1957 Direcfory
of

Microwave Manufacturers

n this issve:

nstrumentation for Hi-& . . .
Aedical Interference Control

November « 1956

WWW.americanradiohistorv.com


www.americanradiohistory.com

B e

DISCAP
CERAMIC
CAPACITORS

specify RMC DISCAPS

fOi” the nitimate

If you want to improve the quality of your
electrical or electronic product you will do well
to investigate the advantages of RMC DISCAPS.
Modern research methods and strict quality
controls have made DISCAPS the outstanding
ceramic capacitors for a wide range of
applications.

RMC offers standard temperature compensating,
heavy duty, high voltage frequency stable, and
temperature stable as well as special types.

If you use ceramic capacitors look to RMC,
DISCAPS are our only business.

Write for complete information on your company letterhead.

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

& R

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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FRONT COVER: Micrawave wavequide configurations herald our 4th annual round-up of micro-
wave equipment manufacturers. In a little over four years this industry has skyrocketed from a
research and development phase ta an industry grossing more than $35 million annudlly. The
role of microwaves in communication systems for military communication and for pipeline, rail-
raad, telephone ond TV services is well known and continue to expand. In this issue clkase turn

to pages 50, 60 and 83 for the latest editorial features on microwaves.
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RADARSCOPE

Revealing important developments and trends
throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

AUTOMATION COSTS MORE! Set makers have
found that automatic insertion of components on
printed circuit boards sometimes costs more than
hand insertion of components. Difficulty appears to
be that conventional components have not been re-
designed for handling by automatic machinery.
Question is: Who will pay component manufacturers
for necessary retooling? Thus far set makers need
components for lowest costs to meet competition and
component makers won’t put up venture capital with-
out guaranteed market.

PORTABLE TV sales during the first four months of

this year accounted for 17% of total retail sales.

SOAP BUBBLE "ATOMS"

ry

Dr. Wm. Mullins of Westinghouse Research Labs illustrates with soap
bubbles how atoms group themselves into orderly “crystal structures.”
“Bubble™ technique permits scientists to investigate on a vastly larger
scale the patterns and defect structures formed by atoms in nature.
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AIRLINER TELEPHONES. We have telephone ser-
vice available from private automobiles and on rail-
road trains. But with the public becoming more and
more airminded it’s a wonder that we don’t have a
telephone service for passengers aboard airplanes.
Many busy traveling business executives would cer-
tainly welcome such a service. Aside from being able
to transact business enroute to distant cities, travel-
ers would be able to inform home or office of changes
on flying schedules, delays, and estimated arrival
times. Telephones on airliners are a sorely needed
gervice.

NEW PIEZOELECTRIC MATERIAL for high tem-
perature applications is lead metaniobate. General
Electric Co. is now in pilot production of this mate-
rial which develops small voltages under pressure at
temperatures up to 500°C. Missile accelerometers is
one obvious application of this new material. An-
other possible application is in a safety device to
detect and control excessive vibration which could
damage jet engines.

TRANSISTORIZED TRANSDUCERS are beginning
to appear. In these items a miniature battery oper-
ated transistor amplifier serves to increase the out-
put signal level of microphones or the power output
of loudspeakers. While these devices are momentarily
confined to audio applications, the trend toward
transistorization of other transducing devices will
undoubtedly eontinue.

TEST EQUIPMENTS of foreign manufacture are
becoming increasingly popular as products to sell in
the U. S. market. European equipment designs are
good and costs of overseas manufacture plus import
and distribution costs still permit competitive pric-
ing. At present two major U. S. electronic producers

are involved in distribution of such high-quality test
equipment and others are eyeing the situation with

interest.

ELECTRONIC RAILROADS featuring push button
control of a whole system from one headquarters
plant, with complete television pictures of all vital
operations are among future possibilities, it was re-
ported to the Signal Section of the Assn. of American
Railroads. At present one of the top priorities is for
cab signals that “tell what to expect where we are
going instead of what we have where we are.”

ELECTRONIC INDUSTRIES & Tele-Tech - November 1956
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PREFERRED TUBE TYPES program will provide
greater standardization in TV receiving circuitry.
RCA’s new listing of preferred tubes includes appli-
cation, e.g., r-f tuners, deflection escillators damper
¢ircuits, and control eircuits.

MINING OF TUNGSTEN, one of four strategic ma-
terials, has been temporarily rescued by a govern-
ment appropriation of $21 million. This appropria-
tion is to carry out a new stockpile program for the
maintenance of production of asbestos. fluorspar.
and eolumbium-tantalum, in addition to tungsten.

CANADIAN COLOR TV is marking time waiting for
i positive statement from the Roval Commission on
Broadeasting. What is needed is a target date for
color telecasting so that set manufacturers ean be
encouraged to tool up.

ELECTRONIC CAMERA

reports indicate that a new electronic
camera has been developed emploving an image icon-
oscope principle that is capable of providing a good
negative or positive print within 12 microseconds
after exposure. Oflicial announcements are not ex-
pected for about another three months. The camera
is suitable for mass use.

carly

AERONAUTICAL COMMUNICATIONS

The 2nd Annual Symposium of Aeronautical Com-
munications held recently in Utica was singularly
successful and it appears that this will be an annual
event here to stay. Attendance this year was approx-
imately 600 as compared to 400 previously. Some 26
exhibitors had displays in the lobby, mezzanine and
ballroom floors of the Hotel Utica. Here are some
items of Intereat that developed during the confer-
ence:

MLIITARY COMMUNICATIONS . .. Future empha-
sis is on long distance reliable communication svs-
tems with minimum number of intermediate re-
peater points. Present facilities for traversing North
Atlantic singled out as needing immediate improve-
ment.

AR SUPPORTED PARABOLIC ANTENNA for tro-
pospherie scatter communications displayed by West-
inghouse drew considerable attention. Unit is made
from vinyvl-coated fibreglass. Air-supported antenna
gits on air-supported column inside-air-supported ra-
dome. Antenna has a vapor deposit of aluminum.
Contemplated sizes are for a 50 ft. dish supported
50 ft. off the ground.

ELECTRONIC INDUSTRIES & Tele-Tech November 1956

EXTRA-SENSORY PERCEPTION wuas subject of
keyvnote address by Dr. J. B. Rhine. The| review of
activities to date indicate this to be a large new area
of research and investigation. .\Iodern[ electronic
equipment such as eIectroencepha105:1":1})}1.'- and coni-
puters have not been employed to fullgst extent.
Neither have drugs or stimulants. Such faculties in
personnel could have important military a|d\';1ntzlges.
BIGGEST DISH YET. There is some indication that
even larger sized parabolic antennas and retflectors
than have been used in over the horizon| transmis-
sions will be built. A 120 1t. design is repirtedly un-
derway. At this rate communication antenhas will be
the skyscrapers of the future.

SYNCHRONOUS COMMUNICATIONS, 4
GE’s Dr. J. P. Costas, evoked considerab
Dr. Costas believes that present usage of
not permit realization of the inherent cap:
the modulation process. His double sideba
using coherent detection techniques (ng
claims Is also superior to present singlg
transmissions. More details on this in a !

paper by
e interest.
- AM does
ibilities of
1d system,
i-fs), he
sideband
iter issue.

CARIBBEAN MICROWAVE

This 28-tt. parabolic antenna at Dorado, Puerto Rice, is

Telecommunication Labs 238-mile "over-thc-horizon™

to the Dominican Republic. The link opcrates on a
891 MC with a pawer of 500 watts.

art of Federal
icrowave link

frequency of
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H+ THERE IS ONLY ONE MAGNET
WIRE WITH AN EXTREMELY HIGH aly
G
SPACE FACTOR CAPABLE OF SUCCESSFUL,
(o]
conTiNuous operaTiON AT 250 (C

IT IS SPRAGUE’

CEROC is an extremely thin and flexible ceramic

insulation deposited on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES
base insulation is unaffected by extremely high ol ) OS2 I
temperatures. Thus, in combination with silicone 100°/, BARE COPPER (SOLID BAR)

or Teflon overlays, Ceroc insulations permit much [
higher continuous operating temperatures than k: -
are possible with ordinary insulations.

There are three standard Ceroc Wires: Ceramic

e e B o

8¢

LARE TAY]

All three Ceroc Wires have far superior cross-
over characteristics to all-plastic insulated wire— I,
i i i i »CHT+ CEROC HEAYY-TEFLON £ &
that facilitates miniatirisation vioh high-relianiy E 2NN
L n on w g -3~ EHANEL SINGLE 311x "]\1:"5‘ [
ity standards. Ei- ENAMEL COTTON "\\::\‘
%

Single-Teflon and Ceramic Heavy-Teflon for oper- A
ation at 250°C feature unique characteristics of Tet-
flexibility, dielectric strength and resistance to % —
moisture. They have been used successfully to POy = e
300°C in short time military applications. Ce- b\"“* - gl?:“c??:g':"{)iﬂ
ramic Single-Silicone, for 200°C application, sol R 1 OF MAGNET
pairs the ceramic with a silicone reinforcement ™ ™ | WIRES
to facilitate winding. B |
SR N S

. W
w(S§e CEROC SINGLE-SILICONE

30 = CST=CERCC SINGLE-TEFLON =,

o

SPACE FACTOR IN PERCENT (BASIS—SQUARE LAY)

~
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]
=GG-DOUBLE GLASS
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i 100,000 *_

CERAMIC * (ERAMIC (ERANIC = =
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10 TR L B
ELECTRIC COMPANY 100 200 300 400
TEMPERATURE, °C
233 MARSHALL ST.. NORTH ADAMS, MASS. (REIPROCAL ABSOLUTE-TEMPERATURE SCALE)
q For product information, use inquiry card on poge 137. ELECTRONIC INDUSTRIES & Tele-Tech °+ November 1956
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ANTI-STORM RADAR

Small, Light early-warning weather-avoid-
ance radar has been developed by RCA De-
tense Electronic Products, Camden. This
50-Ib. system enables pilots to “‘see” and
avoid storms, turbulent areas up to 50 mis.
ahead. For business and private aircraft,
this AVQ-50 system meets “flyweight” re-
quirements for such planes. Photo shows
radar system's antenna installed in nose of
twin-engine business aircratt. Picture of
storm formations picked up by antenna is
projected on a radarscope mounted in
plane’s cabin. Commercial production of
this radar system planned for late 1956.

