ordnonce Fuze Lob-
orotories. Oct. 1961. 13 pages. AD 266 472,
pe 0.

Functional and Design Problems of
the NBS RF Voltage Bridge

By L. F. Behrent, National Bureou of Stondards,
U.S. Dept. of Commerce. Jon. 196!. 47 pages
PB 161 624. Price $1.00. (OTS)

Survey of Fuel Cell Development
With Empbhasis on Maritime
Applications

By S. C. Y. Chen and W. Morks, Stevens Insti-
tute of Technology, for U.S. Moritime Adminis.
trot'on. Sepr. 1961. S0 pages. FB (81 [0l. Price

Federal Funds for Science X,
Fiscal Years 1960, 1961, and 1962

Notionol Science Foundotion Report. Price $0.75
(Supt. of Doc.)

Handbook Preferred Circuits, Vot I,
Semiconductor Device Circuits

NAVWEPS 16-1-519-2, issued April 1, 1962, 178
pages. Prepared by the Not'l Bureou of Stond-
ords, U. S. Dept. of Commerce, for the Bureou of
Noval Weapons, U.S. Dept. of Novy. Frice $1,75
(Supt. of Doc.)
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Actual Size

*lmproved leakage resistance guaran-
teed after 250 hours Life Test at 85°C

in accordance with EIA RS198.

For immediate delivery of industrial
quantities, at factory prices, contact your
local Centralab Industrial Distributor. Ask

for UK series.

FIELD-PROVEN

DEPENDABILITY

WITH CENTRALAB ULTRA-KAPS®

SEMICONDUCTOR CIRGUIT
CERAMIC CAPACITORS

ULTRA-KAPS . . . the original low voltage, high capacity
ceramic capacitors are manufactured under Centralab pat-
ents. With years of production experience behind them, these
units are dependable—in rating, in performance, in delivery.

Ultra-Kaps are exceptionally reliable. Electrical failure
is virtually unknown among the millions of units now in the
field.

They exhibit no deterioration of leakage resistance after
Life Test with excellent temperature stability from —55°C
to +85°C.

Compared to papers or electrolytics of equivalent values,
Ultra-Kaps offer the important advantages of smaller size,
higher reliability and easier production handling. For addi-
tional information, write for Engineering Bulletin EP 1245R.

20 Volt Ultra-Kaps —Rating: 20 VDCW, Tolerance: +80%
—20%, Dissipation factor at 1 KC: 10% maximum.

Capacity, mF .05 .1 .2
Maximum Diameter, inches .408 .590 844
Min. Leakage Resistancé® 400K 200K 100K

16 Volt Ultra-Kaps —Rating: 16 VDCW, Tolerance +80%
—20%. Dissipation factor at 1 KC: 10% maximum.
Capacity, mF .05 .1 2
Maximum Diameter, inches .408 .590 .844
Min. Leakage Resistancé" 600K 300K 150K

10 Volt Ultra-Kaps —Rating: 10 VDCW, Tolerance: +80%
—20%. Dissipation factor at 1 KC: 10% maximum.
Capacity, mF .05 1 2 .47
Maximum Diameter, inches .290 .408 .590 .844
Min. Leakage Resistance" 400K 200K 100K 50K

3 Volt Ultra-Kaps —Rating: 3 VDCW, Tolerance: GMV.
1

Cap. Dissipation Minimum
Mfd. Max. Factor | Leakage
(uF) | Diam. | Max. — 1KC Resistance’
.005 .120” 109, 30K
.01 .120”" 10% 30K
.02 .120” 10% 30K
A 220" 10% 12K
.22 .290" 5% 8K
47 408" 5% 3K
1.0 .590” 5% 2K
2.2 | .844" | 5% i 1K

Centzalab.

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
938A E. Keefo Avenue L] Milwaukee 1, Wisconsin
In Canada: Centralab Canada, Ltd., P.O. Box 400, Ajax, Ontario

Circle 63 on Inquiry Cord 81




ol

vV, ouT

—

HOW TO GET 2 MINUTES TIME DELAY
WITH 1% ACCURACY

HERE’S AN ADVANCED DESIGN that uses al-
ternate positive and negative volt-second signals to
pulse an Orthonol® core to produce time delays up
to 2 minutes with 19, accuracy. Key to extreme
accuracy in this bi-directional trigger technique:
the nearly ideal rectangular loop characteristics of
Magnetics Inc.’s Orthonol® that permit switching
sharply from the unsaturated to the saturated state.

