


SUBMINIATURE

DISCAPS
Type SM

.02
Maximum diameter
on disc .675. Meas-
ure between leads
.375. Available
+-80% —20%.

.01 \ o ¥ -

. . o= Ll
Maximum diameter '
on disc .510. Meas- B i
ure between leads - ’

.375. Available .

+-80% —20% or .

1 oo, .005 :
Maximum diameter on disc .0015

.390. Measure between leads.
.250. Tolerance +20%.

Type SN DISCAPS answer the need
lor ceramic capacitors in the small
sizes required in many applications.
These miniature capacitors are man-
ufactured without sacrifice of quality,
dependability, or eleetrical character-
istics built in all DISCAPS.

Write {or information.

Maximum diameter on disc
.235. Measure between leads

- .001 .150. Capacities available
are 800 and .001. Tolerance
GMV.

Maximum diameter on disc
.290. Measure between leads
.250. Tolerance GMV.

SPECIFICATIONS

POWER FACTOR: 1.5% Max. @ ) KC l(initial)
WORKING VOITAGE: 500 V.D.C.

TEST VOLTAGE (FLASH): 1000 V.D.C.

LEADS: No. 22 tinned copper {.026 dia.)
INSULATION: Durez phenolic {Y&” max. on leads)

—vacuum waxed
STAMPING: RMC—Capacity—Z5U

INITIAL LEAKAGE RESISTANCE: Guaranteed
higher thon 7500 megohms

AFTER HUMIDITY LEAKAGE RESISTANCE:
Guaranteed higher than 1000 megohms

DISCAP
CERAMIC
CAPACITORS

L :
RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY & CO., INC.
GENEIRAL OFFICE: 3325 N. California Ave., Chicago 18, 1If.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

[T FRCTORIES AT CHICAGO, AtL. AND ATTICR, IND,

Circle 1 on Inquiry Card., page 121
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F wvou are the head of a family that

uses a loaf of bread each day you
should be aware of the fact that you
have just taken a cut of $7.30 in your
annual income. The major bakeries in
New York City and in Philadelphia have
just announced price increases of two
cents per loaf. The reason . . . passing
along to the consumer the increased la-
bor costs that new union contracts pro-
vide for. The spread of these increases
nationally is inevitable. What’s worse
is that these increases might signify the
beginning of another upward price spi-
ral or a further cut in your annual
income.

In a recently published booklet en-
titled “The Cruelest Tax” by Mr. T. V.
Houser, Chairman of the CED (Com-
mittee of Economic Development) Sub-
committee on Inflation, it is pointed oul
that over the period 1947-57 the infla-
tionary price rises amount to some 26%.
This is quite an item to reflect itself in
your immediate purchasing power, your
savings, your fringe benefits, your in-
surance and your old-age security. What
can be done about it?

Being aware of the situation is a first
step. Another is the announcement by
the Gulf Oil Corp. that its plans to give
organized labor a battle in the political
arena. Senior Vice President Archie D.
Gray recently in the Washington Post
and Times Herald said “If we are to
survive, labor’s political power must
now be opposed by a matching force,
and there is no place in the United
States where such force can be gener-
ated except among corporations that
make up American business. . ..”

In T. V. Houser’s booklet mentioned
above, the following items are recom-
mended to keep labor costs and prices
from rising when demand is not exces-
sive:

(a) Encourage as rapid a rise of pro-
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ductivity as possible—to maximize the
increase of wage rates and other income

that is consistent with over-all price
stability.
(b) Strengthen competition in both

business and labor markets to minimize
the power of business or labor to charge
excessive prices or wages.

(¢) Expect both business and labor
to exercise responsibility their powers
over prices and wages and to do s0 in a
manner consistent with price stability.

All of the steps outlined above make
sense to us and we believe that they will
make sense to you as well. But more
than this . . . the items listed refer to
the performance of action only as busi-
ness or as labor ‘“groups.” Our past
history reveals that America’s greatest
strength and her greatest successes have
come when her people work individually
and collectively for a common cause. We
believe inflation is such a common cause

. as important and in many respects
similar to the cold war.

To us, as individuals, “awareness” is
probably our best weapon. . . . Become
aware of how many dollars you lose with
each price increase on items you nor-
mally buy. Talk about these price in-
creases with your associates, your
friends and neighbors. Become more ac-
tive in civiec and political affairs. As
more people become acutely aware of
what inflation means to them in dollars
new ideas and more direct action will be
forthcoming.

The price of bread has gone up again

. and we are already spending 26

cents out of every dollar for nothing.
Let’s stop it!

Copies of Mr. T. V. Houser’s booklet
“The Cruelest Tax” are available from
the Committee for Economic Develop-
ment, 711 Fifth Avenue, New York 22,
N. Y. Cost is 50 cents per copy.



ROBERT E. McKENNA, Publisher
BERNARD F. OSBAHR, Editor

CREIGHTON M. MARCOTT
Managing Editor

RICHARD G. STRANIX
JOHN E. HICKEY, Jr.
Associate Editors

ORESTES H. CALDWELL
Editorial Consultant

DR. ALBERT F. MURRAY
Contributing Editor

ROLAND C. DAVIES
Washington News

MARIE T. McBRIDE
Directory Editor

ELMER KETTERER
Art Editor

CHARLES F. DREYER
Cover Designer

EDITORIAL CORRESPONDENTS

Washington—1093 National Press Bldg.
GEORGE BAKER

RAY M. STROUPE

N. R. REGEIMBAL

San Francisco—I1355 Market Street
EUGENE R. TARNOWSKY

BUSINESS DEPARTMENT
WALTER M. DeCEW
Promotion Manager

ELMER DALTON
Circulation Manager

GORDON HERNDON
Production Manager

REGIONAL SALES MANAGERS

Philadelphia Office—
56th & Chestnut Sts.
SH 8-2000

JOSEPH DRUCKER
New York Office—I100 East 42nd St.
Phone OXford 7-3400

GERALD B. PELISSIER
(Metropolitan N. Y.)

MENARD DOSWELL il
New England
Chicago Office—360 N. Michigan Ave.
RAndolph 6-2166
GEORGE H. FELT

Cleveland Office—930 Keith Bldg.
SUperior [-2860
SHELBY A. McMILLION

Los Angeles—I98 S. Alvarado St.
DUnkirk 7-4337
B. WESLEY OLSON
San Francisco Office—1355 Market St.
UNderhill 1-9737
DON MAY
Atlanta 9, Ga.—I1371 Peachtree St., NE
JOHN W..SANGSTON
Dallas—Meadows Bldg., Expressway

at Milton
EMerson 8-4751

HAROLD E. MOTT

JOS. C. HILDRETH, Board Chairman

G. C. BUZBY, President
Vice Presidents: P. M. Fahrendorf,
Leonard V. Rowlands, George T.
Hook, Robert E. McKenna; Treasurer,
William H. Vallar; Secretary, John
Blair Moffett; Directors: Maurice E.
Cox, Frank P. Tighe, Everit B. Ter-
hune, . Jr., Russell W. Case, Jr,,
John C. Hildreth, Jr. Washington
Member of the Editorial Board, Paul
Wooton.

Comptroller, Stanley Appleby.

ELECTRONIC INDUSTRIES, October, 1958. Vol.
17, No. 10. A monthly publication of Chilton
Company. Executive, Editorial & Advertising
offices at Chestnut & 56th Sts., Phila. 39, Pa.
Accepted as controlled circulation publication at
Phila., Pa. 75¢ a copy; Directory issue (June)
$3.00 a copy. Subscription rates U. S. and U. S.
Possessions: | yr. $5.00; 2 yrs. $8.00. Canada
| year, $7.00; 2 yrs. $11.00. All other countries
| yr. $18.00, 2 yrs. $30.00. Copyright 1958 by
Chilton Company. Title Reg. U. S. Pat. Off.
Reproduction or reprinting prohibited except by
written authorization.

ELECTRONIC
INDUSTRIES

October, 1958

Vol. 17, No. 10

MONTHLY NEWS ROUND-UP

Radarscope: What's Ahead for the Electronic Industries ....... .. 4
As We Go To Press.......coviiiniiiineenesaannees conns 7
TOTALS: Late Marketing Stafistics « .o oo iie v, 17
Snapshots . . . of the Electronic Industries................. 38
Coming Events . ......... ... .ol 14
Electronic Industries' News Briefs ....................... 20
Washington News Letter . ........ ... 112
Editorial: Bread Costs More!.......... ... v, 1
1958 LE.C. Conference Report..............coonnnnn . 75

Design Nomographs for Transistor Narrow
Band Amplifiers ..........c.ccc it

L. M. Krugman 78

Converting Recorders to Rectilinear Outputs... n. 0. Domoniices 82

Quartz Crystals Require Testing for Spurious
Response ...........c.cieeiennnnnnncnneen. AN Silverten 85

An Inexpensive Ultra-Linear Output Stage......... [ 7 Borditch 89
A Transistor DC-AC Beta Tester .................7 7 san 90
WhHAE'S NEW . ovvveinirenaannaeeeronnneennanneeensens 93
Radio Interferometers Track Airborne Vehicles. . ... . w. i 94
High Frequency Wide Band Electronic Integrator.... /. Hodoro 96
National Electronics Conference—1958 ................ ... 101
Dynamic Compression for Radar Receivers.........0n 0. Levine 102
Applications for Zener Diodes......................C Forter 108
Professional Opportunities

The Corporate Personality ..............ccccevnennnnn. 170

international Electronic Sources .............. 157

NEW PRODUCTS & TECH DATA

New Tech Data for Engineers. ... ...... ..ottt 114
New Products . ......c.eeenieeiiienuarasooaenaneeanaeueaacceasennnns 137
DEPARTMENTS

3 6860006000 060000a0¢0 30 International News .......... 24
";2:‘:?'&:: .................. 18 industry News .............. 42
BOOKS «evvvvvenceeonnannnnns 58 News of Reps .............. 178

cPAJINBP!

ELECTRONIC INDUSTRIES <« October 1958



Of This lssue

A handy short cut for transistor circuit designers, these nomographs
have been designed to determine the optimum performance of a
transistor as a narrow band amplifier in terms of its available or
measurable operating parameters and a desired skew factor.

Radio Interferometers

The increasing use of highly selective oscillator circuits has made it
important to be able to quickly determine the spurious responses in a

given crystal, particularly under field conditions. This unique equip: o e
ment, a test instrument for field use, uses a sawtooth signal to slowly . 'fo"o -
sweep the crystal unit and provides synchronized display on an oscillo- g _/;o’ i
scope face. 4 -
% p/"'JD -
/. 20
o ’[‘ 20 ¥
The husky audio output transformer, most expensive component in the . [f'“— x £
hi-fi amplifier, can be replaced by a dual potentiometer, a twin triode Lo r
vacuum tube and two resistors. : f/" 8
/e e
1 /3 [
Radio phase-difference methods are being used to provide continuous e Guut) Cg (upl)
airborne vehicle directors. A geometric method is one of the more
common methods employed. A description of this method and over Trasistor Nomographs

coming the problems encountered are discussed.

Graphical procedures aid the analysis of dynamic compression to
provide the optimum use of the range of light output of the cathode-
ray tube. Selection of the curve is discussed primarily in terms of the
dynamic range of the input signals and the range of the output voltage
as limited by the characteristics of the CRT.

One of the newest of the electronic components, the zener diode offers
high current handling capabilities in a small package, useful in the Testing Spurieus Response
design of light weight, compact equipment. It is finding a wide variety
of applications, as regulators and limiters, bias regulators and thresh-
old controls.

Wideband Integrator Design

COMING NEXT MONTH—“SURVEY OF MICROWAVE TUBES” iars = “4 m
An up-to-the-minute treatment of one of the most progressive of the electronic arts. : o A
Microwave tubes are discussed in two general categories: the long-established klystrons,
magnetrons and planar triodes; and the new fast-moving field of traveling wave, back- Ly ud //v\
ward wave, and forward wave tubes. Points of general theory are discussed, together ;
with descriptions of the advantages and disadvantages of each. Included is a com-

prehensive listing of all microwave tubes available—and a glossary of microwave tubes 4
terms and abbreviations. i /\/ ? //\/\
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FLYING "ROAD MAP"

Cockpit chart with automatic stylus marking helicopter's position is
demonstrated by Capt. I. |. Kersey, of Airways Modernization Board.
The new Bendix-Decca Navigator system is being checked out on
N. Y. Airways helicopters as part of the AMB evaluation.

R & D EXPENDITURES are up an average of 4%
this year over 1957, according to a recent survey by
American Management Association.

SEMICONDUCTOR ART takes a significant stride
forward through a new Sylvania development which
produces highly purified silicon. By today’s stand-
ards silicon is considered to be pure if a balance
exists between its N type and P type impurities:
actually it is truly pure only if it has been purged
of both types of impurities. The Sylvania process
achieves this for the first time, and permits the full
potential of silicon to be realized in semi-conductor
devices.

ELECTRONIC HIGHWAYS where the automobile
driver hands over the control of his vehicle to auto-
matic devices is described in a patent issued last
month to RCA. A pair of sensing devices on the car
follow a cable set into the roadway and control the
steering. RCA has already demonstrated the system
to a number of highway agencies.

FLYING “WEATHER SENSING” SYSTEM designed
“to probe the atmosphere on a global scale” is under
development for the U. S. Air Force. Boeing and
Bendix Aviation will collaborate on the project in
which four-engined Air Force jets will be equipped
with multiple radars, instrument-packed rockets, at-

mospheric sensing equipment and electronic compu-
ters. They will be in continuous communication with
ground stations that will process and relay weather
data over a national network.

TEFLON-COATED METAL FOILS for capacitor
and transformer applications developed by Materials
Research Corp. fill the need for thin metallic tapes
having good dielectric properties. The new MRC
process produces an integral coating, also metal and
Teflon react as one to temperature changes. Pinhole
count is exceptionally low—at 200 v. a 0.3 mil couat-
ing on 1 mil copper tape reveals a pinhole density of
0.25/sq. ft.

TRANSISTOR MARKET is estimated by Dr. W. J.
Pietenpol, new vice-pres. of Sylvania’s semiconduc-
tor div. at 225,000,000 units by 1963—a five fold in-
crease over 1958 total.

COMMERCE DEPARTMENT has added a number
of electronics items to the “positive” list — items
which may be shipped to the satellites only under
special license.

AUTOMATION EQUIPMENT drew a high level of
interest at the Brussels Fair, leading observers to
predict that Western Europe will see a widespread
application of automatic controls during the next
{hree to five years. Queries dealt primarily with op-
tical design, machine tool control, photogrammetry.
inventory control and highway design.

FOR SPACE TECHNOLOGY

This 120-ft. long shock tunnel at G.E., the largest in the country,
is used to study space vehicle design requirements at velocities up
to 25 times greater than the speed of sound for re-entry information.

ELECTRONIC INDUSTRIES -+ October 1958



Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and operation

FM BROADCASTERS are concerned that the pro-
posals for wideband stereo multiplexing of the FM
channels will wipe out the supplementary communi-
cations services now being offered or considered by
many FM stations. At issue is the wideband multi-
plex stereo adapter, which utilizes a subcarrier at a
center frequency of 50 KC. It would enable unau-
thorized listeners to receive communications pres-
ently supplied on a restricted basis.

MILITARY SPECS are now calling for transistor
reliability on the order of .019% failure in 1,000
hours. Semiconductor scientists are working toward
the goal of “absolute reliability.” A basic problem
says Dr. Bernard Jacobs, director of research at
General Transistor Corp., is the prevention of con-
tamination. And this is a question of better sealing.

HIGH DENSITY AIR TRAFFIC control tests are
now beginning in the New York City area. Both mili-
tary and civil aireraft are participating. The tests
will determine employment procedures in a common
civil-military air traffic control radar beacon system
in high density areas. The Airways Modernization
Board, which designed the system, is sponsoring and
directing the tests.

MEDICAL ELECTRONICS is now being organized
on an international basis. A group of 76 representa-
tives from 11 countries met at the new Faculty of
Medicine in Paris this summer to plan expanded in-
ternational cooperation in the field of medical elec-
tronics.

FOURTH BRANCH of the Federal Government—a
Permanent Council on Plans and Policies—was rec-
ommended by John L. Burns, pres. of RCA. The
group, he urged, would be made up of top-ranking
leaders from many fields. It would “establish far-
sighted objectives and plans which will not be af-
fected in a major way by short-term considerations.”

HIGH-ALTITUDE RESEARCH is being carried out
by North American Aviation XSM-64 guided missiles
as background for the design of the B-70, America’s
first 2,000 mph bomber under development at North
American’s Los Angeles Division. The XSM-64
flights at Cape Canaveral are gathering information
on aerodynamics and other aspects of supersonic
high-altitude flight.

NEW INSULATION MATERIALS, derived from sili-
con, are producing electric motors that have tlieo-
retical life times of “over 1,000 years.” Units were
described to the recent National Conference on the
Application of Electrical Insulation that have oper-
ated continuously at 300°C. for 6,600 hours, and for
8,000 hours at 280°C.

MISSILES will find many peaceful applications as
well. Now in the design boards are missiles for fire
fighting, particularly in airplane accidents, for mail
carrying, and freight. Radioplane Division of
Northrup Aireraft is working on a unique helicop-
ter-missile that would need no pilot and can be used
to dust crops from the air or lay ground cables. The
missile fire engine is actually only a very short step
from reality. In actual use it would be mounted on
a control tower roof and would be directed to a eraft
site in a matter of seconds, to provide preliminary
protection until the fire fighting equipment could
arrive.

FOREIGN TV took its biggest spurt in history dur-
ing the first quarter of this year when almost
2,100,000 new receiving sets went into operation. The
Non-Communist world added 1,500,000 receivers in a
three-month period and the Communist bloe countries
600,000, raising the combined total abroad to 18,478,-
800 as of March 31. It is estimated that by the end
of this year 25,000,000 TV receivers will be in use
abroad, a boost of 5,000,000 over the original expec-
tations of 1958.

MISSILE-MAN TRAINER

New, mobile electronic trainer, developed and built by Internationat
Telephone and Telegraph Corp. to teach Nike missile-men and other
anti-aircraft crews how to intercept enemy planes was unveiled by
the Army. Checking missile crew are Brig. Gen. Robert A. Hewitt,
CG of the 52nd Art. Brigade and ITT's T. M. Douglas.

5 :
g
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SPRAGUE COMPONENTS:
INTERFERENCE FILTERS

ILLUSTRATED IN
ACTUAL SIZE

4

NEW SMALLER SIZE KOOLOHM  RESISTORS

with improved perfonﬁance

Sprague’s new smaller size Koolohm
Resistors are designed to meet modern
industrial requirements for insulated-
shell power wirewound resistors that
will perform dependably under the
severe duty cycles encountered in heavy
duty industrial electronic equipment.

NEW CONSTRUCTION

IMPROVEMENTS

1. Leads are welded to drawn metal
cap ends.

lal

. Finished

. Ceron (ceramic insulated) resistance

wire wound under controlled tension
on special ceramic core. Makes pos-
sible multi-layer non-inductive wind-
ings as well as very high resistance
value conventional windings.
resistance clements are
given unexcelled mechanical protec-
tion by non-porous ceramic outer
shells—sealed with high temperature
silicone end cement.

- Insulated shell permits mounting in

SEND FOR ENGINEERING BULLETIN 7300—SPRAGUE ELECTRIC COMPANY
233 MARSHALL STREET * NORTH ADAMS, MASS.

Circle 6 on Inquiry Card, page 121

RESISTORS
PULSE NETWORKS

CAPACITORS

direct contact with chassis or “live”
components,

5. Aged on loud prior to final test and
inspection to stabilize resistance
value and assure outstanding per-
formance on load-life tests!

The advanced construction of these im-
proved Koolohm Resistors allows them
to operate at “hottest spot” tempera-
tures up to 350°C. You can depend
upon them to carry maximum rated
load for any given physical size.

THE MARK OF RELIABILITY

MAGNETIC COMPONENTS
HIGH TEMPERATURE MAGNET WIRE

ELECTRONIC INDUSTRIES -

TRANSISTORS
PRINTED CIRCUITS
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As We Go T

Lear Delivers Space
Ship Cockpit to AF

A full-sized cockpit mockup de-
signed by Lear, Inc., for a hypo-
thetical aircraft of the next decade
was delivered to Wright Air De-
velopment Center earlier this
month to support the USAF-WADC
Whole Panel Study and Develop-
ment Program. Designated the
Mark III, the model represents the
third and final phase of a year-long
study by the Lear Advance Engi-
neering Division to design and
build a cockpit suitable for futur-
istic aircraft capable of operating
in the Mach 5 range. Purpose of
the study was to investigate the
shortcomings of today’s cockpits,
to anticipate the problems that will
exist in future aireraft and to ad-
vance some original thinking,
which, with further research,
should go far toward providing
solutions to these problems.

Cockpit of future space ship.

The Mark III cockpit is based on
the pilot-manager design concept
whereby the pilot, like the director
of a corporation, is freed from
those routine tasks best performed
either by automatic devices or by
the crew and is given, instead,
basic and carefully-selected sum-
mary information from which he
can make rapid and intelligent
management decisions.

Each display is arranged in the
cockpit according to the pilot’s
need. Vital information or infor-
mation of an emergency nature is
displayed in the center panel di-
rectly in front of the pilot, with
less - frequently used indicators,
dials and switches to the right and
left. Related information is grouped
together for quick assimilation by
the pilot.

MICROWAVE
TUBES

Automatic annealing
machine, developed
by Raytheon Mfg.
Co. for its magne-
tron production, car-
ries glass - to - metal
subassemblies past
gas jets. Heat is
pinpointed and grad-
uvated to equalize
stresses.

"Loudest Speaker,” to
Check Missile Gear

To test sensitive electronic gear
for jet planes, missiles and rocket
ships, engineers at RCA have de-
veloped a new device believed ca-
pable of producing the world’s
loudest controlled noise.

The Compressed Air Loud-
speaker (CAL) can generate noise
of 160 db, more than 10,000 times
as intense as the bedlam of the
heaviest street traffic, and 20,000
times as great as that of the typi-
cal television set at maximum
volume.

The unit is a plywood box mea-
suring 5 x 5 x 624 ft. with dual
horns resembling a pair of over-
turned pyramids projecting from
the box. Attached to the tip of

ARMY'S MOBILE COMPUTER

MOBIDIC, the army's new mobile general
purpose computer, is checked by Col. ]. E.
Kelsey, Brig. Gen. E. F. Cook, and A. L.
Milk, vice-pres. of Sylvania. The all-transis-
torized digital computer fits into a 28-ft.
trailer.

ELECTRONIC INDUSTRIES - October 1958

O Press...

each pyramid is a metal pipe lead-
ing to the CAL’s “plumbing sys-
tem.”

While the modulated com-
pressed air noise system is con-
sidered of great value for testing
equipment, its developers also see

RCA engineer A. L. Witchey adjusts the
compressed air stream that generates noise
in the two pyramidal loudspeakers.

its possibilities as a loudspeaker.
The dual horn unit should prove
useful in areas of extremely high
noise levels—such as jet airfields,
the flight deck of a jet-age air-
craft carrier, in certain types of
industrial plants, and in civil de-
fense work. If opened up to its
maximum capabilities, engineers
believe that CAL could project the
human voice a distance of 10 mi.
or more.

More News

on Page 9




As We Go To Press ... .

Night Vision Device
Uses Light from Stars

A new night vision device en-
ables troops to see military objec-
tives at night with the aid of
light obtained from the stars.

Developed by the U. S. Army
Engineer R & D Labs., Fort Bel-
voir, Va., and RCA, the new de-
vice is known as the “Cascaded
Photosensitive Image Intensifier.”

Heart of the instrument is a
cascaded image tube, actually two
tubes working in a series and op-
erating through an optical system
which focuses the light reflected
from objects in the field. The first
tube acts as preamplifier for the
second which in turn further am-
plifies or intensifies the light and
presents the image on the view-
ing surface. The tube is powered
by current at approximately 25,-
000 volts, furnished by a compact
six-volt battery through a system
of transformers and transistors.

Possible civilian uses for the
tube include its installation on
an astronomical telescope to ex-
tend its range and sensitivity; in
the making of certain x-rays using
a substantially reduced level of
radiation, or viewing of minute
flashes of light emitted by nuclear
particles, thereby giving scien-
tists a better understanding of
their behavior.

ADEQUATE WARNING 1

The beam from the radar set in the Douglas
C-133A Cargomaster is detected by a new
device worn by its designer, P. C. Barnes
of Douglas. The alarm warns ground per-
sonnel to avoid high intensity radar beams.

More News on page 14

ELECTRONIC SHORTS

» A new method of training Nike missile-men simulates an attack.
Housed in a 20-foot trailer, the trainer duplicates actual battle conditions.
Under direction of a control officer, various combat problems are simulated
with the device, exactly as they might oceur in actual combat—including
the first identification of an enemy plane, “jamming” of signals of the
enemy, tracking of the aireraft, “firing” of a missile and ‘“destruction”
of the enemy plane. The device can inject six synthetic aircraft targets
into the control radars, with each of the simulated targets having the
characteristics of extremely fast, maneuverable planes.

) Techniques developed by RCA in the design and develonment of the
Talos defense unit will play a vital role in the Ballistic Missile Early
Warning System (BMEWS). The Talos defense unit is one of the most
completely automatic launching and guarding systems for missiles. In
response to warning signals from outlying outposts, it can load missiles,
compute the proner points of interception, fire the weapons and guide
them automatically to their targets without the help of a human hand.

p Radio equipment for a new street lighting syvstem designed to make
State St., Chicago, the world’s most brightly-lighted avenue will be sup-
plied by General Electric Company’s Communication Products Dept.
Beep signals similar to those transmitted by earth satellites will be the
basis of the new radio-controlled system. Connected to the master con-
trol transmitter will be an automatic coding and timing device which will
send out the proper beep code. Receivers located in the base of each light
pole will pick up the signals, decode and amplify them and thereby
control the lights.

» Although designed for national defense purposes, CONELRAD now
will be used to distribute weather bureau warnines of imvending disasters
such as may be threatened when a hurricane suddenly changes course or
speeds up faster than anticipated. Already this year, the CONELRAD
facilities have been used effectively in several localities to warn of ap-
proaching tornados.

» Two hundred and fifty high school teachers have completed a snecial
summer session mathematics course with an assist from closed circuit
TV. Dr. Arnold Ross, head of the Notre Dame mathematics department,
where the session was conducted, stated that Notre Dame officials have
wished to try teaching via television for some time. Mathematics teach-
ers make an especially valuable audience for the experiment because
“they are not only interested in mathematics but also have a professional
interest in teaching and teaching methods.”

» A completely transistorized instrument system is being developed for
a nuclear power reactor for the U. S. Army’s cold-weather training
station at Fort Greely, Alaska. The system, valued at over $100,000, will
be capable of measuring accurately all neutron levels within the reactor
proper. The station will be the first nuclear power facility in Alaska.

» The USAF’s Air Defense Command has completed nlans with the CAA
for the joint use of military or civilian radar facilities in the control of
air traffic throughout the U. S. The program is expected to be put into
effect this fall. Similar plans are underway to provide joint radar con-
trol in Alaska and the Pacific. Thirty-one new high-powered. long-range
radar facilities will be involved initiallv. with additional facilities sched-
uled for the future. The joint use program is expected to save millions
of dollars in equipment, installation and recurring maintenance costs.

b Radio transmission tests using the moon as a passive relay station
have been conducted recently by the Signal Communications Dept. of
the U. S. Army Electronic Proving Ground and Collins Radio Co. These
tests very probably represent the first time that intelligence, in this case
radio-teletype, has been transmitted in the uhf region of 1000 Mc over
the nearly 500,000 mile distance from the earth to the moon and back.

» Flemental )iguid fluorine, the most powerful of all known oxidizing
agents, has heen harnessed for space flight rocket propulsion bv engi-
neers of Bell Aircraft Corp. The chemical is so flammable it will ignite
ashestos, leather, and even water on contact.
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The New Brush Mark opens up
whole new world
of direct writing applications

L N

Lhrush

RECORDER MARK

5 STRUMENTS
B&?\“iguﬂo' Elmi conroRATION

Sensitivity ! The portability and remarkable simplicity of the
10my/line (mm). Full scale defection from ; Brush Mark IT make it practical 1o use anywhere.
chart cenler <z 200 mo. Wherever you work—in research, design and

Measurement Range 1 development, production, field testing—you get an
G0 e o0 immediate wltralinear record of performance . . for

Input Impedance
5 megohm single-ended, 10 megohm balanced.

[ quick analysis and corrective action on the spot
for study at a later date . . . for reproduction by

Frequency Response conventional low-cost copy methods.

D.C. to 700 cps.

Recording Channels
Faw, 2 event channels and 2 analog.

As foolproof as you’d hoped for, this recorder
has built-in amplifiers, permanent calibration, in-
Chart Speeds stant paper lgading and a“‘white glove” writing

15 25 125 mm/sec. | system. Use it as a recording voltmeter . . . as a
' ’ { supplement to your “scopes”.

Power Requirements ' » _
105-1250., 60 cps, 135 watts at 115v. ] CALL-WRITE-WIRE for immediate shipment from

stock — $1350 F.O.B. Cleveland.

A ' ' —!)rush INSTRUMENTS

DIVISION OF

3405 PERKINS AVENUE | CLE ¥ | CLEVELAND 14, OHIO
Commoaat o~

r: Circle 7 on Inquiry Card. page 121



PROBLEM:
Wasted Effort in Capturing Transients

PROBLEM:
Wave-form Photography

six not-so-funny problems...

PROBLEM:
Duplication of Research Effort

PROBLEM:
Transient Analysis

PROBLEM:
Trouble Shooting

PROBLEM:
How to Capture Elusive Transients

10
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...one happy solution

Has the analysis of non-recurring transients presented a per-
plexing prob]cm to vou? Arc you using a conventional scope
or recorder, which wastes time, money, and rescarch dollars?

SOLUTION: The Hughes MEMO-SCOPE @ oscilloscope
freczes wave forms until intentionally erased. Selected transient
information may be triggered externally or internally and re-
tained for viewing. Successive wave forms may be written
above, below, or dircetly upon the original information.

HUGHES MEMO-SCOPE OSCILLOSCOPE

SWEEP SPEED FOR STORAGE:
10 microseconds to 10 seconds per division (0.33”).

FREQUENCY RESPONSE: DC to 250 KC down 3 db.

SENSITIVITY:
10 millivolts to 50 volts per division or with optional high sensitivity
preamplifier 1 millivolt to 50 volts per division.

APPLICATIONS:
Trouble shooting data reduction equipment...switch and relay con-

tact study ... ballistics and explosives research... ultrasonic flaw
detection...physical testing—shock — stress—strain.

If you haven’t yet seen a demonstration of the MEMO-SCOPE
oscilloscope, ask a Hughes representative to arrange one. He'll
quickly do so—at your convenience—in your area. Please
write fo:

HUGHES PRODUCTS

MEMO-SCOPE Oscilloscope

International Airport Station, Los Angeles 45, California

1 q

Creating a new world with ELECTRONIICS I
i HUGHES PRODUCTS |
)
)

L e o

© 1958, Hughes Aircraft Company
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THE ILLABORATORY

He takes Laboratory designed clectronic systems and evalu-
ates them where they actually prove themselves. He makes
this cquipment produce cverything that was designed into
it. His title: Hughes Field Engincer.

Responsible for the modification and maintenance of
complex Electronics Armament Systems and Guided Mis-
siles, he keeps in the forefront of the newest clectronics
developments. Working with complete integrated systeins,
the Hughes Ficld Engincer lcarns how cach component
works toward the working, fighting total.

This highly respected professional engincer forms a critical
link in a strong enginecring chain. As an cxtension of the
Hughes Rescarch & Development Laboratories, it is his job
to recommend modifications in the basic designs. At the
same time, he maintains liaison with the manufacturing

Molten Ladle of silicon is watched during first step in the precise
manufacture of Hughes semiconductors. Constant innovations in
Research, Development and Manufacture have positioned Hughes
Products as a commercial electronics leader.

Electronic Scanning Radar systcnis, a radically new concept in radar
beam positioning, is currentdy being developed and manufactured
by the Hughes Ground Systems Division.

the West’s leader in advanced electronics

© 1958, HUGHES AIRCRAFT COMPANY

4

groups, making surc that the highest standards of relisbility
have been built into the system.

The chain of Research, Development, Manufacturing and
Ficld Evaluation is also evident in other Hughes activities.
The commercial products activity performs all these func-
tions in the areas of clectron tubes, semiconductor devices,
and industrial systems and controls. The Ground Systems
Division performs all phases on protective radar systems.

This attention to the highest standards of cngincering,
combined with the diversity and wide scope of activity,
makes Hughes an ideal firm for the engincer or phiysicist
interested in career advancement.

An immediate need now exists for engineers in the following areas:

Radar
Communications
Circuit Design
Microwaves
Systems Analysis

Microwave Tubes
Engineering Writing
Semiconductors

Field Engineering
Computer Engineering

Write, bricfly outlining your experience, to Mr. Phil N. Scheid,
Hughes General Offices, Bldg. 6-N-1, Culver City, California.

HUGHES AIRCRAFT COMPANY
Culver City, El Segundo,
Fullerton and Los Angeles, California

Tucson, Arizona

Circle 501 on “Opportunities” Inquiry Card, page 123
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Coming Events

A listing of meetings, conferences, shows, etc., occurring
during the period October & November that are of

special interest to

electronic engineers

Sept. 29-Oct. 4: High Fidelity Show,
Institute of High Fidelity Mfrs.;
New York, N. Y.

Oct. 1-2: 4th Conf. on Radio Interfer-
ence Reduction, Armour Research
Foundation; Museum of Science &
Industry, Chicago, Ill.

[ Oct. 1-2: Engineering Writing &
I Speech Symp., IRE; New York
City.

Oct. 2: Section Meetings Calendar-
Wichita Sect., Institute of Aero-
nautical Sciences; Innes-Colonial,
Room 121 S. Broadway, Wichita,
Kans.

Oct. 2: Section Meetings Calendar—
Phila. Sect., Institute of Aeronau-
tical Sciences; Penn-Sherwood Ho-
tel, Phila., Pa.

Oct. 6-7: Symp. on Extended Range &
Space Communications, IRE &
G. Washington Univ., Lisner Audi-
torium, Washington, D. C,

Oct. 7-10: Industrial Film & A-V
Exh.; Trade Show Bldg., New York
City.

Oct. 8-10: 14th Annual Mtg., Cana-
dian Electrical Manufacturers As-
soc.; Sheraton Brock Hotel, Ni-
agara Falls, Canada.

QOct. 8-10: Canadian IRE Conv. & Ex-

‘ position; Automotive Bldg., Na-
tional Exhibition Grounds, Toronto.

Oct. 13-14: Cleaning Electronic De-

vice Components & Materials,
ASTM; Franklin Inst., Philadel-
phia, Pa.

Oct. 13-15: National Electronics Conf.,
IRE, AIEE, & EIA; Hotel Sher-
man, Chicago, Il
Oct. 13-15: International Systems
Mtg.; Penn-Sheraton Hotel, Pitts-
burgh, Pa.
~ Oct. 14-17: Midyear Mtg. of Recorder-
Controller Sect., SAMA; Seaview
Country Club, Absecon, N. J.
Oct. 19-24: 84th SMPTE Conv.; Sher-
aton-Cadillac Hotel, Detroit, Mich.
Oct. 20-22: URSI Fall Mtg., IRE;
Penna. State Univ.,, University
Park, Pa.
Oct. 20-22: 4th Annual Symp. Aero-
nautical Communication, IRE; Utica
Hotel, Utica, N. Y.
Oct. 20-23: Annual Conf. of Int’l
Municipal Signal Ass’n; Sheraton
Hotel, Philadelphia, Pa.
Oct. 23-25: Fall Mtg. of Nat’l So-
ciety of Professional Engineers:
San Francisco, Calif.
| Oct. 23-25: Nat’'l Simulation Conf.,
IRE; Dallas, Tex.

Oct. 26-27: Fall Mtg. of AIEE; Pitts-
burgh, Pa.

Oct. 27-29: East Coast Conf. on Aero
& Navigational Electronics, IRE;
7th Reg. Armory, Baltimore, Md.

Oct. 27-29: Radio Fall Meeting, EIA;
Sheraton Hotel, Rochester, N. Y.
Oct. 28: Ultrasonic Mfrs. Ass’'n An- |
nual Mtg.; Hotel Cleveland, Cleve-

land, O.

Oct. 30-Nov. 1: Electronic Devices
Mtg., IRE; Shoreham Hotel, Wash-
ington, D. C.

Nov. 6-7: 5th Annual Nuclear Science
Mtg., IRE; Villa Hotel, San Mateo,
Calif.

Nov. 10-14: NEMA Annual Conv.;
Hotel Traymore, Atlantic City, N. J.

Nov. 17-21: National Plastics Conf.,
SPI; International Amphitheatre,
Chieago, 11

Nov. 17-18: 6th Annual Conv., Soc.
of Tech. Writers & Editors; Shore-
ham Hotel, Washington, D. C.

Nov. 17-20: Conf. on Magnetism &
Magnetic Materials, AIEE, APS,
IRE, AIME & ONR; Sheraton Ho-
tel, Philadelphia, Pa.

Nov. 17-21: ARS Annual Mtg.; Hotel
Statler-Hilton, New York, N. Y.

Nov. 18-20: 9th National Conf. on
American Standards, American
Standards Ass’n; New York, N. Y.

Nov. 19-20: N. E. Research & Eng’g
Mtg. (NEREM), IRE; Mechanies
Bldg., Boston, Mass,

Nov. 19-21: 11th Annual Conf. on
Electrical Techniques in Medicine &
Biology, IRE, AIEE & ISA; Nicol-
let Hotel, Minneapolis, Minn.

Nov. 20-22: 56th Mtg. Acoustical So-
ciety of America, with IRE; Chi-
cago, Ill.

Nov. 20-23: Midyear Mtg. of Indus-
trial Instrument Sect., SAMA; The
Cloister, Sea Island, Ga.

Nov. 28-Dec. 4: Electronic Computer
Exhibition & Symp.; Olympia, Lon-
don, England.

Nov. 30-Dec. 5: Annual Mtg, Ameri-
can Society for Mechanical Engi-
neers; Hotels Statler & Sheraton-
McAlpin, New York, N. Y.

Dec. 2-4: 3rd EIA Conf. on Reliable
Electrical Connections; Dallas Tex.

Dec. 3-5: Eastern Joint Computer
Conference, IRE, AIEE & ACM;
Bellevue-Stratford Hotel, Phila., Pa.

——

Abbreviations:

ACM: Association for Computing Machinery

AIEE: American Inst. of Electrical Engrs.

ARS: American Rocket Society

ASTM: Amer. Society for Testing Materials

EIA: Electronics Industries Assoc.

IAS: Inst. of Aeronautical Sciences

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

ISA: Instrument Society of America

NEMA: National Electrical Manufacturers
Assoc.

ONR: Office of Naval Research

SAMA : Scientifie Apparatus Makers Ass’n.

SMPTE: Society of Motion Picture & TV En-
gineers

SPI: Society of Plastics Industry

WCEMA: West Coast Electronic Manufactur-
ers Assoc.

As We Go To Press (cont.)
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Hoffman Labs Offers
New Field Services

Hoffman Laboratories Division,
Hoffman Electronics Corp., is now
offering its field service facilities
to industry on a nationwide basis.

Previously available only to the
military, the Hoffman field ser-
vices include repair, calibration
and certification of test equipment
and standards, overhaul and re-
pair, field engineering, training
and publications on electrical and
electronic equipment. Both in-
plant and on-the-job service is
offered.

All plant facilities are cleared
secret and provide resident gov-
ernment inspection.

Reliable Electrical

Connections Conf.

The 3rd EIA Conference on Re-
liable Electrical Connections, to be
held in Dallas, Tex., on December
2 to 4, promises to be very interest-
ing. Papers being presented will
cover all phases of electrical con-
nections, including those located
internally on electronic compo-
nents. All attendants are requested
to register as early as possible.

Int'l Transistor Meet

An International Convention on
Transistors and Associated Semi-
Conductor Devices, sponsored by
the Radio and Telecommunication
Section of The (British) Institu-
tion of Electrical Engineers, will
be held from 25th to 29th May,
1959, at Earl’s Court, London.

1959 COMING EVENTS

Jan. 12-13-’59: 5th National Sympo-
sium on Reliability & Quality Con-
trol, IRE, AIEE, ASQC & EIA;
Bellevue-Stratford Hotel, Phila., Pa.

Mar. 2-6: Western Joint Computer
Conf., IRE, ATEE & ACM; at Fair-
mount Hotel, San Francisco, Calif.

March 23-26: IRE National Conven-
tion. IRE; New York City.

Apr. 5-10: 5th Nuclear Congress, IRE
& EJC; Cleveland, Ohio.

May 4-6: National Aeronautical Elec-
tronics Conference, IRE; Dayton,
Ohio.

May 6-8: Electronic Components
Conf., IRE, AIEE, EIA & WCEMA;
Ben Franklin Hotel, Philadelphia,
Pa.

October 1958



ALL TIED UP
WIiTH TRANSISTOR
CIRCUIT DESIGN

PROBLEMS?

NO NEED TO BE! Plug in your circuits, don’t
design them! Specify EECO T-Series Germanium
Transistor Plug-in Circuits and concentrate

on system design problems.

SAVE TIME! SAVE COST! SAVE SPACE!

Write today on your
company letterhead for our
complete EECO Transistorized
Circuit Catalog No. TR-758.

ENGINEERED

CIRCUITS
A fully compatible series of transistorized digital circuits
is available, including:

o FLIP-FLOPS

e ONE SHOT

* SQUARING AMPLIFIERS
 EMITTER FOLLOWERS

PULSE ““AND"" GATES
PULSE ““OR” GATES
RING COUNTER
MULTIVIBRATOR

DC *‘AND'" GATES PULSE AMPLIFIERS

DC **OR" GATES SHIFT REGISTER LOGIC
.. .Also Linear Amplifiers, Reset Generator, Blocking
Oscillator, etc.

QUICK FACTS

Size: 7s” dia. by 2-3/16” seated height.
Speed: 250 kc and up.
Temperature Range: —45°C to 4-65°C.

PACKAGE MODELS

“T""— Repairable, with dust seal.
“‘TE""— Encapsulated.

ENGINEERED ELECTRONICS COMPANY See us at
(a subsidiary of Electronic Engineering Company of California) NA"ONAL ELECTRON'CS CONFERENCE
506 East First Street ¢ Santa Ana, California Booth No. 40

ELECTRONICS

Company
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More materials: Rugged, versatile composi-
tions to resist impact, stress, vibration, pres-
sure, heat, thermal shock, wear, chemical
reactions. Superior electrical characteristics
for higher temperatures and frequencies.

More equipment: Complete and separate
production facilities devoted exclusively to
finer quality AlSiMag Aluminas.

More “know how': Years of experience in .
formulating and {fabricating Aluminas. The
wider range of exacting designs produced
have led to new, improved techniques. Pre-
cision tolerances. Dependable uniformity.
Consrant research.

Bring your problem to the source most apt ‘ - ’ _

to supply the right answer! Send blue- k
print with details of operating procedure '
for complete infarmation.

' best source for
- ALUMINA CERAMICS

ssigor o 8 AAMIERICAN LAWA camanoocs s. ren.

Minnesota Mining and

Manufacturing Company c o R P 0 R A T ' o N 56TH YEAR OF CERAMIC LEADERSHIP

For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newtan

Center, Mass * Buffalo, N. Y. « Chicago, IH. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * tos Angeles,

Calif. * New York: Rdgefield, N. J. + Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. ¢ Seattle, Wash,

Canada: Minnesota Mining & Manufacturing of Canadas, Ltd., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co.,
International Division, 99 Park Ave., New York, N. Y.



Facts and Figures Round-Up

October, 1958

ELECTRONIC
INDUSTRIES
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GOVERNMENT ELECTRONIC TV-BROADCAST DATA RADIO & TV SALES
CONTRACT AWARDS Total TV-broadcast revenues during the Television Sales  Radio Sales
This list c;ussifies'u:d'gives fhe'val;le of eledcf‘l,on‘;’c calendar year 1957 were $943.2 million, or January 581,486 534,640
(L DL LGS C LG AT IR O BCR CTE G L 52% above the 1956 figure of $896.9 February 448,727 420,065
t o ’ '
gove"jme" agencies in August, 1958. million. While revenues rose 5.2%, total March 416,756 538,963
Amplifiers ... 497,559 television broadcast expenses increased April 243,132 402,283
Analyzers . ... - 197,998 10.7%, fﬁom $707.3 _F;Ii"i?nd in '|9§6 Lo May 537,;8‘2) :;I.(;;sz
Anal : " $783.2 million in 1957. The industry’s broad- June 50,36 b,
An: LY &spec om 102,099 cast profits (before Federal income tax) July 279,010 488,495
WG G LA o o o aas 240,965 amounted to $160.0 million, a decline of
Antenna towers & supports. . 80,816 $29.6 million (15.6%) from $189.6 million TOTAL 2,456,662 3,452,833
Batteries, dry ................ 2,121,493 in 1956, —Electronic Industries Association
Batteries, storage ........... .. 245717
Beacon equipment, radar.... 246,191
Cable sets, Interconnecting. ... 109,732
Calibrators .. .......... ... . 39.771
Computers & accessories. ... .... 4,189,593 TRANSISTOR SALES
C t i
compu ers, airborne 28,799 1958 Sales 1958 Sales 1957 Sales
onnectors . ................ 62,104 (units (dollars) {units)
Converter equipment ....... . 456,299
Co-ordinate data equipment... 1,048,800 January 2,955,247 $6,704,383 el Aok
Facsimile equipment ... .. ... ... 248,632 February 3,106,708 6,806,562 1,785,300
Filters ... ... ... ... ... .. ... ... 47 642 March 2,976,843 6,795,427 1,904,000
Generators, signal ... ... ... 365,291 April 2,856,234 7,025,547 kA
Headsets ... ... 26,577 May 2,999,198 7,250,824 2,055,000
Indicators .................... 325826  June 3,558,094 8,232,343 Ly
Kits, computer modification . 794,290 July 2,631,894 6,598,762 1,703,000
Kits, modification . .........
Meferso e Zg;’g TOTAL 21,084,218 $49,443,848 12,902,300
Meters, vam .' .......... 50:068 —Electronic Industries Association
Networks ... ... ... ... ... . 78,679
Oscillators .. ... ... ... .. 30,936
Oscillogrophs ... ... ... ... .. 45,360
Oscilloscopes ... ... .. 1,525,849
Power supplies ........ .. .. .. . 64,870 JAPANESE MANUFACTURING—1957
R°df"’ equipment ... ... ... 2,316,928 OUTPUT OF WIRED COMMUNICATIONS OUTPUT OF WIRELESS COMMUNICATIONS  SHIPPING AMOUNT OF ELECTRIC
Radio direction finders ... .. ... 2,114,651 WIRES, AND CABLES
Radio receivers-transmitters 50,350 EQUIPMENT (Unlt: Hundred Million Yen) EQUIPMENT [Unit: Hundred Million Yen) (Unit: Hundred Millien Yen)
' 30
Recorders & accessories ... .. ... 342,184 £3
' 1.400 - 1.000 356 g g
Recorders-reproducers 153,577 317 1.227 ’ g
Rel [ o iy 871 s
elays .. ... .. ... . 43,367 300 |- H 1,200 3 H
Relays, solenoid ... .. ... .. 35,316 = . - Z
Resict ' g or g
esistors ..., ... . o 124,028 ? 1,000 Ef 2 5e
Semiconductors diodes . .. 42,320 & | £
5 ' 2 813 L= sz
pare parts .. ... ... ... .. .. 95,227 ' 800 - &< &g
Stroboscopes .............. ... 35,642 g . z
Tape, recording ....... ... . .. 72,444 = a’ g g
Teletype equipment ... .. ... .. 441,612 . s £ °
Test equipment (various) 210,753 z Fe 4
Testers .......... ... .......... 170,587 s L0y i g
Testers, tube . ... ... .. .. ... 59,512 N g
Test sets ...... . ... ... .. .. 74,469 & 200 Eg S.
Test sets, radar ... ... .. .. 396,058 g §° g
Test sets, radio ... ... ... . 349,718 H §
Tubes, electron .. ... ... . . .. 4,123,883 1954 1955 195 1957 1984 1958 1956 1957 1944 1955 9% 1957
Wire & cable ... ... ... .. 435,288 —Japan Electric Industry
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1% FEET FROM |
MISSILE BLAST. ..

PICTURE PERFECT

“RUGGEDIZED” HALLAMORE CCTV CAMERA OPERATES
AMID NOISE BEYOND MEASURE

With white noise environment beyond 150 db., Hallamore 1009, remotely
controlled, “ruggedized,” transistorized cameras provide close-up observation
at our nation’s major missile installations. Combined in complete Hallamore
closed circuit TV systems, they perform, under conditions impossible for other
equipment, at both the industrial and the military level. If you have a visual
communication requirement, conventional or with environmental conditions
involving high acoustic levels and extreme shock, contact Hallamore CCTV
Dept. 8352 Brookhurst Avenue, Anaheim, Calif./TWX: AH 9079.

HALLAMORE
ELECTRONICS:
COMPANY

Engineers...for ideal working
conditions with a dynamic, creative
organization, address resume to
Chief Engineer.

a division of The Siegler Corporation  no. 95

Tele-Tips

ELECTRONIC jury picker cut the
job of selecting the Bergen County
(N.J.) jury panels from six weeks
to six hours. An IBM sorter did
the job, picking its way through
3,300 punched cards containing
the data on 15,000 prospective
jurors. It selected two grand jury
panels of 35 members each, then
sorted the remaining 3,000 cards
and selected eight panels of 275
potential members of petit juries.

FIRST SPACE MAN was gradu-
ated by U.C.L.A. Dr. Robert M. L.
Baker received his Ph.D. in Space
Navigation. He is the first grad-
uate of the first and only space
navigation course in the U. S.

PLACE YOUR BETS! At the
Riviera Hotel in Havana guests
can now play roulette without
even getting out of bed. The
rooms have been equipped with
television sets that show exactly
what is going on in the gambling
room. Guests can place their bets
by telephone.

COMPUTERS have added a new
level of intelligence; they will
now take verbal instructions from
the operators. The Air Force's
Air Materiel Command and Rem-
ington Rand have developed a
method for using a limited vocab-
ulary of English verbs to instruct
business type computers. The new
method, known as AIMACO (Air
Materiel Command Automatic
Compiler) will initially use 30
English verbs. It has the flexibil-
ity of enlargement to additional
verbs as circumstances dictate.
Its major contribution will be im-
proving the understanding be-
tween management and computer
programmers.

RUSTING RATES have been es-
tablished for the entire U. S. Rust-
Oleum Corp. found that it takes
three years for rust to corrode a
standard license-plate size steel
panel in four cities, Buffalo and
Rochester, N. Y.; Erie, Pa.; and
Miami, Fla. The same steel panel

(Continued on page 22)
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BURTON BROWNE/New York

Filtors, the leading specialists in the devclopment and manu-
facture of sub-miniature relays is proud to announce the addition
of the new Powrmite micro-miniature relay to its existing line
of traditionally outstanding relays.

In every field of achievement there is always one leader. In

Leading manufacturers of hermetically sealed micro and sub-miniature relays.

relays with highest available reliability the leader is Filtors,
Incorporated. All of the experience and know how gained in
attaining its position of leadership have gone into making
Filtors new Powrmite micro-miniature relay rrulv reliable
again the leader in a field of many.

VIBRATION UP TO 30 G AT 2000 CPS
70 G's SHOCK - 2 AMP R DRY CIRCUIT

Main office and plant: Port Washington, N. Y., POrt Washington 7-8220 65°C. TO +125°C.
West coast office: 13273 Ventura Blvd., Studio City, Cal., STanley 3-2770

Circle 126 on Inquiry Card, page 121




Electronic Industries’ News Briefs

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

EAST

MANHATTAN PHYSIC AL RESEARCH

GROUP (MPRG) has been formed to aid those:

firms which require high-level technical knowl-
edge in research efforts. Offices are at 556 W.
191 St.,, New York 40. Phone: SWinburne 5-
3351.

STROMBERG-CARLSON has been awarded
a $1.3-millios USN contract for the produe-
tion of marine mine detector equipment.

MINNEAPOLIS - HONEYWELL REGULA-
TOR CO. has received an order for a nuclear
simulator for training purposes from Syra-
cuse University.

SPRAGUE ELECTRIC CO. has developed a
new minified stable ceramic capacitor body of
high dielectric constant. €40 Ceramic Body
Formulation has 3 times the capacitance on a
given disc size than was previously possible
with Stabl-K Formulations.

THE BRISTOL CO. is making 34-scale
photoprints of its instrument line available
to engineers, designers, and other persons
concerned with instrumentation layout.

NARDA ULTRASONICS is now marketing
a new water-wash detergent and degreasing
solvent specially compounded for use in ultra-
sonic cleaning equipment.

BENDIX RADIO DIV, has received a pur-
chase order from CAA’s Aeronautical Center
in Oklahoma City calling for more than half
a million dollars worth of avionics equipment.
It will be used for the expanded airway fa-
cilities checking program.

WESTINGHOUSE ELECTRIC CORP. has
formed a highly specialized group to study
overall requirements of future military activi-
ties and to plan an integrated approach to the
weapon systems of tomorrow. Allen Chilton
directs the new unit called Westinghouse Ad-
vanced Systems Planning (WASP) Group.

GEORGE A. PHILBRICK RESEARCHES,
INC. has moved to its new location at 285
Columbus Ave., Boston 16, Muss.

BULOVA WATCH CO., INC. has been ap-
pointed a subcontractor for the Pershing mis-
sile’s complete fuzing and arming system by
the U. S. Army and The Martin Co. of Or-
lando, Fla.

A. B. DU MONT LABORATORIES, INC.
have been awarded four contracts by the Navy:
One, develop test equipment for SSB trans-
mitters, another, $800,000, design and develop~
ment of special short wavelength radar sets,
a third, $386,000 production contract, nine uni-
versal missile test systems, and a fourth, $375,-
000, a compact meteorological radar set for
storm and hurricane tracking.

RAYTHEON MFG. CO. is the recipient of
a Signal Corps contract for mobile weather
radar. A ruggedized version of the company’s
AN/CPS-9 weather radar, the equipment will
be installed in standard military trailers and
will feature demountable antennas.

KEARFOTT CO., INC. is participating in
over 20 missile programs.

GULTON INDUSTRUMENTATION DIV. is
the new name for the former Glennite Instru-
mentation Div. of Gulton Industries, Inec.

LOCKHEED AIRCRAFT CORP., GEORGIA
DIV. has been awarded a USAF contract to
study power operated hydraulic and pneu-
matic systems to be used in space vehicles.
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VITRO LABORATORIES, a Div. of Vitro
Corp. of America, has developed a wire-guided
torpedo for the Navy’s Bureau of Ordnance.
Specially designed wire connects the Mark 39
torpedo to its launching vessel. Guidance com-
mands are transmitted through the wire to the
torpedo.

TRACERLAB - KELEKET has received a
U. S. Army contract for research in mine de-
tection. X-Ray detection of mines is the ob-
Jective,

HOWELL-RONSET INSTRUMENT DIV. is
the name of the newly-formed division of
Kings Electronies Co., Inc. The new division
will manufacture test equipment such as sig-
nal generators, power meters, flight analyzers,
ete.

SCHAEVITZ ENGINEERING has completed
its move from Camden to a new 50,000 sq. ft.
plant in Pennsauken, N. J. The one floor
building houses all offices, research, develop-
ment and test facilities, as well as manufac-
turing operations.

CBS LABORATORIES is purchasing over 12
acres adjoining the present 11 acre site of the
new Research Center on High Ridge Rd. in
Stamford, Conn. The new lab will encompass
research and development activities in the
fields of military reconnaissance systems,
acoustics, solid state and vacuum physics.

BRACH MFG. CORP., A DIV OF GEN-
ERAL BRONZE CORP., has expanded its mag-
netics program to include the manufactuve of
amplifiers and systems.

FLUORULON LABORATORIES, INC. has
moved into new enlarged quarters to meet de-
mands for its custom conversion of Teflon and
Kel-F. The new building is on Passaic St. in
Caldwell, N. J., directly opposite the Curtis-
Wright Airport hangar and control tower.

MID-WEST

RCA SEMICONDUCTOR AND MATERI-
ALS DIV. has established an East Central
Sales Office at 714 New Center Bldg., Detroit.
Paul M. Lufkin will be the resident field en-
gineer of the office.

GENERAL ELECTRIC COMPANY will
consolidate all operations of its Communica-
tion Products Dept., now located in four New
York state cities, at an existing company
plant in Lynchburg, Va.

BURROUGHS CORP., ELECTRODATA
DIV. has established a new district sales
oftice at Denver, Colo. which will serve the
Rocky Mountain area. Charles V. Hoge will
be in charge.

MINNESOTA MINING AND MFG. (O.
(3M) has reduced the price of its *“Scotch”
brand #179 “VR” magnetic tape by 79%. This
means that net price on the standard 64-min.
roll has been cut from $306 to $282.90.

ELECTRO-VOICE, INC. recently played
host to 25 of the nation’s top Electro-Acoustic
distributors attending the first Electro-Acous-~
tic Sales and Engineering Seminar.

FAIRCHILD CAMERA AND INSTRUMENT
CORP. has purchased the assets of the Aeme
Teletronix Div. of NEA Service, Ine. of
Cleveland, Ohio. Acme Telectronic manufac-
tured telephoto, facsimile transmitting equip-
ment, and color scanning devices.

ELECTRONIC INDUSTRIES -

WEST

COHU ELECTRONICS, INC. has received
new orders for electronic instruments to be
used in the military defense program ihich
amount to more than $500,000. The largest
dollar volume order, over $300,000, came from
the Martin Co. for DC amplifiers.

AMPEX CORP. reveals that color television
can now be recorded magnetically on one
Videotape Recorder and played back on any
other. This interchangeability has been an
everyday procedure with black and white but
is new for color TV.

APPLIED RESEARCH LABORATORIES,
have occupied a new 51,000 sq. ft. building in
Glendale, Calif.

R/S ELECTRONICS CORP. has been
awarded new development and production
contracts totalling $100,000 by Convair Astro-
nautics. The orders cover manufacture of i-f
amplifiers for use in the Atlas ICBM.

LING ELECTRONICS, INC. has reccived
new orders in excess of $500,000 for the com-
pany's high power vibration testing systems.
The largest order was from the French Air
Ministry for the purchase of a single vibration
test system to cost more than $150,000.

PARABAM, INC. of El Segundo, Calif., has
been awarded a contract for design and fabri-
cation of 22 astrodome type tracking camera
shelters by H. B. Zachry Co. of San Antonio,
Tex.

SECODE CORP. is the new name for Elec-
trical Communications, Ine. No changes in
management are contemplated by the 3l-year-
old San Francisco eleetronics firm.

LOCKHEED MISSILE SYSTEM has un-
veiled plans for a new $7-million addition to
its main plant at Sunnyvale, Calif. The addi-
tional 846,000 sq. ft. building will bring to
1,687,000 sa. ft. the total building space at
the division.

DAYSTROM PACIFIC CORP. moved to
9320 Lincoln Blvd., Los Angeles 45.

SEQUOIA WIRE & CABLE CO. has ac-
quired Hall-Secott Electronics of Burbank.

PACKARD - BELL ELECTRONICS CORP.
was awarded a $300,000 contract by Aerojet-
General Corp. to develop a missile impact pre-
diction system for Cooke AFB.

INTERNATIONAL RESISTANCE (0. has
formed a new District Sales Office to be lo-
cated at the IRC Hycor plant, 12970 Bradley
Ave., Sylmar, Calif.

BECKMAN INSTRUMENTS, INC. is the
recipient of a $160,000 contract from Sun-
strand Turbo, a division of Sundstrand Ma-
chine Tool Co., for an electronic system that
will determine automatically the efficiency of
the accessory power supplied of guided mis-
siles prior to launching.

AMERICAN ELECTRONICS, INC., Los An-
geles, has introduced a new line of static fre-
quency converters., Power ratings range from
10VA to 2.5 KVA.

TEXAS INSTRUMENTS INCORPORATED
has opened a new sales office of its Semicon-
ductor-Components Div. at 317 Town and
Country Village, Palo Alto, Calif. George
Pantaze is the manager.

DEFENSE AND TECHNICAL PRODUCTS

DIV. is the new name for Rheem Mfg. Co.’s
Aireraft Div. at Downey, Calif.
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VOLTAGE TUNABLE

In Thousands—Mc.

10 15 20

25 30 35

40

QK 546

1,000-2,000 Mc.

QK 5494

1,600-3,200 Mc.

QK 518

2,000-4,000 Mc.

QK 533

2,400-4,700 Mc.

QK S28

3,600-7,200 Mec.

QK S4a3

4,800-9,600 Mc.

QK 610

6,700-11,400 Mc.

QK 535

8,000-16,000 Mc.

R~
4 L
o

QK 536

15,500-24,000 Mc.

QK S37

23,500-37,500 Mec.

NOW — 2 New Raytheon Backward Wave Oscillators
DOUBLE FREQUENCY COVERAGE

The most complete line in the industry now tunes from 1,000 to 37,500 Mc.

Specifications — QK518. Frequency:
2,000-4,000 Mc. Rapid electronic tuning
by varying delay line voltage from
150-1,500 v. Power output: 0.1 to 1 w.
Complete with compact permanent mag-
net. Approximate maximum dimensions:
10” long, 434" high, 474" wide.

Wide, rapid electronic tuning — 1,000 Mec.
to 37,500 Mc.—is one outstanding perform-
ance advantage in Raytheon’s extending
line of Backward Wave Oscillators. Others
are: permanent magnet focusing; high
signal-to-noise ratio; operation under con-
ditions of amplitude or pulse modulation.

Raytheon Backward Wave Oscillators
are gaining wide acceptance in micro-

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-54, Waltham 54, Mass.

Regional Sales ®ffices: 9501 W. Grand Avenue, Franklin Park, Ill. 5236 Santa Monica Blvd., Los Angeles 29, Cal.

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes,
Power Tubes, Miniature and Sub-Miniature Tubes, Semiconductor Products, Ceramics and Ceramic Assemblies.

Crcle 13 on Inquiry Card, page 121

wave equipment applications as local
oscillators for radar receivers and as signal
generators.

Our development laboratories can tailor
tubes for specific requirements including
narrower band, lower voltage, or higher
power for primary transmitter use. Any
question you may have will be answered
promptly, without cost or obligation.

Excellence in Electronics
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SINERAL PURPos

* HIGH VOLTAGE

DISC CERAMICONS®

Applications for

* Transistor and
Vacuum Tube
Circuits

* Coupling
* By-Pass

* Filtering

* Frequency

Determining
[ 4

®* Radio
¢ Television

* Computing
Devices

¢ Instruments

® Business Machines

* Navigation
Equipment

* Radar

* Guided Missiles

* Communications
Equipment

ERIE is supplying the electronics industry
with a wide variety of general and special
purpose Disc Ceramicons to meet the needs
of tomorrow’s equipment today.

The four types in which ERIE Disc Cerami-
cons are available are offered in a wide range
of values. Low inductance metallic silver
electrodes are intimately fused to the ceramic
dielectric at high temperatures. Excellent
moisture protection is obtained by high
vacuum wax impregnation of the thermo-
setting phenolic coating. Heavily tinned
copper leads provide superior solderability.

TRANSISTOR Disc Ceramicons are tailored to the
high capacitance and critical space requirements
associated with transistorization. Available to .1 mfd.
Rated at 100 VDC.

GENERAL PURPOSE Disc Ceramicons have excel-
ent electrical characteristics and provide effective
performance for all applications requiring from 1.5
mmf to .033 mfd. Rated at 500 VDC.

HIGH VOLTAGE Ceramicons employ the
same basic diameters and design that have been
standardized in 500 volt ceramic capacitors. Con-
servative ratings from 1 KV to 6 KV D.C.W. are
based on extensive life test darta.

TEMPERATURE COMPENSATING Disc Cerami-
cons offer a wide combination of temperature
coefficient and capacitance values. These low loss
Ceramicons are available in capacity ranges from
L5 1o 4700 mmf, at 500 V.D.C.W. and temperature
coefficients ranging from P120 through N5600.
Capacitance tolerances as close as *1%.

Write for complete description and

specifications of ERIE Disc Ceramicons

ERIE RESISTOR CORPORATION

MAIN OFFICES: ERIE, PA, U.S. A.
FACTORIES: ERIE, PA. * HOLLY SPRINGS, MISS. » TRENTON, ONTARIO, CANADA

Circle 14 on Inquiry Card, page 121

22

MENSAI 1

1

ELECTRONIC INDUSTRIES -

Tele-Tips

(Continued from page 18)

will last more than 15 years in
Tucson, Ariz,; Roswell and Santa
Fe, N. M., the slowest rusting rate
for the country. Rust-Oleum has
compiled an Index of the 523 larg-
est American cities, and the com-
parative rust rate for each city.

ELECTRONIC MONEY. One of
the consequences of electronic
progress foreseen for the future
is a “moneyless society” in which
each citizen will carry around a
small printed circuit showing the
amount of money he possesses.
The printed circuit card would be
handed over in place of money in
stores, banks and other establish-
ments. Special machines would
deduct from the card the amount
of the purchase and the name and
address of the purchaser, and
write in electronically the new
balance. Designers for Industry,
of Cleveland, has already designed
and manufactured the cards.

ENGINEERS' JOINT COUNCIL
is concerned over the frequent
use of the phrase, ‘“science and
technology.” The more accurate
designation, they point out, is
“science and engineering.”

JACK BINNS never had it so
good. The little fishing boat Skip-
per II, sinking off San Nicolas Is-
land, Calif. sent out an SOS. The
fishermen marveled at the re-
sponse, which included:

The cruiser U.S.S. Los Angeles

The aircraft carrier U.S.S. Bon-
homme Richard

The freighter P&T Adventurer

Two Coast Guard seaplanes

A Coast Guard cutter, which
towed the craft and fishermen to
port.

THE JET ENGINE of Republic’s
new F-105 fighter bomber chews
up air at the rate of a million
cubic feet per minute. Computers
in the aircraft—seven of them—
include an electronie co-pilot, au-
tomatic fire control, “toss bomb-
ing” computer, automatic radar
system and other navigation and
identification systems.

October 1958



EE EEEE AN EEEE NN EEE N NEENENNEN
FOR A MIRROR BRIGHT FINISH

“SILVA-BRITE'" SILVER PLATING PROCESS . . . Provides hard,
bright, highly-ductile finish in stable deposits from flash to heavy.
Water-clear solution enables plater to watch process; parts
AMERICAN falling into tank may be recovered without contamination.
PLATINUM Uniformly good results with current densities from 10 to
& SILVER 40 amperes per square foof; operation and control are non-
DIVISION crifical, economical. Filtration through activated carbon removes
organic confaminants; no purification downtime. Excellent
throwing power, less tendency toward bath decomposition or
fumes. Write for fechnical bulletin.
American Platinum & Silver Division, 231 New Jersey Railroad

Avenue, Newark 5, N. J.
Circle 15 on Inquiry Card, page 121

EE EEEEENEEEEEEEEEEENEEENENENEN
FOR CONTROLLING TEMPERATURE
T THERMOMETAL® . . . for use in electrical appliances, thermal

cufouts, heating controls . . . in any application involving the

indication and accurate control of temperatures,

TERouETAL electrical currents, voltages, efc. Supplied in strip form,

H. A. WILSON
DIVISION

rolled and slit to close tolerances and tempered to meet

specifications. Also supplied as elements and sub-assemblies,

with or without contacts attached, fabricated in accordance

with specifications.

H. A. Wilson Division, U. S. Highway No. 22, Union, N. J.
Circle 16 on Inquiry Card, page 121

THERAMOME TAL

RN E R N S RE N EN R EEEEE =
FOR PURIFYING AND PURIDRYING

DEOXO® PURIFIER . . . provides low-cost catalytic purification

of hydrogen and other gases to the extent of less than

one part oxygen per million. Requires no operating expense,
no maintenance, no reactivation, no auxiliary heating,

no water cooler. DEOXO® DUAL PURIDRYER . . . combines
confinuously-operating, dual tower, automatically-run drying
vnit with the features of Deoxo Purifier—catalytically
produces pure, dry hydrogen, so pure it contains less than
one part oxygen per million, so dry that it has a dew point
of better than —100° F.

Chemical Division, 113 Astor Street, Newark 2, N, J.

Circle 17 on Inquiry Card. page 121

(E'NG’ELHARD INDUSTRIES, INC.)

*

113 ASTOR STREET
NEWARK 2, NEW JERSEY
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AMPHENOL

AMPHENOL ELECTRONICS CORPORATION

chicago 50, illinois

SHORT MS “t”

Smallest, lightest MS “E” types.
Unitized rear sealing grommet.
Pre-filled solder pockets.

cal

+400°F. CONTINUQUS

. and higher ratings for short
durations. Environmentally re-
sistant. “Poke Home” contacts.