Radio Engineers’ Jobs

Examinations for Radio Engi-
neer for filling positions in Grades
GS-5 and GS-7 with the FCC in
Washington and throughout the
U. 8., its territories and posses-
sions, has been announced by the
U. 8. Civil Service Commission.
Appropriate education or experi-
ence, or both, are required.

Application forms may be ob-
tained from Regional Civil Ser-
vice Offices in key cities (Boston.
New York, Philadelphia, Atlanta,
Cincinnati, Chicago, Dallas, New
Orleans, St. Louis, St. Paul, Den-
ver, Seattle, San Franciseco and
Los Angeles), or direct from the
U. 8. Civil Service Commission,
Washington 25. Applications ac-
cepted until further notice.

Satellite Transmitter

A tiny transmitter, *“Minitrack,”
has been developed by Naval Re-
search Lab. scientists for wuse in
sending signals from the scientific
earth satellite to radio tracking sta-
tions on the ground. Transmitter
weighs 13 ounces, has a 10 milli-
watt output, and operates on a fixed
frequency of 108 megacycles. West-
ern Electric Co. and Phileo Corp.
developed the transistors for use
in the unit.

ELECTRONIC INDUSTRIES & Tele-Tech

Easy-to-Launch, Cheap
Missile in 1st Flight

Notable for its low cost and ease
of launching, a new, cheap, easy-to-
fire two-stage rocket was recently
sent on its first flight to an altitude
of 80 miles, the Defense Dept. has
disclosed. This high altitude re-
search missile is a Defense Dept.
project by the University of Mary-
land; it is called Terrapin, after
the University’s mascot.

Missile is 15 ft. long, 6% in.
across at its widest point, and
weighs 225 lbs. Designed and built
by Republic Aviation Corp., Min-
eola, N. Y., the missile attained a
speed of 3,800 mph in its initial
test.

Terrapin was designed not as a
substitute or competitor for the
Vanguard space satellite, but to
take atmospheric measurements of
the kinds that Vanguard will be
able to do.

Enlarge Microwave Lab

Construction of a second labora-
tory to be devoted to antenna engi-
neering has been started by the
Wheeler Laboratories, Inec., Great
Neck, N. Y., a microwave develop-
ment group. The new quarters will
be located en a 12-acre plot at
Smithtown, N. Y., and will be an
air-conditioned building of 11,000
sq. ft. forming one terminal of a
1,000-ft. antenna range. New facil-
ity will be self-contained unit with
labs, machine shop and offices.

TRAFFIC WEAPON

Traffic Control by TV is tested on New
York's teeming 10th Avenue with this 17-
in. monitor. Closed circuit TV test con-
ducted jointly by the Port of N. Y. Au-
thority and General Precision Laboratory.

November 1956
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COLOR TUBE DEAL

Top Officers Examine Tube—The 1,000
fine color lines on screen of the Chromatic
single-gun color TV picture tube are pointed
out by Paul Raibourn (right}, the Chairman
of Chromatic TV Labs, to David T. Schultz,
President of Du Mont Labs, after they an-
nounced that Du Mont will undertake a
program leading to commercial production
of the simplified tube, and the manufacture
of a less complex color television receiver
which includes the Chromatic picture tube.

Du Mont to Produce

Chromatic Color Tube

Production of the Chromatic
single-gun color tube and the color
television set using the Chromatron
will be undertaken by Du Mont in
an agreement reached recently by
Allen B. Du Mont Labs and Chro-
matic TV Labs. It is expected that
preparatory work leading to mass
production of both the tube and the
color receiver will be completed
within a year.

Nobel Prize winner Dr. Ernest
0. Lawrence, Univ. of California,
developed the Chromatic tube, which
has a single cathode-ray gun.

Helicopter Problems

Given to Inventors

America’s inventors are being
asked to solve six problems tend-
ing to limit the effective operation
of Army helicopters. The prob-
lems, now in the hands of the Na-
tional Inventors Council, U. S.
Dept. of Commerce, Washington,
are: vibration level detector; rotor
blade stall indicator; helicopter
instrument flight; coating for
skis, or ski-type, landing gear;
electronic “stethoscope’” for gear

components in operation; and
metal-to-metal bond inspection
techniques.
More News on poage &
5
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ELECTRONIC SHORTS

Nearly a half-million electronic tubes ordered at cost of $1,544,631 by
Civil Aeronautics Administration for its airway facilities. Tubes, from
39 manufacturers, needed for 81,000 miles of Federal airways.

Radar installation to speed plane landings put into effect at LaGuardia
Airport, New York. CAA expects radar to increase rate of instrument
Jandings by over 209;.

IBM Corp., New York, took land options on 224 ucres at Yorktown,
N. Y., for new research and administrative center.

Topp Industries, Inc., Los Angeles electronics & mfg. firm is buying
Heli-Coil Corp., Danbury, Conn., which makes a screw thread insert.

Smalier, lighter TV set development reported by Motorola. Inc., Chicago,
and Centralab Div. of Globe-Union., Inc.,, Milwaukee. Chassis area on
17-in. model is 20 percent smaller, and 97 separate parts are in 17
packaged units to elimininate 90 percent of conventional wiring. Sets
to retail at ahout $150 in Motorola’s 1957 line.

Compass system with practically no drift, for precise navigation on
long overwater and polar flights, announced by Sperry Gyroscope, Great
Neck, N. Y. All-transistorized, equipment is called C-10 Gyrosyn Com-
pass System; it was designed under Air Force standards for lightweight
instrumentation providing drift rate of less than three degrees / hour.
Federal Telephone & Radioe Corp., an affilitate of IT&T, plans to establish
a selenium rectifier plant in Prerto Rico.

Photographic memory that can remember things permanently in three or
four colors has been patented by Gilbert W. King, Pacific Palisades.
Calif. This memory uses photographic film, and saves space by using
same spot for several colors. Patent (No. 2,760,404) is owned by inter-
national Telemeter Corp., Los Angeles.

Four were killed and 12 permanently disabled during 1935 working on
construction of the Distant Early Warning (DEW) Line in Canada.

An airborne Doppler navigator, that is entirely independent of ground
station facilities, has been in production over two years, Marconi’s
Wireless Telegraph Co., Ltd., announced. Unit gives continuous flow
of navigational info.; used with gvro-compass & suitahle computer.

Inter-continental ballistic missiles computer. the UNIVAC Scientific
1103A, being used by Lockheed’s Missile Svstems Div., Van Nuys, Calif.
Versatile, lightning-fast computer will be the “heart” of Lockheed’s new
Palo Alto computer center.

Electronic device to prevent mid-air aireraft collisions has been given top
development priority by Collins Radio Co., Cedar Rapids, Ta. Preliminary
detection device is expected to be available to airlines in 1958.

Closed circuit TV for RR crossings being tried out by the New York
Central at Springfield, Qhio. A single watchman can scan sets and
control crossing lights and signals with cameras set up on city streets.

Electronic trail-marking equipment has heen successfully tested by the
Army. Vehicles following storm-blanketed trails through the Arctic will
have guide something like that used by planes following beam in sky.

Educational TV progresses: In Maryland, 6,000 children in Hagerstown’s
eight public schools officially began to learn by TV, and each pupil will
get one hour of TV instruction daily on closed circuit sets; a Ford
Foundation agency and RETMA are supporting the project. In New
York State, a state-sponsored test in two Long Island high scools and
iwo teachers’ colleges began with Dage closed circuit TV equipment.

Coast-to-coast electronic airline reservations network will be installed
with Teleregister Corp. equipment by TWA. Three magnetic drum
centers, at N.Y.. Chicago & L.A., will store space availability info.

Twenty fellowships and 33 scholarships to be awarded in 1956-57 academic
vear by RCA. Grants are going to over 30 colleges in 20 states and D. C.

Who's News: Dr. Emanuel R. Piore appointed Director of Research by
IBM Corp.. New York . .. John F. Sculley named Asst. Vice Pres.-
Adminstration of Western Union’s Engineering Dept. . . . Herman B.
Amster named Manager of Industrial Engrg. for Federal Telephone &
Radio Co.'s radio product line ... Air Vice Marshal John L. Plant, RCAF
(ret), appointed Executive Vice Pres. of Collins Radio Co. of Canada,
Ltd., subsidiary of the U. 8. Collins Radio Co. . . . Frederick R. Kappel
becomes AT&T’s ninth President, succeeding Cleo F. Craig.

Scafter Transmission
System Studied for AF

Westinghouse’s Electronics Div.
in Baltimore is under contract to
RDC’s Rome Air Development Cen-
ter in operating an over-the-horizon
UHF tropospheric scatter trans-
mission system between Verona,
N. Y., and Baltimore. Study is in
the bands of 900 me and 2000 me.

Data resulting from this study
will make it possible to determine
scatter transmission system per-
formance in terms of signal attenu-
ations, fading limits, and band-
width capability, as well as practi-
cal antenna sizes for maximum
gain and diversity considerations.

"Wartime'' Factory
Built in 29 Minufes

Standard components and unit-
ized building block-type construc-
tion made it possible for a com-
plete manufacturing operation to
be set up in 29 minutes at the
Alden Research Center, Westboro,
Mass., in a recent demonstration
for the Eastern Seaboard Defense
Mobilization Council.