What makes the circuit superior to mechanical de-
vices, commonly used r-c circuits or magnetic core
circuits of the past? Just this. Trigger pulses can
come from any constant frequency source. The cir-
cuit is symmetrical; hence, compensating for effects
of variations in temperature, voltage and frequency.

82 Circle 64 on Inquiry Card

And because the circuit features solid state devices,
high reliability is assured.

Useful for electronic counters and timers where
accuracy and reliability are paramount, the circuit
can also be applied to converting low level analog
signals to frequency signals. By using the storage
capacity (volt-second capacity) of the Orthonol®
core, high sensitivity for any desired frequency
range can be achieved.

For specific information about this circuit and the
Magnetics Inc. cores that make it possible, write to

Magnetics Ine., Depr. El-1, Butler, Pa.

' f [ |
MAGNETICS inc.

a8 °
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GLASS
REEDS
TOO
SHOULD BE CRADLED
NOT SQUEEZED

NO EPOXY POTS FOR REED RELAYS! In Wheelock
Reed Relays, the glass reed switch is safely cradled and
locked in the cavity of a shock-absorbing, nylon frame.

Wheelock does not encapsulate the glass reed in epoxy
for this reason: When epoxy hardens, curing stresses
are transmitted to the fragile reed switch, often chang-
ing its operating characteristics . . . sometimes fractur-
ing the glass envelope! Other advantages offered
by Wheelock?

,,.._;5,

? "'f*’ ACTUAL
>

SIZE

Q:'%P

-
&
i

Reed leads are pre-cut, pre-bent and pre-positioned at
no extra charge. Why do this job in your plant and
risk changing the electrical parameters by as much as
30%. Why risk breaking fragile reeds?

You specify the reed switch you want . . . the one with
characteristics to match YOUR requirements.

Write for Catalog describing Wheelock Reed Relays —
a complete line of 1 to 4 pole models. Wheelock Signals,
Inc., 273 Branchport Ave., Long Branch, N. J.

(1) Reed safely cradled & locked — no epoxy — no
curing stresses. (2) Leads firmly anchored by
adhesive. (3) Leads pre-cut & pre-positioned.

Wslick

LONG BRANCH, N. J.




DROPOUT

PROTECTION

MINCOM SERIES CM-100 RECORDER / REPRODUCER

Data loss from dropouts is practically eliminated in the CM-100, due to this unique system’s

predetection recording capability. In ordinary post-recording, a dropout more than 6 db down is gen-
erally considered a data loss; the CM-100’'s operational predetection performance retains such
signals through superior phase characteristics and extended bandwidth. Mincom’s CM-100
Recorder/Reproducer, performing longitudinal recording with fixed heads up to 1.5 mc at 120 ips,
also offers 7 or 14 tracks, trouble-free dynamic braking, complete modular plug-in assembly, built-in
calibration, instant push-button selection of six speeds. Versatile, reliable, a model of simple main-
tenance and operation, the CM-100 is tops in its field. Write today for detailed specifications.
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CONVENTIONAL MOOERN
TECHNIQUES SYNTHESIS
TECHNIQUES:

AFTER

USING

Burnell advances the state of the art
with three new filter families

If you are concerned with new systems development, and
would like to take advantage of advanced technology and
the kind of sophistication that will improve transient re-
sponse and eliminate obsolete circuitry . . . then here are
three new filter families, that have advanced the state of the
art, which you can immediately incorporate in your net-
work designs — exclusive from Burnell. Call or write today
for literature and technical assistance.

Burnell offers the most complete line of communications net-
work components available to the electronics industry, with
a versatility of experience unmatched in the production of
filters, delay lines and toroids for interpretation of complex
signals. Burnell will custom design filter networks to your
specifications which may include special delay, attenuation,
and transient response, involving precisely specified rise
time, overshoot and ringing.

For the Servo Engineer . . . Q

ZERO PHASE FILTERS

Impedance 1000 ohms/Grid 400 cps Center
ATTENUATION & PHASE CHARACTERISTICS
OP SERIES " 0P400 L | OP400 M | OP400 H
Pass Band {3 DB) | =20 cps | 20cps| -+-20cps

2nd harmonic and a;ll_h_iglierfr_eqﬁncies | 50DB

Harmonic attenua-

tion (2nd) >15DB | >25DB

| Harmonic attenua- T B
tion (3rd) >40DB | >60 DB
Max.phase +20 cps| +1° | +1° | +1°
Max.phase+30¢cps| | +5°

Phase shift at
Center Frequency 0°:£15° | 0°-£12° | 0°:12°
Gain = UNITY UNITY UNITY

50 cps_equivalent filters are also available having

Harmonic attenuation |

a pass band of +5% with phase of +1°.

