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FOR MINIATURIZATION

The miniaturization of transformers Fas been a UTC specialty ever
since the development of the Ouncer seri2s in 1937, The importance
of this engineering ‘‘know how"' is reflectec by the large number of UTC
Miniature cqmponents in present milikary equipment, Some examples
of this engineering leadership are illustrated below,

SM Unit AcTum SIZE
— As phocogesaphad
with norma pen for
comparison.

DC CONTROLLED
OSCILLATOR INDUCTORS

OUNCER FILTERS

Ouncer case, ncn hermetic,
is 7s"” diameter x V3" height.
Weight — .06 Ibs

Ouncer case, hermetic, is
15/16" diameter « 13"
height, Weight — .11 ibs.

EXTREME
MINIATURIZATION

gkl MINIATURIZED
AIRCRAFT FILTERS

i

Miniaturized fiter case is
1 11/167 x 1318”7 x 154"
height, Weight — .3 Ibs.

SM ssb-miniature audio
components, 7,186" x 4" x M IATURE A
7/16" height. Weight — bt

.009 lbs.

150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NZIW YIORK 16, N. Y., CABLES: “'ARLAB"
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Test equipment items developed by the Polytechnic Research and Development Co., Inc. permit microwave measure-
ments over a thirty-to-one frequency range. Photograph by Gerald P. Oddo and Henrietta P. Kravis. (See page 138)
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Let ﬂ]@mn@N help you...

...seal components hermetically

...speed up sub-assemblies

Marion portable,
bench-type induction

soldering unit....

SMALL
COMPACT
ADAPTABLE
EFFICIENT
ECONOMICAL
EASY-TO-USE

A PRODUCTION TOOL This unit was designed to simplify and improve
both the quality and quantity of production of many different
assemblies in the electronic and electrical fields. It has been used
successfully for many years in the manufacture of Marion her-
metically sealed instruments. Assembly applications include
magnet assemblies, relay armatures, connectors, capacitors and
transformer cans and germanium diode assemblies; also jewelry,
watches, toys, automotive parts, household fixtures, etc.

HERMETICALLY SEALED COMPONENTS Because of the present intense

interest in hermetically sealed components, Marion offers the
benefit of its experience in true glass-to-metal hermetic sealing
with the Marion Induction Soldering Unit and Marion metalized
(platinum film) glass. Marion platinum film base glass has been

developed to permit higher sealing temperatures, greater thermal
MANUFACTURERS OF o
shock range and resoldering if necessary.

PROFIT FROM EXPERIENCE]nyestigate now. Submit your requirements.
We will be glad to supply samples and quotations. Ask for
bulletin. Marion Electrical Instrument Company, 401 Canal Street,
Manchester, New Hampshire. o

MARION RUGGEDIZED
INSTRUMENTS
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THIS INTERESTING QUARTERLY WILL BE
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Ing. Silvio Garrone,
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Nedre Slottgst. 13,
Oslo.

BELGIUM
Paul Groeninckx,
Avenue Jean Stobbaerts, 43,
Brussels.

= NEW ZEALAND
Richardson, Mc¢Cabe & Co.
Lid., P.O. Box 863,

CANADA
The J. W. Eilis Industries,

42, Lombard Street, Wellington.
Toronto.
SOUTH AFRICA
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Norre Voldgade, 48. G.er;niston -
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Jacques Péres Fils, Nybrokajen 7, Postbox 7026,
4, Avenue de I’Opéra, Stockholm 7.
Paris 1. o
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Muiden. asel.
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5, Dalhousie Square, SR PRSI  e Elmers End, Beckenham,
Calcutta. RER %»@;,5;,;&‘?“1@ Kent, England.

TECHNIQUE IS ALSO PUBLISHED IN FRENCH. |IF THIS EDITION
IS REQUIRED, MARK YOUR COUPON <“EDITION FRANCGAISE”
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: (SEE LIST ABOVE) .
: Please mail me, free NAME :
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: published by Muirhead and Co. :
: Limited. :
I 1
L o
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Low temperature IS

P \ : o Any resistor can reduce voltage and dissipate
k el X ' " : heat. Amazingly few can do it without overheating
- : : themselves! Chief among those who can are IRC

' Resistors. Advanced, yet practical design—unusual
use of heat-dissipating materials—and a rigid quality-
control system—all combine to give these resistance units
low operating temperatures, greater efficiency and longer life.

Low temperature coefficient and noise level.
Meet and beat JAN-R-11 Specifications.

Y4, V2,1 and 2 watts—available in +5%,
+10%, and +20% tolerance.

Easily meet critical requirements of television.

Fully tested by independent agencies under
actual field conditions.



Temperature: coefficients cover many resistance valves ;, |rc

Ty>e BW Insulated Wire Wound Resistors. At Y2, 1 and 2 watts, they
are exceptionally stable, economiccl units for low range applications
- such as meters, analyzers, spark suppression units, TV circuits, fow
x power ignition circuits, Resistance elements are wound uniformly on
insJlated core. Molded phenolic housing protects against humidity
and grounding. Noise and aging are negligible. Technical data
~ Bulletin B-5 contains full details.

Besides unusually rapid dissipation of heat, IRC Fixed
and Adjustable Power Wire Wound Resistors give
balanced performance in every characteristic. Special
cement coatings are designed for low range high tempera-
ture “equirerents—or for maximum protection against
extreme atmaspheric conditions. For exacting, heavy-duty
applications—high voltage bleeders, bias supply, grid
and fi.ament dropping resistors—PWW's are available
in a full range of sizes, types and terminals. Leading
industrial, aircraft and broadcasting users have specified
them for more than 14 years. Technical data Bulle-in C-2
gives complete information,

_

Wher. you’re in a hot spot and need

Fo- extremely fast heat dissipation, e unique mounting brackets
of Type MW Wire Wound Resistors actually transfer heat from

experimental or mairtenance quan- chassis to outside. Other radical departures from conventional design

tities. of standard resistors double- ~ give MW's widest adaptability to individual requirements. MW's are

quick. phone vour IRC Distributor. flat wire wound resistor strips, permanently enclosed by high pressure
: P y y high p

IRC’s Irdustrial Service Plan pro-
vides him with a full stock of
uniformly dependable standard
resistors; he can give you fast,
round-thz-corner delivery of small-
order requirements. We’ll be ‘
glad -o send you his name
and address.

mclding in a special mica-filled phenolic compound. Special feet per-
mi- mounting on any flat metal surface. Low initial cost, lower mount-
inc cost, flexibility in providing taps at low cost, and savings in space,
all offer amazing economies. Ask for technical data Bulletin B-2.

INTERNATIONAL RESISTANCE COMPANY A

403 N. BROAD ST., PHILADELPHIA 8, PA.

Please send me complete information on the items checked below:—

A nce ors ) BW Resistors (B-5)
] MW Resistors (B-2)
1 C r

NAME

TITLE

COMPANY

ADDRESS,

CITY, ZONE STATE

4. F. ARNDT & €O., ADV. AGENCY



e i

Once more, RCA leads the field! This time, with
new rectangular picture tubes which require no focusing
coil or focusing magnet . . . thus effecting important
savings in critical materials.

The currently used magnetic focus in TV sets
requires coils and magnets containing the metals cobalt
and copper . . . both on the Government’s restricted list.

To meet the shortages, RCA engineers have de-
veloped improved electrostatic focusing for wide-
deflection-angle TV tubes—eliminating need for a focus-
ing magnet or coil. Result: The new RCA kinescopes—
which not only make possible savings in critical
materials, but introduce advantages thar destine them
to become industry’s most widely used picture tubes.

