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It’s the First Comprehensive Data Book on
Electrical Contacts Ever To Be Published!

Here’s a book that’s heen five years in the writing
... that has entailed an unhelievable amount of
research . . . that is controversial in part, due to the
fact that the science of electrical contacts is still
an inexact one...but that contains all existing
data on contact design. construction, application
and materials.

It is the only hook in the English language that covers
the electrical contact field competently and completely.

Do you know the 1wenty-four factors that should be
considered before you select a contact material?
The dimensional tolerances of composite rivet con-
tacts as compared with those of solid rivet, screw,

button or projection welded types? How surface
film, abrasion and other conditions affect the wear
of sliding contacts? You’ll ind the answer 1o these
and hundreds of other questions in this comprehen-
sive volume. (Many of them, in fact, are answered
by Mallory’s program of standardization.)

This Electrical Contact Data Book is another ex-
ample of Mallory’s willingness and ability to provide
factual, helpful material 10 those who have a
professional interest in the fields we serve. It is
available to recognized engineers gratis. Write on
your company letterhead. To others it is available
at our printing cost of $2.50.

Visit the Mallory Exhibit at the Natiorial Metal Show in Atlantic City—Booth G-228

s
P. R. MALLORY & CO., Inc., INDIANKPOLIS 6, INDIANA
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® Seal up a stream of electrons in a
vacuum tube...and you have a space-
defying genie that vitalizes industry
...and can save countless lives!'

m As far back as 1930 the Sperry
Gyroscope Company put electronics
to work . . . introducing electronic
control far the Sperry Gyro-Compass.

® From then on electronics was em-
ployed whenever it could extend the
usefulness and performance of Sperry
products—as in automatic pilots, gun
fire control devices, navigation nstru-
ments, both aeronautical and marine.
And in 1939. came the Klystron,
“heart-beat” of Radar.

2

® In war, Radar tracked out enemy
plane, sub and ship positions, saving
numberless lives by advance warning
of hostile attack. And today, in peace,
Radar brings new safety to mankind...
plotting aerial and marine operations
with pin-point accuracy, through pea-
soup weather and over vast distances.

EXECUTIVE OFFICES: GREAT NECK, NEW YORK
SEATTLE

LOS ANGELES - SAN FRANCISCO -

® Sperry pioneered i helping derelop
these and many other services far man-
kind. But “pioneering” isn’t enough.
And that’s why Sperry research and
practical applications of elecironics
go endlessly on .. . in that search
for something better which we call
product vmprovement.

Sperry Gyroscope Company, Inc.

« DIVISION OF THE SPERRY CORPORATION
NEW ORLEANS « CLEYELAND =« HOROLULU

Aircraft: Gyropilots « Gyrosyn Compasses « Attitude Gyros « Directional Gyros « Gyro-Horlzons ¢ Detonation
Indicators « Automatic Radio Direction Finders « Instrument Landing Systems e Traffic Control Systems « Marine: Gyro-
Compasses » Gyro-Pilots « Gyro-Magnetic Compasses « Incandescent Searchlights « Steering Systems « Radaa e Loran
Industrial: Railroad Radio» Microwave Relayse« Microline Test Equipment« Klystron Tubese Strobodyne « Knockometer
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640 PAGES OF RELAY ENGINEERING
INFORMATION... Fave you gotten qyour copy?
Price $3-00

STRUTHERS-DUNN, INC., 1321 ARCH STREET
PHILADELPHIA 7, PA.

STRUTHERS-DUNN

5,327 RELAY TYPES

ATLANTA-BALTIMORE-BOSTON-_BUFFAI.O-CHlCAGO-CINCINNATI-CLEVELAND-DALLAS
DENVER:DETROIT+«HARTFORD + INDIANAPOLIS+LOS ANGELES+ MINNEAPOLIS+ MONTREAL

NEW YORKsPITTSBURGH +ST. LOUIS +»SAN FRANCISCO » SEATTLE « SYRACUSE - TORONTO
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CODE BEACON FOR RADIO TOWERS

A 300 MM code beacon designed and built by
ANDREW for lighting radio towers as avia-
tion hazards. Required by the CAA on radio
towers of 150 feet or greater in height. Two 500-
watt prefocus lamps provide an intense light
which passes through red pyrex glass filters and
is radiated in a circular, horizontal beam by
cylindrical fresnel lenses. Metal parts are made
of light-weight cast aluminum, with hardware
of corrosion-resistant bronze._

LIGHTING FILTER. The ANDREW Model 1803 lighting
filter serves to connect the GO-cycle lighting voltage
across the base insulator of a series excited tower with-
out detuning the tower. Three windings provide for
operation of code beacon and obstruction lights. Mica
insulated by-pass condensers of ample current rating
included. Also offered in weatherproof steel housing.

Seaneoer .%ea'a/lk/d in lhe c//((l"ll/(lt‘/ll/le
o/ @ %orn/ﬁ/()/e Line o/
Arlerna (gyﬂi/l menl

ANDREW CO.

363 EAST 75th STREET
CHICAGO 19, ILLINOIS

TOWER
LIGHTING

OBSTRUCTION LIGHT. Type G661 is a
100-watt unit fitted with a red fres-
nel lens to concentrate the light in
a nearly horizontal direction. Used in
pairs at 15 and 24 levels on radio
towers for aircraft warning.

BURNOUT INDICATORS. Highly
damped meter with special wattmeter
scale indicates when code beacons or
obstruction lights need re-lamping.

FLASHERS. Designed to flash 300 MM
code beacons at rate of 40 cycles per
minute, as prescribed by government
regulations. Flashers have 25.ampere
contacts and condensers for radio in-
terference elimination. Use K-10347
for one or two beacons; use K-10348
to maincain constant 2000-watc load
with three beacons.

TIME SWITCHES. Switch tower lights
on at sunset and off at sunrise. Spe-
cial astronomic dial follows seasonal
variations in sunset and sunrise time.
Photo-electric models also available.

LAMPS. A complete stock of lamps for
code beacons and obstruction lights
is carried for the convenience of us-
ers. Available in a wide variety of
filament voltages.
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industrial tubes
are quickly available out of
local stock to meet your needs
for spot service!

FAST DELIVERY

ON ALL TUBES!

NOW you can obtain G-E elec-
tronic tubes, from smallest to
largest—thyratrons, ignitrons, pho-
totubes, high-frequency heating
types, and others—out of distributor
or dealer stocks right in your area!
A phone-call will bring G-E tubes
to your factory door as fast as local
delivery can get them there. No
more machine shutdowns due to
delays in securing replacements for
old tubes that have given out! No
more worry over whether new tubes
shipped to you from a distant point
will arrive in good condition!
Your G-E tube distributor or

GENERAL

FIRST AND

ELECTRONIC INDUSTRIES o October, 1946
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dealer is ready to supply you, at a
moment’s notice, with 100-percent
operable nzw tubes out of freshly
checked stocks-on-hand—tubes
moreover, covered by G. E.’s iron-
clad performance warranty, which
further guards your investment.

Contacting your nearby G-E tube
supply source is insurance against
unexpected time and production
losses in your plant. It is a vital
safety step you will be wise to take
...at once! Phone your G-E dis-
tributor or dealer today. Electronics
Department, General Electric Com-
pany, Schenectady 5, N. Y.