Objective was how to keep pro-
duction rolling in time of war
when industrial plants are bombed
out; also, how skills can be stock-
piled so that production lines can
be kept operating all over the
U. S. in time of emergency.

Demonstration started from a
bare floor. Complete manufactur-
ing operation, including lighting,
power facilities and work posi-
tions, was set up. In 29 minutes.
actual production from a 4-posi-
tion operation was coming off the
line. It was pointed out that en-
tire factories can be stored in
warehouses ready for instant use.
and ready to be set up in short
order whenever the necessity
arises.

Alden Systems Co. and the
Alden Electronic and Impulse Re-
cording Equipment Co. put on the
demonstration, which showed that
a portable generator makes estab-
lishment of a factory possible
even in a tent during emergen-
cies.

More News on page [5

ELECTRONIC INDUSTRIES & Tele-Tech + November 1956
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make your scope multi-channel

ENGINEERS

~

)
H
0
0
B

BURROUGKS CORP. « ELECTRONIC INSTRUMENTS DIVISION
Philadelphia 7, Penna.

Department D o 1209 Vine Street

ELECTRONIC INDUSTRIES & Tefe-Tech

November 1956

NEW BEURROUGHS BEAMPLEXER

displays up to 10O separate
Ssignals on a single-channel

scope simultanecusly

Now you can have the advantages of multi-channel oscillo-
graphy at a fraction of the cost of a multi-channel oscillo-
scope. Just hook Burroughs' new Beamplexer up to your
present single channel scope, and you'll be able to observe
up to ten separate channels of information simultaneously
on the face of your present single-gun tube,

The Beamplexer is actually a fast electronic switch. Its
heart is the Burroughs Beam Switching Tube which acts as
a gate, picking the ten parallef input signals off in sequence,
at adjustable speeds ranging from push button to 100 kc,
and putting them out on one line. Each signal can be
located on the scope as desired, and even superimposed
on one another through individual positioning pedestal
controls for each channel. Other controls inciude separate
amplification for each channel.

Power consumption is 120 volts a-c, 60 cps, single phase,
0.73 amps, with the entire unit self-contained for cabinet
or standard relay rack mounting.

Full details on how the Beamplexer can make your
scope more useful . . . make your time more efficient . . .
are given in Technica! Bulletin 346 available for the
asking. Write for your copy.

For product information, use inquiry card on page 137 7
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in waveguide...

Isolators Single, compact units combine
best features previously exhibited only by very
narrow band components. Designed for oper-
ation at very high power levels into severe load-
impedance mismatches without deterioration in
electrical characteristics.

Attenuators Miniaturized designs pro-
duced for severe space, weight, and drive power
limitations. Remotely actuated current varies
attenuation without moving parts.

Introducing

New Microwave

Modulators Faraday
rotation devices originally
designed and produced to sim-
ulate a nutating radar beam.
Ruggedized units satisfy MIL
T-945A.

8 For product information, use inquiry card on page 137. ELECTRONIC INDUSTRIES & Tele-Tech - November 1956
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/n coaxial line...

oy g Ay

Isolators First nonreciprocal ferrite devices

designed in coaxial line — for narrow or
extremely broad band applications.

Coaxial-Line Isolators and other ferrite
units shown here represent new devices just intro-
duced by Sperry’'s Microwave Electronics Division
for advanced clectrenic systems in the 1 to 40 kmc
range. These new components result from an inten-
sive research and development program and have
made possible important advances in many Sperry
systems. Now Sperry has concentrated n its Micro-
wave Electronics Division specialized engineering
knowledge and facilities for production of a large
varicty of advanced ferrite devices.

ELECTRONIC INDUSTRIES & Tele-Tech <+ November 1956

FERRITE Devices

You can see more of these devices in a new
brochure which is yours for the asking. For assist-
ance in applying these versatile devices. consult
engineers of the Microwave Electronics Division.
Telephone or write directly to this division in Great
Neck, N. Y.

i

For product information, use inquiry card on page 137. 9

Microwave Electronics Division

GVRISCOPE COMPANY

Great Neck. New York
DiIVISION OF SPERRY RAND CORPORATION

www.americanradiohistorv.com
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look to Stemco Thermostats first

for precise, sensitive temperature control

If your product requires precise, sensitive temperature control . ..
if it's scheduled for volume production—look to Stemco thermostats first.
Since Stevens produces the broadest range of bimetal thermostats
in the industry, chances are you can use a standard production-line
unit to satisfy all your special requirements exactly. This saves design,
development and tooling expense .. .cuts down on lead time . . .
gives you a better, proven thermostat at lower cost — sooner.

®
STEMCO

STEVENS manufacturing company, inc.
Lexington and Mansfield, Qhio

THERMOSTATS

www.americanradiohistorv.com

1 1YPE S Adjustable Pasitive-octing,
with electrically independent bimetal.
Adjusting stem and terminols ta customer
specification. See Bulletin F-2006.

2 TYPE S Non-Adjustable. Efectrically
identical to adjustable Type S.
Single-stud mounting. Operates to 550°F.
Rating: 15 amps at 115 volts AC,

10 amps at 230 voles AC,
See Bulletin F-2006.

3 TYPE SA Adjustable. Snap-acting with

electrically independent bimetal.

Also single-pole, double-throw.
Adjusting stem and terminals to customer
order. See Bulletin L-6397.A.

4 TYPE SA Non-Adjustable, ls electrically

identical to adjustable Type SA.
Non-inductive-load rating 15 amps

at 115 volts AC, 10 amps ot 230 valts AC.
See Bulletin L-6397-A.

5 TYPE SM Manual Reset. Mechanically and

electrically some os odjustable and non-
odjustable Type SA except for monuol
reset feoture. See Bulletin L-6397-A.

6 TYPE W. Adjustable {shown] or

non-adjustoble types. Snop oction
prevents arcing. Operotion ta 350°F.
Roted at 12 amps at 115 volts AC, § amps
at 230 volts AC. See Bulletin L-6395.

7 TYPE A Semi-Enclasted. Insulated,

elecrrically independent bimetal disc
gives fost response and quick,
snop-action control. Operation from -40
to 400°F. Various mountings and
terminals. See Bulletin L-9070.

8 TYPE A Hermetically Sealed.
Electrically identical to semi-
enclosed Type A. Rated at 8 amps
at 115 volts AC, 4 amps at
230 volts AC, and 4 amps at
28 volts DC. For appliance,
electronic, apparatus
applications. See Bulletin L-9070.

9 TYPE C Semi-Enclosed. Small,
positive-octing. Electricolly
independent bimetal strip for
operation from -73° to 300°F
Terminals and mountings to
customer specifications.

See Bulletin L-6934.

10 TYPE C Hermetically Sealed. Electrically
identical to semi-enclosed Type C

but sealed in ¢crystal con. Also supplied
as double thermostat “alarm‘’ type.
Rated at approximately 3 amps,
depending on application.

See Bulletin 1-6934

11 TYPE R. Sealed. non-adjustable {shown)
ar adjustable styles. Positive acting
for operation to 650°F. Rated at
15 amps at 115 volts AC, 10 amps
ot 230 volts AC. See Bulletin F-2003.

12 TYPE M Semi-Enclosed. Compact unit
with clectrically independent bimetal
disc for appliance and electronic
applications from —60° ta 400°F. Virtually
any type terminal. See Bulletin F-2009.

13 TYPE M Hermetically Sealed. Electrically
same as semi-enclosed Type M, Rating:
B amps at 115 volts AC, 4 amps at
230 volts AC, 4 amps at 28 volts DC.
See Bulletin F-2009. AA-2y
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ELECTRONIC
INDUSTRIES

Facts and Figures Round-Up
November, 1956

RADIO & TELEVISION RECEIVER __
PRODUCTION
1951-1956

{Thousands)

= __'
L recevision seTs — W

RECEIVERS

! 52

Al — 195,

— 1953 __ - 1954
caliFmam. Bgfs ono A SO NDIJFMAMJ JASDONDIILFMANJIJIASOND

——RADIO SETS =

TELEVISION SETS-=

— 1955
J.FMAMIIASD

TOTALS

11956
LI ErL

MAMJJAS

83

1800

|
3
4

888

{ Thousands

-~
8
RECEIVERS

TOP MILITARY CONTRACTORS

VALUE OF FACTORY SALES OF PICTURE AND RECEIVING

The following companies received the bulk of Government funds TUBES—T956.
($15.286 bittion} allocated for Fiscal Year 1956. Picture Tubes Receiving Tubes
Amt. Rec'd %, of Units Yalue Units Yalue
Place Company (millions} Total Jan. 892,385 § 17,016,391 40,141,000 $ 31,314,000
I Boeing Airplane 797 5.2 Feb. 898,063 17,136,695 37,754,000 30,756,000
2 North American Aviation 791 5.2 March 848,055 15,714,365 42,525,000 34,849,000
3 General Dynamics Corp. 788 5.1 April 830,902 15,141,461 35,184,000 28,616,000
4 United Aircraft Corp. 592 3.8 May 906,732 16,123,625 33,015,000 27,145,000
5 Generol Electric Co. 590 3.8 June 776,601 13,663,408 39,037,000 32,176,000
&  American Telephone & Telegraph 515 3.3 July 585,380 10,861,634 31,400,000 24,781,000
7 Ford Moter Co. 485 3.1
8 Lockheed Aircraft Corp. 420 2.7 TOTAL 5,738,123 $105,657,579 259,056,000 $209,637,000
9 Curﬂss-Wrighi’ Corp. 358 23 (From stafistics supplied by RETMA)
10 Douglos Aircraft Co. 295 1.9
EMPLOYMENT
MILITARY-TYPE INSTRUMENT PRODUCTION 250,000 Scientists in the U.S.
8y Types of Instruments and by Years (000,000 added) 40% of Scientists in industry.
Early Remainder divided equally in
1951 1952 1953 1954 1955 1956 Totals education and government,
Yoltage & Current Measuring Inst, $ 3 5§10 $25 % 1 % 3 8% 0 8% 43
Frequency & Time Interval Meas. tnst. $10.8 $80 $10 $83 $14 $ 1.7 $31.2 700,000 Engineers in the Naticn,
Impedance & Standing Wave Ratio 75% of Engineers in industry.
Meas. Inst. $ 2 8% 0% 0% 6% 4% 0% 15 2%, i i 239%, i
Power & Elecfromagnefic Field Meas. Inst. $ 2.3 $49 $1.10 $ 4 $17 § 2 $ 10.6 go/?,e‘:m:g:f,ahon end 23% in
VYaveform Mea.s. and/or Analyzing Inst, $7.2 $43 $1.8 $ .0 $13 $ 3 $ 150 - Dr. A. T. Waterman, Director,
Signal Generating Instruments $147 $148 $42 $44 $48B $ 9 $ 438 National Science Foundation
Active Network Type Instruments $ 0 %515 $13 % 9 ¢ .0 ¢ — 8 39
Passive Network Type Instruments $ 2% 08 3% 4% 0 ¢ — 8 11
_— T —— — —_— —_—— ELECTRIC POWER
TOTALS $358 $34.7 $123 $i152 $10.0 $33 $I11.4