Such advantages, for example, as: (a) An improved
electrron gun which provides excellent uniformity of
focus over the entire picture area, and is so designed that
the focusing electrode takes negligible current—permit-
ting voltage for the electrode to be supplied easily and

economically; (b) Focus automatically maintained with
variation in line voltage and adjustment of picture
brightness; (c) Simplification of tube installation and
adjustment for optimum performance.

When RCA produced its outstanding Image Orthi-
con, “eye” of the television camera, it called upon the
superlative Driver-Harris radio alloy Nichrome* V o
provide 95 9%, of the metal componeats of the tube. Now,
in the case of the kinescopes, a Driver-Harris produced
alloy fills a need.

Here are typical examples of how Driver-Harris
stands ready to serve all industry with alloys necessary
for new or standard applications.

During the present emergency, of course, strategic
materials and the alloys made from them are on strict
allocation. However, we shall be glad to make recom-
mendations based upon your specific needs, and serve
you to the best of our ability.

Makers of world-femour Nichrome® and over 80 other alloys
for the electronic, electrical and heat-treating fislds

Driver-Harris Company

NEW JERSEY

HARRISON,

BRANCHES: Chicago, Detroit, Cleveland,

Los Angeles, San Francisco

In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

*T.M. Reg. U. 5. Pot. OfF,
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are worthy of your consider-
ation where small size, high
operating temperature and
high internal resistance are
a specific requirement.

By using Plasticon M film capacitors,
unusual life and resistance are obtained.
Typical of our NEW Plasticon M capaci-
tors are the following:

* Miniature hermetically sealed Type MSCM 104-4C

Capacitance 0.1 mfd. Rated voltage 400 DC

Size 0.400 Dia. 1-5/16" long

AFTER 1000 hours life test at 125°C with 565 VDC applied

Resistance 12,000 megohms measured with 565 VDC applied in 125°C ambient

Miniature hermetically sealed Type MACM 104-4C

Capacitance 0.1 mfd. Rated voltage 400 DC

Size 0.400 Dia. 1-5/16" long

AFTER 1000 hours life test at 125°C with 565 VDC applied

Resistance 40,000 megohms measured with 565 VDC applied in 125°C ambient
temperature

Type MAC 25C05 Rectangular base CP70 style container

Capacitance 0.5 mfd. Rated voltage 2000 VDC

Size 2V x 1-3/16 x 234" high

AFTER 1000 hours life test at 85°C with 2500 VDC applied Send specifications

Resistance 200,000 megohms measured with 2500 VDC applied in 85°C ambient for
temperature your requirements.

MANUFACTURERS
Glassmike Capacitors All Phones: AMbassador 2-3727

Plasticon Capacitors
HiVolt Power Supplies
Pulse Forming Networks ondenser roducts Company

7517 North Clark Street » Chicago 26, Illinois

ELECTRONICS — October, 1951 7



RELAY

Problems
Solved

EASIER - FASTER - BETTER
.+ Potter & Brumfield’s

N these days, when you must deglgn under

pressure of time and the handicap of avail-
ability . . . you need fast, competent "on-the-
job” help to get over the rough spots. Call
the nearest Potter & Brumfield Sales & Engi-
neering Office. Conveniently located through-
out the country, these offices are staffed with
well-trained, competent electrical engineers
... men thoroughly qualified to assist you in
development problems and in selecting the
right relay for your purpose.

Many relay applications can be solved in
several different ways. By using the knowl-
edge of your Potter & Brumfeld relay en-
gineer you are assured of the quickest and

most practical answer to your problem.

Rfer

PRINCETON,

wm/{y.alcl
INDIANA Phone 1208

7

Engineering Service

SALES OFFICES IN PRINCIPAL CITIES
Address Potter & Brumfield in the Following Cities:

ALBANY 7, NEW YORK, 100 State Street, Albany 3-3628
ALEXANDRIA, VIRGINIA, 122 N. Fayette Street, Temple 1718
ATLANTA 5, GEORGIA, 103 Millér Bldg., Hemlock 6161
BOSTON. 16, MASS., 25 Huntington Avenue, Kenmore 6-5580
BUFFALO 2, NEW YORK, 1124 Prudential Bldg., Mohawk 9222
CEDAR RAPIDS, IOWA, 309 Guaranty Bldg.,[Phone: 40833
CHICAGO 34, ILLINOIS, 3352 N. Central Ave., Pensacola 6-6776
CLEVELAND 15, OHIO, 1836 Euclid Avenve, Main 1-1286
DALLAS 5, TEXAS, 7322 Marquette Ave., Emerson 6-6286
DAYTON 2, OHIO, 18 W. Monument Avenue, Hemlock 9661
DENVER 7, COLORADO, 5528 East Colfax Ave., Freemont 3067
DETROIT 35, MICHIGAN, 19481 James Couzens H'way, Vermont 8-346C
INDIANAPOLIS 1, INDIANA, 2208 E. Washington Street, Market 8517
KANSAS CITY 2, MISSOURI, 1010 Porter Building, Logan 9824
LOS ANGELES 6, CALIFORNIA, 2230 W. 11th St., Dunkirk 3-4197
MEMPHIS, TENNESSEE, 1336 Madison Avenue, Phone 2-1914
MILWAUKEE 3, WISCONSIN, 744 North 4th Street, Broadway 2-0517
MINNEAPOLIS 17, MINNESOTA, 5022 29th Avenue, South, Drexe! 1895
NEW YORK 16, N. Y., 13 E. 40th St., Murray Hill 3-7585
PHILADELPHIA, PA., DREXEL HILL, 3611 Berry Ave., Clearbrook 9-0231
PITTSBURGH 19, PA., 600 Grant Street, Court 0131
SAN FRANCISCO 3, CALIF., 1234 Folsom Street, Market 1-4166
ST. LOUIS 5, MISSOURI, 311 Connor Building, Parkview 7622
SEATTLE 1, WASHINGTON, 2217 Fourth Ave., Main 3750
SYRACUSE 1, NEW YORK, P. O. Box 1224, Baldwinsville 662
TORONTO 13, ONT. CANADA, 2273 Danforth Avenue, Oxford 1127
VANCOUVER, B.C., CANADA, 132 W. Hastings St., Pacific 3195
WILMINGTON, NORTH CAROLINA, 4924 Oleander Drive, Phone: 5749
EXPORT: ROCKE INTERNATIONAL CORPORATION

13 East 40th Street © New York 16, N. Y., U. S. A.

Phone: Murray Hill 90200 ¢ Cable Address ARLAB

Standard P & B Relays are Available at
Your Local Electronics Parts Distributor

October, 1951 — ELECTRONICS



NEW

MINIATURE SWITCHES
BY CENTRALAB

STANDARD SIZE NEW MINIATURE SIZE

Now, Centralab, the first name in Electronic Components, offers new design
possibilities in an entirely new line of truly miniature, top-quality, rotary

switches for radio, TV and similar high-frequency, low-power applications.

WANT MORE INFORMATION? SEE NEXT 2 PAGESH®



(ENTRALAB ANNOUNCES A COMPLETE

FOR COMMERCIAL OR

New Centralab Miniature Switches Give
You Top-Quality Construction & Performance

You'll find these new Centralab miniature rotary switches have every quality-
construction feature — every quality-performance characteristic as previously
built into larger size Centralab switches. Swilch sections are high-quality, lam-
inated phenolic or Centralab’s own Grade L5 Steatite. Clips and contacts are
self-cleaning, spring brass with heavy silver plating or coin silver. All other
metal parts are adequately plated to meet commercial or government specifi-
cations. Switches have positive 30° indexing. What’s more, these miniature
% Centralab switches offer identical opportunily with the larger size units for
. having multiple sections on a single shaft. Switches are available with 2 to 11
k ] positions with stops, or 12 position continuous rotation. Of particular interest
for AM-FM-TV designers — these miniature switches may be furnished with
dual concentric shafts coupled with regular line switches and Centralab’s
famous Model 2 Radiohm variable resistors. (See illustrations at right.)