GREATEST NAME IN

The small thyratron at left, Type GL-502-
A, has these anode ratings: peak voltage
1,300 v—peak current 500 ma—avg Cur-
rent 100 ma. . . . The large ignitron, Type
FG-258-A, used primarily in welding con-
trol, has a kva demand of 2,400 with cor-
responding avg anode current 192 amp—
max avg anode current of 355 amp with
corresponding kva demand 809

Distributors and
dealers everywhere, backed up
by additional G-E tube stecks
in centrally located key cifies

ELECTRIC

162-E7-0000
ELECTRONICS —

5
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APS & AIR PUMP

The Dalmo-Victor designed
air pump is a slow-speed,
singfe-action piston pump,
which requires no extra
power source. Air is deliv-
ered to rear joint of the an-
tenna wave guide, and will
maintain a pressure of 10
pounds per square inch
gauge at all altitudes vp to
30,000’ above sea level
against an alr leakage of 4
cubic inches of free air per
minute.

(P2

FEED HORN

This feed is a pressurized
X-Band rear feed horn for
circviar paraboloids. The
electrical features include
high gain, low VSWR, and
external tuning adjustment.
The mechanical features in-
clude 100 per cent pressure
tight sealing, light weight,
few parts, and ease of fab-
rication and assembly.

MAIN GEAR HOUSING

The AN/APS-6 Antenna is
a high-speed spiral type of
scanner driven at 1200
r.p.m. through enclosed hel-
ical gearing, and simulta-
neous nod motion is intro-
duced by means of a crank
reciprocated rack and pin-
ion mechanism to imoart a
nod motion of + 60° at a
rate of 15 complete nod
cycles per minute.

—

APS 6 WAVEGUIDE
ASSEMBLY

The waveguide components
of the AN/APS-6 Antenna
consist of rear joint, spindle,
oscillating joint and' an-
tenna feed horn.
Waveguide components are
pressurizable and use ex-
ternally adjustable button
tuning,

)

AIRCRAFT RADAR SCANNER
TYPE AN/APS-b

At the close of hostilities Dalmo-Victor was producing
and delivering nearly 90% of the night fighter Radar
Antenna-Scanners used by the U. S. Navy. We had devel-
oped the top quality product in this field.

Our “know-how” is ready for commercial and research
development purposes, our engineering and electronic
research staff is intact, our manufacturing and testing
facilities are ample. We solicit inquiries from electronic
engineers, aircraft companies — from all who may be
properly interested.

L —

SAN CARLOS, CALIFORNIA

s g
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THE rods, shafts and plates of these variable condensers
were made of brass furnished by Revere. We are
especially proud of this because orders received for metal
for this important purpose reflect our ability to hold gauges
to the exceedingly close tolerances that are necessary in
order to permit rapid manufacture of uniform units. Thus
the critical distances between rotors and stators are main-
tained on a production basis. Brass is also highly desirable
because of its low “creep’ or drift with temperature changes,
its strength and rigidity, and the ease with which it can be
machined, stamped, soldered and plated if necessary.

In addition to various types of brass and bronze, Revere
also offers Electrolytic Copper, Free-Cutting Copper,
O.F.H.C. Copper, and other copper and copper alloys of
special interest to the electronic industry. These may be had
in the usual mill forms of bar and rod, sheet and strip, tube
and pipe, and extruded shapes. When you do development

ELECTRONIC INDUSTRIES @ October, 1946
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work the question is sure to arise as to which material 1s
best, and which form most economical to work. We have
assisted a number of electronic manufacturers solve perplex-
ing problems, and will be glad to work with you through
the Revere Technical Advisory Service.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, 1/1.; Detroit, Mich.;
New Bedford, Mass.; Rome, N. Y.

Sales Offices in Principal Cities, Distributors Everywhere.

Listen to Exploring the Unknown on the Mutual Net-
work every Sunday evening, 9 to 9:30 p. m., EST.



MATCHED F“—]
PAIRS

of

- INITIAL ACCURACY

AT LOW COST!

Here's the low cost solution to close tolerance
requirements—IRC Matched Pairs—two resistors
matched in series or parallel to as close as
*=1% initial accuracy.

IRC introduced Matched Pairs, has matched
millions of BT Metallized and BW Wire
Wound Resistors. Both types are stable, excel-

lent for close tolerance requirements. Matched
Pairs are widely used as meter multipliers and
recommended for any application requiring low
cost close initial tolerances.

IRC tests, matches, identifies, and ties
together each pair as shown in the illustration
above.

MATCHED PAIR RESISTANCE LIMITS
Parallel Matched Pairs Series Matched Pairs

Type Minimum Resistance Maximum Resistance Minimum Resistance Maximum Resistance
BW-% 5 Ohms 410 Ohms 20 Ohms 1640 Ohms
BW-1 2.5 Ohms 2550 Ohms 10 Ohms 10,200 Ohms
BW-2 3.75 Ohms 4100 Ohms 15 Ohms 16,400 Ohms
BTS 235 Ohms 10.0 Megohms 940 Ohms 40.0 Megohms
BTA 165 Ohms 10.0 Megohms 660 Ohms 40.0 Megohms
BT-2 235 Ohms 10.0 Megohms 940 Ohms 40.0 Megohms

L5

Mutched Pair Resistors
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INTERNATIONAL RESISTANCE CO.

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

International Resistance Co., Ltd., Toronto
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HE LOGICAL CHOICE...
Eimac 4-250A Tetrode

ELECTRONIC INDUSTRIES

Proven performance is the reason why the EIMAC 4-250A
tetrode is the logical choice when a dependable power-
amplifier tube is needed. Below are listed characteristics
and design features of the EIMAC 4-250A which explain
why this tetrode is picked for power.

HIGH POWER—LOW DRIVE:

At frequencies up to 70 Mc. the EIMAC 4-250A
develops a power output of 750 watts with a drive
of less than 6 watts.

LOW PLATE—GRID CAPACITANCE:

Extremely low plate to grid capacitance, only 0.12
unfd, permits operating without neutralization in
many cases—simplifies neutralization in others.

OPERATIONAL STABILITY:

The unique arrangement of low inductance leads,
plus especially treated grids insures exceptionally
stable operation.

COMPACT—RUGGED:

Approximately 3% x 6% inches in size, the 4-250A
has been constructed to withstand abnormal abuse
—and give extra long life.

The 4-250A is just one of a host of EIMAC tubes de-
signed for long-life and trouble-free operation. Investigate
the possibilities of their use in your transmitters today.
Contact your nearest EIMAC representative, or write
direct for full technical information.

EITEL-McCULLOUGH, INC.,1265H San Mateo Ave., San Bruno, Calif.
Export Agents: Frozar and Honsen, 301 Clay St., San Francisco 11, Calif., U.S. A,
Follow the Leaders to

ot

TuBE°

THE COUNTERSIGN
OF DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT



PERMANENT

MAGNETS MAY DO IT

Through the aid of the permarent
nmagnet the seismometer searches for
rich strata bidden deep below the

BETTER!

surface of the earth.