MINNI
MINIATURE “E"

Altitude - moisture resistant.
Stainless steel pins and bayonet
slots. 257°F.

93 SERIES
RACK & PANEL

Complete connector family.
Crimp termination “Poke Home”
contacts +200°C.

94 SERIES
RACK & PANEL

Polarized aluminum shells.
“Poke Home” contacts. Up to 63
contacts. +257°F.

‘

AMPHENOL ‘“POKE HOME' CON-
TACT CONCEPT IS COVERED BY:

U.S. PAT. NO. 2,419,018

Circle 18 on Inquiry Card. page 121

ELECTRONICY
INDUSTRIES

|International

Nippon Kokan K.K.’s Mizue Works
near Tokyo, Japan, will be the first
overseas application of Westinghouse
Electric Corporation’s new Prodac.
card programmed, control system and
the Japanses steel industry’s first
automatic steeir mill.

The U. S. Exhibit at the 27th In-
ternational Trade Fair at Izmir. Tur-
key, is outdrawing participants from
other nations by a wide margin. Based
on the theme “Modern Science and
Technology Gives Us More and Better
Products,” the 1958 U. S. Exhibit is
showing a variety of products, demon
strations and scientific methods that
improve evervday living.

Details of the European Common
Market including its effeet on U.
Business, particularly its marketing
and manufacturing policies and the
major restrictions and obstacles in-
volved are contained in “The Euro
pean Common Market: New Frontier
for American Business.” American
Management Association Ine., 1515
Broadway, Times Square, New York
36, N. Y.

Consolidated Electrodynamics Corp.
announces the establishment of an
International Dept. within its Market-
ing Division. The new department
will handle export sales and foreign
operations of the company’s wholly
owned subsidiary in Frankfurt-Main
Germany, GmbH. Rodney W. Meyer
was named director and Wallace E.
Kirby manager of the export office.

Sealectro, Ine., has appointed Bel-
ram Electronics, Brussels, Belgium,
as rep in Belgium and Yugoslavia.

Ghana is interested in selar conver-
sion devices. Minister of trade and
industries, Kojo Botsio, received pro-
posals on the use of solar devices
from Hoffman Electronics’ Semicon-
ductor Division.

Radioviser Parent Ltd., London
Eng., will represent Robotron Corp.
Detroit, Mich., in the British Isles and
Continental Europe, and Electrical
Control & Engineering Ltd., Camper-
down, Sydney, Australia, will handle
the company’s line in Asia, New
Zealand, and Australia.

The Corblin Company of Paris,
France, has designated The American
Instrument Company, 8030 Georgia
Ave., Silver Spring, Md., as sole U. S.
distributor for Corblin diaphragm-
type pumps and compressors.

Transradio Chilena, Cia. de Radio-
telegrafia Ltda., has placed in com-
mercial operation a Marconi HS 41
10kw H.F. ISB telegraph transmitter
at Santiago, Chile.



YOU GET 33 TIMES THE ADJUSTABILITY
WITH BOURNS POTENTIOMETERS!

Compared with the conventional single-turn rotary potentiometer,
the adjustability of Bourns potentiometers is a 33:1 improvement.

Providing 9000° of rotation instead of 270°, Bourns potentiometers

simplify and speed up the adjustment or balancing of circuits.
You can repeat any setting quickly and easily.

Settings are virtually immune to shock, vibration and acceleration.
Translatory action of wiper provides inherent stability. The rigidly
mounted wiper is driven by a threaded stainless steel shaft,

which is actuated by your screwdriver. No need to recheck settings after
a lock-nut is tightened. There isn’t any lock-nut.

Available with printed circuit pins, solder lugs, or stranded insulated leads.

BOURNS

Laboratories, Inc.
P. O. Box 2112-B * Riverside, California

ORIGINATORS OF TRIMPOT® AND TRIMITR®
PIONEERS IN POTENTIOMETER TRANSDUCERS FOR POSITION, PRESSURE AND ACCELERATION

ELECTRONIC INDUSTRIES

Protected by U.S. Paten’s 2,706,230; 2,777,926. Other Patents Pending.
Circle 19 on Inquiry Card, page 121
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TAPES YOU CAN
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The term "SCOTCH" is a registered trademark of 3M Company, St. Paul 6, Minn. Export: 99 Park Avenue, New York. Canada: London, Ontario.
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T R U S T because only SCOTCH

BRAND

Instrumentation Tapes assure absolute dependability
inch after inch...reel after reel

You can’t afford to compromise with accuracy, reliability
and uniformity in critical recording work — instrumen-
tation, computers, machine tool control and other tech-
nical applications. You need a magnetic tape of proven
instrumentation quality, “ScoTcH” Brand Magnetic Tape.

These are precision tapes — engineered in the world’s
leading tape laboratories to meet your specific needs.
You can trust “ScorcH” Brand Instrumentation Tapes
because they’re made of only flaw-free materials and
every reel put to more than 100 rigid quality control tests.

PHYSICAL AND MAGNETIC PROPERTIES OF
“SCOTCH” BRAND MAGNETIC TAPES — INSTRUMENTATION QUALITY

Tape Number 108 109 128 Hi-Output 159 Extra Playi
Description Std. Instrumentation Std. Instrumentation Instrumentation Instrumentation
Physical Properties - - -
Backing Material Polyester Acetate Polyester Polyester
Thickness in mils

Backing 1.45 1.42 1.45 .92

Coating .55 255 .65 .35
Ultimate Tensile Strength

Va” Wide —

Room Condition 9 5.8% 9 T#
Yield Strength 5%

Stretch in 14" Width 5.4% 4.5% 5.4% 3.8%
Elongation at Break 100% 25% 100% 100%
Coefficient of Friction 0.33 0.33 0.30 0.33
Residual Elongation 0.5% 1.5% 0.5% 0.5%
Slitting Tolerances +.000 ins +0.0% +.000 ins. +.000 ins.

—.004 ins —0.8% —.004 ins. —.004 ins.
Toughness
Tear — grams 26 3 26 12
Impact — Kc —cms 100 20 100 70
Coefficient of Expansion*

Humidity (units per

% RH change) 1.1 x 10-5 15 x 10-3 1.1 x 10-5 1.1 x 10-5
Temperature (units

per °F.) 2 x 10-5 3 x10-3 2 x 10-5 2 x 10-5
Temperature Limits for

e Use
Low —40°F. —40°F. —40°F. —40°F.
High —+140°F. +140°F. +185°F. +140°F.
tRelative Wear Ability 100% 100% 250% 100%
__Magnetic Properties ]
Intrinsic Coercivity (Hci) 250 250 240 240
Oersteds Retentivity (Brs)

Gauss 700 700 1100 1160
Remanence (Flux lines/

Ya” tape) 0.6 0.6 1.2 0.6
Relative Output in db

at 1% distortion**

15 mil Wave Length [¢] o] +6 [+]
Relative Sensitivity
in db**
15 Mil Wave Length o} 0 +3.5 +15
1 Mil Wave Length [¢] 0 0 +3.5
Erasing Field 1000 1000 900 800
Uniformity at 15 Mil Wave Length
Within a Roll +3% +3% +3% +3%
Roll to Rall *=10% +10% *10% *10%
Dropout Count**
Errors/1 Roll 1 1 1 1

*These coefficients are unitless and represent the change per % RH or degree Fahrenheit over
the following ranges:

Humidity: 20 % RH to 80 % HR

Temperature: -30°F, to +-130°F,
*#At optimum bias for each tape type.

*#% Measured by recording 200 non-return pulses per inch on a 0.035" track. A reductior to less
than 50% normal signal amplitude constitutes a signal error, Zero errors are measured by
saturating the tape undirectionaliy. Each spurious signal greater than 10% of normal signal
anzmolét'ude constitutes a zero error. Errors per roll based on recording 7 tracks on rclis 4"
X 25007,

tRelative wear ability is considered as 100% for 109 Tape. Relative output is established by 109
which is designated as zero. All other tapes are expressed as gradations from this reference point.

e —————— ———————————— e —————— =
I Mggnesort,a Mining gltMng. |(:g.,“}‘ns’(rum{entation Tape Div. :
1 9 Bush Avenue, St. Paul 6, Minnesota
FREE .BO,OKLET. Get all th.e faCts.abOUt | Please send me a free copy of your instrumentation booklet. |
America’s most complete line of instru- I name I
mentation quality tapes. Mail this cou- | - |
pon for your free specification catalogue. | POSITION_— — |
= COMPANY. o _ I
| ADDRESS —
| crry _ ___ZONE STATE. |
ISR A
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New Transistor Directly
Replaces Vacuum Tubes

Among the new developments at
General Transistor’s research lab-
oratory is a new high voltage npn
germanium transistor designed

the tape guid

that hglped s "-OUr-s'ate"it.e‘s . specifically as a direct replace-
B A SR L ' ' ment for vacuum tubes without
L ¥ N (Evd SEERRR intu orbit.“ circuit changes. The new unit

is designed for operation with a
minimum of 90 v. supply voltage.
It is particularly suitable for driv-
ing the Burrough’s “Nixie” read-
out devices.

The new transistor becomes com-
mercially available this month.

Research Laboratory at General Transistor

Among the other applications
foreseen are as core drivers in
computers, and other similar cir-
cuits where a high voltage driver
is coupled to an inductive load.
General Transistor officials are
almost equally enthusiastic over
their new 4-layer germanium
switch, a high voltage unit de-
signed to drive computer cores.
This unit, too, requires approxi-
mately 90 v. In computer applica-
tions, it has the advantages of
shorter pulses, more positive “on,”

SOUNDCRAFT TYPE A TAPE FOR DIGITAL RECORDING = " "istcr Sviehin: oa in the

% gL Jra 2ad S shetly

The Ford Instrument guidance provides higher signal output and | G-T research labs is a new al-
system in Army Jupiter-C missiles greater retentivity . . . plus unique | loyed junction silicon straight in-
that launched the Explorers into surface hardness and high thermal | line transistor featuring very low
space...and the recording system stability. Soundcraft’s exclusive | Saturation resistance. It is also
in the Navy’s Vanguard...em- Micro-polishing and Uni-level designed for operation as
ployed a most reliable magnetic coating processes help provide the switching transistor.

medium — Soundcraft Type A eleptrical and physical uniform-
Tape. Only Soundcraft Type A S l_tI)_' fou;d only ig Soundcraft
Tape has electrical and physi- ype A Tape. Send for de- | pc A to Manufacture
cal stability to merit selec- tailed Type A Brochure! ofs .u tu
Silicon Rectifiers

tion in these vital missions One tape can’t serve all

...and in your own instru- needs...For Your Tele- RCA is entering the silicon rec-
mentation applications. S0 ;"f;f;"_}ﬁf%’;gi;ﬁ‘r’:‘;’; tifier field. The introductory prod-
The RCCH oxide formu- o Soundcraft Type B Tape for ucts are two departmental type

silicon rectifiers of the diffused-

lation in Type A Tape F e | Telemetering! X . ;
1 junction type for use in the power

supplies of TV and radio receiv-

e . 5 |
SOUNDCRAFT ers. phonographs and other elec-
REEVES CORP, tronic equipment.

Dep't EI, 10 East 52 St., New York 22 - West Coast: Dep’t El, 342 N. La Brea, Los Angeles 36 ra | More News on page 38

28 Circle 21 on Inquiry Card, page 121 ELECTRONIC INDUSTRIES + October 1958



Crystal filters i[”

X ¥
XyprA

TYPICAL RESPONSE CURVES
INDICATING THE VARIOUS SHAPE
FACTORS AVAILABLE IN STANDARDIZED
BURNELL CRYSTAL FILTERS

ARBITRARY UNITS

30 20 10 0 10 20
o s ) S ) D R R

ARBITRARY UNITS
M 100 w0 0 %
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sub-miniature |
relays

with high performance

characteristics

Vibration: 10 to 34 cycles per second at mazimum excur-
sions of .4". 34 to 2000 CPS 20G's acceleration.

Weight: 0.45 ounce (max.)

Size: .875” high x .797” wide x .359" thick max.

Pull-in Power: 250 milliwatts at 25°C.

Contact Rating: 2 Amps resistive at 32 VDC or 115 VAC.

berutlon. 10 G to 500 cps.
Weight: .09 oz.

Size: H: .530”=.015; W: .392" =,010"; D; .196" =, 0l10%;
Lead length: 1. 5"+ 0625,

Pull-in Power: 100 Milliwatts.
Contact Rating: .25 Amp at 28 VDC resistive load.

c Vibration: Low Frequency—lO G's, 10-55 CPS
(total max. excursion, .06").
.and High Frequency—15 G's, 55-2,000 CPS.
H Weight: 1.5 ozs., approximately.
a
nnouncing Size: 74" =14" sq. x 114" =1g".
Pull-in Power: 340 Milliwatts at 25°C.
Contact Rating: 5 Amps at 26.5 VDC or 115 VAC,
60 Cycles resistive load.

Shock:'100 G’s, per MIL-R-5757C, Shock Test II.

B
NM
the famous
NEOMITE

the brand-new

dvance Sub-miniature Relays

are ideal for critical aircraft and mis-

sile applications. They feature small size, low

weight, and high-precision performance. All
have low power requirements.

Write today for
complete data sheets,

AVAILABLE FROM LEADING DISTRIBUTORS

ADVANCE RELAYS

A PRODUCT OF ELECTRONICS DIVISION
[I_G'N ELGIN NATIONAL WATCH COMPANY
30 Circle 23 on Inquiry Card, page 121

Dept. H, 2435 N. Naomi St., Burbank, Calif.
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Personals

Owen E. Thompson is now an Ap-
plications Engineer for Secode Corp.

Robert J. Ehret, Senior Engineer at
Ampex Corp., has been promoted to
Staff Engineer. He holds 16 United
States patents in the electronics field.

Jerome R. Steen has been appointed
Engineering Reliability Specialist for
the Ballistic Missile Early Warning
System (BMEWS) Program of Syl-
vana Electronic Systems, a division
of Sylvania Electric Products, Inc.

John A. Rhoads has joined Packard-
Bell Electronies Corp. as Director of
Engineering in the Technical Prod-
ucts Div. Prior to joining Packard-
Bell he was associated with Collins
Radio Corp. in Burbank, Calif.

J. A. Rhoads

J. P. Van Duyne

John P. Van Duyne has been ap-
pointed Engineering Manager of the
Boonton Radio Corp. He was formerly
Manager of TV Engineering for the
Westinghouse Electric Corp. in Metu-
chen, N. J.

Hugh 8. Christian is now Elec-
tronies Division’s Chief Engineer for
the Diamond Power Specialty Corp.
He was formerly Chief of the Engi-
neering Services Dept., Microwave
Div. of Motorola, Inc.

Jack 1. Stahl has joined Servo Corp.
of America as Production Manager
of their manufacturing division.

Dwayne W. Jensen has been ap-
pointed Director of Engineering of
Tresco, Inc. He was previously on the
staff of the Research Div. of Bur-
roughs Corp.

Ray L. Reid has just been appoint-
ed Assistant Chief Engineer of Ling
Electronices, Ine.

Bock Lee has been named Design
Engineer in the Engineering Staff of
Lynch Carrier Systems, Inc.

David L. Weeks is Project Engi-
neer for the portion of the USAF’s
Dyna-Soar Program being performed
by the Autonetics Div. of North
American Aviation, Inc.

October 1958



Ampere

' E}MPerea

6939 §

FADE 1N USAN

Amperex 6939

5 watts Amperex 6360
total anode 14 watts
dissipation total anode Amperex 6907
dissipation | 20 watts
total anode
| dissipation

p———

Amperex

6939 QUTPUT STAGE

FREQUENCY TRIPLER  POWER AMPLIFIER
300

AR A e TG

Max. Power Input Max. Power Output:
Type (watts) {watts)

14 ICAS 7.5 ICAS
6939 | 12 €CS 5.8 CCS$

6360 ' 30 ICAS 18.5 ICAS
e

22.5 CCS 14.5 CCS

—

112 ICAS
6907 90 CCS © 67 CCS

150 ICAS 96 ICAS
SEh4 120 CCS 90 CCS




FOR TOP RELIABILITY

MILITARY AND INDUSTRIAL
HERMETIC AUDIO AND POWER COMPONENTS. .. FROM STOCK

ideal for high reliability industrial applications. Listed
below are a few of the hundred stock types available for
every application. Industrial ratings in bold.

UTC stock hermetic units have been fully proved to MIL-
T-27A, eliminating the costs and delays normally related
to initial MIL-T-27A tests. These rugged, drawn case, units
have safety factors far above MIL requirements, and are

Unbal.
Type MiL Pri. Imp. Sec. Imp. 6Cin Response Max. level
_No ___ hpplication Type Ghms Ghms  Pri.MA  2db (Cyc.) dbm
Typical H-1_ Mike, pickup. line to grid  TF4RXIOYY 50, 200CT, 500CT 50,000 0 50-10,000 + 5
= ! H-2_ Mike to grid TF4RX11YY 82 135,000 50 250-8,000 +18
Miniature Audios H5  Single plate to P.P. grids  TF4RXISYY 15,000 " 95000CT 0 50-10,000  + 5
RC-25 Case H-6 %lélgll: Pprliate to P.P. grids,  TF4RX15YY 15,000 95,000 split 4 200-10,000 +11
Glieslx ‘;‘53{’322 RS H-7_ Single or PP plates to line  TFARKI3YY 20,000CT 150,600 4 200-10,000 21
-9 oz H-8  Mixing and matching TF4RX16YY 150/600 600CT O 50-10,000 + 8
H-14  Transistor interstage _ TFARX13YY 10K/2.5K, Split 4K/1K split 4 100-10,000 +20
H-15  Transistor to line TFARX13YY 1,500 CT 500/125 split 8  100-10,000 +20
Unbal.
1ype MiL Pri. Imp. Sec. Imp. DC in Response Max. level
No. Application Type Ohms Chms Pri.MA -+ 2 db (Cvc.) dbm
H-20  Single plate to 2 grids, can  TF4RX15YY 15,000 split 80,000 split O 30-20,000 +12 .
_also be used for P.P. plates - - ) Typical
H-21  Single plate to P.P. grids, TF4RX15YY 15,000 80,000 split 8 100-20,000 +23 Compact Audios
DC in Pri.
H-22  Single plate to multiple line  TF4RX13YY 15,000 50/200, 8  50-20,000 +23 RC-50 Case
o - 125/500 g 1-5/8 x 1-5/8 x 2-5/16
H-23  P.P. piates to multiple {Ine  TF4RX13YY 30,000 split 50,200, 8 30-20,000 +19 8 oz.
- 125/500 BAL.
H-24  Reactor TF4RX20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms
65 Hys.-10 Ma. DC, 1500 ohms
K-25  Mixing or transistors to line  TF4RX17YY 500 CT 500/125 split 20 40-10,000 +30

Unpai.
DC in
Pri. MA

0

Max. leve)
dbm

MIL Pri. Imp.
Type Ohms

~ TFARXISYY 10,000
TFARXL3YY 10,000
TFARX13YY 30,000

Sec. Imp.
Chms

90,000

Response

~+ 2.db (Cyc.)

300-10,000

200 3 300-10,000
50 1 300-10,000

TFARX20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms.

TF4RX15YY 25,000 (DCR800) 1,000 (DCR110) .5  300-10,000

TF4RX13YY 10,000 CT (DCR600) 2,000 CT

2 300-10,000
TFARX17YY 500 CT (DCR26) 600CT 10 300-10,000

Type
No Application
H-31  Single plate to 1 grid, 3:1
H-32_ Single plate to line

H-33  Single plate to low imp.

H-35 Reactor
H-36  Transistor Interstage -
H-39  Transistor Interstage
H-40A Transistor output

Typical
Subminiature Audios

SM Case
1/2x11/16 x 29/32
.8 oz.

Type HV Sec. Military Rating Industrial Rating H
No. 4] BC MA*  Fil. Secs. i DC MA*  Fil. Secs. case Typical
H-80 450 120 6.3V,2A 130 6.3V,2.58, _FA Power
H-81 500 /550 ~ 65/55 6.3V,3A-5V,2A 75/65 6.3V,3A.-5V,2A. HA i Transformers
H-82 540 600 110/65 6.3V,4A.-5V,2A. _ 180/100  6.3V,4A.-5V,2A. L] .
H-84 700/750 170/110  6.3V,5A.-6.3V,1A.,5V-3A. 210/150  6.3V,6A.-6.3V,1.5A.-5V,4A. KA 4 Pri: 115V 50/60 Cyc.
-89 850,/1050 320/280 6.3V,8A.-6.3V,4A.,5V-6A. 400/320 6.3V,8A.-6.3V,4A.-3V,6A. 0A \ *Choke/Cond. inp.
_— — - — = =t — ,/__—-——‘
Q
L [ ¢ a0
Type Sec. Test Type Sec. Test (O Typical
Ho. Volts 7Amps: Volts Case No. Vaolts Amps. _yoltg_ Case v ¢ 2 ‘b“f(% F.Iyp'
H-121 25 10012) 10KV 1B H131  63CT  2(2.5 2500 FB | e ilament
w122 2.5 20(26) 10KV KB H-132 g.g ¢r 6(7) 2500 JA S Transformers
. 6(7) .
— e . — - Pri: 105/115/210/220V
H-125 5 10012 10KV KB ~H133  63CT 78 2500 HB e;'cep‘: 4_130/(1%) agd
H-130 63CT  6(75) 1500  AJ H-134 6.3CT 1012 2500 HA H-131 (115/220) 50/60 Cyc.
p— Type MiL Ind. @ MA Ind. @ MA Ind. @ MA Ind. @ MA Res. Max. DCV Test V.
. No. Type Hys. [1] Hys. DC Hys. 1] Hys. [1]n Ohms Ch. Input RMS Case
Typical H-71 TFIRX04FB 20 40 185 50 155 60 10 70 350 500 2500 Fd
Filter H-73  TFIRX04HB 11 100 9.5 125 75 150 55 175 150 700 2500 HA
Reactors H-75  TFIRX04KB 11 200 10 230 85 250 6.5 300 90 700 2500 KA
H-77  TFIRX04MB 10 300 9 350 8 390 6.5 435 60 2000 5500 M8
H-79  TF1RX04YY 7 800 6.5 900 6 1000 55 1250 20 3000 9000  7x7x&

UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y.
PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD. LOS ANGELES 16, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: ““ARLAB"
Circle 2§ on Inquiry Card. page 121

And Special Units to
Your Specifications




Why SHOULDN'T | be interested in

key man insurance?

“This is for sure . . . the brains of my key

men are my biggest business asset.”

Almost every company has one or more
key men who are responsible for its
growth and continuing success. If death
takes one of these men, the company
stands to lose money . . . at least until a
replacement can be found and trained.

You can avoid such a loss through Atna
Life’s Key Man Insurance Plan. This
plan provides the ideal method of pro-
tecting the living value of the important
men in your business. It gives you the

money you will need . . . when you need
it . . . in the period of adjustment and
replacement.

And during the lives of key men, the
insurance has important cash values,
giving you larger lines of credit and lower
rates of interest.

Thoroughly trained representatives in 91
agencies from coast to coast are ready to
offer you this unusual Atna Life
Business Planning Service.

ATNA BUSINESS LIFE INSURANCE
PLANS ARE SPECIALLY DESIGNED ...

@® To preserve PARTNERSHIP value when death comes
to any partner.

@® To preserve SOLE PROPRIETORSHIPS for heirs
or selected employees.

@® To preserve ownership values when death comes
to any stockholder in @ CLOSE CORPORATION.

® To indemnify any firm for the death of a KEY MAN.

Atna Life Insurance Company
Hartford 15, Connecticut

ATNA LIFE

INSURANCE COMPANY

Gentlemen:
Please send me a copy of your new business life insurance booklet

Afiliates: “Will This Man Take Your Business With Him When He Dies?"
FETNA CASUALTY AND SURETY COMPANY Name
STANDARD FIRE INSURANCE COMPANY Address

Hartford, Conn.

ELECTRONIC INDUSTRIES Circle 3 on Inquiry Card, page 121 Circle 4 on Inquiry Card, page 121 —— 5



* 1, RCAVICTOR USES

“HIS MASTER'S YOICE"

for its printed circuits 1n...

- * ~
’Q"“ p\\
N v
o
/8 or ¥
1% w MULTIPLE PRINTED CIRCUITS showing laminated board using Revere Rolled Copper

with resist applied (left) and with circuit etched (right).

T -

AT TOP YOU SEE back of printed circuit after dip
soldering, while below it are the electronic components
mounted and soldered ready for installation in one of
the RCA Victor Color Television sets.




REVERE ROLLED COPPER

1V colo
TV
?; SETS

In the type of color television set turned out by RCA Victor
there can be no margin for error. That is why RCA Victor
Engineers when they turned to printed circuits for their color
TV sets thoroughly tested the various materials available. Here
are the reasons they use Revere Rolled Copper:

1. Even the finest lines are comparatively free from pits,
pinholes and other imperfections.

2. Thickness is consistently uniform without sacrifice of
conductivity, resulting in etching at better production
rates.

3. There are no peaks or valleys in its smooth, hard surface
of uniform density. This permits resist to clean off easily
because there are no pores to hold resistand cause trouble
when soldering.

4, Revere Rolled Copper is relatively free from oxidation as
it comes from the mill and is without lead inclusions. Has
longer shelf life without the need for a major cleaning
operation prior to soldering.

5. Its clean surface permits fluxes to wet readily.

6. In the automatic soldering operation it makes possible a
uniform solder coat, free of skips or bald spots.

REVERE COPPER AND BRASS
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N. Y.

Mills: Rome, N. Y.; Baltimore, Md.; Clinton and Joliet, 1ll.; Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.;
Brooklyn, N. Y.; Newport, Ark.; Ft. Calhoun, Neb. Sales Offices in Principal Cities, Distributors Everywhere.

And these are the very reasons why you should insist that
Revere Rolled Copper be specified by you when ordering
blanks from your laminator.

It is available in unlimited quantities in standard coils of
350 lbs. in widths up to 38" and in .0014, .0028 and .0042
gauges, weighing approximately 1 oz. and 2 oz and 3 oz. per
square foot or heavier if required. Many users have found that
because of its unique characteristics 1 oz. Revere Rolled Copper
can be used instead of the 2 oz. required when other kinds of
copper are used, thus effecting still greater savings in material
cost. Revere Rolled Copper exceeds requirements of standard
specifications and meets Electrolytic Tough Pitch Copper
ASTM BS specification for purity with 99,99, minimum.

Consult your laminator regarding the use of Revere Rolled
Copper for your printed circuits, or contact the Revere Repre-
sentative nearest you through the yellow pages of your local
telephone directory.

REVERE DOES NO LAMINATING OF PRINTED CIRCUIT
BOARDS, MAKING ONLY THE ROLLED COPPER.

REVERE ROLLED COPPER CAN ALSO BE FURNISHED
ROLLED DOWN TO .0006 FOR COIL WINDING APPLI-
CATIONS.

INCORPORATED




CLEVIT

(1]

‘BRUSH"

WITH GAPS AS NARROW AS 20 MICROINCHES

Clevite “Brush’ high resolution magnetic heads permit
major improvements in tape recording systems:

Greater packing density and/or higher frequency recording
at your present tape or drum velocity. Less volume of tape
required.

Up to 10 to 1 reduction in tape or drum velocity at your
present frequencies or pulse repetition rate. More recording
time on the same length of tape.

Reduced playback pulse width, allowing extended pulse
width modulation (pwm) recording; for example, 5 micro-
second pulse width at 120 inches per second tape velocity.

Typical Clevite narrow gap

Special high resolution heads were developed by Clevite to multi-channel head records
meet specific customer applications. They are now commer- more data on an equal
cially available in 2 to 32 channel form in a variety of length of tape.

mechanical configurations. These heads, slightly modified,
may fit your present design requirements. One of our spe-
cialists will be pleased to discuss your application by detailed
correspondence or personal visit. Write: Product Manager,
Magnetic Heads, Clevite Electronic Components, 3311
Perkins Avenue, Cleveland 14, Ohio.

WAVE LENGTH RESPONSE

A— 20 microinches
B—100 microinches
C—250 microinches (Y4 mil) [ l

RECORD WITH NO BIAS L

(o)

— 140 |-

—20

2000 ppi

—30

RELATIVE OUTPUT IN db

—40 —_— -
Oscilloscope photos of pulse recordings 0.02 0.1 1 10

on Clevite high resolution head. Pulse
duration, 1 microsecond; tape speed, WAVE LENGTH IN THOUSANDTHS (107*) INCHES

60 inches/sec.

CLEVITE PIVISION oF MAGNETIC HEADS

ELECTRONIC CLEVITE | [yt s
COMPONENTS

CERAMICS AND ELEMENTS
«——— Circle 4 on Inquiry Card, page 121 Circle 5 on Inquiry Card, page 121 ELECTRONIC INDUSTRIES




ACTUAL SIZE

3 New Midget Pliers hy KLEIN

Here is a new line of genuine Klein Pliers in oblique and long nosed  See your distributor.

patterns specially designed for wiring modern electronic assemblies  No. 257-4 Oblique Cutting Plier. Size 4 in.

or doing any close work in confined space. 321-4% Long Nose Plier 4% in.
These midgets are hardly longer than your favorite package of 322"‘:/’ {Withost Krvsl) 4:/’ in-

cigarettes and their extremely small size will simplify many small _224'4/’ End Cutting Plier 42 in.

close-tolerance iObS. Available with coil spring

i H : : . . No. 257-4C Oblique Cutting Plier
Available in oblique cutting, long nose with and without knurl, 321-4Y4C Long Nose Plier

and end cutting pliers. 322-4%4C {Without Knuri}
' Mathias & Sons

224-4'AC End Cutting Plier
‘ S Established 1857 KLEIN Chicage, 1, U.S.A
W

7200 McCORMICK ROAD « CHICAGOD 45, 1LLINOIS

A g i
- Fr&eeguﬂetin on Kiein Pliers
¥ 0 - oy 2 i i~ L
- Bulletin 758 on Kiein Pliers
i o5 - Tl
%%@;OU on _r_eques& 5
e R DETERRS RS G E, <
L UG RRR NR L E Y A
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Snapshots
of the

Electronic
Industries

CERAMIC "STACKED"™ TUBE

This new Sylvania design uses a “planar” or sandwich-type structure in which the elements

are stacked one atop the other. Ceramic spacers are used instead of conventional mica.

MORE THAN

MEETS THE EYE

Clock-faced device (r) is a multi-position

switch, literally no bigger than your eye.
Avion Div. of ACF Industries makes it.

NOSE CONE CHECK-OUT

Two G.E. flight test personnel check out mose cone after it arrives at Cape Canaveral
from the Missile and Ordnance Systems Dept. Phila. Check will assure it is operatianal.




COMPUTER SIMULATION SUPER ACCELERATION

R. E. Graham and E. E. David of Bell Labs
prepare to photegraph a reproduction of a
TV picture processed by computer simulation.

HIGH SPEED
PRINTER

Dr. T. C. Fry, Maj.
Gen. C. H. Mitchell
and H. V. Widdoes
watch Remington-
Rand’s new High
Speed Printer in op-
eration at Rome AF
Depot

MISSILE CHECK OUT

An IM-99 BOMARC missile section undergoes simulated flight condi-
tions at Boeing Lab. Varying loads are applied at high temperatures.

NUCLEAR “TEST TRACK"
The “C Stellerator,” shown here in model, will be installed at Princeton University for
research

into the fusion process. Allis-Chalmers and RCA are the prime contractors.

Almost instant acceleration to 18 Cs—18 times the force of gravity—is achieved
by this Lockheed X-7 missile as it blasts a scant distance of 2 ft. at Hollaman AFB.

SEARCH RADAR

Sperry engineer checks out search radar for
B-58 Hustler. The radar is part of the
plane’s doppler-inertial navigation system.

“"WHISKERS"

A stereo-microscope is used by Boeing tech-
nician to investigate the growth of trouble
some “‘metal whiskers” on potentiometer.
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A = 1in 35,000,000

How the telephone switching
system sorts numbers in seconds

When you dial out of town, the telephone switching sys-
tem performs an amazing feat. It sorts out the one other
number in 35 million you want, and connects you to it in
seconds. The other telephone may be thousands of miles away.

Bell Laboratories engineers endowed this great switching
network with almost superhuman capabilities. As you dial, the

machine listens, remembers, figures out the best route, makes
connections, alerts, reports, even corrects itself. If it detects
trouble on the way, it files a report, then chooses other circuits
and goes on to complete your call. All you are aware of is the
end product—the completed call.

Yet at Bell Telephone Laboratories, switching engineers
see the present system as only a beginning. Ahead they see—
and are developing—new systems vastly more flexible and
capable than today’s. Nowhere in telephone technology is the
challenge greater. Nowhere are dreams coming true faster.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

DENVER JULY 1958 ? \

These Bell Telephone System directories

list some of the 35,000,000 telephones now linked
by the Direct Distance Dialing system

developed at Bell Laboratories. in seconds,

this unique machine sorts out and connects

you with precisely the number you want.

ELECTRONIC INDUSTRIES - October 1958



A NEW MEMBER
OF THE "l arzian SILICON RECTIFIER
LOW CURRENT FAMILY. ..

The H Serxries

100 to 600 PIV

750 MA TO 55°C

K SERIES - 750 MA

RECTIFIERS ACTUAL SIZE

ELECTRICAL RATINGS Features

CAPACATIVE LOAD

eHigh Reliability—

Max. CURRENT RATINGS-—AMPERES Extra Heavy Duty Junction
S.T. | Peak |Max. | N I T Max. Recurrent Surge .
Type | Inverse [RMS | Max. D. C. Load Max. RMS Peak AMS Max. eHermetically Sealed
Volts - |Volts e Pomc 150°c | 55°c  frooec | 150°c |55°¢ Jooec fisoec [s5°¢ hooec psocc Welded Case
1H | 100 | 70 | 75| 5| .25 | 1875|125 |.625 |75 |5 |25 [30 [30 |15 eSmall Size
20H | 200 |140 | 5| 5| .25 | 1875) 125 [625 [ 755 |25 [30 |30 |15 .
3o | 300 |20 | 75| 5| .25 | 1875|125 (625 [ 75| 5 |25 |30 | |15 CHETRS
4H | 400 |280 | 75| 5 | .25 | 1875|125 [625 |75 |5 |25 |30 |30 |15 e Mass Production
S50H | 500 |35 | 75| 5| .25 | 1.875| 1.25 {625 | 75| 5 |25 |03 |30 |15 . .
60H 600 420 J50 5.2 1.875 | 1.25 | 625 7515 |25 30 13 115 (Ll 'from LS
| | Many Ratings

DEPT. EE4, 415 N. COLLEGE AVE., BLOOMINGTON, IND,.

IN CANADA: 700 WESTON RD., TORONTO 9. TEL. ROGERS 2-7535 .+ EXPORT: AD AURIEMA, INC., NEW YORK CITY
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... for Complete Reliability Under
Severe Environmental Conditions

TYPE RH POWER RESISTORS

Wire Wound, Precision, Miniature, Ruggedized

TYPICAL DERATING CURVE

Designed for the specific application
of high power requirements, coupled

& 100 o e

. with precision tolerance. Mounts on
L P ? chassis for maximum heat dissipa-
£ s0 h : gy
KN ~==. S tion. Operates under severe environ
5 B T mental conditions as outlined in

Lt N N
) TR specifications below.
AMBIENT TEMPOEG. CENTIGRADE ® Rated at 10, 25, 50 and 250 watls.
JUST ASK US

® Resistance range from 0.1 ohm to 175K
ohms, depending on type.

The DALOHM line includes precision re-
sistors and trimmer potentiometers (wire
wound and deposited carbon); resistor
networks; collet fitting knobs and hy-
steresis motors designed specifically for
advanced electronic circuitry.

If none of the DALOHM standard line
meets your need. our engineering depart-
ment is ready to help solve your problem
in the realm of development, engineering,
design and production,

Just outline your specific situation.

® Tolerance 0.05%, 0.1%, 0.25%, 0.5%,
1%, 3%.

TEMPERATURE COEFFICIENT: Within
30.00002/degree C.

COMPLETE PROTECTION: 100% impervious
to moisture and salt spray.

WELDED CONSTRUCTION: Complete
welded construction from terminal to terminal,

DALE
PRODUCTS

RUGGED HOUSING: Sealed in silicone,
inserted in radiator finned aluminum
housing.

INC.

1304 28th AVE.
COLUMBUS, NEBRASKA

MINIATURE SIZE: 7/16 x Y to 3 x 4-1,
inches.

MILITARY SPECIFICATIONS: Surpasses
applicable paragraphs.

42 Circle 28 on Inquiry Card, page 121

ELECTRONIC INDUSTRIES -

Industry
News

A. J. Kenerleber is now serving as
Manager of General Electrie’s new
television picture tube replacement
plant in Augusta, Ga. Other GE ap-
pointments include: A. A. Watson to
Manager-Marketing and Assemblies
& Component Sales; and, R. C. Wilson
to Manager-Manufacturing and Plant
Operations. Both of these are at
Distribution Assemblies Dept., Plain-
ville, Conn.

Nathan H. Magida is now serving
in the newly-created post of Manager
of Product and Market Planning at
Sorensen & Co., Inc.

N. H. Magida

W. ). Pietenpol

Dr. William J. Pietenpol has been
appointed Vice President and General
Manager of the Semiconductor Div,,
Sylvania Electric Products Inc.

Appointments in Varian Associ-
ates” Instrument Div.: William
Simons to Manager, Spectrometer

Products Development; Robert Rord-
en to Manager, Small Instrument
Development; William Neff to Man-
ager, Electro-Mechanical Develop-
ment; and, William Benninger to
Manager, Quality Control.

Walter N. Lundahl is now Opera-
tions Manager of the Frank R. Cook
Co., Denver.

The new Director of Research at
Ultronix, Ine., San Mateo, Calif., is
John C. Schweitzer. Mr. Schweitzer
was formerly associated with Boeing
Airplane Co.

Burt L. Fielding has joined Dalmo
Victor Co. as Manager of Engineering
Sales for the Electronic Systems Div.

Abe Perlman has been appointed
Production Manager of General Tran-
sistor Corp.

Z. W. Pique is serving in the newly-
created post of Director of Sales for
the Hughes Products Group of Hughes
Aircraft Co. Mr. Pique was formerly
with Texas Instruments, Inc.

October 1958



Industry
News

Dr. Charles F. Robinson fills the po-
sition of Chief Research Physicist
after his promotion at Consolidated
Electrodynamics Corp.

Earl Pollock, Director of Technical
Services at Victoreen Co. is on spe-
cial leave of absence for one year to
direct the Oak Ridge Institute of Nu-
clear Studies in the use of radioiso-
topes in industry.

Edward G. Wildanger is the new
Manager of the Applications Engi-
neering Section at Ampex Coropra-
tion’s Instrumentation Div.

Linwood A. Walters is serving as
Director of Research and Development
for National Vulcanized Fibre Co.

L. A. Walters

S. Ochlis

Samuel Ochlis has joined Epsco,
Inc. as Sales Manager of the Instru-
ment and Equipment Div. Mr. Ochlis
was formerly Sales Manager at Ar-
thur C. Ruge Assoc.

George F. Metcalf has been pro-
moted to the newly-created office of
Regional Vice President-Washington
Defense Activities of the General
Electric Co.

Richard R. Fidler will serve as
Manager for the newly-organized ad-
vanced development-Data Conversion
Dept. of the Data Processing Lab. of
Sylvania Electric Systems.

Victor G. Aleshin is Varian Asso-
ciates new Manager, Manufacturing,
Instrument Div.

Ralph E. Grimm has advanced to
the post of Director of Engineering
for the Nems-Clarke Co. George S.
Vermilyea joins the same company
as Executive Vice President. Mr.
Vermilyea was formerly associated
with the International Business Ma-
chines Corp.

(Continued on page 50)
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A10-W Trimmer Potentiometers
are completelv sealed for high
temperature operation; with rug-
gedized construction, they pro-
vide reliability under the most
severe operating conditions. Four
designs available for the demand-
ing space requirements of preci-
sion circuitry.

® Rated at 1 watt up to 70° C. ambient temp.

® Resistance range from 1 ohm to 30K ohms.

® Standard tolerance: = 5%, closer
tolerance available.

RESOLUTION: .1% to 1%, depending on

resistance.

OPERATING TEMPERATURE RANGE:

—55° C.to 150° C.

INSULATION RESISTANCE: 1000 megohm

minimum at 500 YDC at room temp.

END RESISTANCE: Not greater than 4%.

TEMPERATURE COEFFICIENT OF TRIMMER

UNIT: Within * 100 parts per million.

SUB-MINIATURE SIZE: .220 X .312 X 1.250

inches.

SCREW ADJUSTMENT: Fully adjustable

throughout 25 turn range.

SHAFT TORQUE: 7 inch/ounce maximum.

SAFETY CLUTCH: Cluich arrangement on

movable wiper contact prevents breakage

due to over-excursion,

SELF-LOCKING ADJUSTMENT: Wiper will

not shift under severe vibration or shock.

MILITARY SPECIFICATIONS: Surpasses
applicable paragraphs.

... for Complete Reliability Under
Severe Environmental Conditions
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The DALOHM line includes precision re-
sistors and trimmer potentiometers ywire
wound and deposited carbon); resistor

networks: collet fitting knobs and hy-
steresis motors designed specifically for
advanced electronic circuitry.

If none of the DALOHM standard line
meets vour need. our engineering depart-
ment is ready to help solve yvour problem
in the realm of development, engineering,
design and production.

Just outline vour specific situation.

DALE
PRODUCTS

INC.

1304 28th AVE.
(OLUMBUS, NEBRASKA
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TYPE A10-W TRIMMER POTENTIOMETERS

Wire Wound, Precision, Sub-Miniature, Ruggedized
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You have no

size barrier

with ARNOLD-
MOLYBDENUM

PERMALLOY
POWDER CORES

Starting with the smallest up to the largest, Arnold leads
the way in offering you a full range of Molybdenum
Permalloy Powder cores for greater design flexibility .
from 0.500"" O.D. to0 5.218"" O.D.

As long ago as 1953 Arnold ploneered and developed
for production use the small “Cheerio” core illustrated
above. Today, hundreds of thousands of Arnold "Cheerio”
cotes are filling the requirement for miniaturization in
circuit design in industrial and military applications. And
even smaller sizes have been developed Ey the Arnold
Engineering Company and are available.

Arnold also is the exclusive producer of the largest 125
Mu core commercially available. A huge 2,000 ton press

For mere information write for

is required for its manufactute and insures its uniform
physical and magnetic properties. This bxg core is also
otfered in rhe other three standard permeabilities of 60,
26 and 14 Mu.

Most core sizes can be furnished with a controllcd
temperature coefficient of inductance in the range of 30° F
to 130° F. Many can be supplied temperature stabilized
over the wide range covered by the MIL-T-27 specification
of =55° Cto +85° C . . . another of the special features
only Arnold prov1des ° Let us handle all your magnetic
materials requirements from the most extensive line in the
industry: Powder cores, tape cores, cast or sintered Alnico.
permanent magnets, and special magnetic materials.

WSW 6081 A

Bulletin PC-104B
Lists complete line of Mo-Permalloy Powder
eores . . . available in 23 sizes from 0.500” O.D.
to0 5.218" O.D. Furnished also with various types
ef temperature stablhty from Type "A’" un-
stabilized to Type “W” stabilized over the tem-
perature range of —65° F to 4-185° F,

ADDRESS DEPT. T-810

’]‘HE ARNOLD ENGINEER[NG COMPANY

~ Main Offlce & Plunt Marengo, lllmons
pu'h Paﬂﬂc Dlvklon Pl'un'. 541 Eas! 61:0 Sfmeo, Los Angales, CnM
Y " District Sales Offices: ® s
Wal'hqm St., Lexington los Angels: 3450 W|Ishire Blvd
x jugwym 350 th Ave Wa:hngfon, D.C = mou IS)h St., N w

SRR e R e

.
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SYLVANIA-NPN SWITCHING TRANSISTORS

...Still holding the line at 2000 hours

Eight new high stability NPN switching transistors
designed for wide application in low and medium power
switching circuits, are now available from Sylvania.
They increase to 15, the total number of NPN switching
types in the Sylvania line. Most of the units now have
passed 2,000-hour evaluations and are continuing to
maintain the high Beta stability and fast rise time so
important in switching applications.

Current Mox.

The fifteen NPN germanium transistors include both Dis:{:::;m ok e, el
. . . {1 N
base-on-the-can types with 150 mw and 200 mw dissipa- Type at25° Ambient  Temp_(°Q ¢ (M) hpg Time, ¢,
tion and base-off-the-can types with 100 mw dissipation. : =
INa39 100 Mw 85 100 40 7 2.5 uset
. 20556 100 Mw 85 200 50 3.5
Each of the types features the Sylvania welded 2Ms57 100 Mw 85 200 e 6.5
. . . . g Ihs58 100 Mw 75 200 75 3.5
hermetic seal for full protection against humidity and 76" 200 M 1o Vo e 28
other environmental conditions and meets JETEC TO-5 Pharear S b o 28 o
and TO-9 dimensions. For further particulars on the it 150 Hw 8 Joo- ;!{?‘ i3
entire line, contact your Sylvania representative or N356 100 Mw 8 500 30 2.0
. . R 2N357 100 Mw 85 500 30 1.2
write Sylvania direct. M358 100 Mw 8 500 30 0.8
2N377* 150 Mw 100 200 40 2.5
2N385* 150 Mw 100 200 70 -
2N388* 150 Mw 100 200 1o 1.0

*Base internally connected 1o the case

Syrvania EvecTrIC PRODUCTS INC.
v 1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.,
P. O. Box 1190, Station “‘0,”” Montreal 9

LIGHTING » TELEVISION « RADIO .« ELECTRONICS « PHOTOGRAPHY + ATOMIC ENERGY + CHEMISTRY-METALLURGY
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Do You Have Critical
Filter Problems?

Sangamo Electric Company has been designing and building specialty
filters since 1927. These filters have been used in a wide variety of metering,
telephone and military equipment produced by Sangamo, and by a limited
group of electrical and electronic manufacturers. Sangamo's thirty years of
filter design and manufacturing experience is now available to the industry.

Here's a Typical Example: The flter
illustrated was required for use in a
circuit which was designed to amplify
extremely small signals in the range of
25 KC to 26 KC.

BASIC OPERATIONAL
AND DESIGN SPECIFICATIONS:

Meet applicable requirements for mili-
tary apparatus.

Operate in a plate circuit of an ampli-
fier presenting an effective generator
impedance of 47,000 ohms and to
drive the grid circuit of the following
amplifier stage.

Operate at signal level as low as 10
microvolts.

Must be well shielded against external
fields.

Passband ripple not to exceed 1 db.
from 25 KC to 26 KC.

Minimum rejection shall be 35 db. at
28 KC and 40 db. at 23 KC.

The phase shift, from one production
filter to another, shall not vary more
than 5° at any point in the 25 KC to
26 KC bandpass.

The phase shift and attenuation

-

%&\t .

B

characteristics must be reproducible
over a long period of years to insure
properly functioning spare parts.

Temperature range 0° to 85°C.

SANGAMO SOLUTION TO PROBLEM

The above requirements were met by
using three parallel tuned circuits proper-
ly coupled by capacitors. Selection of the
L-C ratios, coupling, and circuit Qs were
made in order to fulfill the overall re-
sponse requirements and at the same time
present the propet load to the driving am-
plifier stage. Stability requirements were
obtained by using Sangamo silvered mica
capacitors. Negative temperature coef-
ficient capacitors were inserted in parallel
with the tuned circuits to correct for the
positive temperature coefficient of the in-
ductors. A phase shift variation of 2.5°
maximum from 25 KC to 26 KC has
been consistently maintained during eight
years of production on these units. The

l -0 it

1[(}—0

C,;, Ci, C:—Temperature Compensators
C., Cy, G5, Cs, Cs—Sangamo Silvered Mica Capacitors

Sﬁﬂm) SANGAMO ELECTRIC COMPANY
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SPRINGFIELD, ILLINOIS

ELECTRONIC {NDUSTRIES -

SANGAMO
MAY HAVE THE
ANSWER TO YOUR
PROBLEM

universal wound coils are enclosed in
powdered iron cups with moveable slugs
for precise adjustment of the response
and the phase shift. These inductors
manufactured by Sangamo have uniform
distributed capacity and Q. The cup-en-
closed inductance coils are in turn housed
in a die-cast aluminum enclosure. This
housing lends physical rigidity to the
coupled structure and assists in minimiz-
ing magnetic interaction between the en-
closed inductors. The entire filter assembly
is enclosed in a hermetically sealed drawn
steel case. The terminals are of the ex-
tremely rugged compression glass type.
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Relative response curve of this
Sangamo bandpass filter,

Write us today for an
engineering analysis of your
specialized filter applications.
Sangamo’s engineers are ready
to help you.

5C58-5
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Manufacturing Semiconductors, other Electronic Parts

calls for ultra-pure Bs&A “Electronic Grade” Chemicals

Impurities in the chemicals you use
may be a hidden cause of poor quality
and high rejection ratios for semi-
conductors and other electronic
parts. That’s why you need ultra-
pure B&A ‘““Electronic Grade”
chemicals. Developed especially for
the electronic industry by America’s
leading producer of laboratory and
scientific chemicals — Baker &
Adamson—they are distinguished by
carefully controlled assay and re-
markably low limits on impurities.

For example: the exceptional pur-
ity of B&A “Electronic Grade” Sol-
vents is made possible through a new
analytical technique involving resis-
tivity measurements to detect and
control trace impurities. This spe-

BAKER & ADAMSON®

“Electronic Grade”
Chemicals

ELECTRONIC INDUSTRIES + October 1958

cial quality control method for B&A
“Electronic Grade” solvents elimi-
nates one more variable in the pro-
duction of electronic devices and
significantly reduces rejection ratios.

Many B&A “Electronic Grade”
chemicals are now available. They
are listed here. To meet special
needs, other high purity chemicals
can be custom-made to your specifi-
cations.

B&A “ELECTRONIC GRADE"” CHEMICALS

Acetone

Aluminum Nitrate, Crystal and Basic
Barium Acetate

Barium Nitrate

Calcium Nitrate, Tetrahydrate
Carbon Tetrachloride

Ether, Anhydrous

llied

hemical

Hydrofluoric Acid, 48%

Hydrogen Peroxide, 3%

Hydrogen Peroxide, 30%

Hydrogen Peroxide, 30%
“Stabilized”

Methy! Alcohol, Absolute (Methanol}
“Acetone Free”

Propyl Alcohol, Iso

Sodium Carbonate, Monohydrate

Strontium Nitrate

Trichloroethylene

Other B&A chemicals for electronics
include:

Metallic oxides, carbonates and oxalates

for ferrite cores

Fluoborates for plating printed circuits

Sulfur hexafluoride for gaseous insulation
Write today for free folder describ-
ing the full B&A line of “Electronic
Grade” chemicals, their uses and
advantages.

GENERAL CHEMICAL DIVISION
40 Rector Street, New York 6, N. Y.
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BUSS Fuses provide Maximum Protection against
damage due to electrical faults

When an electrical fault occurs,
BUSS fuses quickly clear the circuit.
By preventing useless damage, BUSS
fuses help to get your equipment back
in operation sooner. Users of your
equipment are safeguarded against the
expense of unnecessary repair bills.

BUSS fuse dependability also pre-
vents needless blows that ‘knock’
equipment= out-of-service  without
cause. Users are protected against ir-
ritating and often costly shutdowns
due to faulty fuses blowing when
trouble does not exist.

BUSS fuses are made to protect=not to blow, needlessly

1858
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Electronic Testing Assures
Dependability in BUSS Fuses
Every BUSS fuse is tested in a

sensitive electronic device that auto-
matically rejects any fuse not correctly
calibrated, properly constructed and
right in all physical dimensions.

By specifying BUSS fuses, you are
providing the finest electrical protec-
tion possible, — and you are helping to
safeguard the reputation of your prod-
uct for quality and reliability. T'o meet
your needs, the BUSS fuse line is most
complete.

ELECTRONIC INDUSTRIES -

If you have an unusual or difficult protec-
tion problem . . . let the BUSS fuse
engineers work with you and save you
engineering time. If possible, they will
suggest a fuse already available in local
wholesalers’ stocks, so that your device
can easily be serviced.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders, write for bulletin SFB.

Bussmann Mfg. Division McGraw-
Edison Co., University at Jefferson,
St. Louis 7, Mo.

Pruserion

TRUSTWORTNY NAMES IN
ELECTRICAL PROTICTION

A COMPLETE LINE OF
FUSES FOR HOME, FARM,
COMMERCIAL, ELEC-
TRONIC, AUTOMOTIVE AND
INDUSTRIAL USE.

October 1958



How the man @I from Tensolite helps cut production costs

T g v e e e s e
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Remington Rand’s Univac 11 is typical of systems using new FLEXOLON
hook-up wire. The new high temperature wire, insulated with R/M
“Teflon” tape, has an average length of 750 feet.

New FLEXOLON hook-up wire with
“Teflon” tape reduces wire scrap up to 90%

New FLExoron high temperature hook-up wire, insulated
with Raybestos-Manhattan “Teflon’ tape, is setting economy
records throughout industry. At Remington Rand, where
FLEXOLON wire is used in Univac 11, its guaranteed 250-fool
mininum length has drastically reduced wire scrap.

Another manufacturer reports a 90 per cent scrap reduc-
tion with FLEXoLON wire. A user ol 3-foot lengths, he
formerly obtained 16 pieces from cach 50-foot length of
ordinary wire. Two feet ended up as scrap. By switching to
FLEXOLON wire, he now obtains 83 pieces from each guar-
anteed 250-foot length, with only one foot wasted. This is
just 1/10 of his former scrap.

Although a minimum 250-foot length is guaranteed. the
average distribution of new FLEXOLON wire is approximately
750 feet, assuring even greater savings. Longer lengths of
FLEXOLON hook-up wire will also cut your production costs

by minimizing set-up time on automatic equipment. S WL Lopnel L

To learn the many other benefits of FLEXoLON hook-up 8 Wy AN UL AT Y
wire ... its greater dielectric strength, extra flexibility, Univac engineer wires central computer with new FLEXOLON
higher average concentricity . . . call the man from Tensolite. high temperature hook-up wire. Greater flexibility of the new
Or write for informative FLEXOLON hook-up wire bulletin. wire also reduces wiring time.

; W INSULATED WIRE CO,., INC.

Wwest Main Street,Tarrytown, N. Y. ¢ Pacific Division: 1516 N. Gardner St., Los Angeles, Calif,

FLEXOLON 1s g trademark of the Tensolite Insulated Wire Co., Inc. TEFLON is a registered trademark of the Du Pont Company
Circle 35 on Inquiry Card, page 121



OVERLOAD PROTECTION

FOR VALUABLE ELECTRONIC EQUIPMENT

Jennings vacuum switches have more than
doubled the range of design possibilities
open to electrical engineers because
they are equally effective for fault

current removal

¢ in primaries

® in secondaries
® indclines

g
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VACUUM ELECTRONIC COMPONENTS

Extremely fast, reliable operation characterizes Jennings Vacuum
Overload Circuit Breakers regardless of where they are used in the circuit.
Positive interruption at first current zero in either high or low voltage ac
circuits limits arc time to less than 8 milliseconds. Total operation, including
relaying and arc time, is accomplished in one half to one cycle for the
fastest fault current removal obtainable anywhere. Comparable dc¢ inter-
ruption at higher power levels is made possible by placing a capacitor and
damping resistor in series across the switch contacts.

Complete Overload Circuit Breaker units are composed of a
high voltage instantaneous trip overcurrent relay, a N/O vacuum relay,
and a control box, any of which may be purchased separately. Auxiliary
2PDT contacts are available so that three phase circuits may be wired for
simultaneous operation.

Rapid recovery of very high dielectric strength achieves the short
time, low energy arcing which results in remarkably long contact life.
Metal loss from %, inch contacts per 1,000 operations is only 0.0002 inch
for a 100 amp resistive load. Yacuum sealed contacts need no mainte-
nance and eliminate the danger of fire and explosion.

For more details on the finest in high speed overcurrent protection write

Jennings today.

|

ELECTRONIC INDUSTRIES -

Industry
News

Harold P. Field recently assumed
the duties of Director of Marketing
of the Electronies Div. of Stromberg-
Carlson.

Robert Erickson has joined Beck-
man Instruments, Inc. as Executive
Vice President.

At Electra Mfg. Co., Richard R.
Burton has been promoted to Vice
President of Electronic Sales and
James M. Rice to Assistant Sales
Manager of the Electronic Div.

Robert A. Bailey is now serving as
Director of Marketing for the Indus-
trial Products Div. of International
Telephone and Telegraph Corp.

D. C. Duncan is filling the new cor-
porate post of Director of Contract
Sales at the Helipot Div. of Beckman
Instruments, Inc.

‘-

D. C. Duncan

J. T. Cataldo

J. T. Cataldo will now perform the
duties of Vice President in charge of
sales at International Rectifier Corp.

RCA Semiconductor and Materials
Div. appointments, Engineering Dept.:
B. V. Dale to Manager, Modules Engi-
neering; Dr. F. E. Vinal to Manager
of Materials Engineering; and, D. H.
Wamsley to Manager, Semiconductor
Engineering.

William Brown comes to Magnetic
Research Corp. as Manager of Sales.
He was formerly with Norden-Ketay.

Allen M. Creighton will head the
new Combat Surveillance Group at
Motorola’s Western Military Elec-
tronics Center.

Brig. Gen. K. E. Fields, U.S.A.
(Ret), former General Manager of
the AEC, has been elected Executive
Vice President of International Stand-
ard Electric Corp, overseas subsidiary
of IT&T Corp.

October 1958
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~ CHATHAM

MADE IN U.SA.

Volume output makes Tung-Sol /Chatham
6528 available for widespread use!

Enthusiastic acceptance of the 6528 Twin Power Triode
forced rapid expansion of production quotas, in turn
resulting in lower manufacturing costs. These savings are
reflected in lower prices to the user making Type 6523
economically practical for a vast number of new industrial
and military applications,

Type 6528 requires fewer passing tube sections . .
permits lower range control circuits . . . and combines low
internal tube drop with top control sensitivity — a definite
advantage over previous series regulators. Also, 6528
triodes may be used in parallel or separately. This simpli-
fies circuitry . . . saves space.

DESIGN FEATURES OF TUNG-.SOI./CHATHAM‘ TYPE 65281

1 Hard glass envelope permits full out-gassing . . . takes
higher temperatures without gas evolution . . . increases
thermal shock resistance.

2 Zirconium-coated” graphite anodes assure excellent get-
tering. Graphite virtually unaffected by heat.

3 Oversize cathodes provide adequate emission reserve

J . eliminate standby deterioration.

4 Extra-rugged grids. Sturdy chrome-copper side rods
support gold-plated molybdenum: lateral wires,

5 Overall ruggednesse Metal snubbers and ceramic insula-
tors support mount. Heavy button-stem has rigid sup-
port feads.

Tung-Sol Electric Inc. specializes in special-purpose
tube development . . . can match any design requirement
you have, For full data on Type 6528 . .. to fill any power
tube socket . . . contact: Tung-Sol Electric Inc., Newark
4, N. J. Commercial Engineering Offices: Bloomfield and
Livingston, N. J.; Culver City, Calif.; Melrose Park, Ill.

TYPE 6528 RATINGS

Max. plate dissipation per tube........... eees..60 watts
Max. plate dissipation per section.,....... veoe...30 watts
Max. steady plate current per section............. 300 ma.
Max. plate voltage .........cciveiiiiiniinan.. 400 volts
Max. heater cathode voltage............ N 300 volts
Amplification factor® .......... . ..l 9
Transconductance per section®.............. 37,000 gmhos
* Average characteristics at Eb = 100v, Ec = —4, lb = 185 ma.

tTUNG-SOL
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TEN-TO-ONE THE

Copper Clad Laminate
YOU WANT IS HERE!

From these ten basic PHENOLITE® Grades,
you can select the base material, resin,
properties and price to fit your present
printed circuit need.

If your problem is finding a suitable
cold-punch material, try samples of
XXXP-470-1. It’s designed for use in
automated production equipment. If you
are looking for higher heat resistance,
check Grades G-10 and G-11.

Out of National’s research laboratories
come new advances every day. See your
National Representative about new prod-
ucts and applications. He can keep you
posted on the full line of PHENOLITE
Laminated Plastic, Vulcanized Fibre and
National Nylon for electronic applica-
tions across-the-board. In the meantime,
write for our new “PHENOLITE Copper
Clad Data” folder. Address Dept. F-10.

(’ NATIONAL

4@} VULCANIZED FIBRE CO.
/77 WILMINGTON

{n Canada:
NATIONAL FIBRE COMPANY OF CANADA, LID,, Toronto 3, Ontarle

99, DELAWARE

e SR,
L - TYPICAL TEST VALUES ON COPPER CLAD PHENOLIJE
- PROPERTIES OF BASE MATERIAL ' ' " COPPER CLAD PROPERTIES " | RELATIVE cosT
cuoe | SR | | M | e ey cmene R im, | o
Pounds to Pull
i Mt ikt preee 10 T 201 :?&?’iﬁn sg%';sgjggih/?n:ﬁ'n I/éu‘r;nzrml"slaﬂl'
P-214-B-1 53 .040 2.20 18,000 250 8 11 > 10@ 475°F 100,000 81
XXP-209-G-1 46 037 1.30 17,000 250 8 11 >10@ 475°F 200,000 .92
XXP-239-1
PHENOCLAD 42 035 0.67 15,500 250 8 11 >10@ 475°F 200,000 .92
XXXP-219-C-1 45 .030 0.70 15,500 250 8 11 > 10@ 475°F 500,000-1,000,000 1.00
XXXP-455-1 4.0 026 0.55 23,500 250 8 11 > 10(@ 475°F  |1,000,000-1,500,000 1.00
XXXP-470-1 3.7 027 7048 14,000 250 8 11 > 10@ 475°F 300,000-500,000 1.00
N-1-852-1 3.3 .030 0.20 16,000 165 8 11 > 10@ 450°F 2,000,000 2.69
G-5-813-1 6.8 018 1.00 55,000 300 8 11 - - 2.98
G-10-865-1 5.2 012 0.13 60,000 250 10 15 > 30(@ 500°F  [1,500,000-2,000.000 3.49
5 - 015 0.17 60,000 300 10 15 > 30 @ 500°F 2,000,000
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Another Tinnerman Original...

Tinnerman Push-On SPEED NUTS®
fasten with a "bite’ that can't shake loose

In a split-second, this low-cost T'innerman Push-On
SpEED NUT arches its spring-steel back, then bites
hard to make a positive attachment on unthreaded
studs, rivets, tubing, nails, jewels, small housings.

Application is easy—finger pressure starts it; a
push with a simple hand tool locks it under live
spring tension. No threads to worry about, no spot
welding, no riveting, no special inserts, bushings
or washers necessary. Elimination of extra parts
and assembly operations may save you up to 509,
or more in fastening costs.

Push-On Speep Nurts lock on everything from
thermoplastics to die-cast, chrome-plated steel.
Hundreds of variations to fit any shape or size stud
—from very small diameters to larger rectangular
shapes. Some Push-Ons have “caps” that cover
exposed shaft, axle or stud ends.

October 1958

Check Sweet’s Product Design File, section 8-T.
Or look under “Fasteners” in the Yellow Pages and
call your Tinnerman representative for complete
information and samples. Or write to:

TINNERMAN PRODUCTS,
Dept.12 «» P.O. Box 6688 -

I NC.
Cleveland 1, Ohlo

TINNERMAN

Speeol Muts®

FASTEST THING IN FASTENINGS®

Circle 12 on Inquiry Card. page 121

CANADA: Domision Fastesers Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmands Aerocessories Ltd. Treforest, Wales. FRANCE: Simmonds $.A. 3 rue Salomon de Rothschild, Suresnes (Seine). GERMAKY: Mecano-Buady GmbM, Heidelberg
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Communications

Gauges

Flashers

.

Déta processing

Oscillators

U/fra§on/cs

Wherever vou require high power, consider

.

.

5
.

Y

Qomputers

Solid state switching

Power supplies

-

Audio amplifiers

lgnition !

e

Fuel injection

Regulators

Converters

Machine control

DELCO HIGH POWER TRANSISTORS

Thousands of Delco high power germanium transistors are
produced daily as engineers find new applications for them.
In switching, regulation, or power supplies—in almost any
circuit that requires high power— Delco transistors are adding
new meaning to compactness, long life and reliability.

All Delco transistors are 13-ampere types and, as a family,
they offer a collector voltage range from 40 to 100 volts. Each
is characterized by uniformly low saturation resistance and
BRANCH OFFICES

Santa Monica, California

726 Santa Monica Boulevard
Tel: Exbrook 3-1465

Newark, New Jersey
1180 Raymond Boulevard
Tel: Mitchell 2-6165

54 Circle 39 on Inquiry Card, page 121

DELCO RADIO

high gain at high current levels. Normalizing insures their
fine performance and uniformity regardless of age. Also
important—all Delco transistors are in volume production
and readily available at moderate cost.

For complete data contact us at Kokomo, Indiana or at
one of our conveniently located offices in Newark, New Jersey
or Santa Monica, California. Engineering and application
assistance is yours for the asking,.

Division of General Motors
Kokomo, Indiana

ELECTRONIC INDUSTRIES < October 1958



15kw S-Band Amplitier Klystron

has no heavy

magnets

Exclusive Space-Charge Focus cuts weight to only 6% Ibs.

SAS-61 SPECIFICATIONS

Frequency Range. . . . 2700 to 2900 me
Heating Time

Peak Power Output . . . 15kw

Maximum Drive Power . 30w

Power Gain

Available for immediate delivery, Sperry’s new S-band trans-
mitting tube is a 3-cavity pulse amplifier of high gain and
extra-long service life.

Exclusive Sperry Space-Charge Focusing design eliminates
heavy, cumbersome magnetic structures—a feature of prime
importance in equipment design. Although the SAS-61
weighs only 62 Ibs., its sturdy construction withstands
extreme vibration and environmental conditions.

Main applications for the SAS-61 are as an output tube in
low-power radars, or as a driver for higher-powered klys-
trons in radar and linear accelerator systems. Its unusually
long service life, however, makes it highly desirable for any
application requiring 15 kw in the S-band. The SAS-61

ELECTRONIC INDUSTRIES -+ October 1958

CATHODE

/|

,/f

COLLECTOR

New Space Charge Focus principle of
beam control is shown in diagram.
New Sperry tube design utilizing this
principle reduces size, weight, power
consumption and cooling needs.

with its internal tunable cavities is a complete microwave
unit. No external equipment is required.

Sperry can deliver SAS-61 tubes in quantity at once. Write
or phone your nearest Sperry district office.

ELECTRONIC TUBE DIVISION

SP[HH GYROSCOPE COMPANY

DIVISION OF SPERRY RAND CORPORATION

CLEVELAND « NEW ORLEANS « BROOKLYN « LOS AMGELES »
SAN FRANCISCO « SEATTLE + IN CANADA: SPERRY GYROSCOPE
COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC
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SAN ANTONIO ... IDEAL FOR ELECTRONICS

Labor Resources ...

¢ Over 3000 now employed in electronics.

® Over 2000 now employed in research and
development.

® Ready pool of trainable labor.

® Manufacturing employees wage rates
25% lower than national average. (Bu-
reau of Labor statistics.)

® Work stoppage virtually unknown.
Living Condlitions ...

® Average mean temperature 50.6 degrees
winter, 84.4 summer.

¢ Outdoor living year round.
® 2500 acres of parks.

Circle 41 on Inquiry Card, page 121

® Hunting. fishing, motor boating, water
skiing.
® 3 hours to gulf coast and Old Mexico.

® Old world atmosphere features the
Alamo. 4 other Missions, La Villita and
many other historic sites.

In addition to excelling in labor resources
and living conditions, San Antonio offers
all the other locational factors — good
government, banks that support industry,
abundant electricity, natural gas and water,
excellent sites, good
transportation and dis-
tribution facilities,
equitable taxes, plenty
of room for industrial
expansion.