Gross amount of money received

Average Rate: $21,000,000 per year, Average Rate—Last Three Years: $12,500,000
; d 0 H per year, H L)
—From "'The Generol Purpose Electronics Test Instrument Industry”*—U. 5. Dept. of Commerce Year Thzl;osamn:l' B{sg:f{;r; Re{?d':er:f?d
- 1955 8,020,439 19.7
GOVERNMENT ELECTRONIC CONTRACT AWARDS |94 JEsbarved o
This list classifies and gives the value of electronic equipment selected from 1952 4,137,272 39.1
contracts awarded by Government procurement agencies in September 1956, 1951 5,647,672 383

—Edison Electric Institute, Bulletin 223

AIRCRAFT

Today's Bomber contains over 1,500 elec-
tronic tubes.

Today's Medium Bomber requires over 40
miles of wiring as compared to 10 miles in

Today's Jet Fighter requires 5500 wires
totaling approx, 23,000 ft. as compared to
W. W._ Il propeller driven plane which had
515 wires totaling 1,545 f+.

$80,000 is the opprox. cost of radar, fire
control and navigational equipment on All-
Weather Fighters.

Amplifiers 756,284  Radar Equip. 1,725,343
Amplifiers, Audio 63,280 Radiac Equip. 167,206
Analyzers 78.645 Radio Beacon Sets 367,885
Anfen?os 4,233,392 Radic Direction Finders 139,1i5
Batteries, Dry 51,035 Radio Receivers 218.603
Batteries, Mercury 44562 Radio Receivers-Transmitters 1,871,058
Botteries, Storage 657,295 .
A Radio Sets 1,194,878

Cable Assemblies 55,470 . g

cHe Radiosonde 615,785
Circuit Breakers 50,025 . .
Computers 142 444 Radie Transmitters 294,342
Connactors 70,759 §°f°fder=- Tape 101,373 W. W. II.
Fire Control Equip. 7,308,053 Rel"Y‘ . 36,300
Generators, Power {,430,040 elays, Solenoid 356,730
chdseis 29‘ i 03 Resolvers 29. 194
Kits, Radar Modificotion 389,375  Switches ) 25,735
Meters, Frequency 486,400 Telemetering Equip 1,881,019
Meters, Wott 57,990 Teletype Equip. 115218
Oscilloscopes 56,358 Transformers 76,680
Potentiometers 72,284 Tubes, Electron 1,233,958
Radar Components & Spares 72,168 Wire & Cable 684,714

ELECTRONIC INDUSTRIES & Tele-Tech

November 1956
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another example of exciting work ot los alamos...

DETECTION OF THE FREE NEUTRING

Working with the most modern technical equipment, a team of scientists
of the Los Alamos Scientific Laboratory has recently demonstrated the
existence of the free neutrino*. Such an experiment is the culmina-

tion of work on the frontiers of physics, chemistry and electronics, in
which the very latest advances in nuclear theory, scintillator

development, and electronics are combined to achieve an important
milestone in scientific progress. Teamwork of this kind is typical

at the Los Alamos Scientific Laboratory, which welcomes applications
for employment from qualified scientists and engineers. For more informa-

tion, write:
*C. L. Cowan, Jr., F. Reines, _ . ..
F. B. Harrison. H. W, Kruse, Dz.rcfc.tor of Scientific Personnel
A. D. McGuire, Division 1405

Science 124, 103 (1956)

1os ,alamos

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA
g °\ LOS ALAMOS, NEW MEXICO

Los Alamos Scientific Laboratory is operated by
the University of California for the U. S.
Atomic Energy Commission.

For product informatien, use inquiry card en page 137. ELECTRONIC INDUSTRIES & Tele-Tech + November 1956
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ﬁo

H,O + CdCl.
(TARGET)

LiQuiD
SCINTILLATION
DETECTOR

Bank of photomultiplier tubes used in the neutrino experiment.

ELECTRONIC INDUSTRIES & Tele-Tech <« MNovember 1956 For product information, use inquiry card on page 137. 13
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R Eter At

TYPE P4-T1
Freq. Range 7125-7425 ME
1 Max. VSWR 1.10
1 Min. Gain Over.
isatropic - 36.8 dh

Side Lobe Level  —24.0 db

input Connection UG-3434/U
Pressurized
{Max. 15 PSl)

k

.

WWW. alr

Isolated microwave relay installations must
be reliable and require the extra performance
factors of mechanical and electrical design
found only in ANDREw Parabolic Antennas.
Thousands of installations serving over a mil-
lion channel miles of microwave have proven
their superiority.

ANDREW offers a complete range of sizes
and frequencies. Specify ANDREW Antennas for
your microwave system. Here is a representa-
tive selection of stock antennas.

TYPE NUMBERS OF STOCK PARABOLIC ANTENNAS

Freguency Range ANDREW Type Number
(Mc) 41t dia. | 6 ft dia. 8 ft. dia. ] 10 ft. dia. l

_ 890- 920 | 1004a-1 1006A-1 | 10104:1
~920- 960 | 1004A-2 100642 | ‘l’ 101082
_1700-1850 | 2004A-1 | 2006A-1 | 2008A-1 | 2010A-1
_ 1850-1990 | 2004A-2 | 200BA-2 | 2008A-3 | 2010A-3
1890-2110 | 2004A-3 | 2006A-3 | 2008A-3 | 2010A-3
24502700 | P6-24 | | PI0-24
—_37150.4200 | [ | Ps8-37 |

5925 -6425 P4-59 P6-59 P8-59 P10-59
_ 6575-7125 | P4-65 | P665 | P8-65 | P10-65

7125-7425 | P4-T1 P6-71 | P8-71 P10-71

Specifications of these and other stock anten-
nas and special design antennas are available
by consulting the ANDREW Sales Engineer in
your area or by writing to:

hedleeer

L™ CORPORATION
363 EAST 75tk STREET :+ CHICAGO 19

Offices: New York + Boston + Los Angeles » Toronto
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New RETMA Standards

Five new recommended RETMA
Standards have been announced
by RETMA’s Engineering Dept,,
New York: RS8-161 — Unit Stand-
ards for Ceramic Based Printed
Circuits; RS-162—Test Standards
for Ceramic Based Printed Cir-
cuits; RS -163 — RF Radiation
L.ubel; RS-164—Fixed Paper Di-
electric Capacitors in Tubular
Non-Metalliec Cases; and RS-165
—Ceramie Dielectric Capacitors.
Classes 1T and 2, 1,000 through
7.500 Volt Rating.

Portable Microwave
Phone Unit Developed

Capable of ecarrying on seven
conversations simultaneously for
distances up to 30 miles, a self-con-
tained portable radiotelephone mi-
crowave unit has been announced
by Federal Telecommunication
Labs. Unit incorporates transmit-
ter, receiver, antenna and other
components into a single package:
power requirements, says FTL, are
the same asg “those of an electrie
toaster.”

Useful in tlood-stricken areas and
for police and Civil Defense, the
radiotelephone weighs 125 1bs..
operates in the 9,000-11,000 mega-
cyele frequencey band, and uses 115-
volt, 50/60 cyele current. Unit uses
printed circuitry and cross-polari-
zation; printed ecircuit cards are
used for multiplexing the seven
telephone channels.

F.l. Medal Winners

Five vesearch mathematicians
were awarded the Louis E, Levy
Medal of The Franklin Institute,
I’hiladelphia, at annual Medal Day
ceremonies on Qct. 17. They were:
Dr. Arthur W. Burks, Carl H. Poll-
mar. Don W, Warren, and Dr. Jesse
B. Wright, all of the University of
Michigan; and Dr. Robert Mec-
Naughton, Stanford University.

The five men were honored for
their paper. “The Folded Tree,”
which appeared in F. I.’s Journal
last year and dealt with a comput-
ing machine project sponsored by
Burroughs Corp.

ELECTRONIC INDUSTRIES & Tele-Tech

Coming Events

A listing of meetings, conferences, shows, etc., occurring during
the period November to April, 1957, that are of
special interest to electronic engineers

Nov. 1, 8 and 13: Creative Engineer-
ing Symposium, last three of six
lectures, jointly sponsored by Phila-
delphia Sections of AIEE and IRE;
at Univ. Museum, U. of Pa., Phila-
delphia.

Nov. 2-3: Sixth Annual Tool Engi-
neering Conference, sponsored by
IIT and Northwestern and Illinois
Universities in cooperation with
Illinois chapters of the American
Society of Tool Engineers; on the
Hlinois Tech campus, Chicago.