. Dynamite explosion
Reflecting bed

. Seismometers

. Shooting Truck

Recording Truck

Data furnished by United
Geophysical Company,
Inc., Pasadena,California

moNn®>»

Seismometer assembly, showing
magnet and bakelite bobbin at top.

Galvanometer Assembly

PERMANENT MAGNETS HELP REVEAL HIDDEN RESOURCES

Permanent Magnets, once as mysterious as the
hidden riches that lie beneath the earth’s crust,
now aid the geologist’s seismometer in exploring
the unknown. Permanent magnets serve science,
industry and medicine in modern precision con-
trols. Silent and unseen, they contribute their
“packaged energy” to the vital functions of radio,
telephony, telegraphy, radar, and facsimile trans-
mission.

Millions of magnets serve us daily. .. ranging
in size from the tiny midget in the hearing aid to
the giant radar magnet. . . each doing some job

* THE INDIANA STEEL

PRODUCERS OF "PACKAGED ENERGY" -
6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL.

»

G

10

better. More than 24,000 magnet applications
have been made by The Indiana Steel Products
Company, largest sole manufacturers of Perma-
nent Magnets.

Our engineers will gladly consult with you on
any special magnet application. Perhaps perma-
nent magnets may do some job or process better
in your business or industry. For complete infor-
mation on magnetic applications, materials, and
technical data, please write for our “Permanent
Magnet Manual.” Your request will receive our

prompt attention. ©1946—The 1ndiana Steel Products Company

PRODUCTS COMPANY +

@ SPECIALISTS IN PERMANENT MAGNETS SINCE 1910
VALPARAISO, INDIANA

LA {snwrono, CONN. (CINAUDAGRAPH DIV.)
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ALTEC LANSING'S MODEL 603
MULTICELL DIA-CONE SPEAKER

For those who want a moderate priced speaker that can provide
true high quality performance. Here it is—a superb speaker that’s
surpassed only by the famous Altec Lansing Duplex. Specially de-
signed for limited budgets—Model 603 assures high frequency
distribution, frequency response and undistorted reception ex-

pected of much higher priced systems. Learn more about the 603.

MODEL 803 =—Multicell Dia Cone speakers incorporate a metal high frequency
disphragm and a 15’ low frequency cone coupled by 8 mechanical dividing net-
work toa 3" Yoice coil of edgewise wound aluminum ribbon, Write for other details,

NOW AVAILABLE

$3400

ALTEC

LANSING CORPORATION

1161 A. Vine St., Hollywood, Cal
250 W. 57th St N. Y. 19, NY

W KHETER A DV ANZCING W I TH ALTETC LANSING”
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What USERS Say About
GRAPHITE ANODES
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Performance of transmitter and power tubes having Speer
Graphite Anodes is repeatedly demonstrating their superior
characteristics under normal and unusual operating conditions.

Check over all the advantages listed below —then you’ll
realize why tube users and manufacturers too —are so en-

thusiastic about graphite anode tubes.

SPEER GRAPHITE ANODES ... e Provide precise anode dimensions.

o Increase allowable plate power Produce uniform tube characteristics.

dissipation. Retain original dimensions in service.

e Lower temperatures of associated tube Maintain normal tube characteristics.

parts.

Allow wide latitude of anode design.
o Withstand severe overloads.

e Defy warping.
e Prevent hot spots or fused holes.

e Minimize bulb darkening and insulator

leakage. SPE
e Improve degassing qualities.

o Decrease gas troubles. s P E E R

CARBON COMPANY
ST. MARYS, PA.

e Enhance tube appearance.

ELECTRONIC INDUSTRIES ® October, 1946



With This New Electrical Resistance Thermometer

ATCH that hay! When it runs atemper-

ature it may ignite and burn down
the barn. That's spontaneous combustion and
to preveni it an extremely sensitive Electrical
Resistance Thermometer Bulb, developed by
Edison-Splitdorf Corporation, is used to detect
temperature changes.

Not only does this wonder bulb detect
overheating in hay mows; it also determines
ground and air temperatures in green-
houses — reports temperature changes in the
bearings of power station generators, rail-
road cars, vital spots of airplanes, chemical
reactions, hospital rooms and even in patients
undergoing operations. Its uses are unlimited
and it will measure temperatures ranging
from —200° F to 600° F in solids, liquids and
gases. Time constant is less than 2 seconds.

The heart of this bulb is a resistance
element wound with a wire having a Temper-
ature Coefficient of Resistance of .00636 per
degree C. A change of 1° C produces a .39

- ‘.'- £ L
ehaselis

ohms change in the unit which in turn pro-
duces a corresponding change in the current
flowing through the recording meter.

Although this type thermometer has been
used in industry for many years it was never
successfully developed for volume production
because of alack of an adequate supply of
a resistance wire with a stable T. C.

Spurred by the urgency of the war,
Driver-Harris Metallurgists working with
Edison Enginesars speedily developed D-H 99
Alioy to meet this need. It is a resistance
wire having a stable T. C." of .00636 per
degree C when drawn to .002" diometer and
available in large quantities with dependably
uniform properties from spool to spool.

Today Driver-Harris manufactures over
80 electrical heat and corrosion-resistant
alloys. If, like Edison-Splitdorf, the alloy wire
you need has not been developed, tell us
about it. We've solved many difficult metal-
lurgical problems in 47 years.

1. STAINLESS STEEL

BULB [ il |
2. PORCELAIN SEAL /
3. D-H 99 ALLOY l '/ ’ ®
y /4
4. SILVER SPRINGS %

5. MICA INSULATION

Construction detoils of the temperoture sensitive ele-
ment which is hermetically sealed into the stoinless
steel bulb of the Edison-Splitdorf Electricol Resistance
Thermometer. Made for the Foxboro Company and
other mstrument monufacturers.

, =
%2051 aunot®

Driver-Harris
COMPANY

Exclusive Manufacturers of Nichrome
HARRISON, N. J.

BRANCHES: Chicago ¢ Detroit o Cleveland
Les Angeles o San Francisco o Seattle
The B. GREENING WIRE COMPANY, LTD.
Hamilton, Ontario, Canada



There’s no margin for error in such critical tasks
as precision machining, fine inspection, bench
and assembly work. And none in drafting, dc-
counting, bookkeeping. These jobs—and ‘many
others—demand straight seeing!

Use local light for better sight . . . Dazor Floating
Lamps. For Dazors bring all-around flexsbility to
individual working areas, giving users full con-
trol over both the location and intensity of
illumination.

A touch of the hand does it—floats the lamp to
virtually any position where it stays put without
further attention. This freedom of movement
results from the floating arm, an exclusive pat-
ented Dazor development.

An investment in Dazor Floating Lamps will
come back to you many times in higher worker
efficiency and morale, in the quality and quantity
of work produced, in the prevention of errors,
accidents and waste.

MOVES FREELY Phone Your Dazor Distributor

INTO ANY 3 -~ get from him the full Dazor story, application

assistance and anon-the-job demonstration.Your

POSITION and distributor’s name, if unknown to you, can be

STAYS PUT— secured by writing to the Dazor Manufacturing
WITHOUT LOCKING . / Corp., 4483 Duncan Ave., St. Louis 10, Mo.

IN CANADA address inquiries to Amalgamated
Electric Corporation Limited, Toronto 6, Ont.