NEW LINE OF MINIATURE SWITCHES

MILITARY APPLICATIONS

o e

Now Centralab offers a completely new, unusually small

rotary switch line — available in a variety of multi-pole,

multi-position, multi-section models and in combination
with line switches and variable resistors.

093 MIN,

X = VARIABLE DIMENSION (3 SECTIONS}

Here’s standard Series 20 miniature switch with standard shaft and
phenolic section with conventional off-on switch added. Also available
with multiple sections.

Aew CLentralab Series 20, miniature, single steatite section switch.
Available in 2 to 11 positions with stops, or 12 position continuous
rotation —and with multiple sections.

Same combination Series 30 unit as shown at left, except that Model 2
variable resistor is mounted at rear of miniature switch. Position of
resistor provides convenience of wiring.

Combination Series 30 miniature switch unit with dual concentric
shaft — permits independent operation of miniature switch including
off-on switch, and Model 2 variable resistor.

If you need a truly small size, long.life switch,
Cenlralal’s new miniature Series 20 and Series
30 switches are the answer. They have been
specifically designed to meet the modern trend
toward greatly reduced size in electronic equip-
ment for high-frequency, low-current applica-

) ®
Division of GLOBE-UNION INC - Milwaukee

l

I
I
I
]
|
;

tions. Extremely compact design and small size,
plus availability of separate sections and index
assemblies provide an adaptability that is in-
valuable (o design engineersand manufacturers.
For complete specification information on the
new Centralab Miniature Series 20 and Series
30 Switch line, mail the coupon today. Manu-
factures’s samples promptly.

CENTRALAB Division of Clobe-Union Inc.
914 East Keefe Avenue, Milwaukee 1, Wisconsin

Please send me complete specification information on Centralab’s new
Series 20 and Series 30 Miniature Switch line.

YHEETE NEVEITE 5V ST avavarsy vay - S






F you plan to start TV station operations
I with a modest equipment investment . . .
and still be sure you get adequate signal
coverage . . . this new “2 kw” is a logical,
economical solution to your problem. Initial
equipment expense is lower than that of
most TV stations on the air today. And tube
costs are low—because all the tubes are
standard types.

Used with RCA’s popular and inexpen-
sive high-gain 3-section Super Turnstile An-
tenna, this transmitter produces 5 kilowatts
ERP—at the lowest cost per radiated kilo-
watt in TV history. Used with RCA TV

e —
il

antennas of higher gain., this transmitter
provides up to 20 kw ERP!

Why not ask your RCA Broadcast Sales
Specialist to help you with your planning.
He can tell you precisely what you’ll need
to go on the air—and how to do it at lowest
cost. Make use of his “know-how.” Call
him today.

ANNOUNCING—a 64-page book on
RCA’s new line of TV broadcast
equipment for a!ll channels, 2 o 83!
An indispensable reference for station
planning. Avaeileble only from your
RCA Broadcast Sales Specialist,

*Effective radiated power

For any TV power to 200 W -go RCAY

i i ) Thay v}
Seasass| g peeneeeneRy | e 2 e
[T BT 50 kw VHF T w § 2k 20 kw VHF
UHF WighSain  VHF i B

The heart of the /2 kw''—
the forced-air-cooled triode, RCA-5762

This service-proved triode features sturdy inte=nal & 4
construction-——and a very efficient plate radiztor. LG
The tube takes less than half the air flow ore-
viously needed for a tube Faving the same power-
handling capability. And it's available through
any RCA Tube Distributor!

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT

CAMDEN, N.J.




*Manufactured under
U.S. Patent 2538122
and other patents
pending.

Vi

DEPENDABLE
Widest possible bias range re-
sults from grid input, common
tie-point feed, simple feed-
back circuit and elimination of
o complex readout matrix—all
exclusive Potter features.

FAST AND ACCURATE
Absolute accuracy up to
130,000 counts per second as-
sured by self-biasing under
wide excursions of line voltage.

SIMPLE AND
STRAIGHTFORWARD
Minimum number of compa-
nents, all turret-lug mounted,
in a true binary-coded decimal
reset circuit.

COMPATIBLE
Binary-decimal coding (1-2-4.
8) directly usable in computers,
recorders and data - handling
systems.

EASY TO MAINTAIN
Tube failure “locks-up” fhe
decade and furnishes instan-
taneous identification through
the an-off synchronization of
neans and tubes, thus simpli-
fying replacement.

NEW!

POTT

Four ultra-visible neons, coded 1-2-4-8, are read as decimals
with unerring ease—provide a swift check on tube operation.

This unique decimal read-out offers unparalleled observa-
bility. The lamps are brilliant and significant under high
ambient lighting at oblique angles and from remote dis-
tances. No other visual indicator can be read faster or with
less. chance of error.

The indicating lamps couple with the decade stages and
follow the true binary progression of count. Trouble in any
stage is instantaneously reflected in its associated lamp.
The lamps themselves are free from marginal voltage
limitations.

In addition to a space-saving of one-third, the newly minia-
turized decade provides a read-out adaptable to remote
mounting. A small plug-in cluster of four neons is optional
as a tube-servicing feature where frequency dividing, for
example, makes a read-out unnecessary.

These electronic counting decades may be obtained as in-
dividual components. They are also available in complete
counting, timing, computing or frequency-measuring sys-
tems. Detailed information or technical assistance will be
provided upon request to Dept. 6E.

POTTER INSTRUMENT COMPANY

115 CUTTER MILL

ROAD, GREAT NECK, NEW YORK
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WILCOX ELECTRIC COMPANY -

14sh ahd CHESTNUT KANSAS CITY 1, MISSOURI U.5. A,




How much can you expect
an oscilloscope camera to do?

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
Scope Imoge Film Recording

'l Single-frame photography of stationary pat-
¢ terns using a continuously running sweep.

-

Scope Image Film Recording

2 Single-frame photography of single transients
* using a single sweep.

R ]

Scope Image Film Recording

3 Continuous-motion photography employing film
* motion as a time base.

7

Scope Image Film Recording

4 Continuous-motion photography employing
« oscilloscope sweep as a time base.

= = - -
- L) * -
- - - e -
- » - T -
- - - -
- - - -
s - . .
" = - -
I - - -
- G - e
- -~ - -
. L) e -
= - - -

S - [
FILM MOTIDN FILM MOTION
TIME BASE & SCOPE SWEEP

5 Continuous-motion photography em loying
« combination of film motion and oscilloscope
sweep as a time base.

16

It’s only reasonable that you should expect the oscilloscope camera you buy
to record what you see on an oscilloscope screen during any period. But can
it be expected to do any more? We think so.

For example, did you know that the F. airchild Oscillo-Record Camera—our
idea of the most versatile 35-millimeter oscilloscope camera now available—
can GREATLY EXTEND THE USEFULNESS OF YOUR OSCILLOSCOPE?

As you know, many non-recurring phenomena occur too rapidly to permit
adequate visual study. Others occur so slowly that continuity is lost. Some-
times you have combinations of very slow-speed phenomena and occasional
high-speed transients. In any one of these cases, the Fairchild Oscillo-Record
Camera will take over where your eye and the oscilloscope leave off.

This extremely versatile instrument is now being used daily by many
hundreds of engineers in widely diver-
gent fields. For an idea of what it can
do for you, study the five scope images
and recordings illustrated at left. Each
solves a particular problem.