“%
4 S

SAN ANTONIO

For a detailed study of your specific needs
Write Greater San Antonio Development Committee
153 Navarro, P. 0. Box 1628, San Antonio, Texas

All communications confidential

ELECTRONIC INDUSTRIES
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Your Design is better Your Product performs better

with this
full line of

Germanium GLASS DIODES

Working | Forward Reverse Working | Forward Reverse
Voltage | Current Current Voltage | Current Current
(max.) |at 41 volt (max.) [at+1 volt
v mA uAatv v mA pAatv
150 500 at —150 1N128 40 3 10 at —10
60 50 at — 10 i1N191 90 5 25at —10
80 4 50 at —50 1N198 80 5% 75} at —10
100 625 at —100 1N294A 60 5 10at —10
60 800 at —50 1N297A 80 3.5 | 100 at —50
60 50at —10 1N298A 70 | 30* 250 at —40

100 25 at —10 “at42v tat 75°C

Germanium VIDEO DETECTOR Diodes

for TV video and portable radio application;
low capacity video detection; efficiency controlied at 50 Mc

Silicon DIFFUSED JUNCTION GLASS RECTIFIERS

Peak Operating Ave. Rectified Reverse Current (Max.)
Voltage Current in A at Specified Voltage
—§5°C tp +150°C 5

Volts | 25°C | 100°C

225 0.2
300 0.2
400 0.2
500 0.2

Silicon DIFFUSED JUNCTION RECTIFIERS

WIRE IN TYPES STUD TYPES

Peak Operating Aveé Rectified Rev(e'{nse c)uwtrent
Voltage Current (Max ) at Voltage ) urrent . (Max)at

—65°C to-f—lSS"c 25°C | 150°C | Specified PI)V, 150°C —65°C to+165°C | 25°C | 150°C | Specified PIV. 25°C

Volts mA mA mA Volts Amps. | Amps.

1NS536 50 7501 250 0.40 95* 3.0 | 1.0*
1NS37 100 750 250 0.40 190* 15 | 0.4*
1NS538 200 750| 250 0.30 380* 15 | 0.4*
1NS539 300 750| 250 0.30 570* 0.95] 0.2*
1NS540 400 750( 250 0.30 100 35|10
1N1095 500 750| 250 0.30 200 35 | 1.0

1NS47t 600 7501 250 0.35 300 35 | 1.0
400 35 | 1.0
500 35 | 1.0

 Same as 1N1096 *to +135°C
600 35 | 1.0

Peak Operating Ave. Rectified Reverse Current

All illustrations same size. Ratings at 25°C unless otherwise indicated. 1N253 through 1N256 available to MIL Specification:s

T[T - SEMICONDUCTOR DIVISION | frman o2 s s 1720

Silicon and Germanium Diodes and Transistors ¢ Silicon Rectifiers Chicago: 9501 Grand Ave., Franklin Park, NAtional 5-6130
Los Angeles: 5236 Santa Monica Blvd., NOrmandy 5-4221
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Never underestimate the molding possibilities of TEFLON*, in the hands of
United States Gasket.

True, it is probably the most difficult of all plasties to mold. But U.S.G.
specializes in difficult moldings, involving precision tolerances, intricate
shapes, inserts, molding around metallic structures, ete.

They are equipped with unusual “know-how”’ gained as pioneers and leaders
in fluorocarbon plastics fabrication, and the most modern specialized facili-
ties and techniques for cold molding and sintering of TEFLON T.F.E., as
well as the injection molding of KEL-F{ and the new thermoplastic
TerLON F.E.P.

Send us your difficult fluorocarbon molding problems for quotations. And
call upon us, too, for your requirements of fluorocarbon and nylon sheets,
discs, tape, rods, tubing, bars, eylinders, etc., from the world’s largest and
most complete stocks.
For prompt service, contact one of The Garlock Packing
Company’s 30 sales offices and warehouses throughout

TM.M.&M. Trademark the U.S. and Canada, or write

*du Pont Trademark

nited
tates
asket rPuie Ducion of

GARILOCK
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United States Gasket Company
Camden 1, New Jersey

ELECTRONIC INDUSTRIES -

Books

Introduction to Non-Linear Analysis

By W. J. Cunningham. Published 1958 by McGraw-
Hill Book Co., Inc., 330 W. 42nd St., New York
36. 349 pages. Price $9.50.

This book provides both the scien-
tist and the engineer with information
concerning the methods for finding
solutions for non-linear differential

equations, having a single inde-
pendent variable.
Methods considered here include

those which can be applied with only
modest facilities. Numerical, graphi-
cal, and analytical methods are de-
scribed, and many examples of physi-
cal systems illustrate both techniques
of solution and the unusual types of
phenomena which may arise. A basic
knowledge of electrical circuits, me-
chanical systems, and linear differen-
tial equations is presumed.

While much of the material con-
tained between the pages of this book
has been in existence for a long time,
recently developed processes are also
included. A set of exercise problems
for each chapter and a selected list
of references to the literature will be
found at the end of the book.

Aircraft Communication Systems

By J. H. H. Grover. Published 1958 by Philo
sophical Library, Inc., 15 E. 40th St., New York
16. 127 pages, vii pages. Price $6.00.

This volume is a companion to the
author’s Radio Age to Air Naviga-
tion and the requirements of the Min-
istry of Transport Civil Aviation
license have been the guide to both
content and style. There are three
parts to the work. Part 1 contains
theoretical circuit descriptions of con-
temporary equipments; Part 2, setting
up a practical operating instructions;
and Part 3, brief details of VHF
transmitter/receivers, contemporary
American equipment and ancillaries.

Introduction to Electric Magnetic
Engineering
By Robert F. Harrington. Published 1958 by

McGraw-Hill Book Co., Inc., 330 W. 42nd St..

New York 36. 312 pages. Price $8.00.

The author introduces a field theory
as an extension of circuit theory, ob-
taining Maxwell’s equations early in
the text. These equations are then
specialized to the static case, and con-
siderable time is spent in static field
theory. An introduction to the study
of time varying field theory is given
in the last chapter.

Physical Acoustics and the
Properties of Solids

By Warren T. Mason. Published 1958 by D. Van
Nostrand Co., Inc., 120 Alexander St., Princeton,
N. J. 402 pages, xii pages. Price $9.00.,

This introduction to the uses of
wave transmission in solids provides
both engineering applications and an-
alytical uses under one cover.

Every attempt has been made to

(Continued on page 62)
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You've got to hand it to the engi-
neering profession. The “slide-rule”
boys know quality when they see it

.. and they won’t be satisfied with
anything less. Take solder, for ex-
ample. Engineers depend on KESTER
Frux-CoRe SoLDER in their work be-
cause they know Kester’s reputation

KESTER SOLDER

4210 Wrightwood Avenue, Chicago 29, lllinois
Newark 5, New Jersey, Brantfcrd, Canada

October 1958

YOU'VE GOT TO HAND IT TO ENGINEERING:

for quality and precision manufac-
tiring . .. a reputation built up over
more than 50 years. Ttat’s why
Fester’s the preferred choice of a
great majority of electroniz manu-
facturers. Engineers know that a few
rennies saved on a “secord-line”
solder product can waste dcllars!

TS
SEND TODAY f{or your copy

of the 78 page Kester Text-
book, “Solder . . . Its Funda-
mentals and Usage.” It’s Free.
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TAPE WOUND CENTRICORES
PROVIDE THERMAL STABILITY . ..

Cores which remain matched
over a wide temperature range
prove a real help to the designer
of magnetic amplifiers who must
contend with ever increasing
variations in temperature envir-
onment.

> BULLETIN D7

STAMPED RING LAMINATIONS
IN PHENOLIC OR
ALUMINUM ENCASEMENTS . ..

Stamped ring laminations are
processed from alloy strip .002"
or heavier; also available in
etched magnetic parts less than
.001” in thickness.

> BULLETIN C1

DU LAMINATIONS

Magnetic Metals Company produces hoth
stamped and tape wound core parts
for magnetic amplifier applications

With magnetic amplifiers serving
a growing diversity of applica-
tions, the availability of compo-
nents for various types of core
construction is of great impor-
tance to the design engineer.

® Where sub-miniaturization and
high sensitivity are required. Cen-
tricores offer the ultimate in both
requirements.

e Stamped ring laminations pro-
vide the mechanical stability and

resistance to shock demanded in
industrial control systems.

e Large units for more powerful
requirements are best served by
DU laminations for reduction of
production costs through the use
of form wound coils.

All three core types are avail-
ablc from Magnetic Metals Com-
pany—processed to individual
specifications or from stock of
standard sizes.

MASS PRODUCED, PRECISION MADE . ..

|
I
|
| o MORE IMPEDANCE PER TURN

| o GREATER UNIFORMITY FROM CORE-TO-CORE

| o LOWER MAGNETIC CORE RELUCTANCE

I DU laminations are available in a variety of
| materials, including Squaremu, Orthonic and
|

|

I

Squaresil. Stock of DU laminations is main-
tained in the new, improved Hymu *80".

> BULLETIN D1

@ MAGNETIC METALS COMPANY

ELECTROMAGNETIC CORE PARTS AND SHIELDS . HAYES AVENUE AT 21st ST. » CAMDEN 1, N. J.
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pressure-sensitive TEFLON* tapes
for Class H & C insulation,
non-stick or chemical resistant facing

Temp-R-Tapes, Teflon with a silicone polymer adhe-
sive, provide dielectric strength up to 2750 v/m, low
power factor, a temperature range of —100°F to
500°F (—75°C to 250°C) and a slippery, low fric-
tion or chemical resistant surface. Easy-to-apply, just
press in place. Temp-R-Tapes are “called out” for
many electrical and electronic insulating applications,
aircraft and general industrial mechanical applications.
1/4” to 12” wide, .002” to .013’’ thick. From stock.

* du Pont T.M.
FREE SAMPLE and data . .write, phone or use inquiry service.

A PRODUCT 0F m [+ THE CONNECTICUT HARD RUBBER CO. NEW HAVEN 9. CONN
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BETTER CONNECTIONS

JONES BARRIER
TERMINAL STRIPS

Leakage path is increased — direct shorts from frayed
tefminal wires prevented by bakelite barriers placed
between terminals. Binder screws and terminals brass,
nickel-plated. Insulation, BM 120 molded bakelite. Finest
construction. Add much to equipment’s effect.,

Jones Means Proven Quality

No. 2-142.Y

INustrated: Screw Terminals—Screw and Solder Terminals—Screw

Terminal above Ponel with Solder Terminal below. Every type of
connection.

Six series meet every requirement. No. 140, 5-40 screws; No. |41
6-32 screws; No. 142, T-32 screws; No. 150, 10-32 screws; No. I51,
12-32 screws; No. 152, /4-28 screws.

Catalog No. 22 lists complete line of Barrier strips, ond other
Jones Electrical Connecting Devices. Send for your copy.

Howarp B. Jones Divisiox

CINCH MANUFACTURING CORPORATION
CHICAGO 24 ILLINOIS
SUBSIDIARY OF UNITED-CARR FASTENER CORP.
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! PANEL SPACE LIMITED ? SPECIFY
f OIS 2-Terminal

N Sub-Miniature
Pilot Lights

COMPACT
RUGGED

OMNIDIRECTIONAL
PLASTIC DOMES

COMPLETELY
INSULATED

Also ovoiloble
with "Taper-Tab”
quick-connéct
terminals

BACK

of panel
insertion

or
FRONT

of panel
nsertion
JAl
Dimring
ani
< Non-dimming
typas

1-Terminal
Pilot Lights

for use on grounded
circuits. Available
with binding screw
or soldering terminal.

DIALCO’s expanded line of sub-miniature lights conform
to all applicable Mil Specs. Use T-13/4 midget incandescent
lamps—1.3 to 28 V. Spring mounted Lens-with-Message
is readily positioned affer installation...Mount from back
of panel in 15/32” clearance hole; or from front of panel
in 17/32” hole...7 lens colors...Shown approx. actual
size (top to bottom): No. 134-3830-375-6 ... No. 101-3830-
951...No. 101-5030-951 ... No. 109-3830-111...No. 111-
3830-111...No. 107-1930-951.
Complete details in Brochures L-156 A and L-157.

SAMPLES ON REQUEST—AT ONCE—NO CHARGE

Foremost Manufacturer of Pilot Lights

DIALIGHT

CORPORATION

DIALIGHT CORP., 50 Stewart Ave., Brooklyn 37, N. Y.

i

]

i

. o ]

[ Send brochures on Sub-Miniatures Selection 7 Pilot Light !
1

|

)

Brochure Catalogues
Nome ... ... Cm-eg . .. Position
Company . ... L O e . R '
Address g oo o 2 = AT 4 - - 8§ o WL E T4E '
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uiggle
wuells the

...where to get the best bandpass filters?

Major Quiggle*, KC, AC, DC, MC, fixed his procurement
manager with a withering stare. “So now our whole production
line is held up,” he barked, “while you try to find a good
bandpass filter with a flat response between 17 and 20 kcs.

And you also insist that it have sharp low and high frequency
cut-off,”” he added.

The manager reeled with the outburst. Never had he seen
the old man in such a fury over a simple question of where
to get the best bandpass filters.

Quiggle continued, “Haven’t you been reading the trade paper
advertisements? Why don’t you call Barker & Williamson!
They’ve been making filters of all types such as Band
Elimination, High-Pass and Low-Pass for years . .. must be
experts on the subject, they’ll have the answer.”

And B&W did have the answer. The Model 360 torroidal
bandpass filter was perfect. With a flat response between
17.2 and 20.2 kcs, Quiggle’s engineers found many other
favorable characteristics when they obtained a spec sheet |
on the unit by the simple expedient of calling B&W.

*Now a confirmed customer and
friend, name is withheld intentionally

Buwker & Williomuon, Ine.

Beaver Dam Road, Bristol, Penna.

00 00000000000000000000000000000000000000000000000000000000000000000000000

BA&W also design and manufacture filters for: ANTENNAS ¢ RADIO INTERFERENCE« RADIO RANGE ¢ UHF and VHF
as well as many special types designed to performance specifications. Available to commercial or military standards.

Books

(Continued from page 58)

present underlying physics as simple
as possible, and with a minimum of
mathematics, in order that the diver-
sity of possible applications be avail-
able to many scientists of varied pro-
fessional backgrounds.

Part 1 thoroughly covers basic prin-
ciples and engineering applications.
It starts with the fundamentals of
wave propagation in solids and con.
tinues with a discussion of trans-
ducers to generate such waves.

Part 2 deals in considerable detail
with the analytical uses of sound wave
propagation.

An appendix is devoted to a rigor-
ous derivation of the mathematical
laws governing stress-strain phe-
nomena and the tensor relations be-
tween elastic variables and electric
and magnetic fields from thermo-
dynamics potentials.

Magnetic Recording Techniques

By W. Earl Stewart. Published 1958 by McGraw-
Hill Co., Inc., 330 W. 42nd St., New York 36.
268 pages. Price $8.50.

This is a guide to the technology
of magntic recording devices and
techniques, written for engineers and
technicians in the various fields utiliz-
ing magnetic recordings. Principles of
the recording and root producing
processes, recording materials, the
theory of thorough magnetism, re-
cording mechanisms, and established
standards, are all covered at a realis-
tic engineering level. Design tech-
niques for the various elements of
magnetic recording systems and ways
to obtain better performance in many
new fields of applications are shown.

Elementary Statistical Physics

By C. Kittel. Published 1958 by John Wiley &
Sons, Inc., 440 Fourth Ave., New York 16. 228
pages, ix pages, Price $8.00.

This book is a fundamental and
modern achievement of statistical me-
chanies, including stochastic processes
and transport theory. Throughout the
presentation, the Gibbs method of
ensembles is used, with detailed dis-
cussion of its application.

Problems and examples are given
which are applicable to many scien-
tific fields—nuclear physics, electrical
engineering, solid state physics, met-
allurgy, and chemistry—and are pre-
sented in a simple, clear, and in
understandable manner.

Danger in the Air

By Oliver Stewart. Published 1958 by Philosophical
Library, Inc., 15 E. 40th St., New York 16. 194
pages, xix pages. Price $6.00.

Air travel is becoming progres-
sively safer, and statistics appear in
frequent intervals which indicate the
rapid improvements in aircraft them-
selves and in the methods of operat-

(Continued on page 66)
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Teleprinted Communications ... on the double!

The Kleinschmidt teletypewriter set sends teleprinted messages
from tape at speeds up to 100 words per minute.

AT THE SAME TIME, on the same unit, the operator perforates and
prints other messages for transmission.

Day after day, Kleinschmidt teletypewriters and
related equipment at U. S. Army Communication
Centers receive and transmit thousands of
teleprinted messages. This tremendous communi-
cations traffic, accelerated by multiple-function
Kleinschmidt equipment, developed in cooperation
with the U. S. Army Signal Corps, flows smoothly
and precisely. Both sender and recipient receive

a teleprinted original, identical in every respect.

Since the century began, the Kieinschmidt
name has been associated with every major devel-
opment in teleprinted communications. Now a
member of the Smith-Corona family, Kleinschmidt
looks ahead to new attainmentsin broadening
the field of electronic communications for busi-
ness and industry.

KLEINSCHMIDT

KLEINSCHMIDT LABORATORIES, INC., DEERFIELD, ILLINOIS

Pioneer in teleprinted communications equipment « A subsidiary of Smith-Corona Inc

October 1958

Circle 48 on Inquiry Card., page 121 63



*Phato ey BAKSLCE (OMFPANY
g: CA SE 2 Dizisien of Uwdon Zarbide Corporation

“circuit printing” blll"

Maybe “Dutch Boy”
Solder Specialists can
help you reduce it

“Dutch Boy” Solder Specialists have helped a
number of companies look into the soldering
phase of their “circuit printing” costs . . . and
have come up with substantial savings.

How have these savings been made?

Most of these savings have been made by very
simple changes in flux or solder compositions
or in operating conditions.

. A change in bath temperature. A switch
to an activated non-conductive, non-corrosive
flux . ..

In these and other ways “Dutch Boy” Solder
Specialists cut “circuit printing” bills and boost
production.

Maybe it would pay you to have a “Dutch
Boy” Solder Specialist go over your soldering
operations with an eye cocked for savings.
Write NATIONAL LEAD COMPANY

111 Broadway, New York 6, New York.
Offices in Principal Cities

Diite/ Boy

SOLDER AND FLUXES
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Microwave engineers—

Where can you use

these exclusive features
offered by NARDA?

DUAL HIGH DIRECTIVITY COUPLERS *

Narda Dual High Directivity Directional Couplers are de-
signed for reflectometer measurements in waveguide sys-
tems, and exhibit the same flat response (* 0.4) and high
directivity (40 db min.) as Narda's singie units. Primary
line VSWR: 1.05 max. (1.10 for M1027); secondary line
VSWR: 1.15 max.

Coupling structures are on opposite broad walls of the
primary line; secondary output arms are on the same side.
Detector mounts can be attached readily to facilitate
connecting detector mounts.

FREQUENCY | WAVEGUDE |  NARDA |
BAND (me) 0.0. (in) | Model | emice
s 260395 3% 1034 [ s
T | 395685 |~ 211 ‘} 1033 ﬁ .|
[ 540820 1% | 132 255,
X8 705100 | ) e ED 2
X 820124 3% J[ 1030 178 3
W 124180 025 391 1 [ T b
180265 | Yix's + 1028 I »5 |
%5400 w20 | v | 30 |
50.0.75.0 228x 154 | M1027 900, a

TUNEABLE
N o WAVEGUIDE
B DETECTORS

Narda’s tuneable waveguide detectors are designed for broadband
operation with small reflections and maximum versatility. Detected
output is from a standard BNC female fitting, and the detectors may
be used with a variety of crystal, bolometer, or thermistor elements,
for absolute power measurements, as well as detection of relative
power levels.

Although VSWR is low, impedance match can be improved by
means of additional tuning such as E-H or slide-screw tuners. All
models are designed for optimum VSWR with Narda model N610B
bolometers, but good impedance matches can frequently be obtained
with other bolometers and thermistors.

Data on VSWR with various elements is available from Narda,
as well as a wide range of suitable detecting elements and crystals.

3, 6, 10 and 20 DB

40 DB HIGH POWER

HIGH DIRECTIVITY COUPLERS

The 40 db High Power Coupler is another exclusive Narda
product. Similar to standard types, except that coupling irises
are in the narrow wall, it may be used at full rated power
of the waveguide size. Nominal coupling value is 40 db;
directivity 40 db. Directivity for 3, 6, 10 and 20 db couplers
is also 40 db. Standard cover flanges on primary line; low
VSWR termination and standard cover flange on secondary,
All bands—2600 to 90,000 mc.

MAX.
DETECTING ELEMENTS VSWR
FREQUENCY { WAVEGUIDE | NARDA WITH | CRY-
BAND (kmc) 0.0. (in.) MOOEL BOLOMETERS THERMISTORS | N6108 | STALS | PRICE
| N3330 w2t
STANDARD REFLECTIONS c 395:5.85 2x1 513 N610B | N821B | N6OS or N334 | 125 or $95.
Narda offers five values of reflections for each of six dif- | { N333 | INZ3
ferent waveguide sizes .. the most complete choice we 1 N3330
know of! Provides calibrated reflections or VSWR's for use W 530820 Wx% 512 | News |Nszig | Neos | o | N3m | 125 |z | o
in standardizing reflectometers or calibrating slotted line l l N333
impedance meters. [ 3330 o - 1
|
X8 7.05100 1x % 511 N610B | N821B I N605 or N334 | 125 | iNZ3 | 85
SPECIFICATIONS | | | | N33 ) |
Reflection N333D
Coefficient 000 | 0.05 0.10 0.15 0.20 X 820124 1x%: 510 N610B J N821B | N605 Ng&’ N334 125 IN23 15
Accuracy 0.002 | 0.0025 | 0.0035 | 0.0045| 0.007 | [ N332D s |
VSWR Ku 124:180 702x.391 509 N6108 N605 or 200 or 110,
Equivalent 1.00 | 1.105 { 1.222 | 1.353 | 150 N333 IN23

Tuneable Detectors for use with crystals only, availoble for miliimeter bonds 18,000 to 90,000 mc., from $125

MAIL COUPON TODAY FOR o iy

Models for 2.60 to 18.0 kmc, from $125 to $300

Complete Coaxial and Waveguide Instrumentation for Microwave and UHF — including :

200 to 90,000 me. FREE 1959 CATALOG AND NAME OF l
DIRECTIONAL COUPLERS TUNERS ATTENUATORS R e T BrBDECELIT
TERMINATIONS ECHO BOXES STANDARD REFLECTIONS I NEAREST REPRESENTATIVE
FREQUENCY METERS SLOTTED LINES BOLOMETERS The Narda Microwav roorati .
HORNS BENDS THERMISTORS I 118-160 Herricks Ro:d rorperaten E f
VSWR AMPLIFIERS COAXIAL HYBRIDS LOW PASS FILTERS . e
E Mineola, L. 1., N. Y. L2 '

Dept. EI-10

x NATda

I

i

. . l
microwave corporation sooRess | il
65

118-160 HERRICKS ROAD, MINEOLA, L.I, N.Y. « PIONEER 6-4650 [ ZONE STATE
BN NN NN BN BN BN
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sl ol f
A1 APH V2 POT

S

ACTUAL SIZE
2" dia. x 15/32"

This new APH 15 Hermetical Seal Precision Potentiometer
has been proven by Mass Spectrometer,
“Radiflo” and other rigid leak detection tests.

Why pay extra for epoxy encapsula-
tion, when Waters seals both ends of
the APH % so tight that leakage is
reduced as close to zero as you need.
Its “O” ring shaft seal dams out
moisture and salt spray. Its glass-to-
metal seal minimizes leakage at the
terminal lugs. Its pre-tinned flange
eases air-tight soldering into the
panel.

It’s a ‘“‘hot” pot, too! APH % derates
to zero watts at 150°C. 1% watts
may be dissipated at 125°C. . . . 4
watts at 80°C.

o 4 4
] ¥ ¥
i VAAAAAAACAAAAANAAN/

®
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Witors

BOSTON POST ROAD, WAYLAND, MASSACHUSETTS s

Resistance range is from % to 100,000
ohms with a tolerance of *=5%.
Linearity tolerance is £3% . .. tighter
on request.

Meets military specifications: MIL-E-
5272A, MIL-R-19, MIL-STD-202 and
others as applicable.
Bulletin APH 1%
gives you complete
details about stand-
ard and optional
electrical and me-
chanical specifica-
tions. Write: f

MANUFACTURING, INC.

|

ELECTRONIC INDUSTRIES -

Books

(Continued from page 62)

ing them. Some of this improvement,
must be attributed to the detailed
study of air accidents.

Arguing that the tendency to hush
up air accidents or to treat them from
a purely sensational angle is damag-
ing to the develgpment of safe line,
the author describes and comments
upon a set of air accidents, each one
illustrating some particular kind of
danger, and showing how it has been
dealt with by engineers, designers,
and research workers.

Electronics Industry Directory

Published 1958 by the Electronics Committee, In
dustrial Dept., Los Angeles Chamber of Com-
merce, 404 S. Bixel St., Los Angeles 54, Calif,
Price $2.50.

Factual data concerning the firms
engaged in electronics manufacture
has been compiled.

The Chamber of Commerce Direc-
tory has been developed for use in
dealing with the industry. Only those
companies who have indicated that
they conduct a manufacturing activ-
ity in the Los Angeles metropolitan
area have been listed.

Books Received

Audio Design Handbook

B8y H. A. Hartley. Published 1958 by Gernsback
Library, Inc., 154 W . 14th St., New York 11, 224
pages, paper bound. Price $2.90.

Conference on Extremely High

Temperatures

Edited by Heinz Fischer and Lawrence Z. Mansur.
Published 1958 by John Wiley & Sons, Inc., 440

Fourth Ave., New York 16. 269 poges. Price
$9.75.

Based on the conference on ex-
tremely high temperatures held

March 18th and 19th, 1958.

Guided Missiles: Operations, Design,
and Theory.

Foreword by Lt. Gen. Charles T. Myers, USAF.
Published 1958 by McGraw-Hill Book Co., 330
W. 42nd St., New York 36. 575 poges. Price
$8.00.

Cook Technical Review, Volume IV,
No. 3

Published 1957 by Cook Electric Co., 2700 South
port Ave., Chicago 14. 20 poges, paper bound.
Price $1.00.

Industrial Control Circuits

By Sidney Platt. Published 1958 by John F. Ryder
Publisher, Inc., 116 W. 14 St., New York 11.
200 poges, poper bound. Price $3.90.

Sampled-Data Control Systems

By John R. Rogozzini and Gene F. Franklin. Pub-
lished 1958 by McGraw-Hill Book Co., Inc.,
330 W. 42nd St., New York 36. 331 pages, ix

pages. Price $9.50.

Industrial Electronics Handbook
Edited by William D. Cockrell. Published 1958

by McGraw-Hill Book Co., 330 W. 42nd St..
New York 36. 1408 pages. Price $22.50.
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BOOST PRODUCT EFFICIENCY
v SALES APPEAL...

Sturdy little Stackpole Slide Switches provide almost any desired

switching arrangement at rock-bottom cost. Features include 14, 1 and

3 ampere 125 volt ratings in U.L. Inspected types; 1 to 3 pole types

with up to 4 positions; momentary or maintained contact designs; lug,

printed wiring or wire-wrap terminals; and many special types such as

plunger-operated spring return, 4-gang SP-DT, and many more.
WRITE FOR SLIDE SWITCH BULLETIN RC-11D to:

Electronic Components Division, STACKPOLE CARBON CO., St. Marys, Pa.

.- -WITH 13
Standard

U LOWPCEOST SLIDE
g TYPES SWITCHES

...the most complete line

DP-DT, 3 ampere DP-DT, 0.5 amp, 4-Position 5 SP-DT, 4-gang
Type $5-33 5 Spring-return Type $5-5 Type $5-18 : Type $5-21 3

T

SP-DT, 3 ampere SP-DT, 3 amp, 3-Position, 3 ampere SP-ST, Pushbutton SP-DT, 1 cmpere
Type §5-26-1 Spring-return Type $5-9 Type $5-31 Type $5-15 Type §5-32

$

SP-DT, 3 amp, DP-DT, 0.5 ampere . _ 3 Pole-Double Throw J3-Position, 0.5 ampere

Spring-return Type $5-27 Type $5-50 Type $5-8 Type $5-16

S8

)i

Coldite 70+4-® fixed composition resistors . Snap and Slide Switches . Ceramag® ferromagnetic cores . Variable composition
resistors . Ceramagnet® ceramic magnets . Fixed composition capacilors . fron cores . Brushes for all ro*ating electrical
equipment . Electrical contacts . Hundreds of related carbon. graphite and metal powder products.

ELECTRONIC INDUSTRIES -+ October 1958 Circle 52 on Inquiry Card. page 121 67



Truly sub-miniature, these capacitors were devised especially for printed circuits and automatic assembly.
Since theyretain all the properties of larger, pig-tail capacitors, they are well suited to general circuitry as well.

Now-Corning Fixed Glass Capacitors
in new sub-miniature size

Packing up to 1,000 uuf at 300 V.
and 125°C. into 0.010 cubic inches,
these new capacitors are designed
for use on printed circuit boards
and all applications requiring high-
quality components. Advantages in-
clude fixed temperature coefficient,
high insulation resistance, low die-
lectric absorption, the ability to op-
erate under high humidity and high
temperature conditions, plus the
added advantage of increased min-
iaturization.

You can now up-grade your specs
for miniature capacitors used on

printed circuits.
¥

MWW&&G’&//

68 Circle 53 on Inquiry Card, page 121

These new capacitors measure only
Y82 x 164 X .115, yet have capacitances
up to 1000 uuf at a full 300 V. rating
at 125°C. Such exceptional thinness
makes these capacitors particularly well
suited for vertical mounting in small,
high-rated units.

The capacitors have high tempera-
ture soldered leads which allow direct
connection to circuit boards. The leads
are .100 inches long, fitting most cir-
cuit board thicknesses and eliminating
any trimming.

Reliable + Since the new construction
is extremely simple, reliability is cor-
respondingly high.

Rugged -+ These capacitors, when
mounted, successfully withstand a
standard five-hour vibration cycling
test at 10 to 55 cycles, 15G Max.

Known as WL-4 capacitors, these
units are in mass production. Your in-
quiries concerning data and prices are
welcome.

FEATURES

to MIL C-11272A except smaller
1 to 1,000 vuf

300 volts

125°C. full rating

.010 cubic inches

nhON~

CORNING GLASS WORKS, Bradford, Pennsylvania

Electronic Components Department

Circle 54 on Inquiry Card, page 12] ——>
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zon Tube News

—from SYLVANIA

Anticipating the circuit designer’s needs—everywhere in electronics

TELEVISION...

New Tripotential Electron gun takes another
2-inch slice off picture tube length

Sylvania, pioneer in 110° picture tube development,
introduces another basic design innovation in cathode
ray tubes—the short tripotential focus electron gun. It
reduces picture tube length up to 2 1/8 inches, yet
permits use of standard design centering magnets,
yokes and other associated components.

Voltages required to operate tripotential focus pic-
ture tubes are available in ordinary TV receiver
circuit designs.

The new gun is much less complicated than con-
ventional types. Its simplicity of design not only makes
the gun inherently more rugged but allows for greater
uniformity in manufacturing and assembling. This
means less arcing, fewer shorts and better over-all

performance throughout life. Tripotential Electron gun is a major advance in the evolution
of shorter television picture tubes

Mechanical Dimensions Comparison Chart

Over-all Dimensions (Inches)

Screen Conventional Tubes Sylvania Tripotential
110° types, 1 1/8° neck dia.

17 12 9/16 10 7/16

21" 14 11/16 12 9/16

24" 15 7/8 13 3/4

o 1000 SWEPT FREQUENCY VIBRATIONAL OUTPUT AT 106 RELIABILITY ... >
550 — BA .
Y ?;.E - = [1'\‘K : Stacked tubes in glass set new
)= s ol i = I A W i iability i
R RUEa . — - N AR = standards fou: relu.:blllfy in
gas 3l — Fhah . PN i shock and vibration tests
& & Ll75-
1035 99— | ALY i . .
, e s | Tube Type 7244 Y W/ Production of Sylvania’s new
" m'o_ stacked tubes in glass, types 7244
0 Z AT W F \ and 7245, is being ste 0
w02 30_ NEDSVN B R N Al LG =V Y , 18 being stepped up t
5 E DI e - y - meet the increasing demands of
= ®F 29~ . military and industrial customers,
oy 30— = + Fast growing acceptance is based
g 8 . el 1 . . .y
03 s [ on the inherent reliability of the
56— — Tube Type 6J6WA
0 32— . stacked mount structure:
T i 4 4 Rafiani
o S o o S o o o o o e ia i i,
s 8 8 8 8 g 5 B 8 8 ey
% FREQUENCY SCALE IN CYCLES PER SECOND § ACtual Vlbratlonal teSt data Of the
stacked structure compared with a
Over a frequency range of 100 to 5,000 cps at a 10 G level the type 7244 conventlon?‘l tube 1nd1cate§ asn:luc}l
produced a vibrational output in the range of 6 millivolts average while the as 2 to 1 improvement in vibra-
6J6WA averaged 60 mv or higher tional output at 6 times the G level. ’
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New dual-pentode for STEREO

Sylvania Framelok construction is adapted for greater circuit
flexibility, better performance and new economy

A new tube design which takes
advantage of the symmetry of
the Sylvania Framelok tube con-
struction is being developed specifi-
cally for application for the output
stages of stereophonic sound cir-
cuits. Because it incorporates two
identical pentodes in one envelope
this new Framelok tube provides
design flexibility and can introduce
substantial circuit economies.

This new design concept now
makes possible the use of a single
Framelok tube—common cathode

and screen grid—that will supply 5
to 6 watts usable audio output in
each channel. Its unusual flexibility
also permits application in push-
pull in each stereo channel or two
tubes push-pull, parallel in high
power monaural systems.

In addition to its potential cost
advantagestherearethemanybene-
fits inherent only in the Framelok
design: ¢ Greater uniformity of
electrical characteristics in tube
after tube o Greater stability of
electrical characteristics during
tube life ¢ Less change in electrical
characteristics due to element tem-
peratures at high dissipation levels
e Better control of cutoff « Less
chance for shorts, microphonism
and noise » Better plate-to-screen
current ratios e Less arcing.

New Framelok dual pentode type de-
signed for stereo can supply 5 to 6 watts
audio output single ended at the voice
coil for each channel. High flexibility
allows one tube to provide push-pull
operation for each channel

RELIABILITY (Continued)

Type 7244 Type 6J6WA
Frequency 40 cps 25 cps
G Level 15 G’s 2.5G’'s
Vibrational Output 15 MV 25 MV

Stability and Uniformity

The planar structure of the stacked
tube in which all elements are ar-
ranged in parallel planes insures
optimum stability of operation and
uniformity of characteristics.

Fewer dimensions need to be
controlled, providing a major sim-
plification and reduction in the
number of critical tolerances in
parts fabrication.

Increased Mechanical Life

The ceramic mount structure is
solidly integrated and relative mo-

tion between elements is negligible.
The entire mount is displaced with
shock and vibration as one solid
entity, and parts or elements will
not react independently. In fact,
ceramic stacked mount tubes in
glass have survived several hun-
dreds of hours on 15 G, 40 cycle
vibration fatigue with no signifi-
cant change—a test which usually
destroys conventional tube types in
less than a hundred hours.

Lower Costs for Customers

The stacked tube in glass means
less equipment maintenance. In-
plant tube selection can be elimi-
nated or reduced. Missile flights
and other military operations have

a higher probability of success with
the rugged stacked tube. No major
circuit redesign is necessary since
the types are basically retrofits.
The 7244 and 7245 can go in
present equipment where 6J6WA
and 6J4WA types are used with
only slight compensations.

41111l




Beam power audio pentode for quality amplifiers

Better power output and less distortion than comparable types are the
chief attributes of the new 6BQ5. It maintains initial peak performance
standards throughout life. Throughout life tests the tube exhibits no
“slumping’ due to excessive screen dissipation. It delivers 5.6 watts at
9.2 percent distortion single ended under 4.30 v. signal input and 5.95
watts with a 4.70 v. signal. In push-pull at 250 v. plate & screen, the 6BQ5
delivers 10. 65 w. at 3.4 percent distortion; at 300 v. plate & screen, 16.5 w.
at 4.16 percent distortion.

Improved high-mu twin triode serves
as audio amplifier or phase inverter

As a result of Sylvania’s continuing tube improvement program, a
superior 12AX7 is now available with sharply reduced hum and noise.
Through improved aging and processing schedules Sylvania engineers
have been able to maintain the output advantages of the tube while at
the same time minimizing the hum and noise characteristics.

Designed primarily for quality audio circuits, the improved 12AX7 has
a center tapped heater for operation at 12.6 or 6.3 volts. It has separate
cathodes and is packaged in a T-614 envelope.

New double triode for extremely critical audio applications

Wherever extreme limits on hum and noise must be met, Sylvania’s new
7025 will fill the requirements. Its special design incorporates a folded
coil heater that improves over-all performance. The new high mu twin
triode has an equivalent noise and hum voltage of 1.8 microvolts rms
average and 7 microvolts rms maximum.

Low hum-low noise triode-pentode for hi-fi

Sylvania’s new 7199 is a 9-pin miniature medium mu triode and sharp
cutoff pentode designed particularly for high-quality audio applications.
The triode is normally used as a phase inverter, although many other
possibilities exist, while the pentode is used as a high-gain audio amplifier.

Folded coil heaters, separate cathodes and an internal shield to reduce
electrical coupling combine to provide a pre-amplifier tube with low
noise, low micro and high reliability, as required in high-performance
audio systems.

New rectifier for hi-fi audio equipment

Double anode, indirectly heated, common cathode rectifier type 6CA4 is
now available from Sylvania. The new tube can handle two 6BQ5 output
tubes. It delivers 150 ma. maximum DC output current.

RATINGS (Design Center Values)

Peak inverse plate voltage......... 1000 volts max.

D. C. output current. .. ............. 150 ma. max.

Peak plate current per plate......... 450 ma. max. Posfage

Peak voltage between cathode and Postage Stamp

. . g
heater (cathode positive with Will be Paid Necessary
respect to heater)................ 500 volts max. bY 1 Mailed in th
al in the

Transformer voltage 2x250 2x300 2x350 volts, rms.

Total effective plate
supply resistance .
per plate......... 150 200 240 ohms min.

United States

Addressee

BUSINESS REPLY CARD

First Class Permit No. 2833 Sec. 34.9 P.L.&R., Buffalo 9, N.Y.

SYLVANIA ELECTRIC PRODUCTS INC.
1100 Main St.
Buffalo 2, N.Y.

SYLVANIA



MOBILE COMMUNICATIONS...

Sylvania introduces four new receiving
tubes designed to meet the specialized
requirement of mobile radio equipment

Now manufacturers of commercial and industrial
mobile transceivers can select from a new line of
rugged Sylvania receiving tubes designed with the
special conditions of mobile radio in mind. The new
tubes, types 7054, 7056, 7059 and Sylvania original
type 7258, operate from B supply voltages ranging
from 100 to 250 volts. The heater voltages of the line
are centered at 13.5 volts—the midpoint of heater
voltage range for vehicular equipments. This allows a
full 3.52 volt safety margin for the tubes to take care
of the fluctuating power supply that may occur in
such mobile equipment.

In the Sylvania original type 7258, the pentode sec-
tion may be used as an RF or IF tube. The triode
section can serve as a low frequency oscillator or
general purpose amplifier,

Type 7054—a 9 pin sharp cutoff pentode
Type 7056—a 7 pin sharp cutoff pentode
Type 7059—a 9 pin medium mu triode, sharp cutoff pentode
Type 7258—a 9 pin medium mu triode, sharp cutoff pentode

Characteristics and typical operation for Sylvania original type 7258

Triode Section Pentode Section

Plate Voltage . . ...........cioiiiieniniannnn.. 150 125 Volts
Grid No. 2 Voltage., . ............coiuuinninnn.. 125 Volts
Grid No. 1 Voltage.... -3 0 Volts
Cathode Bias Resistor 56 Ohms
Plate Current........ 15 12 Ma
Grid No. 2 Current. . ... 3.8 Ma
Transconductance. .. ......oiviiiiiiiiiiiinan 4500 7800 umhos
AmplificationFactor. . ......... ... ... . i 21

Plate Resistance (Approx.)..................... 4700 170,000 Ohms
Grid No. 1 Voltage for Ib=20 va (approx.).... =17 —6 Volts
Plate Current at Ec1 = —3 VRk=0............. 1.6 Ma

INDUSTRIAL & MILITARY C-R TUBES

Sylvania introduces a brand-new special
purpose 12" CRT designed particularly
for radar and medical applications
Now, an economical 12” ’scope tube, type SC2558,

with fast response time, high impedance input and post
deflection acceleration is available from Sylvania. The

R tj|l‘|‘ i

new tube, which will sell for approximately 4 as much
as comparable types, incorporates both electrostatic
deflection and focus. Its lower operating voltage elimi-
nates the need for an elaborate power supply. With
post deflection acceleration, greater deflection sensi-
tivity is possible with increased brightness.

The large screen size of type SC2558 is especially
convenient for group viewing of medical and radar dis-
plays. The new tube incorporates an aluminized screen,
standard base and is available in any phosphor coating
specified.

Typical Operating Conditions

Anode No. 3 Voltage. ...t enans 10,000 Volts D.C.
Anode No. 2 Voltage. .. .. .......ooiutiiiiiiiiiienannnns 5,000 Volts D.C.
Deflection factor
Deflecting Plates 1-2. ... . ... ... iiuiinieninnneinnnn 105 to 145 v/in.
Deflecting Plates 3-4. .. ... ... uiiieniiiiniiiianainns 80 to 115 v/in.

SyLvaNIA ELEcTRrIC PrRODUCTS INC.
1740 Broadway, New York 19, N. Y.

,@/ In Canada: Sylvania Electric (Canada) Ltd.
P.O. Box 1190, Station *“O,”” Montreal 9.

LIGHTING - TELEVISION . RADIO . ELECTRONICS -

PHOTOGRAPHY -

ATOMIC ENERGY - CHEMISTRY-METALLURGY

+ ++ ++ +

Please send additional information on the items checked below:

[J New tripotential gun Audio Tubes:

Mobile Radio Tubes:

|
Stacked tubes In glass: 0 :)?:,::::ebk WL TR l
[ Type 7244 0] Type 7056 B
0 Type 7245 [J Type 68Q5 [ Type 7059
e O Type 12AX7 (] Type 7258 i
Industrial & Military O Type 7025 | Use this handy
Cathode Ray Tubes: [ Type 6CA4 | busi
] Type $C2558 [ Type 7199 i usiness reply card
"~ to request additional
Name. i information on these
add B important new
ress .
B Sylvania developments
Company [ |



Narda SonBlasters offer the most complete line

of lowest-cost mass-produced ultrasonic cleaners!

Narda's mass-production techniques assure you the most
complete line of ultrasonic cleaners at the lowest prices in
the industry! From the smallest 35-watt to the amazing
2500-watt unit with a tank capacity of 75 gallons, Narda’s
SonBlasters are available now—off-the-shelf —for immediate
delivery. And with a full 2-year warranty besides!

What do you want to clean? Transistors, semi-conductors,
other electronic, automotive, missile and avionic components,
instruments, timing mechanisms —Narda's SonBlasters clean

Generator G-202
35 watts

An amazingly efficient, yet inexpensive, ultra-
sonic cleaner. Duty cycle timer permits opera-
tor to turn the unit on, set it, and leave; the

Transducerized Tank NT-202
Capacity: 3s gallon

Generator G-601
60 watts

Transducerized Tank NT-602

'most any mechanical, electrical or horological part or assem-
bly you can think of —and clean faster, better and cheaper.

No matter what you need in ultrasonic cleaning equipment,
you'll find Narda's complete line of production-size units have
the quality, power, performance, capacity and appearance of
cleaners selling up to three times their price! Write for more
details now and we'll include a free questionnaire to help
determine the precise model you need. Address: Dept. EI-19.

Transducerized Tank NT-1505 Generator G-1501

Capacity: 1 gallon Capacity: 5 gallons 200 watts

SonBlaster will turn off automati-
cally at the end of the cycle. Four

A more powerful production-type unit, with a
special circuit and selector switch

The lowest price in the industry for a tank of
this capacity and activity. Gener-

choices of timers—from 0-15 min.
to 0-120 min. Also available with- $
out timer at slightly lower cost

(G-201).

&
-

SR

"

Generator G-5001
500 watts

Generator features standby switch for longer life and load selector
switch on the front panel to operate up to 8 submers-
ible transducers or 8 NT-602 or 2 NT-1505 transduc. $ 'l 325

Transducerized Tank NT-5001
Capacity: 10 gallons

erized tanks at one time. Larger tanks available on
special order.

@%' Submersible Transducer NT-605

Heli arc welded stainless case, hermetically sealed

. for safe, leak-proof immersion. Radiating face: 27
sq. in. Effective plane of radiation: 40-50 sq. in. (approximately 10"
x 5”). Effective cavitation of volumes up to 1200 cu. in. at 24 in. tank
height (5 gal.) and 2400 cu. in. at 48 in. tank height (10 gal.). Bulkhead
electrical fitting on back allows all wiring connections to be made on

outside of tank. For use in any arrangement or location
in any shape tank you desire to use. Also available —
model NT-604, identical with NT-605, except for pipe $

thread instead of bulkhead fitting, permitting electrical

connections inside of tank,

Consult with Narda for all your ultrasonic requirements. The SonBlaster
catalog line of ultrasonic cleaning equipment ranges from 35 watts to
2.5 KW, and includes transducerized tanks as well as immersible trans-
ducers which can be adapted to any size or shape tank you may now
be using. If ultrasonics can be applied to help improve your process,

Narda will recommend the finest, most dependable equipment available
—and at the lowest price in the industry!

permitting operator to alternate
between two tanks, when items
being cleaned require different

solutions or a two-step process.

ator also will operate 2, 3 or 4
submersible transducers at one $
time, with just a turn of the load

selector switch on the front panel.

Generator G-25001
2500 watts

e

UV ;}'(;ivﬁusrm; .b
: .. —-

N —

Transducerized Tank
NT-25001
Capacity: 75 gallons

PR RR N

Powerful unit drives the
largest mass-produced
industrial-size transduc-
erized ultrasonic cleaning
tank made! Also energizes
up to 40 Narda 60-watt
submersible transducers
(NT-604 or -605). Capable
of energizing tanks meas-
uring up to 150 square feet
of area by 2" or 3’ high.

%4360

For custom-designed installation and unique electro-acoustic
applications, including cleaning, soldering, welding, drilling
and non-destructive testing, consult our subsidiary, Alcar
Instruments Inc., at the address below.

the Har'da ultrasonics corporation

625 MAIN STREET, WESTBURY, L. I, N.'Y.
Subsidiary of The Narda Microwave Corporation

<«—— Circle 54 on Inquiry Card., page 121 Circle 55 on Inquiry Card, page 121 73



Sprague’s new FABMIKA Capacitors can really handle

the HOT ones! . . . jet ignition, missile controls,
atomic reactors . . . any high voltage d-c power supply
where high temperature, small size, and light weight
are important . . . especially where components are
immersed in a dielectric fluid.

e Sprague’s new FABMIKA Capacitors rely on a
specially processed dielectric for their heat resistant
properties. Developed through three years of research
and manufacturing, this dielectric consists of silicone-
bonded mica paper which can function effectively in
temperatures up to 260°C and, in special designs, up
to 310°C. There’s a choice of four standard tempera-
ture ranges: from—55°Cto +125°C,+165°C, +200°C,
and +260°C.

Temp. °C MQ X xF
125 300 (min.)
165 100 (min.)
250 50 (min.)
260 10 (min.)

Maximum Dissipation Factor: .15% at 400 cy. 25°C.

SPRAGUE COMPONENTS:

CAPACITORS ¢« RESISTORS o

FILTERS o

74 Circle 56 on Inquiry Card, page 121

MAGNETIC COMPONENTS « TRANSISTORS o

NEW!

HIGH-TEMPERATURE
FABMIKA

CAPACITORS

. » - Standard ratings for 260°C
... uUp to 310°C in special designs

o Radiation resistance is another outstanding char-
acteristic of FABMIKA Capacitors. They have been
application tested in reactors under high dosage rates
without harmful loss of capacitance.

® Another important application is 400 cycle a-c
power supplies where their low dissipation factor
results in small capacitors with minimum rise in tem-
perature under operating conditions.

@ Miniature, high-reliability pulse forming networks
are still another well tested application.

o FABMIKA Capacitors are available in four con-
structions: uncased (up to 200°C), uncased and
clamped (up to 260°C), cast epoxy housing (up to
200°C), and drawn metal case (up to 260°C standard
and 310°C special).

@ For complete specifications, write for Engineering
Bulletins to the Technical Literature Section, Sprague
Electric Co., 233 Marshall St., North Adams, Mass.

SPRAGUE

the mark of reliability

INTERFERENCE

PULSE NETWORKS o HIGH TEMPERATURE MAGNET WIRE ¢ PRINTED CIRCUITS

ELECTRONIC INDUSTRIES + October 1958



Stockholm, scene of the 1958 IEC General Meetings, showing Royal Palace, center, Opera House, right and State House spire, right rear.

ELECTRONIC
INDUSTRIES

October 1958

More than 900 of the world's leading engineers attend Stockholm
event. What to expect as a delegate. The importance of inter-
national technical standardization for the electronic industries.

1958 IEC Conference Report

HIS year the general meetings of the IEC were

held in Stockholm over the period June 30 to July
17. Most of the technical meetings were held in Stock-
holm but a few meetings had to be held in Ludvica
and Vestaras, Sweden and in Copenhagen, Denmark,
because of limited accommodations that the heavy
tourist traffic that this time of year creates. At the
Stockholm general meetings more than 900 delegates
from 28 different countries (including USSR and iron
curtain countries) participated. Along with the dele-
gates came some 300 additional dependents so that in
all some 1200 persons were at hand. Table 1 shows
a list of the technical committees which met during
this period and in Table 4 we have listed the names
of the members of the U. S. delegation together with
their company and technical committee affiliations.

In earlier issues of ELECTRONIC INDUSTRIES we have
summarized the role of the IEC, how it functions,?
and the need for expanded international technical rep-
resentations.23 Fig. 1 gives some idea as to the growth
in the number of engineering documents being cir-
culated among national committees over the period
1955-1958, and it also shows (in Swiss francs) how
IEC expenditures have increased over an eight year
period. During the first half of 1958 more than 1000
separate documents were circulated.

n
o

(below) : Growth of engineering documents being circulated
among national committees and growth of |EC expenditures.
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Fig. 2 is a diagram illustrating how the IEC is
organized while Fig. 3 is a flow diagram that illus-
trates how IEC standardization recommendations are
prepared.* During the Stockholm meetings this year
some 45 draft recommendations were accepted for cir-
culation to national committees for final vote. Table 2
lists these drafts by technical committee and by sub-
ject. Ten documents were accepted for final publica-
tion and these are listed in Table 3.5

As previously reported, the work of the IEC has
been going forward for more than 50 years; the ob-
Jject being to prepare technical recommendations upon
which national standards of member countries can be
based. Aside from the better understanding between
electrical engineers that this work creates, develop-
ment of international trade is another most important
aspect. In recent years more and more American firms
have established manufacturing facilities or affilia-
tions in overseas markets, and they are continuing to
do so. The recent development of a European Common
Market has also stirred considerable interest among
U. S. suppliers. The rise of the “sputniks” and the
cold war point to the necessity of international infor-
mation interchange. Thus IEC, because of its long

Royal Institute of Technology, Stockholm, where techni-
cal meetings were held. Note IEC flag in foreground.




IEC Conference Report
(continued)

history and worldwide acceptance seems to be destined
to be an increasingly important organization to the
U. S. Its role among the electronic industries is even
more important. In the period June 1957 to June 1958
there were 27 documents circulated for approval under
the six months rule.t Of these, 20 are considered as
being of direct interest and bearing to electronic man-
ufacturers. (A price list of currently available 1IEC
recommendations may be obtained from Mr. S. D.
Hoffman, USNC Secretary, American Standards As-
sociation Inc., 70 East 45 St., N. Y. 17, N. Y.)

Table I: Number and description of technical
committees meeting at 1958 Stockholm
General Meetings

Com.
No. COMMITTEE
1 Nomenclature
2C Classification of insulating materials (informal
Meeting)
2F Dimensions of carbon brushes
3 Graphical symbols
3 Exp. Graphical symbols—Experts Committee
7 Aluminium
7-1 Aluminium alloys
8 Standard voltages—Current ratings
13 Measuring instruments
13A Integrating meters
13B Indicating instruments
13C Electronic measuring instruments
14 Power transformers
15 Insulating materials
15 Exp Insulating materials—Experts Committee
15WG/1 Dielectric strength
15WG/2 Volume and surface resistivity—insulation re-
sistance
15WG/3 Tracking
15WG/4 Voltage endurance under the action of ioniza-
tion discharges
15WG/5 Encyclopedia of insulating materials
15WG /6 Dielectric constant and losses
15WG/7 Temperature properties of insulating materials
17 Switchgear and controlgear
17A High voltage switchgear and controlgear
178 Low voltage switchgear and controlgear
22 Power converters
22-2 Semi-conductor rectifiers
23 Electrical accessories
24 Electric and magnetic magnitudes and units
25 Letter symbols and signs
28 Co-ordination of insulation
29 Electro-acoustics
29WG/1 Sound recording
29WG/3 Sound systems
29WG/5  Loudspeakers
29WG /6 Hearing aids
29WG/7  Ultrasonics
29WG/8 Sound level meters
37 Exp. Lightning arresters—Experts Committee
38 Instrument transformers
39 Electronic tubes and valves and similar semi-
cond. devices
39-1 Electronic tubes and valves
39-2 Semi-conductor devices
39/40 Sockets and accessories for electronic tubes
and valves
40 Components for electronic equipment
40-1 Capacitors and resistors
40-2 R.F. Transmission lines and their accessories
40-4 Connectors and switches
40-5 Basic testing procedure
40-6 Parts made of ferro-magnetic oxides
42 High voltage testing techniques
C.I.SP.R. Steering Committee
Committee of Action
Council
ISO/TC 43—Acoustics
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V. M. Graham (center), Electronic Industries Assn., presides over
$C39-2 in Vestaras. He is flanked on his right by M. A. Acheson,
Sylvania Electric Products Inc., and Dr. ). Mercier, Cie Francaise
Thomson Houston, Paris.

This was our first actual experience working with
IEC technical committees and a review of what you
can expect as a delegate should be of interest. Upon
acceptance and assignment to a committee, you begin
to receive copies of documents of interest to that com-
mittee that collectively express the position of all of
the countries involved. Considerable study is required
in order to clearly understand all the issues since
comments from one country will reference items and
paragraphs in the documents of another. The ap-
pointed chairman, usually an individual who has had
prior experience as an IEC delegate, arranges for a
series of preliminary briefing meetings. At these
meetings the U. S. position on the subject is developed
and delegates become technically oriented. Any nec-
essary liaison between technical committees of pro-
fessional societies or organizations such as IRE,
AIEE, JETEC etc for any additional information or
recommendations on position is also carried out. In
our case on three committees, TC-39 and SC 39-1, and
39-2, there were seven meetings extending over a six
months period and the documents carried overseas
weighed nearly nine pounds.

It is in going through the briefing sessions and at-
tending the technical meetings overseas that one real-
izes the great value in having committees of continu-

COUNCIL

leM MITTEE OF ACTION

Fig. 2: Diagram illus-
trating 1EC organization.

Central Office

] sC sC l—Sg-l
EC TC
SC

ELECTRONIC INDUSTRIES -+ October 1958

wG

Technical Committee
Sub-Committee
Working Group
Experts’ Committee

£
o
[



ing representation, i.e., where the same delegates serve
on the same committee year by year. For one thing
a certain amount of aclimatizing is necessary on op-
erational procedures. Next, being in a foreign coun-
try, language and customs have to be reckoned with.
Finally, continued association with other foreign dele-
gates on your committees helps develop a spirit of
fellowship which reflects in getting the work at hand
accomplished sooner and more easily.

Languages in IEC are English,
French and Russian. In Europe,
however, English appears to be
more or less the international lan-
guage. No difficulties with docu-
ments in foreign languages was ex-
perienced. Several of the docu-
ments were drawn in French, but
translation copies were available on
an overnight basis.

A different foreign country each
year is host to the TEC, (U. S. was
host in 1954 in Philadelphia) and

The 1958 general
meetings of |IEC get
underway in Stock-
holm. Here are del-
egates attending
opening session.

accommodations,

all arrangements are made by that
country’s National Committee for
receptions, and
for sightseeing and technical tours.

A word of praise is in order at this

point for the well-planned and won-

derfully executed program of the
(Continued on page 150)

Table 2: Draft Recommendations Accepted for Circulation
To National Committees

TC 3: Graphical Symbols

Valves, tubes and rectifiers

Switches

Measuring instruments

Chapter C: Transmission lines and accessories
Magnetic transductors

Batteries and accumulators

TC 7: Aluminum

Aluminum alloys of the Al-Mg-Si type for busbars

Commercial, hard-drawn aluminum electrical conductor
wire

Galvanized steel wires for the mechanical reinforcement
of steel-cored aluminum conductors

Aluminum electrical conductor wire having tempers other
than hard

TC 12: Radio Communication
Safety requirements for electric mains operated radio re-
ceiving apparatus

TC 13: Measuring Instruments
Watt-hour meters

TC 15: Insulating Materials

Methods of test for electrical strength of solid insulating
materials at power frequencies

Methods of measurement of insulation resistance of solid
insulating materials

Standard temperatures and humidities for the measure-
ment of the insulation resistivity and resistance of in-
sulating materials

Conditioning of insulating materials for all types of elec-
trical tests

Test procedure for evaluation of the thermal stability of
enamelled wire by loss of electrical strength

Guide for the preparation of test procedures for the
thermal evaluation of electrical insulating materials

Method for determining the comparative tracking index of
solid insulating materials

TC 17: Switchgear and Controlgear
Rules for isolators and earthing switches

TC 20: Electric Cables
Tests on oil-filled ecables and accessories

ELECTRONIC INDUSTRIES -+ October 1958

TC 23: Electrical Accessories

Fuse links for miniature fuses

Fuses for domestic and similar general use

TC 29: Electroacoustics

Recommendations for magnetic tape recording and repro-
ducing systems. Amendment to Publication 94

Recommendations for stereophonic disk records

Tolerances on the thickness of 45 rpm disks. Amendment
to Publication 94

Recommendations for loudspeakers

Description of the IEC-reference coupler for the calibra-
tion of hearing aids employing earphones of the insert
type

Specification for sound-level meters

TC 35: Primary Cells and Batteries

Capacities of radio HT batteries

TC 39: Electronic Tubes and Valves

Definitions of rating, rating systems, and 3 electricai rat-
ing systems for electron devices

Dimensions of electronic tubes and valves. Amendment to
Publication 67, Part II

Specification for sockets for electronic tubes and valves

Dimensioning of wiring jigs and pin straighteners

TC 40: Components for Electronic Equipment

An extension of the specification for general-purpose
aluminum electrolytic capacitors

Recommendations for radio-frequency cables.
to Part I of IEC Publication 96

Standard impedances and diameters of R.F. cables. Re-
vision of IEC Publication 78

General specification for rotary wafer switches

General specification for toggle switches

Specification sheets for toggle switches

Draft revision of IEC Publication 68: Part I, tests D, H,
M, and tests T and U partly

Test F: Vibration

General classification of ferromagnetic oxides materials

Recommendations of terms and measuring methods for
cores of ferromagnetic oxides for data-processing de-
vices

TC 42: High-Voltage Testing Techniques

Voltage measuring with sphere-gaps (one sphere earthed)

Appendix
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Nomographs for . . .

Designing Transistor
Narrow Band Amplifiers

Nomographs are given which permit quick determination
of the realizable performance of a transistor as a nar-
row band amplifier in terms of its available or measur-
able operating parameters and a desired skew factor.

Table 1
SYMBOL DEFINITIONS

= [ffective operating feedback capacitance variation,
C’t = Minimum change In external feedback ecapacitance
required to produce instability in a unilateralized,
conjugate-matched amplifier,

Cyx = Extrinsic ncutralization capncitan('c. ) )
A Cy = Effective intrinsic neutralization capacitance varia-
tion.
Ck = Nomograph factor = Cy + 0.1 Cy.
I1, = Insertion loss.
MAG = Maximum available gain.
MUG = Maximum usable gain.
K: = Nomograph factor = 5 log R; R, — 30.
Ri = Input resistance.
R, = Output resistance,
S = Stability factor.
SF = Skew factor. ] )
w = Operation frequeney in radians/second.
A REPRINT I
of this article can be obtained by writing on company letterhead to
The Editor
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By L. M. KRUGMAN,
Manager, Advanced Development Group
RCA Victor Radio & "Victrola" Div.
RCA, Camden 2, N. J.

THE factors which cause instability in transistor
narrow band amplifiers have been covered in de-
tail.l» 2 3. 45 In general, stable operation requires
that the energy transfer from the output to input
circuit is balanced out or more exactly unilateralized.
This requirement may be expressed mathematically in
terms of the nodal intrinsic and extrinsic feedback
parameters as:%
Ye—yr =0

The unilateralized operating characteristics for a
transistor at a given dc bias and frequency may be
determined by measurement™ # or from manufactur-
ers’ specification sheets. Figs. 4 through 7 illustrate
the variation of the major performance characteris-
ties of a typical i-f transistor with dec bias at 455Kkc.

The maximum available gain, MAG, of a transistor
is identical to its R-C unilateralized, conjugate-
matched power gain. The MAG is not realizable in 2
practical design where interchangeability is a factor,
due to variations in transistor and component char-
acteristics. A procedure has been derived® by which
i-f amplifier stages may be designed on a basis of
maximum usable gain, MUG. The nomographs shown
in Figs. 1 through 3 which are based on the MUG con-
cept, permit the rapid and accurate determination of
transistor i-f design factors.

ELECTRONIC INDUSTRIES +« October 1958



Design Equations

Definitions of symbols are sum-
marized in Table 1.

1. The minimum capacitance!’
which will cause oscillation when
connected between the input and
output terminals of a unilateral-
ized, conjugately-matched transis-
tor amplifier is:

4
7w [MAG (R R,

oz

2. The effective feedback capaci-
tance under given operating con-
ditions for a 109% tolerance in the
neutralizing capacitor, Cy, and an
allowable skew factor, SF'' is:

Cx + 010 Cx
‘o SF

3. The stability factor of an am-
plifier is the ratio of the eflective
feedback capacitance under the
given operating conditions (C;) to
the minimum capacity required to
produce oscillation under conju-
gate-matched conditions (C,). It
is equal to the insertion loss re-
quired for stability.
S
C

S =

4. The maximum useful gain,
MUG., is the difference between the
maximum available gain and the
required insertion loss.

MUG = MAG — 10 log TL

Examples
1. Determination of Maximum
Usable Gain: Determine the 455 K
MUG of the typical transistor
whose characteristics shown in
IFigs. 4 through 7 for (a) E.
6.0 volts, 1, 0.4 ma, and (b) E,
6.0 volts, I. = 1.2 ma. Assume
Cy 3.5 yuf and that a skew
factor of 0.2 can be tolerated.
From the Characteristics:

15 6.0v., I, = 0.4 na.

Cn = 10.8 ppf
ACy = = 3.5 puf
R, = 1600 ohms
R, = 43 K ohms
MAG = 36.9 db
B, =06.0v,I; = 1.2 ma

C, 10.0 put

3.5 uut
R, = 540 ohms
R, = 18 K ohms

MAG = 36.9 db
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Fig. 1: Determination of minimum capacitance for instability with specified operating conditions.
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Fig. 2: Determination of minimum capacitance for stability with conjugate matching.

Fig. 3: Nomograph for finding stability factor and maximum usable gain.
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Amplifier Nomographs
(Continued)

Procedure: E. == 6.0 v., I, = 0.4 ma.

(a) Connect A Cy = 8.5 to Cy — 10.8.
Read C;; = 4.6 at intersection on the Cj axis.
(b) Connect C;; = 4.6 to SF = 0.2.

Read C; = 23 at intersection on the C, axis.
(c)On Fig. 2, connect R; — 1600 to R, = 43.
Read K, = 9.2 at the intersection.

(d) Connect K, = 9.2 to MAG = 36.9 db.
Read C; — 2.4 at intersection.

(e) On Fig. 3, connect C;, = 23 to C;/ = 2.4
Read insertion loss, S = 9.7,

(f) Connect S = 9.7 and MAG = 36.9.
Read MUG = 27.2 db.

For E. = 6.0 v. and I, = 1.2 ma,
Repeat steps (a) through (f).
Read C, == 4.5, C, 22, K, — 4.9, C/

S == 5.3, and MUG = 31.6 db.

Note that although the MAG is the same at each
of the specified operating conditions, the usable gain
at I. = 1.2 ma is 4.4 db greater than the MUG at

6.5,

I. 0.4 ma.
Fig. 4: Unilateralized input resistance vs. collector bias.
3000 1 [ l
o 2500 ‘ ]
E ]
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24
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COLLECTOR VOLTS, Ec
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2. Determination of Insertion Loss at Operating
Frequencies Other Than 455 KC: Determine the in-
sertion loss necessary for stability using the follow-
ing transistor as a 2 Mc i-f amplifier.

Given or measured values at 2.0 McC.

Ie = 1.0ma, E. = 12 v.

Cx = 10 uuf, A Cx = 0.5 uuf
R = 700 ohms, R, = 30 K ohms
MAG = 30 db, SF = 0.15
Procedure:
(a) On Fig. 1, connect A Cy = 0.5 to Cy — 10.
Read Cx = 1.5 at intersection on the Cy axis.
(b) Connect Cx =— 1.5 to SF = 0.15,
Read C; = 10 at intersection on the C, axis.
(e) On Fig. 2, connect R; = 700 to R, — 30.
Read K, = 6.6 at intersection on the K, axis.

(d) Connect K, = 6.6 to MAG — 30.
Read C; = 9.8 at intersection on the C, axis.

Since this nomograph is normalized for an operating

frequency of 455 K¢, C/ must be multiplied by an

appropriate correction factor, i.e.
) 455 KC
C; @f, = (,"f @ 1453 K¢ ( - )

o K¢

VAV DY 5
1011 (G 0

(e) On Fig. 3, connect C; — 10 to C;/ = 2.2,
Read S — 6.5 at intersection on the S axis.
The insertion loss required for stability is 6.5 db.

Fig. 5: Unilateralized output resistance vs. collector bias.
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8. Determination of Maximum Skew Factor: Deter-
mine what skew factor must be tolerated if a MUG
of 32.5 is desired, using a transistor having the fol-
lowing characteristics:

Ox = 102 puf. A Cx = = 3.5 pul
R; = 650 ohms, R, = 22 K
MAG = 37.2
Procedure:

(a) On Fig. 2, connect R; = 650 to R, = 22.
Read K, = 5.8 at intersection on the K, axis.

(b) Connect K, = 5.8 to MAG = 37.2.
Read C/ = 5.1 at intersection on the C, axis.

(¢) On Fig. 3, connect MAG = 37.2 to MUG = 32.5.
Read S — 4.7 at intersection on the S axis.

(d) Connect C¢ = 5.1 to S = 4.7T.
Read C; = 15 at intersection on the C; axis.

(e) On Fig. 1, connect A Cyx = 3.5 to Cy = 10.2.
Read Cx = 4.5 at intersection on the Cg axis.

(f) Connect Cy = 4.5 to C; = 15.
Read SF = 0.3 at intersection on the SF axis.

Then the maximum skew factor which must be
tolerated for the required usable gain is 0.3.

4. Determination of Neutralizing Capacitance Tol-
erance: Under the same conditions as example 3,
determine what tolerance must be specified for Cy if a
skew factor of 0.25 may not be exceeded.

Procedure:
Steps (a) through (d) same as example 3.
(e) On Fig. 1, connect C, = 15 to SF = 0.25.

Fig. 6: Unilateralized coliector base neutralization cap. vs. bias.

Read Ci = 3.8 at intersection on the SF axis.
(f) Connect A Cy = 3.5 to Cx = 3.8.
Read Cy == 3.0 at the intersection on the Cy axis.

Since this nomograph is normalized for a 10%
tolerance. The maximum allowable tolerance is:

oz (10%) = 29=
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Direct writing pen instruments

present undesirable curvilinear recordings.

The theory and method of transforming these
simple laboratory devices to give

more readily usable data is described.

By N. D. DIAMANTIDES

Senior Development Engineer
Avionics & Electronics Division
Goodyear Aircroft Corp., Akron 15, Ohio

Converting Recorders

HE simplicity featured by the meter-movement

type penmotor makes direct writing recorders us-
ing this kind of pendrive a very convenient instru-
ment for ordinary laboratory work. The fact that the
ordinates of the obtained recordings are arcs of a
circle instead of straight line segments is the penalty
paid for this convenience.

In most cases this distortion is not objectionable.
There are instances, however, where the linearity of
the graph along both reference axes is desirable,
especially when readings and measurements have to
be made on the recording for further analytical work.

In laboratories where analog computing equipment
is already available, a curvilinear direct writing re-
corder can be used to produce rectilinear recordings
by means of the technique described below.

Theory

As Fig. 1 shows, a recorder pen of a length L mm
and maximum travel =H mm will plot a given voltage
¢ as a point A, which should have been plotted at A’

Fig. 1: The geometry of curvilinear to rectilinear transformation.
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if the recording process was rectilinear. This would
have required advancing the graph by an amount A4’
mm for the voltage level e. The advance, expressed
in the time domain, will be © — AA!/u sec, where «
mm/sec is the paper speed.