Nov. 7-9: Conf. on Elec. Tech. in
Medicine & Biology, sponsored by
the PGME, AIEE and the ISA; at
the Gov. Clinton Hotel, New York.

Nov. 8-9: Ann. Tech. Conf., Kansas
City, Kans., IRE Section; at Town
House Hotel, Kansas City, Kans.

Nov. 12-16: Natl. Electrical Mfrs.
Assn, Annual Convention; at Tray-
more Hotel, Atlantic City.

Nov. 14-16: Symp, on Applications on
Optical Principles to Microwarves,
sponsotred by the PGAP and Geo.
Wash, Univ.; at Geo. Wash. Univ,,
Washington.

Nov. 15-16: New England Radio En-
gineering Meeting, sponsored by
Region 1, IRE, at Boston.

Nov. 26-30: International Automation
Exposition, at the Trade Show
Bldg., 500 Eighth Ave.,, New York.

Nov. 26-30: Human Engineering Conf.,
co-sponsored by Manhattan College,
New York, in conjunction with 3rd
International Automation Exposi-
tion. in New York.

Nov., 29-30: PPGVC Annual
sponsored by the PGVC;
Fort Shelby Hotel, Detroit.

Mtg..
at the

Dec. 5-7: 2nd IRE Instrumentation
Conf. & Exhibit, PGI, Atlanta Sec-
tion; at the Biltmore Hotel, At-
lanta.

Dec. 10-12: Eastern Joint Computer
Conference, sponsored by the PGEC,
AIEE and the ACM; at the Hotel
New Yorker, New York.

Jan. 14-15, 1957: Symp. on Reliability

& Quality Control in Elec.. spon-
sored by the PGRQC, ASQC and
RETMA; at the Statler Hotel,
Washington,

Jan. 23-25, 1957: Very-Low Frequency
Symposium, sponsored by Denver-
Boulder chapter of PGAP and the
Boulder Lab., Nat’] Bureau of Stan-
dards; at the NBS Boulder Labs,,
Boulder.

Jan. 28-31, 1957: Plant Maintenance
& Engrg. Show and Plant Maint.
& Engrg. Conference; at Public
Auditorium, Cleveland.

Jan. 30, 1957: Electronics in Aviation
Day, sponsored by the PGANE, IAS
and RTCA; at New York.

Feb. 1957: Conf. on Transistor Cir-
cuits, sponsored by PGCT, Phila.
Sec, and the AIEE, at Philadelphia.

Feb. 26-28: Western Joint Computer
Conf., sponsored by PGEC, AIEE
and the ACM; at Los Angeles.

March 11-15, 1957: The 1957 Nuclear
Congress, incl. International Atomic
Exposition; sponsored by AICE and
four other engineering societies —
AIMMPE, ASME, ASCE and AIEE;
2nd Nuclear Engrg. & Science Con-
gress, sponsored by Engineers Joint
Council; 5th Atomic Energy in In-
dustry Conf., sponsored by NICD;
and Hot Labs Committee’s 5th Hot
Labs & Equipment Conf.; all events
in Convention Hall, Philadelphia.

March 18-21: IRE National Conven-
tion, sponsored by all P.G.’s; at the
Waldorf-Astoria Hotel, New York.

April 7-11, 1957: Annual Convention
of NARTB; at Conrad Hilton Ho-
tel, Chicago.

Abbreviations:

AICE: American Inst. of Chemical Engrs,
AIEE: American Inst. of Kleetrical Engrs.

AIMMPE: American Inst. of Mining, Metal-
lurgical & Petroleum Engineers

ASCE: American Society of Civil Engineers
ASME: American Soe. of Mechanical Engrs.
ASTE: American Society of Tool Engineers
ASTM: American Society for Testing Materials
TIAS: Inst. of Aeronautical Sciences

IMS: Industrial Management Society

IRE: Institute of Radio Engineers

ISA: Instrument Society of Amerien

NARTB: National Assn, of Radio & TV
Broadcasters

NICB: National Industrial Conference Board
RETMA : Radio-Electronic-TV Mfrs. Assn.
WCEMA : West Coast Electronic Mfrs. Assn.

November 1956
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Electronic Indusitries News Briefs

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

EAST

GENERAL ELECTRIC CO. changes: Manu-
facture and sales of electrical insulating mate-
trials now handled by a new Special Insulating
Materials Section with headquarters at Sche-
nectady and managed by Louis E. Newman.
GE's Microwave Lab at Stanford Univ. was
transferred from Defense Electronics Div. to
Power Tube Dept.; no change of location or
personnel! planned. The GE Trumbull Com-
ponents Dept., Plainville, Conn., renamed the
Circuit Protective Devices Dept.

INTERNATIONAL  RESISTANCE co.,
Philadelphia, has announced move of its sub-
sidiary, Circuit Instruments, Inc., to a new
12,500 sq. ft. plant at 2801 Anvil St., North,
St. Petersburg, Fla.

SYLVANIA ELECTRIC PRODUCTS, INC,,
New York, made these sales changes: A Dis-
trict Office has been opened in Alexandria, Va.,
for TV, radio and hi-fi sales to dealers in the
Washington area; Arthur Moyer is Manager.
District sales group of Parts Div. moved from
Union City, N. J., to 1000 Huyler St., Teter-
boro, N. J.

ALLEN B, DU MONT LABS, INC., Clifton,
N. J., established a New England branch sales
office at 272 Centre St., Newton, Mass., for
cathode-ray oscillographs and associated elec-
tronic instruments.

BETA ELECTRIC CORP., New York, has
merged with SORENSEN & CO., Stamford,
Conn., RMC Associates, New York, reps for
both firms, has announced.

TELE-DYNAMICS, INC., Philadelphia {for-
merly Raymond Rosen Engrg. Prods.), plans to
move from 32nd & Walnut sts., Philadelphia 4,
to larger quarters at 61st & Parkside Ave.,
Philadelphia 81, in 1957. Firm has a Western
Regional Office in Sherman Oaks, Calif.

DEPT. OF DEFENSE established a center
for monitoring electronic test equipment at
New York University’s College of Engineering,
New York. A team of NYU research engineers
will serve as the staff.

ACME ELECTRIC CORP., Cuba, N. Y., re-
ported a 219, sales increase in last Quarter
of fiscal 1956, plus substantial backlog. Color
TV development is expected to improve sales
of Acme’s color TV transformer business.

KARP, LESSER & CO., INC., 60 E. 42nd
St., New York 17, formed as engineering and
management consultants to sheet metal fab-
rication field and allied industries.

AMERICAN BRASS CO., New York, an-
nounced change of name for its Waterbury
Brass Goods Div., Waterbury, Conn., to the
Fabricated Metal Goods Div. American Brass
is a subsidiary of Anaconda Co.

FISCHER & PORTER CO., in suburban
Philadelphia at Hatboro, named Robert F.
Lane, Asst. to President, to the board. . . .

ELECTRIC STORAGE BATTERY CO., Phila-
delphia, appointed E. Albert Wagner Adminis-
trative Asst. to Director of Engineering.

SPERRY RAIL SERVICE, Danbury, Cenn.,
will manufacture, market, and service West-

16

inghouse Electric’'s Type FE-1 railroad com-
munication radio.

STERLING ENGINEERING DIV., AMERI-
CAN MACHINE & FOUNDRY CO., Laconia,
N. H., has been made a pubsidiary of Potter
& Brumfield Inc.

U, 8. TESTING CO.'S main laboratories at
Hoboken, N. J., have added a new reliability
evaluation department to supply EBovernment
and industry with advanced design and per-
formance information on the reliability of
components.

UNITRONICS CORP. is the new corporate
name of Olympic Radio & Television Ine. and
its affiliated companies, which now include
David Bogen Co, and Presto Recording Co.,
Paramus, N. J.

RAYTHEON MANUFACTURING CO. has
purchased a 15 acre site in Goleta, Calif., for
a8 new engineering laboratory.

ROBERTSHAW-FULTON CONTROLS CO.
has moved its Cleveland office into new quar-
ters at 6116 St. Clair Ave.

PIONEER-CENTRAL DIVISION, BENDIX
AVIATION CORP. has developed two large
ultrasonic cleaning units for the U. 8. Navy.
Two of the units are to be installed at each
of nine Navy aviation overhaul and mainte-
nance bases in the U. S.

RADIO RECEPTOR CO.. INC. has moved
its Semiconductor Sales Department to 240
Wythe Avenue, Broocklyn.

" MID-WEST

GENERAL TAPE CORP., St. Paul, has an-
nounced a new kind of strong transparent
pressure-sensitive tape for business and indus-
trial uses. Top surface of tape is resistant to
acids and alkalis, and impermeable to greases,
oils and powders; comes in %-in wide rolls,
2,592 in. in length.

NATIONAL BOARD OF I. R. E. will meet
at 1957 Southwestern IRE Conference and
Electronics Show at the Shamrock Hotel,
Houston, to be held April 11-13, 19567.

AMPHENOL ELECTRONICS CORP., Chi-
cago, purchased assets of Exact Metal Special-
ties Co.. screw machine firm in Chicago. Exact
is operating as separate division and designated
Plant No. 6.

PLASTIC CAPACITORS, INC., Chicago, has
moved to new and larger quarters at 2620 No.
Clybourn Ave., Chicago.

CURTISS-WRIGHT CORP., Wood-Ridge,
N. J., opened branch sales office at 208 So.
LaSalle, Chicago. Sales reps from the Elec-
tronics Div., Carlstadt, N, J., are included in
new office.

AUTOMATIC ELECTRIC CO., Chicago, in-
creasing size of new headquarters plant by
200,000 sq. ft. to 1,600,000 sq. ft. Scheduled for
completion in suburban Northlake by mid-1957,
building will include both manufacturing and
research facilities. )

MOTOROLA, INC., Communications & Elec-
tronics Div., Chicago, has been certified by the
Signal Corps to participate in the Corps’ Re-
duced Inspection Quality Assurance Plan
(RIQAP).