Oscillo-Record users especially like
its:

CONTINUOUSLY VARIABLE SPEED CONTROL —
1 in./min. to 3600 in./min.

TOP OF SCOPE MOUNTING that leaves con-
trols easily accessible.

PROVISION FOR 3 LENGTHS OF Fitm— 100,

400, or 1000 feet.
: . : unit. Available accessories include external
For more data write Fairchild Cam- 450 ond 1000 foot magazines, magazine

era Instrument COTP 88-06 Van \Vyck adaptor and motor, universal mount for cam-
§ era and periscope, binocular split-beam

Blvd., Jamaica 1, N. Y. Dept. 120-16A.  viewer.

FAIRCHILD OSCILLO-RECORD CAMERA — 1.
camera, 2. periscope, 3. electronic confrol

-

VALUABLE RECORDS FOR IMMEDIATE EVALUATION
The Fairchild-Polaroid® Oscilioscope Camera produces a photographic print in a minute

Valuable but inexpensive oscillograms for immediate evaluation; automatic one-
minute processing without a darkroom; a set up time of two minutes or less—they’re
just three of the many advantages that are yours when you use the Fairchild-Polaroid
Oscilloscope Camera. Wherever individual exposures meet your recording require-
ments—where you'd like to have permanent records of the traces you're now sketching
or carrying in your memory, this is the camera that can bring new speed, ease and
economy to your job. Prints are 3¥;x4%; and each rcords two traces exactly one-half
life size. Write today for details.

A minute
after
you've pulled
the tab
a finished print
is ready
for evaluation

—LairRcHILD

0./5; CILLOSCOPE RECORDING CAMERRAS
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Ahead of and beyond JAN...

Sprague has developed many
new ways to reduce size and
weight and to improve the

high-temperature performance

e

of components , ;
p '/;I

/3 ‘ 3
Joint Army and Navy component specifica- /.J l} 5
) (v

tions were never meant to limit engineering
progress—and, with Sprague, they most cer-
tainly haven’t!

The extent of what has been achieved is no y
better indicated than by the fact that much of l A
Sprague’s vast military-use production is based | ' - > ()
on capacitors, wire-wound resistors and high- ....‘for new CO"CGP'S bi’fgk

temperature wire insulation for which no standard
JAN specifications yet exist! These are, in effect,
super-JAN-—fully approved via waivers to the

of equipment désign

Typical of Sprague engineering prcgress

equlpr.nent manufacturers. S.UCh cor.nponel.lts ahead of and beyond JAN limits are these
are be.u'lg produced and used in ever increasing famous subminicture, hermetically-sealed.
quantitres. metal-encased paper capacitors. Far

If your problem is one that can be solved by smaller than equivalent JAN stylss and

available in types for 85°C. and 125°C.
operation, these capacitors have helped
make possible a long list of military elec-
tronic equipment, which never could have
met size and weight limitations prior ta the
development of these capacitors. Sprague
Bulletin 213-B gives full technical dota.

smaller, lighter components or by better elevated
temperature performance, chances are excellent
that a Sprague application engineer can help you.

PIONEERS IN ELECTRIC
AND ELECTRONIC DEVELOPMENT

SPRAGUE ELECTRIC COMPANY . NORTH ADAMS, MASSACHUSETTS
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RECOMMENDED
OUTLINE OF APPLICATIONS FERROXCUBE SHAPE
!’ MATERIAL
JUNREE 2 — — - ——
TELEVISION FLYBACK CIRCUITR
a) Flyback transformers 3C U-Core
b) Deflection yokes 3C Ring segment
¢) Correction coils—to improve sawtooth linearity 3C Slug
2 RADIO RECEIVERS
a) 1 F Transformers
b) R F Tuning Coils Bepends 2:“9 !
i) fixed L Erarleer Y9
i) permeability tuning requency
<) Antenna cores 48 Rod
e i S
3 TELEPHONY (Voice Frequency and Carrier) i
a) Interstage transformers 3C E-Core i
b) Transformer for matching to co-axial cable 3C E-Core i
¢) loading coils Special grade Pot-Core ¢
d) Filter circuits (not limited to telephony) Special grade Pot-Core ih
e) Delay lnes (not limited tc telephony) Special grade Pot-Core i
B AN MU pa 8 B SRR
4 PULSE NETWORKS AND TRANSFORMERS |
a) Signal-shaping Depends Simple T
b) Power—to feed magnetrcn directly—built up from upon closed
Ferroxcube rods Pulse width magnetic F
¢) low-power—e.g., in computer applications Special grade | circuit |
5 MODULATION APPLICATIONS }
a) Use of loss effects to achieve AM without FM in 48 Rod I’
modulating Klystron output
—_— R R WE—— ._+_———~
6 APPLICATION OF NON-LINEAR EFFECTS—e.g., in .
saturable core reactors Toroid ]
a) Permeability tuning of diathermy apparatus 48 or rod with
b) Pulse generotion from sine waves saturating
<) Magnetic amplifiers and saturable core reactors circuit

7  RECORDING HEADS

8 i6NiTION cons

a) Automotive
b) Aircraft

—_—r

9 MAGNETOSTRICTION APPLICATIONS

a) Band-pass filters
b) Transducers

N

FERROX

MODERN CORET™ ATE

-

L o — i

R

I AL

FERROXCUBE CORPORATION OF AMERICA

A Joint Affiliate of Philips Industries and Sprague Electric Co., Managed by Sprague
50 East 41st Street < New York 17, New York « Factory: Saugerties, New York
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is a better BOOSTER

From every angle the new Turner Model TV-1 ¢HECK THESE SUPERIOR FEATURES

tie TURNER company,

Booster is the finest on the market today. Under the
worst possible fringe area receiving conditions, the
TV-1 consistently produces sharper, clearer pictures
and crisper, more natural sound.

There are many reasons for the superiority of the
Turner Booster, but the two most important are ad-
vanced electronic engineering and finest construction
using only high quality component parts.

Turner’s low-noise-level cascode circuit stabilizes
the picture, reduces noise and snow to a minimum.,, ..
makes viewing a real pleasure.

The Turner TV-1 is simple in operation. A single
tuning knob permits fine adjustment for the best
reception of picture and sound over all 12 TV chan-
nels. And because it tunes continuously from 54 to
216 megacycles, you can use the TV-1 to amplify FM,
aviation and mobile radio signals. Three position
contral switch turns on the TV set only, the TV set
and Booster, or shuts off both set and Booster.

The unit is quickly and easily installed. Attaches
to any television set. Attractive styling and neutral
finish harmonize with any furniture design.

Continuous Tuning - single knob con-
trol for finest adjustment to permit
best possible reception of both picture
and sound.

Cascode Circuit - inherent low noise
level circuit with great stability and
high signal-to-noise ratio.

Construction - finest quality materials
carefully assembled to rigid Turner
standards assure years of continuous,
repair-free use.

Appearance - handsome cabinet de-
signed to harmonize with any furni-
ture design and finish.

Uses - amplifies FM, mobile and avia-
tion radio signals as well as TV.

Results - most important, the Turner
TV-1 produces an excellent picture
under conditions which nullify the
best efforts of many other boosters.

List Price $57.50

FOR THE BEST POSSIBLE TV RECEPTION, TURN TO

me | URNER Booster

In Canada: Canadian Marconi Co,,
Toronto, Ont., and Branches

ELECTRONICS — October, 1951

WWW. americanradiohistepns.com

905 17th Street, N. E. Cedar Rapids, lowa
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Export: Ad. Auriema, Inc.
89 Broad Street, New York 4



FOR ALL TYPES
OF ELECTRIC AND
ELECTRONIC
COMPONENTS

Hole through shaft allows
top or bottom wiring. Fit
standard  board  thick-
nesses from %"’ through
V4", Mounted heights
from 345"’

Handles innickel-plated
brass are available in 3
sizes ranging from 3%’
length to 6%’ length.
Black alumilite aluminum
handle available in 4%"
length. Ferrules available
on brass and aluminum
handles.