While advancing the graph is not feasible, the in-
verse is quite possible; that is, we can delay each
ordinate by an interval progressively larger as its
magnitude decreases. Thus, the point A correspond-
ing to a pen rotation ¢ will have to be delayed by
an amount

T =

g L
— = -— (cos ¢ — cos b) -
u u

The well-known series expansion of the cosine niay
be used at this point to derive the approximation

¢*
08 o 1 R .
cos ¢ 2 2

Ordinarily, the error introduced by such an ap-
proximation is negligible. For instance, for a re-

corder featuring a pen length L — 8 in. and maxi-
mum pen-tip excursion H — = 1 in. we have:
¢ = sin”! ; = sin710.33333 = 0.33973 rad. (1)

The cos ¢ value as determined from the above approx-
imation is 0.94229 against the true value of 0.94284,
i.e., an error of only 0.069%.

On the other hand, the substitution of the arc B4
by the line segment BA? causes an error in the ordi-
nate length, which is equivalent to the difference be-
tween the value of the corresponding angle ¢, mea-
sured in radians, and its sine. Obviously, the maxi-
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mum error will occur for ¢ — &, and using Eq. (1)
we find it to be about 1.9%.

The expression for the pure time delay becomes
now

L L
== [2 (I — cos &) — ¢{| = = [0.1102 - ¢‘~’] =
2u

2u
L
— [0.1102 — k%{l, (2)
2u

where k is the recorder sensitivity in radians/volt.
The two extreme values of z, occurring at ¢ — & and
¢ — 0, are, of course,

Tmin = Oy

L 3
= 0.0551 — &
u

Tmax

by means of a velocity servo control of the paper
drive. When such a variable speed machine is avail-
able, it offers the additional advantage of a precise
duplication of the time-shifted signal practically
without phase shift over the frequency range of the
recorder. There is a limit, however, to the response
speed of the tape drive which degrades the perform-
ance increasingly with the signal frequency.

On the other hand, electronic simulators offer a
very convenient way of simulating transport time
delay and do not require any handling of mechanical
components. Their function is based on the fact tha:
operational amplifier circuits provide transfer funec-
tions of the form A, (w)/B, (®»), where A, and B,
are algebraic polynomials of the n and m order respec-

to Rectilinear Outputs

Method of Transforming

Pure time delay generators are well-known devices
in simulation work. The most common ones are either
of the magnetic tape write-read type, or of the
operational amplifier electronic type.

In the case of the magnetic tape pure time delay
simulator, the variable time delay can be obtained by
varying the tape speed (for a constant head spacing)

tively, and they naturally suggest themselves for the
approximation of the pure delay which in its complex
expression is

Eout
E in

—G§w = . (4)

Thus, one can easily construct a computer circuit
responding as

Fig. 2: Computer circuitry for the generation of variable transport time delay.

R, = 174 ¢, —-jur
e.e

Rp = /210, RECORD

C = To

ALL POTENTIOMETERS ON
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Rectilinear Outputs (Continued)

. DAL (o) —jwr
G (jo) =T(——) @ .
(Jw) ( B, (o) ) ®e (5)

Second order polynomials, A,, B, are easily simu-
lated and a number of good approximations of Eq. (5)
have been developed more or less based on the ex-
pression

1 — 2 jwre -~ o'r)?

—jur

. = [f o ] (6)
¢ = f 1 4+ 2 jwtery — wir?
=

where

n
;= Z 1 geren @
r=1

The degree of approximation is directly proportional
to the value of #» and depends on the judicious choice
of 7. and r,.

Phase Shift

Since the ideal phase shift required for the expres-
sion (3) is zw it follows that

1
Tw = Z 4 (et rw
r=1

while the phase shift given by the approximation
(6) is

2 trrew

30

2 tan™!

o
— T W

Fig. 3: Comparison of the original versus the linearized recording.

In practice, of course, 1w is extended to the maxi-
mum required delay and the highest frequency en-
countered in the particular problem. Fig. 2 shows a
very efficient computer circuit, developed in ref. 4
and consisting of two similar cells, thus making
n == 2. The chief merit of this design is the fact that
variation of < is achieved by varying potentiometer
settings without causing stray transients.

The delay obtained through each cell is
Tr = (8)

where 0<B<1 the potentiometer setting. For any
term in Eq. (7), it is found that the phase error is

positive if ¢, < V 3/2 and negative if ¢ > V 3/
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Therefore, one can select succeeding terms properly
in order to cancel errors caused by previous terms.
This can be done easily since the damping ratio [
when translated in circuit parameters is

S

73R 2R

The overall transport time obtained by the cascade

of two cells is

.

1 ta )
T = 3 1 §2/. v

When 8 = 1, 1 — <,,, which according to Eq. (2)
will mean 7, = 0, a value obviously impractical cir-
cuit-wise. To avoid this, a biasing pure time delay <.
has to be introduced causing simply a shift of the
whole graph by an amount (u#z,) mm.

Taking into account =, Eqs. (2) and (9) give the
required potentiometer setting

8710 ({1 + {2)u
C 01102 L + 1) — K2’
or
a

_ (10)

b — ke’

w
Il

where the values of the constants ¢ and b are obvious.

Since 8 is a potentiometer arm displacement, it can
be accomplished by means of a servomultiplier as
shown at the upper part of the circuit schematic in
Fig. 2. Furthermore, since all potentiometers pic-
tured in this schematic are ganged together, the
setting of the servo feedback pot is duplicated at all
times in the rest of them.

This completes the computer setup necessarv for
the solution of the problem. The n — 2 approxima-
tion of the time delay expression allows for the
recording of a maximum frequency signal com-
ponent w,,,, = 6.5/%,,, rad/sec. with a phase error
of about 1° as shown in Ref. 6.

Fig. 3 shows the recordings of the same signal
before and after linearization of the ordinate-axis.
The rectified graph was copied on the curvilinear one
disregarding the time scale offset <. between the two.
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Increasing selectivity of quartz crystal oscil-
lator circuits prompts detection of spurious
response. Described here is a complete devel-
opment program—tester design, reference se-
lection, and test requirement determination.

Quartz Crystals Require . . .

Testing for Spurious Response

OR some time there has been a need for a com-

paratively simple and dependable method for de-
termining the presence of spurious responses in
the frequency spectrum of quartz crystal units and
deciding which responses are objectionable. This
problem is becoming more severe with the increas-
ing selectivity of quarts crystal oscillator circuits,
particularly those emploving high frequency over-
tone crystals. Taking cognizance of this situation
the Bureau of Ships authorized a development proj-
ect at the Material Laboratory
with a threefold objective:

(1) To design and develop a
basic test instrument for
field use.

(2) To choose a highly selec-
tive quartz crystal oscilla-
tor circuit using overtone
crystals which would serve
as a “critical” reference
oscillator.

(8) To determine test require-
ments to be used in con-
junction with the Spurious
Response Tester which will
serve to reject crystal units
possessing interfering spu-
rious responses.

Basic Test Instrument

The basic test instrument is a
modified version of the low fre-

ELECTRONIC INDUSTRIES - October

By ALFRED N. SILVERSTEIN
Supervisory Electronic Scientist

U. S. Naval Material Laboratory
New York Naval Shipyard

Brooklyn 1, N. Y.

quency Spectrum Analyzer previously reported.! The
block diagram of the Spurious Response Tester.
which now covers the frequency range of 20 to 60
MC and the schematic diagrams are shown in Figs.
1, 2 and 3.1

A dual triode tube (2C51) is used in the oscillator-
modulator-mixer section of the instrument. The
first triode, VIA, serves as a 115 MC fixed frequency
oscillator of the Colpitts type with a variable re-
actance element (VARI-L Type PF-82) in the tank

Main tuning dial of the Spurious Response Tester being aligned with the aid of a screwdriver.




Spurious Response
(Continued)

Fig. 1: Diagram of
the tester and as-
sociated equipment.

circuit. Modulation is achieved by applying a saw-
tooth voltage obtained from the associated oscillo-
scope across the control winding of the VARI-L,
thus effectively providing sweep frequency modula-
tion of the fixed frequency oscillator in synchroni-
zation with the oscilloscope trace. The sweep width
can be controlled up to 6 MC by proper choice of
current limiting resistors in the input to the VARI-L
control winding. A General Radio Unit Oscillator,
type 1215B, is used as the variable frequency oscil-
lator. This oscillator has a stability and accuracy
of 1% over the frequency range of 125 MC to 200 Mc.
Mixing of the frequency modulated signal with the
output of the variable oscillator takes place in the
second section of the V1B (2C51). Two shielded
plug-in units house the low Q tank circuits which
cover the frequency range of the instrument and are
tuned for optimum response by variable capacitor
C306. The difference frequency is then coupled
through capacitor C307 to cathode follower stage V2
(6ANS5).

From this point the frequency modulated signal
is fed to a transmission amplifier where the quartz
crystal unit under test will pass only those fre-
quencies matching its response characteristics.
These signals are then amplified and rectified by
the action of voltage doubler CR401, CR402, C401,
C402. This detector circuit had adequate frequency
response up to 20KC which makes it compatible
with the upper response limit imposed by the maxi-
mum sweep rate (100 cps) used in displaying the
quartz crystal spectrum. The rectified signal is
then applied to the vertical amplifier of the oscillo-
scope where the frequencies and relative amplitudes
of the main crystal response and the spurious re-
sponses can be determined.

TEST CRYSTAL
Co T —'"‘: _
| A 0SCILLOSCOPE
%Socu'ljb\;gz TRANSMISSION SAW-
TiRER AMPLIFIER v TOOTH
INPUT oUTPUT

N
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SUPPLY

|
|
RESPONSE |
!
|
{
|

e e e —_——— e —— — J

Reference Oscillator

A literature search and analysis of several high
frequency oscillator circuits used in military equip-
ment indicated that an optimum critical oscillator
should utilize a highly selective circuit which is
crystal controlled in the series mode. A modified
Butler cathode coupled oscillator was chosen be-
cause it meets these criteria and is representative
of several circuits used in military equipment with
respect to sensitivity and selectivity.

Fifty representative samples of overtone crystal
units were investigated. Each of these crystals was
oscillated in the TS-683/TSM Crystal Impedance
Meter as presently required by military crystal
specifications. This tuned-plate, tuned-grid (modi-
fied Colpitts) oscillator was adjusted to cover a
range of =209 around the nominal frequency of
the crystal in a search for spurious responses. All
of the crystals were then tested in the critical oscil-
lator over the same frequency range. Finally, the
spectrum of each crystal was displayed on an oscil-
loscope using the Spurious Response Tester.

The Tester developed at the Material Laboratory
was able to detect a total of 182 spurious responses
giving an average of more than 3 responses per
crystal unit. Thirty-six of these had amplitudes
greater than 30% of the main crystal response and
were classified as major responses. Interestingly
enough, no spurious responses were detected using
the Crystal Impedance Meter. Eleven of the crystal
units caused spurious oscillations in the critical
oscillator and were classified as interfering re-
sponses.

A graphical representation, Fig. 4, was used to
correlate the spurious responses displayed on the

Fig. 2: Shielded plug-in units touse the low Q tank circuits which cover the range of the instrument.
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Spurious Response Tester with the interfering
modes detected in the critical reference oscillator.

Classification Criteria

Two criteria were used in establishing requir-
ments for classifying responses seen with the
Tester; one was the ratio (in percent) of ampli-
tudes of the spurious response to the main response
and the other was the frequency difference between
the spurious and main response. The distribution
of major spurious responses shows that those hav-
ing amplitudes greater than 70% of the main re-

range now required in quartz crystal specifications.
When the area of interest is determined, any par-
ticular portion of the scope display can be expanded
by means of the sweep width control. In this way
the frequency distribution and relative amplitudes
of the various crystal responses can be readily de-
termined.

To be acceptable, the amplitude of any crystal
unit spurious response must be less than 70% of
the main response with the following exception:
quartz crystal units are also acceptable if those
spurious responses having amplitudes greater than

sponse and frequencies more than 0.05 McC away
from the main response cause unwanted oscillations
in the critical circuit and should be rejected,

The oscilloscope photographs, Fig. 5, show typical
crystal responses displayed with the Spurious Re-
sponse Tester. An acceptable 47.916670 MC crystal
is shown in (a) and a 28.700000 MC crystal with an
interfering response is displayed in (b).

It was observed that all spurious responses had
higher frequencies than the main response. Also,
the critical oscillator could respond to spurious
modes only by tuning from the high frequency end
of the search band toward the nominal crystal fre-
quency. Although the sensitivity of the reference
oscillator is somewhat arbitrary, the level at which
spurious responses are picked up can be adjusted
as the need arises.

Results obtained show .conclusively that all 50
overtone crystal units would be acceptable under
presently specified test methods. The newly devel-
oped Spurious Response Tester, however, rejected
20 of these crystals because of undesirable spu-
rious responses.

Test Requirements

The experimentation described above indicates
that the following test procedures and requirements
should be used in determining which crystal units
have interfering spurious responses. The response
characteristics of the quartz crystal unit being
tested should be displayed on the oscilloscope using
the 6 MC sweep width setting. If it is desired to
examine the crystal frequency response over a
greater band width, the main tuning dial can be
varied to cover frequencies beyond the =+=20% search

ELECTRONIC INDUSTRIES + October. 1958

709 of the main response are less than 0.05 McC
away from the main response.

This 0.05 MC separation can be determined by
applying a biasing current to the VARI-I. control
winding which will produce a calibrated frequency
shift in the scope display or by using suitable crys-
tal controlled frequency markers in addition fo the
test crystal.

The new instrument together with the procedures
developed for classifying interfering spurious re-
sponses in overtone quartz crystal units will prove
extremely useful in many ways. Specification de-
velopment work and production line testing can be
accelerated. The instrument will aid in studies of
basic causes of spurious responses and will permit
rapid evaluation of crystal fabrication techniques.
Also, the effects of both rapidly varying and steady

Fig. 5: Typical critical responses displayed by tester; {a) acceptable
47916670 MC, (b) 28.700000 MC crystal with interfering response.
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Spurious Response
(Concluded)

Fig. 6: An internal view of
the high frequency section
of the oscillator-modulator-
mixer circuit.

state temperatures on spurious response content
can be readily observed. The frequency range of
the Spurious Response Tester can be extended to
keep pace with the state of the art.
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a single hole, square-flange mount-
ing receptacle; single hole, bulk-
head mounting receptacle; and
push-pull type quick - disconnect
plug.

Snap-In Connector

INTATURE electrical connec-
tors with insertable pins and
sockets and crimp-type termina-
tions answer the twin problems of
electrical failures and complex in-
stallation. It’s the new DS series

“snap-in” connector, designed and
manufactured by The

Deutsch

Company, 7000 Avalon Blvd., Los
Angeles, for use in advanced elec-
tronic and electrical systems.
These laboratory-tested environ-
mental units are designed with sili-
cone inserts for high-temperature
operation and are available in a
variety of shell sizes. Included are

Insertable pins and
sockets, with crimp-
type terminations,

e simply snap-in. No
T . -
time lost in solder-
ing.

ELECTRONIC INDUSTRIES -

Plugs feature an exclusive ball-
lock coupling ring, which reduces
installation to a simple “push in to
connect—pull back to disconnect”
operation. The operation of DS
plugs is always in the direction of
plug travel.

Time-consuming soldering of con-
tacts is eliminated by the use of
crimp-type terminations.

Only four tools are needed for
fast, simple insertion and removal
of contacts in the DS connectors.
A sure-grip insertion tool speeds
assembly time. A positive-action
crimping tool completely crimps
the pin or socket, and a spring-
loaded, non-jamming removal tool
steps up removal time. An align-
ing bushing assures alignment
when snap-in contacts are removed.

The DS series provides these
features: visual inspection for cor-
rect assembly; crimp-type contacts
with inspection hole; continuous

(Continued on page 177)
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An Inexpensive

Ultra-Linear Output Stage

By I. F. BARDITCH

Air Arm Division

W estinghouse Electric Corporation
Baltimore, Maryland

NY audio amplifier with a pen-
tode output stage can be con-
verted to the equivalent of an ultra-
linear output unit without the use
of a transformer. The conversion
can be carried out very simply and
easily by using a dual pot, a twin
triode and two resistors. In addi-
tion, the flexibility of the method
allows the stage performance to be
optimized by a simple adjustment.
Advantages not present in the con-
ventional U.L. output stage are
also presented. The outstanding ad-
vantage is that no screen current

need be drawn through the output
transformer. This makes possible
a relaxing of some difficult require-
ments on the transformer.
Examination of the diagram
(Fig. 1) shows that for tubes V,
and V. the two cathode follower
grids are fed from the variable
arms of the two 10,000 ohm pots
which each shunt the plate wind-
ings of the output transformer. By
setting the pot arms at the end
furtherest from the plate either
full pentode operation with an ex-
tremely low impedance screen feed

Fig. 1: The addition of a twin triode, dual pot and 2 resistors will convert
any audio amplifier using pentode output into an ultra-linear output stage.
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is obtained or by going to the other
extremity of the pots full triode-
type operation is obtained; at some
mid-point a position of best ultra-
linear type performance occurs.
This will vary with the tube type.
A circuit using this drive circuit
is shown in Fig. 1. However, the
basic modification can be used in
any output stage if proper adjust-
ment of other feedback loops pres-
ent are made for the altered char-
acteristics of the new output stage.
The circuit shown was adapted
from an available unit at hand and
was to determine the feasibility of
the method.

Basically, this circuit introduces
a local feedback in the output stage
thereby altering its characteristics.
Performance-wise it allows setting
the screen feedback signal to the
point of optimum performance.
Used as a full pentode output stage,
the cathode follower makes an ideal
screen voltage source.

This modification is much cheap-
er than buying a new special trans-
former.

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

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

89



Unique equipment measures both the d-c and a-c
common emitter current gain as well as collector to

emitter leakage current.

Features include good

accuracy, small size and convenient operation.

A Transistor DC-AC Beta Tester

By T. P. SYLVAN
Application Engineer,
General Electric Co.,

Semiconductor Product Dept.

r[‘HE common-emitter current gain of a transistor

is one of the more important parameters affecting
circuit performance in many types of applications.
For low to medium power transistors this parameter
is also one of the most variable, covering a range
greater than 10 to 300. There are a number of pos-
sible definitions of the common-emitter current gain
which correspond to various measurement condi-
tions and which in turn are related to specific appli-
cations. However, there are two main classes cover-
ing all definitions of current gain. The more com-
mon of these classes is the ac or small-signal, open-

Fig. 1: Diagram of measurements on transistor beta tester,
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circuit output, common-emitter current gain desig-
nated by h; or B. This type of current gain is of
most importance in determining performance in ac
amplifier circuits. The second class is the dc current
gain designated by hyy or 8 and is of most impor-
tance in determining the biasing requirements of
amplifier stages or performance in switching cir-
cuits.

The transistor beta tester described here can be
used to measure both the dc and ac common emitter
current gain of a transistor as well as the collector
to emitter leakage current, Iy, This tester features
good accuracy (*5%), small size, and convenient
operation. Zener diodes are used to stabilize currents
and voltages so that battery aging will have no effect
on the performance of the circuit and no calibrating
adjustments will be necessary. Convenient opera-
tion is achieved with a single balance control and
four push-button switches which also serve to pre-
vent accidental battery discharge. The entire tester
including the battery may be easily packaged in a
regular 3 in. meter case.

Theory of Measurement

The effective ac current gain is measured by a dc
incremental method. This is done by applying an
emitter bias current of 1 ma to the test transistor
and zeroing the meter by balancing out this current
at the meter. An incremental base current of 1 or
10 pa is then applied to the test transistor and the
effective B8 is indicated on the meter in terms of the
ratio—
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Fig. 2: Schematic of the transistor beta tester. Zener diode D; furnishes a constant collector voltage of 5.9 v.
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On the one ma meter an incremental base current
of 10pa corresponds to a 8 of 100 full scale and an
incremental base current of 1 pa corresponds to a 8
of 1000 full scale. The essential features of this
measurement are indicated in Fig. 1.

The collector to emitter leakage current, Iogp, is
measured by applying collector voltage to the tran-
sistor with the base open circuited. Iy, is approxi-
mately equal to the product of the common-base
collector leakage current, I, and the common-emit-
ter current gain, 8, measured at low values of dc
base current. Thus an estimate of I, may be ob-
tained from the measured values of 8 and I.z, by
the use of the equation—

10 pa and measuring the total collector current, I
The effective dc current gain is then read directly
on the meter as either 100 or 1000 full scale in terms
of the ratio—

Ie
( 61(: ) Vg const.

As can be seen from Fig. 1 the current I, includes
the leakage current Iop, so that the measured value
of B can be expected to be somewhat larger than the
measured value of 8. This is generally true for most
types of germanium transistors which have high
values of Iy, and high values of 8 at low values of
collector current, but is not generally true for silicon
transistors which have low values of I, and low
current gains at low values of collector current.
For most transistors the base bias current, I,
required for a collector bias current, I,, may be

Tcr
Ico & RO () N
8 calculated from the equation—
The dc current gain of the transistor, B or hyy, is . Ie — lowo
measured by applying a total base current of 1 or BE
TABLE I
SUMMARY OF MEASUREMENTS ON BETA TESTER
BUTTONS PARAMETER MEASURED RANGE CONDITIONS
- =6V, I_=1MA
Zero Set zero for measurements. VCE E
_ i - = =1MA., AI_ =10
A (100) A-C Current Gain (&) 0-100 \ois 6v, I A B ne
A (1000) A-C Current Gain (&) 0-1000 Veg = 6V, 1o = 1 MA., ALy - lpa
i -1. . =6V, I_ =0
ICEO Collector to Emitter Leakage Current 0-1.0 MA VCE v B
A (100) & IS D-C Current Gain  (B) 0-100 Veg - 6V, 1 = 10 ua
Emitter Bias Current with IB = 10 pe 0-1.0 MA.
A (1000) & I D-C Current Gain (B) 0-1000 Veg - 6V, 1, < 1 ha
Emitter Bias Current with IB = 1pea 0-1.0 MA.
ELECTRONIC INDUSTRIES - October 1958 N



Beta Tester (Continued)

Because of the temperature dependence of Iego this
equation is valid only at the temperature at which
Icw, was measured.

Circuit Operation

The complete circuit schematic of the beta tester
is shown in Fig. 2. The Zener diode D, is used to
furnish a constant collector voltage of 5.9 v. Cali-
brated base currents of 1 or 10 pna are provided by
precision resistors between the collector and base
terminals. An emitter to base voltage of 0.3 v. is
assumed for the purpose of testing germanium
transistors. The Zener diode D, and resistor R,
provide the constant reverse bias current of 1 ma
for the meter. This current is balanced by the emit-
ter current of the test transistor which is adjusted
by varying the base current with the potentiometer
R:. The use of two Zener diodes in this circuit per-
mits a single battery to be used without affecting
the isolation between the collector voltage supply
and the meter bias supply. Also this circuit prevents
damage to either the meter or the test transistor
since the meter current is limited to 3 ma, the tran-
sistor current is limited to 4 ma, and the maximum
collector power dissipation is 12 mw. For economy,
external meter terminals can be provided as indi-
cated in Fig. 2 so that the meter can be used as a
conventional milliammeter when it is not being used
to test transistors.

Measurement Procedure

The measurement procedure is relatively simple

0- IOO
B
0-1000
ZERO I
Fig. 3: A o—|Lc;)oo o2

the selector switches
indicate measure-

Labels on } 0- |oo
ment procedure.

and is indicated by the labels on the selector
switches as shown in Fig. 3. The collector to emitter
leakage current is measured by pushing the | o
button and reading the meter. The 8 measurements
are made by first pushing the ZERO button and
setting the meter to zero with the potentiometer R.,
then pushing either the 8 (0-100) of the 8 (0-1000)
button and reading the meter. The de¢ current gain
measurements require no zero adjustment, the two
buttons # and Icg, are pushed simultaneously and
the value of B, either 0-100 or 0-1000, is read on the
meter. The complete series of measurements and the
measuring conditions are summarized in Table 1.

A REPRINT

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

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

\

Flushing Etched Panels

mended to check the degree of
flushing, a fast check is to run a
fingernail across the circuit. It
should not cateh on the copper. A

This typical lay up shows the etched circuit
in place; steel plate with kraft paper about
to be applied.

92

FLUSHING etched panel—press-
ing in the copper conductor to
make it flush with the base lami-
nate — minimizes arc draw and
edge wear if the circuit is part of
a sliding electrical contact. Be-
cause of this protection the area
of electrical contact remains con-
stant.

Taylor Fibre Co., Norristown,
Pa., manufacturers of copper clad
laminate, uses rolled copper foils
of better than 99.59% purity. Be-
cause of its close grain structure
and surface smoothness, rolled
copper foil is ideally suited for
hard surfacing, like rhodium plat-
ing, to increase resistance to slid-
ing wear such as encountered in
flushed switch sectors and com-
mutators.

Although an oscilloscope is the
best determinant and is recom-

ELECTRONIC INDUSTRIES -

good flushed circuit should have
no voids around the edges of the
copper and no appreciable reduc-
tion in the thickness of the lami-
nate.

Selection of Base Laminate

The ability to flush an etched
circuit successfully depends to a
great extent on the base laminate.
Etched circuits can be readily
flushed when using Taylor’s grade
XXXP-242—a phenolic resin, pa-
per-base laminate that can be
punched cold up to 1/16-in. thick
—and grade GEC-500—an epoxy
resin, glass-fabric laminate sup-
plied with the copper bonded to
the base with adhesive (Grade
GEC-500 Cu Clad A) or without
adhesive (Grade GEC-500 Cu Clad
NA).

(Continued on page 172)
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What's New . . .

Plug-In Logic

NEW, simple and unique ap-

proach to the design of digi-
tal logic has been developed.
Called the “MAGNALOG” System,
it frees the designer from circui-
try involvement and enables him
to concentrate his attention on
logic programming. The Semi-
conductor Division of Hoffman
Electronics Corp., 930 Pitner Ave,,
Evanston, I1l., developed and man-
ufactures this logic system.

Consisting of three basic 7-pin
miniature plug-in modules, the
units are interchangeable with
each other. They are energized by
a 100 KC R-F power supply.

The first of the three modules,
which is designated as Type
NZ100, is a “NOT” plug-in. It is
comprised of a series-type pulse
magnetic amplifier.

The second module in the sys-
tem is designated as Type 0Z100,

Fig. 1: Wiring diagrams for (a) NZ-100, a
series-type pulse magnetic amplifier and (b)
AZ-100 and OZ-100, double anode, zener
diodes.

ELECTRONIC INDUSTRIES -

The three wmodules
that form the “Mag-

nalog” system:
“NOT” (NZ-100);
“AND” (AZ-100):
and, “OR"” (OZ-
100).

an “OR” unit. It consists of three
silicon double anode, zener diodes
with appropriate zener breakdown
voltages.

The third module, “AND,” is
designated as Type AZ100. It also
contains three zener diodes, of
different breakdown voltage val-
ues from the 0Z100.

The circuit schematics with the
pin connections of these three
modules are shown in Fig. 1.

#

» 2
a?:’»J'

The basic logic configuration of
the “Magnalog” System is shown
in Fig. 3. The correlation between
NZ100 pin connections and the
logic symbol is shown in the
drawing. The power connection
from the 100 KcC oscillator is made
to pin 5 and the ground connec-
tion is pin 1. The “B” input is a
diode from an OZ100 module. Any
number of “B” inputs from OZ100

(Continued on page 126)

Electronic Refrigerator

TINY electronic refrigerator

capable of inducing a 50°
temperature drop in sensitive elec-
tronic components promises much.
Engineers at Nortronics Advanced
Development department have de-
livered two units to the Navy for
evaluation. Nortronics, located in
Hawthorne, Calif., is a division of
Northrop Aircraft, Inc.

The micro - refrigerator, which
represents one of the first success-
ful applications of the Peltier effect
in physics, contains no moving
parts. Refrigeration is induced by
passing a current across the junc-
tion of two dissimilar metals. One
junction then becomes hot and the
other junction becomes cold. The
cold junction is then used to draw
heat from sensitive electronic com-
ponents which operate best at low
temperatures.

Pointing to the broad advan-
tages of Peltier refrigeration ovei
conventional methods of cooling

October 1958

electronic components. M. B. Grier,
engineer in charge of the develop-
ment program, said that the device
will permit great size and weight
(Continued on page 128

This unit, now used to cool components, may
some day be used for home refrigeration.
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Radio phase-difference methods are being used

to provide continuous airborne vehicle directions.

A geometric method is one of the more common methods employed.

A description of this method and overcoming

the problems encountered, are discussed.

By MALCOLM W. MILES

Antenna Consultant
1246 Concord St.
San Diego 6, Calif.

Radio Interferometers Track

ADIO phase-difference schemes

have been recently employed
to provide a continuous direction
indication to mobile sources of
radio signals such as earth-
launched satellites, missiles and
other airborne vehicles. The most
frequently encountered measure-
ment geometry i.e., arrangement
of the signal source and the re-
ceiving antennas, is shown in Fig.
1. This elementary system con-
sists of the tracked signal source,
A, and receiving antennas B and
C. The separation between B and
C is fixed and known. Radio signal

Fig. 1:
A

The basic geometric measurements.

24

energy from A travels paths R,
and R,, arriving at B and C with
a phase difference proportional to
R, — R,. For an appropriate min-
imum operating range, R,

Ro — 1

- {—213}1— =~ Cos 0 (0

This parameter (Cos ¢) may be

electronically observed in the
manner of Fig. 2.

The Virtual Source

The direction indication (Cos
#) must be solely a function of the
total airborne vehicle progress in

Fig. 2: Elementary measuring equipment.

B C

counter

phase shifter

ELECTRONIC INDUSTRIES -

an orbit, trajectory or other flight
path. Unfortunately, the location
of a fixed virtual source of radio
energy on airborne vehicles is pre-
cluded due to the complex geom-
etry of the ground plane or coun-
terpoise provided by the airframe.

Examine Fig. 3. The signal vec-
tor resultant in any direction is a
composite of energy contributions
from the tail, wings, and other
appurtenances. When the total ve-
hicle dimension is only a few or
several wavelengths, the desired
signal (from the antenna element
itself) is easily obscured by con-

Fig. 3: A complex source provided by
an airbarne vehicle that is in motion.

)
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Airborne Vehicles

tributions from various other por-
tions of the structure. Depending
on the vehicle attitude with re-
spect to B or C, the vector re-
sultant will apparently emanate
from areas on the structure other
than the antenna element. This
apparent signal origin is mobile;
changing location with changes in
vehicle attitude (bank, climb or
glide). The direct consequence
of this anomaly is easily recog-
nized by considering the situation
where vehicle progress is in one
direction, while the virtual source
(due to attitude changes) is trav-
eling opposite.

The general case is seen to be
the constant shifting of this
source within the extremes of the
total vehicle anatomy such that
radio path R; (or Rs) may be in-
stantaneously the longest or the
shortest distance from the air-
frame to receiving antennas B or
C (see Fig. 4). Suppose the ve-
hicle were to travel from ¢ — 0°
to § = 90°. The total phase differ-
ence change should be exactly
equal to 2L in degrees at the car-
rier wavelength. Where antennas
B and C are unfocused (omni-
directional) in the plane of mea-
surement, and R is a finite dis-

ELECTRONIC INDUSTRIES -

tance, the indicated phase differ-
ence change might possibly in-
clude an amount due to a re-loca-
tion of the wvirtual source. The
location of the virtual source of
signal energy at # = 0° is not
necessarily identical to the loca-
tion of this apparent source at
# = 90°. In order that direction
determination is not compromised
by this phenomena, a preliminary
definition of minimum R must in-
clude the tolerable accuracy of
Cos # such that the entire vehicle
is geometrically reduced to a spe-
cified angular width. Fig. 5 dem-
onstrates the effective angular
width of radius vector R for a
vehicle dimension, A. A graph of
minimum R versus cosine error
magnitude is shown in Fig. 6.

Source Differential

An even more intolerant feature
of complex airborne radiating

October 1958

i N

R] SHORT

Fig. 4: Path differen-
tial to one antenna.

svstems is realized by noting that
the virtual source is apparently
originating at different locations
when viewed from different as-
pects such as B and C. Thus the
starting phases, in directions R,
and R, from the vehicle, are not
necessarily identical. The path
difference measurement will in-
clude an error due to the vector
resultant or composite signal being
different in these separate direc-
tions as shown in Fig. 7.

In the vicinity of airborne an-
tenna pattern nulls especially, the
instantaneous starting phase in
separate directions will be signifi-
cantly different. Vehicle spin or
roll will create a ‘scanning’ of the
receiving antennas by adjacent
pattern maximums and minimums,
thereby allowing phase difference
changes to be continually observed
and recorded even when no rela-
tive change in angle 6 occurs. (Ad-
jacent pattern lobes have an in-

(Continued on page 151)
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Wide Band

Electronic
Integrator
Design

When integration is performed in the video
range, the output tube capacity of the associ-
ated amplifiers introduces considerable dis-
tortion in the integrated output. This article
presents a compensating scheme for two types
of integrators that completely eliminates the
distortion caused by the output tube capacity.

By HENRI HODARA
Project Engineer

Cook Research Labs.
Morton Grove, I,

N electronic integrator comprises essentially an

R-C or integrating network and an amplifying
device. Most types of electronic integrators may be
represented in Fig. 1. If the output of the amplifier
is purely resistive, the circuit of Fig. 1b is equivalent
to Fig. 1a if

A REPRINT

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

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

6

as shown in Fig. 2. Under such conditions, both
circuits have identical time constants and gains and
thus give identical performance as integrators. The
circuit of Fig. 1b is sometimes preferred because the
output is but slightly dependent on gain A, thus on
the tube parameters as can be seen from the well
known equation for the integrator output wave-
form e,:
1 Ay

SETE S
RiCr 1 - A

When electronic integrators are used at frequencies
of the order of 1 McC/sec, the shunting effect of the
tube output capacity introduces frequency and phase
distortion and the response is no longer the integral
of the input.

This fact is illustrated by scope traces sketched in
Fig. 3 for the circuit of Fig. 4. Note how phase and
amplitude distortion round off the peaks of the tri-
angular output at 1 mc/sec (Fig. 3b).

One remedy that suggests itself is to use induective
compensation in the output as it is commonly done
in video amplifiers. However, because of the transient
nature of the waveforms and their high harmonic
content usually encountered in integrating operation,
the necessary bandwidth to be covered by inductive
compensation may make the circuit unduly complex.
For example, if the input is the asymmetrical square
wave shown in Fig. 3b, significant harmonics up to
7 Mc/sec are found in the output.

A more effective approach is to distort the input in
order to compensate for the phase lag and the attenu-
ation caused by the output capacity C,, thus reducing
the attenuation at the input of the tube at higher
frequencies so as to counterbalance exactly the phase
lag and the attenuation in the output. It was found
that the distortion caused by the output tube capacity
C, could be entirely eliminated in the circuit of Fig.
la if a capacity C, was shunted across R, so as to
satisfy the following relationship:

RiC, =R, Ce (1)

Co =

where the various parameters are defined in Fig. 4.
The derivation of (1) follows. The tubes are pentodes,
thus

Re << 1p. Ry G >> R Ch

This latter assumption implies that R, can be omitted
in the subsequent derivation. Both assumptions are
easily met in practice. Later on, a relationship simi-
lar to (1) will be derived for the circuit of Fig. 1b.

Before proceeding with the derivation, it is worth
determining under what conditions the circuits of
Fig. 1 can be expected to perform satisfactory inte-
gration. Take for example the circuit of Fig. 4 and
neglect C.,. Using Laplace Transform notation, the
transfer function for this integrator is:

s (s) A,

S R 2
Ei(s) 14+ R Cs .

where A, — —g.R,

Good integration will result if R,C;s >> 1 and
consequently :

= Thomas L. Martin, Jr., Electronic Circuits, Prentice-Hall,
Inc., p. 620, 1955. (The derivation of this equation is similar
to the derivation of Eq. 5 in the text.)
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Fig. 1: Electronic integrators are essentially an RC network and an amplifying device. Most common types are shown above.

E; (s) Ao

E ) RiCis (32)
or
Ei(8) ~ =2 E, (s) (3b)
1\ R101$ R

Since the Laplace Transform of the integral of a
function equals 1/s times the transform of the origi-
nal function, e.g.

L I:/e1 dt:l - L[el (t)] _B@ @)

8 8

The inverse transform of (3) becomes

Aq
@) = oo / e dt )

Thus e,(t) is the integral of the inpvut e, (t). A
pause is necessary here to clarify the meaning of the
basic assumption for good integration, namely:

sRiC >> 1 (6)

R, and C, are meaningful physical quantities but s is
only an operator and it may seem difficult to choose
the proper values of R; and C, that will satisfy (6)
not knowing what values s takes on.

A physical interpretation of how s varies can be
obtained by making use of the ‘“Initial Value
Theorem’ for the Laplace Transformation, namely:

Lime (t) = Lim s E; (s) (7)
t>»0 $P»
Substitution of (3b) into (7) yields:
. . s E; (s)
Lim e, (t) = Lim LR GCis (8)
t>»0 s> ©

As s approaches infinity, it is equivalent to con-
sider the response near the starting time, e.g., t close
to zero. Thus for a given R, and C, the assumption
R,C;s >> 1 for good integration implies that inte-
gration will only be satisfactory for small values of t.
As t increases, the response will depart further and
further from true integration.

It is well known that if a step funetion is applied
to the circuit of Fig. 4 (still assuming C, — 0) the
output will rise linearly with time (integral of the
input) only for a short time during which C; charges
rapidly. As time goes on, and the rate of charging
of C; decreases, the output approaches a constant
value exponentially. In terms of the Laplace Trans-
form, the input step function is:

1
B =Len®]=—
and the transform of the output

1 Ao
Ey(s) = —— 20
) =TT IR O

after multiplying both numerator and denominator
by R,C, can be rewritten as
A Ry G

RCis) A +RGCis)

L () = = Ln (ax) 9)

where
Ao
s(1 + s)
Observe that the variable s is now multiplied by

a = R;C,. Making use of the well-known theorem
for change of variable for Laplace Transforms, i.e.

L I:eg (%):I =7 L: (as) (10)

E/ () =

Fig. 2: If the output of the amplifier is purely resistive, then the circuitsare equal if Cf = C1/1 — Ao. Both will then give identical perfarmance.
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Integrator Design (Continved)

and applying the initial value theorem to (10), we
get:

. . . t
Lim s E; (s) = Lim as I (s) = Lim ;0; <—> s ()
2 2\ n

8= ® as— o t/a—0
Thus for a given a = R,C, good integration wiil
be insured whenever t/a — t/R,C, is close to zero;

e.g., when the elapsed time is much smaller than the
R-C time constant of the circuit. Therefore, a pre-
requisite for good integration is to have a transfer
function of the same form as Eq. (2) with the term in
s >> 1. After this brief explanation on the meaning
of (6), let us return to the cireuit of Fig. 4, taking
now the output capacity C, into account and derive
the transfer funection.

Using standard transform notation:

1
K (s) Cis
Fis) R+ 1
Cis

__—ngz _
1+R2C;’S N

i\u
I+ R Crs) (1 +ReCes)
Observe that the criterion R,C, >> 1 is not suf-
ficient to give good integration because of the factor
(1 4 RsCys). If a capacity C, as discussed earlier
is shunted across R; (Fig. 5) the resulting transfer
function G(s) becomes:

(12)

C] ) B :%0_ -
I 4+ R:Cas

(13a)

Further simplication yields:

Ao 1 + Rl Cas
Gy = — 0 ——1 " a3
DT TR G 400y S TR G ”
If:

Rl Cn e Rg C‘_! (14)

the transfer function reduces to

A

Gls) = — " (15)

14+ (C +Cus

similar to (2) with the added advantage that the
time constant is slightly increased, thus improving the
quality of the integration without decreasing the gain.

Experimental results with the circuit of Fig. 6 are
shown in Fig. 7 for an asymmetrical square wave
input of 1 Mc/sec. Observe the distortion introduced

Fig. 3: At IMC output tube czpécify*’catiées‘;iﬁs,torﬁoﬁ‘.

100 ke / sec

LT T

E"? — N e

sl AENGE

ta) (b}

98

imcrsec

. . B+
@Fig. 4: éapaéiti;, 2 causes the
‘distortion shown in Fig. 3. . Rz
> O
]
1
| e
| T 4
R, :
o AN ? ::;: Cs
J !
e 1
! 1 ‘ C I :
1
1
i
o =4

at the grid of the tube in order to compensate for
the output capacity.

Let us now analyze the transfer function of the
circuit of Fig. 1b, namely, the Miller integrator which
is redrawn in Fig. 8 with the various parasitic
capacitances added on. The tube input capacity C,
now shown separately (although in Fig. la it is im-
plicity lumped with C,) adds to the reflected capacity
C; at the input of the tube according to the well-
known formula for input admittance:

Yin =s[Ce (1 — A) 4+ C,) (16)
where as before
— 8m R‘l _ Ao

— —— = ————— as| as Ry (s < < (1
T+ ReCas 1+ ReCys o 0nEM Rl )

The overall transfer function G(s) is obtained by
substituting Y,, as given in (16) for sC, in (12).
After a few algebraic manipulations, the following
expression results:

G () = > o
T T FSRC (I — Ay F R Co + Ri Gol +

s R R Cy (Cr 4+ Cp) (U17)

The denominator of the above expression is a
quadratic function of s. For good integration, the
term in s should be large with respect to unity and
the term in s2 should be zero. If some compensation
can be devised which will introduce a zero in the
transfer function that will cancel out one of the poles,
the transfer function will be of the same form as (2)

‘A()
L+()s
a prerequisite for good integration.

Let us introduce the same type of compensation as
shown in Fig. 5 for the circuit of Fig. la, namely, an
additional capacitor C, across R,. The resulting
transfer function is obtained by substituting

R,
14+ R Cus

constant X — (18)

for R, in (17) which yields after algebraic manipula-
tions:
L . 8) A
G (s) = —— O+ RGis) A
(826 3& [(‘f 1 —-A)+C+ (‘g] +

R: (‘;.E + SRR G (Ca 4+ Cr +C) (1)
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If the following changes of variables are introduced:

Cr=C.+C,+Ci (1 — Ay (20a)
Ch =G (Co+ Cu + (o (20b)
G(s) Equation (19) becomes:
G (s - 14+ R Cis) Ao @)
1+sRCr+RCy) +sR R C,,
Further change of variable:
a=RRC, (220)
b=RCr+R.C (22b)
reduces the transfer function of (19) to:
G &) = (A 4+ RiCas) Ay @3)

1 + bs + as?

If Equation (23) is factored out in terms of its

poles and zero:
(- )
s - { =
R, C. A R, C.
G(s) = ‘a °><[ = } (24)

(s —a)(s —8)
where » and 8 are given by
—b \/b_2 —
«a = & 2 (25a)
24
—b—-Vh 1 .
8 = (25b)
21

In order to get an expression
similar to (18), prerequisite for
good integration, one of the poles,
say z must equal the zero

<* Rllcﬂ)

Thus let

Vb~
%_ RllCu - E 2a ) @8)
and squaring both terms:
1 b — R C,

RiC. H @
which is rewritten as

b -RC, (204)

R, C.

Substituting (22a) for a, and (22b) for b in (29a)
gives after simplification

R. C,
Cil

after transfer of R,C, to the left side of (30) and
multiplication of both sides by C,

=R (Cr —C.) + R Cy (30)

R: (C, — C. () = R, C. (Cr — C) (300)
Rewriting (30a) as
C, — C.C
=Ry =t 31
R, C R, Cr—C. (30)
and making use of (20a) and (20b) we finally obtain:
R, C. =R C G + G (32)

Co+Ce(1 — Ao)

This is the required relationship between the com-
pensating capacitance C, and the other parameters of
the Miller integrator in order to obtain an integrated
output free of distortions caused by tube and stray
output capacities. Note similarity with Equation
(14) except for the factor

Cy + Cs
Ce+Ci (1 — Ay
brought about by the Miller effect. Also observe that

if the parasitic input capacity C, can be neglected,
(32) reduces to

R C.(1 —2) =RC. (33)

Another useful form for Equation (32) is obtained
by introducing a new variable

Cg + Cf .

= F - 7 (Notey < 1 34

TG RO - Ay (Note v ) (34)

. - P ot

+300 ]

I
Fig. 6: Grid signal is distorted to
compensate for output capacity.

’ Sppt
a = — : (26) 1t
Ri Ca .05
Making use of (25a), (26) becomes o~k S e
SQUARE WAVE
o GENERATOR e,
1 b \/ b2 — 4a . +
TR at o @ ' I 1

1 L a a 3 10 K g 400put T
Rewriting (27)
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imc /sec

TAYA

200 ke /sec

hy

Fig. 7. The wave shapes shown refer to circuit in Fig. 6.

Integrator Design
(Concluded)

and (32) becomes
R,l C;. =Y 1{3 (‘-z .55)

It now remains to express the transfer function
G(s) for the Miller integrator when the compensa-
tion indicated by (35) is used. The algebraic manipu-
lations required, although simple, are tedious and
have been relegated to the appendix. The resultant
transfer function is

A

BTSN e

| — nF G+ Cos
Y

G (s) =

The same advantage as with circuit of Fig. la is
noted; namely, slight increase of time constant with-
out deterioration of gain. If C, = 0, G(s) becomes
p— _ - A\D _ _ _ B

I+ R (Co+Co) (1 — Ag)s
Note similarity with (15) except for the fact that
C’s are multiplied by (1 — A,) as it is expected with
the Miller effect.

G (s) 37)

Conclusion

If wide band integration is desired at frequencies
at which tube output capacities cannot be neglected,
frequency and phase distortion will affect the quality
of the integration. Compensation can be introduced
that will eliminate this distortion entirely by adding
a capacitor C, across the resistance R, (Fig. 1) in

B+
Fig. 8: The Miller
integrator shown with
parasitic capacities. R

—0 0

out

.
S s S e

.
(9]
n

Qﬂ
e

||}-—----——

100

the integrating network provided the following rela-
tionship is satisfied:
R Cy = 4 R C.

where:

R, = output resistor

(', = tube output capacity

v = 1 for integrator followed by a buffer amplifier

v = - —M— for Miller’s Integrator

Ce+Cr (1 — Ay

(", = tube input capacity

(s = feedback eapacity

Ao = amplifier gain with tube capacities neglected

APPENDIX

DERIVATION OF COMPENSATED MILLER IN-
TEGRATOR TRANSFER FUNCTION WHEN COM-
PENSATION IS MADE ACCORDING TO THE
RELATIONSHIP R, C, — + R, C,

1 . .
——— and the transfer funetion before™eom-
R C,
pensation is I5q. (24) or
@)
g —
R, C, A [ (Rl Ca ]

GO =——|eaen

the resulting transfer function after compensation
becomes

Sinee @ = —

G A |
G = —2=2

Q@ s — 3

Now, as shown in Eq. (25b)

o Vi
P= o
and from Eq. (28)
V-4 b 1
2a 2 R C,

Substitution of Eq. (28) into Eq. (25b) gives

B = — ==c (1

Substitution of Eq. (22a) for a, and Eq. (22b) for
b in (1) gives, after a few manipulations

s R C -  (C = GOy ()
R, R C, C}
Substituting Egs. (35), (20b), (34), (20a) in (1)
vields, after simplification

-
)4

TR+ G+ Co
Substitution of (III) into (24) gives
R, C. Ao 1

G(s) =

& Y
T RC TG0
Substituting (22a), (20b) and (35) into (IV) gives,
after simplification
—_— — AAO —_— = 3
1 Ri (Ca+ G +C
¥

G (s) =
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Preview of the

NATIONAL ELECTRONICS
CONFERENCE—1958

Three-day conference of technical sessions and product exhibits is ex-
pected to attract more than 10,000 engineers and scientists fo the Hotel
Sherman in Chicago. Conference opens Oct. 13th and runs to the 15th.

HE top electronic show of the

Midwest, the 14th Annual Na-
tional Electronies Conference, will
open at the Hotel Sherman in Chi-
cago on October 13. The three-day
conference will feature technical
sessions and exhibits by leading
electronic manufacturers.

The conference is being spon-
sored by the AIEE, Illinois Inst.
of Technology, the Inst. of Radio
Engineers, and Illinois and North-
western Universities. Participants
are: Michigan, Michigan State,
Notre Dame, Purdue, Wayne State
and Wisconsin Universities, Elec-
tronic Industries Association and
the Society of Motion Picture and
Television Engineers.

An up-to-the-minute report on
satellites and space stations and a
discussion of automatic navigation
will be featured. In addition, there
will be a panel discussion on “The
Role of the Laboratory Program in
Engineering Education” and a ses-
sion with five journalists covering
“Engineering Writing and Speech.”

Three distinguished leaders—
one from the military, one from
government and one from private
industry—will speak at luncheons
during the conference. They are:

Gen. John B. Medaris, command-
ing general, U. S. Army Ordnance
Missile Command, Redstone Ar-
senal. General Medaris, chosen as
the first commander ‘of this new

Army organization, will speak on
Monday, Oct. 13.

Donald B. Quarles, Deputy Sec-
retary of Defense for the United
States. Quarles will address an
NEC luncheon on Tuesday.

Dr. Simon Ramo, vice president
of Ramo-Wooldridge Corporation
in California. Dr. Ramo, known
for his far-reaching capabilities in
electronics and missile-space tech-
nology, speaks Wednesday.

NEC’s three-day program in-
cludes over 100 technical papers as
well as panel and tutorial discus-
sions, according to Conference
President Joseph H. Enenbach, su-
pervising engineer for Illinois Bell

(Continued on page 176)

Group of past and present NEC chairmen and presidents are shown. Left to right, standing: ]. M. Cage, R. M. Soria, H. H. Brauer, G. H. Fett,
Kipling Adams, W. O. Swinyard, E. O. Neubauer, |. D. Ryder and ). A. M. Lyon. Left to right, seated: C. E. Barthel, Jr., O. I. Thompson, E. H.
Schulz, }. E. Hobson, }. H. Enenbach, Nathan Cohn and W. G. Dow. Mr. Enenbach is 1958 president and Mr. Brauer is board chairman.
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Fig. 1: Peak brightness of area targets on a 7BP7.CRT.
T

32

28—

LAMBERTS)

10 LOG (FT
@

IN

BRIGHTNESS

102

By DR. DANIEL LEVINE
Consulting Engineer

3826 North 55th Drive
Glendale, Arizona

Selection of the dynamic compression curve for a radar receiver is a system

problem influenced by several factors. A discussion of some of these factors

is -included with a graphical analysis of the different types of receivers.

4

Dynamic Compression

o
VIDEO SIGNAL

for Radar Receivers

Part One of Two Parts

OMPRESSION and expansion of signal levels in

an airborne radar receiver can be designed to
obtain optimum use of the range of light output of
the cathode-ray tube., To accomplish the necessary
analysis of this dynamic compression, use is made of
graphical procedures.

Selection of the dynamic compression curve is
based on the following factors: (1) dynamic range
of the input signals, defined as the ratio of the power
in the strongest signal to the receiver noise power;
(2) range of the output voltage as limited by the
characteristics of the cathode-ray tube and by the
recording and play-back equipment; (3) amplitude
distribution of significant input signals; (4) changes
in the amplitude distribution of significant signals
over different types of terrain.

The first two topics form the subject matter of this
article; the last two must be left for other investi-
gators.

Cathode-Ray Tube

The dynamic range of the CRT in radar displays is
usually expressed in terms of distinguishable steps on
a gray scale. Because of their subjective nature,
evaluations of this type are of limited utility. How-
ever, several investigators have obtained photometric
measurements that may be used as a basis for re-
ceiver design.

This material was prepared under U. S. Air Force contract
AF33(600)-28553, Wright Air Development Center, Wright-
Patterson Air Force Base, Ohio.
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30
H. B. Ranken? has found that the range of central 27 P
luminance of a 5FP4A CRT trace extends approxi- ( | e [y et
mately from 0.1 to 180 millilamberts, which is the N B pa
equivalent of 10 log 1800 = 32.6 db. Additional mea- 0 [ i
surements were obtained by Sweet and Bartlett,® who / 1
SR
|
!
i

found the range of 10 log peak brightness for the
7BP7 CRT to be from —3 to +33 (36 db). (Fig. 1.)"

The above results apply to area contrast where the
brightness of the strongest target area is compared
with that of the barely visible sweep line. Other 6o 12348678 0 0 20 30 40 50 60
figures that may be cited are those on detail contrast®
given by Haines,* who found a range of from 10 to
20 db, depending upon the transmissivity of the CRT
face plate. This result implies an area contrast in
excess of 20 db.

BRIGHTNESS

BRIGHTNESS

|
V, + BIAS (ABOVE CUTOFF) SIGNAL /NOISE (08}

:
|
|
!

Radar Receivers

The objective numerical results cited indicate that
the CRT has a rather large range of light output.
Although this report deals with compression and ex-
pansion of different signal levels to make the best
use of this range, it has not been possible, because of
the limited applicability of the data used, to draw any
immediate conclusions concerning the optimum re-
ceiver. However, graphical procedures for studying
dyvnamic compression are presented for the following
cases:

2

B kg

AT UIN-Los RECEIVER

.
—nu&lumqax

OUTPUT TO CRT (V)

[} 20 30 40 50 60

BIAS (ABOVE CUTOFF)
o

4k
2 V, + BIAS {ABOVE CUTOFF) SIGNAL /NOISE (DB)

Fig. 2: Graphical procedure for specifying a receiver.

1. The CRT is to be viewed by a human observer (giv-
ing rise to the linear brightness receiver).

2. The CRT is to be photographed for direct analysis
of the negative image (giving rise to the linear
density receiver).

The method of analysis is outlined in the following
paragraphs.

oM

Visual Presentation !

QUTPUT TO CRT (V)

L FSL Ve

S12

a. Linear Receiver—The response of a linear re- <1
ceiver is:e el e 4

vo = GLvy, 1)
where |

v o Big o v,
; VoM iN ™ G, M iM
Gy = —— (2)
Vid INPUT (V)

Thus,

Fig. 3: The output of a contrast receiver illustrated.

Vo = Vi = Vom (3)

Fig. 4: The linear regions of a bilinear receiver shown.
The following information is needed to specify the
linear receiver:

VO
1. The maximum signal voltage, v,y, to be applied to )

the grid of the CRT.

2. The dynamic range of the input signal, D, to de-
termine vy /vix.

3. The bias setting of the CRrT.

S| ==

FFor example, the curves of Fig. 6 were drawn for

QUTPUT YO CRT (V)

“In Fig. 1 the ordinate is labeled ‘‘brightness” because the
visual response to a change in light intensity is taken to be a
linear function of log luminance. Although the assumption of
a linear relation is not valid, it is questionable whether further
refinement of the brightness scale would be particularly ad-
vantageous, because of the complexity introduced.

" Detail contrast is the brightness ratio of an infinitely large,

uniformly excited field with a small, unexcited spot centered in
this field.

) i
* The symhols are defined in the List of Symbols i
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Dynamic Compression (Continued)

Vo = 8 v. and D = 30 and 60 db. From these
curves, the output voltage for any input signal-to-
noise ratio may be obtained. Then the corresponding
light output may be found by means of a curve such
as that in Fig. 1, and the input signal may be corre-
lated with its response on the CRT. The complete
graphical procedure is illustrated in Fig. 2, starting
with a receiver represented by a straight line in the
lower right quadrant. Correlation of the curves re-
quires determination of the bias setting on the CRT,
since the value of the bias setting determines the
axial intercept of the curve in the lower left quadrant
of Fig. 2. (The bias setting here is shown as being
at cutoff.)

The brightness curves of the linear receiver, based
on Fig. 1 and 6 with the CRT biased to cutoff, are
given in Fig. 7. The peak video signal was set at
8 v. because of the flattening of the brightness curve
in Fig. 1 for larger signals. Thus, the output for a
12 v. signal is only two units of brightness greater
than for an 8 v. signal. Even with the limit at 8 v.,
the rounding off of the CRT brightness curve appears
as a point of inflection in the receiver brightness
curves.

b. Contrast Receiver—The output of a contrast re-
ceiver (Fig. 3) is:

GLivi, 0 =2vigvin)
Gt |
Guvia = VoM, (Vm' Sfvi S —— ViM')
Vo = ] GLQ ry (4)
Gui !
Gravi, (C ~vid' S vi S Vm)
i
where
VoM’ VoN
Gu = — po =
Vi ViN
and v (5)
M
G = — ’
ViM

To fix the slope of the lower gain curve, an output
noise level of 0.25 v. is selected, so that for a maxi-
mum output vy of 8 v.

Vo = ViN VoM (6)
1 !
vi |
ViN Vou'
8 i ( via S Vi S Vvim )|
ViM VoM
ViN ]

If a receiver designed for a 60-db dynamic range
is used over a target area having a range of only
30 db, an adjustment of the video gain control can
be made to provide an 8-v. output for the 30-db
signal. Due to noise level the contrast type of re-
ceiver holds little promise for simple automatic oper-
ation over greatly varied terrain,

¢. Bilinear Receiver—The bilinear receiver has two
linear regions as shown in Fig. 4. Its gain equa-
tion is:

104

Vy F————————— =TT T T T T ==
| |
z | |
| |
|
o
- I 1
= | |
s { I
Yoo [~~~ l i
e ! |
| |
| | | |
| | i
| | |
V.
vicl vlf.z vm‘ .uz
INPUT (V)
Fig. 5: Curves illustrate the lin-log receiver output.
Vi
VoM , ViN ,
Vo = —— Vi = Vou' ——, 0= vi £ viw)
ViM ViM
ViN e
VoM — VoM , , ,
Vo= ———— (vi — Vin') + Vou', (Vin' S Vi S Vin) |

ViM — Vim’
If the curve in Fig. 4 representing the first linear
region is identical to the 30-db linear characteristic,
then

8 Vi
Vo = ——— —
V1o V¥

— 0.2525 — .. ®)
ViN

For v, = 2, Eq. 8 yields

VM _ Vez5

ViN

I
-
©
=
=
=

Thus, for larger signals,

6 vi \'
Vo = 2 + R -
ViM ViM ViN ViN

ViN ViN

Vi

I T S (— - 7.91)- (10
til (D) 701 %
antilog 25 .

Curves of dynamic compression and brightness are
given in Figs. 6 and 7. As with the second contrast
receiver discussed in item 2. b, the 60-db receiver,
when adjusted for a 30-db signal by means of a
video gain control, has a poor compression char-
acteristic. This characteristic is indicated by the
dashed curves in the illustrations.

d. Lin-Log Receiver—The curves of Fig. 5 illustrate
the notation to be used in the following discussion of
lin-log compression.

The equation of the gain curved is

vo = Grv;, 0=wvis Vic)s. an
Vo =v (20log vi) + ¢, (Vi £ Vv, £ Vi)
At the change-over point,
Voo = v (20 log vie) — o (12)

4 1In present receivers, the initial slope of the logarithmic seg-
ment does not exceed that of the linear segment of the receiver,
ie.,

20 ‘Y/Vic = GL.
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while the maximum output voltage is

vom = v (20 log vin) + - 13)
The difference between Eq. 12 and 13 is
VoM — Voe = v (20 log viy — 20 log vic), a4
and
= VoM — Voe (15)

20 log (vm )
Vie
The substitution of Eq. 15 into Eq. 12 then yields

VoM — V.

20 log (

(16)

(20 IOg Vie)

a = Voo —
ViM

Vie

Consequently, the logarithmic section may be writ-
ten as

Vo = AT (20 log vi) + Voo
20 log (v
Vie _ You T Voo (20 log vic)
20 log (
Vie
= Vo + —M 20 log ( :‘ ) a7)

20 log ( Viu )
Vie

Then the complete equation is

If the cross-over voltage between the linear and the
logarithmic sections of the gain curve is equal to the
average noise voltage, then

Vie = ViN |

Voe = VoN

20 log (vm> =D
Vie

For this case the dynamic compression curve is
given by

(19)

i |
Vo = Vox ——, (0 £ vi £ vix) |
Vi
Nv v >!. @0
oM — Vo i
V0=V0N+_¥'( )db’ (ViNéViéviM)}

To introduce numbers for purposes of graphing, let

von = 0.25 volts
vou = 8 volts s, (21)
D = 30 and 60 db
so that the logarithmic region is
7.75
=0.25 ( ) . 22
+ — b (22)

It is common to require that the curve have a con-
tinuous first derivative, as for moving target indi-
cators (MTI); then

Voo _ 0.4343 (VoM — Vaoc)

[ Voo
| Vi, (0 =v = Vic) Vie ( ViM )
I Vie vie log
| Vie
Vo = VoM —
!lvuc e e - 20 log ( . and therefore
i 20 log ( : ) * 0.4343 v,
{ Vie Voo = VoM (23)
A%
(Vie £ vi £ vim) g (18) 0.4343 + log ( M )
Vw
Fig. 6: Curves of dynamic compression for the various receivers discussed are shown together to facilitate comparison.
® [
BILINEAR BRIGHTNESS RECEIVER
7 =
. LINEAR BRIGHTNESS RECEWER~\/,/
6 A
> CONTRAST RECEIVER (P=2/3) / 1
= LB - AN S
[ 5 i oz
: / e
- 4 / / //
Pl
5 Z
2 MTI RECEIVER—\ // /
o] P s
o3 P
7 / / //
LIN-LOG RECEIVER—\ /‘\// / ~_~ —1 /
2 -
///’ 7 Vcom‘msr RECEIVER (P=1/4)
| A - ,/ A
- s /’ // - - X
= /,/____ —t LINEAR RECEIVER—\ __/ BILINEAR RECEIVER
[s) 10 20 30 40 50 60
SIGNAL /NOISE (DB)
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If the dynamic characteristic of a lin-log receiver
satisfies this condition, it may be called an MTI
receiver. Following present MTI practice, the cross-
over is taken at

Vie = 10 ViN (24)
for the curves of Figs. 7 and 6.5

From the preceding discussion it is evident that a
receiver is nat uniquely defined by identifying it as a
“lin-log” type. It is necessary to specify in detail the
precise equation of the compression curve.

e. Linear Brightness Receiver—‘Linear brightness
receiver” is a term of convenience applied to a
receiver that is linear in units of log (foot-lamberts)
plotted against log (signal power/noise power). (Fig.
7.)8¢ The corresponding voltage curves, obtained with
the help of Fig. 1, are given in Fig. 6.

In drawing the linear brightness curves of Fig. 7
the noise level was set at 3 brightness units above
the level of visibility. This choice provides the same
noise level as that found in the lin-log receiver defined
by Eq. 22.

The brightness curve of a bilinear brightness
receiver are given in Fig. 7, with the break point of
the 60-db curve occurring at 15 brightness units for
purposes of illustration. The corresponding curves
of dynamic compression appear in Fig. 6.

f. Comparisons—The dynamic compression curves of
all the 60-db receivers described appear in Fig. 6;
their brightness curves are shown in Fig. 7. The
latter figure indicates that:

1. A linear receiver provides excessive compression
of weak signals (i.e., signals less than 30 db above
noise).

2. The contrast receiver having P = 24 fails to dis-
criminate among strong signals if their amplitude is
only 4 db less than the assumed maximum signal.
3. The MTI receiver, while superior to the linear
receiver in the weak-signal range, still suffers from
excessive compression of signals less than 13 db above
noise.

4. The contrast receiver having P — % has an
extended range of 12 db of strong signals on the high
end of the plateau. Even so, a significant change in
terrain or an increase of aircraft altitude could so
reduce the magnitude of the strong targets that they
would all appear at the plateau level. This receiver
has the noteworthy feature that if 60-db targets
should be absent then automatic gain control of the
strong-signal channel would permit obtaining 8-v. of
video output for a smaller input signal. Change of
the upper end point of the characteristic curve is
not so readily accomplished for the other new re-
ceivers.

5. The linear and bilinear brightness receivers, as
well as the lin-log receiver (as specified by Eq. 22),
provide good characteristics for all target amplitudes.
Which of the receivers is most desirable cannot be
specified until more information is available on the
relative frequency of occurrence of different target
amplitudes, and on the relative importance of the
targets.

The first three receivers enumerated above are
the only ones that have been used extensively. It is
apparent that each of them have one or more limita-
tions, and further receiver development appears
desirable. The direction of such development may be
guided by the characteristics of the other receivers
described above.

(Continued Next Month)

e Cedrone gives an alternative analysis using Blackwell's data
on minimum detectable brightness difference as a function of
brightness of the surround. It is questionable whether or not
such a refinement is warranted.

Fig. 7: Collected curves for system brightness. All of the receivers discussed are included in the graph.
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NEW POWER TRANSISTOR
SOCKETS BY

LAMINATED TYPES:
o 90° %,

2 HOLES -

062 DIA. \

y ’_bfﬁQ
= (5 ~ >
— | ® @ X There are three laminated type sockets;
sy 22831, 24324 and 24860. No. 22831 is
+.010 #.005 2EOLL elongated in shape, top plate is of 1/64"”
1000 695 || & 144 DA chocolate colored XP Bakelite, bottom plate
J_ ® ! is of 3/64” chocolate colored XP Bakelite;
- @\ @ DN both vacuum wax impregnated. The contacts
' \ - ——pw g‘f’&h' are of brass, cadmium plated.
\ + >
+.005 450 =\ No. 24324 is rectangular in shape. Top and
f=—1.09 —& P bottom plates are of natural XP Bakelite, vac-
[ :5'?;%5 - P . vum wax impregnated. Contacts are of brass,
e 1 350 £ 00 o NP A "' N cadmium plated. Formed thread for 6-20
; g - ﬁ : screw. .104/.110 dia. hole in C R steel plate.
g Provides easy attachment to a heat sink.

No. 24860 is identical with 24324 except it is
~ 150 +.010 e equipped with integral eyelets for easy assem-
MAX, [T .

" —-1I - 180 No. 24860 bly to chassis.

i (4

No. 24246 is a molded socket with general
purpose Bakelite casting. Contacts are phos-
phor bronze, cadmium plated.

Dimensions are shown at the left.

.

=l

ALL SOCKETS FIT FOLLOWING TRANSISTORS:

_||
01 j—t No. 22831
.02%9 No. 24860 WITH Bendix 2N-235, 2N-235A
INTEGRAL
031 375 )~ 2 HOLES Hyt N-155, 2N-554, 2N-555, 2N-556
EYELETS 2 (el 51{5,5 1062 DIA. ’\ CBS Hytron 2 . , 5
\ - -
No. 24324 136 DIA. |\ Mallory 2N-230
T Motorola 2N-176, 2N-178, 2N-179, 2N-350,
14 2N-351, 2N-375, 2N-618
l_ 1_ Cleavite 2N-257, 2N-268, 2N-297
RCA 2N-301, 2N-301A
MOLDED TYPE Sylvania 2N-242, 2N-296, 2N-307, 2N-325, 2N-326
No. 24246 Texas Instrument 2N-250, 2N-251
(SHOWN BELOW) T i
Dl o) o
=l — —
s = === == Centrally located plants at
Yoa

Chicago, lllinois, Shelbyville,

.220 +.016 i Indiana, La Puente, California
x_ i
! ; 2
20 l!n 5

and St. Louis, Missouri.

Military version of the

e T[.OSO above sockets are avail-
.046 able. Information on re-
quest,
S i
.250 DIA. .220 DIA.
7 ] 156 R
_HOLE
DL CINCH MANUFACTURING CORPORATION

1026 South Homan Ave., Chicago 24, llinois
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
Circle 57 on Inquiry Card, page 121



Applications for

Zener Diodes

One of the newest of the electronic components, the zener diode offers high current handling

capabilities in a small package, useful in the design of light-weight, compact equipment

By GEORGE PORTER,

Product Engineer,

Special Products Dept.

International Rectifier Corp.

ENER diodes, although a relatively new regulat-
ing device, offer the design engineer a versatile
component that may be used to good advantage in
many electrical industries.
The small size and high current handling capa-
bilities of the zener diode permits design of light-

MANUFACTURERS PRODUCING ZENER DIODES IN THE
VARIOUS WATTAGES USED IN THE TABLE

U. S. Semiconductor
Texas Instrument
Hoffman

Raytheon

150 milliwatt types

250 milliwatt types Transitron

Hoffman

750 milliwatt types International Rectifier Corp.

Transitron

International Rectifier Corp.
Automatic Mfqg.
Hoffman

| watt types

3.5 watt types International Rectifier Corp.

Automatic Mfqg.

10 watt types International Rectifier Corp.
Transitron

Hoffman

50 watt types Motorola

Multiple Junction Types International Rectifier Corp.

Double Anode Types International Rectifier Corp.

Hoffman

Reference Elements International Rectifier Corp.

Transitron
Hoffman

El Segundo, Calif.

weight, compact equipment, and is particularly at-
tractive when compared to its bulkier counterpart.

In addition to the military, manufacturers of in-
dustrial equipment, appliances, and electrically
operated machinery represent a large and growing
market for this simple semiconductor device. De-
signers of automatic machinery, communications
equipment, aircraft, electronic computers, etc., are
constantly finding new applications for the silicon
regulator.