ELECTRONIC INDUSTRIES & Tele-Tech *
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LAB-TRONICS, INC., Chicago, has moved to
a new and larger plant at 3666 N. Lincoln
Ave., Chicago 18.

GENERAL ELECTRIC opened Microwave
Sales Office in Kansas City, Mo., headed by
‘Wayne E. Evans.

KEIL ENGINEERING PRODUCTS pur-
chased a building at 6833 Manchester, St.
Louis, for its plant and research lab.

AFFTON INDUSTRIES, St. Louis, adding
two new plants, representing 52,000 aq ft., to
ita facilities.

NEELY ENTERPRISES, Los Angeles elec-
tronic mfrs’ reps, expect to complete building
program this Fall with two new structures
in San Francisco and San Diego.

SNYDER MFG,. CO., Philadelphia, appointed
Milton Schindler Director of West Coast Sales.
He was Asst. to President.

HELIPOT DIV., Beckman Instruments, Inc.,
completed move from South Pasadena to tem-
porary quarters in Costa Mesa, Calif., prepara-
tory to occupying new $2,000,000 Newport
Beach, Calif., vlant early next year.

NATIONAL ELECTRONICS CORP., Los
Angeles, opened a third plant and moved cor-
porate offices into the new building at 11815
Vose St.,, No. Hollywood. Firm was recently
formed as consolidation of Morand Electronics,
Los Angeles, and El Ray Motor Co., No. Holly-
wood.

LYNCH CARRIER SYSTEMS, INC., San
Francisco, placing its stock on market for
public sale. Former President Frank W,
Lynch s selling his 40,000 shares of stock in
the electronics firm; D. E. Campbell is now
President.

RETMA President Dr. W. R. G. Baker re-
cently predicted that the expected 807% in-
crease in electronica industry’s annual volume
to $15,000,000,000 by 1960 is “only the first
plateau.’”” GE Vice President warned that
future growth must be ‘“‘more orderly” to keep
the industry on a sound financial basis.

HUPP CORP., Cleveland, has acquired con-
trolling interest in Apparatenbow Nedalo NV,
of Hengelo, The Netherlands. Dutch firm gives
Hupp its first manufacturing facility in Europe.

HIGH VOLTAGE ENGINEERING CORP.,
Cambridge, Mass., has named the Leybold or-
ganization, in Koln-Bayental, Germany, as its
German sales rep, the eighth foreign rep to be
named by High Voltage.

MARCONTI'S WIRELESS TELEGRAPH CO.,
LTD., Chelmsford, Essex, England, supplied
the transmitting equipment for Seouth African
Broadcasting Corp.’s biggest broadcasting sta-
tion, recently opened at Paradys, in the Orange
Free State. High-power short wave broadcast-
ing has thus begun in South Africa; four
transmitters, of planned total of nine, are in
use.

November 1956
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A-MP Pulse System Package Solves Trigger
Problem for High Power Thyratrons

3-IN-1 UNIT CONTAINS:
1. Resonant charging choke
2. Pulse forming network
3. Pulse Transformer

Specifically designed to drive grid of JAN 5948 /1754 Thyratron

Cuts procurement, stocking, testing, assembly problem ask about

by 2/3. Saves time, design work, size, and weight.
' ]
Ol e, . oplonch

Gives better performance, greater reliability.
T O NETWORK AND PULSE

SYSTEM PROBLEMS

Special designs available to meet individual require-
ments. Similar standard designs available on the shelf
for other thyratron trigger applications.

CHARACTERISTICS:
Input: 1200 Volts d-c; Max. 50 Milliamperes Max.

Ovutput Pulse: 2.2 Microsecond Min. at 70% amplitude.
1200 Volts, Max. Positive

Pulse Voltage: .35 Microsecond maximum rise time, 20 to
85% amplitude

Output Impedance: 70 OHMS nominal

Repetition Rate: 0-1400 Pulses per second, higher repetition
rates can be obtained at lower power supply voltages

Network Impedance: 75 OHMS nominal

Pulse Transformer Ratio: — 1: -1

Operating Temperatures: — 55°C to 80°C ambient
Altitude: 10,000 Feet

Shock & Vibration: MIL-E-5400

AIRCRAFT-MARINE PRODUCTS, INC.
Chemicals and Dielectrics Division
155 Park Street, Elizabethtown, Pennsylvanio

A-MP of Canoda, Ltd., Torenta, Cunada ¢ Saciete A-MP de Fronce, Courbevoie, Seine, France
A-MP—Holland N.V., "s-Hertogenbosch, Holland » Aircraft-Marine Products {G.B.) Ltd., Lendon, Englond

ELECTRONIC INDUSTRIES & Tele-Tech + November 1956 For product information, use inquiry card on page 137. 17

www.americanradiohistorv.com


www.americanradiohistory.com

JUR 10 MILLIONTH MILITARY UNI!T SHIPPED THIS YEAR

Military Components
FOR EVERY APPLICATION

\ HUNDRED STOCK UNITS in our catalog B...30,000 special designs

ENCAPSULATED
UNITS
8 years of encapsulation experience

assure maximum reliability in this
class of UTC material.

MOLDED
UNITS
UTC molded units range from % oz.

miniatures to the 100 Ib. 3 phase
unit illustrated.

iUDIO
;tOMPONENTS

HIGH Q
COILS
TC military audio units range from Unequalled stability is effected
ounce subminiatures to high power
iodulation transformers. Standard,
Igh fidelity, sub-audio, and super-

anic types.

in UTC high Q coils thru special
processes and materials. Toroid,
mu-core, and variable inductors

are available to military standards.

UNITED TRANSFORMER CO.

150 Varick Street, New York
WWW.americanra

FILTERS

UTC filters, equalizers and discrim
nators are produced in designs froi
.1 cycles to 400 mc. Carrier, aircraf
and telemetering types available i

standard designs.

PULSE
TRANSFORMERS

UTC pulse transformers cover the
range from molded structures weigh-

ing a fraction of an ounce to high

power madulator applications.-

MINIATURIZED
CONMPONENTS

UTC H-30 series audios are the small-
est hermetic types made. Class A, B,
and H power components of maximum
miniaturization are regular produc-

tion at UTC,

%!'. M. Y. EXPORT DIVISION: 13 E. 40th 51., New York 16, N. Y. CABLES: “ARLAB'
lonistorv.com
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A TRIUMPH OF TELEPHONE TECHNOLOGY

CLARENVILLE, NEWFOUNDLAND

DRAM, SCOTLAMD

MALUTICAL MILES
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Contour of ocean bed where cable swiftly and clearly carries 36 conversations simuitaneousty.
This is deep-sea part of system — a joint enterprise of the American Telephone and Telegraph
Company, British Post Office and Canadian Overscas Telecommunications Corporation.

A great new telephone cable now links North America
and Europe—the first transoceanic cable to carry voices.
To make possible this historic forward step in world
communications, Bell Laboratories scientists and engincers
had to solve formidable new problems never encountered
with previous cables, which carry only telegraph signals.

To transmit voices clearly demanded a much wider

More than 300 electron tubes of
unrivaled endurance operate con-
tinuously, energized by current
sent from land.

A unique triple watertight seal
protects the amnplifiers from pres-
sures as high as 6500 pounds per
square inch.

ELECTRONIC INDUSTRIES & Tele-Tech *+ November 1956

frequency band and cfhcient ways of overcoming huge
attenuation losses over its more than 2000-mile span. The
complex clectronic apparatus must withstand the tre-
mendous pressures and stresses encountered on the ocean
floor, far beyond adjustment or servicing for years to come.

llere arc a few of the key developments that made
this unique achicvement possible:

Precisely designed equalizing net-
works and amplifiers compensate
for the loss in the cable every 40
miles and produce a communica-
tion highway 144 kc. wide.

Power supplies of exceptional re-
liability send precisely regulated
current along the same coaxial
that carries your voice 10 energize
the amplifying units.

BELL TELEPHONE LABORATORIES

Waorld center of communications research and development

For product infarmation, use inquiry card on page 137. 19
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150A High Frequency Oscilloscope

130A Low Frequency Oscilloscope

-hp- 130A Low Frequency Oscilloscope is a versatile,
accurate tool for laboratory and design work, yet its high
gain, balanced input, simple operation and rugged construc-
tion make it a practical production instrument. The instru-
ment also serves as a millivoltmeter or voltmeter.

Horizontal and vertical amplifiers are similar. Sensitivity is
1 mv/cm or 10 mv full scale deflection. Amplifiers have wide
pass bands from dc to 300 KC. Input circuits are balanced
on the five most sensitive ranges. Single ended input is also
available, either ac or dc coupled. Both amplifiers are highly
stable, and their gain may be standardized by an internal
1,000 cycle square wave source. These features, together with

Swif P MIel
g e
Pe]

,u z '§E15r Ty

&

# swrpe 0P
/ TRIGACA SLOPE 68 pamste M pads R

TRIGOER uﬂl -t

@

the instrument’s precision input attenuator, permit use of the
oscilloscope as a millivoltmeter or voltmeter accurate within
5%.

21 sweep times may be set and read directly. Horizontal
sweeps are calibrated from 1 psec/cm to 5 sec/cm. Accuracy
is within 5%, and sweeps are highly linear.

swttpm’“

In most cases, -~p- 130A will accept signals direct from a
standard transducer without preamplification, presenting
findings as a brilliant, high resolution trace visible under

BRIEF SPECIFICATIONS

-hp- 130A Low Frequency Oscilloscope

Sweep Range: 1 usec/cm to 15 sec/cm.

Calibration: 21 sweeps: 1-2-5-10 sequence, 1 psec/cm to 5 sec/cm.
5% accuracy.