Bt %, Sne.

PIONEERS IN microminiaturization OF TOROlDS,
FILTERS AND RELATED NETWORKS

By specifying Burnell's new line of Zero Phase
Shift networks, it is possible to recover, with-
out phase shift, the fundamental frequency
from any periodic wave form without using
complex squaring circuitry. This advance-
ment in the state of the art is accomplished
by combining zero phase shift in the vicinity
of the center frequency — with high attenuat-
ion in the stop bands.

2]

LOW PASS FILTERS WITHOUT DISTORTION
This family of filters is designed with modern
synthesis techniques to have specified tran-
sient characteristics such as fast rise time,
low overshoot and ringing.

This is part of a family of constant delay band

pass filters of unusual characteristics, for

example:

1—Group delay is constant well into the stop
band!

2—Matched delay—as an example of delay
matched band pass filters, we have pro-
duced a set of four filters having the
same band widths of 500 cycles at 115, DB
with center frequencies ranging from 680
cycles to 2720 cycles; having a 20 DB
band width of 710 cycles with group de-
lay constancy of +314,9%, over the pass
band and between channels.

3—Constant flat delay band pass filter.

60/3 DB Shape Factor| Ringing (over/undershoot)
22 T <%
i 31 <2%

) a1 <1%

EXECUTIVE OFFICE
AND PLANT

DEPT. EI-31

PELHAM, NEW YORK
PELHAM 8.5000
TELETYPE PELHAM 3633

Frequency | attenuation
5210 cps to 8336 cps < 508
1,000 cycles & below >20 D8
10,000 cyclei_& higher >20 DB

Delay: Group delay constant +1% from 3,500 cos
to 9,900 cps .

Copyrighted 1962

PACIFIC DIVISION
SOUTH PASADENA, CAL,
MFD. IN CANADA

BY EDO (CANADA) LTD.
CORNWALL, ONT.
WELLINGTON 2.6774

e
T

SUBSIDIA;IES: Gray & Kuhn, Inc., Pelham, New York @ GlPElecOrunics, Inc., Bristol, Conn.
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TODAY'S PILOTS
oEE FROM TAKEOFF TO TOUCHDOWN

WITH HUGHES

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

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

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

*Trademark Hughes Aircraft Company

86 Circle 68 on Inquiry Card

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

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

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

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

ELECTRONIC INDUSTRIES -

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

Creating a new world with Electromcs

| HUGHES!

HUGHES AIRCRAFT COMPANY

VACUUM TUBE PRODUCTS DIVISION

January 1963




DIP
SOLDERING

PHENOLIC
MOLDING

PLUG & SOCKET CONNECTORS

-LOW COST

-BUILT-IN
RELIABILITY

UNLIMITED
APPLICATIONS

POLARIZED

WIRE
WRAPPING

...provide compact packaging of electronic
circuitry in communication equipment, vending
machines, data processing, test equipment, and
other automated applications. Maximum concen-
tration of contacts provided in minimum space.
If you're designing around printed circuits or
require a low cost yet reliable connector, then
CONTINENTAL’s new plug and socket units are
ideally suited to your needs. For additional tech-
nical data or application to your requirements
write Sales Department, Continental Connector
Corporation, 34-63 56th Street, Woodside 77, New OTHER CONFIGURATIONS AND CONTACT ARRANGEMENTS
York or phone (212) TW 9-4422,

MICRO-MINIATURE ¢ SUB-MINIATURE ¢ MINIATURE » PRINTED CIRCUIT « RIGHT ANGLE PIN & SOCKET » CENTER SCREWLOCK

CONTINE
col

CONTINENTAL CONNECTOR CORPORATION * WOODSIDE 77, NEW YORK
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anyone
can
plug
It In

— ) ’. -

~Srush

RECORDER MaRK |

put it
IN writing
anywhere

There is no direct writing recorder on the market that approaches the compact
Mark II in sheer usefulness. It is a completely integrated engineering tool

that can be operated by anyone . . . in the shop or in the field . . . for countless
research or design requirements. Every function necessary for uniform,

crisp, easily reproduced readouts is “built-in”’. The Mark II gives you two analog
channels plus two event markers; 4 chart speeds; DC to 100 cps response

with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance.

Ink or electric writing models. Immediate shipment from stock.