Other Hardware in-
cludes tube clamps, panel
and thumb screws, com-
bination screw and sol-
der terminals, shaft locks,
terminal board brockets,
standoff mounts, etc.

NOW/ Fill Your Need's

SILVER-PLATED BRASS TERMINAL LUGS

INSULATED TERMINALS

Short Lugs. For fow
“headroom” applica-
tions, Mounted heights
from 3%”. In shank
lengths for 6 board
thicknesses, starting
with g,

Through connection for
easy wiring. For board
thicknesses from 15" to
V4", Mounted heights
from 255",

Phenolic. Y4'' diameter,
in rivet or screw stud
type.Voltage breakdown
from 4800 — 11,000 Vv
at 60 cycles RMS.

Ceramic. Silicone im-
pregnated. 5 lengths of
dielectric. Voltage break-
down ratings up to 5800
V. Over-all heights range
from %", including lug.
Forhigh electrical stresses
over a broad humidity
range. Cadmivm plated
studs. Brass terminals
plated for soldering.

-1 §

Turret Lugs. With 2
soldering spaces for 2
or more connections.
Sizes range from !5’
to Y4’ terminal board
thicknesses.  Mounted
heights from 75",

Combination Lug.

Split Lugs. For potted _‘\ 2 S ]
}Jni's -where .lu'er solder- Double End Lugs. : m?'TO':‘OU;i:C econ"\)eo-
ing is advisable. Also Provide terminal posts H nents directlgto m,pew
standard  applications. on both sides of board. g end. Also pryovides fes

movable link connec-
tions at screw end. 3
sizes, 35", U, W
diometer. Bright alloy
plated for easy sol-
dering.

INSULATED FEED THROUGHS

Phenolic. Approved
XXX material.  Brass
bushings, nickel plated.
Brass through-terminals,
silver plated for easy
soldering. Rugged, with-
stand shock and vibra-
tion. Two sizes: for Y4’/
and %" mounting holes.

Ceramic. Silicone im-
pregnated. Threaded
for ¥4"' hole mounting.
O.A. length 74", Volt-
age breakdown 4800
RMS at 60 cycles.

TERMINAL BOARDS SLUG TUNED COILS R. F. CHOKES

Phenolic. Availoble in var-
ious widths and termina! or-
rangements from Y2'' wide to
3" wide. Thicknesses: 3¢""; Y&"/;
36", All boards in 5 sections
scribed for easy separotion.
Special boards made to your
specifications.

Ceramic. Silicone impreg-
nated. Type X1986 with 8 lugs
staked in two rows. Standoffs
riveted and soldered to ground
strap for good grounding at
R.F.frequencies. 1%4" long, 7"
wide. All metal ports plated.
O.A. mounted height: 33¢,"",

Phenolic. 3 sizes:
76" VA", and 2"
high. 5 standard wind-
ings — olso special
windings or as high-
quality phenolic coil
forms,

Ceramic. Silicone im-
pregnated. 5 sizes,
mounted heights from
135" to 11Y5", diam-
eters from 3" to Y2''.
Spring lock for slug.
Cadmivmplated mount-
ing studs. Complete
with  mounting hard-
ware and high, medivm
or low frequency slug.

LHC. High Q iron core
with  6-32  mounting
stud. 8 values from 2.5
mh to 125.0 mh. Wax
impregnated.

LAB. Pie wound on
phenolic core with cot-
ter pin terminals. 8
windings .75 mh to
15.0 mh. Current rat-
ing 125 ma.

CUSTOM to your specifications ot standard government specificafions. C.T.C Engineers
ENGINEERING will design all types of Boords, Coils, ond Terminal Lugs for production in
1 quantity to fill your needs. No extra charge for this service

For complete data and engineering drowings on these and other C.T.C.
Electrical and Electronic Components and Hardware. No obligation.

WRITE FOR §
NEW CATALOG

CAMBRIDGE THERMIONIC CORPORATION, 437 CONCORD AVE., CAMBRIDGE 38, MASS.
West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Blvd., Los Angeles, California

18 October, 1951 — ELECTRONICS



-hp- 200 Series Audio Oscillators
Six standard models, —~hp— 200A and 200B
have transformer-coupled output delivering
1 watt into matched load. —hp— 200C and
200D have resistance-coupled output and
supply constant voltage over wide frequency
range. —hp— 202D is similar to 200D, with
lower frequency range. —hp— 2001 is o
spread-scale oscillator for interpolation or
where frequency must be known accurately.

hp- 650A Resistance-Tuned Oscillator

Highly stable, wide band (10 cps to 10 mc),
operates independently of line or tube
changes, requires no zero setting. Output
flat within 1 db. Voltage range 0.00003 to 3
valts. Output impedance 600 ohms or 6 ahms
with valtage divider.

-hp- 206A Audio Signal Generator

Provides a source af continuously variable
audio frequency voltage with less than 0.1%
distortion. Very high stability, accuracy 0.2
db at any level. Specially designed for test-
ing high quality audio circuits, checking FM
transmitter response and distortion, broad-
cast studio performance or as a low distor-
tion source for bridge measurements, etc.

"HEWLETT-PACKARD @ INSTRUMENTS

ELECTRONICS — October, 1951

Accurate ac test voltages
/2 10 10,000,000 cps

Whatever ac test voltage you need—whatever frequency or magni-
tude you require—there is an -Ap- oscillator or generator to provide
the exact signal desired.

-hp- oscillators offer complete coverage, 1/, cps to 10,000,000 cps.
They are dependable, fast in operation, easy to use. They bring you
the traditional -Ap- characteristics of high stability, constant output,
wide frequency range, low distortion, no zero set during operation.

-hp- oscillators and audio signal generators are used by manufactur-
ers, broadcasters, sound recorders, research laboratories and scien-
tific facilities throughout the world. For complete details on any
-hp- instrument, see your -hp- sales representative or write direct.

HEWLETT-PACKARD COMPANY

2250 A Page Mill Road Palo Alto, Califarnia, U.S. A,
Soles representatives in principol areos.

Expart: Frozar & Hansen, Ltd., San Francisco, New York, Los Angeles

2280
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How Bing Croshy's Shavex
Speeds up Electric Shaving

Model 5M4
Rectifier
illustrated.
Current rating
75MA. Max.
input 130V RMS.
Max. inv. voltage
380V. Size 1”7

... THANKS T0 versaTiLe SELETRON
SELENIUM RECTIFIERS

A wonderful boon to faster whisker removal as smooth as Bing’s voice is the Crosby Shavex®
which changes household alternating current to D.C., thus boosting the power and speed

of any electric razor as much as 40% . . . And built into each unit is a miniature

SELETRON Selenium Rectifier No. 5M4 for trouble-free operation.

The Shavex is very small, and excessive heating within such a compact enclosure could be a problem.
Yet President William H. Burgess of Shavex Division, Electronic Specialty Co.,

Los Angeles 39, says that extensive temperature tests under full load show SELETRON

rectifiers operate much cooler than other rectifiers tested . . . and SELETRON’s

reliability has been confirmed by successful use of the Shavex under varied conditions of
temperature and humidity over a period of several years.