Triggering: Internal, line voltage or external 2 v or more.
Pos. or neg. slope, 430 to —30 v trigger range.

Preset Trigger: Optimum setting for automatic stable triggering.

Input Amplifiers: (Similar Vert. or Horiz. Amps). Sensitivity
1 mv/cm to 50 v/cm; 14 ranges plus continuous vernier. Pass band
dc to 300 KC. '

Amplitude Calibration: 1 KC square wave. 5% accuracy.

Price: $450.00.

20 For product information, use inquiry card on page 137.

ELECTRONIC. INDUSTRIES & Tele-Tech -

-hp- 150A High Frequency Oscilloscope

Sweep Range: 0.02 psec/cm to 15 sec/cm.

Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1 usec/cm to 5 sec/cm.
3% accuracy.

Triggering: Internal, line voltage or external 0.5 v or more. Pos. or
neg. slope, +30 to —30 v trigger range.

Preset Trigger: Optimum setting for automatic stable triggering.

Horizontal Amplifier: Magnilication 5, 10, 50, 100 times. Vernicr
selects any 10 cm part of sweep. Pass band dc to over 500 KC.
Sensitivity 200 mv/cm to 25 v/cm.

Now, more than ever, @ means “Complete

November-1954
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Real Dependability
day after day!

SGILLOSGOPE

Revolutionary Convenience

Broadest Possible Usefulness

any light. A special feature of the instrument is the “uni-
versal” automatic triggering system — one preset condition
which provides optimum triggering with almost any input
signal.

-hp- 150A High Frequency Oscilloscope employs plug-
in vertical preamplifiers. These include -hp- 151 A, a high
gain unit with 5 mv/cm sensitivity and frequency response
from dcto 10 MC; and -hp- 1524, adualamplifier permitting
two phenomena to be presented on the CRT simultancously.

Model 150A’s vertical amplifier has good transient response
and less than 0.035 usec rise time, pass band dc to 10 MC.
A 0.25 psec delay line permits viewing the leading edge of
the signal triggering the sweep.

A direct reading panel control sclects any of 24 calibrated
sweeps. The instrument includes the “universal” triggering
adjustment providing optimum triggering for almost all con-
ditions. Model 150A also features a single-shot sweep circuit
which, after “firing”, remains locked out until rearmed.

The instrument’s horizontal amplifier provides sweep mag-
nification of 5, 10, 50 and 100 times. “Reminder” lamps
indicate when the circuit is in use, or the combination of
sweep time and magnification exceeds the maximum cali-
brated sweep time. The amplifier’s sensitivity is 50 mv/cm
to 25 v /cm, pass band dc to 500 KC.

Vertical Amplifier: Pass band dc 1o 10 MC. Optimum transicat re-
sponse and rise time less than 0.035 gsec. Signal delay of 0.25
#sec permits leading cdge of triggering signal to be viewed.

Amplitude Calibration: 18 calib. voltages, 2-5-10 sequence, 0.2 mv
t0 100 v peak-to-peak. Accuracy 3%. Approx. 1 KC square wave,
risc and decay approx. 1.0 gsec.

Prices: -/ip- 150A High Frequency Oscilloscope, $1,000.00.
-hp- 151A High Gain Amplifier, $100.00.
-hp- 152A Dual Channel Ampliher, $200.00.
Data subject 10 change without noiice. Prices [.0.b. factory.

Unitized construction. Basic cir-
cuit elements assembled as sep-
arate vnits. Translucent maunt-
ing boards, hinged sub-chassis
for maximum accessibility.

s B 8

15° turn removes bezel for fil-
ter replacement . or quick CRT
interchange. Bezel provides sol-
id comera bose. Top access door
permits direct CRT connections.

E

Yoitage divider probe. New 10
H#uf copocitance probe has ex-
cdusive clip-on nose; 10 meg-
ohm input impedance.

GET THE COMPLETE STORY! SEE YOUR
-hp- REPRESENTATIVE OR WRITE DIRECT!

®

HEWLETT-PACKARD COMPANY
3636T PAGE MILL ROAD . PALO ALTO, CALIFORNIA, U.5.A.

Field engineers in all principal areas
Coble "HEWPACK' + DAVENPORT 5-4451

Coverage” in electronic test instruments!

ELECTRONIC INDUSTRIES & Tele-Tech -

November 1956

For product information, use inquiry card an page 137, 21
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you'll save time and trouble
by turning FIRST to BUSS!

Makers of a ¢complete line of
fuses for home, farm, commercial,
electronic, automotive and
industrial vse.

22 For product information, use inquiry card on page 137.

By relying on BUSS as your source for
fuses, you can quickly and easily find the
type and size fuse you need. The complete
BUSS line of fuses includes: Standard
types, dual-element (slow blowing), re-
newable and one-time types . . . In sizes
from 1/500 amp. up—plus a companion
line of fuse clips, blocks and holders.

BUSS fuses are made to protect—
not to blow needlessly

When you specify BUSS fuses—users
of your equipment receive maximum pro-
tection against damage due to electrical
faults. And just as important, users are
safeguarded against irritating, useless
shutdowns caused by faulty fuses blowing
needlessly.

BUSSMANN MFG. CO,
UNIVERSITY AT JEFFERSON

ELECTRONIC

WwWw.americanradiohistorv.com

{Division of McGrow Electric Co.)

A component part that operates as
intended helps to maintain the reputa-
tion of your equipment for quality and
service. That’s why it pays to rely on
dependable BUSS fuses.

If you should have a special problem in
electrical protection . . . the world’s largest
fuse research laboratory and its staff of
engineers are at your service—backed by
over 42 years of experience. Whenever
possible, the fuse selected will be available
in local wholesalers’ stocks. so that your
device can be easily serviced.

For more information on BUSS and
Fusetron small dimension fuses and
fuseholders.. \Write for bulletin TT.

uscinony

THS FEINY MAREY N
FUICTRICAL PROTICTION

1SS 4

ST. LOUIS 7, MO.

INDUSTRIES & Tele-Tech -
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More Materials. Alumina, Cordierite, Forsterite, Mag-
nesium Silicate, Steatite, Titanium Dioxide, Zircon, Zir-
conium Oxide...to name a few! Custom formulations
of special-characteristic materials to meet special needs.

@ DD,
e e = e

Mare Production Facilities. The right combination of
equipment for efficient and economical production in
any quantity, large or small! FAST DELIVERIES! Great-
est lineup of high-speed automatic presses in the
industry: Small tablet varieties, multi-impression rotar-
ies, huge hydraulics. Tooling from our own die shops.
Vast kiln space —including controlled atmosphere,
continvous firing.

A Subsidiary of bl ’
Minnesol2 Mining and wst
Manufacturing Company ‘<'

Mare Latitude in Design. Simplest to most complex.
Broad tolerance shapes supplied at prices below those
of almost any other material. Precision tolerances on
intricate shapes. Over half o century of specialized
experience in producing ‘‘'impossibles,’”” Free redesign
service for lower production costs, easier assembly,
improved performance. AlSiMog Extras: High tempera-
ture metalizing, metal-ceramic combinations.

Why not see what AlSiMag can do in your application?
Blueprint or sketch plus outline of operating procedure
will bring you complete details.



www.americanradiohistory.com

24

CLEVELAND CONTAINER (O.

YION CO/L FORMS

A NEW PRODUCT INTRODUCED BY

Makers of CLEVELITE* ...

the QUALITY name for Phenolic Tubing

CLEVELAND’S NYLON FORMS...

THE

CarAgd « DETRO

NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. ).
MEW ENGLAND:
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO

WEST COAST:

For pr

CLEVELAND CONTAINER

6201 BARBERTON AVE.

are a one-piece precision molded, high temperature form
for use with threaded cores.

eliminate costly assembly operations as they can be had
with the collar as an integral part of the form.

collars are notched to prevent slipping turns, speeding
winding operations.

edges are serrated to provide greater friction when engaged
with winding arbor.

have six internal ribs enabling cores to be pressed into
form, eliminating time consuming hand threading
operations.

have unique patented chassis lock, eliminating costly

mounting clips.
resist electrolysis indefinitely.

available in all R.E.T.M.A. standard colors, for easy identi-
fication . . . in certain lengths to fit 8/32 and 1/4-28
core sizes.

Patents Pending

o R

*Reg. U. 8. Pat. 0T,

COMPANY
CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:
IT » MEMPHIS * PLYMOUTH, WIS, » OGDENSBURG. M.Y. + JAMESBURG., N.). + LOS ANGELES

ABRASIVE DIVISION at CLEVELAND, OHIQ
Cleveland Conlaines Conada, Lid., Prescott and Toronto, Ont.

Representatives:

R S. PETTIGREW & CO., 62 LA SALLE RD., WEST MARTFORD, CONN.

IRV. M. COCHRANE CO., 408 S. ALVARADO ST. LOS ANGELES

oduct information, use inquiry card on page 137.
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ELECTRONIC INDUSTRIES & Tele-Tech -

TELE-TIPS

o o |

PIRATING ENGINEERS can be a
risky business, when the other
firm is a customer. One large West
Coast company has had to adopt a
firm policy of refusing to consider
engineers presently employed by
their customers. The possible ef-
fect on sales just does not make
the risk worth while.

EXPANDABLE DISH, a 16-footer,
that can be enlarged to diameters
suitable for seatter transmission
has been developed by General
Electric.

THE NEW PRODUCT is a 5-to-1
gamble, reports D. R. Hull, vice-
pres. of Raytheon Mfg. Co. Hull
blames the four-out-of-five fail-
ures on insuffieient planning and
lack of adequate preparation in
design.

LATEST CLOSED CIRCUIT ap-
plication: To link the hospital
ward with the lobby so that the
kids can see Mom or Dad upstairs
in bed.