Precision machining is made easier, more Controlled Dazor lighting helps this Intense Dazor illumination is here di-
certain with precise Dazor lighting. dispatcher control train movements. rected exactly where welder needs it,

I CHOICE OF 4 BASES =——

[ 4

3 | | DAZOR Fldi#] LAMPS

Sy PEDESTAL

UNIVERSAL SRACKET

FLUORESCENT and ININEIC AR INT IDIVEL ST SGIE N
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Foreign Radio and Electronic

<l < Manufacturers communicate
D direct with our Export De-
- / partment, at Willimantic,

Connecticut for information.

s, 4 The Electro Motive Mfg. Co., Inc.
R Willimantic, Connecticut
MOLDED MICA MICA TRIMMER

CAPACITORS

ELECTRONIC INDUSTRIES @ October, 1946



“ DOUBLE INLAY —T

SINGLE EDGELAY

S/LVER
OVERLAY

GENERAL PLATE

Lomiattr Sier et St

Assure Lower Costs, Provide g

Efficient Performance and Give
Longer Life to Electrical Contacts

Why pay the new high costs of silver when General
Plate Laminated Metals give you solid precious
metal performance at exceptionally low costs. How
.. . because General Plate Laminated Metals give
you a silver contact face al the aclual point of conlact
where the precious metal performance is desired.
The result, you get the high electrical conductivity
desired at a fraction of the cost of costly solid silver
contacts.

General Plate Laminated Silver Metals make
fabrication of contact assemblies easy. In addition,
they provide longer wearing life. The base metal
adds strength, better spring properties, and makes
spot welding or soldering more practical.

Investigate General Plate Laminated Silver Metals
for your contact problems. Write:

16

Typical contacts fabricated from General
Plate Laminated Silver Metals.

GENERAL PLATE DIVISION

of Metals and Centrols Corporation
50 Church Street, New York, N. Y.; 205 W Wacker Drive, Chicaga, Il;
2635 Page Drive, Altadena, Cclif.: Grant Bldg., Pittsburgh, Pa.
LTTLEBORO, MASSACHUSETTS

ELECTRONIC INDUSTRIES ® October, 1946



S the droftsmaon's pencil mokes its mark, he issues

orders, through a remarkable kind of shorthand,

to the men who must act on his drawings. But only with

special assistance can human hands shape such precise,

complex orders as these. No wonder the draftsman

chooses his instruments with care...he is, in effect,
toking them into partnership!

In this sense, Keuffel & Esser Co. drafting equipment
ond materials have been the droftsman’s partners
for 78 years in creating the peaceful culture ond
wartime might of Americo, in making possible our
concrete dams, steel bridges, oluminum bombers.

partners in creating

So universally is this equipment used, it is self-
evident thot every engineering project of any magni-
tude hos been built with the help of K&E. Could
you wish surer guidance thon this in the selection of -
your "drofting partners”?

...the world’s highest dams

Especially in these hurried days, you will find o
PARAGON?* Drafting Machine o boon to your work
...and your nerves! With the finger tips of your left
hond on its control ring, the lightest pressure enables
you to set the scales ot any angle, anywhere on the
boord. Your right hond is always free. For the full
PARAGON* story, write on your letterhead to Keuffel

& Esser Co., Hoboken, N. J. g U. 5. Pat. OF ||J< . =
M '"'ZC
- ey v - - s - - ‘—‘1'
K E U FFE L &. E ss E R Co % -J' Drafting, Reproduction, Surveying

EST. 1867 Equipment and Materials.
NEW YORK . HOBOKEN, N. J. ‘ Slide Rules, Measuring Tapes.

>CHICAGO « ST. LOUIS « DETROIT « SAN FRANCISCO
LOS ANGELES + MONTREAL

....fastest airplanes

ELECTRONIC INDUSTRIES @ October, 1946 17



BULLETIN 104 RELAYS

This group, Bulletin 104 Relays,
includes standard and heavy-duty
types, in a wide variety of con-
tact arrangements, of single and
double pole for front or rear
mounting. They are positive in
action, they are compact, they are

sturdy. When designing any equip-

Bulletins are available describing
Ward Leonard Relays, Resistors, Rhe-
ostats and Motor Controls. Send for

the bulletins of interest to you.

ment that requires a relay func-
tion, see what Ward Leonard has
to offer you. Ward Leonard Relays
include types and sizes for
every application. They all have
crisp action, are dependable
and durable yet consume but

little current.

you want to know more about

RELAYS < RESISTORS « RHEOSTATS

~
Electric control -‘9 devices since 1892

‘WARD LEONARD ELECTRIC COMPANY
61 SOUTH STREET, MOUNT VERNON, N.Y. ¢« OFFICES IN PRINCIPAL CITIES

ELECTRONIC INDUSTRIES @ October, 1946



every time we do this stunt-

A Manufacturer Cuts
His Production Gosts!

Bending over backwards for our cus-
tomers is part of C-D’s service. Actually
though, designing a special type capaci-
tor may not be so strenuous a job for
us. Not because your capacitor problem
is a breeze. It simply comes easier to us,
than to most other manufacturers, to
bend ourselves to specialized tasks.

For, in the course of designing and man-
ufacturing over 14 of a million different
types of capacitors, our engineers have
gathered a wealth of information, ex-
perience, or call it “know-how' that
speeds the solution to every problem

MICA + DYKANOL ¢ PAPER * ELECTROLYTIC CAPACITORS

they handle. And the sooner your re-
quirements are met . . . the more perfect
the design — the greater are your savings.
Typically, of the many problems C.D
engineers have successfully licked are the
capacitor types shown below

If your plans call for anything in capac-
itors, consult with our engineers. Catalog
of standard types available on request.

Cornell - Dubilier Electric Corporation,
South Plainfield, New Jersey. Five other
plants in New Bedford, Providence,
Worcester and Brookline.

CHHNEH-DUBIUEB

w 1
orld’s Iqrgest Manufactyrer of

CAPACITORS

Standard paper

CAPACITOR # 3

CAPACITOR #2. Designed far spark
suppressor applicatians in home ap-
pliance equipment, An inexpensive de-
pendable unit for competitively priced
mixers, juicers, grinders, efc.

CAPACITOR # 1. This capacitor unit
wos designed for a manufacturer of
motors. Mounts directly on motor shaft.

ELECTRONIC INDUSTRIES ® October, 1946

tubular capacitar adapted far auvtoma-
bile ommeter, oil pump, radio noise
filter applications, ete.
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NEW all metal weston
i

W i

7)) i

i
//,'/j.:f‘,'f 7/////// //////// //

/

; ,
'--RED INDEX shows the highest

or lowest temperature reached!

Simply swing the red index to the low side of the temperature pointer, and the index
will move to the lowest temperature reached, and remain there until manually reset.
For highest temperature record, simply swing the red index around to the high side
of the pointer.

The index movement in no way impairs the guaranteed high accuracy of the
WESTON Thermometer.

Thus the WESTON Maximum-Minimum Thermometer provides, at only slightly
above ordinary thermometer prices, a means of obtaining high or low temperature
records on equipment or processes where these extreme temperatures are critical.
Ideal for transformers, sterilizers, ovens, chemical equipment, food processing, etc.
For complete information, consult your nearest WESTON representative. WESTON
ELECTRICAL INSTRUMENT CORPORATION, 666 Frelinghuysen Avenue,

Newark 5, New Jersey.
o-westun%M......o-..............