-‘JI‘USh INSTRUMENTS

DIVISION OF

37TH AND PERKINS LEVITE | CLEVELAND 14, OHIO

oooooooooo
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ELECTRONIC INDUSTRIES

Coming Next Month

OSCILLATOR FREQUENCY CONTROL BY LOGIC SWITCHING

Many electronic system designs must use circuits with
an input of any of several oscillation frequencies, and in
which the frequency change can be automatically initi-
ated by a control signal. However, the ability to change
frequencies usually requires large amounts of circuitry.
This article proposes a simple method of automatically

doing the job. It makes use of a logic control to actuate
three logic switches that determine the output frequency.
The logic contro! may be any device such as a relay, a
gate circuit, or a tape-controlled stimulus. The three
logic blocks, which may be any logical switch, permit the
desired frequency elements in the loop to be selected.

DESIGNING A VARIABLE FREQUENCY MULTIVIBRATOR

An astable multivibrator is a constant frequency square
wave oscillator which can be used to operate pulse sen-
sitive circuits such as digital counters. It can also be
used simply as a square wave oscillator. In most appli-
cations, the astable muitivibrator is run at a frequency

greater than 100 CPS and probably greater than 1 KC.
This article describes the design and operation of a
circuit for a 6 to 100 CPS variable frequency astable
multivibrator whose frequency and waveshape are stable
over wide temperature and voltage ranges.

CONSTRUCTING BROADBAND R-F SWITCHES

By using ordinary computer type diodes, it is possible to
build broadband, r-f switches that can be turned on and
off in a few nanoseconds, operating at frequencies up to
and above a few thousand megacycles. This article pre-
sents the design considerations to do it. Below 2 GC,
it is possible to achieve near ideal ‘switch like'' char-
acteristics, i.e., less than 0.5 db insertion loss in the
‘‘closed” position, and as much as 90 db isolation in the

THE SOLID-STATE CIRCUITS CONFERENCE

Broad advances in the field of solid-state device appli-
cations and circuits will be covered in 53 papers by over
90 specialists from here and abroad at this highly-re-
garded conference. As a special feature, we will highlight
the papers which will be presented at each session. The
general subject areas include digital memories, logic,

PLUS ALL OTHER REGULAR DEPARTMENTS

Our regular editorial departments are designed to pro-
vide readers with an up-to-the-minute summary of world
wide important electronic events. Don’t miss Radarscope,
As We Go To Press, Electronic Shorts, Coming Events,

‘‘open’’ position. Above the 1 to 2 GC range, insertion
loss of 1 to 2 db and isolation of 30 to 40 db are typical.
Switching speed depends, of course, on driver circuitry.
However, the inherent switching speed, limited by the
switch itself, is about 10 nsec. Bandwidth of the switches
over which these characteristics may be maintained is
typically an octave or more.

low-frequency circuits, microwave circuits, digital design
techniques, linear circuits, integrated circuits, and opto-
electronics. At the conference, invited and tutorial speakers
will cover high-frequency generation and amplification,
transistor switching circuits, and solid-state sensing.

late Marketing Statistics, Snapshots of the Electronic In-
dustries, El International, News Briefs, Tele-Tips, Books,
Representatives News, New Products, Industry News,
Personals, Systems and Circuits, etc.

WATCH FOR THESE COMING ISSUES:

*JUNE
Annual All-Reference Issue

“MARCH
EEE Show

ELECTRONIC INDUSTRIES
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The magnetron is not

the most modern power generator.

Yet. it plays a vital role

in microwave electronics because it
continues to be the smallest. most efficient.
and most powerful oscillator available

It is also usually the least expensive.

MAGNETRON DESIGN ADVANCES have dealt more
with technology than with new principles. This is a
credit to its original concept. Increasing demands,
however, for higher power at higher frequencies, for
more frequency stability, and for more flexible tun-
ing systems have been difficult to satisfy. Magnetron
technology has been heavily taxed to meet these re-
quirements.

Until the development of the coaxial magnetron® a
few years ago, it appeared that the margin between
magnetron capability and system requirements would
vanish entirely. The margin has been increased by the
coaxial magnetron. however; and, design limitations
are now found to be in other system components. Al-
though some have forecast its doom for more than
five years, the magnetron not only remains with us
—it 15 a part of our most modern weapons sys-
tems.

The Mode Problem

Attemipts to realize higher power and higher fre-

quency with a magnetron have been thwarted by the

Fig. 2 (right): In the coaxial magnetron, alternate resonators
are slot-coupled to stabilizing cavity which surrounds anode.

Fig. 1 (below): The rising - sun anode, left, and the strapped
anode, right, are the most common methods of mode control.
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COAXIAL
MAGNETRONS