The following tabulation indicates, in general,
manufacturing groups who at present are making
use of the zener diode in new equipment design. The
survey includes ten basic industry classifications,
type of product manufactured, and a few of the
typical applications. This is followed by a break-
down of the particular rating or style of zener regu-
lator normally encountered in such equipment.

These statistics were compiled by the Applications
Advisory Group of International Rectifier Corpora-
tion, and are fairly representative of the present use
of these devices.

Although the industries and products listed repre-
sent only a small segment of the total number of
electrical equipment manufacturers, the applica-
tions and diode types shown are indicative of their
present utilization.

It is quite evident that producers of other types of
equipment will, in time, incorporate these regulators
in new equipment design.

A REPRINT

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

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

Logic Design

Hoffman

Magnalog System
featuring
ZENER MAGNETIC LOGIC MODULE

*BASIC MODULE” LOGIC

* Designed for miniaturization and simplicity of cirewitry.

Typical applications include: bistable; binary half and full adder;
shift register; binary counters; decimal counters; “one’ generator;
“AND”, “OR”, "NOT” functions.

FEATURES:

“OR"” LOGIC

100 KC information rate
High Temperature Operation
Silicon Zener Diodes
Miniature Size

7 pin, miniature plug-in cases
Synchronous Operation

All Static Components

Low Cost

Flexibility of Use

Versatility of Application

Hoffman @m

Electronics .

SEMICONDUCTOR DIVISION

930 Pitner Avenue ® Evanston, lll. e UNiversity 9-9850
Regional Offices: WASHINGTON, D.C. .. . CHICAGO ... LOS ANGELES

o ® 00 0 0 0 0 0O

LEADING THE FIELD IN SILICON ZENER SEMICONDUCTOR DEVICES
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10 and SO WATT types
up to 200 VOLTS

Here’s an entirely new Motorola product line . . . silicon junction Zener Regulator
diodes produced under Motorola’s extreme quality standards and offering ratings
and characteristics not previously obtainable.

Very high power ratings — both 10 and 50 watt types

available.

Wide voltage range — up to 200 volts in both 10 and TYPICAL

50 watt types. APPLICATIONS —

Very low Zener impedance limits. Regulation of DC voltage
“Soft” or unstable Zener knees eliminated — by im- DC level changing and
pedance limits at 5 mA for 50 watt type ...at | mA coupling

for 10 watt types. Surge protection of voltage-
Forward characteristics controlled — for applications sensitive components
requiring conduction in both directions. Regulation of vacuum
Available with either anode or cathode connected to tube heaters

case. Arc suppression

Conservatively rated — excellent long-time stability.
Designed for military usage — Operating and storage
temperature range —65°C to +175°C.
Standard packages —
10 WATT TYPES welded, hermetically sealed, metal
to glass, Jetec package.

P

50 WATT TYPES plug-in or solder-in TO-3 package 10MZ SERIES 50MZ SERIES
with series interlock construction for protection 10 watts @ 55°C 50 watts @ 55°C
against overvoltage on load.

FOR COMPLETE TECHNICAL INFORMATION ‘ . [DEPENDABLE QUALITY - IN QUANTITY"
fot the meares Motorats regtonal offce or MOTOROLA
MOTOROLA, INC., SEMICONDUCTORS

5005 East McDowell Road, Phoenix, Ariz.

BRidge 5-4411. Teletype Px 80. MOTOROLA, INC.
5005 E. McDOWELL

PHOENIX, ARIZONA

o 5

Reglonal Offlces RIDGEFIELD, NEW JERSEY CHICAGO 44, RLINOIS HOLLYWOOD 28, CALIFORNIA
540 Bergen Boulevard 4900 West Flournoy Street 6555 Sunset Boulevard
WhHitney 5-7500 ESterbrook 9-5200 HOllywood 5:3250
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WASHINGTON

BATTING ZERO—The 85th Congress terminated
with a zero batting record in legislative enactment
in the radio-electronies field, but it is considered
that the next Congress starting in January will pass
measures which in a number of instances will be
helpful to our industry. The major failure of the
last Congress was the rejection of the much-needed
reduction in the 109 excise tax on TV sets and other
entertainment electronic products and, because of
the government’s increasing budgetary needs, it is
doubtful that this tax revision will be effected in the
new Congress. However, the proposal to create a
commission of experts to study spectrum allocations,
shelved in the 85th session by the opposition of TV
broadcasters, is certain to be renewed in the upcom-
ing Congress with excellent prospects of enactment.

FUTURE COURSE OF ACTION—The Special Spec-
trum Study Committee of the Electronic Industries
Association, headed by Hoffman Electronics Presi-
dent H. Leslie Hoffman, is to hold an extraordinary
meeting in San Francisco Sept. 17 to determine the
EIA’s future action and position on the high-level
spectrum allocation study which failed passage in
the last session of Congress. Officials of electronics-
radio manufacturing companies—General Electric,
Hughes Aircraft, Motorola, Packard-Bell, Philco,
RCA, Sperry and Sylvania—are members of the
special committee. Two TV networks, National
Broadcasting and Columbia Broadecasting, as well as
the National Association of Broadcasters, will par-
ticipate.

HAMS’ DEFENSE VALUE—The importance of the
150,000 American radio amateurs to the military
gservices and to civil defense keynoted the recent
10th annual convention of the American Radio Relay
League in Washington. Leading government and
military officials lauded the role of the amateurs and
their contributions to electronics-radio technical
knowledge in relation to the national defense.
Speakers included Vice President Nixon and Leo A.
Hoegh, Director of the Office of Civil & Defense
Mobilization, and from the armed services Lieut.
Gen. James D. O’Connell, Army Chief Signal Officer;
Rear Admiral Frank Virden, Director of Naval Com-
munications; and Brig. Gen. John B. Bestic, Deputy
Director of Air Force Communications-electronics.

FURTHER EVALUATION—The development and
operational evaluation of the single sideband radio

112

News Letter

transmission technique for aviation communications
should be vigorously pursued in order that perform-
ance characteristics for a specific SSB system for
the commercial and civilian aviation field may be
formulated, it has been recommended by the Radio
Technical Commission for Aeronautics. The RTCA
reported that the use of the single sideband tech-
nique in aeronautical service is not in a suitable
state of development at the present time for stand-
ardization of commercial and civilian aviation field,
even though it has been gaining increasing military
application. The RTCA study was undertaken at
the request of government communications officials
making preparation for the 1959 International Radio
Conference to be held in Geneva, Switzerland.

FULL INVESTIGATION—The FCC was recently
asked by Motorola, together with five mobile radio
organizations, to institute a full-scale investigation
into the operation and regulation of public mobile
radio facilities by the Bell System. Motorola stressed
to the FCC that “at stake is not only the future of
the manufacturing segment of the industry, but also
the fate of all of the present and future independent
radio common carriers, the thousands of local radio
maintenance organizations and all categories of
private mobile radio users.” Motorola also raised the
issue whether common carrier mobile radio systems
should be owned and operated independently of
wireline telephone carriers to promote the develop-
ment of mobile radio by those who have no conflict-
ing interests in a rival communications technology.

UNFOUNDED ATTACK—The American Telephone
& Telegraph Company in reply to the Motorola peti-
tion emphasized to the FCC that Motorola and its
associates in seeking to oust the telephone compa-
nies from mobile communications field had engaged
in “an unfounded attack on the entire telephone in-
dustry in the United States.” The FCC, the AT&T
stated, has all the information needed for a proper
determination of the future requirements of mobile
radio and the role of telephone companies in its
current investigation of present and future uses of
the frequency between 25 and 890 MC.

National Press Building
Washington 4

ROLAND C. DAVIES
Washington Editor
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New Tech Data

Closed Circuit TV

A new 12-page bulletin has just
been published by the Electronics Div.
of Diamond Power Specialty Corp.,
Lancaster, Ohio. The bulletin de-
scribes their major types of industrial
TV equipment, gives 5 basic sugges-
tions for equipment selections, and
illustrates each with case histories of
successful operations.

Circle 178 on Inquiry Card, page 121

Thermostats

Bulletin 5000, issued by Stevens
Mfg. Co., Inc., P. O. Box 1007, Mans-
field, Ohio, describes their line of
Stemco Type C Thermostats. Bulletin
covers the operating principle of both
the hermetically sealed and semi-en-
closed types and illustrates them with
schematic diagrams and photographs,
gives performance data, ratings, di-
mensions and construction details.

Circle 179 on Inquiry Card. page 121

Decade Counters

Technical Product Information Bul-
letin No. 826 just released by Bur-
roughs Corp., Plainfield, N. J., con-
tains specifications and descriptive
information on their line of decade
counters containing Beam Switching
Tubes and Nixie Indicators. The 6-
page brochure contains photographs,
schematic drawings and specifications.
Circle 180 on Inquiry Card, page 121

Epoxy Casting Resins

Two technical bulletins available
from Isochem Resins Corp., 221 Oak
St., Providence 9, R. 1., describes two
new epoxy casting systems of wide
industrial application. Complete tech-
nical information is included in these
bulletins.

Circle 181 on Inquiry Card. page 121

Stereo Wire

The Alpha Wire Corp., 200 Varick
St., New York 14, N. Y., has issued
a technical bulletin which describes
their line of stereo wire for all stereo
cartridges and tone arms. Complete
information is contained in the tech-
nical bulletin.

Circle 182 on Inquiry Card. page 121

Diode Tester

A new technical bulletin describ-
ing Model 1001 Dynamic Diode Tester,
an instrument for rapid and accurate
testing of semiconductor diodes, has
been published by Technitrol Engi-
neering Co., 1952 E. Allegheny Ave.,
Philadelphia 34, Pa. Complete elec-
trical and physical specifications are
included along with prices.

Circle 183 on Inquiry Card. page 121
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Component Packaging

Western Lithograph Co., 600 E.
2nd St., P. O. Box 2980 Term. Annex,
Los Angeles 54, Calif., has made
available to the electrical and elec-
tronic manufacturers a ‘“Western
Presentation” which shows unique
means of packaging diodes, plugs,
transistors, fuses, terminals and
scores of other electronic compo-
nents. The aid contains designs and
procedures for the protection of their
products in break-a-way, film and
blister packages.

Circle 184 on Inquiry Card. page 121

Planning Aids

A 16-page booklet issued by Plano-
ramics, 631 E. 1st St., Boston 27,
Mass., describes their layout kits for
offices, laboratories, production
boards, planning boards, warehouse
layouts, and templates for electronics.
Samples are included in the booklet.
The layout material is a form of
plastic which adheres without ad-
hesive. They may be removed and
used hundreds of times.

Circle 185 on Inquiry Card, page 121

Electronic Hardware

A comprehensive reference manual
of standard electronic hardware has
been prepared by Amatom Electronic
Hardware Co., Inc., 88 Drake Ave.,
New Rochelle, N. Y., to facilitate the
selection and procurement of hard-
ware by electronic equipment manu-
facturers. Prepared for convenient
reference, the T75-page booklet pic-
tures, diagrams, dimensions and lists
thousands of sizes of more than a
hundred different types of standard
parts that are available directly from
stock.

Circle 186 on Inquiry Card, page 121

Neoprene Jacketed Cable

Pacific Automation Products, Inc.,
1000 Airway, Glendale 1, Calif., has
just issued a multi-paged booklet
which describes in detail bulk cable,
cable assemblies, brakeout cable as-

semblies, underwater cables, high
temperature cables which are custom
designed neoprene jacket cables.

Booklet is complete with photographs,
electrical and mechanical specifica-
tions and Mil Spec numbers.

Circle 187 on Inquiry Card. page 121

Precision Power Supplies

The Electric Regulator Corp., Pearl
St., Norwalk, Conn., has issued a
technical bulletin describing their
Series 2.050 Regohm-controlled pre-
cision power supplies. Complete elec-
trical and mechanical specifications
are included.

Circle 188 on Inquiry Card. page 121

ELECTRONIC INDUSTRIES -

for Engineers

Transistor Cooling

An 8-page catalog of retention and
cooling devices for transistors and
diodes is offered by the Birtcher
Corp., 4371 Valley Blvd.,, Los An-
geles 32, Calif. Brochure gives test
results on diode radiator cooling units,
as used on both metallic and phenolic
chassis. Specifications on these com-
ponents and a number of transistor
clips and heat radiators (indexed by
transistor type) are given.

Circle 189 on Inquiry Card. nage 121

Epoxy Glass Laminates

A 2l-page technical data manual
containing test values and curves,
plus specification data, on high re-
liability epoxy glass copper clad and
unclad laminates for printed and
other circuitry has been issued by
the Mica Corp., 4031 Elenda St., Cul-
ver City, Calif.

Circle 190 on Inquiry Card. page 121

Toroidal Cores

A 12-page handbook for designers
on the use of Genalex toroidal cores
is available from Wallace E. Con-
nolly & Co.,, P. 0. Box 295, Menlo
Park, Calif. Handbook covers such
things as permeability, temperature
coefficient of inductance, dc stability,
core size and finish. Complete graphs
and technical data on the loss char-
acteristics of Genalex cores are pre-
sented. The handbook charts physical
and electrical properties of these
cores. Design notes on the use of to-
roidal cores are also included.

Circle 191 on Inquiry Card, page 121

Regulated Power Supplies

A 2-color, 16-page catalog, B-587,
available from Kepco Laboratories,
Inc., 131-38 Sanford Ave. Flushing
55, N. Y., deseribes in graph and tab-
ular form their complete line of tran-
sistorized, vacuum tube type, and
magnetic tubeless voltage regulated
power supplies. Complete electrical
and mechanical specifications are
given along with photographs.

Circle 192 on Inquiry Card, page 121

Research & Development

A 4-page brochure issued by Auto-
mation Dynamies Corp., 255 County
Rd., Tenafly, N. J., describes their
services available for development
and construction of electronic equip-
ment measurement, communication,
computing and control. A brief out-
line of the facilities and thumb-nail
sketches of the technical leaders are
presented.

Circle 193 on Inquiry Card, page 121

(Continued on page 118)
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another

RADIO RECEPTOR"
semiconductor
achievement Q

3 Z.%Ml:?/ 1N

with the revolutionary new

Tri-AMP

SELENIUM RECTIFIER

300% higher current density
New Tri-AMP Standard Type

o life expectancy of 100,000 hours. Spius hrice i =
P Dimensions Amp. | Dimensions Amp.
* 26 volt cells — lower forward voltage’drop. F o g T oy
« no parallel devices for voltage division. i LA i
. . . 4" x 4" 18 4” x 4" 6.7
» no series devices for load shanng_ Convection Cooled Convection Cooled

Now you’ll understand why conventional
selenium rectifiers are now obsolete!

Not just a variation of standard selenium rectifiers — devices so necessary when using other semiconductors.
TRI-AMP is a new selenium semiconductor with far Our Radio Receptor plant, working with unique equip-
greater reliability, operating at three times the current ment developed by Siemens of West Germany, s now
density of standard stacks. It has the overvoltage and producing TRI-AMP selenium semiconductors for imme-
overcurrent advantages of selenium, which means there diate delivery. Please request full information from
is no need for the expensive and elaborate protective Section EI-10 R.

GENERAL
INSTRUMENT

semiconductor division

RADIO RECEPTOR COMPANY, INC.
Subsidiary of General Instrument Corporation

240 Wythe Avenue, Brooklyn 11, N. Y.

General Instrument Corporation

also includes Automatic Manufacturing
Division, F. W. Sickles Division,
Micamold Electronics Manufacturing
Corporation (subsidiary)

SEMICONDUCTORS

GENERAL INSTRUMENT DISTRIBUTORS: Baltimore: D & H Distributing Co. e Chicago: Merquip Co. e Cleveland: Pioneer Electronic Supply o Llos Angeles:
Valley Electronics Supply Co., Burbank o Milwaukee: Radio Parts Co., Inc. e New York City: Hudson Radio & Television Corp., Sun Radio & Electronic Co.
Philadelphia: Herbach & Rademan, Inc. e  San Francisco: Pacific Wholesale Co. o  Seattle: Seattle Radio Supply e  Tulsa: Oil Capitol Electronics
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Q UALITY EXTRAS WITHOUT ADDED COST IS ONE
REASON WHY ENGINEERS SELECT ASTRON METEOR*
AQ & TQ SUBMINIATURE PAPER CAPACITORS FOR

1“%MALL, COMPACT, LIGHTWEIGHT TUBULARSE
% EXCEPTIONAL CAPACITANCE STABILITY 7
L POSITIVE HERMETIC SEALING

NDED FOIL OR INSERTED TAB CONSTRU

PREMIUM VALUE AT NO PREMIUM PRICE

Astron types AQ and TQ Subminiature Paper Capacitors
meet specification MIL C-25A. Their operating temperature
range is from —65°C. to +125°C. without derating.
Astron has exceeded MIL requirements in critical trouble-
source areas with these extras:

o Superior Terminals — rugged compression glass
terminals eliminate cracks and breaks during operation.

« Stronger Lead Wires— hot tinned before assembly
to ensure a perfect solder.

o Exclusive Impregnant — X-250 silicone base im-
pregnant offers higher 1.R., excellent capacitance stability
and exceptionally high dielectric strength,

e Dry Foil — Astron requires that residual lubricant,
necessary to foil processing, be completely removed.
(Lubricant film may materially alter electrical characteristics.)

¢ Complete Stamping — for immediate identifica-
tion Astron stamps not only the military number and the
Astron commercial equivalent, but also voltage and capacity
ratings.

Write today for complete technical information.

116 Circle 62 on Inquiry Card, page 121

*REGISTERED

peak
performance
n

critical
military
applications

AS'I'RO

C O R P O R AT I

255 GRANT AVENUE EAST NEWARK. NEW JERSEY

SNOTTIE Coronamion
CORPORATION

PECKVILLE, PENNSYLVANIA
MANUFACTURER OF QUALITY DISC AND
TUBULAR CERAMIC CAPACITDRS
SUBSIDIARY OF ASTRON CORPORATION

EXPORT DIVISION:

IN CANADA

ROCKE INTERNATIONAL CORP.
13 EAST 40TH ST., N. Y., N. Y.

CHARLES W. POINTON
6 ALCINA AVENUE
TORONTO, ONTARIO

ON THE WEST COAST QUICK
DELIVERY OF ASTRON PRODUCTS IS
AVAILABLE THROUGH AUTHORIZED
ASTRON STOCKING DISTRIBUTORS.

TRADEMARK
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New Silicon Rectifier

for Radio and TV Use

Developed by P. R. Mallory &
Co. Inc., the new Type T encap-
sulated silicon rectifier has a dif-
fused junction and is designed for
85°C ambient temperature. It pro-
duces several superior operating
properties, including low reverse
leakage current and low forward
voltage drop.

In life testing of production
samples, the new units have been
operated above rated temperature
in all typical rectifier circuits for
periods in excess of 2,000 hours.
No failures have occurred after
1,500,000 switching cycles, and
operating characteristics have re-
mained virtually unchanged from
original values.

Encapsulation of the rectifier in
a new type of coating compound
gives unusually high stability un-
der severe moisture and humidity
conditions. Called ‘“Mallo-Seal,”
this coating is a unique formula
developed by Radio Materials
Company, a Mallory division. The
Mallory rectifiers using this seal
have been tested under MIL-Std.
202A, Method 106, which calls for
240 hours of humidity cycling.
The Mallory units have passed
1,000 hours of this test without
failure. Rectifiers have also been
subjected to 250 hours of expo-
sure to boiling water, with power
alternately on and off for 8 and
16 hour periods respectively, with-
out showing appreciable deterio-
ration of characteristics.

"“"New Transistor Design—
The ‘Mesa' "

Shortly after this article went <o
press in the Sept. 1958 issue of
ELECTRONIC INDUSTRIES a com-
munication was received from the
author, C. H. Knowles, that certain
of the technical specifications were in-
correct and should be altered. They
are as follows: under “Typical Char-
acteristics,” page 57, Collector capaci-
ties should read 0.8 wuf; Small Cur-
rent Gain at 100 meps should read 4;
Small Signal Current Gain, hfe should
read 10; and Base Connection Re-
sistance, rb’ should read 50 ohms.

Under “The 2N695” on page 60, all
the switehing speeds indicated should
be in milli-microseconds. And in Fig.
12b, captions should read “Input
Capacitance.” Switching speed should
be read as “10 milli-microsecs per
division.”

ELECTRONIC INDUSTRIES - October
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Hooded

Hooded Screw Lock

Hoodless Knob-type

it
e

bod e

g

when only the best
SUBMINIATURE

CONNECTORS
will do

the most
comprehensive
line

® Draw Pull, Hooded, Hooded
Screw Lock, and Hoodless
Knob-type Screw Lock
Connectors

® Connector bodies can be
supplied in asbestos-filled
melamine, glass-filled alkyd
and diallyl phthalates in
various compositions and
colors

® Wire solder, solderless, or
turret-type terminals

¢ Silver plated and gold
flash contacts

® Meet or surpass all
applicable MIL specs

SPECIFICATIONS
Contacts............................... 7-11-14-20-26-34
Wire size ... #20 AWG wire
Voltage breakdown between

contacts—sea level.......... 1950V. A.C.RMS
Current rating.................... 7.5 amps.

Other contact configurations upon request

U.S. Pat. No. 2,761,108. Additional Patents Pending.

Write today for a quotation or specific information.

U.S. COMPONENTS, INC.
Associated with U.S. Tool & Mfg. Co., Inc.

454-462 East 148th Street, New York 55, N. Y.
CYpress 2-6525
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~ _New Tech Data|

lfor Engineers

Coils, Transformers & Filters

Toroidal coils, filters, magnetic
amplifiers, converters and transform-
ers are covered in 25-page, 2-color
Basic Catalog No. 858, from Commu-
nications Accessories Co., Lee’s Sum-
mit, Mo. Included are prices of all
units and descriptions of a new line
of aireraft and transistor transform-
ers.

Circle 161 on Inquiry Card, page 121

High Current Connector

Illustrated bulletin gives specifica-
tions, outline dimensions and general
information on new Series C-2, two-
contact hexagonal, high current con-
nector. This miniature component is
suitable for high altitude applications
requiring a high breakdown voltage
under critical environmental condi-
tions. DeJur- Amsco Corp., 45-01
gorthern Blvd., Long Island City 1,

. Y.

Circle 162 on Inquiry Card., page 121

Solid State Capacitor

“A Voltage Variable Capacitor” is
a reprint, in booklet form, of a two-
part article which deseribes in detail
the unique new component for elec-
tronic equipment. This new compo-
nent is an electronically variable, solid
state capacitor. Pacific Semiconduc-
tors, Inc., 1041 West Jefferson Blvd.,
Culver City, Calif.

Circle 163 on Inquiry Card, page 121

Resistors Cartoons

As a sequel to its immensely suc-
cessful folder “How Not to TUse
Transistors,”” General Transistor
Corp., now makes available another
idiot’s delight entitled “How Not To
Use Resistors.” General Transistor
Corp., 91-27 138th Place. Jamaica
35, N. Y.

Circle 164 on Inquiry Card, page 121

Silicon Rectifiers

Technical information is available
from Sarkes Tarzian, 415 N. College
Ave., Bloomington, Ind., which de-
scribes their new H series high reli-
ability, low current silicon rectifiers.
They feature an extra heavy duty
silicon junction and hermetically
sealed, welded case.

Circle 165 on Inquiry Card, page 121

UHF Transistor

A 2-color bulletin issued by Motor-
ola Semiconductors, 5005 E. Me-
Dowell, Phoenix, Ariz., describes in
complete detail their UHF Mesa
transistor. Bulletin contains charts,
graphs, outline drawings and speci-
fications.

Circle 166 on Inquiry Card, page 121

Test Equipment

Panoramic Radio Produects, Inc.,
520 S. Fulton Ave., Mt. Vernon, N. Y.
has just issued a 12-page, 2-color cat-
alog digest which describes, in com-
plete detail with photographs and
specifications, their line of test equip-
ment such as spectrum analyzers,
microwave analyzers and telemeter-
ing instrument along with the avail-
able accessories.

Circle 167 on Inquiry Card, page 121

Synchro Test Equipment

A 6-page brochure has been issued
by the Kearfott Co., Inc., 1378 Main
Ave., Clifton, N. J., which describes in
detail their complete line of synchro
test equipment. Brochure contains
electrical and mechanical specifica-
tions, photographs and tables.

Circle 168 on Inquiry Card, page 121

Magnetic Toggle Relay

A 4-page, 2-color bulletin issued by
the American Electronies Co., 2801
27th Ave., N.E.,, Minneapolis 18,
Minn., describes their new magnetic
toggle relay. Relay is a polarized, bi-
stable relay with a binary memory.
Bulletin contains photographs, cir-
cuit diagrams, electrical and mechan-
ical specifications.

Circle 169 on Inquiry Card, vage 121

Wires and Cables

Wires and cables for aireraft, mis-
siles, and rockets is the subject of a
new 16-page publication No. 19-268
just issued by General Electric’s Wire
& Cable Dept., Bridgeport 2, Conn.
The booklet contains a comprehensive
listing of wires and cables which have
armed service qualification approvals,
meeting or exceeding the construction,
test, and performance requirements of
the armed services specifications as
noted for each product.

Circle 170 on Inquiry Card, page 121

VYariable Resistors

Chicago Telephone Supply Corp.,
Elkhart, Ind., has issued a bulletin
which lists in tabular form their vari-
ous types of variable resistors. Vari-
able resistors listed meet Mil Specs.
Circle 171 on Inquiry Card, page 121

Phosphors

A new technical bulletin, “Sylvania
CR-405 Phosphor,” deseribing a blend
of silver-activated zinc and zinc cad-
mium sulfides designed especially for
use in aluminized television picture
tubes, has been issued by Sylvania
Electric Produets, Inc., Towanda, Pa.
Circle 172 on Inquiry Card, page 121

Transistorized Circuits

Catalog No. TR-758 contains sche-
matics of 29 Germanium Transistor
Plug-In Circuits with specifications
and 27 pages of circuit applications;
schematics of 9 different Silicon
Transistor Plug-In circuits with speci-
fications; operating characteristics
and applications on two typical Mini-
sig Sensitive Indicators; price infor-
mation—in fact, a total of 70 pages
of valuable transistorized circuit in-
formation. Engineered Electronics
Co., 506 E. First St., Santa Ana, Calif.
Circle 173 on Inquiry Card, page 121

Potentiometers

Bourns Laboratories, Inc., P. O. Box
2112, Riverside, Calif., has issued a
technical bulletin which deseribes
completely their line of high temper-
ature humidity-proof Trimpots.
Circle 174 on Inquiry Card, page 121

Precision Electronic Equipment

A 2-color technical bulletin issued
by Industrial Test Equipment Co.,
55 E. 11th St., New York 3, N. Y.,
describes in short form their various
lines of test equipment such as phase
meters, null meters, impedance com-
parators, precision power oscillators,
phase shifters, null detectors, fre-
quency standards and automatic hi-
pot testers.

Circle 175 on Inquiry Card, page 121

2-Channel Oscillograph

Fully described in a 4-page bulletin
now available from Brush Instru-
ments, Div. of Clevite Corp., 3405
Perkins Ave., Cleveland 14, Ohio, is
a new and portable 2-channel oscillo-
graph package, complete with built-
in amplifiers—the Brush Mark II. It
has been designed for applications
normally considered impractical for
direct writing recording of electrical
and physical phenomena. The record-
ing unit requires no additional equip-
ment for operation and features push-
button selection of 4 chart speeds.
Circle 176 on Inquiry Card, page 121

Gyro Information

A new 64-page illustrated Gyro
Primer has been prepared that ex-
plains how gyros work, gyro terms,
and gyro operating principles. Speci-
fications for rate gyros, free gyros, di-
rectional gyros and compensated ver-
tical gyros are also included. This
easy-to-read booklet is complete with
sketches and drawings. Ketay Dept.,
Norden Div., United Aireraft Corp.,,
Commack, L. I, N. Y.

Circle 177 on Inquiry Card, page 121
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SILICON RECTIFIERS

designed and
manufactured to meet

THE NEW
SPECIFICATIONS
For AXIAL LEAD TYPES

JAN

TIN538

(MIL-E-1/1084A)

JAN

TINS540

(MIL-E-1/1085A)

JAN

TINS5 47

(MIL-E-1/1083A)

Maximum Values for AUTOMATIC Military Type Silicon Rectifiers
designed to meet the new JAN MIL.E-1 Specification

DC Output =~ DC Output
Peak Current Maximum MIL-E-1
Reverse @ 25° C. . Reverse Technical
Voltage blent Current* Spec. Sheet
Type No. (VDC) (MA) (MA; (MA) Mounting No.

JAN 1N538 200 750 250 0.350 Axial lead 1084A
JAN 1N540 400 750 250 0.350 Axial lead 1085A
JAN 1IN547 600 750 250 0.350 Axial lead 1083A

®*Averaged over 1 cycle for inductive or resistive load with
rectifier operating at full rated current at 150° C. ambients.

F---- R L LT _ _ . ___._.__.. amccmema- mccmcmacaan dacccaaaan Do

PRODUCTION QUANTITIES OF ALL TYPES AVAILABLE FOR FAST DELIVERY

Naturally, you can get these new axial lead JAN types direct
from AUTOMATIC, and from authorized distributors AR
throughout the country — and at prices that reflect General
Instrument’s years of volume production experience.

Together with the earlier JAN type stud mount group,
AUTOMATIC now covers the entire medium power silicon
rectifier field for the requirements of every military appli-
cation.

GENERAL A i
INSTRUMENT 3
SEMICONDUCTORS

More information? A complete set of data sheets is yours for General Instrument Corporation

. . also includes
the asking. Please write us today. F. W. Sickles Division,

Radio Receptor Co., Inc., and
Micamold Electronics Manufacturing
Corporation (Subsidiaries)

”’”MA’I” MASS PRODUCERS OF

MANUFACTURING ELECTRONIC COMPONENTS

AUTOMATIC MANUFACTURING DIVISION OF GENERAL INSTRUMENT CORPORATION
65 GOUVERNEUR STREET. NEWARK 4, N. J.
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FORMULATED
viscous

FLUID
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INSULATION
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EXCLUSIVE
FLOATING-
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Aetna Life Insurance Company—' 'Key
man” insurance

Aircraft Radio Corp.—Ceramic insulated
connectors

Alden Products Company — Tube cap
connectors

Alford Manufacturing Co., Inc.—Auto-
matic impedance plotters

Allen-Bradley Co.—Precision resistors
and stand-off capacitors

Allied Radio—Electronic supply catalog

Alpha Wire Corperation—Custom elec.
tronic cables

American Lava
ceramics

Amperex Electronic Corp.—Twin tetrode

Corporation—Alumina

tu

Amphenol Electronics Corp.—Connectora

Arnold Engineering Company, The—
Powder cores

Astron Corporation—Subminiature ca-
pacitors

Audio Devices, Inc.—Magnetic tape reel

Augat Brothers, Inc.—Component cra-
dles & clips

Auricon Division, Berndt-Bach, Inc.—
Sound-on-film recording cameras

Automatic Mfg. Division of General In-
strument Corp.—Axial lead type rec-
tifiers

Automatic Metal Products Corp.—Con-

nectors

Barker & Willlamson, Inc.—Bandpass
filters

Birtcher Corporation, The,
Div.—Diode radiators

Biwax Corp.—Potting compounds

Blaw - Knox Company — 85’ diameter
tracking antenna

Industrisl

99
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108

109

19
74

13

22
34

93
87
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80

57

118
53

Bliley Electrie Co.—Crystals and com-
ponents ovens

Bomae Laboratories,
tubes & components

Borg Equipment Division, The George
W. Borg Corp.—Electronic components

Borg Equipment Division, The George
W, Borg Corp.—Multi-turn precision
potentiometers

Bourns Laboratories,
eters

Bruno-New York Industries
“Pig-tailoring’’ machine

Brush Instruments Division of Clevite
Corporation—Recorder

Bulova Watch Co., Electronics Div.—
Bandpass filter

Burnell & Co., Inc.—Crystal filters

Bussmann Mfg. Division McGraw-Edison
Co.—Fuses and fuseholders

Caledonia Electronics and Transformer
Corp.—Transformers

Centralab A Division of Globe-Union
Inc.—Sub-miniature variable resistor

Chicago Standard Transformer Corpora-
tion—Voltage stabilizing transformers

Chicago Telephone Supply Corporation
_Military & industrial variable re-
sistors

Cinch  Manufacturing  Corporation—
Power transistor sockets

Clevite Electronic Components Division
of Clevite Corp.—High resolution
magnetic heads

Connecticat Hard Rubber Co., The—
Pressure sensitive TEFLON tapes

Corning Glass Works—Fixed glass ca-
pacitors

Ine, — Microwave

Ine.—Potentiom-

Corp.—

OCT. 1958
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Cutler-Hammer, Ine.—Transistorized re-

ay

Dale Products, Inc.—Power resistors

Dale Products, Inc.—Trimmer potenti-
ometers

DeJur-Ansco Corp., Electronic Sales Div.
—Sine-cosine potentiometers

Delco Radio Division of General Motors
—High power transistors

Dialight Corporation—Sub-miniature pi-
lot light

Dimco-Gray Company—Snapslide fas-
teners

Eitel-McCullough, Inc.—Ceramic Reflex
klystrons

Motive Mfg. Co., Inc.—Capaci-

Electro
tors

Electronic Tube Corporation—Rack
panel oscilloscope

Elgin Natonal Watch Company, Elec-
tronics Div,—Sub-miniature relays

Engelhard Industries, Inc.,, American
Platinnm & Silver Div.—Silver plat-
ing process

Engelhard Industries, Inc., H. A. Wilson

Div.—Metal for accurate temperature
control
Engelhard Industries, Inc., Chemical

Div.—Gas purification unit
Engineered Electronics Co.—Transistor
plug-in circuits
Erie Resistor Corp., Electronics Dlv.—
Ceramie condensers
Ferroxcabe Corporation of America—
Pre-adjusted filter cores
Filtors, Inc.—Micro-miniature relay
Fluke Manufacturing Co., Ine., John—-
D C Power supply & D C_voltmeter
Freed Transformer Co., Inc.—Trans-

formers

General Chemical Division, Allied Chem-
lcal Corp.—‘Electronic Grade' chem-
icals

General Transistor Corporation—Bob-
binless resistors

Graphic Systems—Visual control board

Greater San Antonio Development Com-
mittee—Electronic industrial opportu-

nity
Hallamore Electronics Company—Closed
circuit TV camera
Hoffman Electronics

Corp., Semicon-

ductor Div. — Zener magnetic logic
module

Houston Fearless Corporation—TV cam-
era pedestal

Hughes Products, Hughes Aireraft Com-
pany—Storage type oscilloscope
Illinois Condenser Company—Sub-minia-
ture electrolytic capacitors
Ilumitronic Engineering—Plastics for
the electronic industry, cable wrap
Jennings Radio Manufacturing Corp.—
Vacuum overload circuit breakers
Johnson Company, F.—Variable
capacitors
Jones Division, Howard B., Cinch Manu-
facturing Corp.—Terminal strips
Kester Solder Company — Flux-core
solder
Klein & Sons, Mathias—Midget pliers
Kleinschmidt Laboratories, Inc., A Sub-
sidiary of Smith-Corona—Teletype
Kulka Electric Corp.—Terminal blocks
Lerco Electronics, Inc.—Insulated ter-
minals, catalog
Magnetic Metals Company—Stamped
and tape wound core parts
Minnesota Mining & Mfz. Co., Instrm-
mentation Tape Div.—Instrumentation

tape

Motorola, Inc., Motorola Semiconductors
—Zener regulator diodes

Narda Microwave Corporation—Coaxial
and Waveguide Instrumentation

Narda Ultrasonies Corporation, Sub-
sidiary of Narda Microwave Corp.—
Ultrasonic cleaners

National Lead Company—Solder spe-
cialists

National Vulcanized Fibre Co.—Copper
clad Laminate, vulcanized fibre, nylon

Nems Clarke Company—Preamplifier-
multicoupler

New Hermes Engraving Machine Corp.
—Portable tracer-guided engraving
machine

Onan & Sons, Inc.. D. W.—Air-cooled
electric plant

Panoramic Radio Products, Inc.—Sonie
ansalyzers

Phelps Dodge Copper Products Corp.—
Coaxial cable with protective jacket

Radio Materials Company—Subminiature
dise capacitors

Radio Receptor Co., Inc., Subsidiary of
General Instrument Corp.—Selenium

rectifiers
Raytheon Manufacturing Co., Com-
mercial Equipment Div.—Television

Microwave relay systems
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13 Raytheon Manufacturing Co., Microwave S 1 1
Jtheon Manafacturing Co., Microwave  Employment—Use the handy card below to get more information on the

wave oscillators engineering positions described in the 'Professional Opportunities” Section
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PROFESSIONAL ENGINEERING
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508 Garrett Corporation, The—Engineering CirC|8d below.

personnel
601 Hughes Aircraft Company—Engineering
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503 International Telephone & Telegraph

Corp., Federal Electric Corp.—Engi- 502 507 512 517 522
§12 Martin gC::ampany, The — Engineering 503 508 5]3 518 523
personne.
D o B i o s 504 509 514 519 524
509 National Caeh Reeclster Company, The— 505 510 515 520 525

Engineering personnel

507 National Company, The—Engineering
personnel

§08 Norden Laboratories, Norden Div,,
United Aireraft Corp.—Engineering
personnel

811 Raytheon Manufacturing Co., Missile
Systems Division—Engineering per-
sonnel

506 Republic Aviation—Engineering person-
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21 Reeves Soundecraft Corp.—Instrumenta-
tion tape for digital recording

113 Reeves Soundcraft Corp.—Motion picture
film with pre-applied magnetic sound
Btripe

4 Revere Copper and Brass Incorporated—
Rolled copper for printed circuits

100 Rheem Manufacturing Company, Elec-
tronics Div.—Universal meter

119 Rohn Manufacturing Co.—Communica-
tion tower

32 Sangamo Electric Company—Specialty

N E ‘ SubscriptionA Order

Please enter a new complimentary subscription
128  Sarkes Tarzian Inec., Broadcast Div.—

Video level control unit +O ELECTRONIC INDUSTRIES & Tele'TeCh SEPT. 1’58

27 Sarkes Tarzian Inc., Rectitier Div.—
Silicon rectifiers

125  Scintilla Division, Bendix Aviation Cor-
poration—Connectors

126 Secode Corporation (formerly Electrical
Communications, Inc.)—Selected con-

trol devices . HH
105 Sl Rine o Company of America— Name: ...... .. ... . Position . ........... ...
Guidance slip rings
40  Sperry Gyroscope Company, Electronic
Tube Div.—S-band amplifier kiystron | Company Address: . ............ ... .. . ... ... ... . .
6 Sprague Electric Company—Resistors e
68 Spraguoe Elu:triei Company—High tem-
perature capacitors e
62 Stackpole: Corbon Co. Electronic Com- City: oo Zone ...... State .............

ponents Div.—Slide switches
89 Stromberg-Carlson A Division of General
Dynamics Corp.—Relay
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31 8ylvania Electronic Products, Ine.— |, | 7 T EEIERER mre s s ess s st ne e U000 S0 008000000003
Switchi transistors
84 Sylvania ectronic Products, Ine,— - s I

Electron tube news

60 Telechrome Mifg. Corp. — Telemetering
transmitters

97 Templet Industries Incorporated—Pro-
gressive economy dies

35 Tensolite Insulated Wire Co., Inc—
Hook-up wire insulated with TEFLON

12 Tinnerman Products, Inc.—Live spring
tension push-on nut
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200
197
226
231

218

201

Capacitor, variable—E. F. Johnson Co.

Cartridge, stereo—Electro-Voice, Inc.

Ceramics—American Lava Corp.

Communications power package—Gen-
eral Electric Co.

Conneclor, arm &
Co.

Filters, erystal—Bulova Watch Co.

safe—The Deutach

196
212

233
229
204

Filter, 4-section—Airtron, Inc.

Display, 90° in-line—Industrial
tronic Engineers

Elec-

Instrumentation—Arnoux Corp.
Loudspeaker—Atlas Sound Corp.

Meter, panel—Tripllet Electrical Instru.
ment Co.
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Chilton Company
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228
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214
222
217
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205
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211
210

207
216
225
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221
220
224

198

223
219
215
194

227

187
163
164
173
161
162
191

180
175

177
186

190
176
184

172
185
188

192
174
183
167

168

Meter scale drawing—Sensitive Research
Instrument Corp.

Network, transmitter—Kahn Research
Labs., Inc.

Pliers, midget—Klein & Sons

Plugs, banana—Goe Engineering Co.
Plugs, miniature—Cannon Electric Co.
Power supply, dc lab.—Westinghouse

Ratiometer, universal — F-R Machine
Works
Recorder, sirborne — Aerophysics De

velopment Corp.

Rectifiers, power—IT&T

Rectifier, silicon—Fansteel Metallurgical
Corp.

Relay, 1-f cut-of —G-V Controls, Inc.

Relay, miniature—Babcock Radio Engi-
neering

Resistors—Sprague Electric Co.
Resistor, precision—Ohmite Mfg. Co.
Soldering iron—Weller Electric Corp.
Stabilizer, voltage—Acme Electric Corp.
Standards, laboratory—Heath Co.
Strobe, tape—Scott Instrument Labs.
Switches, rotary—The Daven Co.
Switch, sampling—Applied Science Corp.
Timer, magnetic—Bendix Aviation Corp.
Transducer—Ultradyne, Inc.
Transformers, tramnsistor —
Standard Transformer Corp.
Transistors, power — Bendix Aviation
Corp.
Transistors, power—CBS-Hystron
Tube, cathode-ray—A. B. DuMont Labs.
Tube, display storage—RCA
Tubes, frame grid—Amperex Electronie
Corp.
Tubes, image orthicon — Westinghouse
Electric Corp.
VTVM-—Hewlett-Packard Co.

Chicago

NEW TECH DATA

Cable, Neoprene Jacketed—Pacific Auto-
mation Products, Ine.

Capacitor, B8olid State—Pacific
conductors, Inc.

Cartoons, Resistora—General Transistor
Corp.

Circuits, Transistorized — Engineered
Electronics

Coils, Transformers & Filters—Commu-
nications Accessories Co.

Connector, High Current—DeJur-Amsco
Corp.

Cores, Toroidal—Wallace E. Connolly &

0.

Counters, Decade—Burroughs Corp.

Equipment, Precision Electronic-—Indus-
trial Test Equipment Co.

Information, Gyro—Ketay Dept. Norden
Div. United Aircraft Corp.

Hardware, Electronic — Amatom Elec-
tronic Hardware Co., Inc.

Laminates, Epoxy Glass—Mica Corp.

Oscitlograph, 2-Channel—Clevite Corp.

Packaging, Component—Western Litho-
graph Co.

Phosphors—Sylvania Electric Products

Planning Aids—Planoramics

Power Supplles, Precision—Electric Reg-
ulator Corp.

Power Supplies, Regulated-—Xepco Labo-
ratories, Inec.

Semi-

Potentiometers — Bourna Laboratories,
Inc.

Tester, Diode—Technitrol Engineering
Co.

Test Equipment—Panoramic Radio Prod-
ucts, Inc.

Test Equipment, Synchro—Kearfott Co.,
R



NEW DeJUR SINE-COSINE POTENTIOMETERS

ELECTRONIC INDUSTRIES

achieve exceptional functional conformity

October 1958

Unique design and production techniques
make it possible for DeJUR to offer sine-
cosine function accuracies previously un-
known in wire-wound potentiometers.

The new line includes 1%” and 2” diameter
units with standard function accuracies of
0.5% peak-to-peak. BOTH ARE AVAILABLE
wITH 0.25% ACCURACIES ON SPECIAL ORDER.
Also available is a 3” diameter unit in the
same group with standard peak-to-peak
conformity of 1%; or 0.5% on special order.

AllDeJUR Sine-Cosine Potentiometers are
fully enclosed, self-contained units with
independent brush contacts 90° apart and
mounted on a common shaft, to produce
accurate sine-cosine voltages. Any practi-
cal number of ganged units are available
with individual sections in simultaneous
function or other conformity.

For complete details on DeJUR potentio-
meters write today to Electronic Sales Division,
DeJUR-Amsco Corporation, 45-01 Northern
Boulevard, Long Island City 1, New York.

You're
always

sure

ELECTRONIC COMPONENTS

Circle 66 on Inquiry Card, page 121

Manufacturers of precision potentiometers for over thirty years

125




fox high reliability applications

2 watt sub-miniature

variable resistor

o e o

The Model 3 utilizes Centralab’s ICE* (Interfused
Composition Element) to provide exceptional heat
dissipation and electrical stability under the most
severe operating conditions. It is recommended for
high temperature operation in both military and
commercial equipment.

e Will meet MIL-R-94B resistance change require-
ments under twice its rated load.

e Meets or exceeds MIL-R-94B requirements for
moisture resistance, insulation resistance, ther-

ACTUAL mal cycling, etc.

SIZE
’ e Completely enclosed case can be sealed or potted.
e Resistance range: 200 ohms to 2.5 megohms,
linear taper and 5000 ohms to 2.5 megohms

109, log audio taper.

Your local Centralab
distributor carries a
wide variety of these
units in stock. Ask him
for Model JP and JL
controls—as listed in
Catalog 30.

Write for Technical Bulletin EP-63 containing de-
tailed specifications or contact your Centralab repre-
sentative.

A DIVISION OF GLOBE-UNION, INC.
938K E. KEEFE AYE. * MILWAUKEE 1, WIS.

fn Conado: 804 Mt. Pleasant Rd.  Toronto, Ontarie

B-5809 ®

PACKAGED ELECTRONIC CIRCUITS ©  ELECTRONIC SWITCHES
ENGINEERED CERAMICS e  SEMI-CONDUCTOR PRODUCTS

VARIABLE RESISTORS e
CERAMIC CAPACITORS L4

126 Circle 67 on Inquiry Card, page 121

Circle 68

A+B=C

Fig. 2: The basic logic configuration.

Plug-In Logic
(Continued from page 93)

modules may be used and any
number of additional “A” inputs
from AZ100 modules may be used.

The logic configuration in Fig.
3 is an “OR” circuit. The three
diodes of an OZ100 module are
connected to pin 2 ef an NZ100
module to set-up this circuit. The

9,

-0C
|+BZ +B3 £C

Fig. 3: Configuration for an “OR"” ckt.

circuit waveshapes iMustrate the
“Boolean” expression B;-}-B,-}-Bj
—C, for the circuit operation.

The logic configuration in Fig.
5 is a “NOT-AND” circuit. The
three inputs A., A,, and A,, are
the diodes of an AZ100 module,
connected to pin 3 of an NZ100
module.

Simply by manipulating jumpers,
the designer can now free himself
from circuitry involvement and
concentrate on logic development.

In cascading NZ-100 modules,
alternate phases are connected to
alternate modules, so that the input
and output are out of phase.

Fig. 4: "NOT-AND" logic configuration.
A |
Az
Ay
Ag

Z,-Zz 'Z3'K4 =C

on Inquiry Card, page 12] ——



Eimac Announces...

1K20 Series X and K Band Klystron (left)
1K125C Series C Band Klystron (right)

Six New Ceramic Reflex Klystrons

Two important frequency ranges in the C, X and K bands
are now covered by Eimac ceramic reflex klystrons.
Eimac's advanced stacked ceramic design gives these
tubes exceptional ruggedness and frequency stability.

The four new tubes of the 1K20 series cover 8500 to
11,700 Mc. at power levels to 50 milliwatts. These tubes
are specifically designed for use in the severe vibration
and temperature environment of air-borne and missile
radar systems. They will withstand vibration levels of 15G
in any reference plane with less than 100 kilocycle fre-
quency deviation. Rated for use at any altitude, the 1K20
series tubes are conservatively rated at +250°C seal tem-
perature. A new non-contacting, non-microphonic tuner
permits noise-free tuning of the tubes through their com-
plete ranges. Low beam voltage requirement and simple

For further information request a copy of the brochure
**A New Line of Eimac Reflex Klystrons"

EITEL-McCULLOUGH, INC.

FORNIA

S AN CARLOS,

Cable Address: EIMAC, SAN CARLOS

Eimac 70“%' for ceramic reflex klystrons

C AL

radiation cooling minimize the weight and complexity of
associated equipment.

Two new C-band tubes comprising the 1K125 series cover
3700 to 5000 Mc. Power levels up to 2 watts make these
tubes ideal for reliable broadband point-to-point com-
munication. Tuning by dielectric slug rather than variable
RF gap avoids sensitivity to shock and vibration. Integral-
finned cooler and higher operating temperature ratings
minimize cooling requirements.

Eimac know-how in the field of ceramic-metal tube design
now brings compactness, ruggedness, high performance
and reliability to these important microwave frequencies.

GENERAL CHARACTERISTICS

Power Output Reflector

Type Freq. Range Mc. Beam Voltage Range Voltage

1K125CA . 3700-4400 1000 Vdc 15t02.0W 0 to —500 Vdc
1K125CB . 4400-5000 1000 Vdc 20to2.3W 0 to —500 Vdc
1K20XS 8500-9300 300 Ydc 25 to 50 mw 0to —250 Vdc
1K20XK 9200-10,000 300 Vdc 25 to 50 mw 0 to —250 Vdc
1K20XD 10,000-10,800 300 Vdc 25 to 50 mw 0 to —250 Vdc
1K20KA 10,700-11,700 300 Vdc 25 to 50 mwW 0 to —250 Vdc



NOW !stacked for immediate delivery

VS-250: 250 watt capacity
VS-500: 500 watt capacity

I VOLTAGE
[B STABILIZING
® TRANSFORMERS

provide instantaneous, automatic stabilization to within
=147 for voltages from 95 to 130 V. A.C.

These CHICAGO units, of static-magnetic design, are now
stocked for immediate delivery through electronic parts dis-
tributors. CHICAGO voltage stabilizing transformers offer you
many important advantages:

¥ EXTREMELY CONSTANT OUTPUT: =159, for input fluctuations
from 95 to 130 volts A.C. with rated output of 117 volts,
A.C., 60 cycle

RAPID STABILIZING ACTION—usually a few cycles or less
UNAFFECTED BY POWER FACTOR —or changes in load

1SOLATION TYPE— provide complete isolation between input
and output circuits

% BUILT-IN CURRENT LIMITING CHARACTERISTICS —protect load
equipment from excessive fault currents

% NO MOVING PARTS—eliminates maintenance problems

CUSTOM DESIGN SERVICE: Units of other capacities, voltages and fre-
quencies, or units to be built into your equipment, can be designed
and produced in production quantities.

For complete details on these units write for Chicago Standard
Bulletin CT-44 or see your Chicago Standard distributor.

CHICAGO STANDARD TRANSFORMER CORPORATION

3516 Addison Street ¢ Chicago 18, lllinois

Electronic Refrigerator

(Continued from page 93)

reductions and heighten operating
efficiency in electronic equipment
now using thermally-sensitive com-
ponents. As an example, he pointed
to the present method of cooling
infrared sensors by liquid nitro-
gen, noting that the Peltier re-
frigerator will permit the same
function to be performed with
greater reliability and much
smaller equipment volumes. One
version of the Nortronics device
without envelope is only Y, in
square x 114 in. long.

According to Grier, the Peltier
refrigerator principle has a vast
potential for both military and
commercial applications. It is pos-
sible, he said, to cascade Peltier
units to obtain unusually high levels
of refrigeration. While the pres-
ent Nortronics unit has been de-
signed for use with infrared seeker
heads for guided missiles, advanced
research is being conducted at
Nortronics for application of the
principle to high capacity cooling.
While it is not now possible to
apply the principle to the home re-
frigerator, because of the scarcity
of the rare metals used in forming
the hot and cold junctions, Grier
said that this is a distinct possi-
bility for the future.

Bendix Transistors

The 1958-59 Germanium and Sili-
con Transistor Specifications in the
June All-Reference Issue of Elec-
tronic Industries listed the technical
specifications on some 14 transistors
manufactured by Bendix Semiconduc-
tor Products. Bendix advises that
their line is considerably larger, and
that the following transistors should
also be included:

2N234, 2N420A, 2N1009, 2N1031B,
2N234A, 2N421, 2N1029, 2N1031C,
2N235A, 2N677, 2N1029A, 2N1032,
2N235B, 2N677A, 2N1029B, 2N1032A,
2N236A, 2N677B, 2N1029C, 2N1032B,
2N236B, 2N677C, 2N1030, 2N1032C,
2N285A, 2N678, 2N1030A, B-113,
2N400, 2N678A, 2N1030B, B-159,
2N418, 2N678B, 2N1030C, B-177,
2N419, 2N678C, 2N1031, B-178,
2N420, 2N1008, 2N1031A, B-179.

A revised, composite listing of all
Bendix transistors, together with
technical specifications, is available
from Reader Service Dept., ELEC-
TRONIC INDUSTRIES, 56th &
Chestnut Sts., Phila. 39, Pa.
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How To Get Things Done
Better And Faster

5% Gives Graphic Picture — Saves Time, Saves
Money, Prevents Errors

Y% Simple to operate — Type or Write on
Cards, Snap in Grooves

s ldeal for Production, Traffic, Inventory,
Scheduling, Sales, Etc.

v Made of Metal, Compact and Attractive.
Over 300,000 in Use

Full price $495° with cards
24-PAGE BOOKLET NO. Z-50

FREE Without Obligation

Write for Your Copy Today

GRAPHIC SYSTEMS
55 West 42nd Street © New York 36, N.Y.
Circle 70 on Inquiry Card, page 121

/ Eliminate Splicing

4/ Stop leaks and Shorts
V Increase Insulation

V Make Better Connections
/ Reduce Assembly Work

¥/ Quality Blocks
] at Low Cost

/ Assured Supply Source

MADE tM VARIED STYLES ANO
SIZES uP TO 26 TERMINALS.
WRITE FOR
ILLUSTRATED BULLETIN.

KULKA

ELECTRIC CORP.
MOUNT VERNON. N. Y

Circle 71 on Inquiry Card, page 121
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For Fast, SAFE Easy

Printed Board Rework

5 assorted

tips for every

de-soldering

operation

Ungar:
DE-SOLDERING KIT

Now you can rework and salvage printed circuit boards
by removing defective components quickly and easily
with Ungar’s amazing De-Soldering Kit. Save time and
save headaches with specially designed tiplets that will
not break off lugs or ruin printed circuit boards. Cut
your labor and material costs substantially with this truly
indispensible kit.

#2270 Kit contains:

Ungar Handle with full length extra-flexible, insulated cord.
Super Hi-Heat Unit, 47V2 Watts, delivers 600° to 850° F.

Slotted Tip that melts solder and straightens bent or folded
tube tabs.

Bar Tip for de-soldering and removing capacitors and other
straight line components.

Cup Tips, in three different sizes. that de-solder tube sockets
In one simple operation.

In goldtone metal case, the Ungar De-Soldering Kit regularly
lists at $7.95. Special Introductory Sale Price, $5.95.

Order from your jobber now

Ungar Electric Tools, Inc.

4101 Redwood Avenue, Los Angeles 66, California

Circle 72 on Inquiry Card, page 121
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NEW 1E1 BANDPASS FILTER

WATCH

The new Bulova 1E1 Bandpass Filters give
today’s radar microscopic eyes. Shaving the
broad frequency range of returning signals
into tiny segments, they help reconstruct sig-
nals faithfully for maximum information, for
accurate measurement of Doppler effect...
all at greatly reduced noise levels.

With characteristic Bulova precision, band-
widths and insertion losses are closely con-
trolled, so that many filters may be paralleled
to cover an almost unlimited frequency
spectrum.

Now in production for virtually all leading
manufacturers in the radar field are filter
packages of 200 cps bandwidth with cross-
overs at the 1/2 db. point, and with insertion
losses equal to within 0.3 db. from filter to
filter.

: Typical specification of a single filter in 10 K.C. spectrum: :
| Center frequency: 144.400 KC |
| Lower 1/2 db. point: 144.330 KC )
Upper 1/2 db. point: 144.470 KC

i Lower 3 db. point: 144.300 KC !
! Upper 3 db. point: 144,500 KC !
! 40 db. bandwidth: less than 2 KC |
| Insertion loss: less than 1 db, 1
I Ripple in pass band: less than 1/2 db. ]
! |
! ]
! |
|

Frequency variation of pass band: less than 10 cps
over temperature range of 0°C, to +70°C.

Size: 2-9/32"W x 2D x 1-3/8“H
Weight: less than 7 oz,

Write today for full information on Bulova’s
standard and custom design filters.

COMPANY

ULOVA

FAMED FOR PRECISION SINCE 1875

ELECTRONICS DIVISION

130
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FRAME GRID TUBES

Two new type TV tubes (type
6ES8 and type 6DJ8) incorporating
the frame grid construction are

available. The use of these tubes will
make possible an increase in effective

TV signal reception area of up to
359% over what is now attainable.
Low noise is the outstanding feature
of these tubes. Amperex Electronic
Corp., 230 Duffy Ave., Hicksville,
Long Island, N. Y.

Circle 194 on Inquiry Card. page 121

IMAGE ORTHICON TUBE

A rugged image orthicon tube
(WL-7198) for military, industrial
and scientific applications subject to
extreme environmental conditions of
shock, vibration, temperature and hu-
midity is available. It operates
throughout range of vibration speci-
fied in MIL-E-5272A. At 5 G’s ac-
celeration (50 to 500 cps), horizontal
resolution is at least 350 lines with
3x10* ft-candles illumination on the
photocathode. 250 lines horizontal

obtained with
0.0003 ft-candles illumination on the

resolution may be

photocathode. Westinghouse Elec-
tronic Tube Div., P. O. Box 284, El-
mira, N. Y.

Circle 195 on Inquiry Card, page 121
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WITH THE REVOLUTIONARY
PRODUCTION AID TOOL!

“PIG-TAILOR"®

Fool operated
No accessories

3 minvte set up $125.oo

‘“‘PIG-TAILORING"’

a revolutionary new mechanical process for
higher production at lower costs. Fastest
PREPARATION and ASSEMBLY of Resistors,
Capacitors, Diodes and all other axial lead
components for TERMINAL BOARDS, PRINTED
CIRCUITS and MINIATURIZED ASSEMBLIES.

PIG-TAILORING eliminates: « Diagonal cutters
» Long nose pliers » Operator judgment «+ 90%
operator training time o Broken components o
Broken leads . Short circuits from clippings «
65% chassis handling » Excessive lead tautness
« Haphazard assembly methods.

PIG-TAILORING provides: «+ Uniform component
position « Uniform marking exposure « Minia-
turization spacing control + *'S°' feads for termi-
nals « "'U** leads for printed circuits » Individual
cut and bend lengths « Better time/rate analysis
» Closer cost control « Invaluable labor saving
« Immediate cost recovery.

Pays for itself in 2 weeks

t‘SPIN-PIN''®
Close-up views of
“SPIN-PIN" illustrate
fast assembly of
tailored-lead wire to
terminal.

¢ No Training
No Pliers

No Clippings
Uniform Crimps
22 Sizes

PAYS FOR ITSELF

THE FIRST DAY!

$500
Write for illustrated book to Dept.

e o o o

-
Fle)

El-10

BRUNO-NEW YORK INDUSTRIES CORP.

DESIGNERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT

460" WEST 341k STREET -  NEW YORK 1, N. Y.

Circle 74 on Inquiry Card, page 111
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ROTARY SWITCHES

A standard line of high speed ro-
tary switches is available. A typical
switch of this nature, illustrated, is
a double rotor unit with 80 contacts/-
pole. This specific switch can be op-

erated at speeds up to 600 rpm with
a minimum life of 1500 hours. Physi-
cally, this unit is 4% in. in dia. and
21% in. in depth. It has make-before-
break action and cannot bridge 2 con-
tacts for more than 1° of rotation.
The bridging tolerance is *=1,°. Volt-
age between contacts is 10 v. max,
and current rating is 10 ma. in this
particular application, although
higher ratings are available. The
Daven Co., Livingston, N. J.

Circle 234 on Inguiry Card, page 121

Signal Corps Contract
Awarded To Sylvania

A $2.6 million research and
development contract has been
awarded to Sylvania Electric Prod-
ucts Inc.’s electronic defense labor-
atory by the U. S. Army Signal Re-
search & Development Laboratory,
Ft. Monmouth, N. J.

The contract is for continuation
of development work in electronics
but because of the high security
classification of the contract no
further details can be given.

Missile Market Info

Missile market services are be-
ing offered by the Association of
Missile & Rocket Industries at the
introductory rate of $100 for the
rest of the vear. This includes the
Missile Salesmen’s Guide, listing
the work of 200 main contractors,
with plant locations and key names.

AMRI is at 1079 National Press
Bldg., Washington 4, D. C.

October 1958

specify Lerco and get all three—

Feed-thrus, stand-offs, Snap-Locks...
service, price, quality!

over 85 types in stock for immediate
quotations, immediate delivery! Complete

MELAMINE - ALKYD - TEFLON - PHENOLIC
facilities for custom moiding, too...

More insulated terminals than anybody!

e . y s

<
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Elllenco

Dwte-fHficad

are the

CAPACITORS

with

St ae Ty

P R Em o Er e W am s

| TWO ways. ..

; ® Highest-Grade INDIA
1 RUBY Mica Films T
1 ® TOTAL DEBUGGING . .
1

1

i

Guarantee Super
Dependability

———— e —-—-——-

-

’
I
h
[N}
11
"
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Avoid Costly Breakdowns ...
with
Two-Woy Built
In Rugged Reliability.
Write for

FREE sample and catalog
pm15  on your firm's letterhead.

£ §340021%

[ El_‘mencn

390+ 10%
[ O

DM4T

| ACTUAL .
DM20 SIZES

fhe finest of ma'Ie'riaIs....

superior engineering know-how . . .
combine to build in El-Menco

Dur-Mica Capacitors the highest
reliability . . . to give long, ever-ready,
powerful service in electronic equipment
— from lightning-fast giant brains o
tiny transistor receivers.

* unique features in

EMenco s -#rizae

® Specially-selected, highest-grade
India Ruby mica films . . . pre-tested to
hove highest insulation resistance . ..
greatest dielectric strength . . . lowest
dissipation factor. Specially developed
dipped coating retains the superior
properties of India Ruby mica.

[ ] ‘ngugging"— the removol’of early
failures by subjecting mica capocitors to
short life tests at elevoted. voltoges and
temperatures . . . THE SCORE . . .
DM30, 10,000 MMF, “‘Debugged”
El-Menco Dur-Mica Capacitors . . .
subjected to 257,000 hours of life at
85°C with 100%, of the roted DC Y
voltoge applied . .. turned in o record
computed reliability performance —
APPROX. 0.6%, CUMULATIVE FAILURES
OR ONLY 1 FAILURE PER 43 MILLION
UNIT-HOURS.

El-Menco “Dur-Micas ™

have proved their tremendous power
ond ability under accelerated conditions
of 12 times rated voltage ot ambient
temperatures of 125°C and 150°C,
winning out over oll others in longest
life, most powerful performance,
smollest size, greatest stobility.

DM15, DM16, DM19, DM20,

DM30, DM40, DM42, DM43 . ..
perfect for extreme miniaturization;
ideol for new miniatured designs and
printed wiring circuits. New “hairpin"'
parallel leads insure easy opplications
in radio, television, guided missiles.
El-Menco Dur-Micas meet all humidity,
temperature and electronic
requirements, inciuding military specs.

THE ELECTRO MOTIVE MFG. CO., INC.
Manufacturers of El-Menco Capocitars
WILLIMANTIC, CONNECTICUT

® molded mica® dipped mica ® mica trimmer @ dipped pape:
® tubular paper ® ceramic ® silvered mica films ® ceramic discs

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada
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4-SECTION FILTER

The multi-element single-knob tun-
able filter is for interference reduc-
tion and spectrum control in radar
systems. Preselector filter offers high
selectivity and precise gang-tuning of

its 4 sections. The maximally flat de-
sign utilizes quarter-wave aperture
couplings between cylindrical Invar
cavities. These cavities are operated
in the low-loss circular TE.. mode,
with non-contacting choke-type
plungers as tuning elements. The de-
sign can be modified to handle high
peak powers as a spectrum limiting
filter. Airtron, Inc., 1096 W. Eliza
beth Ave., Linden, N. J.

Circle 196 on Inquiry Card. page 121

STEREO CARTRIDGE

The PZT Magnetic Stereo Car
tridge eliminates the problem of elec
tro-magnetic hum pickup which is
characteristic of conventional mag-
netic cartridges. It features 13 mv.
output. All models have a replaceable
stylus. Stylus assembly simply snaps
in or out without the use of tools. It
is totally compatible with all monau

ral and stereo records. Available in
four models with diamond and sap-
phire stylii in turnunder and fixed
type cartridges. Electro-Voice, Inc.
Buchanan, Mich.

Circle 197 on Inquiry Card, page 121
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Products

POWER TRANSISTORS

Two new series of high current
power transistors with typieal cur-
rent gains of 40 and 75 at 10 a. are
now in production. These transistors
have a maximum collector current

rating of 15 a. The transistors have
collector-to-emitter breakdown volt-
age ratings of 30, 40, 70, and 80 v. to
eliminate burnout in high voltage ap-
plications. The corresponding collec-
tor-to-base breakdown ratings are 20
volts higher. The transistors are
supplied in the standard power tran-
sistor package with soldering lugs,
straight pins or flying leads. Semi-
conductor Products, Bendix Aviation
Corp., Long Branch, N. J.

Circle 198 on Inquiry Card, page 121

LABORATORY STANDARDS

These units are designed for cali-
brating, or checking calibration of
various laboratory instruments, such
as ohmmeters, capacity meters, impe-
dance bridges, and other measure-
ment equipment. They are also handy
in substitution tests to determine un-
knowns in circuits where precision
components were necessary. The lab

standards are comprised of 4 sepa-
rate units, 2 resistive and 2 capaci-
tive, each containing 7 accurate pre-
cision standards. Heath Co., 305
Territorial Rd., Benton Harbor, Mich.

Circle 199 on Inquiry Card, page 121
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for maximum reliability

PREVENT
THERMAL
RUNAWAY

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
®
e
[ ]
[ ]
[ ]
Prevent excessive heat from
causing ‘“‘thermal runaway’ in
power diodes by maintaining
collector junction temperatures
at, or below, levels recommended
by manufacturers, through the
use of new Birtcher Diode
Radiators. Cooling by conduction,
convection and radiation,
Birtcher Diode Radiators are
inexpensive and easy to install in
new or existing equipment.

To fit all popularly used

power diodes.

FOR CATALOG

test data write:

with NEW
BIRTCHER

DIODE

RADIATORS

and THE BIRTCHER CORPORATION

industrial division

4371 Valley Blvd. Los Angeles 32, California

Sales engineering representatives in principal cities.

Circle 77 on Inquiry Card, page 121

A.R.C. CERAMIC INSULATED
CONNECTORS

We developed this ceramic-insulated
connector to obtain performance fea-
tures we needed in our airborne com-
munications and test equipment.
Doubly silicone coated, it is virtually
impervious to extremes of moisture,
and mechanically stable under heat.
Eight contact points per pin make for

Minimize Leakage, Save Space

low contact resistance. Being of small
overall dimensions, these connectors
are space savers. 2, 3, 4, 6, 8, 12 and
19 contact connectors each are avail-
able in three-key keyway combina-
tions to prevent incorrect insertion.
Design them into your equipment for
extra dependability. Write for details.

Dependable Airborne Electronic Equipment Since 1928

AIRCRAFT RADIO CORPORATION

BOONTON, NEW JERSEY

Circle 78 on Inquiry Card, page l4:
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EIT e Rack-Panel Oscilloscope RS

that opens new testing horizons

5" scope
performance

WITH A NEW 3V2"
SQUARE TUBE

HIGHLIGHT SPECIFICATIONS

 CRT type 41HAP1I.

o 115 v. AC, 60-400 cyc.
+10%.

¢ Sensitivity: .028 v./in. (ver-
tical amplifier), 0.3 v./in,
(horizontal) P/P.

o Frequency response flat to
D.C.; vert. amplifier 3db @
300 kc.; horiz. amplifier 10%
@ 100 kc.

¢ Input impedance 2 megohms,
40 puf.

¢ Linear sweep time base 2 cps.
to 30 kc., 0.5 sec. to 33 psec.

+ Amplitude 0.1v.P/P. Square
wave at power line fre-
quency. Accuracy overall
+1%.

¢ 5.25” high x 19” wide x
11.375” deep.

¢ Printed circuits.

1A

WRITE FOR
COMPLETE
SPECI-
FICATIONS

.. . GIVES SO MUCH, IN SUCH LITTLE
SPACE . . . AT SO LOW A PRICE

Here, at last, is a full quality, truly
professional ’scope priced within easy
reach . . . and designed to a size that
can be used in practically any rack-
mounting set-up, even where space is
distinctly limited.

The “heart” of this miniaturized ETC
Model K-10-R assembly is its unique
ETC Type 41HAP1 square-faced 3%
C-R tube. This provides a raster size
equivalent to that of a conventional
5" round tube.