ALBANY o ATLANTA o BOSTON o BUFFALD  CHARLOTTE « CHICAGO o CINCINNATI o CLEYELANO o DALLAS o OENVER o DETROIT o JACKSONYILLE o KNOXVILLE o LOS ANGELES o MERIOEN o MINNEAPOLIS « NEWARK
MEW ORLEANS o NEW YORK o RHILADELPHIA  PHOENIX o PITTSBUREM o ROCKESTER o SAN FRANCISCO o SEATTLE o ST, LOUIS o SYRACUSE o IN CANAPA, NORTHERN ELECTRIC 0., LTD., POWERLITE DEVICES, LT,
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]P ]H[]EN@]L][T ]E luminated plustic

provides low dielectric losses—

high operating efficiency

Low-loss relay spacers made of
Phenolite laminated plastic serve
more efficiently because of the
exceptionally low power fac-
tor of this remarkable
insulating material.

For electrical applications, you're assured of reduced losses and improved per-
formance with Phenolite laminated plastic. Especially suitable for insulation in both
high and low voltage applications, it possesses a low power factor at high frequencies,
and has an unusually low moisture absorption. Is electrical properties change but very

little, even when exposed to high humidity over long periods.

PueNoLiTE's rare combination of properties—physical, mechanical and chem-
ical—makes it broadly adaptable for efficient, economical use in many industries.
Light in weight (about half that of aluminum), it is exceptionally resilient and
high in impact strength . . . is resistant to abrasion . . . possesscs good machinabil-
ity . . . resists heat and moisture . . . and is not affected by solvents and oils.
.
TuERE are many ways in which this versatile material can serve efficiently and
economically in your products or plant equipment. For ecomplete information,

write to —

PHENOLITE laminated plastic in

available in sheets, rods and tubes NA' IONA l vu chN l z E D F I B R E co.
in sizes and grades to suit your
requiremeots. Write for valuable
illustruted handbook outlining

upecifications and uses, [t's FREE, Wilmington 99, Delaware Offices in Principal Cities

of course.
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(REG, V. S. PAT, OFF.}

Greatly increased production facilities now
permit the application of Sprague’s famous
Vitamin Q impregnant to ballast capacitors

for fluorescent lamps—with truly outstanding
results. The tables below tell the story—on severe

tests that leave nothing open to question

as to the remarkable superiority of these
Sprague units. NO Sprague Vitamin Q

Capacitors failed during the life of the tests.
ALL of the competing units did !

SPRAGUE ELECTRIC COMPANY, North Adams, Mass.

LIFE TEST NO. 1

> i i fating air
490\ A.C. 85°C. in circyv
Ies'ed at d

POWER FACTOR
550 v. A.C. 85°C.

{os measured on o Schering bridge)

No. Units

SPTague 3t it e sree nePad 0.27%
red Amptgoent AT 1% oo SBA% et ber P 0.62%
it teste
Hours Life at Failure ;"d"‘“‘ Yk e VITAMIN Q ; LG o Ry S B0 ho 0.45%
d 3
g P o F:"uuaes AFTER 750 P;g;"‘s‘ 516 Chiorinated dipheny
UE 339 14 Minera
5  SPRAG 7 124 -
5 Mir ) ‘27 243 -
2 Mir. 2

LIFE TEST NO. 2

5r i chill @it
Tested at 575v. A.C. 85°C.in still ai
es

Units tested in both coses were

tmpregnont
Resulls - VITAMIN Q '
No. Units (1]- 33 I cerert L ted dipheny
Maker 0 HO ., Chlorina 4
standard 3% mid. 330v. A.C. Tested b NO FAILURES AFTER 75 ORI g < ot B Mineral Oil
Fluorescent Ca i " SPRAGUE . in less than G T L o e
pacitors in 2° d. 4 All failed in les o TR B Ty 30 sere
x 2% h. cons. e o Sl S0

Mineral Oil
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BLIND SPOTS IN MANAGEMENT

TRAINING

In this dynamic age, where is the executive who
knows all the answers”

[For every day sees American business and industry
pushing forward to new frontiers...revolutionizing
the practices and methods of yesterday, and posing
new and complicated problems for tomorrow.

Never has there been a time when executives must
be freer from tlie handicaps of blind spots in business
Kknowledge.

For example:

If you are an expert in Production, and one day
destiny calls upon vou to assume broader responsi-
bilities...will vou be prepared to handle the reins with
a firm grip?

Will vou also know the essentials of Marketing
... Accounting... Finance? Or will they be “Greek™
to you, leaving vou ftoundering and uncertain . ..
dependent upon others to make decisions vou
would confidently make if vour training was more
comprehensive?

Not only in the higher altitudes of management,
but down, also, through the lower executive levels,
men are much better equipped for heavier responsi-
bilities when they know the basics underlying 41.L
business and indusiry operations.

Covers Four Great Fundamentals

Since 1909, the Alexander Hamilton Institute has
helped thousands of major and minor executives to
overcome their deficiencies in essential husiness knowl-
edge. And as a result has assisted them in moving up
to more important duties and higher salaries.

The Institute’s Modern Business Course and Serv-
ice thoroughly covers all four of the great fundamen-
tals of business—Production, Accounting, Finance
and Marketing.

Brought to vou either in your home or your office.
this time-saving Course supplies the information and
training that is required for sound business manage-
ment and progress to top positions.

Since the Alexander Hamilton Institute was
founded more than 430.000 men have availed them-
selves of Institute training in business adminis-

ELECTRONIC INDUSTRIES @ October, 1946

THOUSANDS OF EXECUTIVLES

HAVE OVERCOME THEIR DEFICIENCIES

THROUGH THIS OUTSTANDING COURSE

IN BUSINESS ADMINISTRATION

rA'T'c'! LI

ACCOunTing

| FACTORY

| MANAGER
B
!

S
| OFFICE | | pRopucr
MANAGER | | RESEARCH

-

inummnl I rner

tration. The roster of thuse who have been trained
by this method includes many of the most successful
businessmen and industrialists in this country and
in Canada.

Companies and corporations in many lines of busi-
ness have been so impressed with the value of this
course in developing skilled executive material, they
frequently suggest it to men of promise, often paying
all or part of the fee.

This Modern Business Course and Service of
the Alexander Hamilion Institnte is fully de-
scribed in a 61-page booklet entitled, “Forging
Ahead in Business.” We will gladly send yon a
copy withont cost or obligation if yon are
interested. Simply send in the conpon below.