SeELETRON builds "em midget size for radio, TV and other electronic circuits, all the
way up to the giant stack assemblies for industrial use. Perhaps the unusual
Shavex application may give you an idea for putting these versatile selenium
rectifiers to work in some other unique spot . . . If so, SELETRON engineers can

be of real assistance. Write us today, and request your copy of bulletin 104—D-10.

*Reg. T.M, of
Electronic Specialty Co.

SELETRON DIVISION Ljuuuut

RADIO RECEPTOR COMPANY, INC. .[ S p | etron |<
@ Stnce 1922 in Radio and Electronies @ IaisinIninln

Sales Dept.: 251 W. 19th 1., New York 11, N. Y. « Factory: 84 N. 9th St., Brooklyn 11, M. Y. T.M. Reg. U.S. Pat. Off.
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For lasting insulation strength,
Sperry counts on HARVEL 912-C

For more than 10 years, Sperry Gyroscope Company has been insu-
lating coils and other components with Harvel Internal Curing Var-
nishes, because of their excellent mechanical and electrical properties,

Sperry . . . world famous for the quality and performance of its instru-
ments . . . reports these specific advantages from the use of Harvel
912-C, electrical insulating varnish:

V. High mechanical strength. Conductors rigidly bonded into a
compact mass. No soft, tacky varnish interiors to allow movement of
conductors.
2. High dielectric strength . . . 2200 vpm. Electrical properties
retained at high temperatures—unaffected by oil.
3. Fast baking time. 912-C cuts baking schedules as much as 50%—
materially reduces production costs.
Sperry also turns to Irvington for Class “H” flexible insulations when
space and weight are at a premium. Running safely at temperatures
as high as 500°F, these insulations permit using smaller conductors,
and thus open the way to lighter, more compact designs. It will pay

you to investigate these Irvington products—mail coupon today for lagé’oN
the full story. WXSuune/

...'..Q.Q.Q.Q......?“&MHMQH#

TT-10/51

osus O tay o

Irvington Varnish & Insulator Co,

6E Argyle Terrace, Irvington 11, N. J.
Gentlemen:

Please send me technical literature on:

[:] Harvel 912-C Varnish D Class “H” Insulation

Send this convenlent covpon now

Irvingion

Nam? -------
VARNISH & INSULATOR COMPANY CEniams,
Irvington 11, New Jersey Street
Plants: El Monte, California Hamilton, Ontario, Canada | City Zone Stae ,

Represented in the western states by C. D. LaMoree, Los Angeles, Berkeley, Seattle, Portland; Electric Motor Supply Company, Denver

ELECTRONICS — October, 1951 21



MULTI-CAM
TIMER

SINGLE
CAM TIMER
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CAM
ADJUSTMENT

Synchronous Motor Driven

SINGLE CAM and MULTI-CAM

NEW

RECYCLING TIMERS

The new Industrial Cam Recycling Timer con-
tinuously repeats a constant cycle consisting of definite
ON and OFF periods which can be adjusted from 2%
to 98% of the cycle. By means of percentage calibra-
tions on the cam face any desired setting is quickly
and accurately obtained. The time cycle itself can also
be changed easily by substituting simple gear-rack
assemblies. Thus, from one timer, by using different
gear racks you can obtain 50 different cycles ranging
from the lowest cycle of the timer up to nine times
that cycle. The snap action switch operated by the
timer is a single pole double throw, totally enclosed
10 ampere type. We can supply 500 different time
cycles in this model ranging from one revolution in
15 seconds to one revolution in 72 hours.

REMOTE CONTROL FOR SINGLE CYCLE OPERATION AVAILABLE.

The Multi-Cam Recycling Timer is identical to
the Single Cam Timer but operates from 2 to 6 circuits
and incorporates scveral additional features. On
this timer all cams are mounted on a single driving
shaft which assures a common time cycle for all circuits.
Each cam, however, is independently adjustable for a
specific timing sequence. This is accomplished by actu-
ally rotating the cam with finger pressure using the
drum calibrations for guidance. Thus a range of timing
sequences from 0% to 100% is obtainable on ecach
circuit with ease. The elimination of cam followers
and other types of moving parts makes possible this
compact unit. 11 models are available with time cycles
ranging from one revolution in 1 minute to one revo-
lution in 72 hours.

Send today for complete details—er, if you would
like to send us specifications, we shail be glad to make
recommendations based on your particular needs.

Manufactunens of These and Other Temens and (Contnole for Tuduactny

.
TIME DELAY INSTANTANEOUS MANUA|
TIMERS RESET TIMERS SET TIMERS

liGasTin

TIMER> |

CORPDRATIO

TANDEM AUTOMATIC
RECYCLING TIMERS

RUNNING
TIME METERS

INDUSTRIAL TIMER CORPORATION

115 EDISON PLACE,

NEWARK 5, N. J.
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The Collins high frequency radio equipment ern Rhodesia, and Johannesburg, South Africa.
in this 18,000-pound load which went aboard Included for each station are a Collins
at La Guardia field has now extended PAA 231D-20 Autotune® transmitter and four S1N-2
radiophone operations throughout Africa. The fixed frequency receivers with remote control
three new stations arc set up at Leopoldville units, now standard throughout the Pan Ameri-
in the Belgian Congo, Salisbury in South- can World Airways system.

“Reg. U.S. Pat. Off.

For land based radio communications, it's . .

- o = = ——

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W. 42nd 5t.. NEW YORK 18 1937 Irving Blvd., DALLAS 2 2700 W. Olive Ave.,, BURBANK

= =

|
i

N ———— =
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Voltage Maximum | Mounting
0-115 15 :
0-135 1.0

1 V-5 18.50
115 og6 | 113 5 I3 2 V-5M 20.50
Type V-5 i 3 V-5sMT 25.00
1 V-5H 21.00
230 060 | 0230 2 0 2 V-5SHM 23.00
i 3 V.SHMT 27.50
1 V-10 33.00
115 15 oL 10 e 2 V-10M 35.50
- ) 3 \L-IOMT 40.00
1 V-10H 34.00
230 12 e 4 i 2 V-10HM | 36.50
! 3 V-10HMT 41.00
115 3. e 20 ] 4 V-20M 55.00
Type V-20 230 24 e 8 0% 4 V-20HM | 55.00

* 1 Unmounted model.

The trade name Variac is registered al the 2 Protective Case around windings.

U. S. Palent Office. Variacs are palented 3 Protective Case, terminal cover line switch,
under U. S. Patent No. 2,009,013 and are convenience outlet and line cord.
manufactured and sold only by General Radio

Protective Case, terminal cover and BX outlet.
Company or ils authorized agenis.

Two gang assembly — requires type 50-P1 choke —

$12.00.
T 5. 0-115 40 45.0 4 50-A 140.00
= 10. 0-115 80 90.0 5 50-AG2 | 310.00
Type
50 5 7 0-230 20 31.0 4 50-B 140.00
14. 0-230 40 62.0 5 50-BG2 | 310.00

Write for the NEW Variac Bulletin

%> GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass.
90 West Street NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38