Operational features of the K-10-R
far exceed those of ordinary ’scopes
of comparable size or price.

Headquarters for MULTI-BEAM
OSCILLOGRAPHY and
dependable C-R Tubes

Standard and special ETC oscillo-
scopes range from single-channel styles
such as the K-10-R (above) to types
recording from 2 to 8 channels on a
single tube face. ETC Cathode Ray
Tubes range from single-gun to 10-gun
types. Write for catalog.

electronic tube corporation

1200 E. MERMAID LANE

PHILADELPHIA 18, PENNA.

134 Circle 79 on Inquiry Card, page 121
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VARIABLE CAPACITOR

Type “U” sub-miniature air vari-
able capacitor requires less than 0.2
sq. in. for chassis or panel mounting.
The rotor and stator are machined
from one piece of solid brass provid-

ing mechanical stability and uniform-
ity. It is designed to provide long,
trouble-free life and absolute freedom
from moisture entrapment found in
trimmer capacitors of the enclosed or
solid dielectric type. All metal parts
are silver plated. Breakdown ratings
to 1,300 vde. E. F. Johnson Co., Wa-
seca, Minn,

Circle 200 on Inquiry Card., page 121

CRYSTAL FILTERS

Five bandwidths are available in
the new “A” Series 10. 7 Mc Crystal
Filters now being manufactured.
These bandwidths at the 3db points
are 15 ke, 20 ke, 30 ke, 40 ke, and 50
ke wide, with shape factor to the
60db points better than 2:1. The min-
iature size, hermetically sealed filters

find application as i-f filters, carrier
pickoffs, in telemetering, personal
message signaling service and radar.
Bulova Watch Co., Electronies Div.,,
P-1003, Woodside 77, N. Y.

Circle 201 on Inquiry Card, page 121
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“ New
Ruggedized
Westinghouse
Image Orthicon!

DURABLE NEW WL-7198
WITHSTANDS SEVERE
ENVIRONMENTAL CONDITIONS,
SHOWS NO DEGRADATION
AFTER 30 G'S!

Now Westinghouse has developed an image orthicon tube

that’s rugged enough to withstand 30 g's . . . yet sensitive

enough to perform efliciently at low light levels. The new

WL-7198 is ideal for military, industrial and scientific appli-

cations subject to extreme environmental conditions.

TYPICAL CHARACTERISTICS OF THE WL-7198 ARE:

Vibration: (1) Operable throughout MIL-E-5272A
Procedure 1 (10 ¢’s from 50 to 500 cps)
(2) 350 lines horizontal resolution at 5 g’s

from 50 to 500 cps with 3 x 10 foot-
candles on photocathode.

Shock: No degradation after 30 g’s.

Low light level performance: 250 lines minimum
resolution 3 x 10 foot-
candles on photocathode.

0 Sample quantities of the WL-7198 are available for imme-
diate delivery.
WESTINGHOUSE ENGINEERS WILL HELP YOU SOLVE
YOUR IMAGE ORTHICON PROBLEMS UPON YOUR
REQUEST.

you cAN BE SURE...iIFITS

Westinghouse

Please send me complete information on the new Westinghouse WL-7198.

NAME

ADDRESS

Send to: Westinghouse Electric Corporation, Electronic Tube Division,
Elmira, New York.

e e e ——————
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AVAILABLE
| FROM
DISTRIBUTORS’ STOCK

KW \

Immediate Deliveryv at Factory Prices
on 156 Types
Military & Industrial Variable Resistors

! 84 MIL-R-894B composition variable 42 MIL-R-19A wirewound
resistor types—RV5 ¥-watt miniature, variable resistor types—RAZ20 2-watt, [

RV2 1-watt, RV4 2-watt. RA30 4-watt.
30 2-watt military grade composition variable resistor'types. ‘( l

Em._._ ¢ e = g
Contact Your Nearest Distributor
BOSTON GLENDALE, CAL.

DeMambro Radio Supply Co., Inc. R. V. Weatherford Co.
BOSTON

INGLEWOOD, CAL.
Newark Electric Co.
MIAMI, FLORIDA
Electronic Supply
NEW YORK CITY
Hudson Radio & Television Corp.
Milo Electronics Corp.
WASHINGTON, D. C.
Electronic Wholesalers, Inc.

Radio Shack Corp.
CAMDEN, N. J.
General Radio Supply Co., Inc.

CHICAGO

Newark Electric Co.

Allied Radio Corporation
CLEVELAND, OHIO

Radio & Electronic Parts Corp.

Many other variable resistor types can be manufactured
to your specs on a short delivery cycle.

For the most complete line of military controls available from
distributors’ stocks, write for Stock Sheet 172 today.

W. COAST SUBSIDIARY
Chicago Telephone of Calif.,Inc. EAST COAST OFFICE

5 Haddon Avenue

105 Pasadena Avenue

South Pasadena, California Haddonfield, New Jersey

Founded 1896

W CHICAGO TELEPHONE SUPPLY
(f(zym‘(ﬂ/fnn

ELKHART, INDIANA

CANADIAN SUBSIDIARY
C.C. Meredith & Company, Ltd.
Streetsville, Ontario ‘

Burton Browne Advertising

WY SNIC S

i " e
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SAMPLING SWITCH

The Miniplexer is a small rotary
sampling switch that promises to con-
tribute significantly to the reduction
of weight, size and power require-
ments in airborne and ground-based

1

electronic systems. This tiny time-
division multiplexing device provides
greater service free life, reliability
and a wider range of environmental
operating conditions. The Miniplexer
weighs 2.37 oz. and is 3% in. long and
1% in. in diameter. It has 60 contact
pins for 30 channels of make-before-
break operation. Applied Science
Corp. of Princeton, P. O. Box 44,
Princeton, N. J.

Circle 202 on Inquiry Card, page 121

UNIVERSAL RATIOMETER

B811A Universal Ratiometer in-
corporates both a ratiometer and a
VSWR amplifier in one compact
package by use of printed wiring con-
struction. Built-in input transform-
ers provide increased sensitivity for
more accurate measurements. For
convenience, VSWR, DB, and reflec-
tion coefficient scales are supplied
and either bolometer or crystal opera-
tion is available. A special two-cycle

precision logarithmic front panel me-
ter allows for VSWR reflectometer
readings of 1.02 to infinity on 2
ranges. F-R Machine Works, 26-12
Borough Place, Woodside 77, N. Y.
Circle 203 on Inquiry Card, page 121
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Proauects |. . . for the Electronic Industries

PANEL METER

Model 120 miniature meter will fit
into even the most restricted area—
yet gives the readability, performance
and reliability expected from the con-
ventional 2% in. sizes. Weighing 4 oz.,

it also is of value to the user who has
a weight limitation factor. It fits a
panel hole 9/16 x 1 11/16 in. Although
primarily developed for use on com-
plex, crowded panels, edgewise me-
ters have an appealing modern sim-
plicity of design. Meter incorporates
a self-shielded Bar-Ring magnet, and
is not affected by magnetic panels.
The Triplett Electrical Instrument
Co., Bluffton, Ohio.

Circle 204 on Inquirv Card. page 121

POWER RECTIFIERS

A line of diffused-junction silicon
power rectifiers rated from 5 to 70 a.
at a case temperature (with normal
convection-cooling) of 150°C. is avail-
able. These ratings can be increased
by forced air cooling and apply at
peak inverse ratings up to 800 v. The
rectifiers feature standard and pro-
posed JETEC case designs using %
in.-28 studs up to 20 amperes and 3
in.-24 studs for higher currents,
true dual hermetic seal, very low for-

o

PR B B i

e . o . o o
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ward drop and low reverse current.
They meet military specifications. In-
ternational Telephone & Telegraph
Corp., 100 Kingsland Rd., Clifton,
N. J.

Circle 205 on Inquiry Card, page 121
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SILICON RECTIFIER

A series of 10 new silicon rectifiers
is available. These rectifiers are

rated at a maximum dc output cur-
rent (at 50°C ambient) of 750 ma.,
which is two and one-half times the

. . S e
current rating of Type 2A rectifiers
with no increase in size. Known as
Type Number One, they are 7/32 in.
diameter by 19/64 in. long, exclusive
of leads. The 10 rectifiers are rated
in steps from maximum peak reverse
voltage of 50 v. to 600 v. inclusive.
Maximum full load forward voltage
drop (full cycle average at 150°C) is
% v. Fansteel Metallurgical Corp.,
North Chicago, Ill.

Circle 206 on Inquiry Card, page 121

RESISTORS

Axial-lead Koolohm Resistors with
improved performance characteristics
are available. A new tiny 3 w. unit
and a reduced size 5 w. unit will be of
especial interest to equipment design-
ers. In addition, a 7 w. resistor,

which is the size of the previous 5 w.
Koolohm, a 10 w. rating, and a new
14 w. rating, which is the same size
as the 10 w. rating but with limited
resistance values, complete the line.
Wirewound resistors are furnished in

standard and non-inductive construc-
tions. They operate at “hottest-spot”
temperatures up to 350°C. Sprague
Electric Co., 233 Marshall St., North
Adams, Mass.

Circle 207 on Inquiry Card, page 121
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METER SCALE DRAWING

The SCAMA scale-drawing ma-
chine is a hand-operated device which
will allow the redrawing of any flat
electrical indicating instrument’s
scale.

By redrawing the scale, any

instrument may be returned to ser-
vice within its original accuracy, thus
eliminating calibration curves. In
thermocouple instruments, the scale
can be redrawn to match inexpensive
uncalibrated thermal elements. Spe-
cial scales are readily drawn. It will
either completely draw or redraw any
or part of any scale. Sensitive Re-
search Instrument Corp., 310 Main
St., New Rochelle, N. Y.

Circle 208 on Inquiry Card, page 121

AIRBORNE RECORDER

A recoverable 25-Channel On-
Board Digital Tape Recorder de-
signed for wuse in missile and
air-borne test vehicles has been de-
veloped. Although primarily designed
for missile instrumentation, this unit
is readily adaptable to commercial
applications. It requires a minimum
of pre-flight checkout and mainte-
nance and provides a large amourt of
data after recovery. With no anten-
nas to complicate missile design the

P Mt TIOLY

N
Ames 1
e -

recorder requires less than 65 cu. in.
As a complete on-board recording
system, it ties up no ground facilities.
Aerophysics Development Corp., P. O.
Box 689, Santa Barbara, Calif.

Circle 209 on Inquiry Card, page 121

137




SET YOUR FREQUENCY ... THESE TOUGH
JOHNSON VARIABLES WILL HOLD IT!

Buzlt to take 1t!
Designed for compact
installations!

These rugged air variable capac-
itors provide the ideal solution to
compact design problems. All
types feature DC-200 treated
steatite end frames. Soldered plate
construction and heavily anchored
stator supports provide extreme
rigidity—torque is steady and
rotor stays ‘‘put” where set—
plates are nickel-plated brass. All
typesavailable with straight, lock-
ing, and screwdriver shafts.

TYPE "M” CAPACITORS—Only
34" wide by 34" high, panel
mounting area required. Peak
voltage rating 1250 volts on .017”
spaced units—850 volts on 160-
130, spaced .013”. Mounting bush-
ing threaded 14”-32 with flats
to prevent turning—mounting

nut furnished.

Free Cotalog

=

TYPE "'S"

TYPE "K" 2L

-

TYPE *'S” CAPACITORS — The
Type “S” Capacitor falls midway
between the type “M”’ and “K”
capacitors in physical size. Peak
voltage rating 850 volts—plate
spacing .013; other spacings avail-
able on special order. Square
mounting studs tapped 4-40 on
17/32" centers.

TYPE "K" CAPACITORS —Widely
used for military and many com-
mercial applications. Peak voltage
rating 1000 volts—plate spacing
.015”. Available in production
quantities in accordance with mili-
tary specifications JAN C92.

Write for your free copy of our newest
component catalog—listing prices and com-
plete specifications on all electronic compo-

Products

MINIATURE RELAY

Miniaturization in power relays.
The magnetic structure and diversity
of contact configuration provides sin-
gle design for a wide variety of appli-
cations. Coil power from 480mw for

10 amp. contacts through 80 mw for
2 amp. contact to 50mw for dry cir-
cuit requirements. Rated: —65°C. to
125°C. 100 G. shock—30 G. 10-2000
Cycles vibration resistance. The BR-7
meets or exceeds MIL R-5757C and
MIL R-25018. Babcock Radio Engi-
neering, 1640 Monrovia Ave., Costa
Mesa, Calif.

Circle 210 on Inquiry Card. page 121

L-F CUT-OFF RELAY

Automatic protection of electronic
equipment against damage due to low
supply frequencies is provided by a
new Frequency Sensing Relay, Model
BS-5003. The unit consists of a high-
pass filter feeding a thermal sensing
relay. The thermal relay disconnects
the protected equipment from the line
only after the low frequency condi-
tion has existed long enough to be
significant. It responds quickly to a
large drop, but tolerates a minor de-

nents manufactured by the E. F, Johnson Co.

®0coccoscsccscccocccsoe G °ve

viation much longer. Thermal relays
with time constants from 6 sec. to
several minutes are available. G-V
Controls Inc., 28 Hollywood Plaza,
East Orange, N. J.

Circle 211 on Inquiry Card, page 121

5 . F. Johnson Compaimny”

WASECA, MINNESOTA

2109 SECOND AVENUE S. W,

Capacitors o Inductors » Knobs o Dials « Plugs « Jacks o Insulators « Sockets ¢ Pilot Lights
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90° IN-LINE DISPLAY

A new 90° In-Line Display is avail-
able. It offers the same features as
the standard In-Line Display but with
the added convenience of erect posi-
tion where depth space is a factor.

Q‘. 554 o

This readout unit will display any
number 0 through 9, a plus or minus
symbol, or any combination thereof.
In addition, it may be used in an-
nunciator applications where data
such as TEST, TEMP, STOP, etc,, is
desired. Industrial Electronic Engi-
neers, 3973 Lankershim Blvd.,, N.
Hollywood, Calif.

Circle 212 on Inquiry Card, page 121

MIDGET PLIERS

A line of midget pliers designed
for delicate work in confined space,
such as model building, wiring ampli-
fiers or electronic assemblies, etc., is
available. These pliers measure from
4 to 4% in. long and are of high qual-
ity. Four models of midget pliers are
available: 257-4 oblique cutting plier,
321-41% long nose plier, 322-4% long
nose plier with knurl, and 224-4%
end cutting plier. All of these pliers

are available with a coil spring to
keep jaws open and may be had with
handles plastic-dipped if desired. Ma-
thias Klein & Sons, 7200 McCormick
Rd., Chicago 45, Ill.

Circle 213 on Inquiry Card, page 121
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. tor socket, converting the power supply

Transistorized UNIVISTORS
The Univistor plugs right into the vibra-

into @ modern, all-electronic supply with
no moving parts, no vibrator mainte-
nance problems. It provides the greater
reliability, higher efficiency, longer life 3 éﬂEc
and cleaner output of quality-engineered g e ERC TR V’b af
transistorized circuitry, With an operat- it FSAL TRWDI S0 101 0"9
ing life more than 20 times greater, 2 SULIL
Univistor actually provides this im-
proved power at much lower cost than
a vibrator!

Keplace ‘

TROUBLESOME

Transistorized DC TRANSFORMERS

Designers of much of today’s electronic
equipment for mobile, aircraft and
marine applications specify these effi- 8§
cient, compact, rugged mount-to-mount
replacements for mechanical dyna-
motors because they provide economi- |
cal, trouble-free and amazingly long-lived
power. New highs in efficiency, impor-
tant savings in size and weight are
provided by Universal's long experience
in production of transistorized circuitry.

K7 Replace

BULKY

Dynamotore

Transistorized DC-DC STATIC CONVERTERS

Fully transistorized, rectified and fil-
tered, these highly efficient units out-
last conventional vibrator power supplies
by thousands of hours in two way radios
and similar systems where their mini-
mum size and light weight are important.
Special circuitry, conservatively rated
assures trouble-free, economical opera-
tion, low ripple and elimination of vibra-
tor hash which surpass designers’
expectations, even for transistorized

power.

Keplace

INEFFICIENT

Vibrator
Power Suppliee

U A.C. ELECTRONICS
URYERSAL TEANEISTOR PRODUCIS (UM
VA AVLVERTRR A7, weSTRUES, L1 kY

RE

/ UAC Electronics aoivision or

CUNIVERSATL

TRANSISTOR PRODUCTS CORP

Dept. 1108 + 17 Brooklyn Ave., Westbury, L1, N.Y. . EDgewood 3-3304
IN CANADA—Conway Electronic Enterprises Regd.. 1514 Eglington Ave., Toronto 10, Ont., Canada
EXPORT: Aeromaritime, Inc., 1000 Vermont Ave., N.W., Washington 5, D. C. « Cable: Avionics
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send for the
most widely used

!

ELECTRONIC SUPPLY GUIDE
ALLIED’S

COMPLETE 452-PAGE
1959 CATALOG

your best buying guide to
the world’s largest stocks of

ELECTRONIC SUPPLIES FOR INDUSTRY

Simplify and speed your purchasing of elec-
t tronic supplies and equipment: send your or-
ders to us for fast shipment from the world’s
largest stocks of electron tubes (all types and
makes), transistors, test equipment (see our
money-saving KNIGHT-KITS), audio equip-
ment and electronic parts. Our expert Indus-
I trial supply service saves you time, money
and effort. Send today for your FREE 1959
ALLIED Catalog—your complete Buying Guide
to quality Electronic Supplies for Industrial

and Communications use.

ALLIED RADIO

E 100 N. Western Ave., Dept. 18-K8
Chicago 80, lilinois

Eihike 1y,

1959

® Transistors & Diodes

® Relays & Switches

o Transformers

® Tubes (All Types)

¢ Test Equipment

e AN Connectors

® Racks & Chassis

® Tools & Hardware

o KNIGHT Public
Address & Paging
Systems

OEM prices available on
quantity purchases

OUR 38th YEAR

_Products

BANANA PLUGS

Silver plated swage No. 2000 and
screw type No. 2020 Banana Plugs
are designed to fit 0.104 dia. holes.
Body is brass and the spring is heat-
treated Beryllium copper. Matching

VITRAMON capacitors

are as small as this

Life Size Photograph

- Two materials — a monolithic block
of porcelain enamel and fine-silver
electrodes — fused into one strong,
stable, efficient and effectively ho-
mogenous RELIABLE unit.

will help you build MINIATURE
.. . Circuit systems

Sheer bigness . . . great in Texas . . .
has no place in an electronic circuit.
VITRAMON capacitors save you space
and deliver critical electrical perform-
ance at the same time.

MINIATURE? YEST ppys .

RUGGED LOW LOSS STABLE
WIDE TEMPERATURE RANGE
LOW NOISE VAPORPROOF

The biggest names in electronics use
VITRAMON capacitors in guided mis-
siles, jet ignition, proximity fuses and
in radar, servo, guidance, fire control,

BOX 544l

telemetering and carrier telephore
systems.

If substitutes are not good enough...
if you need the best... write today!

®
~
Incorporated

® BRIDGEPORT 1

* CONN.

|
|

i
a
|
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constructed of brass with

sockets
silver plated finish are also available.
Both the banana plugs and sockets

may be obtained in other finishes
upon request. Goe Engineering Co.
219 So. Mednik, Los Angeles 22,
Calif.

Circle 214 on Inquiry Card, page 121

DISPLAY STORAGE TUBE

A 5 in. display storage tube of the
direct-view type, with separate necks
for the magnetically deflected writing
gun and for the viewing gun, has been
introduced. Tube (RCA-7183) is de-
signed to produce a bright, non-
flickering display of stored informa-
tion for 20 or more seconds after
writing has ceased. It is particularly
useful for airplane-cockpit radar dis-
play; airport surveillance; data trans-
mission including half-tones; and

ﬂmgsmon

LU

visual  communications  requiring
steady - non - flickering narrow-band-
width transmission over telephone
lines. Electron Tube Div.,, RCA,
Harrison, N. J.

Circle 215 on Inquiry Card, page 121
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Vector Electronics manufactures a complete
line of structures for mounting circuitry easily,
compactly and with good accessibility.
) Vector experience and facilities guarantee
delivery, performance and economical prices.

Products

PRECISION RESISTORS i a’ §%j
Series 77 Metal Film Precision Re- gga .
sistors are now smaller, yet offer ~§ e wﬁ ’“ g’
higher maximum resistance than the ’“%& STRUCTURES
previous models. At the same time, & %“‘ *%f
prices of these units have been re- 4 -S4l FOR ’ﬁ ?}M‘
CiRCUITRY ~
~:§>x>§
e, - 3 /Y;;!
[TERMINALS AND TERMINAL BOARDS | : §
B S ® \é 5 -4
SE
o
- ¥ N %%*
. o A
duced sharply. In the axial lead style, S . £ Vﬁ
2 shapes are now available—a tubular gsacKET TEST ADAPTOR
shape and a flat-side shape which of- £ . - .CHANGE ADAPTORS, m?
fers maximum space economy. A ra- “‘f“m A “ree & EXTENDERS, ROTOPROBES §
dial lead style is also furnished. Re- e Write for catalog to: i%, AND TUBE BASE PLUGS. '~
g g = URRETS,
zfr?;cesrgﬁzlfs n&mf;noc};m?stoég%{‘ TERMINAL TURRETS, VECTOR ELECTRONIC COMPANY
Tolerances as low as 0.15% can be fur- TRANSISTOR TURRETS. 1100 FLOWER STREET, GLENDALE 1, CALIFORNIA

nished. Ohmite Mfg. Co., 3695 How-
ard St., Skokie, Ill.

Circle 216 on Inquiry Card, page 121

DC LAB SUPPLY

A moderately priced general-pur-
pose dc power supply for industrial
laboratory and production line use is

TELEPHONE: CHAPMAN 5-1076
Circle 85 on Inquiry Card, page 121

Quick facts about ELE

Editorial Concept

The design of electronic equipment results

CTRONIC INDUSTRIES

TRONIC INDUSTRIES produces for most
advertisers even more inquiries than publica-
tions edited primarily to stimulate inquiries.

:‘:}vallable. ,,DeSIgnated the model 64.6 from the creative interplay of both technique
.VOIt-Pak’ rated OUtput O'f the unit and theory. The design articles in ELEC-
is 0-450 vde, 250 ma continuous, or TRONIC INDUSTRIES succeed in relating )\ lot Research Services

500 ma intermittent load. Large me-
ters on the face indicate output volt-
age and current. Outputs terminate

theory to technique, technique to theory. The
editors do it by giving authorities 3, 4, b, and
6 full pages for depth treatment of their
engineering ideas.

The complex electronic technology demands
this editorial formula. It attracts contribu-
tions of industry-wide importance, from engi-
neering “celebrities,” into the pages of the
monthly ELECTRONIC INDUSTRIES. Every
issue inspires hundreds, sometimes thousands,
of letterhead requests for reprints. Among
the men who develop and specify for electronic
0.E.M.’s, ELECTRONIC INDUSTRIES wears
the mantle of engineering authority.

Publishing Concept

Support of an editorial policy which earns
engineering authority pays off for a maga-
zine’s advertisers. Readers’ confidence in the
magazine’s technical authority carries over to
its technical advertising, adding to its credi-

ELECTRONIC INDUSTRIES Marketing As-
sistance Program is based on the new EIC
code, industry census data on punched cards,
and the publishers 1BM, direct mail, and inter-
viewing facilities. Contact your EI representa-
tive for details.

Advertising Research Services

El is the only electronic publication to offer
Starch ad readership studies, and conduct
studies to determine the best copywriting tech-
niques for electronic advertisers.

June Directory & All-Reference Issue

A major compilation of engineer’s reference
material, together with the most comprehensive
product directory in the industry, assures 12
months of selling life for ads in this issue.
Closing date for ELECTRONIC INDUSTRIES

: bility and power. At the same time, ELEC- 17th annual Directory issue is May 1at, 19569.
in multipurpose nylon binding posts.
Several units may be paralleled for
continuous output currents above 250 ELECTRONIC chilton Company Executive Offices: mg
ma. Westinghouse Electric Corp., 356 INDUSTRIES  56th and Chestout Sts., Phila. 39, Pa.

Collins Ave., Pittsburgh 6, Pa.
Circle 217 on Inquiry Card. page 121
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Eliminate Voltage Adjustment and Meter Reading with

NEMS - CLARKE PM206,/PM 216
PREAMPLIFIER-MULTICOUPLER

SPECIFICATIONS

Pass Band
{PM-206) 215-245 Megacycles

Pass Band -
(PM-216) 225.260 Megacycles Ll S o
Uniformity of response Within 3 db o L ¢
Gain 20 db in Pass Band

Impedance.  Designed to operate in
a 50 ohm system

Noise Figure Better than 6 db

g, gy

Isolation 37 db minimum

Tube Compliment 1-6280/416B Our PM206/PM216 Preamplifier-Multicou-
3.58421-451575}? plers have self-contained power supplies.

The recessed panel censtruction protects

patching cables. © Units are designed to

connect six receivers with oné antenna.

Size 197 x 7 x 162’
Types of connection Type C

(Other types available on request) Rugged construction assures long-life.

NEW Transistorized Relay
Combines Fine-Sensitivity with
Heavy-Duty Construction

Cutler-Hammer has developed a heavy-

duty transistorized A-c relay which will

respond to either an A-c or D-c¢ signal

between .0028 and .025 amperes. The heart

of this compact relay is the plug-in type

signal-amplifying module which contains

all the electronic parts. This tough module

is practically indestructible, and the plug-

in design simplifies maintenance . . . cuts

downtime to a minimum., The Bulletin

13535 transistorized relay requires no - 8

warm up time and it is exceptionally quick 3 .

in operation. 600 volt model offers a wide -3 mm':.: :‘3’:;;5;9
selection of contact arrangements . . . " CUTLER-HAMMER Inc.,
rated 15 amperes. 110 volt model rated 10 Milwaukee 1, Wisconsin
amperes. Prices unusually low. Cutler-

Hammeralso offers conductive liquid level ) CUTLER'HAMMER
probes, and photo-cell units for use with

the transistorized relay.

CUTLER'HAMMER

Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Loboratory. foreign: Cutler-Hummer iInternational, C, A.

Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, Inc.

Circle 87 on Inquiry Card. page 121
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Products

ARM & SAFE CONNECTOR

Where critical circuitry is a prob-
lem and an absolutely safe switching
system is required, ‘‘arm-and-safe”
connector is the answer. The recep-
tacle is guarded against tampering

while connected with the “safe” side
of the unit. Then, when the switch is
to be made, simply pull-back on the
coupling ring, turn the connector
around and push-in for a positive
connection. Special wiring within the
shell provides the key to completing
the circuit. Available in all shell
sizes with pin insert arrangements
adapted to suit. The Deutsch Co.,
7000 Avalon Blvd.,, Los Angeles 3,
Calif.

Circle 218 on Inquiry Card, page 121

CATHODE-RAY TUBE

This standard crT is capable of
producing a spot size less than 0.001
in. without the need of special exter-
nal accessories. Designated the
K1725, it is powered and operated by
conventional methods and will be im-
portant where a super resolution CRrT
is essential and where weight and
space requirements are stringent.
This tube will find immediate impo1-
tance in the areas of flying spot scan-

ners and photo-recording. It is a 5
in. CRT with electro-magnetic focus
and deflection. A. B. Du Mont Labs.,,
Inc., 750 Bloomfield Ave., Clifton,
N. J.

Circle 219 on Inquiry Card, page 121
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TRANSDUCER

A temperature compensated, single
coil, wvariable reluctance diaphragm
transducer to be used as the variable
inductor in commercially available in-
ductance and reactance controlled

FM/FM sub-carrier oscillator sys-
tems is available. Differential, gage
and absolute models are offered with
numerous pressure ranges from 0-10
through 0-5000 psi. Called the S-90,
the unit combines very low sensitivity
to shock, vibration and acceleration
with a rise time of 75-150 ysecs. The
size is 7% in. dia. x 2% in. lg., ex-
cluding fittings. This model can be
supplied with a wide variety of fit-
tings and cable adaptors. Ultradyne,
Inc., P. O. Box 3308, Albuquerque,

Circle 220 on Inquiry Card, page 121

MAGNETIC TIMER

Solid state components such as
transistors, diodes and special mag-
netic amplifiers have been combined
successfully to develop a magnetic
timer with no moving parts. The de-
sign which is suitable for use on most
rocket engines will provide an accu-
rate timed interval of a few millisec-

onds to several seconds. The new
timer, while small in size, is rugged,
accurate, versatile and reliable. Ben-
dix Products Div., Bendix Aviation
Corp., South Bend 20, Ind.

Circle 221 on Inquiry Card, page 121
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PANORAMIC'S

540 S. Fulton Ave., Mount Vernon, N. Y.

for S S B transmissions:
a new rapid test instrument

P

e incredibly simple to operate
| Compact complete unit occupies only

19 Y4’ of panel height
e exceptionally low-priced
I

Now, Panoramic has incorporated in one
convenient package the equipment you
need to set up . .. adjust . . . monitor ...
trouble-shoot SSB and AM transmissions.

Two Tone Test*

Fixed sweep width 2000
cps. Full scale log side-
band tones 1.5 kc and
2.1 kc from carrier (not
shown}. ‘Odd order L.M.
distortion products down
37 db.

Hum Test* }

Indication of one sideband
in obove photo increased

20 db. Sweep width set - 8 {)

to 150 cps reveals hum ; ! i
- sidebands down 53 db and 5 8 138 3 1

60 db i

5 »

e pre-set sweep widths of 150, 500, 2000,
10,000 and 30,000 cps with automatic op-
timum resolution for fast, easy operation

e continuously variable sweep width up to 100
ke for additional flexibility

a sensitive

)
)
)
l
um ) e 60 db dynamic range
SpeCtr ) ¢ 60 cps hum sidebands measurable to —60 db
analyzer : e high order of sweep stability through AFC
) network )
Panoramic's Model E ° fg:l::ely calibrated lin and log amplitude
)
)
I
)

o standard 5" CRT with camera mount bezel
e two auxiliary outputs for chart recorder or
large screen CRT

SB-12a Panalyzor

T e P T SO N SR NS

@ FI R
b % Ve . &

N
LI

1
a Stable : ¢ 2 mc to 39 mc range with direct reading
! dial
|
|
|

tuning head

e free of hum modulation

Vet et e n e @R ) o Eagh e . g . -
B L T EOSM e PRAEL SO T B,

* two separate audio oscillators with inde-

pendent frequency and amplitude controls
e output 2 volts max. per tone into 600 ohm

a two-tone

generator load, combined in linear mixer
® .M. of two tones less than —60 db
A g‘?&’i\“‘vg‘*’{ ¥ ‘&“;,»;7?;‘3%;ﬁ%‘%‘;’«»&f?«?’ %"‘J‘{g i

i e two RF signal sources simulate two-tone
lnt?rnal, test and check internal distortion and hum
calibrating of analyzer

CirCUitry provisions for sweep width calbrations

* See Panoramic Analyzer No. 3 describing
testing techniques,
bands.

etc., for single side-

.
|
}
1
|
{ o center frequency marker with external AM
|
|
]
|
! A copy is yours for the asking.

M N\
0 : Write, wire, phone RIGHT NOW for tech-
. e nical bulletin and prices on the new SSB-3.

i - Panoramic instruments are PROYED PER-
=

FORMERS in laboratories,
m\ RADIO PRODUCTS. INC
N/ BN

plants and military installa- [ ]
tions all over the world. Send ™~ }
for our new CATALOG DIGEST @—1
and ask to be put on our

regular mailing iist for the
PANORAMIC ANALYZER fea-
turing application data.

Phone: OWens 9-4600
Cables: Panoramic, Mount Vernon, N. Y. State
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STROMBERG-CARLSON

“BB” Series

For your automation
...computing...control
circuit applications...

“Telephone Quality”

at an ordinary price

To meet your needs for preci-
sion and durability in automa-
tion, computing and control cir-
cuitry, this relay provides tele-
phone quality at an ordinary
price.

The “BB” Series Relay ac-
commodates up to 100 Form A
spring combinations. It incor-
porates such important advan-
tages as twin contacts, knife-edge
pivot and special frame-armature
construction. Like all Stromberg-
Carlson relays, it is built to op-
erate under extreme ranges of
temperature and humidity.
Prompt delivery is available on
all orders.

This catalogue will f&ﬂ:r:?i‘?g
give you complete “-"'*-é‘t‘,‘v__'ﬁr:ig
technical details and £

specifications. We will
gladly send you a free
copy on request.

Please ask for Cata-
logue T-5000R.

STROMBERG- CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION

TELECOMMUNICATION INDUSTRIAL SALES
126 CAKLYON ROAD, ROCHESTER 3, N. Y.

Circle 89 on Inquiry Card, page 121
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| MINIATURE PLUGS

A new miniature MS series of
Eplugs is now in production. Desig-
nated “KM,” the new miniature is
designed and qualified to MIL-C-
| 25955 (USAF). Developed for appli-

in aireraft,

cations
equipment, the new KM features
crimp-type, snap-in contacts to elimi-
nate the soldering process and to fa-
cilitate field servicing. Contacts are
crimped prior to insertion and then
snapped into the zytel monobloc in-
sulation with a special contact inser-
tion tool. A special moisture-sealing
Neoprene grommet also eliminates
potting the connector.
| tric Co., 2208 Humboldt St., Los An-
geles 31, Calif.

Circle 222 on Inquiry Card, page 121

POWER TRANSISTORS

A new flexible line of PNP ger-
manium power transistors has just
been announced. The customer may
specify his choice of five packages—
and thirty-six collector-to-base volt
ages and large signal current gains—
in 20-, 30-, or 40-watt sizes. Complete

data on the over one hundred EIA,
military and special types
broad new line are available. CBS-
Hytron, Parker Street, Newburyport,
Mass.

Circle 223 on Inquiry Card, page 121
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Cannon Elec- |

missiles and |

in this |

CUSTOM
CABLES

—~by Alpha Wire

any facket
any wire

any
termination

no minimum

Aipha has the unique advantages of
¢ 38 years creative engineering
¢ specially engineered equipment
¢ 4000-item warehouse stock —
to offer you custom wire and
cable fabrication with
¢ no minimum order
« practically overnight delivery
¢ maximum economy

Write for free Facitities Brochure,

ALPHA WIRE CORPORATION
200 Varick St., New York 14, N. Y.

ALPHA =~ WIRE

from prototype to mass production

Circle 90 on Inquiry Card., page 121
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Products

TRANSISTOR TRANSFORMERS

Two transverter transformers used
in the construction of transistor
power supplies for mobile communi-
cation equipment are available. One,
DCT-1 converts 12 vde, to 275 vde, at

125 ma de. The other, DCT-2 con-
verts 12 vde to 250 vde at 275 ma de
or 500 vde at 165 ma de. Both units
are compact. They have color-coded
leads and are cased in *“Sealed-in-
Steel” one-piece drawn steel cases.
Chicago Standard Transformer Corp..
3501 Addison St., Chicago 18, Ill.

Circle 224 on Inquiry Card, page 121

SOLDERING IRON

Sketched is a new soldering iron
which automatically controls the
soldering iron temperature. The small
dark section at the interior of the tip
of the iron is a special alloy that is
magnetic. When this alloy is treated
to a predetermined temperature it
loses its magnetic qualities and the
spring at the other end of the alloy
pulls the alloy from the tip, thus

breaking electrical contact. Alle-
gheny Ludlum Steel Corp. supplied
the stainless steel tubing used. Weller
Electric Corp., 601 Stones Crossing
Rd., Easton, Pa.

Circle 225 on Inquiry Card, page 121
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. PROVIDE VIBRATION-PROOF HOLDING
AND QUICK, FOOL-PROOF RELEASE!

APPROVED UNDER ARMY-NAVY STANDARDS

Here’s a simple, easy means of securely
fastening assemblies to withstand shock or
vibration, and yet allow quick removal for
inspection or repair. Instant snap action en-
gages or releases fastener . . . no tools
are required! After installation, fasteners
never need adjustment . . . even with re-
peated use.

Three sizes available for different load
requirements. Large and medium sizes are
made of corrosion-resistant stainless steel.
Small size is made of nickel-plated brass.
Stock parts fit various thicknesses of flanges
and mounting plates . . . special parts
can also be supplied.

O

RN Sl b

WRITE _F%R_"IW@.DEQ%S wrgngrﬁ
. — o .&& 3 %& .

213 E. SIXTH STREET  DAYTON, OHIO
Circle 131 on Inquiry Card, page 121

‘ | o RADY TELEGHAPH
b ! b - . % RANSMITTER

| A s W TYPE Pw-408 SERIAL Wt

POWER QW

PRESS WIRELESS vl B
WICASVILLE  NEw YORS

G.E. WARNER
MANAGER

) Engrave them ALL
yourself on the portable

e Engravegraph

D

It’s tracer-guidcd for unskilled
labor. Every plant needs one.
From $290.00 up.

Write on your business letterhead for catalog No. KM-1

now Roermes eNGrRAVING MACHINE CORP.
13-19 University Place, New York 3, N.Y.
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When yof&specl y
CONNECTORS .

o U

Highest standards of quality.
Modern high speed autor%ahc
machinery, ar?@~ up-to-date pe
duction procedures, based on ovek
15 years experience in the manu:™
facture of precision. parts for the
Army, Navy, Air Fg and Atomic
Energy Commissioh. E

More and more comp%i’éﬁi@%e
¢ electronics and telecommunica-
tions industries are specifyin
“Automatic’s Connectors.”

Our engineers.are always ready to
discuss four special frequirements..¢
P

‘%anufacturersof
RF FITTINGS - RF CONNECTORS
COAXIAL RELAYS - COAXIAL SWITCHES.
COAXIAL CABLE ASSEMBLIES - DIREC-
TIONAL COUPLERS - INSULATED CON-
NECTING RODS AND SHAFTS . POWER
PLUGS - AUDIO PLUGS - BAYONET LOGK
AND PUSH ON SUB-MIN CONNECTORS

WRITE, WIRE OR PHONE FOR FURTHER
INFORMATION.

METAL PRODUCTS CORP.

321 Berry St., B'klyn 11, N. Y. EVergreen 8-0364
Circle 92 on Inquiry Card, page 121
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CERAMICS

AlSiMag 614 Alumina Ceramie
wafers 0.310 x 0.310 x 0.010 are now
available. These small thin ceramics

are an extension of their production
in thin ceramic sections

experience

and small precision ceramics for such
applications as internal electron tube
insulation and printed circuitry. Class
I and Class II ceramic dielectries for
capacitors and R-C networks are
available for micro-module construe-
tion. American Lava Corporation,
Chattanooga 5, Tenn.

Circle 226 on Inquiry Card, page 121

VIVM

The logarithmic meter was espe-
cially designed to eliminate optical
confusion and to provide an accuracy
which is a constant percentage of the
reading. The 400L has 2 voltage
scales, ranging from 0.8 to 3.2 and
from 2.5 to 1. The 12 db scale i
spread across a scale length of 4.9 in.
Since the O db reading on the new
meter is referenced to 1 mw in 600
ohms, output power can be measured
directly in dbm from the common 600

R.M.S.YDLTS
5

DECIBELS

MEWLETT @ RACKARD
- : &

ohm systems. It measures any volt-
age from 0.3 mv to 300 volts in the
frequency range from 10 cPs to 4 McC.
Hewlett-Packard Co., 275 Page Mill
Rd., Palo Alto, Calif.

Circle 227 on Inquiry Card, page 121
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% RATED LIFE

If you want
reliable transformers
..don’t overlook this old solution

Right now, you demand more from
transformers than ever before. You
must have high reliability, even at
extreme altitudes, and you need
smaller lighter units.

Used, and proved, for decades, oil-
encased transformers should not be
forgotten in a search for new
methods.

Everyone knows the advantages:
effective convection of heat, excel-
lent insulating properties, complete
insurance against hidden leaks. Oil-
sealed types (with a nitrogen bub-
ble) are good, light, high-altitude
transformers. Gas-free oil-filled
types (with a bellows to allow for
heat expansion) withstand very high
voltage stresses. Except in the small-
est sizes, they save space, too.

You can place several high voltage
units close together in a single oil-
filled case, and save case weight.
Those connections moved inside the
case no longer need large insulators.
Even the units themselves can be
smaller. This all adds up—particu-
larly in high altitude service—to
interesting savings in space and
weight.

We make all sorts of transformers
and special assemblies for the com-
munication industry: encapsulated,
castin epoxy or foam, and just potted
in pitch. But oil transformers still
have an important place.

Whatever type you need, we’ll be
glad to hear from you. Our facilities
in design, production, and quality
control are at your service. Our
experience, too.

CALEDONIA

{ ELECTRONICS AND TRANSFORMER CORPORATION |
Dept. EI-10, Caledonia, N. Y.

In Canada: Hackbusch Electronics, Ltd.
23 Primrose Ave., Toronto 4, Ontario

Circle 93 on Inquiry Card, page 121
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TRANSMITTER NETWORK

Specifically designed for AM, FM,
TV audio, and HF communications
transmitters, the Model SP-58-1A

“Symmetra-peak” network redistrib-
unequal

utes positive or negative

peak energy of audio waves symmet-
rically about the zero axis. Any
asymmetry resulting from certain
voice characteristics, improperly
phased microphones, or switching be-
tween local and distant program
sources is eliminated. With peak en-
ergy considerably reduced, average
modulation level can be increased.
Kahn Research Labs., Inc, 22 Pine
St., Freeport, N. Y.

Circle 228 on Inquiry Card, page 121

LOUDSPEAKER

The Model W-6 Cone-Projector
Loudspeaker is designed for use in a
wide variety of applications such as
extensions speakers, industrial musie
systems, outdoor installations of all
tvpes—where good musical reproduec-
tion is desired but where the ultimate
in high frequency response is not nec-

essary. The W-6 has a special heavy-
duty, 6 in. cone type driver; the
"6
&+
o
speaker diaphragm is horn loaded,

which contributes to the overall effi-
ciency and results in effective low fre-
quency response. Atlas Sound Corp.,
1451 39th St., Brooklyn 18, N. Y.

Circle 229 on Inquiry Card, page 121
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' SUB-MINIATURE

ELECTROLYTIC CAPACITOR

2 3N
PRONG PRONG
UPRIGHT UPRIGHT

TUBULAR

Here is a complete line of sub-miniature electrolytics which are especially
desirable for low voltage D.C. circuits,

Advanteges include: patented construction; hermetically-sealed; immer-
sion proof; excellent life characteristics; low leakage currents; sbock
and vibration-resistant; plus many others.

Available in tubular and upright types, as illustrated, ILLINOIS
SUB-MINIATURE CONDENSERS are ideal for applications requir-
ing minimum size and weight.

Write for new, illustrated SMT catalog.

Telephone: EVerglade 4-1300

S

A

CONDENSER COMPANY

1616 'N. Throop Street Chicago 22, lllino

- Circle 94 on Inquiry Card, page 121

SPIRAIL
W R A P

SAVE with

Now used extensively for cabling and protecting wires, SPIRAL
WRAP is available in a wide selection of sizes, colors, and ma-
terials such as: polyethylene, rulan, teflon, irradiated polyethylene
and also overlapping Teflon Spiral Cover.

Consider illumitronic engineering as your best source for all types
of plastics for the electronic industry. We welcome small quantity
orders. Send for a free sample of SPIRAL WRAP and brochures:

lHlumitronic Engineering
Sunnyvale, California

1958 Circle 95 on Inquiry Card, page 121
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~mow
you can wind your filter coils ™.

WITHOUT CORE
ADJUSTMENTS

; “pre-ad justed 3
| hlter Cores .-
:.'. Typical Ferroxcuhe _-:;
ke pre-adjusted pot core  * ¢
and hobbin. Sl

Bobhin, wound with

specified number of
turns of wire for
desired inductance,
placed in pot core.

Assembly completed C
by placing second

core over bobbin-and-core
subassembly. Pot core

aligned to within .e
*+1% inductance by .
lining up V segments o °

so that they form _»°
an unbroken V. o= o°

©® guaranteed effective permeabilities within
*3%, *2% or *1% of specifications, in-
stead of usual 10% to 50% spread

® measured, adjusted and grouped for mag-
netic characteristics at the factory

® a complete line of pot-type ferrite cores
from %’ to 13’ diameter, with bobbins and
hardware for each size

® available in quantity to manufacturers of
communications, telemetering and computer
equipment

by

Ask the
Ferrite Man
from FXC

Circle 96 on Inquiry Card, page 121

ferroxcube

CORPORATION OF AMERICA
60D E. Bridge St., Saugertiss, N. Y.
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TAPE STROBE

A stroboscopic device for checking
tape speeds of all tape recorders and
players is available. It is a precision
mounted wheel housed in a machined
‘ aluminum yoke that user may apply

|
|
|

directly to moving past the capstan
at correct speeds; 7% ips, 15 ips and
30 ips. Only a 60-cycle light source
] is necessary. Strobe can be used to
check speed accuracy when the sup-
ply reel is fully loaded and the take
up reel is empty and again, when the ,
supply reel is almost empty and the
tape reel is almost loaded. Scott In-
strument Labs., 17 E. 48th St., New |
York 17, N. Y. |
Circle 230 on Inquiry Card, page 121 l

POWER PACKAGE |

An add-on 250/330 w. economy
power package promises substantia1|
savings to 2-way radio owners who
need greater communications range. |
The package known as the Power-|

t
|
|

Mate, enables users of transmitters
in the lower power ranges to upgrade
their present systems to as high as 330
w. at half the cost they normally
would pay for a complete 330 w. sta-
tion. It combines a newly-engineered
power amplifier and a new power sup-

e M

ply in a compact, convenient office- |
style cabinet. It may be added to any

existing ac FM communications sys-

tem. General Electric Co., Syracuse, i
N. Y.

Circle 23] on Inquiry Card, page 121 |
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NOW!

3 STAGE
PROGRESSIVE
ECONOMY

1 PIERCE, NOTCH and
ENGRAVE

2 EXTRUDE and
LANCE

3 CURL and
. CUT OFF

Savings

YOU CAN SEE —

die material cost ... $63
tooling time . . .45 hours!
set-up time ... ... . 10 minutes!

over 5000 pieces per day!
(hand feed, 8x6", 20 ga. CRS)

Now you can benefit from
economy tooling for com-
pound, progressive and other
types of tool designs.

Parts are produced in any
gauge or material by means
of Templet tooling processes
— at substantial savings.

Submit prints
for quotations

INDUSTRIES {NCORPORATED
or authorized licensees

701 Atkins Ave., Brooklyn, N. Y.

rlEMPLE 1

The Templet Process (Pat. Nos. 2,495,221 and 2,850,0906)
is also available for use in your own shop. Now
licensed to more thaan 150 major U.S. manufacturers.
Write for details.

Circle 97 on Inquiry Card, page 121
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VOLTAGE STABILIZER

An automatic voltage stabilizer,
that will maintain a 118 v. output
when the input varies from 95 to 130
v. is available. Designed especially
for TV receivers, amplifiers, hi-fi sets

and other electronic equipment, where
excessive voltage or low voltage con-
ditions often are the cause of many
performance troubles. Unit is rated
at 200 VA. Stabilizer’s operation is
completely noiseless and free from
harmonic radiation. Unit has a built-
in relay which automatically discon-
nects primary circuit when equip-
ment is turned off. Acme Electric
Corp., Cuba, N. Y.

Circle 232 on Inquiry Card, page 121

INSTRUMENTATION

Meet the industry’s top efficiency team. ...

Augat’s complete
line of Component

Cradles and Clips

Here’s positive, lasting
protection against ex-
ternal shock and vibra-
tion. Augat cradles are
especially designed to
clamp sub-miniature
and miniature tubes,
transistors, resistors, ca-
pacitors, diodes, crys-
tals, etc.

They assure longer life
of tubes and transistors
by reducing tempera-
ture through conduction.

Write today for additional
information and samples.

Representative Display

UGAT BROS. ixc.

31 PERRY AVENUE « ATTLEBORO, MASS.
Circle 98 on Inquiry Card, page 121

A flight-safety device (Model CT1-
10-2D) for monitoring critical tem-
peratures sequentially at up to 20 lo-
cations is available. It requires no
external amplification of signals and
uses combined magnetic and transis-
tor cireuitry. Units comprising the
system are: indicating and warning,
balance and power, commutator as-
sembly, temperature transducers, and
interconnecting cabling. The indicat-

BALANCE ANé
POWER UNiT

INDICATING  apin
WARNING UNtY

TOMMBTATOR
ASSEMBLY

ing and warning unit is separate for
mounting in a convenient location
clearly visible to the observer. Arnoux
Corp., 11924 W. Washington Blvd,,
L.os Angeles 66, Calif.

Circle 233 on Inquiry Card, page 121

ELECTRONIC INDUSTRIES + October 1958

L 2 COMPONENTS
i 111

FOR HIGH RELIABILITY AND
MINIMUM [INTERFERENCE WITH
LOW LEVEL CIRCUITRY .

atus%

ERyp

. Bliley TCO-141 Oven Series
oL

provide high reliability performance
combined with snap-action thermostat
feature for temperature control of crys-
tals, transistors, diodes and other mini-
ature electronic equipment. Dual heater
windings permit 6 or 12 volt operation.
Request Bulletin 515.

TCO-141 OVEN SERIES

UNION STATION BUILDING

BLILEY ELECTRIC C0. =2 7 exwsvivania

Circle 99 on Inquiry Card. page 121
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100 MILLION
MEGOHM
INPUT IMPEDANCE

/' measures current
| without adding resistance:
! 0.001 pa full scale reading

The Model REL-500 Precision
Universal Meter is so versatile
and broad-ranged that it performs

i
[
1
1
1
|
I
: millivoltmeter, a micromicroam-
! meter, a megohmmeter, a capacity
: meter, a pH meter, and as an
\ electrostatic voltmeter.
| It is so accurate that it performs
|| all these functions with greater
) precision than most specialized
“ single-purpose meters.
\ For full specs, write for !
\\ Duata File E{-503-3 !
!
\
\
\

RHEEM MANUFACTURING COMPANY /
v ELECTRONICS DIVISION /

\ 7777 Industry Avenue, Rivera, Calif. II
phore: RAymond 3-8971 !

N

Circle 100 on Inquiry Card, page 121
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Technical discussions continue right through
lunch. Here Prof. Dr. Ing. K. Potthoff of
West Germany makes his point with Dr. Ing.
E. Scharstein on his left. Immediately behind
is Ray York, Chief delegate SC 39-2, and
further behind are delegates from People's
Republic of China.

IEC Conference Report

(Continued from page 77)
Swedish National Committee. Space
does not permit us to detail all of
the extracurricular activities here,
but we did attend the IEC recep-
tions extended by the city of Ves-

(Continued on page 152)

Table 3: Draft Recommendations
Accepted for Final Publication

TC 3: Graphical Symbols

Second list of graphical symbols—re-
sistances, windings, etc.

Symbols for machines and transform-
ers

TC 12: Radio Communication

Methods of measurement on receivers
for television broadeast transmis-
sions

Methods of radiation - measurements
on receivers for AM. F.M. and
T.V. broadeast transmissions

Amendments to Clause E of Publica-
tion 94, Recommendations for mag-
netic tape recording and reproduc-
ing systems—dimensions and char-
acteristics

Methods of measurement of the elec-
troacoustical characteristics of hear-

ing aids
TC 40: Components for Electronic
Equipment
Specification for carbon resistors,
lized mica capacitors
Specification for ecarbon resistors,

type I
Supplement to the specification for
carbon resistors, type II
Specification sheets for cables, IEC
50-7-11- or 13

ELECTRONIC INDUSTRIES -

CENTER

As a confidential service to expand-
ing industry, West Texas Utilities
Company will prepare market re-
search studies, site analysis facts,
regional data, and other needed ma-
terial — all tailored to your indi-
vidual requirements. Our area of-
f(irs the basic industrial advantages.
plus

- Friendly, native-born, first-gener-
ation factory workers.

- Contented employees with super-
ior living facilities.

+ 76.1" average climate for year-
‘round operation.

+  Continuity of electric power and
fuel.

- Fast, efficient distribution to a
market of 17 million.

+ Cooperative civic attitude for
profitable operations.

Write today for human and
bhysical resources data.
Public Service Department,
West Texas Utilities Co..
Abilene, Texas

THE
SOUTHWEST

Westxas Utilities
Compary

t Energy from
the Red River to the Rio fa’fcnde

Circle 101 on Inquxry Card page 121
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Fig. 5: Effective angular width that is cre-
ated by the vehicle’s physical dimensions.

Radio Interferometers
(Concluded)

herent phase differential of 180°,
changing at the included null.)

Directive Antennas

The use of directive receiving
antennas, focused in the measure-
ment plane, allows a measurement
compatible with the geometry of
Fig. 1. Accuracy in the determina-
tion of Cos # is then a function
only of an operating range, R,
which satisfies the equation

R. — R,

2L = Cos 6 = Cos 6 crror (2)

First, the directive antennas in-
dividually perform a collimation
to artificially remove the radio
source to a near infinite distance
(by enforcing a degree of plane-
ness on the approaching wave, or
reciprocally, by ‘illuminating’ the
source with a plane wave). Sec-

ISOTROPIC

ELECTRONIC INDUSTRIES -

COSINE X 10

4r 50 ae 1007

o 0o 00
RANGE IN  NAUTJCAL MILES

Fig. 6: Minimum range for several vehicle
sizes while using omni-directional antennas.

ondly, the identical uniformity of
illumination by each individual
receiving antenna, across the en-
tire vehicle dimension, prohibits
the occurrence of measured phase-
difference being inclusive of any
inherent net phase error. The in-
herent net phase error is caused
(in the case of omni-directional
receiving antennas) by the non-
identical attitude of the total ve-
hicle with respect to antennas at
B and C. With antennas that are
focused in the measurement plane,
the illumination from each an-
tenna is identical across the ve-

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

hicle so that direction indications
are truly functional of radial path
difference, R, — R;.

An elementary statute of an-
tenna theory is Huygens’ Princi-
ple which states . .. “each point of
a wavefront can be considered as
a source of a secondary wave. The
secondary spherical waves from
these points then combine to form

Fig. 8: Huygen's principle illustrated.
4 ELEMENT ARRAY

October 1958

Fig. 7: “Starting phase” differential.

a new wavefront, this new wave-
front being the envelope of the
secondary wavelets.” Fig. 8 com-
pares (for the transmitting case)
the relative phase patterns of an
unfocused or omni-directional an-
tenna, and a four element broad-
side array focused to provide a
more uniform contour of equal
phase across any vehicle propor-
tion.

Reciprocity, being also a funda-
mental theorem in antenna design,
permits the inspection of these
antenna phase characteristics re-
gardless of whether they are
transmitting or receiving. The
necessary planeness of phase is of
course a function of vehicle di-
mensions and particular operating
wavelength. The error path differ-
ence with properly focused an-
tennas is the difference between
equations (3) and (4) below.

dR, R —2LCoso ,
TR T (R 3 IZ = 2RL Cosgp s
dR? R+ 21 Cosé

— = 1)
IR "+ 12 F 2RL Cos oM

When the proper relationship is
established between antenna di-
rectivity and vehicle proportions,
the system accuracy is adequately
quoted as shown in Fig. 9.

Fig. 9: Accuracy that is obtainable
with proper receiving antenna directivity.
100

L=10'

X

COSINE

0 L &0 L] )]
RANGE IN THOUSANDS OF FEET
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(Continued from page 150)
taras and of Stockholm and we took
part in the technical tours through
the ASEA works and the plants of
L. M. Ericsson.

Returning now to the technical
meetings, again available space and
USNC policy will not allow a com-
prehensive discussion of the work
of the individual committees. Each
U. S. committee chairman is re-
quired to file a report of the activi-
ties of his committee and the re-
sults achieved with the IEC secre-
tary. The overall results of this

L. C. Morton, General Electric Co., presides
on committee TC-22-Power Converters.

years activities are summarized in
Tables IIT and IV. However, in
order to provide a deeper insight
into some of the problems or situ-
ations that develop in IEC work
and which in turn may motivate
the thinking of committees we list
the following thoughts:

1. Not all points can be decided
in favor of U. S. manufacturing
practice. This is especially true
where safety requirements are
items of law in many countries rep-
resented on IEC.

2. European manufacturers like
to sell tubes for electronic equip-
ment as a complete package. They
are thus prone to be more flexible
on the technical specs of a given

X 2 } g p i
Mr. & Mrs. R. C. Sogge, President of USNC
and head of delegation, relax momentarily

in Visby, one of the interesting sight-seeing
centers in Sweden.

were anxious to have 25°C re-
corded as standard. This was sup-
ported by the U. S. but other coun-

S A el B K

ticipated in both written and oral

glish.

semiconductors

tube type than we are.

3. It is interesting this year to
note the increasing interest of the
Russian delegation. They sent 39
delegates and this year they par-

tries want 20°C.

5. A new committee whose scope
includes standardization of elec-
tronic instruments met for the first
time. No U. S. delegate was pres-
ent at this first meeting where it
was decided to work on the stand-
ardization of Signal Generators.
Many representatives do not con-
sider this an appropriate item to
begin standardization on.

Next year the general meetings

comments in perfect English. Com-
pared to last year it’s amazing how
quickly they learned to speak En-

4. In testing temperatures for
U. K. delegates

WE INVITE YOU T0
LOOK THROUGH THESE

R . L3
Mod. 407: A High Resolution D C Power
Supply with .05% lorg-term stability, 2 milli-
volt resolution, and ‘calibrated controls ac-
curate to better than .5%!

Mod. 801: A Potentiometric D C Voltmeter
with an accuracy of .(.05?/:;, infinite input re-
sistance at null, Standard Cell reference,
and extremely stable chopper-stabilized null
detector., o

Each wunit will perform all its independent
functions with laboratory precision. Together
they provide a calibration team of “extreme
accuracy for high or low resistance D C
sources. Both units are self-contained, port-
able, fast and simple to operate.

JOHN FLUKE MANUFACTURING CO.,

152
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MODEL 801 — D C VOLTMETER

INPUT VOLTAGE 0 to 500 VDC
INPUT RESISTANCE Infinite at Null

MODEL 407 — D € POWER SUPPLY
«QUTPUT VOLTAGE 0to 555 VDC

OUTPUT CURRENT 0 to 300 ma SEARCH RANGES O0-.5;.5-5; 5-50;
REGULATION .01% — line and load 50-500 V
STABILITY .05% per day NULL RANGES 10-0-10;1-0-1;.1-0..1;
.01-0-.01

RESOLUTION 2 millivolts
ACCURACY Better than .5%
PRICE $335.00

F. O. B. Seattle

REFERENCE VOLTAGE Standard Cell

ACCURACY .05% —.1Vito500V
1% or 50 mv, below .1 V

PRICE $485.00 F. O. B. Seattle

Let us put these “SPECS” to work for you—and you’ll SEE what we mean.
Write for full details or request demonstration in your own laboratory.

1111 W. NICKERSON ST.
SEATTLE 99, WASHINGTON

INC.
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SECRETARIAL

Secretanar parhcipation

MEETINGS OF TECHNICAL
COMMITTEES

Preparation of first draft — Prepas
of tubequent drafts taking inio account meerng
comments received.

Copy of comments 10 Secretariat

Ducussion of draft and comments
Decision on contents of draft for sub
mission 1o Committee of Acton

Drafts

CENTRAL OFFICE

of

-—

Drafts

Comments ~—

NATIONAL COMMITTEES

Appointment of delegates.

Discussion of Secretanat drafts and
comments from other National Committees
— Preparation of own comments —

COMMITTEE OF ACTION

Authorizaton 1o circulate  draft  for

approval under the Six Months' Rule —

Authonization to print approved draft as
an 1 EC Recommendation

Detegates

Fig. 3: Flow chart
showing how IEC
standards recom-
mendations are pre-
pared.

Comments from
National Committees

of IEC will be held in Madrid.
Some of the technical meetings
may have to be held at other loca-
tions because the constantly in-
creasing participation in this work
also presents problems in finding
locations having a suitable number
of accommodations. Nevertheless,
the electronic industries have much
to gain by participation in interna-
tional standardization work and it
is hoped that all technical commit-
tees representing the U. S. will be
fully manned and supported!

See Page 154 for Table 4
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1958 1EC

Herlitz New |EC President

Dr. Ivar Herlitz, director of tech-
nology, ASEA, Visteras, Sweden, is
the new president of the Interna-
tional Electrotechnical Commission.
An electrical engineer, educated at
the Technical University of Stock-
holm, he is a member of the Roval
Swedish Academy of Engineering. Dr.
Herlitz has been active in electrical
engineering, with emphasis on stand-
ardization problems, for 40 years. He
has served IEC as a member of the
Committee of Action and the Presi-
dent’s Preparatory Committee, and
has taken part in the work of such
important standardizing committees as
those concerned with switchgear and
controlgear.

His work with ASEA started in the
early 1920’s, and he has worked both
at Ludvika and at Vasteras. He is
author of many articles published in
technical periodicals, notable among
them “The Dynamic Stability of Long
Transmission Lines” (1928).

Dr. Herlitz has been president of the
Swedish National Committee of the
IEC, and vice-president of the Swed-
ish Testing Station for Electrical Ap-
pliances and Installation Equipment.
He is a member of the American In-
stitute of Electrical Engineers.
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NEW ALDEN UNIT-MOLDED

sistors and condensers. With more than 50 designs, using
a variety of insulating materials (phenolic, polyethylene,
PVC, nylon, Kel-f and silicon), Alden offers a tube cap
connector for every purpose — from ordinary to extremes
of operating requirements.

Hl VOLTAGE CONNECTORS

45KVAC ACTUAL FLASHOVER
o DAL i

Alden has a complete
line of "off-the-shelf”
hi-voltage disconnects
and connector assem-
blies for use up to

30KVDC, 300°F. Send I
NO LEAKAGE AT WIRE ENTRANCE

for spec sheets today
on Alden Unit-Molded

‘Alden meets the challenge of
space — using special smcon
insulation to provide tube cap;
connectors virtually unaffected
by ozone, corona, and tem-
peratures up to 750°F. Design
also feature anti-corona cup,
special long-life contacts and
integrally molded circuit com-
ponents such as chokes, re- ?

{5

Chea

Tube Cap and Hi-
Voltage Connectors
and Cables.

ALDEN PRODUCTS COMPANY
10123 NORTH MAIN STREET, BROCKTON, MASS.
Circle 104 on Inquiry Card, page 121 -

o,

i

ELECTRONIC INDUSTRIES -« October 1958

Producers of
Guidance Slip Rings
for

BOMARC *
POLARIS

* 60-RING
BOMARC
SLIP RING

Experience on Projects such as:

o JUPITER “C" o NIKE

o JUPITER o CORPORAL

o REDSTONE o NAVAHOE

o ATLAS o AND OTHERS

: Write for illDustTrat'ed brochure
EPT. E

SLIP RING COMPANY OF AMERICA
3612 WEST JEFFERSON BLVD.
LOS ANGELES 16, CALIF.

s throughout the U.S. & Canada
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BORG

and the field of

ELECTRONICS

Borg is well-known and highly
respected for its sound,
creative engineering. The pre-
cision qualities of Borg com-
ponents for systems are widely
recognized in both the com-
mercial and military fields.

¢ AIRCRAFT INSTRUMENTS

Aircraft components, instruments
and electronic sub-assemblies.

* FREQUENCY STANDARDS

Crystal controlled oscillator type
frequency standards.

* MICROPOTS

Precision potentiometers in a wide
range of single-turn, multi-turn
and trimming models.

* MICRODIALS

Precision MICRODIALS for
single and multi-turn devices.
Indexed accuracy of up to one part
in 1,000.

¢ INSTRUMENT MOTORS

Precision motors, synchronous and
induction types. Gear trains.

LET BORG HELP YOU

Borg can assist you in the design
and construction of prototypes.
Complete facilities for pilot runs
and quantity production. Write for
Catalog BED-A50 or call us today.

MICROPOTS
MICRODIALS
MOTORS

BORG EQUIPMENT DIVISION
The George W. Borg Corporation
120 South Main Street, Janesville, Wis.
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Philco Corp.

University of Pennsylvania
National Bureau of Standards
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I-T-E Circuit Breaker Co.
(ieneral Radio Co.

Commonwealth Associates, Inc.

International Business Machines

Subconi. on Noise in Industry,
AAOGO
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Columbia University
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Chilton Publications
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National Bureau of Standards
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(General Electric Co.
DuKane Corp.

Yale University
Westinghouse Electric Corp.
University of Pennsylvania
Detroit Edison Co.

Philco International Corp.
The Okonite Co.

General Electric Co.

U. 8. Navy Electronics Lab.
General Electric Co.
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Com. of Action Council
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Send for brochure on
complete line showing
specifications.

POTTING COMPOUNDS YOU

BIWAX

CORPORATION

stator windings;
many others,

Available in both thermoplastic and thermo-
reactive types with or without heat conduc-
tivity properties. High and low temperature

resistance.

3440 Howard Street
Skokie, Hlinois

Phone AMbassador 2-3339

CAN DEPEND ON
for

audio, power and ballast transformers; capac-
itor and component assemblies; solenoid coils;
terminal

exposures and
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THERE’S A

BORG MICROPOT.
TO MEET YOUR EXACT
SPECIFICATIONS!

BORG MICROPOTS...
the Ultimate in Multi-Turn Precision Potentiometers

Borg offers a complete line of high-precision, linear potentiometers
called MICROPOTS. Precision is Borg’s business . . . that's why
MICROPOTS offer so many exclusive advantages. Superior design and
production methods make Borg MICROPOTS available in any quantity.
Write today for the name of your nearest Borg Jobber or ““Tech-Rep.”

1100 Series
MICROPOTS

A precision MICROPOT that offers
your products a price advantage in
today’s competitive markets. Lug or
lead type terminals. Accurate . .
dependable .. . long lived.

900 Series T

1 MICROPOTS ' 205 Series
5o MICROPOTS
- e 990 Seri Standard ten-turn and three-turn A quality MICROPOT. Designed for
~ Jenes models to fitmostspecial design needs. both military and commercial appli-
i { Trimming IExtremely accurate and dependable cations. Proven in many different
'Y MICROPOTS ggder adverse environmental con- mobile and stationary types of elec-
Small in size, lightweight, rugged and alllgosrl:(s)cxl:cludmg severe vibration tronic circuitry.
dependable. Three types of terminals
- . . printed circuit, solder lugs or in-
sulated wire leads. WRITE FOR COMPLETE ENGINEERING DATA o CATALOG BED-A90

BORG EQUIPMENT DIVISION

THE GEORGE W. BORG CORPORATION
- JANESVILLE, WISCONSIN
’ MICRODIALS
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‘New Blaw-Knox 85" Diameter Tracking Antenna

This newest Blaw-Knox 85’ Diameter Tracking Antenna
will be part of a telemetering operation connected with
missile and satellite development.

Its design is fully determinant, All structural members
of the assembly are analyzed for stress and deflection
before fabrication. Coupled with shop fabrication and
field erection to rigidly accurate tolerances, it is capable
of the highest gain, with a minimum of distortions
or aberrations.

The entire drive system embodies such critical design
requirements as infinitely variable movement with negli-
gible creep or overrun for tracking. The slewing drives
are capable of the extremely rapid acceleration and
deceleration necessary to focus on supersonic targets.

Pioneering like this is the latest step in a long series
of Blaw-Knox developments. Such milestones as the

156 Circle 110 on Inquiry Card. page 121

Guyed Vertical Radiator design in AM radio, the first
radar antenna used to bounce signals off the moon, and
the Tropospheric Scatter Antenna for over-the-horizon
television have marked Blaw-Knox as a world leader in
advanced design, fabrication and erection techniques.
Blaw-Knox welcomes the opportunity to translate
your most advanced concepts into highly reliable:
operating equipment. Contact the Antenna Group.

Antennas—Rotating, Radio Telescopes, Radar,.
Tropospheric and Ionospheric Scatter.

.

BLAWKNOX

BLAW-KNOX COMPANY'

Blaw-Knox Equipment Division
Pittsburgh 38, Pennsylvania
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International

LECTRONIC
SOURCES

ELECTRONIC INDUSTRIES' exclusive monthly digest

of the world's top electronic engineering articles

HIT

ANTENNAS, PROPAGATION

Determining the Phase Center of a Radiator
Using the Method of Least Squares, A. A.
Borodulin. ‘“‘Radiotek.” July 1958. 4 pp. The
method of least squares is used to derive
simple and accurate formulas for determining
the coordinates of the phase center of a
radiator. The error of the method is com-
puted. (U.S.S.R.)

The Practicality of Using the Term ‘Tropo-
spheric Radiowaves,” M. P. Dolukhanov.
“Radiotek.” June 1958. 2 pp. Using new
data on the long-range propagation of ultra-
short waves proof is given of the practicality
of introducing the concept of ‘‘tropospheric
waves’ ; this is an addition to the conventional
subdivision of radiowaves into classes corre-
sponding to the method by which they are
propagated around the earth’s sphere by
“earth and ionospheric” waves. (U.S.S.R.)