ALEXANDER HAMILTON INSTITUTE

Depi1. 480, 71 West 23rd Street New York 10, N. Y.
Canada: 54 Wellington St., W., Toronto I, Ont.

r---------------------

ALEXANDER AIAMILTON INSTITUTE
Dept. 480, 71 West 23rd Sireet, New York 10, N. Y.
In Canada: 54 Wellington Street, West. Toronto 1. Ont.
Please mail me, without eost, a copy of the 61-page book—
“FORGING AHEAD IN BUSINESS.™

Name . . 093 PTHH €90 b-00 e TR it Foks g v o AN
Firm Name 58 B et TR T W I rvessies s LR
Business Address 8 A O o craiint 8 o4 gt 4 b o o ok ancRTTa

Position b oo b mind 0 s gl PR

Home Address
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20 TOP BROADGASTERS

Remote Pick-up Relay Film Studio Control-room Transmitting Antennas
Equipment Equipment Equipment Equipment Equipment Equipment
—
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The broadcasters listed below have placed
2% firm orders for RCA Television Equipment

= —

and will provide television service to a combined
; audience of 34,000,000 people

WBAL—Hearst Radio, Inc., Baltimore, Md. Owned by Hearst newspapers and
- publications including *“Baltimore News-Post”, and others.

WBAP—Carter Publications Inc., Fort Worth, Texas. Publishers of “"The Fort
Worth Star-Telegram.”

*WGN—WGN, Inc., Chicago, Ill. Subsidiary of The Tribune Co., publishers of
“"Chicago Tribune.”

*WLIB—WLIB, Inc., Brooklyn, N. Y. Owned by Theodoro Corp., Dorothy S.
Thackrey, Pres., publisher “New York Post.”

WMAQ—National Broadcasting Co., Inc., Chicago, 111.

WIVW—Evening Star Broadcasting Co., (WMAL), Washington, D. C., Sub-
sidiary of “"The Evening Star.”

**WNBT—National Broadcasting Co., Inc., New York, N. Y.
**WPTZ—Philco Television Broadcasting Co;poration, Philadelphia, Pa.
WNBW—National Broadcasting Co., Inc., (WRC), Washington, D. C.
WTAM—National Broadcasting Co., Inc., Cleveland, Ohio.

*WITM—Trent Broadcast Corp., Trenton, N. J.

WW)—Evening News Association, Detroit, Michigan, publishers of “The
Detroit News.”

*KFl—Earl C. Anthony, Inc., Los Angeles, Calif.

*KLAC— (Formerly KMTR) Los Angeles, Calif. Owned by Dorothy S. Thackrey,
publisher of “New York Post.”

KKOB— Albuquerque Broadcasting Co., (KOB), Albuquerque, New Mexico.

KSD—Pulitzer Publishing Co., St. Louis, Mo., publishers of the “St. Louis
Post-Dispatch.”

KSTP—KSTP, Inc., Minneapolis/St. Paul, Minnesota.
**KTSL—Don Lee Broadcasting System, Hollywood, Calif.

*L. A. TIMES—"Los Angeles Times,” published by the Times-Mirror Co., Los
Angeles, Calif.

*KYA—San Francisco, Calif. Owned by Dorothy S. Thackrey, publisher of
“New York Post.”

*Construction subject to FCC approval
**Already broadcasting on a regular schedule

ELECTRONIC INDUSTRIES e

HE companies listed above have indicated by

firm orders that they are anxious to start tele-
casting immediately and have authorized us to say
that they plan to start as soon as their equipment is
ready and FCC approval is granted. It is interesting
to note that ten of the stations are owned by pub-
lishers.

The coming months should see all of these sta-
tionsbringingtelevision programstotheirrespective
areas. Almost every item necessary for a television
station has now been fully developed by RCA. Most

October, 1946

equipments are now in production. Deliveries have
already begun on such items as monoscope cameras
and synchronizing generators. Shipments on exist-
ing orders for portable field equipment, relays,
antennas, 5-kw transmitters, and studio equipment
will begin this Fall.

It will pay you to investigate RCA television
equipment immediately, so that you will also be
ready to explore the tremendous potential promised
by this new market. Write: Dept. 30-1, Radio Cor-
poration of America, Camden, New Jersey.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN,N.J.

In Conada: RCA VICTOR Company Limited, Montreal

25



Microphone Cables

Low Capacitance s Flexible Plastic Jackets

Amphenol engineers announce a new line of four microphone
cables in three sizes and two kinds of plastic jackets. All are of un-
usually low capacitance for their small diameter. They are designed
for use by P.A. system installers and service men and for manu-
facturers of sound equipment, photoelectric devices, home recorders
and the complete range of similar applications—as well as for reqular
studio type installations.

These cables are small in diameter, light in weight and the
durable plastic jackets remain flexible down to —40°. Standard micro-
phone connectors and cord protectors may be used with any type.
Amphenol cable numbers 21-120, 21-138 and 21-146 have black vinyl
jackets, Style 21-147 is the same as 21-138 except it has a polyethylene
jacket.

The vinyl type jacket is recommended for heavy use in audi-
toriums, outdoors and other places where long lengths are required and
where crowds of people may be walking over the cable. Polyethylene
(21-147) is suitable for home and cocktail lounge applications, where
the cord may remain in one position for many days, because the ma-
terial is chemically inert and has no effect on varnishes. See table
below for complete electrical and physical specifications.

290 ¢ B8 26§ 247
o .242° diam. 1957 diam, 285" diam. | 195" diam.

Black Vinyl Black Vinyl Black Yinyl Black Polyethylene

1
#34 AWG. COPPER | #34 TINNED COPPER | 436 TINNEO COPPER |#34 TINNEO COPPER
‘:, 65% COVERAGE | 65% COVERAGE 65% COVERAGE J 65% COVERAGE

175 diam, 167 diam. .080” diam, 1167 diam.

o POLYETHYLENE POLYETHYLENE POLYETHYLENE i POLYETHYLENE

7 STRANOS 7 STRANDS I 7 STRANDS 7 STRANOS
#30 WIRE 730 WIRE #30 WIRE #30 WIRE Microphone Connectors
C::;ca‘u"‘“ T Ampheno! manufactures a complete line of microphone

connectors, receptacles and jacks. Connectors are avail-
able in straight, right angle and feed-through styles.
Receptacles are of single hole and mounting plate
types— grounded or insulated.

Werite for complete information.

. “ <‘w,'p1’(/’

AMERICAN PHENOLIC CORPORATION

CHICAGO 50, ILLINOIS
In Canada » Amphenol Limited » Toronta

The World's Largest Single Source of:
COAXIAL CABLES AND CONNECTORS * INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT * ANTENNAS * RADIO COMPONENTS * PLASTICS FOR ELECTRONICS
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P
BX JACK OF ALL TRADES"

SANGAMO METAL-CASED MINERAL
0IL PAPER CAPACITORS

Mineral oil filled to assure longer
life and more stable performance
over a wider range of operating
temperatures.

ﬁ:

that will fill your needs %/ \

Sangamo Types 20 and 21 Capacitors
have attained extreme popularity
with their users because of their ex-
cellent by-pass and coupling qualities.
Vacuum impregnated and filled with
the highest grade of mineral oil, their
capacity is stable from 55°C below
to 85°C above zero. Capacitors are
available within the range of 200 to
2000 volts working,

Write for the new Songomo Copocitor Cotoleg which contoins
complete informotion for your use

ELECTRIC {{{[) COMPANY |

SPRINGFIELD ¢ ILLINOIS

A B S N SSRGS B L
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HOW TO PURCHASE:

1. If you can claim a priority,
obtain your priority certificates
at the nearest W.A A. Certify
ing Office. Contact the W.A A.
office below for Certifying Office
address and make application to
purchase.