Three
Phase

to Select s
the @a nac (or the Variac Assembly) for Your Needs
OUTPUT
Input AMPERES
Volts KVAa2 | VOLTSY)| Ratedc | Maxd| Type Price Description
| p
115 17 &};g 11(()) 11% 200-B $ 12.50 | Uncased, with terminal strip.
V-3 18.50 | Uncased, with terminal strip.
115 86| O o IS lvsM 20.50 | With case and terminal sirip,
. | V.sMT 25.00 | With case, terniinal box, line cord, plug and switch.
V-10 33.00 | Uncased, with terminal strip
113 1.5 g_-};g 1188 }88 V-10M 35.50 | With case and terminal strip.
[ : . V-10MT 40.00 | With case, terminal box, line cord, plug and switch.
15 3. e o 2 | v-20M 55.00 | With case and terminal bo.
115 s, &:;g ﬁg :(S)g 50-A 140.00 | With case and terminal box.
0-115 40.0 520 2-Gang for Windings in parallel. Reguires one S0-Pl1
115 6. 0-135 400 | w0 |Y-20G2 12600 | n7 (3{2). go 1 par "
0-115 60.0 78.0 3-Gang for Windings in parallel. Requires one 50-Pl1
115 9. 0-135 600 | 600 [V-20G3 18200 |k N$12) and one 50-P2 Choke (812)
0-115 80.0 9.0 2-Gang for Windings in parallel. Requires one 50-Pl
115 10. 0-135 80.0 800 | 50-AG2 31000 | " ($12). p 4
0-115 120. 135. 3-Gang for Windings in parallel. Requires one 50-P1
s 15. 0-135 120, 120. | 30-AG3  [460.00 |00 B812) and one 50-P2 Choke (312)
0-230 20 26 | V-sH 21.00 | Uncased, with terminal strip.
230 .60 0-270 20 20 | V.sHM 23.00 | With case and terminal strip.
115 0-270 1.0 10 | V.SHMT 27.50 | With case, terminal box, line cord, plug and switch.
) plug
0-230 4.0 52 | V.10H 34.00 | Uncased, with terminal strip.
230 1.2 &gg 3(0) 33 V-log:}’r 36.50 | Witk case and terminal strip.
115 g g V-10 41.00 | With case, terminal box, line cord, plug and switch.
230 L7 &g‘;g gg ;(5) V.5G2 49.00 |2-Gang for Windings in series. Cannot be used with
115 . 0-270 25 25 grounded load.
0-230 8.0 10.4
230 2.4 2_‘3;3 3(0) 3(0) V-20HM 55.00 | With case and terminal bov.
115 K ¥
A oL o 2-Gung for Windings in series. Cannot be used with
230 3, 0-270 10.0 100 | V-10G2 79.00 ded loud
115 0-270 50 50 grounded load.
0-230 16.0 208 - R .
230 48 0-270 16.0 160 | V.-20HG2 |126.00 2-Gang for Windings in parallel. Requires one type
115 0-270 80 80 50-P1 Choke (812).
230 6. &3‘7}8 ggg ggg V.20G2 126.00 Z-Gangmjf:)ir Windings in series. Cannot be used with
115 0-270 100 | 100 | groundedtipad.
0-230 200 31.0
230 7. 0-270 200 200 | 50-B 140.00 | With case and terminal box.
115 0-230 10.0 100
0-230 40.0 62.0 — . .
230 14. 0-270 400 400 50-BG2 310.00 2»(;'311})[ _8! Wmdéngx in parallel. Requires one type
115 0-230 200 | 200 -P1 Choke (812).
0-230 60.0 93.0 S .
= J-Gang for Windings in puralld. Requires one type
230 21. 0-270 %00 | Q0 150-BG3  460.00 | Tk ke (312) and owe S0-P2 Choke (812),
115 0-230 30.0 30.0
0-460 20 26 | 2-Gang for Windings in series. Cannot be used with
460 1.2 0-540 20 20 | Y-3HG2 5:4200 grounded load.
160 2.4 &ggg :8 .45(2) V-10HG2 | 81.00 Z-§Z:Lgnd{(;rlomindings in scries, Cannot be used with
460 4.8 &ggg gg 12(4) V-20HG2 |126.00 2-?;1;;gnd{$rlofz{;indfng.\‘ in series. Cannot be used with
460 14, 8_—4528 %8 g(l)g 50-BG2 310.00 2-g;:;lgnd{;rlng;iindings in series. Cannot be used with
230(e) J 1. &g;g gg %g V-SHG2 54.00 | Open Delta Circeuit.
|
230 2. s ah 32 | V-10HG2 | 81.00 | Open Delta Circuit
230 3. 0-230 5.0 7.5 V-5G3 68.50 | Wye Circuit. Overvoltage connection not recommended.
230 4, &;;(0) gg 1(8)8 | V-20HG2 (126.00 | Open Delta Circuit.
230 5. 0-230 10.0 130 | V-10G3 113.00 | Wye Circuit. Overvoltuge conncction not recommended.
20 | 10, 0-230 20.0 260 | V-20G3  (182.00 | Wye Circuit. Overvoltage connection not recommended.
B0 | 12 e N0 | B0 s0.BG2 (310,00 |Open Detta Circui.
230 18. 0-230 40.0 450 |50-AG3  460.00 | Wye Circuit.
460 2. 0-460 2.0 26 | V-SHG3 76.00 | Wye Circuit. Overvoltage conncction nol recommended.
460 4. 0-460 4.0 5.2 | V-10HG3 [116.00 |Wye Circuit. Overvoltage connection not recommended.
460 8. 0-460 8.0 104 | V-20HG3 [182.00 | Wye Circuit. Overvoltage connection nol recommended.
460 25, 0~460 200 31.0 | 50-BG3 460.00 | Wye Circuit. Overvoltage connection not recommended.




is an INDIANA

Lol

ALNICO V

. weighing 350 pounds and-develop-
ing a magnetic field of 8,000 gausses
in a gap 1%” long, this giant horn type
permanent magnet was developed for
one of the nation’s leading university
research laboratories. It is vsed in de-
velopment work in the fields of nuclear
physics, micro-wave research and poly-

merization.
Self-powered permasent magnets have long : s
been preferred for thousands of applications T4 e
in industry, electronics, communications and e . § = g
research . . . preferred because they are so . * '
compccr, easy to install and produce uniform ’ ‘ e
magnetic force without heat or moving parts. T ' e |
Now, THE INDIANA STEEL PRODUCTS COM- L : X Alni
PANY. ‘world’s largest producer of permanent . dew : e
magnets, offers INJIANA" HYFLUX Alnico V— i 7 - . =l
the mast powerful permanent magnet material " or. more - i}
commzrcially produced. Us V6% greater guar-  gre 1 b , et
anteed energy product assistsin developing it S : e i
new Lses to swell thz 30,000 existing applica- L e swina to : T SN
tions for which THE INDIANA STEEL PRODUCTS PR : A
COMPANY has furnished magnets.
From Design to Delivery . . . your production Let INDIANA’'S designing and unified services save
or design problem may easily —and economi- you time and money —and remember only INDIANA
cally—be solved with an efficient, powerful makes HYFLUX—the magnet material that at no
INDIANA HYFLUX magnet. extra cost gives you 16% more guaranteed energy
INDIANA'S engineers will cooperate fully— for Alnico V.
place at your disposal their vast experience at Write or Phone Today! Ask for 11A catalog of stock
no cost to you. experimental magnets.

INDIANA THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA ¢ ¢ o Sales Offices Coast to Coast
PERMANENT

MAGNETS

SPECIALISTS ENERGY" 1908

IN

“"PACKAGED SINCE
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HAYDON

research and engineering
staffs constantly seek to develop new
and build better products. One example
is the HAYDON 400 cycle timing motor.
This is an hysteresis type synchronous
timing motor, for use as a separate
motor or in many ditferent types of tim-
ers. HAYDON personnel and plant are
equipped to build motors and timers
using D.C., 60 cycle or 400 cycle for

military or civilian applications.

October, 1951 — ELECTRONICS



SYNCHRONOUS
TIMING MOTORS and TIMERS

SPECIFICATIONS:
Hysteresis type synchronous timing motor, essentially two phase . . . furnished
with capacitor for self-starting operation on single phase . . . standard gear
trains available, special designs available for quantity production . . . speeds
available with standard gear trains range from 1/60 to 30 rpm . . . weighs
approximately 6-1/2 oz. . . . dimensions, except for slightly greater depth,

closely follow those of HAYDON 60 cycle timing motors.