A Conical Helical Antenna with a Constant
Pitch Angle, N. P. Timirev. ‘“Radiotek.” June
1958. 8 pp. The paper gives a theoretical
analysis of the computation of directivity pat-

® Photocopies of all foreign articles
are available at 50 cents per page,
remitted with order. Unless other-
wise indicated, articles appear in
language native to country of origin.

® *Articles marked with an asterisk
are available as free reprints.

® A reprint of this month’s 8-page
“International Electronic Sources”
section is available without charge.

Requests for the above should be sgent,
on company letterhead, to:

Electronic Sources Editor

ELECTRONIC INDUSTRIES
Chestnut & 56th Sts.
Philadelphia 89, Pa.

¢ * 3

For more information on domestic
articles, contact the respective pub-
lishers directly. Names and addresses
of publishers may be obtained upon re-
quest from the above address.

terns for a conical helical beam antenna with
a constant pitch angle. It is shown that when
a conical helix is used it is impossible in
principle to obtain circular polarization in the
axia) direction. Recommendations are made
on selecting the optimum constant parameters
for the radiator. (U.S.S.R.)

On a Certain Method of Successive Approxima-
tions in the Theory of Reflectors Having Spe-
cial Shapes, B. V. Kinber. “Radiotek.”” May
1958. 9 pp. The paper represents the direc-
tivity patterns of scattering reflectors in the
form of the sums of the patterns correspond-
ing to geometric-optics and diffraction pat-
terns. The resulting pattern, due to the phase
difference between the components of the pat-
tern, has a slightly ‘‘chopped up” appearance.
An equation is derived for correcting the
shape of the reflector; this equation makes it
possible to use the computations and experi-
ments to refine the shape of the reflector and
to improve the approximation to the specified
directivity pattern. Experimental results are
given demonstrating the verification of the
correction equation. (U.S.S.R.)

General Formulas for Computing the Field
Produced by an Arbitrary Oriented Dipole
Above a Plane Homogeneous Earth, L. S.
Tartakovskii. “Radiotek.” Apr. 1958. 8 pp.
The paper presents and analyzes the general
formulas for computing fields in the wave
region produced by vertical and horizontal
suspended electric dipoles which are located
above a plane homogeneous earth. The paper
indicates the special features of radiowave
propagation over a region with a surface
containing iron ore. (U.S.S.R.)

Use of Scale Model Techniques in the Design
of VHF and UHF Aerials, F. J. H. Charman
et al. “El. Eng.” Aug. 1958. 4 pp. In this
article the theory and practical methods of
measuring radiation patterns of complex aerial
systems by scale modeling are shown, and
several examples illustrated. (England.)

Propagation in Discontinuous Periodic Struc-
tures and its Application to Wave Guides, M.
Jouget. ‘“‘Cab. & Trans.,” Vol. 12, No. 1.
Jan. 1958. 14 pp. The author discusses the
propagation of unlimited plane waves within
a stratified medium in an infinite space, and
in a wave guide with an inner laminated
structure. Determined are the rejected and
transmitted frequency bands, the attenuation,
and the influence of dielectric losses. (France.)

Suppression of Undesired Radiation of Direc-
tional HF Antennas and Associated Feed Lines,
H, Brueckmann. ‘Proc. IRE.” Aug. 1958. 7
pp. An analysis of the situation in point-to-
point radio communication circuits at fre-
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REGULARLY REVIEWED

AUSTRALIA

AWA Tech. Rev. AWA Technical Review
Proc. AIRE. Proceedings of the Institution of
Radio Engineers

CANADA

Can. Elec. Eng. Canadian Electronics Engi-
neering )
El. & Comm. Electronics and Communications

ENGLAND

ATE J. ATE Journal

BBC Mono. BBC Engineering Monographs

Brit. C.&E. British Communications & Elec-
tromes

E. & R. Eng. Electronic & Radio Engineer

El. Energy. Electrical Encrgy

GEC J. General Electric Co. Journal

J. BIRE. Journal of the British Institution
of Radio Engineers

Proc. BIEE. DProceedings of Institution of
Electrical Engineers

Tech. Comm. Technical Communications

FRANCE

Ann. de Radio. Annales de Radioelectricite

Bull. Fr. El. Bulletin de la Societe Fran-
caise des Electriciens

Cab. & Trans. Cables & Transmission

Comp. Rend. Comptes Rendus Hebdomadalres
des Seances

Onde. L’Onde Electrique

Rev. Tech. Revue Technique

Telonde. Telonde

Toute R. Toute la Radio

Vide. Le Vide

GERMANY

AEG Prog. AEG Progress

Arc. El Uber. Archiv der Elcktrischen Uber-
tragung

El Rund. Electronische Rundschau

Freq. KFrequenz

Hoclifreq. Hochfrequenz-technik und Electro-
akustik

NTF. Nachrichtentechnische Fachberichte

Nach. Z. Nachrichtent.chnische Zeitschrift

Rundfunk. Rundfunktechnische Mitteilungen

vak. Tech. Vakuum- Technik

POLAND

Arch. Auto. i Tel. Archiwum Automatyki i
Telemechaniki

Prace ITR. Prace Instytutu Tele-I Radiotech-
nicznego

Roz. Elek. Rozprawy Klectrotechniczne

USA

Auto. Con. Automatic Control

Av. Age. Aviation Age

Av. Week. Aviation Week

Bell J. Bell Laboratories Journal

Comp. Computers and Automation

Con. Eng. Control Engineering

EL Electranics .

El. Des. Klectrenic Design

El. Eq. Electronic Equipment

EL Ind. ELECTRONIC INDUSTRIES

El. Mfg. Electronic Manufacturing

IRE Trans. Transactions of IRE Prof. Groups

1. & A. Instrum.nts & Automation

Insul. Insulation R

M/R. Missiles an ocke:

NéS J. Journal of Research of the NBS

NRL. Renort of NRL Progress

Proc. IRE. Proceedings of the Imstitute of
adio Engineers

Ref. Sci. Rgevlew of Scientific Instruments

USSR
Avto. i Tel. Avtomatika i Telemakhanika
Radio. Radio

Radiotek. Rtadiotekhnika )

Rad. i Elek. Radiotekhnika i Elektronika

1z. Acad. Bulletin of Academy of Seiences,
USSR.

OTHER

Radio Rev. La Radio Revue (Belgium)

Kovo. Kovo Export (Czech)

J. ITE. Journal of the Institution of Tele-
communication Enginerrs (India}

J. 1ECE. Journal of the Institute of Elec-
trical Communication Engineers (Japan)

Phil. Tech. Philips Technical Review
(Netherlands)

Eric. Rev. Eriesson Review (Sweden)

J. UIT. Journal of the International Telecom-
munication Union (Switzerland}

157



International ELECTRONIC SOURCES

quencies below MUF with respect to radia-
tion in undesired directions brings to the fore
some aspects which are useful as guide lines
in antenna research, design and application
engineering. (U.S.A.)

Ed

CIRCUITS

*High Frequency Wide Band Electronic In-
tegrator, Henri Hodara. “El. Ind.” Oct. 1958.
3 pp. When integration is performed in the
video range, the output tube capacity of the
associated amplifiers introduces considerable
distortion in the intergrated output. This
article presents a compensating scheme for
two types of integrators that completely
eliminates the distortion caused by the output
tube capacity. (U.S.A.)

Relaxation Oscillators and Relaxation Multi-
vibrators Which Use the Driven-Multivibrater
Circuit (the Schmitt Circuit), G. P. Petin.
“Radiotek.”” July 1958. 4 pp. The paper de-
scribes relation oscillators which produce
rectangular and linear-sawtooth voltages.
When the magnitude of one resistance in the
circuit is varied these oscillators become re-
laxation multivibrators with one stable state.
They generate rectangular pulses or pulses
with a linearly decreasing voltage. (U.S.S.R.)

Computing the Losses in a Symmetrical Three-
Section UHF Filter with Quarter-Wave Coup-
ling, B. E. Rubinshtein. ‘‘Radiotek.” July
1968. 11 pp. The paper derives relationships
for the insertion losses of the filter as a fune-
tion of its parameters in the pass band; a
graphical method is given which makes it
possible to find the filter losses under condi-
tions where the distances between elements
are not equal to a quarter wavelength and the
resonant wavelength is arbitrary. (U.S.S.R.)

A Bridge Circuit for a Gas-Tube Voltage
Stabilizer, V. 1. Kislov. ‘‘Radiotek.”” June
19568. 3 pp. The paper analyzes a bridge-type
gas tube voltage stabilizer with compensation
for the voltage increment represented by the
tube drop increase which occurs when the
current through the tube increases. As a
result the low voltage remains rigorously con-
stant. (U.S.S.R.)

On the Synthesis of Amplifier Circuits, V. P.
Shasherin. ‘“Radiotek.” June 1958. 4 pp. The
paper discusses the use of certain orthogonal
polynomials (Hermitian and Cramp functions)
for the analysis and synthesis of amplifiers.
This proposal undoubtedly merits attention
since it is possible to reduce the time required
for computations. However, previous papers
on this subject are based on approximations
which are too coarse, and thus the results are
substantially at variance with results obtained
by accurate methods. The accuracy of the
results is much worse than the 6-109, cited
in previous papers. The following topics are
treated: 1) analysis of transient response; 2)
synthesizing an amplifier from the specified
slope of the transient response; 3) synthesiz-
ing an amplifier according to the overshoot of
the transient response; 4) synthesizing an
amplifier from the duration of the rise cor-
responding to the interdecimal (0.1 to 0.9)
differential between the ordinates of the
transient response. (U.S.S.R.)

Bridge Circuits for Harmonic Quartz Oscilla-
tors, M. M. Pruzhanskii. ‘‘Radiotek.” June
1958. 9 pp. The paper discusses the theoretical
basis for designing harmonic quartz oscilla-
tors with LC and purely capacitive bridges in
the feedback loop. (U.S.S.R.)

A Method For Increasing the Accuracy Of
Pulse Demodulation, B. N. Mitiashev. ‘“Radio-
tek.” May 1958. 9 pp. The paper describes a
method developed by the author for pulse de-
modulation. The method achieves a higher
demodulation accuracy as compared to con-
ventional methods. A series of pulses which is
pulse-duration modulated or pulse-position
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modulated can easily be converted to a series
which is amplitude modulated. Therefore the
description of the method is given only for
the case of amplitude modulation. Two de-
modulator circuits are given and experimental
results are cited. (U.S.S.R.)

Investigating the Passage of Various Fre-
quencies Through a Double-Tuned System With
Artificially Controlled Intrinsic Dissipation in
the First Tuned Circuit, E. G. Aleksandrova.
“Radiotek.” May 1958. 8 pp. The paper studies
the frequency properties of a system consist-
ing of two coupled tuned circuits with arti-
ficially controlled intrinsic dissipation in the
first tank circuit. The paper shows that in a
number of cases it is possible to appreciably
widen the pass band of the system (compared
to the pass band obtained when dissipation is
introduced into the second tank ecircuit) by
increasing the dissipation in the first tank
eircuit. (U.S.S.R.)

On the Optimum Pass Band of a Tuned Sys-
tem for Pulses With an Arbitrary Duty Ratio,
A. L. Peisikhman. “Radiotek.”” May 1958. 6 pp.
The paper studies the dependence of the opti-
mum pass band of a resonant system (with
respect to the reception threshold) on the
pulse duty ratio. The problem is solved in
general form, and also as it applies to rec-
tangular and bell-shape pulses. (U.S.S.R.)

On the Theory of High-Frequency Oscillators
With Lagging Feedback, 1. F. Gonorovskii.
‘“Radiotek.” May 1958. 12 pp. The paper
studies the possibility of stable generation of
a spectrum of equidistant frequencies, depend-
ing on the shape of the frequency response
for the tank circuit and the relationship be-
tween the system transmission band and the
magnitude of the delay. The oscillator is rep-
resented as a combination of a tuned amplifier
and an amplitude limiter in the feedback loop.
(U.S.S.R.)

The Passage of a Pulse Through an Amplifier
With High-Speed AGC, B. Kh. Krivitskii.
“Radiotek.” Apr. 1958. 8 pp. The paper studies
the special features governing the passage of
a trapezoidal pulse through an amplifier hav-
ing the simplest high-speed automatic gain
control. An approximate determination is
made of the shape and magnitude of the pulse
at the output of the amplifier. (U.S.S.R.)

Analysis of Various Circuits of Wide-Band
Tuning Devices of High Voltage Line Traps,
G. V. Mikutsky. “Avto. i. Tel.” July 1958.
9 pp. Various circuits of wide-band tuning
devices of high voltage line traps are con-
sidered. Generalized characteristics are given
that make it easy to design elements. Some
recommendations as to how to defend the
elements of the line traps against overvoltage
are suggested. (U.S.S.R.)

Automatic Compensation of Zero Drift in
Electrometric Amplifiers, D. E. Polonnikov.
“Avto. i. Tel.” July 1958. 11 pp. Automatic
compensation of zero drift in electrometric
amplifiers is treated. The compensation error
origin is revealed. The way to remove errors
is suggested. The paper includes some circuits
for compensation of zero drift. The said cir-
cuits provide minimum errors. An amplifier
with a dynamic condenser and with automatic

compensation of zero drift is described.
(U.S.S.R.)
Two-Channel Automatic Optimizer, R. 1.

Stachovsky. ‘““Avto. i. Tel.”” Aug. 1958. 13 pp.
The circuit and some blocks of the electronic
automatic optimizer enabling to find minimum
points (taking into account some limitations)
are described in detail. The experimental re-
sults corresponding to its different operational
regimes are given. (U.S.S.R.)

Interchange of Infinite Attenuation Elements
in Ladder Filters Structures, J. E. Colin. ‘‘Cab.
& Trans.,” Vol. 12, No. 1. Jan. 1958. 13 pp.
Relationships between various types of ladder
filters are discussed. Formulae are given for
replacing a series anti-resonant circuit either
by two series of anti-resonant circuits or by
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two shunt-resonant circuits, or by a shunt-
resonant circuit followed by a series anti-
resonant circuit. Some examples relating to
conventional zobel-structures are also given
showing the economic interest of such trans-
formations. (France.)

Branching Filters, J. Oswald. “Cab. & Trans.,”
Vol. 12, No. 1. Jan. 1958. 43 pp. The author
explains the main features of Cauer’s and
Piloty’s theories of constant impedance branch-
ing filters. He supplements certain parts of
this theory particularly those relating to scat-
tering matrices of perfect branching filters,
and of Cauer's branching filters. The last part
of the paper is devoted to eight terminal
branching filters. This octopole theory, which
is an extension of the hexapole, seems to be
novel. (France.)

Pass-Band Ladder Filter Half-Sections, J.
Bimont. ‘‘Cab. & Trans.,” Vol. 12, No. 2.
Apr. 1958. 25 pp. This paper deals with a
purely reactive half-section of single pass-band
ladder filters. Rules relating to the properties
and the general formulae of half-section
series, shunt branches, and image impedances
are given. (France.)

Theory of the Crystal Controlled Hartley Cir-
cuit, G. Becker. “Arc. El. Uber.,”” Vol. 12,
No. 4. Apr. 1958. 7 pp. The condition of os-
cillation and equivalent circuits are discussed.
It is shown that coupling between the partial
inductances modifies the parallel attenuation
of the oscillating crystal. This partial attenua-
tion can be compensated by means of negative
inductive feedback. (Germany.)

The Analysis of Lossy Symmetrical Four-
Terminal Networks in the Decimeter and
Centimeter Region by the Displacements of
Voltage Nodes, F. Gemmel. ‘“Arc. El. Uber.,”
Vol. 12, No. 4. Apr. 1958. 4 pp. The quadripole
is represented by the equivalent circuit of
Altschuler. This method requires that a dis-
tinction be made whether the characteristic
impedance of the input line is inside or out-
side the limit circle. The paper treats this
subject thoroughly. (Germany.)

Reactance Transformation of Low Pass and
Band Pass Filters, A. Ahacic. ‘“Arc. EL
Uber.,” Vol. 12, No. 5. May 1958. 6 pp. By
means of reactance transformation, several
equivalent forms of band pass circuits can be
derived from a low pass circuit. It is shown
how to avoid the tedious work of transforma-
tion by simply using partial four-terminal
equivalences. (Germany.)

Conditions for a Passive Linear Four-Terminal
Network with a Complex Impedance, E. R.
Berger. ‘“‘Arc. El. Uber.,” Vol. 12, No. 4.
Apr. 1968. 9 pp. A passive four-terminal net-
work is defined by the fact that the output
power must not exceed the input power. The
necessary and sufficient conditions are stated
first for the reciprocal networks in terms of
image attenuation, phase shift, and arguments
of image impedance. Subsequently, the non-
reciprocal four-terminal network is discussed.
(Germany.)

The Advantages and Disadvantages of Direct
or A. C. Coupling for Deflection Amplifiers,
H. L. Mansford. “El. Eng.”” Aug. 1968. 3 pp.
The advantages and disadvantages of direct
and a.c. coupled amplifiers are discussed, and
there follows a brief description of a quasi
d.c. coupling system using a vertical deflexion
signal amplifier input switch covering the
frequency band d.c. to 100 MC. (England.)

Performance Calculations for D.C. Chopper
Amplifiers, 1. C. Hutcheon. “El. Eng.”” Aug.
1958. 5 pp. It is shown how input resistance,
output resistance and overall d.c. gain can
be caleculated for a chopper amplifier employ-
ing any arrangement of perfect switches,
resistors and capacitors in the shopping and
rectifying circuits. (England.)

Efficiency-Diode Scanning Circuits, Part 1,

K. G. Beauchamp. “El. Eng.’”” Aug. 1958. 8 pp.
The basic theory behind ‘‘resonant-return’ is
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described and methods shown of solving prob-
lems arising out of the design of modern
line-scanning circuits. (England.)

The Design and Application of a Synchronous
Converter, Part 2, Associated Equipment and
Applieations, I. C. Hutcheon. “Brit. C. & E.”
Aug. 1958. 4 pp. The design problems of a
low-level chopper or synchronous converter
were discussed in Part 1 of this article, which
appeared in our July issue. The present article
discusses the design of equipment associated
with the chopper and certain circuit applica-
tions. (England.)

Linear Frequency Discriminator for Sub-Car-
rier Frequencies, P. Kundu. “E. & R. Eng.”
Aug. 1968. 5 pp. The discriminator described
is suitable for use with low-frequency f.m.
signals having large deviations, such as are
found in f.m. sub-carrier systems. A heptode
valve is used, with out-of-phase signals on its
two control grids. An RC phase-splitting net-
work is provided for obtaining the correct
phase relationship between the two voltages.
The conditions for maximum linearity are
derived. (England.)

¢ /=

COMMUNICATIONS

*Wind Power Gets a Diesel Engine Assist,
Paul C. Ziemke. “El. Ind. Ops. Sect.” Oct.
1958. 3 pp. Using wind power is not new.
However, the unique adaptation of wind power
for generating electrical power to operate
isolated relay stations may be coming into its
own. Commercial units will easily supply 6
kw; experimental units have been designed
for 1,000 kw. (U. S. A)

Fluctuating Noise In FM Radiolines When A
Pulse-Phase Modulated Multichannel Signal
is Transmitted, G. A. Malolepshii. ‘““Radiotek.”
July 1958. 14 pp. Based on the results cited
in previous papers on fluctuating noise in FM
systems, the problems of the noise stability of
a pulse-phase modulation system are treated
for the case when transmission is effected by
means of frequency modulation. The analysis
is performed for both strong and weak sig-
nals. The threshold of the system fs deter-
mined. The effect of the system parameters on
the noise stability is evaluated. Graphs are
given for determining the noise stability of
radiolines in pulse-phase modulation-FM sys-
tems. (U.S.8.R.)

On The “Volume” Of A Signal Which Acts
On A Filter With Variable Parameters, A. S.
Vinitskii. ‘“Radiotek,” June 1958. 8 pp. The
paper uses a simple example to show that
when filters with variable parameters are
present in a communication channel the eon-
ventional conecepts of signal volume and chan-
nel capacity are inapplicable. In order to
analyze such systems a method is proposed
for effecting generalized measurements of the
signal and channel: the method is based on
using a time scale and amplitude scale which
are normalized to the selective portion of
the communication channel. It is shown that
the conventional formulation of generalized
measurements is thus reduced to the degen-
erate case which applies to a selective section
with constant parameters. (U.S.8.R.)

The Efficiency of Using The Standard USSR
Norms For Industrial Radio-Interference For
Improving Radio Reception and Television Re-
ception, V. V. Roditi, M. S. Gartsenshtein.
‘“Radiotek,” June 1958. 8 pp. A method s
given for determining the probability of in-
terference from residual industrial radio-in-
terference; the results of the corresponding
computations are given and the efficiency of
using existing norms for certain groups of
noise sources is evaluated. (U.8.S.R.)

Experimental Studies Of The Extrapolation
Method For Combating Pulse Noise In Radio
Reception, Iu. I. Medvedev. ‘“Radiotek,” June
19568. 6 pp. The paper studies the results of
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an experimental analysis of a pulse noise su-
pressor based on the method of ‘‘cutting in”
the low-frequency channel of the receiver dur-
ing the time that the pulse noise acts. It is
shown that the use of linear signal spectrum
converters yields a substantial increase in
the effectiveness of the noise suppression. De-
tailed experimental results are given.
(U.S.8.R.)

Problems of Noise Stability in a Communica-
tion System Which Receives the Signal “As
A Whole,” K. A. Meshkovskii. ‘Radiotek.”
June 1958. 14 pp. The paper develops methods
for determining the probabilities of correct
reception for certain classes of optimal and
almost-optimal codes. A brief analysis is given
of the advantages and disadvantages of certain
communication systems which transmit a
finite number of equally-probable and inde-
pendent messages. A new communication sys-
tem is proposed which is free from the dis-
advantages discussed. (U.S.S.R.)

Cross-Modulation Distortion in the High-
Frequency Amplifier of an FM Receiver, Z. G.
Krasnotsvetova. *“‘Radiotek.” May 1958. 4 pp.
The paper studies the nonlinear mode in the
RF amplifier of an FM receiver; the essential
physical meaning of cross-modulation fre-
quency distortion is studied. It is demonstrated
that this type of distortion is small. The cases
of zero grid current and grid current are
analyzed. (U.S.S.R.)

Theory and Design of Frequency Modulators
Using Semiconductor Control Elements, V. I.
Samoilenko. “Radiotek.” May 1958. 7 pp. The
paper studies the method of varying oscillator
frequency by controlling the capacitance of
the n-p-junction in semiconductor diodes and
triodes ; this method can be used both for fre-
quency modulation and for tuning an oscillator
over a wide frequency range. The design
method for a frequency modulator is given.
(U.8.S.R.)

The Transmission Capacity of Communication
Channels With Random Variations of the Dis-
sipation, V. I. Siforov. “Radiotek.” May 1958.
12 pp. The paper determines the lower bound-
ary of the transmission capacity for a channel
with random variations of the dissipation
when additive noise is simultaneously present.
It is demonstrated that single-ray channels
with relatively slow random variation of the
dissipation have a very high transmission ca-
pacity. (U.S.8.R.)

On the Laws Governing the Distribution of
Null and Extremal Points in Russian Speech
Signals When They are Severely Amplitude
Limited, Iu. G. Rostovtsev. “‘Radiotek.” Apr.
1958. 6 pp. A method is described for de-
termining the probability distributions of the
repetition frequencies for the null and ex-
tremal values of Russian speech signals. De-
tailed experimental results are given.
(U.S.S.R.)

Phase Correlation Properties of Signals and
Gaussian Noise in Two-Channel Phase-Shift
Systems, V. V. Tsvetnov. “Radiotek.” Apr.
1958. 10 pp. The paper studies the correlation
properties for phase differences in two channel
phase-shift systems when they are subjected
to Gaussian noise. Analytical relationships are
derived for the correlation functions of the
phase differences for the case of pure noise
and for the case of large signals. Correlation
properties of the phase differences are com-
pared with the correlation properties of the
Gaussian noise envelope. (U.S.8.R.)

Evaluating the Transmission Capacity of Cer-
tain Practical Communication Channels, I. A.
Ovseevich, M. S. Pinsker. ‘Radiotek.” Apr.
1958. 11 pp. Using previous results, the paper
evaluates the transmission capacity for the
following types of channels: a) a practical
communication channel with time-fixed param-
eters; b) a channel in which the time varia-
tion of the parameters is of the “white noise’’
form; ¢) a channel which is 2 combination of
the first two. Examples are used to show that
the derived results are generalizations of the
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known cases analyzed by Sunde and Fein-
stein. (U.S.S.R.)

Noise Stability of Telemetering Signals Trans-
mission Along a Channel with Fluctuation
Noise, V. A. Kashirin and G. A. Shastova.
“Avto. i Tel.”” Aug. 1968. 14 pp. Potential
noise stability of parameters, transmission is
determined when there are amplitude, fre.
quency, pulse-frequency, time, width and code
modulation. Generalized transmission param-
eters are introduced. The fact is proved that
within a certain range of the ratio signal/
noise, frequency modulation provides the high-
est noise stability. (U.S.S.R.)

New Principles of Construction of Telemeter-
ing Systems with Time and Width-Pulse
Modulation, V. A. Iljin and A. I. Novikov,
“Avto. i Tel.” Aug. 1958. 5 pp. The con-
struction principles of single-channel and
multichannel telemetering systems with the
exponential transducers are considered. These
principles enable to create the multichannel
systems with time channel division without
commutators. The paper contains some ex-
pressions for transducers and an example of
a system. (U.S.8.R.)
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The Use of Ferrites for Designing Coaxial
Rectifier Systems, A. L. Mikaelian, M. M.
Kozlova. *‘Radiotek.” Apr. 1958. 6 pp. The
paper studies the problem of using ferrites for
designing coaxial rectifier systems. An ex-
perimental study is made of the non-reciprocal
attenuations in s transverse-magnetized fer-
rite-dielectric plate located in a coaxial line,
as functions of the size and permittivity (per-
meability) of the dielectric and the ferrite.
Characteristics are given for the coaxial recti-
fier at a 10 em wavelength. (1U.8.8.R.)

Some Design Problems for an Asynchronous
Clautch with a Monelithic Reotor, T. A.
Glazenko. “‘Avto. i Tel.” Aug. 1958. 9 pp.
Electromagnetic field in the gap and fin the
rotor of an asynchronous clutech is analyzed.
As a result of the analysis formulas for max-
imum torque and for maximum sliding are
deduced. The effect of some design factors on
the torque and on mechanical characteristic
shape is found out. (U.S.S.R.)

Influence of the Dimensions of Toroidal Cores
on Their Static Magnetic Properties, M. A.
Rosenblatt. ‘*Avto. i Tel.” Aug. 1958. 12 pp.
The influence of the OD/ID ratio of toroidal
cores on their magnetization curves and hys-
teresis loops is considered. Formulae for the
determination of these characteristics are
given. It is shown that the influence of the
OD/ID ratio is the most for magnetic mate-
rials with a rectangular hysteresis loop or
with a sharp knee on the magnetization curve.
(U.8.8.R.)

Single Pair Self-Supporting Coaxial Cables,
R. Relus. “Cab. & Trans.,” Vol. 12, No. 1.
Jan, 1958. 7 pp. The self-supporting cable
deseribed in this paper has been designed for
two purposes: to establish quickly a long dis-
tance sixty-channel link, and to replace tem-
porarily a faulty underground coaxial pair.
Tests are described for determining mechanical
strength, elasticity, lightness, and reliability.
This is followed by a more detailed discussion
of protection means against external electro-
mechanical fields. (France.)

Life Expectancy of Paper Condensers, J. P.
Mayeur. “Cab. & Trans.,” Vol. 12, No. 2.
Apr. 1958. 8 pp. The paper deals with the
statistical laws of probable life duration of
paper condensors. The influence of tempera-
ture and applied voltages is examined, and a
test method is proposed for determining the
proper service conditions of condensers. The
experimental results are in good agreement
with the theory. (France.)

159



International ELECTRONIC SOURCES

Coils for Magnetic Fields, Part 1: Thermal
Aspects, G. M. Clarke. “E. & R. Eng.” Aug.
1958. 9 pp. The introduction of the foil-
wound solenoid for microwave valve applica-
tions makes desirable a comparison with the
usual wire-wound solenoid. It is found that
the internal temperature-rise limitation virtu-
ally disappears with foil winding until very
high powers are applied. (England.)

Experimental Wide-Band Thermistor Mounts,
J. Swift. “Proe. AIRE.” June 1958. 4 pp.
Several simple thermistor mounts are deseribed
which consist basically of a coaxial line ter-
minated by two thermistors placed across an
untuned ecavity., When capsuled thermistors
are used a VSWR of less than 1.1 is obtained
over frequency bands centered at 900 MC,
2000 MC, and 4000 MC. With uneapsuled
thermistors, a mount has been constructed
which covers the band 450-5000 Mec/s with a
maximum VSWR of 1.3. (Australia.)

The Spherical Coil as an Inductor, Shield, or
Antenna, Harold A. Wheeler. ‘“Proec. IRE.”
Sept. 1958. 8 pp. The spherieal coil is an
idealized form of inductor having, on a
spherical surface, a single-layer winding of
constant axial pitch. Its agneticm field in-
side is uniform and outside is that of a small
coil or magnetic dipole. Its properties ex-
emplify exactly some of the rules that are
approximately applicable to practical indue-
tors. Simple formulas are given for self-in-
ductance, mutual inductance, coupling coef-
ficient, effect of iron core, and radiation power
factor in free space or sea water. (U.S.A.)

COMPUTERS

The Method of Solving a Certain Class of In-
tegral Equations By Casing Computers, U. S.
Valdenberg., ‘““Avto. i Tel.” Aug. 1958. 6 pp.
Zeidel's itterative method of approximate solu-
tion of Friedgolm’s and Voltterra’s 1st and
2nd type linear integral equations is worked.
The use of computers to solve special types of
these equations is indicated. The results of
practical application of this method to the
automatic control system synthesis problems
are considered. (U.S.S.R.)

An Analog Computer Realizing Conformal
Mapping for N-Order Polynomial, V. A. Brick
and S. A. Ginsburg. ‘“Avto. i Tel.” July 1958.
10 pp. An analog computer is described that
makes it possible to analyze n-order poly-
nominals (n=1,...,10) with real and imaginary
coefficients. The main destination of the com-
puter is to determine characteristic equations
roots and to plot Michaelov locus. (U.S.S.R.)

Ternary Logic, E. Muehldorf. “Are El. Uber.,”
Vol. 12, No. 4. Apr. 1958. 7 pp. The paper
considers the possible application of a ternary
switching algebra for electrical systems. A
system of semiconductor circuits is developed
whose basic circuits correspond to the func-
tions and relationships of switching algebra.
In determining a ecircuit, the author starts out
with a switching function that expresses in
mathematical terms the properties demanded
for the circuit. The construction of a ternary
adder is deseribed using transistors. (Ger-
many.)

A Load-Sharing Matrix Switch, G. Constan-
tine, Jr. “IBM J.” July 1958. 8 pp. A
matrix-switch winding pattern has been de-
veloped which allows the power from several
pulse generators to be combined into a single
high-power pulse to drive a computer core
memory. This pulse may be directed into one
of a group of outputs. The method of opera-
tion, including the logical basis for changes
in number of outputs, is described. (U.S.A.)

Computation of Arecsin N for O <N <1 Using
an Electronic Computer, E. G. Kogbetliantz.
“IBM J.”” July 1958. 5 pp. AIll known sub-
routines for Aresin are based on the relation
Arcsin N = Arctan (N/(1-N2)13). Therefore,
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Aresine is not computated as such but as an
Arctangent. (U.S.A.)

CONTROLS

Electric Control of Stable RC-Generator Fre-
quency, V. P. Demeshin. ‘““Avto. i Tel.” July
1968. 13 pp. Electric control of stable RC-
generator frequency is considered. This new
way of control enables to regulate frequency
within wide range. The dependence of fre-
quency on control voltage and on transient
process is analyzed, inertial and inertialess
nonlinearity being taken into consideration.
The circuits of RC-generators in question are
given. (U.S.S.R.)

Plotting of Root Loci of Automatic Control
Systems, N. N. Michaelov. ‘“Avto. i Tel”
July 1958. 13 pp. The paper deals with
analytical graphical and semigraphical plot-
ting of root loci of automatic control systems.
The use of root-finders is suggested to simplify
the plotting of root loei. The possibility of the
plotting with the help of automatic devices is
proved and block-diagrams of these devices
are given. (U.S.S.R.)

On the Speediest Transient in Servosystems
with Power, Torque and Rate Limitations of
the Power Unit, E. A. Rozenman. “Avto. i
Tel.”” July 1958. 21 pp and 2 pp of formulae.
The problem of the speediest transient process
in servosystems with power, torque and rate
limitations of the power unit is analyzed. The
phase plane of states of the system is divided
according to the form of optimum transient
at the said limitations. The solution of the
variation problem results in the shape of the
speediest transient process. (U.S.S.R.)

Structure of High-Speed Automatic Control
Systems, M. V. Meerov. ‘“‘Avto. i Tel.” July
1958. 12 pp. The paper deals with the syn-
thesis of automatic control systems structure.
The structure under consideration permits in
principle reproduction of any accuracy. It is
shown how to take into account some limita-
tions due to nonlinear characteristics of some
units. (U.S.S.R.)

Conversion of Ovtput Initial Conditions in a
Linear System with Variable Parameters Into
an Input Signal, A. V. Solodov. “Avto. i
Tel.” July 1958. 7 pp. Formulas to convert
output initial conditions into an input signal
are deduced. The input signal is a combina-
tion of various order—functions. The obtained
formulas are used to determine the output
transient process when pulse transient fune-
tion is known (the output process is caused
by the initial conditions mentioned above).
(U.S.S.R.)

A Voltage Regulator with Switched Transistor
Operation, R. L. Piper. ‘“El. Energy.” Aug.
1968. 7 pp. This article deseribes a voltage
regulator using a power transistor in a
switched operation to give increased power
handling capacity. (England.)

GENERAL
Recordings of Sputnik II at 40,002 ke/s, H. A.

Hess. “Nach. Z.” July 1958. 2 pp. The
ionospheric Institute Breisach has been suec-
cessful in obtaining film recordings of CRT
pictures of CW signals at 40,002 ke/s from
nineteen circulations of Sputnik II during five
days between 07.00 h and 17.00 h TU. The
duration of reception and the field strength
have been recorded. (Germany.)

Molecular Microwave Amplifiers (Maser), H. H.
Klinger. “El. Rund.” July 1958. 3 pp. The
article gives a survey on the electronics of
molecular microwave amplifiers known as
‘““Maser” the operation of which is based om
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the quantum of radiation. After several basic
statements on the physical principles of this
procedure, the molecular radiation, negative
temperature, light quantum and crystal type
Maser are discussed. (Germany.)

Vanguard and Explorer. ‘“Toute R.,”” No. 225.
May 1958. 2 pp. This article provides a block
diagram of the electronic devices in the Van-
guard satellite. In addition, the article de-
seribes the systems used in the Explorer III,
for transmitting radiation, erosion, and tem-
peratures. (France.)

The Georzi System—The Esperanto to Science,
A. Beny. “Toute R.,” No. 225. May 1958. b
pp. The Georgi System is not new. However,
a treatise by the author describes the simpli-
fications which can be accomplished by making
use of this theory for complex calculations.
The Georgi System may mean for physics
what the Mendeleev table is to chemistry.
(France.)

The Computer and Control for the Telescope
at Jodrell Bank. “El. Eng.” Aug. 19568. 7
pp. In use the radio telescope is required to
carry out relatively ecomplex motions. In this
article the method of computing and con-
trolling these movements is described. (En-
gland.)

Radio Studies During the International Geo-
physical Year 1957-58, W. J. G. Beynon. “J.
BIRE.” July 1958. 16 pp. The knowledge
gained in the previous International Polar
Years is briefly reviewed and some of the
plans for radio measurements in the present
1.G.Y. are described. (England.)

fi=
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Automatic Optimizer, A. A. Feldbaum. “Avto.
i Tel” Aug. 1958. 18 pp. The paper deals
with the problem of constructing a machine
minimizing the function of several variables
when additional limitations take place. Some
ways of solving the problem are considered
and a circuit of the machine is proposed.
(U.S.S.R.)

A High Power Vibrator Convertor, R. Stewart
Nunn. “El. Energy.” Aug. 1968. 6 pp. A
new design of vibrator convertor mechanism
incorporating many more power contacts than
have hitherto been found practicable, achieves
a considerable increase in power rating. (En-
gland.)

S UL_—

INFORMATION

Certain Problems Involved in Magnetic Pulse
Recording. R. G. Ofengenden. ‘Radiotek.”
Julv 1968. & pp. The paper cites a new
method for shaping playback pulses. The
method makes it possible to achieve reliable
operation for memorv units when there is
appreciable superposition of pulves. A study
is made of the dependence of plavback pulses
on the duration of the recording pulses.
(U.S.8.R.)

The Transmission Capacity of a Binary Pulse-
Code System Which Has Nonidentical Symbol-
Distortion Probabilities, L. Z. Xliachkin.
“Radiotek.” Apr. 1968. 4 pp. The paper
treats the transmission of information in a
pulse code system with a binarv code having
nonidentical distortion probabilities for the
recention of the symbols 0 and 1. The paper
analyzes the effect of fluctuating noise on the
system from the point of view of its trans-
mission capacity. (U.S.S.R.)

Linear-Transformations of Binary Codes, N.
Ja. Matvukhin. “Avto. § Tel.” Aug. 1958. 12
pp. Linear transformations of binary codes
with a fixed number of elements per code sym-
bol, when for each possible symbol there is
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a reciprocally single valued relation, are con-
sidered. (U.S.8.R.)

The Application of Information Theory to
Amplitude Compression, J. A. Ville. “Cab. &
Trans.,” Vol. 12, No. 2. Apr. 1958. 4 pp.
When a signal of instantaneous amplitudes
is transmitted through a channel in which
the amplitude variation range is limited te
two extreme values (—A, 4-A) it is generally
suitable to effect an amplitude compression
with a distribution of uniform density. From
the point of view of information theory, a
rigorous solution to this problem encounters
extreme difficulties. (France.)

IRE Standard on Definitions of Terms on
Information Theory. “Proc. IRE.” Sept.
1958. 8 pp. (U.S.A.)

A Direct-Reading Printed-Circuit Commutator
for Analog-te-Digital Data Conversion, C. A.
Walton. “IBM J.” July 1958. 15 pp. A novel
direct-readout printed-circuit commutator has
been incorporated in the design of a shaft-to-
digital converter system for analog-to-digital
data conversion. The design avoids the use of
supplementary coding or additional translation
circuitry required to operate other shaft-to-
digital converters. Methods are deseribed for
ensuring logical progressions of numerical
data despite gearing errors and the analog
nature of the input-shaft position. Some ap-
plications of the commutator are discussed.

(U.S.A.)
\g

MATERIALS

On High-Coercive Tares, G. S. Veksler, P. S.
Tomashevskii. ‘Radiotek.” June 1958. 4 pp.
An analysis is made of the practicality of
using high-coercive tapes; the results of ex-
perimental tests on the magnetic and electro-
acoustic properties of various types of Soviet
tapes are cited. (U.S.S.R.)

Square Loop Ferrites and Tests of Their Stor-
age Properties, C. Heck and H. Reiner. “Nach,
Z.* July 1958. 10 pp. The requirements for
storage cores are discussed with the aid of
desions for storage matrices. This leads to
specifications as to properties of the material
and shape of the storage cores. (Germany.)

Ferrites for High-Power R-F Tuning, Pietro
P. Lombardini and Richard F. Schwartz. “El
Mfg.” Aug. 1958. 12 pp. Incomplete manu-
facturers’ data forced the designers of the
Penn-Princeton Proton Synchrotron to under-
take an elaborate program of ferrite evalua-
tion for the 2.5—to 30—megacycle range.
Here are the results for a variety of com-
mercially available materials. (U.S.A.)

How Magnetic Tape Characteristics Affect Sys-
tem Performance, Clarence B. Stanley. “‘Auto.
Con.” July 1958. 4 pp. An analysis of tape’s
function as a component of various types of
recording systems. (U.S.A.)

0 GG

MEASURE & TESTING

*Quartz Crystals Require Testing for Sourious
Response, A. N. Silverstein. “EL Ind.” Oct.
1958. 4 pp. Increasing selectivity of quartz
erystal oscillator circuits prompts detection of
spurious response. Described here is a com-
plete development program — tester design,
reference selection, and test requirement de-
termination. (U.S.A.)

On Measuring Impedances Using A Feeder
Reflectometer, S. A. Vakin, 1. F. Poletaev.
‘“‘Radiotek.” July 1958. 4 pp. The paper ana-
Iyzes a method for measuring impedances
which is based on using a feeder reflectometer
of the type developed by A. A. Pistol’kors
and M. S. Neiman (modernized by G. P.
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Strauss). The impedance is determined on the
basis of two measurements of the modulus
for the coefficient of reflection from the im-
pedance under study when it is shunted by &
certain standard resistance, and when the
shunt is removed. (U.S.S.R.)

A Wide-Band Decimeter-Wave Noise Genera-
tor, A. D. Kuz'min, A. N. Khvoshchev. “Radio-
tek.” July 1958. 7 pp. The paper describes a
noise generator designed for measuring the
noise coefficient of radio receivers in the
decimeter band; the noise generator covers
the frequency range 300-3000 Mc without any
retuning. In this band the noise temperature
of the generator is constant and equal to
15900 deg K =+79%. The standing-wave co-
efficient of the generator in the indicated band
is less than 1.5. (U.S.S.R.)

Fluctuation Action in the Simplest Parametric
Systems, V. I. Tichonov. “Avto. i Tel.” Aug.
1958. 8 pp. Statistical characteristics of the
output random signal of a parametric system
are obtained when outer action and variable
element are correlated stationary normal ran-
dom funections. The system under considera-
tion is deseribed by the first-order linear dif-
ferential equation. (U.S.S.R.)

Measurements of Noise Peaks in a Noise
Spectrum and Their Influence on the Volume
Tolerance, H, Niese and J. Koehler. ‘“Hoch-
freq.” Vol. 66, No. 5, Mar. 1958. 11 pp. A
study is made of the volume tolerance of
broad band noise and its dependence on the
pass-band in the range from 5 to 1,000 cycles.
The center frequency is used as parameter.
(Germany.)

A Differential Bridge for Impedance and Im-
pedance Variation Measurements Between 10
ke and 10 me, I. Eyraud. *“Cab. & Trans.”
Vol. 12, No. 2, Apr. 1958. 14 pp. Direct read-
ing impedance bridges are deseribed which
permit the determination of the real and
imaginary components of an impedance with
an accuracy of 0.1 ohm. (France.)

The Negative Impedance in General and Two
and Four Terminal Negative Impedance Re-
reaters, J. Dezoteux. ‘“‘Cab. & Trans.” Vol. 12,
No. 2, Apr. 1958. 156 pp. First the paper gives
a definition of negative impedances and classi-
fies them with respect to their stability into
short and open circuits and specifies their
general design by means of high-gain ampli-
fiers and a balancing network. Applications
to impedance converters and transistor oscil-
lating devices are indicated. Finally, four
terminal repeaters are described. (France.)

Imvrrovement of Pvlse Fault Location by In-
tercorrelation, G. Comte. “Cab & Trans.” Vol.
12, No. 2, Apr. 1958. 8 pp. Fault locations by
means of echo meters is hindered by back-
ground noise when the pulse echo amplification
must be increased to obtain a longer range.
Intercorrelation devices allow a substantial
reduction of the relative level of the noise
with respect to that of the main signal.
{(France.)

A Samrle Inspe-tion Method Based Upon a
Percentage Criteria, H. Pech. “Cab. & Trans.”
Vol. 12, No. 2, Apr. 1968 7 pp. A new
method is given for ecomputing the efficiency
of an inspection procedure by assuming an a
priori known distribution of the faulty sam-
ples. (France.)

Testing the Linearity of Modvlators and De-
modulators in Multi-Channel F.M. Transmit-
ters and Receivers, G. C. Davey. “El. Eng.”
Aug. 1958. 83 pp. This article describes a
newly engineered technique for ranid adjust-
ment of the linearity of f.m. modulators and
demodulators, where the linearity must be of
a hich order. A cathode-ray tube display
clearly diccriminating changes in slope as
little as 19 is used. (England.)

Planned Reliability, K. L. Wong and W. C.
Gray. “El. Ea.” Aug. 1958. 4 pp. Component
failure statistics and analysis for a specific
miniaturized digital computer. A guide to
component specification and selection for elec-
tronic equipment design. (U.S.A.)
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RADAR, NAVIGATION

Comruting the Range of a Pulse Radar Ac-
cording to its Parameters and the Specified
Probability of Target Detection, M. M. Gerdov.
‘“Radiotek.” July 19568. 8 pp. The paper de-
rives formulas which make it possible to
compute the range of a pulse radar. The
formulas are derived while taking into ac-
count the effect of intrinsic receiver noise and
reflected signal fluctuations caused by the
motion of the target. The appearances of the
useful signal and the noise at the output of
the receiver are treated as joint events. The
proposed formulas do not take into account
the effect of reflection from the earth on the
formation of the radiation pattern for the
radar antenna, or the attenuation of the
radiowaves in the atmosphere. (U.S.S.R.)

A New Highly Efficient Pulse Power Ampli-
fier at Audio Frenuencies, D. V. Ageev, V. V.
Malanov, K. P. Polov. “Radiotek.” June 1058.
4 pp. The paper analyzes a new high-efficiency
audio-frequeney pulse power amplifier. De-
tailed results are given for preliminary op-
erational tests. A new pulse amplifier circuit
is used. (U.S.S.R.)

Two Short Low-Power Ferrite Duplexers, R. 8.
Cole and W. N. Honeyman. “E. & R. Eng.”
Aug. 1958. 5 pp. Two short ferrite duplexers
which are suitable for low-power Doppler
navigational systems in X-band are described,
and their performances given. (England.)

Factors in the Desien of Airborne Doppler
Navigation Equipment, E. G. Walker. *J.
BIRE.” July 1958. 20 pp. The paper describes
the use of a Doppler-sensor of aircraft com-
ponent-velocities as an input for self-con-
tained dead-reckoning navigation. (England.)

Refraction Anomalies in Airborne Propaga-
tion, Ming S. Wong. “Proc. IRE.” Sep. 1958.
11 pp. Ray tracing technirues are used to
explain the irregularities of radio wave propa-
gation caused by various refractive index pat-
terns of the atmosphere, determined from air-
borne measurements. (U.S.A.)

Light Modulator Records Airborne Radar Dis-
playvs, Leo Levi, “EL” Aug. 1. 1958. 4 pp.
Light modulation using an ultrasoniec cell
achieves resolution and dynamic ranges pre-
viously unattainable. (U.S.A.)

Logical Design of SAGE Radar Input Monitor,
Byron L. Bajr. “EL” Aug. 15, 1958. 6 pp.
Speed and clarity of information are prime
requisites of any effective radar system such
as SAGE. The monitor described accomplishes
these objectives and eliminates other unneces-
sary data simultaneously. (U.S.A.)

"n
SEMICONDUCTORS

*Design Nomographs for Transistor Narrow
Band Amplifiers, L. M. Krugman. “El Ind.”
Oct. 1968. 4 pp. Nomographs are given which
permit quick determination of the realizable
performance of a transistor as a narrow band
amplifier in terms of its available or mea-
surable operating parameters and a desired
skew factor. (U.S.A.)

*A Transistor DC-AC Beta Tester, T. P. Syl
van. “El Ind.” Oct. 1958. 8 pp. (U.S.A.)

*Applications for Zener Diodes, G. Porter.
“ElL Ind.” Oct. 1958. 2 pp. One of the newest
of the electronic components, the zener diode
offers high current handling capabilities in a
small package, useful in design of light-
weight, compact equipment. (U.S.A.)
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The Analysis of Transistor Cireunits, E. N.
Garmash. “Radiotek.” July 1958. 8 pp. The
paper studies a special method developed by
V. P. Sigorskii for the analysis of transistor
circuits without the preliminary use of equiv-
alent transistor circuits. The use of this
method is illustrated by the example of a
two-stage amplifier. (U.S.8.R.)

Determining the Limiting Frequency for the
Current Transfer Coefficient of a Transistor,
T. M. Agakhanian, L. N. Patrikeev. ‘Radio-
tek.” Apr. 1968. 8 pp. The paper presents
experimental data which verify the possibility
of using theoretical derivations for determin-
ing the boundary frequency for the current
transfer coefficient of ordinary transistors and
high-frequency drift transistors; this can be
done by using the phase-frequency character-
istics of the current gain determined for a
common-emitter circuit. (U.S.S.R.)

Experimenial and Theoretical Analysis of
Newer Types High Frequency Transistors,
Especially the Drift Transistors, W. Guggen-
buehl and W. Wunderlin. ‘“Arc. El. Uber.”
Vol. 12, No. 5, May 1958. 10 pp. The trans-
port factor of the base of a drift transistor
is compared with experimental results. The
high frequency behavior of a transistor with
uniform base layer resistivity is considered
for high level injections. Methods to evaluate
the transit time through the base layer are
given. (Germany.)

Shot Noise in Semiconductors, Particularly in
Germanium Point Diodes at 1 ke/s to 10 Mc/s,
H. Bley. “Nach. Z.” July 1958. 11 pp. Ideal-
ized noise regions in the reverse and forward
directions are superimposed with shot noise
regions which can be described by simple
equations with constant frequency and current
exponents. (Germany.)

Phase Equilibria in the Ferrite Region of the
System Manganese-Iron-Oxygen, M. W. Shafer.
“IBM J.” July 1958. 7 pp. An important fac-
tor in growing crystals from the melt is an
understanding of the phase-relationships for
systems involving the necessary elements. This
investigation deals with the determination and
interpretation of these relationships in the
ferrite region of the system Mn-Fe-O and
points out the conditions necessary to grow
crystals along the MngO,-Fe;0; join. (U.S.A.)

Transistor Circuits Alter Magnetic Amplifier
Frequency Response, James C. Taylor and
Charles L. Wyman. “El. Mfg.” Aug. 1958.
4 pp. Some solutions to the problem posed by
the long and sometimes variable time-con-
stants of full-wave magnetic amplifiers are
posed. (U.S.A.)

How to Regulate D-C Power with Transistors,
R. T. Bayne and J. M. Buchanan. “Auto.
Con.” July 1958. 4 pp. A method for increas-
ing the amount of d-¢ power which may
be regulated by typical power transistors.
(U.S.A))

Transistorized Analog-Digital Converter, Wil-
liam B. Towles. “EL” Aug. 1, 1958. 4 pp.

(U.S.A)

TELEVISION

*Automatic Light Control for Vidicon Film
Cameras, Part 1, W. L. Hurford. “El Ind.
Ops. Sect.”” Oct. 1958. 8 pp. Unattended opera-
tion of vidicon film chains—black-and-white
and color—is now feasible. A mneutral density
filter interposed between source and camera is
responsible. The complete system is detailed
here. (U.S.A))

The Transmission of the Coordinates of Tele-
vision Picture Elements, I. I. Tsukkerman.
“Radiotek.” Apr. 1958. 8 pp. The excess of
television information can in certain cases be
reduced if the brightness and coordinate sig-
nals for only the ‘“new” elements of the
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decorrelated picture are transmitted. It is
demonstrated that, depending on the statistics
of the television picture, it may be expedient
to transmit directly either both coordinates of
the elements or only the line coordinate and
the signal for line termination. (U.S.8.R.)

On the Average Component of a Television
Signal and Methods for Obtaining It, V. A.
Novik. “Radiotek.”” July 1958. 5 pp. The
paper studies the problem involved in ob-
taining and introducing the average compo-
nent of a television signal when cathode-ray
television transmitter tubes with charge stor-
age are used. (U.S.S.R.)

Signal Conversion with Video Cameras, W.
Dillenburger. “Arc. El. Uber.” Vol. 12, No. &,
May 1958. 16 pp. The suitability of Vidicon
tubes for converting the standard TV picture
signals is investigated. The picture tube must
meet particular demands. Results with respect
to definition, gamma, and signal-to-noise ratio
are investigated. (Germany.)

Contrast Filter for TV Sets, R. Suhrmann.
“El. Rund.” July 1958. 6 pp. The attainable
contrast may be improved by the use of a
colored protection disc in front of the screen
of TV sets. Grey filter and eelective filter
can be distinguished according to spectral
transparency. (Germany.)

The Maintenance of Television Studio Equip-
ment, V. G. Perry. “Brit. C. & E.” Aug. 1958.
6 pp. The organization required to maintain
the equipment used in the television studios
of the B.B.C. is described: an outline is given
of the maintenance work involved, and a
brief mention is made of possible future
trends. (England.)

AG=AG/knups

THEORY

The Fourier-Series Method Applied to Linear
Systems, A. N. Zaezdnyi. ‘Radiotek.” Apr.
1958. 12 pp. The paper shows that when
harmonic synthesis tables are available for
the study of linear systems which are sub-
jected to a periodic input, it is expedient to
use the Fourier-series method to a consider-
ably greater extent than is done at the present
time. The paper proposes a new method of

harmonic synthesis based on the direct utiliza—

tion of operational calculus tables. Rules are
given which make it possible to find the sums
of series from known sums of other series.
Two examples are given of the analysis of
linear systems based on the operations of
harmonic synthesis. (U.S.S.R.)

The Theory of the Gradient Receiver of First
and Second Order, C. Smetana. “Hochfreq,”
Vol. 66, No. 5. Mar. 1958. 8 pp. The prop-
erties of gradient microphones of first and
second order are discussed. This is followed
by a discussion of the gradient theory.
Finally, the practical design of a gradient
microphone of the first order is deseribed.
(Germany.)

Probability Density and Spectrum of Station-
ary Time Processes, P. Frey. ‘Hochfreq.,”
Vol. 66, No. 5. Mar. 1958. 2 pp. The ex-
planations are given for limited resolutions
which are achieved by measuring the spectrum
and the probability density. The relationship
between the calculated and the measured
values are given by differential equations, and
solutions are provided. Simple examples ex-
plain the relationship. (Germany.)

Noise of Space Charged Diodes Deduced in the
Transit Time Region with Consideration of
the Maxwell Velocity Distribution of the Elec-
trons, K. Loecherer. °'‘Arc. El. Uber.,” Part
I, Vol. 12, No. 5. May 1958. 12 pp., and
Part II, No. 61. June 1958. 7 pp. The funda
mental equations of a planar space charge
diode are pursued, and a numerical solution
of an example are given. From the numerical
results, the quadripole noise parameters of
the ideal triode are calculated. (Germany.)

ELECTRONIC INDUSTRIES -

The Reactance Theorems, H. Wolter. “Arc.
El. Uber.,” Vol. 12, No. 4. Apr. 1958. & pp.
Since the proofs of the reactance theorems by
means of conversion between star configura-
tion and n-corners polygon are not fully valid,
the paper outlines a successful inductive mode.
It shows that short circuit and open circuit im-
pedances of a passive four-terminal network
are of ‘foster” type. Every polygon with
n-corners consisting of ‘“foster’ type two-
terminal network acts as a “foster’’ type two
terminal network if any two corners are
elected as terminals. (Germany.)

(S50

o
TRANSMISSION

The Properiies of Lossy Inhomogeneous
Transmission Lines Under Matched Condi-
tions, H. Meinke. *“Nach. 2Z.” July 1958. 7
pp. The paper contains a summary of the
possible technical applications of inhomo-
geneous lossy lines. The behaviour of a line
with only series losses is based on the known
behaviour of an equivalent lossless line. (Ger-
many.)

The Homogeneous Rectangular Wave Guide
with a Damping Foil, H. Buseck and G.
Klages. ‘“Are. El. Uber.,” Vol. 12, No. 4.
Apr. 1958. 6 pp. The influence of an axial
damping foil on the transmission properties
of rectangular wave guides is analyzed
theoretically under the assumption that the
foil is connected to the walls of the guides.
A detailed discussion is given of the field
distribution and the lanar waves that estab-
lish the wave pattern in the quasi optical
condition. (Germany.)

Properties and Evaluations of the Long Slot
Directional Coupler, E. Schuon. ‘Are. EL
Uber.,” Vol. 12, No. 5. May 1958. 7 pp. Con-
sidering the long slot directional coupler as a
single wave guide in which two field distribu-
tions exist, the boundary conditions at the
input of the directional coupler can be satis-
fied by the two types of field. Coupling factor
and directivity can be reduced to the differ-
ence of the cut-off wave length and eigenvalues
respectively. Quantitative measurements con-
firm these conditions. (Germany.)

iy

TUBES

Commercial Gas-Discharge Counter Tube
(Decatrons), I. Ta. Breido, G. M. Iankin.
*“Radiotek.”” July 1958. 7 pp. The basic
parameters and construction data are given for
varions types of cold-cathode gas-discharge
counter tubes manufactured in the USSR.
Circuits for control units are analyzed and
applications of the decatrons under study are
cited. (U.S.S.R.)

A High Frequency Mass Spectrometer and its
Use for the Vacuum Tube Technique, V. F.
Varadi et al. “Vak. Tech.,” Vol. 7, No. 213.
Apr. 1958. 6 pp. A light weight mass spec-
trometer designed for high frequency operation
is described. It is used in the tube industry
for leak detection. The device also provides
indication of the total pressure. A second
instrument with a resolution of 25 is designed
for the quantitative gas analysis. The ac-
curacy is 109. (Germany.)

Grid Control Methods of Thyratrons, H. Dorn-
heim. *“ElL Rund.”” July 19568. 4 pp. The
most important grid control methods of
thyratrons and their properties are discussed.
Whereas horizontal and vertical controls will
in many cases suffice for simple control units,
only pulse controls can be used for high
demands on precision and reversion time,
(Germany.)
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U. S. GOVERNMENT

Research reports designated (LC) after the
PB number are available from the Library of
Congress. They are photostat (ph) or micro-
film (mi), as indicated by the notation preced-
ing the price. Prepayment is required. Use
complete title and PB number of each report
ordered. Make check or money order payable
to ““Chief, Photoduplication Service, Library of
Congress,” and address to Library of Congress,
Photoduplication Service, Publication Board
Service, Washington 25, D. C.

Orders for reports designated (OTS) should
be addressed to Office of Technical Services,
U. 8. Department of Commerce, Washington
26, D. C. Make check or money order payable
to “OTS, Department of Commerce.” OTS re-
ports may also be ordered through Department
of Commerce field offices.

Miniaturized Pulse Connectors, J. H. Gesell,
Federal Telecommunications Laboratories for
Wright ADC. Dec. 1966. 49 pages. (PB 131048,
OTS) $1.26. Miniaturized pulse connectors able
to withstand the severest climatic and environ-
mental conditions yet operate satisfactorily at
working voltages of 7600 volts peak were de-
veloped. The connectors, which are said to be
the smallest developed to the date of the re-
search, were intended to replace larger pulse
connectors then used in airborne electronic
equipment. The connectors met or exceeded all
electrical and mechanical requirements of the
associated cable and were capable of operation
over the temperature range minus 65 to 150
C at altitudes up to 70,000 feet. They measured
approximately one inch in diameter and three
inches in length, or five inches for plug and
mated recepticle. Development of semicon-
ducting silicone rubber for high temperature
operation is discussed in the report. Tests for
performance characteristics of connector as-
ser;xblies and components are reviewed in de-
tail.

A Miniature, High Altitude, Constant Cooling
Capacity Blower for Electronic Equipment, L.
Cromwell, Gray and Huleguard, Inc., for
Wright ADC. Apr. 1957. 45 pages. (PB
131184 OTS) $1.25. This design study showed
a 400 cycle motor-driven fan controlled by a
temperature sensitive bridge circuit to be an
effective means of maintaining constant am-
bient temperature in a chamber containing
electronic equipment. The blower system op-
erates through an axial flow impeller driven
by a high-slip three-phase 400-cycle AC motor
with a speed range from 3000 to 22,000 rpm,
a wide range necessary for constant cooling
effect at both sea level and high altitude. A
three-phase magnetic amplifier, with one bias
and one signal winding, serves as a variable
voltage source for the motor. The winding is
connected directly to the output of a bridge
circuit, one leg of which is a thermistor or
temperature transducer. A small change in
the resistance of the thermistor, which is af-
fected by changes in temperature, causes a
change in the bridge output or signal winding
input, which in turn regulates the output
voltage of the magnetic amplifier and the speed
of the motor. The transducer is placed in the
outlet airstream of the electronic equipment.

The Fault Diverter—A Protective Device for
High-Power Electron Tubes, B. H. Smith,
Radiation Laboratory, Univ. of Calif. for
U. 8. Atomic Energy Commission. Aug. 1957.
21 pages. (UCRIL-3701 (revised) OTS) 175
cents. Fault diverters, or crowbars, have
proven very effective in protecting against
transient-induced power ares in oscillator
tubes used at the University’s Radiation Lab-
oratory. The protective device short circuits
the oscillator-plate power supply in the event
of an over-current, thus removing the power
flow from the fault within a few microseconds.
Ignitrons, thyratrons, and triggered spark gaps
are used for short circuiting. The power sup-

ELECTRONIC INDUSTRIES -

ply is protected from the short circuit either
by a current-limiting device or a high-speed
contactor which removes the system from the
power lines.

An Analytical Method for Correcting the Mag-
netic Field of a Cyclotron, J. A. Baker and
W. F. Stubbins, Radiation Laboratory, Univ.
of Calif. for U. S. Atomic Energy Commission.
Aug. 1957. 22 pages. (UCRL-3907, OTS) 75
cents. Studies of particle trajectories in high
energy accelerators have indicated that for
circular machines efficient acceleration is
achieved by creation of a uniform, well-tailored
magnetic field. This volume describes a com-
putational procedure which gives the iron shim
element changes required to correct the mag-
netic field of the 184-inch cyclotron, thus avoid-
ing the empirical shimming previously used.
Two hundred and forty simultaneous equations
are solved by an iterative process to find the
necessary changes.

The Feasibility of Using Magnetic Amplifiers
with 2 Vanadium Permendur Cores at Tem-
peratures np to 500 C, W. H. Raskin, U. S.
Naval Ordnance Laboratory. Oect. 1956. 9
pages. (PB 131050, OTS) 50 cents. Saturable
reactor amplifiers which operated successfully
at temperatures from —68 C to 500 C were
constructed as part of a Navy study of high-
temperature components for missiles. Since no
high-temperature diodes were available, the
standard two-core saturable reactor circuit was
used. The core material, known as 2 Vanadium
Permendur, had a composition of 2 percent
vanadium, 49 percent cobalt, and 49 percent
iron. Windings were made from glass insulated
copper wire. Although some gain was lost
because of increased copper resistance at high
temperatures, it was concluded that the ampli-
fiers were operable in the —66 C-500 C range.
It was further concluded that the use of high
temperature diodes would permit the use of
almost any standard magnetic amplifier cir-
cuitry.

Variable, Wire-Wound, Precision Resistors, J.
D. Roehm, L. H. Stember, Jr., and P. G.
Perry, Battelle Memorial Institute for Signal
Corps, U. S. Army. July 1964, 67 pages. (PB
131216, OTS) $1.76. Final data are presented
on precision wire-wound variable resistors
(potentiometers) investigated prior to prepara-
tion of Signal Corps specifications. Thirty
commercial resistors were examined, most of
them wire-wound. All were of the linear type.
Information was accumulated on how linearity
accuracy and total resistance were affected by
rotational life, load life, temperature eycling,
low-temperature operation and storage, and
moisture-resistance cycling. Dielectrie-strength,
noise, and temperature-coefficient data were
also collected. The most destructive test was
moisture resistance, and only eight units re-
mained operative. Rotational and load-life op-
erations greatly affected specimens, while tem-
perature tests had little effect. Execept for
smaller units, all specimens passed the dielec-
tric-breakdown-voltage requirements. Detailed
results are presented in summaries and tables.

Powering Transistorized Electronic Devices
with Radiated Energy (U), L. R. Crump,
Diamond Ordnance Fuze Laboratories, Ord-
nance Corps, U. S. Army. Feb. 1956. 13 pages.
(PB 131264, OTS) 50 cents. This report de-
scribes the principle and cireuitry for power-
ing electronic devices entirely from electro-
magnetic energy radiated from distant sources,
The energy sources may be transmitters op-
erated specially for powering the devices, or
ordinary commercial radio or television sta-
tions in urban areas. In most applications of
the system, dec power derived from received rf
energy is used to power transistors in various
circuits. The report emphasizes the use of a
transistor amplifier in the system to provide
remote switching of power to a load. Com.
plete instructions are given for construction
of a standard broadcast radio receiver op-
erating on this principle. Circuit arrange-
ments are described for storing de power,
withdrawing the stored power at selected rates
and amplitudes, changing dc power to ac
power, and applying the required power to
various devices.
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Applications of Transistors to Amplification of
Barium Titanate Accelerometer Signals (U),
R. C. Carter, Diamond Ordnance Fuze Lab-
oratories, Ordnance Corps, U. S. Army. Mar.
1956. 39 pages. (PB 131277, OTS) §1.
Transistor amplifier circuits are proposed to
reduce microphonism, a serious problem when
vacuum tube amplifiers are used in telemeter-
ing shock and vibration data with barium
titanate accelerometers. The microphonic noise
output caused by vibration of elements in the
vacuum tube amplifier may, under some con-
ditions, be as large as the output of the ac-
celerometer. Reduction of microphonism was
attempted through use of 2N77 transistors in
the amplifier. Of three configurations analyzed,
a grounded emitter with added emitter re-
sistance appeared to give the best signal-to-
noise ratio. The circuit did not meet specifica-
tions, however, because of low frequency noise
(excess noise below one kiloeyele}). The col-
lector noise generator was the main noise
source. Other circuits studied were a grounded
emitter with added base resistance and a
grounded collector stage.

Streamlined Lens-Radomes, A. F. Kay, Wright
ADC. Dec. 1956. 49 pages. (PB 131041, OTS)
$1.25. Feasibility of unifying the design of a
lens focussing element with a radome for
streamlined nose applications was investigated.
A design technique was developed for variable
refractive index lens-radomes with streamlin-
ing which satisfied the requirements of perfect
axial focussing and the Abbe sine condition.
The resulting lens-radomes were analyzed for
weight, dielectric losses, fabrication techniques,
and methods of feeding. Beam shaping ability
off-axis was studied by means of a ripple tank
hydrodynamic analogue in two special cases.
1t was concluded that scanning range in these
cases was about 30°, The range could be sub-
stantially increased, it was believed, by re-
design. The lens-radome was very similar to
a conventional Luneberg lens capped by a
thin wall dielectric radome, with the region
between filled with foam. It differed in that
small deviations from the Luneberg index
variation compensated for the additional di-
electric in the foam and radome.

Materials Developments and Fabrication Proec-
esses in Radomes for USAF Ground Electronic
Equipment, S. C. Nilo, Rome Air Development
Center. Feb. 1956. 36 pages. (PB 121272,
OTS) $1. Radomes in use by the Air Force
permit operation of radar antennas under ad-
verse conditions and wind velocities higher
than those for which the antennas were de-
signed. They also allow reduction of weight in
radar design. This report reviews the fabrica-
tion of air supported and rigid radomes and
the development of lightweight fabric mate-
rials. Properties of the new Dacralon fabric
are given, and the material is compared to
fabrics used in earlier stages of radome de-
velopment. Formulation of weather coating
compounds and their uses are discussed, and
results of service life tests are given. Develop-
ment and fabrication characteristics of the
rigid reinforced plastic radome are described,
and the advantages of such radomes are listed.

Simple Conversion of an Analytical Balance
for Automatically Recording Weight Changes,
C. Campbell and 8. Gordon, Picatinny Arsenal,
U. 8. Army Ordnance Corps. Oct. 1956. 15
pages. (PB 131285, OTS) 50 cents. An
automatic analytical balance which records
electronically was developed for use in a
thermobalance for thermogravimetric studies
of pyrotechnic ingredients and compositions.
The device provides for continuous automatic
recording of weight changes after a simple
conversion of an analytical balance which
requires no balance alterations. It is based
on the hydrostatic principle that changes in
the amount of a liquid displaced by a rod
suspended into it from one end of a balance
beam are proportional to the change in weight
of a sample suspended from the other end. A
linear variable differential transformer is used
to electronically measure and record beam
deflections, reflecting the changes in weight.
By using rods of various diameters and liquids
of various densities, the sensitivity ean be
varied over ranges of micrograms to grams.
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PATENTS

Complete copies of the selected patents de-
scribed below may be obtained for $.25 each
from the Commissioner of Patents, Washing-
ton 25, D. C.

High Frequency Power Dividing Networks,
£2,820,202. Inv. S, E. Miller. Assigned Bell
Telephone Laboratories, Inc. Issued Jan. 14,
1958, A predetermined fraction of electro-
magnetic wave energy is abstracted from a
main transmission line, the fraction being
substantially independent of frequency over
a broad band. An auxiliary transmission line
is coupled to the main transmission line over
a length depending on the phase velocity
constants of both lines and the predetermined
fraction to be abstracted. The frequency se-
lectivity of the coupling i8 minimized by
making the two phase velocity constants sub-
stantially different from each other.