2.1If you do not have priority
status simply call any W.A.A.
Office below; state the approxi-
mate KW rating you desire and
the type of machine. You will
be told where the machines you
wish may be seen and how to
complete purchase.

3. If the equipment you wish is
not available in your local
W.A A. Regional Office—ask to
have national inventories
checked by the W.A.A. Inter-
Regional Division of your local
office and wait for notification
of availability.

PORTABLE DIESEL and
GASOLINE ENGINE DRIVEN

GENERATOR SETS

Many Generator Sets, produced by well known manufacturers
are now available from government-owned surplus. The majority
of them are new, unused sets. Used sets in good condition are
also available at reduced prices. The following types provide a
rugged, dependable, economical source of electric power for:

Stand-by Units Summer Camps

Small Machine Shops Trailer Camps

Saw Mills Carnivals and Fairs

Radio Stations Mobile Power Units
Rural and Farm Installations

ALTERNATING CURRENT: 50 and 60 cycles; single and three
phase; 120-480 volts; 114 kva. and up; priced from $250 up.

DIRECT CURRENT: 24, 110 and 220 volts; 'y to 40 KW; priced
from $80 up.

The units are compact —versatile —built to endure. They are immediately
available‘ to your nearest War Assets Administration Regional Office.
Write, wire or phone today.

All Portable Generator Sets are subject to priority
regulations, VETERANS OF WORLD V{;AR 11
are invited to be certified at the War Assets
Administration Certifying Office serving their
area and then to purchase the equipment offered

herein.

EXPORTERS:
The War Assets Administration solicits your in-
quiries. Communicate with your foreign clients
promptly.
All items are subject to prior sale.

-

WaR AsSETS ADMINISTRATION

28

Offices located at: Atlanta + Birmingham
Boston + Charlotte + Chicago + Cincinnati
Cleveland + Dallas + Denver * Detroit » Fort
Worth .« Helena - Hauston + Jacksonville
Kansas City, Mo. + Little Rock -

GOVERNMENT Lovisville « Minneapolis « Nashville + New
Orleans + New York + Oklahoma City

OWNED Omaha + Philadelphia Partland, Ore.
SURPLUS Richmond - St. Lovis + Solt Lake City + San

Antonio - San Francisca + Seattle « Spokane
655-2
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Why Not Pay
Us a Visit

You Are Always

Welcome

If you would permit us to pilot you
through the various departments of our
modern plant, you would readily under-
stand why Jefferson Electric has earned
the reputation for sustained quality in
quantity production.

You would agree that it would be difh-
cult to find a plant with all of the many
features needed to produce in such quan-
tities with such high standards of qual-
ity, accuracy and uniformity.

Engineering, research, experimental
departments geared to the latest man-
ufacturing methods and technique are
combined with modern equipment and
unusual esprit de corps.

When in Chicago, plan to pay us a
visit — our suburban location is readily
accessible. For your convenience you
can call us by local Chicago telephone—
Mansfield 7161. JEFFERSON ELEC-
TRIC COMPANY, Bellwood (Chicago
Suburb), Illinois. In Canada: Canadian
Jefferson Electric Co., 384 Pape Avenue,
Toronto, Ontario.

: ~

JEFFERSON

—-'.“_——-—f'—'//

" RLEGTRIC

ELECTRONIC INDUSTRIES @ October, 1946
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HOW TO PRESERVE A
SCHEMATIC DIAGRAM

]
G-E TEXTO y TO READ

£s ARE E WAY
::: THEY STAY THAT

Here’s a schematic diagram that will last as long as the
equipment on which it goes—in years to come, maintenance men
will be able to get at a glance the information they need.

It’s made of tough and durable G-E Textolite laminated
plastics and has good chemical, weathering, and impact resistance—
excellent electrical insulating properties too. The precise drawing
in red and black is quick to read, and strong construction insures
this readability for many years.

G-E Textolite instruction plates, control dials, charts, and
nameplates have proved superior to those made with other ma-
terials in many applications, and so that various application require-
ments can be met satisfactorily and economically, several types are
available—Graphic, Engraved, Printed, Stamped, or Embossed.

Why not investigate the possibility of preserving that im-
portant product information on your equipment with G-E Textolite
instruction plates. Write to Section T-5, General Electric Com-
pany, Plastics Division, Chemical Department, One Plastics Avenue,
Pittsfield, Mass.

G-E TEXTOLITE IS SUPPLIED IN THE FOLLOWING FORMS:

Sheets, tubes and rods Fabricated parts Molded-laminated parts
Post-formed laminates Instruction plates Translucent laminates
Low-pressure molded parts

CD46-ES5

‘ evirvtiine Nk GENERAL ELECTRIC

! 7/ e AR T S R T N e A T R R L Wl

; ' B %,  GINERAL ‘in&meu&'snfcs'uotonﬁsmu LOCATED IN

! | e i nd. ~ Mariden, Conn. - Scranton, Po.
. s EENNTE ~ Llynn, Mass. _ Pittsfield, Mass.

oy .
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YES —there’s plenty of power
behind the usual electric

=&  connection to burn out any

=@ - electrical instrument or

& equipment not properly protected —

" if something goes wrong!

IF IT'S WORTH MAKING LITTELFUSE
IT'S WORTH PROTECTING! 7@ FEATURES!
,/- s \

When a motor, instrument or other electrical equipment

burns out, the user is prone to blame the manufacturer for \ :

not having provided adequate protection. It frequently T ATy ST

means costly delays and replacement, or expensive repairs Ay iy B Lo 1™ B
use element against severe vibration.

—all of which tends to create a bad impression.
Littelfuse precision-built fuses are so inexpensive that

every manufacturer of such equipment can effectively pro-

tect his products and reputation at relatively small cost.

. ' . . . . : Non-Crystallizing. Littelfuse '"Gooseneck’’
They embody special features in engineering, design and T o e e o Yoo crd

of the fuse element, which prevents crystol

construction which insure the exacting protection neces- S SRV L ORI G I S EY
<l Siats 2 . 4 contraction. There is no crocking ot the
sary for highly critical equipment, and desirable on all ol o)

electrical devices.

A complete range of different types and sizes for in- oy ““““'3

strument protection, fusing of small motors, radio and e

electronic circuits, automobile, aircraft and marine instru- —
Locked Cap Assembly. Littelfuse *‘Locked

ments, and all types of electrical equipment. Fuse mount- Copwt S orreaBISATRATH mop¥carssive R bes
5 p < P interi ion. No difficulty i
ings also available for an extensive range of applications. A RRS tuvs’ for | et tigm aMd WHe10me:
. 5 | . 2 Wil f tings ofter fuse i
Write, phone or wire for prices and specifications. R O i s oo
remoin firmly in position,
\QCU” P
C 4’0
oy R Y
e
Iy 1A
x B
LITTELFUSE - : Shecosporatedl
' A
4757 RAVENSWOOD AVE. WU CHICAGO 40, U.S.A.

NITE-T-LITE « SWITCH-LITE « IGNITION-FRITZ « NEON INDICATORS « SWITCHES « CIRCUIT BREAKERS « FUSES, MOUNTINGS AND ACCESSORIES

ELECTRONIC INDUSTRIES @ October, 1946 3



77T oVl AaMmIVMBLS A ves
NORRISTOWN, PA.