BIG EI BOUQUET to the Bell Sys-
tem for enlightened management.
To assure stable, well-balanced
leadership in the field they are
underwriting a liberal arts educa-
tion for selected technically com-
petent employees. Fortunate em-
ployees are relocated, with their
families, to top rank universities
and given one year’'s concentrated
study in the humanities. Unofficial
estimates set the cost to the Bell
System at $20,000 per man per
year.

XMAS SPIRITS will be rare this
year. National Premium Research
Institute reports that American
business execs are dropping some
120,000 customers and friends
from their business gift lists this
year at an estimated saving of
$9,000,000.
(Continued on page 28)
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' PLUG-]
CONNECTQRg

Octal Plug-in
Connectors

Keyed and gaged for use with
RETMA octal type sockets. Termi-
nations supplied to meet practi-
cally any requirement.

Exclusive E-l compression
construction provides super-rugged
seals that withstand the most
gruelling operating-environments

Vibrator and

Special Connectors
Designed for vibrator, chopper and
lock-in sockets. Except for lock-in

types, orientation by pin arrange-
ment eliminates locating key need.

Miniature

| " -
:Iot:;a-ins (@ﬁ (ﬁﬁ & types
Gaged \\ w / &é Same

for precise super-rugged
fit in standard construction
type noval sockets. as large connectors.

-

2
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What Does VACUUM

Do For a Relay?

A high vacuum positively insures clean contacts that

; stay clean. The high temperature processing required
. to achieve an insulating vacuum drives off all vapors that
Jea might contaminate the contacts. The permanent vacuum then

keeps the contacts clean during their storage and service life

f’__f._ since all sources of contamination (such as organic matter,
T > | metallic oxides, etc.} are excluded from the evacuated con-

tact enclosure. Contact resistance actually tends to improve

u { et | with use.

gy 7 _ 9 A high vacuum permits antennas, pulse forming net-
works, and dc circuits to be switched “‘hot” if necessary

“ without the danger of sticking or welding. The arc time is less

. F RD2 than in any other interrupting medium. Since there is nothing

to burn or to ionize, arcing ceases as soon as the contacts are
parted enough so that field emission is no longer possible.

A high vacuum is excellent high voltage insulation per-
mitting the construction of small, efficient contact actu-
ating mechanisms that resist vibration and shock forces.

SRPEDZT In Jennings' Transfer Relays this high vacuum is combined with an efficient
magnetic circuit that has no air gap losses except those of the armature
itself. Sufficient contact pressure is provided by the small 5 to 10 watt
coil to permit rf current ratings of 10 to 15 amperes and contact resist-

ances of less than .01 to .02 ohms.

jREa: Two new transfer relays have recently been developed by Jennings. The

type JGF-RE2 relay is a 10 kv, 10 ampere RE2 vacuum relay enclosed in
a rugged gas-filled container so that it can be mounted in exposed loca-
4l tions. The Type RE4 relay is for higher operating voltages up to 25 kv.
It has a 5 watt actuating coil and like all Jennings transfer relays it
has a simple flange mount so that the high voltage terminals can be
sealed into a pressurized or oil filled container with the low voltage
terminals and the coil accessible from the outside.

If you have difficult switching requirements that can-

IGF-RE2 not be easily met by conventional relay types, we

o would like the opporfunity of suggesting a suif-

' able vacuum relay. lLiferature mailed upon
request.

ennin,

=RADIO C
vaACUUM ELECTRONIC COMPONENTS
RM4
4pOT

JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. P.0.BOX 1278 - SAN JOSE 8, CALIFORNIA

24 For product information, use inquiry card on page 137. ) Eé T
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IN"II'!::IF‘!'!:'”""U‘l\“"IEE 950 to 11,500 mc
SIGNAL GENERATORS

6049
- o
e
'H.l
¢alanad]
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JUST ONE POLARAD
MICROWAVE SIGNAL GENERATOR
CAN MAKE ALL

THESE MEASUREMENTS »

Each Polarad Microwave Signal Generator (4 models cover 950-11,500 mc) is equipped
with the unusually simple UNI-DIAL control that tracks reflector voltages automatically
while tuning continuously. Frequency, accurate to ==1%, is read directly on the single fre-
quency dial. There are no mode charts, no slide rule interpolations necessary.

But, most significant are the built-in features that enable use of these rugged instruments
for so many applications: internal modulation, pulse and FM; internal square wave modula-
tion; synchronization outputs, delayed and undelayed; provision for multi-pulse modulation
input; provision for externaf modulation and synchronization; variable attenuator calibrated
directly in - dbm; engineered ventilation to insure specification performance over long
operating periods.

Contact your local Polarad representative or write directly to the factory for the latest
detailed specifications.

SPECIFICATIONS (all models unless indicated)

-+
Frequency Internal putse modulation: ] External pulse modulation:
Model 7 Range Pulse width: 0.5 10 10 micro- Pollirlfga liosgé:)%ov negative
MSG-1 950 - 2400 mc seconds Rate: 40 to pps
MSG-2 2150 - 4600 me | U€Ia¥: 3to 300 microseconds Pulse width: 0.5 to 2500
Rate: 40 to 4000 pps microseconds
MSG-3 4450 - 8000 mc Synchronization: internal o Pulse separation (for multi-
MSG-4 6950 - 10,800 mc external,sine wave or pulse ple pulses):jl to 2500
MSG-8A 6950 - 11,500 mc gHerosecondy

Frequency accuracy: =19

Power output:
MSG-182: 1mw
MS5G-3, 4 & 44: 0.2 mw

Internal FM:
Type: Linear sawteoth
Rate: 40 to 4000 cps
Synchronization: Internal or
external, sine wave of pulse
Frequency deviation:
MSG-1 & 2: =25 mcs

Gutput synchronizing pulses:
Polarity: Positive, delayed &
undelayed
Rate: 40 to 4000 pps
Voltage: Greater than 25 voits
Rise time: Less than } micro.

Attenvator range: 120 db MSG-3, 4 & 4A: + 6 mcs - second
Aftenuator Accuracy: = 2 db | |nternal square wave "Mse1, 2 $1.72000 AVAILABLE ON EQUIPMENT LEASE PLAN
Output impedance: 50 ohms modulation: MSG-3, 4 .. .$2,190.00

nominaj 40 Yo 4000 pps MSG-4A . $2.450.00 FIELD MAINTENANCE SERVICE AVAILABLE

. 1
. \
LN -ENAB\\

REPRESENTATIVES: Alhuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philade!phla, Portland,

D F.N V.2 ELECTRONICS CORPORATION

~

THROUGHOUT THE COUNTRY

Prices subject to change without notice.

43-20 34th STREET, LONG ISLAND CITY, N, Y,

St. Louls, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Citles

ELECTRONIC INDUSTRIES & Tele-Tech -

November 19564
wwWw americanradiohistorv com

For product information, use inquiry card on page 137.
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Test with ARC

Precision

Fly with ACCURACY

Type H-14A

UHF Signal Generator

Radio technicians and pilots trust ARC test
equipment to keep airborne instruments in tune
for precision navigation and communication.

The Type H-14A Signal Generator has two uses:
(1) It provides a sure and simple means to check
omnirange and localizer receivers in aircraft on the
field, by sending out a continuous test identifying
signal on hangar antenna. Tuned to this signal, in-
dividual pilots or whole squadrons can test their own
equipment. The instrument permits voice transmis-
sion simultaneously with radio signal. (2) It is
widely used for making quantitive measurements on
the bench during receiver equipment maintenance.

The H-16 Standard Course Checker measures the
accuracy of the indicated omni course in ARC’s
H-14A or other omni signal generator to better than
14 degree. It has a built-in method of checking its
own precision.

Type H-12 Signal Generator (900-2100 mc) is
equal to military TS-419/U, and provides a reliable
source of CW or pulsed rf. Internal circuits provide
control of width, rate and delay of internally-gener-
ated pulses. Complete specifications on request,

Dependable Airborne Electronic Equipment Since 1928

f]ircraﬂ Radio Corporation

OmnifILS Receivers =

Course Directors

BOONTON, NEW JERSEY
UHF and VHF Receivers and

Tronsmitters « LF Receivers and Loop Direction Finders « 10-Channel Isclation
Amplifiers « 8-Watt Audio Amplifiers « Interphone Amplifiers « Omnirange Signal
Generators and Standard Course Checkers « 900-2100 Mc Signal Generators

28 For product informotion, use inquiry card on page 137.
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ELECTRONIC INDUSTRIES & Tele-Tech -

TELE-TIPS

(Continued from page 24)

NEWLY ISSUED RETMA
STANDARDS include: RS-161
Unit Standards for Ceramic Based
Printed Circuits, $0.70; RS-162
Test Standard for Ceramic Based
Printed Circuits, $0.30; RS-163
RF Radiation Label, $0.25; RS-164
Fixed Paper Dielectric Capacitors
in Tubular Non-Metallic Cases,
$0.50; RS-165 Ceramic Dielectric
Capacitors 1000-7500 v., $0.80.
Available from RETMA Engineer-
ing Dept., 11 W. 42 St., N. Y. 36,
N. Y.

ELECTROSTATIC SPEAKER
that covers the full audic range—
25 to 25,000 ¢ps—has been devel-
oped by Pickering.

NARTB has launched an informal
contest among the staff personnel
for the purpose of “Seeking ap-
propriate audible and visual sym-
bols or trademarks” to be used by
radio stations that subsecribe and
adhere to the NARTB Radio
Standards of Practice.

CLOSED-CIRCUIT COLOR TV is
now being used to observe ballis-
tic missiles in the Army Missile
Test Center, Cape Canaveral,
Florida. Color TV makes it possi-
ble to observe the first few sec-
onds of missile launching which
was formerly next to impossible,
because of personnel safety pre-
cautions and the extreme varia-