Flame Turbulence Analyzer, #2,820,945. Inv.
R. 8. Marsden. Assigned Philips Petroleum
Co. 1Issued Jan. 21, 1958. Two pairs of
closely spaced electrodes are arranged in a
turbulent flame a known distance apart. Cur-
rent and flame noise are measured. A com-
putor for squaring, rectifying and averaging
received signals is provided. The result is
applied to an indicator.

Color Television System, #2,822,419. Inv. H.
R. Lubcke. Issued Feb. 4, 1968. The different
color images are scanned at different speeds
and the signal amplitude for the different
colors is also changed. In the reproducer the
scanning speed is controlled to conform to
the color signal scanning at the transmitter
and the amplitude is adjusted as required.

Transistor Amplifier Circuit, $#2,822,430. Inv.
H. C. Lin. Assigned Radio Corporation of
America. Issued Feb. 4, 19568. The output of
a transducer, having an essentially capacitive
internal impedance is applied between the
base and emitter electrodes of a transistor. A
resistor is connected to the emitter electrode
and a capsacitive impedance is connected in
parallel with the transducer to provide a load
circuit for the transducer having a time con-
stant of a high value to compensate for
frequency response variations of the trans-
ducer output current.

Slow-Wave Guide for Traveling Wave Tubes,
#2,822,501. Inv. H. C. Poulter. Assigned
Research Corporation. Issued Feb. 4, 1968.
The helix of the tube is surrounded and sup-
ported by a tube of insulating material, The
tube wall has a single internal generally
longitudinal groove formed therein to inter-
rupt its contact with the helix for regularly
spaced and substantially uniform intervals
along the length thereof.

Stabilized TV System, #2,822,603. Inv. E. J.
Campbell. Assigned Allen B. Du Mont Lab-
oratories, Inc. Issued Feb. 4, 1968. The de-
flection signal is fed to a first winding on a
transformer. A second transformer winding
is connected to the accelerating electrode of
the display tube forming a current carrying
loop with this electrode. The control grid of
an amplifier tube is connected to this current
loop and receives current in a direction op-
posite to that drawn by the accelerating anode.
The plate of the amplifier tube supplies a
third winding on the transformer.

Magnetron Amplifier, #2,822,604. Inv., Chas.
V. Litton. Assigned Litton Industries, Inc.
Issued Feb. 4, 1958. A coupling for intro-
ducing energy into a magnetron comprising
a plurality of inwardly extending radial parti-
tion walls forming resonators, extends from
the inner end of one partition wall to the ex-
ternal anode surface. The coupling wall is
formed by the one partition wall and traverses
its total radial extension, whereby the only
energy transfer opening into the magnetron
is at the inner end of the one partition wall.

Electric Pulse Time Modulators, 32,822,520.
Inv. K. W. Cattermole. Assigned Interna-
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tional Standard Electric Corp. Issued Feb. 4,
1968. A train of short regularly repeated
amplitude modulated sample pulses, respec-
tively representing samples of the signal
waves of one or more communication chan-
nels is stored in a reactive device. The stored
energy controls the time of generation of an
output position-modulated pulse, whose time
position with respect to one of a series of
regularly spaced time instants corresponds to
the amplitude of the original signal wave
samples.

Grid Network for Pulsed Oscillator, #2,822,-
6521. Inv. F. T. Littell. Assigned Internatjonal
Telephone and Telegraph Corp. Issued Feb.
4, 1958. A grid-controlled pulse modulator
tube drives the cathode of a grid-controlled
oscillator tube. A substantial capacitance is
produced across the modulator output which
is in series with the oscillator and charged
solely therethrough. A resistance-capacitance
network is extended between the oscillator
grid and ground for producing rapid charg-
ing of the ecapacitance upon termination of
the modulating pulse to thereby produce rapid
cut-off of the oscillator oscillations.

Semiconductor Angle Modulator Circuit, #2,-
822,623. Inv. P. L. Bargellini. Assigned Radio
Corporation of America. Issued Feb. 4, 1958.
A plurality of ohmic base contacts are sym-
metrically located equi-distant on a semicon-
ductor about an emitter electrode. Equal
frequency carrier signals are applied to the
base contacts in relative phases to establish
a rotating electric field within the semicon-
ductor. Modulating signals are also applied to
the base contacts. An angle-modulated output
is obtained from the collector electrode, hav-
ing a center frequency equal to the carrier
frequency.

Aircraft Instrument Landing System, #2,822,-
640. Inv. J. L. Butler. Assigned Sanders
Associates, Inc. Issued Feb. 4, 1958. A
plurality of radiating members radiate se-
quentially at least three plane-polarized beams'
of h.f., the directions of polarization being so
oriented as to provide a static reference co-
ordinate system having at least one pre-
selected control path. A receiver contains a
polarization discriminator to develop an
error signal having an amplitude varying with
the resultant beam polarization.

Subscriber Line Ringing in an Electronic
Telerhone System, 3#2,823,266. Inv. R. B.
Trousdale. Assigned General Dynamies Corp.
Issued Feb. 11, 1958. An electron tube con-
nects, when conducting current, a series-con-
nected capacitor and a ringer to a source of
cyclic ringing current. The operating signal
is applied to the tube grid, rendering the
tube conductive during a portion of each ring-
ing cycle. A rectifier inserted between the
plate and cathode of the tube discharges the
capacitor during another portion of the ring-
ing cycle.

Transistor Amplifier Having a Variable Im-
pedance, #2,823,269. Inv. H. H. van Abbe and
L. J. Cock. Assigned North American Philips
Co., Inc. Issued Feb. 11, 1968. The emitter
electrode of a transistor and one terminal of
the signal source are grounded. The other
signal source terminal is connected to the
base electrode over a first resistor. A nega-
tive feedback resistor, large compared to the
first resistor, extends between the second sig-
nal source terminal and the collector elec-
trode. Setting of a variable on the feedback
resistor, which tap connects to the base elec-
trode, controls the amplification factor with-
out an excessive drop in the input impedance
presented to the signal source.

Adjustable Sweep Circuit, 32,823,274. Inv.
R. F. Casey. Assigned Allen B. Du Mont
Laboratories, Inc. Issued Feb. 11, 1958. A
charging current across a series connected
capacitance and resistance results in a wave
pulse across the resistance and a sawtooth
wave across the capacitance. A quasi-ex-
ponential wave is also produced and the three
waveforms are combined.

ELECTRONIC INDUSTRIES -

Detector Circuit, #2,823,306. Inv. L. Malter.
Assigned Radio Corporation of America. Issued
Feb. 11, 1958. A gas-filled diode has a voltage
applied thereto and in series with its load im-
pedance to operate the tube in a mode having
the major portion of the space between the
equipotential cathode and the cylindrical anode
which surrounds the cathode filled with a dark
plasma. R.F. energy is applied to the dark
space by a coaxial line, the outer conductor
of which connects to the anode and the inner
conductor of which connects to the cathode.

Semiconductor Network, #2,823,312. Inv. E.
Keonjian. Assigned General Electric Corpora-
tion. Issued Feb. 11, 1958. The frequency-
stabilization circuit of a transistor oscillator
comprises an ambient-temperature sensitive
voltage divider having an intermediate ter-
minal connected to the transistor base elec-
trode. The temperature-sensitive element is
arranged to control the energization of the
transistor to reduce ambient-temperature in-
duced changes in the oscillator frequency.

Oscillator Circuit, #2,823,314. Inv. F. V. Top-
ping. Assigned F. V. Topping, Electronics
Ltd. Issued Feb. 11, 1968. A crystal con-
trolled oscillator in which the oscillation ampli-
tude is limited by the voltage between the
control grid and cathode comprises a cathode
bias resistor and a grid leak resistor in
parallel with a crystal diode rectifier. The
rectifier is poled to conduct when the grid is
positive with respect to ground. A capacitor
is connected between each of the crystal ter-
minals and ground.

Distance Measuring Systems with Compressed
Returned Pulses, #2,823,376. Inv. G. D. Camp.
Assigned Melpar, Inc. Issued Feb. 11, 1958.
Substantially rectangular pulses of prede-
termined duration are transmitted and re-
turned from a remote target. On reception,
each pulse generates pulse of a duration, less
than the predetermined duration of the
emitted pulses, and indicative of the distance
of the remote target.

Semi-Conductor Signal Processing Circuits,
#2,824,170. Inv. H. C. Goodrich. Assigned
Radio Corporation of America. Issued Feb. 18,
1958. A transistor receives the output of an
amplifier tube and is connected to separate
the synchronizing signal. For this purpose a
signal conductive path, such as a capacitor,
extends between the base electrode of the
transistor and the power supply for the am-
plifier plate, whereby undesired a.c. com-
ponents are suppressed.

Sampling Apparatus, #2,824,172. Inv. Wm. H.
Cherry. Assigned Radio Corporation of Amer-
jca. Issued Feb. 18, 1958. The received color
television signal which has a given phase
relative to the phase of a reference wave and
is modulated by an a.c. and a d.c. signal is
modulated in the receiver by a wave of carrier
frequency and predetermined phase. The mod-
ulated output will provide the a.c. signal
component, while the d.c. component is de-
rived from the non-modulated portion of the
composite signal.

Television Synchronizing Circuit, #2,824,224.
Inv. N. C. Fulmer. Assigned Allen B. Du Mont
Laboratories, Inc. Issued Feb. 18, 1968. The
composite noisy signal is applied to the input
grid of a tube in a predetermined polarity.
An integrating circuit is connected between
the signal source and the gating grid of this
tube for applying the integrated signal to
the gating grid in the same predetermined
polarity.

Variable Delay System, #2,824,227, Inv. D.
Richman. Assigned Hazeltine Research, Inc.
Issued Feb. 18, 1958. The instantaneous fre-
quency of & carrier wave is controlled by a
signal determining the time delay; the signal
is then modulated onto the frequency-con-
trolled carrier. This signal-modulated fre-
quency-controlled carrier is delayed by an
amount determined by the instantaneous car-
rier frequency.
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ALLEN-BRADLEY PRESENTS...

Va, Y2, and 1-WATT :
PRECISION RESISTORS

Far exceed MIL Specs
for film and wire-wound resistors

Allen-Bradley’s new, truly accurate, metal grid resistors are now
available in 14, 14, and l-watt ratings, producing test results that
are a substantial improvement over the MIL Specifications for wire-
wound and film type precision resistors. They combine remarkable
stability, under load and on the shelf, with an exceptionally low
temperature coefficient. The metal alloy grid is noninductive, pro-
viding excellent high frequency characteristics. They also have an
exceptionally low noise level ... comparable to that of wire-wound
units. Each unit is individually calibrated and marked with nominal
resistance value, tolerance (== 0.1 to 1%), and temperature coeflicient.
Provided with gold plated leads for flawless soldering. Considering
their superior characteristics, these new resistors justly qualify under

the Allen-Bradley trademark of Quality.

V lI Type GAH
1 Watt at 100°C
+=01to1%

B,

225" o 3

¥ k.seo 9‘, The construction of the ¥, ¥, and 1-watt } "
e HS & — resistors is identical. At the upper left is an /1 ilic ,
R\ i enlarged view of the metal alloy grid, moun- P, -
s i ted on glass, which forms the resistance / ~ .
Type CAH—7: Watt at 100°C element. (A) Actual size of 1-watt element, { , 3
(B) encapsulating epoxy resin body, (C) fin-
3127 ” ished unit hermeticallysealedin ceramic tube \-.
k_.sao H{ y '

; Allen-Bradley Co.
2%\,. % — 222 W. Greenfield Ave., Milwaukee 4, Wis.
N\ —

\ In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

Type EAH—1, Watt at 100 ' C
.407”

3 F .975” —_91

) e B r——
T i ——c .

Type GAH—1 Watt at 100°C
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VU EARALLELRESONANGE

wiTH ALLEN-BRADLEY DISCOIDAL
FEED-THRU AND STAND-OFF CAPACITORS

Type SOB Type SOS
Screw mounting With solder tabs

§ Type FTU
Without shield

With shield

Screw mounting

1

— Allen-Bradley
— Discoidal Capacitors % —

4

AVOID RADIATION INTERFERENCE FOR
VHF AND UHF RECEIVERS

Their unique discoidal design eliminates ALL parallel
resonance effects which are normally encountered with
tubular type capacitors in the VHF and UHF frequency
ranges. With this complete absence of self-resonance, as
shown in the graph at left, you can use far greater nomi-
nal capacitance values to obtain lower coupling im-
pedances . . . and superior filtering.

The rugged construction of Allen-Bradley discoidal
capacitors minimizes breakage during assembly or from
thermal shock incurred during soldering. And, these
capacitors have gold plated terminals to insure faultless
soldering every time . . . even after long periods in
storage.

Both feed-thru and stand-off capacitors are available
in standard nominal capacitance values from 5 mmf to
1,000 mmf.

For suppression of stray radiation at frequencies to
1,000 megacycles, you cannot equal Allen-Bradley dis-
Discoidal vs. Tubular Feed-Thru Ceramic Capacitors coidal capacitors. Send for Technical Bulletin 5409.

{(urve A—1800 MMF at 1 KC Actual

Allen-Bradley Discoidal Type.........cooivinn Curve B—1150 MMF at 1 KC Actual ﬂ J
Curve C— 800 MMF at 1 KC Actual A -
‘Curve D—2000 MMF at 1 KC Actual I 4 l | l I:

Representative Tubular Type. .........o..elte .{(urve E—1500 MMF ot 1 KC Actual

1\ ATl
Curve F—1400 MMF at 1 KC Actual E lECT!‘O" Ic COMPONE"TS

Curve G—2000 MMF n
Curve H—1000 MMF - ‘7/ QUALITY > 5.58.E

\|

Attenuation in Decbels

Voot

Tubular Capacitors

s | | |
T | T L
Frequency in Megacycles Per Second
T T 1
100 200 400 600 800 1000

The “ldeal” Capacitor. .« coeeveernraerasenees

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont.
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AN Mounting Dimensions
Lightweight, Compact
Forged or Bor Stock Shells

Resilient Inserts

SCINTILLA DIVISION of

SIDNEY, N. Y.

Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. ¥,
Canadian Affiliate: Aviation Electric, Ltd., 200 Laurentien Blvd., Montreal ?, Quebec

Circle 125 on Inquiry Card, page 121

MINIATURE
ELECTRICAL CONNECTORS

Accommodate 3 times as many circuits
as comparable AN arrangements

5-Key Polarizotion on PT Series @ Closed Entry Sockets

Moisture resistont

Vibration resistont

Heavily Gold-plated Contocts

Quick Disconnect, Either Series

PC SERIES

Double Stub Thread

PT SERIES

3-Point Cam Leck

*TRADEMARK

“&endi”
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usb'cﬂl

"
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* holds 12 issues

* handsome—durable imitation
leather cover

* individual wires hold each
issue securely

* order today—only a limited
supplyl

"EI" Readers

Now available, to keep and protect

your monthly copies of ELECTRONIC INDUSTRIES

—PERMANENT 12 ISSUE BINDERS—
You couldn't buy this special size binder

for less money . . . anywhere! Use this order form.

ELECTRONIC INDUSTRIES

Ship

I enclose $

NAME:

ATTENTION!

56th & Chestnut Sts., Philadelphia 39, Pa.

El Magazine binders at $3.75 each.

ADDRESS: -

STATE:

Ty, _ZONE:
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Man-Machine Relationships:

A new field for Operations Research Specialists, Engineers, Com-
puter Programmers and Behavioral Scientists has arisen from
System Development Corporation’s work on relationship of men
and machine systems.

It involves two major projects: 1 creating and conducting large-
scale training programs in present and planned air defense sys-
tems; and 2 operational computer programming for SAGE.

Attaining the most effective interaction between men and ma-
chines is of prime importance. It requires intensive effort in an
unusual combination of technical and scientific areas; it is a new
field of endeavor.

Both activities also have these elements in common: they are
constantly changing ¢ they are long-range in nature ¢ they are
essential to the welfare of the United States.

The close interrelationship of these two major projects, the widely

168 Circle 502 on "Opportunities” Inquiry Card. page 123

-53

A New Field for Scientists and Engineers

diversified specialties involved in them, and the dominating influ-
ence of man-machine relationships make SDC’s work unique.
Operations Research Specialists, Engineers, Computer Program-
mers, Behavioral Scientists —all find their assignments reflect the
unique qualities of this new field.

The expanding scope of SDC’s work has created a number of
positions in these ficlds. Inguiries are invited. Address: R. W.
Frost, 2428 Colorado Ave., Santa Monica, California, or phone
collect at EXbrook 3-9411 in Santa Monica.

SYSTEM
DEVELOPMENT
CORPORATION

Santa Monica, California

NIf

11-53A An independent non-profit organization,

ELECTRONIC INDUSTRIES - October 1958



PROFESSIONAL

OPPORTUNITIES

Reporting late developments affecting the employment »icture in the Electronic Industries

Design Engineers -«
Physicists + Mathematicians

Development Engineers

Electronic Instructors o

Administrative Engineers -
Field Engineers -

Engineering Writers
Production Engineers

Electronic Engineers
Needed in Alaska

Life for electronic engineers in
the new state of Alaska has sev-
eral new attractions, one of them
higher pay, says the Civil Aero-
nautics Administration, U. S.
Dept. of Commerce.

With the recent 10% increase
in federal pay, and the 25% added
cost of living allowance to federal
workers in Alasgka, starting pay
for engineers is very attractive.
Under Civil Service rules, engi-
neers may be started at work at
pay steps higher than other em-
ployees, because of the need for
experienced employees in the elec-
tronics field.

Today, an engineering graduate
is eligible for a GS-5 grade with a
salary of $4,490, to which is added
$1,125 as the territorial cost of
living allowance. His cost of liv-
ing allowance is tax free for Fed-
eral Income Tax purposes, and his
prospects for promotion are ex-
cellent. Each additional year of
professional experience qualifies
him for promotion to the next
higher grade with an increase in
salary of $1,000, again with the
cost of living allowance added.

San Antonio Woos
Electronics Firms

San Antonio, Texas, is the latest
bidder for new electronic indus-
tries. A brochure of the Greater
San Antonio Development Com-
mittee describes in detail the ad-
vantages of locating an electron-
ics firm in the area.

Even, mild climate and numer-
ous cultural activities are stressed
as inducements to qualified per-
sonnel to locate in the area. To
the industries are offered equita-
ble taxes, abundant natural and
human resources, and planned in-
dustrial sites. A detailed study of
facilities, tailored to individual
industrial needs, can be obtained
from the committee by writing to
P.O. Box 1682, San Antonio, Tex.

ELECTRONIC INDUSTRIES -

"PATHWAY IN THE SKY"

Kaiser Electronic Contact Analog Display Sys-
tem is demonstrated by its inventor, Geo.
H. Balding. Kaiser was awarded a prime con-
tract for the unit which provides the aircraft
pilot with an analog of outside conditions.

Also In This Section:
"The Corporate Personality’ 170
News of Reps ............ 178

College Trains
Own Teachers

A fresh approach to the prob-
lem of finding qualified teachers
is being used by the Newark Col-
lege of Engineering. The college
has instituted an instructor train-
ing program for graduates who in-
dicate a teaching potential during
their undergraduate years.

The graduates have a limited
number of classes to teach and
are paid well besides receiving
free tuition toward their master’s
degree. The faculty work with the
student during the training pro-
gram. Upon completion of the
program the graduate is free to
enter industry or to remain at the
college, usually with an increase
in rank. Although it is too early
to fully evaluate the program, the
college feels it is significant that
of the first seven to complete the
program all have elected to con-
tinue their teaching careers.

October 1958

Most Engineers Look to
Sales, Administration

Engineers would rather do en-
gineering work, but feel there are
more rewards in moving into jobs
outside their technical specializa-
tion. This is one of the findings of
a national survey by Deutsch and
Shea, Inc., New York City, techni-
cal manpower consultants.

The survey also concerned mo-
tivating factors in job choice, the
wife’s influence on the engineer’s
decision to change jobs, and engi-
neer preferences in areas to live
and work.

More than 80% of the engineers
felt that the greatest opportu-
nities were outside of technical
specialization. Sixty-five per cent
believed that administrative work
offered greater advancement, and
179% felt that more opportunities
were available in sales. But only
429, of these engineers would be
interested in leaving technical
work if the salaries and oppor-
tunities were equal.

Why did engineers choose their

present jobs? The six most influ-
ential factors were:
Type of work ..................
Salary
Location 50
Advancement opportunities
Challenge to abilities ............
. Reputation and prestige of

COMPANY oo v orrovoosave s one

Of 894 married engineers, 82%
consulted their wives about accept-
ing jobs. Only 16% said their
wives’ opinions had little to do with
the final decision.

More than half of the respon-
dents living in the Middle At-
lantic and Eastern States—except
Florida — would prefer to work
elsewhere. The Mountain and Pa-
cific states were most favored. San
Francisco and Denver were the
most preferred cities.

U OB

FOR MORE INFORMATION . . .
on positions described in this
section fill out the convenient
inquiry card, page 123,

169



"The Corporate Personality”

In what order do electronic firms rank
in the opinions of the public-at-large?
How are they rated as prospective employers?
As investment risks?

Based on the report, "A Study of the

Corporate Personality,” published June

1958, by the Research Department,

“Nation's Business.”

HE subject of “public relations” is one that is

foremost in the minds of management today.
Most successful firms realize that future growth no
longer depends exclusively on the company’s ability
to operate at a profit, but that the firm must give
careful consideration to the attitudes of the many
groups of people or “publics” with which it comes in
contact. These include, among others, the relation-
ships of the company with its customers and pros-
pects, its stockholders, employees and suppliers.

It is, of course, primarily by the sale of goods
and services that a corporation can grow and pros-
per, and therefore, the relationship a firm enjoys
with its customers and prospects is at the top of any
list of considerations when planning a public rela-
tions program.

Secondly, it is obvious that without the support
and cooperation of its employees no firm can produce

the goods or services necessary to secure profits for
future growth.

There is, in addition, a third area of major inter-
est to management—the stockholders, those who
own the company.

In today’s complex economy, there are other “pub-
lics” whose favorable attitudes are important to the
success of corporations. High on the list are the
people who live in the plant communities. A com-
pany’s activities in striving for civic improvements,
better municipal government, public welfare projects
and the like—all are reflected in the firm’s public
relations . . . and in its future success.

The attitude of the business community as a whole
is extremely important to a company’s standing.
Whether the businessmen are engaged in finance, in-
surance, commercial banking or investment banking
— or in distribution of the firm’s products (or prod-

TITLES AND TYPES OF BUSINESS OF RESPONDENTS

Titles Number Percent
Presidents ..........coieeiiiiinn. 20 12,7
Owners and Partners ............. 4 2.5
Vice Presidents ................... 28 17.9
Secretaries and Treasurers ........ 12 7.6
General Managers ................ 5 3.2
Managers ..............0.., 70 44.6
Assistant Managers ............... 8 5.1
Other Titles ..................... 10 6.4
Total ..., 157 100.0

Types of Business Number Percent
Manufacturing and Processing ..... 106 72.6
Agriculture and Natural Resources. . 7 4.8
Public Utilities and Transportation.. 5 3.4
Finance, Insurance, Real Estate.... 14 9.6
Distribution ............ .. . .. 9 6.2
Services—Business and Consumer. .. 5 34
Total .....cviieiinnnnn.. 146 100.0
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ucts containing components made by the firm), a
favorable impression is essential.

Realizing, therefore, that there are many ways to
determine a given company’s public relations quotient,
in any of the above areas, it was decided that spe-
cific, practical questions, put to a group of leading
business executives, might provide an over-all answer.

The first question: “Assuming that you were ap-
proached by a young man who seeks employment in
the electronics division of one of the leading com-
panies in the industry, which one of the following
firms would you recommend he consider for future
employment?”’

The serious, considered recommendation of a firmn
to young men for future employment is a reflection
of the mature business executive’s impression of the
corporation’s prospects for the future . . . but, more
than that, the recommendation is bound to spring
from his feelings about the company as “a place to
work,” implying knowledge and approval of the firm’s
personnel practices and policies and general stand-
ing in the community. The recommendation of a
company for employment is evidence that the firm has
a favorable ‘“‘corporate personality.”

The second question asked concerned a more prac-
tical view: “If you were to make a personal invest-
ment of $5,000 in electronics securities, which threc
of the following firms would you consider?”

The investment of dollars 1n a corporation is a sig-
nificant act of faith in the company’s future growth
and success. It implies satisfaction with the com-
pany’s role in the economy . . . reflects confidence in
the firm’s management, its policies and its products.
It is further evidence that the firm enjoys a favorable
“corporate image” in the minds of businessmen.

To test this theory, a pilot study was conducted
during June, 1958, among a representative group of
Nation’s Business readers to determine their attitudes
toward leading electronic instruments manufacturers.
The sample selected had the following characteristics:

(1) All 500 persons who received the questionnaire
are subscribers to Nation’s Business.

(2) Because each of these 500 subscribers had re-
cently purchased reprints of Nation’s Business arti-
cles, it is safe to assume that they are readers of the
magazine.

(8) The sample was made up of men with varying
executive titles, drawn from a broad cross-section of
business and industry. (See table: “Titles and Types
of Business of Respondents.”) 43.9% of the respon-
dents were men with administrative management
titles, including presidents, owners, partners, vice
presidents, secretaries, treasurers, and major depart-
ment heads.

(4) Eighty and eight-tenths per cent of the replies
were from executives in industry, of which 72.6%
are engaged in manufacturing or processing.

“Assuming that you were approached by a young
man who seeks employment in the electronics divi-
sion of one of the leading companies in the industry,
which one of the following firms would you recom-
mend he consider for future employment?”

No. of replies—161.

No. answering question—156 — 100%.

Company Number Percent
General Electric Company ... 69 44.2
General Dynamics Corp. ..... 39 25.0
Minneapolis-Honeywell Regula-

tor Company ............. 27 17.3
Sperry-Rand Corporation .... 25 16.0
Radio Corporation of America 23 14.7
Westinghouse Electric Corp. . 23 14.7
International Tel. & Tel. Corp. 15 9.6
Sylvania Electric Produects,

Ince svssnmemenmsmmasmuonmesn 14 9.0
Aerojet-General Corp. ....... 13 8.3
Bendix Aviation Corp. ....... 13 8.3
Beckman Instruments, Inc. .. 10 6.4
Electro-Data Division, Bur-

roughs Corporation ....... 9 5.8
Litton Industries, Inc. ....... 8 5.1
Raytheon Manufacturing Co.. 7 4.5
Avco Manufacturing Corp. ... 6 3.8
Consolidated Electrodynamics. 3 1.9
AiResearch Mfg. Co., Div. The

Garrett Corporation ....... 2 1.3
American Bosch Arma Corp.. . 2 1.3
General Precision Equipment. 2 1.3
Philco Corporation .......... 1 0.6
Other (written in):

American Tel. & Tel. Co. ... 2 1.3

Collins Radio Company .... 1 0.6

International Business Mach. 1 0.6

Lewyt Corporation ........ 1 0.6

P. R. Mallory & Co., Inec. ... 1 0.6

Motorola, Inc. ............ 1 0.6

Texas Instruments, Inc. 1 0.6

“If you were to make a personal investment of
$5,000 in electronics securities, which three of the
following firms would you consider?”

No. of replies—161.
No. answering question—149 — 100%.

Company Number Percent
General Electric Company ... 91 61.1
General Dynamics Corporation 49 32.9
Radio Corporation of America 37 24.8
Westinghouse Electric Corp. . 34 22.8
iInneapolis-Honeywell Kegula-

tor Company ............. 33 22.1
Sperry-Rand Corporation .... 31 20.8
International Tel. & Tel. Corp. 25 16.8
Sylvania Electric Products,

InC. isisomseposmasmesmasens 19 12.8
Aerojet-General Corporation . 18 12.1
Electro-Data Division, Bur-

roughs Corporation ....... 13 8.7
Beckman Instruments, Inc. ... 10 6.7
Avceo Manufacturing Corpora-

tion ........iiiiii 9 6.0
Litton Industries, Inc. ....... 9 6.0
Raytheon Manufacturing Co. . 9 6.0
Bendix Aviation Corporation . 8 5.4
American Bosch Arma Corp. . 5 3.4
Consolidated Electrodynamics. 5 3.4

AiResearch Mfg. Co., Div. The

Garrett Corp. ............. 2 1.3
Philco Corporation .......... 2 1.3
General Precision Equipment. 1 0.7
Other (written in):

International Business Mach. 2 1.3

American Tel. & Tel. Co. .. 1 0.7

Hewlett-Packard Company 1 0.7

Motorola, Inc. ............ 1 0.7

Taylor Instrument Co. ..... 1 0.7

ELECTRONIC INDUSTRIES +« October 1958
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“Private Eye” for
the Air Force—at the
top of the world!

STRETCHING 3,000 miles across the
Arctic is the DEW Line. . . a network
of powerful radar stations . .. dedi-
cated to keeping a 24-hour “tail” on
polar skies.

This sleepless “private eye” is op-
erated and maintained by technical
personnel of Federal Electric Cor-
poration, one of the fastest-growing
ITT associates. Federal Electric also
operates Alaska’s 3,000-mile “White
Alice” communications network,
serving the military, the public, and
the DEW Line.

Engineers of FEC also are engaged
in challenging opportunities all over
the world . . . in installation, opera-
tion, maintenance, and supervision
of custom-built projects ... for air
navigational aids, microwave, radar,
telephony, broadcasting, and other
types of electronic communications.

In addition to the educational
value of domestic and foreign travel,
they receive top basic compensation
—plus substantial special allowances.
And all the while they are building a
solid future with ITT’s global team.

Examples of flushed
circuits. Flushing
etched panels mini-
mizes arc draw and
edge wear if the
circuit is part of a
sliding contact.

Etched

Panels

(Continued from page 92)

Flushing equipment consists of
a hydraulic press with platens
that can be heated to 450° ¥ and
then rapidly cooled. The press
must be properly aligned. Also
needed are 2 hardened plates, no
less than 3/16-in. thick, of the
same size as the press platen. The
plates must be smoothly ground
with top and bottom surfaces
parallel.

Even though the press is per-
fectly aligned, cushions are nec-
essary to compensate for the
slight irregularities in thickness
of the laminate and the copper.
The amount of cushioning de-
pends upon the extent of the ir-
regularities in the etched circuit.
Asbestos paper or mats may be
used; however, hard kraft paper
seems the most satisfactory cush-
ioning material.

Typical Lay Up

A typical lay up or assembly of

material to insert in the press, is:

1. Four or five sheets of 11 mil
kraft paper.

2. A flat ground steel plate.

3. The etched circuit which is
to be flushed.

4. The second flat ground steel
plate.

5. Four or five sheets of 11 mil
kraft paper.

It is advisable to apply a re-
leasing agent, such as stearic acid
or one of the silicone greases, to
the steel plates before assembly
to prevent the laminate from
sticking to them when hot
pressed.

Excessive amounts of release
agent can be as disastrous as not
enough. Enough should be applied
to put a thin film all over the con-
tact area and then rubbed off with
a paper towel.

Suggested Flushing Procedure

1. Raise platen temperature to
400° F.
(Continued on page 174)

For the interesting story of FEC engi s
and field engineers and their unusual
around-the-world assignments, write to
ITT Technical Placement Office, 67 Broad
Street, New York 4, New York.

FEDERAL ELECTRIC
CORPORATION

An Associate of

INTERNATIONAL TELEPHONE
AND TELEGRAPH CORPORATION
67 Broad Street « New York
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SEND RESUMES TO
225 Haverford Ave.
Narberth, Pa.

STEWART K. FOGG

loerdonne/ COI’IJLL /é‘anl‘

SPECIALIZING IN PLACEMENT OF ADMINISTRATIVE AND
ENGINEERING PERSONNEL WITH TOP RATED CLIENTS IN
THE ELECTRONICS FIELD, OPENINGS ARE FEE PAID.
Missile Guidance Systems, Circuitry Design, Tech-
nical Writing, Research and Development, Logical
Design, Flight Control Systems, Digital Computor
Design, Communications, Radar, Telemetry, Packag-
ing and Instrumentation

For a continuing personal service . . .

OR CALL
MOHAWK 4-6052

Circle 504 on “Opportunities” Inquiry Card, page 123



An invitation
fo
senior scientists

A $14,000,000 R & D Center,
housing 9 new laboratories, was
revealed as core of Republic’s
$35,000,000 Research and
Development Program at recent

and
engineers

and Development.

.... 10 join Republic Aviation’s new

$35 million Research and Development Program
for spacecraft, missiles and advanced aircraft

In announcing Republic’s $35 million research and development program, designed to arrive
at major breakthroughs in the aviation industry’s transition to astronautics, Mundy I. Peale,

President, set the following objectives:

«

«.+ ACCELERATION OF PROJECTS ALREADY UNDER WAY AT REPUBLIC

ON LUNAR PROGRAM FOR MANNED SPACE VEHICLES, AND MISSILES
TO DESTROY ORBITING WEAPONS, AND INITIATION OF INVESTIGATIONS
LEADING TO NEW CONCEPTS FOR INTERPLANETARY TRAVEL.”

“...RADICAL NEW FAMILIES OF LONG-RANGE AIR-TO-AIR MISSILES AND
AIR-TO-SURFACE BALLISTIC MISSILES FOR STRATEGIC AND TACTICAL

AIRCRAFT.”

“...VERTICAL TAKE-OFF FIGHTER-BOMBERS, HIGH-MACH FIGHTER-
BOMBERS, AND SUPERSONIC TRANSPORTS.”

Alexander Kartveli, Vice-President for Research and Development, emphasized that Republic’s
program “will not duplicate in any way investigatory work currently in progress elsewhere,
but will stress novel concepts and new approaches to basic problems of missiles and space

technology.”

The program includes construction of a $14 million R & D center to house 9 new laboratories,
and anticipates doubling the present research staff.

Senior men interested in the new possibilities created by a simultaneous exploration of all
aspects of Flight Technology are invited to study the functions of the new laboratories for

more detailed information:

SPACE ENVIRONMENTAL DEVELDPMENT LABORATORY

To simulate space flight conditions and test missile, satellite
and spacecraft systems and components; investigate human
engineering problems.

RE-ENTRY SIMULATION & AERODYNAMIC LABORATORY

To study hypersonic shock dynamics, real gas effects, heat
transfer phenomena and magnetohydrodynamics.

MATERIALS DEVELOPMENT LABORATORY

Study effects of high velocity, temperature, and space environ-
ment on materials for spacecraft, missiles and advanced weapons.
GUIDANCE & CONTROL SYSTEM DEVELOPMENT LABORATORY

To develop and test guidance and control systems for space-
craft, missiles and aircraft.

ELECTRONICS DEVELOPMENT LABORATORY

Study and explcre all problems connected with highly special-
ized, complex electronic systems required for advanced forms
of spacecraft, missiles and aircraft.

ADVANCED FLUID SYSTEMS DEVELOPMENT LABORATORY

To develop and test fluid power systems for spacecraft and
missiles capable of operation under extremely high tempera-
ture, high pressure conditions.

MANUFACTURING RESEARCH & DEVELOPMENT LABORATORIES

To develop advanced manufacturing processes and techniques
for materials used in missiles and spacecraft., Laboratories for
each of the following areas.: Non-Metallics, Metallics, Welding.

Qualified men are invited to write directly to:
A. Kartveli, Vice President, Research and Development

FTEFAIETE TGS ANFATION

FarMmincepALE, LoNg IsLanp, NEw York
Circle 505 on “Opportunities” Inquiry Card, page 123
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Vice-President for Research

announcement by Mundy I. Pezle,
President, and Alexander Kartvell
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Centralized Air
Data Computer

High level assignments in the design
and development of system electronics
are available for engineers in the
following specialties:

ELECTRONIC AND FLIGHT DATA SYSTEMS AND
CONTROLS A wide choice of opportu-
nities exists for creative research and
development engineers having
specialized experience with control
devices such as transducers, flight
data computers, Mach sensors, servo-
mechanisms and circuit and analog
computer designs utilizing transistors,
magnetic amplifiers and vacuum
tubes.

These positions require men capa-
ble of coordinating the design and
development of complete electronic
control and flight data systems for
use in current and future high per-
formance aircraft and missiles.

SERVO-MECHANISMS AND ELECTRO-MAGNETICS
Requires engineers with experience
or academic training in the advanced
design, development and application

THE

9851 SO, SEPULVEDA BLVD,, LOS ANGELES 45, CALIFORNIA

DIVISIONS:

'CONTROL ENGINEERS

of magnetic amplifiers, inductors and
transformers.

FLIGHT INSTRUMENTS AND TRANSDUCERS
DESIGN ANALYSIs: Requires engineers
capable of performance analysis
throughout preliminary design with
ability to prepare and coordinate
related proposals.

DEVELOPMENT: Requires engineers
skilled with the analysis and synthesis
of dynamic systems including design
of miniature mechanisms in which
low friction, freedom from vibration
effects and compensation of thermo
expansion are important.

PROPOSAL AND QUALTEST ENGINEER For
specification review, proposal and
qualtest analysis and report writing
assignments. Three years electronic,
electrical or mechanical experience is
required.

Forward resume to:

Mr. G. D. Bradley

CORPORATION

AIRESEARCH MANUFACTURING, LOS ANGELES ® AIRESEARCH MANUFACTURING, PHOENIX

AIRESEARCH INDUSTRIAL @ REX ® AERO ENGINEERING
AIRSUPPLY ® AIR CRUISERS ® AIRESEARCH AVIATION SERVICE
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(Continued from page 172)

2. Insert lay up.

3. Close press to a pre-set pres-
sure of approximately 500-1000
psi for phenolic resin, paper-base
laminate and 2000-3000 psi for
epoxy resin, glass-fabric lami-
nate, as calculated over the total
area of the base panel.

4. Maintain pressure for ap-
proximately 10 minutes for the
phenolic resin, paper-base lami-
nate and approx. 20 min. for the
epoxy resin, glass-fabric lami-
nate.

5. While the etched circuit is
still under pressure, rapidly cool
the platens to room temperature.
This prevents the copper from
creeping above the surface of the
laminate after pressure is re-
moved.

There is no set standard pro-
cedure for the flushing of etched
circuits because of the varying
amounts of copper required by
the circuit. However, an operator
can readily develop the necessary
skill and adjust his technique to
compensate for these variations.

West Coast
Real Estate
Opportunities

"Los Angeles"

Editor, ELECTRONIC INDUSTRIES:

Recently the City of Los Angeles
adopted an ordinance changing our
zoning regulations to make it possible
for research and development projects
to locate in areas other than those
now zoned for industry.

This action has resulted in many
favorable comments from a number
of large national organizations. They
indicate that this is a forward step
and that it furnishes the opportunity
for scientific personnel to live and
work under as nearly ideal conditions
as can be provided through municipal
legislation.

Since the passage of this permis-
sible legislation, the Industrial De-
velopment Unit of the Department of
Water & Power, City of Los Angeles,
has carefully surveyed the many addi-
tional sites now available and is now
ready to present complete and inter-
esting data to firms planning an R &
D project on the West Coast.

Also, we have available upon re-
quest two brochures, “F.0.B. Los An-
geles” and “How to Pick a Site,” both
of which we believe will be of value
for your Los Angeles file.

K. H. Bennett
Industrial Consultant
Business Agent’s Division

Circle 507 on “Opportunities” Inquiry Card, page 123—>
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Creative imagination took Einstein into a new widening concept of the nature
of the physical universe.

At the National Co. creative imagination is continuing to broaden our mastery
of the physical universe through the realization of such means of communica-
tion as Ionospheric Scatter systems.

The implications of these new means of communication are manifold and the
applications multitudinous.

You, who enjoy such creative challenges to scientific and technical develop-
ment, should talk to National.

National Co. right now affords engineers and physicists the opportunity to
grow and establish prestige in such advanced fields as atomic frequency
standards, multipath transmission, noise reduction and correlation tech-
niques, Tropospheric scatter systems, Ionospheric scatter systems, molecular
beam techniques for signal processing, and long range microwave transmission.

At National Co. in the heart of New England electronics, you can associate
with a company in which creativity is required, recognized and rewarded.

Write or phone

tned  omeee \ ationalee.

National Company, Inc. Malden, Massachusetts




ENGINEERS

What the merger with
United Aircraft means
to an engineer joining
Norden Laboratories today

Increased Opportunities for Far-Ranging Exploratory Work in the
fields where Norden has made so many contributions:
missile & aircraft guidance, re-entry attitude control problems,
radar and communications, inertial and stellar-inertial navi-
gation, dara-handling and navigation-stabilization systems,
bomb director systems, and other specialized electronic areas.

} All the Long-Term Career Benefits and Unusual Growth Potential
of association with one of the country’s major leaders in the devel-
opment of advanced aircraft propulsion systems.

} Plus the Professionally Rewarding Norden Laboratories Way of
Working in small R&D groups...the invigorating contact with
colleagues who know —and appreciate —each other’s attainments
...the challenging diversity of assignments.

Current opportunities exist at both White Plains, NY and Stamford,
Connecticut locations for work on a number of advanced projects

RADAR & COMMUNICATIONS
Design & Development openings in the following areas:

¢ ANTENNAS ¢ MICROWAVE SYSTEMS ¢ MICROWAVE COMPONENTS «
RECEIVERS ¢ TRANSMITTER MODULATORS ¢ PULSE CIRCUITRY (VT
& TRANSISTORS) ¢ DISPLAYS « AMTI * DATA TRANSMISSION ¢ ECM

STABILIZATION & NAVIGATION
* COMPUTING SERVOS ¢ SERVO AMPLIFIER DESIGN

TELEVISION & PASSIVE DETECTION

¢ TV DISPLAY CIRCUITRY » TV CAMERA CIRCUIT DESIGN
¢ TV TRANSISTOR CIRCUITRY

QUALITY ASSURANCE
* RELIABILITY ANALYSIS « STANDARDS ¢ ENVIRONMENTAL TEST

SYSTEMS
* RADAR SYSTEMS

ENGINEERING DESIGN

e ELECTRONIC PACKAGING ¢ MATERIALS—CHEMICAL ENGINEERING:
Non-Metallic Experience; Mil Specs

DIGITAL
* DIGITAL (SENIOR) - DESIGN: Logical, circuit, magnetic storage

TECHNICAL EMPLOYMENT MANAGER

NORDEN LABORATORIES

NORDEN DIVISION

UNITED AIRCRAFT CORPORATION

121 Westmoreland Avenue ° W hite Plains, New York

I am interested in obtaining further information on opportunities at
Norden Laboratories.

Name

Address

City. Zone State
Degree_ Year

Circle 508 on "Opportunities” Inquiry Card, page 123

N.E. C.—1958

(Continued from page 101)

Telephone Company. The papers,
given by men from 16 states and
three foreign countries, will in-
clude such topics as: antennas, au-
dio, communications, computers,
engineering management, indus-
trial electronics, instrumentation,
amplifiers, microwaves, radar and
radio navigation, television and
transistors.

More than 10,000 scientists, en-
gineers and educators are expected
to attend. The technical sessions
will provide up-to-the-minute cov-
erage on research, development and
application in the broad field of
electronics. A record number of
commercial exhibits, highlighted by
displays of new electronic develop-
ments and devices, is scheduled.
There will be social events and pro-
grams for wives of men attending.

The technical sessions on the
opening day will be concerned with
transistors I, servomechanisms I,
antennas, audio, tutorial session on
automatic navigation, filter design,
solid state and microwaves I.

Topics at the October 14 tech-
nical sessions will include the In-
ternational Geophysical Year, tran-
sistors II, servomechanisms II,
instrumentation, panel discussion
—Role of the Laboratory Program
in Engineering Education, network
theory, microwaves II, and noise
and data smoothing.

The final day’s sessions on Oc-
tober 15 will cover engineering
writing and speech, computers, ra-
dar and radio navigation, magnetic
amplifiers, engineering manage-
ment, industrial electronics, tele-
vision, and communications.

Math-Science Teaching

The President’s Committee on
Scientists and Engineers has pre-
pared a “Local Action Kit,” a
compilation of case histories of
practical community programs on
math and science instruction. The
kit also includes a book, “United
Local Action,” and selected liter-
ature related to math and science.
The kit and a monthly newsletter
are being distributed to interested
groups.

ELECTRONIC INDUSTRIES - October 1958




NEW TACTICAL MISSILE

Tl

T A

The Army’s new 30-ft. “Sergeant,” tactical
ballistic guided missile, has a solid-pro-
pellant rocket motor. |t was developed by
Cal Tech’s Jet Propulsion Lab and will be
produced by the Sperry Gyroscope Company.

Snap-In Connection

(Continued from page 88)
dielectric separation with no voids;
seal before electrical contact and
Tock; and positive lock without
safety wiring. These connectors
are visually inspectable for locking.

Contacts are finished in gold
plate over silver plate; other metal
parts are finished in cadmium
plate and clear iridite. All shells
are stamped with a part number, |
manufacturer’s symbol and code.

Voltage rating is 2000 v. 60 cps, |
2500 vdc (rated at sea level),
which exceeds “A” ratings of MIL-
C-5015. Other specifications for
the snap-in connectors include:

Current: 10 amps @ 2 volts de.

Resistance of contacts: 6.0 mv at
10 a. or equal to 1.6 mv per amp.

Insulation resistance: 25,000
meg-ohms minimum.

Temperature: operative at tem-
peratures in excess of 300°F.

Usable wire sizes: Contacts re-
ceive conductors up to .052 inch
O.C. Rear will seal on wire from
.070 to .100 inch O.D. Other seals
are available.

General Radio Brochures

The General Radio Co., Cambridge,
Mass., has prepared two multi-color
brochures describing the organiza-
tion, aims, and the benefits of employ-
ment at that firm,

Copies may be obtained by writing
directly to General Radio Co., 275
Massachusetts Ave., Cambridge 39,
Mass.

ELECTRONIC INDUSTRIES - October 1958
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 ENGINEERING
UNLIMITED

AT ONE OF THE WORLD'S MOST
SUCCESSFUL CORPORATIONS

L——————-—---

Select openings at
New' Engineering-Research Center

at Dayton, Ohio

Long-range non-military projects
with exceptional stability

COMPUTER ENGINEERS

Circuit Designers—Design digital computer transistorized
circuits (commercial application systems). Decision-

making concerning reliability, cost and producibility of
components and systems. Make application of magnetics

in design of digital computer high-speed memories.

Advanced degree preferred.

Circuit and Logical Designers—Similar activities 'to
circuit designer plus evaluation and de-bugging arithmeticaland
control areas of computer systems. Advanced degree preferred.

Systems Engineers—Formulate comprehensive technical
systems requirements for data-processing systems.

ELECTRICAL ENGINEERS

Design relay (electro-magnetic) circuits in data-automa-
tion systems for retail and bank applications.

MECHANICAL ENGINEERS

Design of intricate mechanisms associated with development
of data-processing systems. (Positions also available,
Adding Machine Division, Ithaca, New York.)

SEND RESUME TO: Mr. K 1 Ross,
Professional Personnel Section E,
The National Cash Register Company
Dayton 9, Ohio.

Dedicated Nov. 21, 1957

Size—O0 stories, 265,000 square feet
Cost—5 million dollars

Latest lab and model shop equipment,
cafeteria, recreational room and tech-
nical library.
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ENGINEERS & SCIENTISTS:

Why opportunities
are better at
Melpar

IN BOSTON AND WASHINGTON, D.C. AREAS

Growth and Diversification: Since 1945 Melpar has ex-
perienced a steady growth, and today we are engaged
in a number of highly advanced weapon systems pro-
grams as well as 110 different electronic research,
development, and production projects. Our continu-
ous expansion coupled with our emphasis on diversi-
fication assure uninterrupted career advancement
for staff members.

Professional Gratification: At Melpar you can choose to
grow in a specialized sphere of activity or, as a
member of a project team, you can broaden your
experience by participating in all phases of a project
from initial concept on through to prototype com-
pletion.

Environment: Our modern and well-equipped laboratories
are located in choice suburban areas near Washington,
D. C. and Boston, Massachusetts. These locales were
selected because of their proximity to superior educa-
tional, cultural and recreational facilities. Fine
housing in all price ranges is readily available.

Positions are available for men with experience in the following
fields: Systems evaluation e Digital computer cir-
cuitry e Analog computer instrumentation e Data
processing e Microwave design e Pulse circuitry
Operations analysis ¢ Advanced mathematics o Elec-
tromechanical design e Receiver design e Sub-
miniaturization e Electronic production engineering.

For detailed information about openings, write to:
Technical Personnel Representative

M E L PA R Incorporated

A Subsidiary of Westinghouse Air Brake Company

3160 Arlington Boulevard, Falis Church, Virginia

10 miles from Washington, D.C.

Circle 510 on “Opportunities” Inquiry Card. page 123

News ot Reps

REPS WANTED

A manufacturer of filters, toroids,
magnetic amplifiers and high tempera-
ture transformers desires represen-
tation in the New England states and
Northwest area. (R10-1, Editor,
ELECTRONIC INDUSTRIES.)

Wayne Kerr, Ltd., British designer
and producer of electronic measure-
ment Instruments, is seeking reps in
the Pacific Northwest and in the
Southwest. Contact Wayne Kerr
Corp., P. 0. Box 801, Philadelphia 5,
Pa.

Stevens-Capell Co., Los Angeles,
Calif., is now exclusive sales rep in
Southern California and Arizona area
for Burnell & Co.

T. J. Ray Co., Tulsa, Okla.; L. F.
Florence Co., Kansas City, Mo.; and
Nortel Engineering Service Co.,
Montreal, P. Q., Canada, have been
named reps for the Penta Labora-
tories, Inc. lines.

Engineering Associates, Inc., is now
manufacturers reps for Computer En-
gineering Associates, Inc., for Texas,
Oklahoma, Arkansas and Louisiana.

Maury Farber Associates, Buffalo
2, N. Y., is rep for American Micro-
phone Mfg. Co. in the upstate New
York territory.

The James S. Heaton Co., San
Mateo, Calif., has been appointed rep
for Hi-Spec Electronics Corp. in
Northern Calif. and Northern Nevada.

Michael Scott Co., Wellesley Hills,
Mass., is now rep in the New England
territory for the National Co., Inc.
and Metrorep, Teaneck, N. J., are
their reps in Metropolitan New York
and New Jersey.

Jack Geartner Co., Miami Beach,
Ila., has been named rep for Electro
Tec Corp. in the state of Florida.

Michael S. Coldwell, Inc., Hartford,
Conn., is now rep in Maine, Vermont,
New Hampshire, Massachusetts,
Rhode Island and Connecticut for
Computer Engineering Associates,
Inc.

Gordon V. Peck Co. of Dallas, Tex.,
is rep in the southwest for the Seal-
ectro Corp.’s lines.

The Industrial Test Equipment Co.
has appointed Broger Instrument
Sales Co. as rep for their electronic
test equipment line in the entire New
England area.

ELECTRONIC INDUSTRIES +« October 1958



Ray'theon Mlssﬂe Pro;ects

Raytheon diversification offers

SPARROW III—the Navys tenacious, hghtmng-
fast, air-to-air missile—is intended for extensive
use by Navy fighter aircraft in fleet air defense.
Sparrow III is a Raytheon prime contract.

Here is an opportunity to free yourself of worry about a job
that’s here today, gone tomorrow.

S i ; ] Diversified assignments—only possible in a company with
HAWK—the Army s defense against low-altltude Raytheon’s wide range of missile activities—means security
attackers—carries out its destruction in the blind not found in one- or two-project companies. You apply your

zone of conventional radars. Hawk development

and production is under Raytheon prime contract. creative energies to the many projects you work on, and they

in turn are your “insurance” against falling into a rut.
y

Individual recognition comes quickly from Raytheen’s
young, engineer-management—men who are keenly aware of
the engineer’s needs and contributions to missile progress.

.SIi (‘l{l("l‘ : Dynamic Raytheon growth—the fruit of this management’s
s progressive policies—is best illustrated by the fact that Ray-

| theon is already the only electronics company with two

prime missile contracts—Navy Sparrow III and Army Hawk.

& #

The next step is up to you. Why not get frank answers and

TARTAR—A substantial contract for vital electronic helpful information on the type of job suited to your back-

controls for this Navy destroyer-launched missile is

held by Raytheon. This equipment—a tracking ground and talents, its location, salary and other important
radar and associated units-—enables it to “lock details. Write, wire or telephone collect: The number is
on”, cling to target’s path, despite evasive tactics. CRestview 4-7100 in Bedford, Massachusetts. Please ask

for J. Clive Enos.

g

RAYTHEON OPPORTUNITIES NOW OPEN IN:

WEAPONS SYSTEM ANALYSIS - CONTROL SYSTEMS
* PACKAGING + MICROWAVE +« RADAR + SPECIFI-
CATIONS + MISSILE AERODYNAMICS ¢« WIND TUN-

ADVANCED PROJECTS in aeronautical structures

as well as missile guidance and control are now NEL TESTING « AERODYNAMIC HEATING + ROCKET
underway in Raytheon laboratories. New facilities
SRR SR A EC R Gl S R BT 2 ENGINEERING - VIBRATION MEASUREMENT and

DATA REDUCTION

-, 5

= e
g # X&’" e

SECRET

RAYTHEON MANUFACTURING COMPANY
Missile Systems Division, Bedford, Mass.

MISS/ILE SYSTEMS
Y el o T DIVISION
PRELIMINARY NEW DESIGNS of tomorrow's mis-

siles will result from the advanced work being _—

-
done by today's missile engineers. Raytheon plays | '

an imporiant role in this area. Excellence in Electronics
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FREED

MIL-T-27A POWER,
FILAMENT, PULSE

& AUDIO TRANSFORMERS

FOR IMMEDIATE
DELIVERY FROM STOCK

SFORMERS -STANDARD
All primaries 1 /125 v., 60 c.p.s.

Filament Filament
#1 #2

Hi ) @ | L - - | MIL|

at.| Vol ss|88| S5 [E|S |E
_flot. Sect. ctlng Q‘EIV = |E|= |8 %?zs:
[MGP1[400/200| v/ [185.070 [6.3/5| 2 |6.3] 3| HA
[MGP2| 650 /260 |.070 |6.3/5| 2[6.3] 4| I8
[MGP3[  650(/|245|.150 (6.3 | 5|5.0] 3| KB
[MGPa|  800[v/|318[.175 [5.0 | 3[6.3] 8| LB]
[MGP5| 900\ |345[.250 (5.0 | 3 6.3| B| MB|
[MGPs|  700[v/|255|.250 KB |
[MGP7| 1100/ 419].250 L8]
MGPB]  1600|\/]640.250 NB

FILAMENT TRANSFORMERS-STANDARD

All primaries 105/115/125 v., 60 c.p.s.

| Secomdary |  7yest

No. Volt Amp VRMS Case
| MGF1 2.5 3.0 2,500 EB |
MGF2 | 2.5 | 10.0 | 2,500 | GB |
[ MGF3 | 5.0 | 3.0 2,500 FB
| MGF4 | 5.0 | 10.0 2,500 HB |
" MGF5 6.3 20 | 2500 | FB

MGF6 | 6.3 | 5.0 | 2500 | GB
I MGF7 | 6.3 | 100 2,500 B

MGF8 6.3 20.0 2500 | KB |

MGF9 25 | 100 | 10,000 | B

MGF10 5.0 10.0 10,000 KB

SE TRANSFORMERS

»

s - g

g =8 cE g =

S5z 828 & || 2

213 | Pulse 382 | & Zl s

8|e |2 Voltage as [z |83

= |E |28 Kilovo,ts = a 2] =
WPt [V V] 10.25/0.75/0.25 | 0.21.0 |.004 3 (0.7 [250 |
MPT2 |v|v| | 025/0.25 | 0.2:1.0 |.004] 2 [0.7]250]
IMPT3 [V[V| | 0.5/0.5/0.5 | 0.2:1.5 |.002]3 [1.0/250
MPTa [ V[V 0.5/0.5 0215 |.002[2 [1.0250
CRENNMN 05/0.5/05 | 05-2.0 [.002[3 [1.0]500
MPT6 [ V]V 0.5/0.5 0.5:2.0 | .002] 2 [1.0500
MPT7 [v[V|V | 07/07/07 | 0515 |.002|3 [1.5|200]
IMPT8 V|V |V |  07/07 | 0515 |.0022 [1.5]200
IMPTS [V[V [V | 1.0/1.0/1.0 0.7-3.5 | .002] 3 [2.0] 200
[MPTio[ V[ V[V| 10010 | 0735 |.002]2 |26]20C
[Pt [V V[V |  1.0/1.0/1.0 | 1.05.0 | .002]3 2.’0{50({
MPT12| V[ V[V [0.95/0.15/0.3/0.3] 0.2:1.0 | .004] 4 [0.7]700]

AUDIO TRANSFORMERS

Frequ. resp. 30D to 10000 cps - 2 DB. All Case Sizes A)
[

_Impedan:e l:uw:ent el
- X x| ®
§§ Application Eé ‘:‘il Eé s Egéz §§
| — T T T e — a_ = sﬁ
(0 v T - AT
MGA2|Line to Voice Coit ooy |4.8.18] | 0 0 |33 |
‘MLA]“;E;:; Single or P.P. Grids gﬁf“ Thask v oo ‘:
MGA4 Line to Line HANE : o 0 s |
ﬂls_inql: Plate to Line HINEN | |0 i ;i
[MGAG | Single Plate o Voice Coil |JGY | |4,8.18 |40 40 +33
MGA? [Single or P.P. Plates to Line 15K | v o | : 1010 133 |
MGAB | P.P. Plates fo Line 20K || 808, [ 1o 1] |
MGA?:P.P. Plates to Line PN ‘;‘f‘,’,, NE : 1o +%T

Write for further information on these units, and
special designs and complete line of Mil-T-27 Re-
actors also available from stock. Send for complete
catalog. Also ask for complete Laboratory Test In-
strument Catalog.

FREED
TRANSFORMER C0., INC.

1726 Weirfiald Street
Brooklyn (Ridgewood) 27, New York

Circle 127 on Inquiry Card, page 121
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News of Reps

D. C. Quinlan Co., Ambler, Pa., has
been named rep in Eastern Pennsyl-
vania, Southern New Jersey, Dela-
ware, Maryland, and the Washington,
D. C. area for Electralab, Inc., and
the Hippler Sales Co., Webster
Groves, Mo., is their rep in Missouri.

A-F Associates, Pasadena, Calif,,
is now rep for the Electronics Div. of
Iron Fireman Mfg. Co., in Southern
California.

Chester Cable Corp. has named the
Barnum Co. of Dallas, Tex. as rep
in Oklahoma, Texas, Arkansas and
T.ouisiana and R. W. Farris Co., Inc,,
Kansas City, Mo. to cover Iowa,
Kansas, Missouri, Nebraska and a
portion of Illinois.

Paul R. Posakony Co., Denver,
Colo., is rep in Colorado, Utah, and
Wyoming for General Precision Lab-
oratory Ine. TV line.

The D. Dolin Sales Co. was ap-
pointed rep for the Windsor Motoren
Co. They will handle their line of
small fractional HP motors.

Barnhill Associates, Denver, Colo.
and Ault Associates, Menlo Park,
Calif., are now sales reps for Poly-
technie Research & Development Co.

The M. W. Riedel & Co., has moved
to new offices at 316 E. Valley Blvd.,
in Alhambra, Calif.

Paul Harper is now West Coast
rep for Sel-Rex Corp.

Gudebrod Bros. has appointed J.
P. McDonnough of Jermyn, Pa. and
George Fedderson of Chicago, Ill. as
reps for their line of color-coded elec-
tronie lacing tapes.

Frank Tye Sales Co., Chicago 14,
Ill., is now exclusive sales rep in the
Chicago area for Transistor Electron-
ics Corp. of Minneapolis.

The following reps have been ap-
pointed by North Atlantic Industries
to handle their line of instrumentation
equipment: Dayton-Anderson Elec-
tronics Co., Dayton, Ohio, is rep in
Ohio and Western Pennsylvania; De-
sign & Sales Engineering Co., St.
Louis 5, Mo., is rep in Missouri,
Jowa, Kansas and Southern Illinois;
and Carlson Electronic Sales, Chicago
31, Ill,, is technical rep in the states
of Indiana, Minnesota, Wisconsin and
Northern Illinois.

ELECTRONIC
ENGINEERS

needed at

MARTIN

New long-term develop-
ments at Martin in the
field of electronics have
created exceptional op-
portunities for top elec-
tronic engineers. At least
5 years’ experience re-
quired. Salaries from
$9,000 to $15,000.

Openings
in these areas:

® (Circuit Design

¢ Systems

® Inertial Guidance

* Countermeasures

® Digital Computers

* Test Equipment De-
sign

WRITE TO:

William Spangler, Manager
Professional Employment
Department EI-10

The Martin Company
Baltimore 3, Md.

MARTIN

BALTIMORE

Circle 512 on “Opportunities” Inquiry Card, page 123
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* |In Operation Edition Only.
While every precaution is taken to insure accu-
racy, we cannot guarantee against the possibility
of an occasional change or omission in the
preparation of this index.
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Facts You Can Use to Identify and Sell
Your Electronic O.E.M. Market

WHAT'S THE DIFFERENCE BETWEEN ELECTRONIC
O.EM. AND ELECTRONIC END-USER MARKETS?

The end-user market is where electronic Original Equipment
Manufacturers (0.E.M.s) sell their military, industrial and
commercial products. It is an “after market,” entirely distinct
from the original market where O.E.M.s buy their materials,
components, and subsystems.

End-users—commercial, industrial and government—buy finished
electronic products like broadcast transmitters, industrial con-
trolling equipment, radar systems, computers, and missile guid-
ance systems. The original equipment (0.E.M.) market buys
tubes, semiconductors, wire, solder, plastics, pre-assembled cir-
cuits and subsystems, power supplies, relays, etc.—in production
quantities—for assembly and resale to end-users.

Although these “before” and “after” electronic markets are some-
times lumped into one, the people in them differ in buying motive,
selling technique, and personal identity. The O.E.M.s are in the
market for “producers goods”; the end-users are in the market
for “capital goods.”

O.E.M. MARKET RESEARCH WITH THE NEW E.L.C.
CODE

The government’s Standard Industrial Classification (S.I.C.) fails
to distinguish electrical from electronic manufacturers. For years
this has forced manufacturers relying on S.I.C. market data to
promote electronic components to electrical and electronic mar-
kets which cannot buy them in production quantities.

Now a new Electronic Industries Classification, the E.I.C. Code,
has been developed to provide 101 major classifications for elec-
tronic products only. Data from an independent census of
original equipment builders and suppliers are being punched on
the IBM cards according to the E.LC. Code.

Now you will be able to identify and measure your electronic
O.E.M. market potentials using the E.I.C. Code, and ELEC-
TRONIC INDUSTRIES IBM f{acilities. For more information
contact your EI representative.

CAN ELECTRONIC O.EM. MARKETS BE ECONOM-
ICALLY REACHED THRU ROCKET AND MISSILE,

AUTOMATION, AVIATION, AND OTHER END-USER
PUBLICATIONS?

Electronic engineers working for aircraft, missile and industrial
control manufacturers continue to submit most of their declassi-
fied theory and technique for publication in electronic—not end-
user—magazines. Here, they know, is where fellow specialists
working for other aircraft, missile, and control builders will be
looking for electronic progress in these fields.

You will see over 80% of the contributed articles on missile elec-
tronics, electronic controls, and avionics in ELECTRONIC IN-
DUSTRIES, Electronics engineering edition, Electronic Design,
Electronic Equipment Engineering, and Proceedings of the IRE.
Each one of these magazines alone reaches more electronic engi-
neers in missile, industrial control, and aircraft activities than
any TWO of the fourteen end-user publications aimed at these
fields.

. and ELECTRONIC INDUSTRIES delivers you more elec-
tronic O.E.M. subscribers in missile, aircraft, and control fields
than any THREE end-user magazines.

ARE ELECTRONIC O.EM. BUYING INFLUENCES
REACHED BY "TECHNICAL MANAGEMENT" WEEK-
LIES, OR BY ENGINEERING MONTHLIES?

Original electronic manufacturers and end-users need to inter-
weave both engineering and cost judgments in order to buy
intelligently. These cost judgments involve management partici-
pation, obviously, when the product is purchased as capital equip-
ment. Typical examples are the financial and labor-saving
calculations necessary in the purchase of electronic automation
equipment by industrial and commercial enterprises.

But with the exception of such capital goods as test instruments
and light production equipment, the original electronic manufac-
turer buys only for assembly and resale to end-users. Here cost
engineering is largely outside the scope of management decision.
Cost evaluation of alternate electronic subsystems and components
is accepted as a problem only for working engineers—engineers
conversant with the latest ideas in the monthly technical litera-
ture,

For these reasons, electronic ads in missile, electronic and air-
craft weeklies are sometimes logical for finished electronic sys-
tems sold to end-users as capital (or military) goods. But when
selling “producers goods” to original electronic manufacturers
for assembly, system incorporation, and resale, engineering
monthlies are the only realistic, and economical, advertising
media.

WHY ELECTRONIC INDUSTRIES IS — NOW — THE MOST IMPORTANT PUBLICATION SERVING THE
ORIGINAL ELECTRONIC MARKET

FIRST—by thousands—in O.E.M. circulation (see S.R.D.S. listings)
FIRST in missile electronic and avionic circulation (see S.R.D.S. listings)

ELECTRONIC
INDUSTRIES

FIRST in number of letterhead requests for article reprints

FIRST with new ideas in a depth usable to engineers (send for details)
FIRST in market research services (send for details)

AND, DEFYING INDUSTRY TRENDS, ELECTRONIC INDUSTRIES
IN THE FIRST HALF OF

GAINED IN ADVERTISING

182

Chilton Company Executive Offices:

S6th & Chestnut Sts., Phila. 39, Pa.
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A Viking Fable

When the terrible green monster suddenly appeared alongside the
good ship Viking Queen, all hands save one promptly disappeared over
the side into the chill waters of the North Atlantic. Only Lief Smorgas-
bord, radar operator, remained aboard to face the beast.

If we may take a trembling Lief from history, we will follow the
conversation that ensued:

Lief (trembling): Why .. . why didi’t you show up on my scope?

Monster (in a high, feminine voice): I'm enchanted, that's why!
Oh, My. Viking, I'm just a poor princess who has been bewitched and
transforimed into a teen-age she-sea serpent! If you could answer the

Mysterious Riddle, you could break the spell and marry me!
Lief (still trembling): Tie Mysterious Riddle?
Monster (hopefully): It goes like this.
Heart of that which has no ears, but hears;
No eyes, but sees; no nose, but knows . . .
Tube B or not Tube B, that is the question!
Lief managed to answer the riddle, breaking the spell and instantly
transforming the monster into a lovely princess. And so they were married
and lived happily ever after.*

* The single word was “Bomac,” of course.  Lief knew “Tube B
or not Tube B must refer to Bomac tubes, heart of any radar system
(“that which has no ears, but hears, etc.””) Smart one, that Smorgasbord.

e (Y e

LU,

F

Oftices In major clties—Chicaga « Kansas City. + Los Angeles « Dallas » Daytos « Washington
Seattle « San Francisco « Canada: R-O-R Associates Limited, 1470 Dan Mills Road, Don Miils,
Ontario « Export: Maurice |. Parisier, 741-745 Washington St., N.Y.C. 14, N.Y.

Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters;
Circle 2 on Inquiry Card, page 12}

reference cavities; hydrogen thyratrons; silicon diodes; magnetrons, klystrons; duplexers;
pressurizing windows; noise source tubes; high frequency triode oscitlators; surge protectors.
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.».a comprehensive line offering /

superior performance in computer designs RCA FIELD OFFICES

EAST: 744 Broad Street
Newark 2, N, J.
HUmboldt 5-3900
NORTHEAST: 64 ""A™' Street

Needham Hcights 94, Mass.,
Hlllcrest 4-72C0

. a . . EAST CENTRAL: 714 N C Bldg.
transistors. Your RCA Field Representative or your authorized RCA AT N TR ot 3. s Blg

TRinity 5-5600
CENTRAL: Suite 1154, Merchondise

RCA’s line now includes 14 types specifically designed to meet the demand

from computer manufacturers for electrically uniform and reliable

Semiconductor Products Distributor will be glad to discuss with you the

. . . . . Mart Plaza
many advances being made by RCA in this area of electronics. Specify Chicago 54, 1.
WHitchall 4-2900
RCA transistors for your computer designs. For technical data on specific WEST: 6355 E. Washington Bivd.
. ., R . ) Los Angeles 22, Calif.
types, write RCA Commercial Engineering, SectionJ-50-NN,Somerville, N. J. RAymond 3-8361
GOV'T: 224 N. Wilkinson Street
Dayton, Ohio
RADIO CORPORATION OF AMERICA BAldwin 6-2366
L. 1625 '"K'' Street, N. W.
Semiconductor and Materials Division Washington, D. C.

Dlstrict 7-1250

Somerville, N. J.