FEATURES:
Inherently accurate approach to timing problems. Not affected by variations in
temperature, supply voltage, load and altitude. R-F filtering or shielding not re-
quired. Brush life or wear not a problem. Where primary current supply is 400

cycle, rectifying equipment and duplication of wiring may be reduced

or eliminated.

HAYDON

Write for a copy of Engineering Bulletin %2
for complete information on the 400 cycle motor.

AT TORRINGTON HAYDON Manufacturing Co., Inc.

2 SUBSIDIARY OF GENERAL TIME CORPORATION
HEADQUARTERS FOR 2434ELM STREET

T I M I “ G TORRINGTON CONNECTICUT

ELECTRONICS — October, 1951
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us lrlues of CLARE

when unfailing

gt 5

" CLARE hermetizally
_secled relay with
sol:Jé:r terminals,

C.P. CLARE & CO.
SEALED RELAY
__Sks4007

AH3304-]
 VOLT324-28D8.

= i, =
= Sl Sl e O

Conneclﬁion diagrams clearly and per-

. manently imprinted by silk screen proc‘- .

; ess. Not just stamped upon top of en- i »
closure.

i
=

L

SAF: 4986902
C.P. CLARE 8 CO.
"SEALZID RELAY
. RP 369961

. ANJ3303-y -
- VOLTS#4-28DC.

-

Same relay
‘ - with AN Plug
id  Connedor

This small CLARE Type “R” Relay supplies many
special features responsible for the outstanding
performance of these new “AN" approved relays.

in an improved form the reed armature
suspension which discerning engineers
have come to recognize as oue of the
subiler reasons for the superior per-

The operating “heart” of these two new
hermetically sealed relays is the CLARE
Type “R” Relay which is characterized

by unusual sensitivity and extremely

long life.
It combines the advaniages of a tele-

phone-type relay with the small size,
light weight and resistance to vibration

required to meet the rigid demands of

aircraft service. The Type “R” retains

formance of CLARE Type “K” relays.
The Type “R” is 174" long, 1%” high
and 1” in wilth. It weighs approximately
2 aunces. Coil may be single or double-
wound; armature, single or double-arm;
operaling voltage up to 230 volts d-c.




RELAYS make them I*choice
__!:erfc_:rmance is a "must’,

T These two hermetically sealed CLARE RELAYS
o not only meet, but surpass, stringent
S requirements for airborne military use.

i 5
% r & i When the safety of a plane costing perhaps millions of dollars, and
C 1 the priceless lives of its crew, may depend upon the unfailing per-
e ¥ formance of a relay, the plus values of a CLARE RELAY are of
- tremendous importance.
: ‘ These two hermetically sealed CLARE Type “R” Relays were de-

AR signed to meet airhorne-service specifications so difficult and exacting
fen that several months were required to run the rigid performance tests.

They meet the specifications in every particular—and even exceed
? them in many significant respects!

=
I

The CLARE standard leak test, for example, made with a mass spec-
4 r trometer, is much more stringent than the immersion test the relays
LE are asked to meet. The resistance to vibration inherent in the design
; = ol the CLARE Type “R” Relay is an important factor in enabling

A o these relays to exceed required specifications by a wide margin,

Outstanding Operational Features

@ CLARE T pe "R” Relay provides uncom-  operatin voltage at 85° C. and yet draw no
Y b4 P g Y
monly wide contact gaps and heavy contact more than 0.120 amp. on 28 volts at 25° C,
Y g Y P

pressures without requiring any more oper- ®
ating power than ordinary relays of the
same size.

. . . ® Cover is rolled and crimped over edge of
@ Powerful coil and generous use of iron in i

d base in a hydraulic press; does not depend

close-coupled magnetic structure enables d p hanical st th
these relays to pull in at 64% of nomingl  ©" *C'der seam for mechanical strength,

Leakage: Terminal-to-terminal or ter-
minal-to-frame resistance, 10,000 megohms,

Clare sales engineers are located in principal cities. Call on them
or write: C. P. Clare & Co., 4719 West Sunnyside Avenue, Chi-
cago 30, llinois. In Canada: Canadian Line Materials, Lid.3
Toronto 13. Cable Address: CLARELAY.




wondering
about glass?

LET CORNING TECHNICAL SERVICES
HELP SOLVE YOUR PROBLEMS!

Like most materials, glass for electronic applications must be carefully
DESIGN selected and properly engineered to the application involved. When you
ENGINEERING come to Corning fot your electronic glass requirements you have avail-
able complete technical services to help solve these problems.
Specialists in product engineering, glass working techniques, and de-
sign are ready to go. to work for you. And their experience is backed by
complete and modern res}earch, pilot plant and manufacturing facilities.
What’s more, Corning has developed hundreds of glasses with widely
varying electrical characteristics. Whether you need low loss, high di-

PRODUCT
ENGINEERING

electric constant and strength, or low power factor, Corning has a glass
GLASS to fit your requirements. So why not take advantage of the services

Corning has waiting for you. For {urther information, write to depart-

ment E-10. Corning Glass Works, Corning, N. Y.

CORNING GLASS WORKS, CORNING, N. Y.
MWW&&@&JJ

ELECTRONIC SALES DEPARTMENT — ELECTRICAL PRODUCTS DIVISION

1851 - 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951
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to MAN\;( GRADES . ..
and MANY USES .. .

ADD

MANY COLORS...

COORED C(OR'S....

prevent costly errors, save time,
reduce

core selection to a routine

G A & F Carbonyl Iron Powders do a precision job— because they are manufactured
to exacting standards of uniformity . . . in particle size, particle shape, purity,
permeability, “Q” value, etc. With six different grades, there is a powder for every usc.

The cores made from G A & F Carbonyl Iron Powders are designed and made
for specific jobs in clectronics, and on exacting standards. These cores become the
hearts of accurate instruments and dependable receiving sets . . . Each must be
used for the application for which it was designed. This means that these cores must
be accurately identified or otherwise protected against costly errors of selection.

Instead of embossing, engraving or paint-daubing the finished cores—all slow and
expensive processes — Antara Products now offers the simplest and easiest of all
possible answers: distinctive, permanent dyes, incorporated with the powder,

to be built into the cores. With an adequate color choice, these dyes provide the
fool-proof identification that cuts down costly errors, reduces production costs,
makes core selection routine instcad of a mental hazard.

The dycs arc strong and easily scen; they withstand the heat of the curing; they are
not affected by humidity or temperature; they are satisfactory at a wide range of
molding pressures and shapes. They do not improve electrical or magnetic properties,
to be sure, but any decreasc is very minor and more than compensated by the
production advantages. For further details, kindly contact your core manufacturer
and write us for Technical Bulletin,

ANTARA. PRODUCTS

DIVISION OF

GENERAL DYESTUFF CORPORATION

435 HUDSON STREET « NEW YORK 14, NEW YORK

G A &F Carbonyl Iron Powders

AMAAA- SR LG AL A RS L O O m—



The Development of

CARBONYL IRON POWDERS

Carbonyl Iron Powder is an extremely
pure form of iron, the metal content
being over 99.99% iron, produced in
the form of almost perfect spheres only
one to fifteen microns in diameter—the
average diameter being 8 microns
(.00032 inches). It has been produced
commercially for some years, primarily
for use in magnetic cores for electronic
equipment. Its production is therefore
now under perfect control to give abso-
lute reliability in quality and properties.

The production of Iron Carbonyl,
from which Carbonyl Iron Powders
are made,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>