WO BLLaA
TYPICAL

EXAMPLES
of ’
SUPERIOR’S m *
STANDARD
TOLERANCE
Specification

Sheets .

Collaborative Efforts
with Radio Tube Industry result in:

¢ Up to 50% closer tolerances at no added cost ® Greater uniformity ®Shorter delivery

schedules ® Less loss in tube assembly ® Improved electronic tube characteristics

The Superior Tube Company Electronics Division, working closely with the needs of the
radio tube industry, has developed over the years a program of measurement and control which has re-defined
reasonable expectations in cathode sleeve design and production. Mutual benefits have been the result, for
Superior now offers to the tube manufacturer, a line of cathode sleeves to standard specifications which are to
tolerances closer than would be possible otherwise.

For special requirements, closer than standard specifications can be met. ‘““
You are cordially invited to bring both N MP“"'
cathode and anode problems to us. The GG ME
Engineering Staff of Superior Electronics e

Division will gladly work with you. SUPERIOR TUBE COMPANY
ELECTRONICS DIVISION

Post Office Drawer 191 o Norristown, Pa.

Norristown 2070

Telephones ¢ liegeville 3711
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HERE’'S A~

OF D-C CAPACITORS

BETTER IN (/4 (/<7< FOR HAVING WON THEIR SERVICE STRIPES

It’s an open secret among the trade that G-L
Py ranol capacitors, which enjoyed such an cenviable
reputation before the war, are now better than ever!

The rcason for this is obvious. Some pretty
tough demands had to be satished during the war.
The strict quality control methods, new manufac-
turing techniques, and improved materials, instututed
at that time have produced outstanding results
which General Electric has now incorporated n a
new line of Pyranol capacitors designed to meet
commercial requirements.

This new hsting makes available a wider range
of sizes, ratings, and mounting arrangements with
characteristics for oper-
ation over wider temper-
ature ranges (—55°C to
+85°C), at altitudes up

RIC

407-108-5700

GENERAL @) ELECT

ELECTRONIC INDUSTRIES @ October, 1946

to 7500 ft.

These G-E *Pyranol-treated fixed papec diclec-
tric capacitors range in size and shape from bath-
tub and small rectangular case styles to large,
welded steel case designs. Capacity ratings from
.01 muf to 100 muf, and voltage ratings from 100
to 100,000 volts arc listed. The high dielectric
strength and stable characteristics of the special
Pyranol-impregnated Kraft paper are hermertically
scaled into these non-inflammable units, thus as-
suring long life.

*Pyranol is General Electric’s non-inflammable liquid dielectric for capacitors.

GENERAL ELECTRIC COMPANY

Apparatus Department, Section H407-108

Schenectady 5, N. Y.

Gentlemen: Kindly send me further information on ’’Fixed
Paper Dielectric Capacitors for DC Applications.”

Name e
Organization

Address

|

- |

!

(v VIPIG— . State. o J




LAPP GAS-FILLED CONDENSER
OFFERS NON-DETERIORATING,
UNIFORM PERFORMANCE

L

The dieleetric of the Lapp condenser is an inert gas. non-deteriorat ing
and puncture proof. After vears of service, the condenser retains the
same margin of security it had when installed in the cireuit. Also. it
offers lower loss than solid-dieleetrie units, with corresponding econ-
omy of power. Not needing to “warm up.” it provides constant capac-
itance under temperature variation. Variable, adjustable and fixed
capacitance units are available, in current ratings up to 5300 amperes
R.MLS,, and voltage ratings up to 60 kv peak. Fixed units have been
made with capaecitance up to 60,000 mmf., variable and adjustable

units up to 16,000 nunf.

LAPP INSULATOR COMPANY, INC., LEROY, NEW YORK
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Every FEDERAL Industrial Power Tube is

X-RAY TESTED

iong, Hard Life

...in Industrial Electronic Equipment like this 2%-kw Dielectric

Sealing llnit made by the RADIO RECEPTOR CO. INC., N. Y. C.

4
& 1n Federal Power Tubes, there can be no

the possibility of breakage in handling or

unseen flaws — because the searching eye
of X-ray tells the “inside story” of every
tube not once, but twice, before ship-
ment. This test, together with other ex-
acting requirements, means that each
tube must be perfect in every detail —
your assurance of longer tube life under
the severe conditions of industrial service.

The 7C25, like all of Federal’s indus-
trial tubes, is built to take a beating. Wide
spacing of internal elements fortify against
excessive vibration. Flexible leads simplify
installation and reduce strains. And very
little unshielded glass is used, minimizing

In Canada:—Federal Electric M
Export Distributors:—internationai Standard Electric Corp. 67 Broad St., N. Y. C.

v ing € y, Ltd. Montreal.

L

ELECTRONIC INDUSTRIES @ October, 1946

in service.
For complete information, write to
Dept. L314.

DATA FOR 7C25 TUBE

Filament Voltage . . . . . . 11.0 volts
Filament Current . . . . . . 27.5 amp.

Maximum Ratings for
Maximum Frequency of 50 Mc

DC Plate Voltage . . . . . . 4500 volts
DC Plate Current . , ., . . . 1.25 amp.
Plate Dissipation . . . . . . 2500 watts
Overall Height . . . . . . . App. 7 inches
Maximum Diameter . . . . . 3% inches
Typeofcooling . . . . . . . Forced Air

Federal Telephone and Radio pOI’dﬁOII

Newark 4,
New Jersey
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1877: Grond-daddy of all microphones was
Alexander Grahom Bell's box telephone, into
which Thomos A. Wotson shouted ond sang in
the first intercity demonstrations of the infant
ort of telephony.

this team sets the

1920: Telephone scientists developed the first
successful commerciol mike—the dauble carbon
button oir-domped type. Used first in public
address systems, it later become the early sym-
bol of braadcosting.

1937: The Waestern Electric ““Machine Gun'’
mike does for sound pick-up what the telephoto
lens'does for photography. Shorply directionol,
this microphone mokes ‘saund "close-ups’’ at
unusuolly long ronge.

36

Sy
—aG us P O
“IN OVER 90 P

1921: The condensor microphone, designed by
Bell Laborotories for sound meosurement in
1916, entered the public oddress and broadcost-
ing fields. It provided o wide frequency range
ond reduced distortion.

1938: Cardioid directional micro-
phone, with ribbon and dynamic

elements, was the first mike ever to
combine 3 pick-up patterns in one
instrument. The later 6398, with 6
patterns, is also one of the finest all-
purpose mikes ever made.

4y
) ‘Graybahh

COMPANY

1809 ‘-_L:c'rl‘c.
RINCIPAL CITIES
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pace in Microphone Development

1931: Bell Telephone Laboratories developed
the Western Electric moving coil or dynamic
microphone. The first of its kind, it was rugged,
noiseless, compoct, and needed no polarizing
energy. Many are still in use,

1946: No larger in diameter than a quarter,
the 640 Double-A condenser mike (shown with
associated amplifier) is ideal for single mike
high fidelity pick-ups. It was originally de
signed os o laboratory test instrument

1935: The first non-directional mike — the
famous Western Electric B-Ball, designed by Bell
Loboratories. Small, spherical, it provided top
quality single mike pick-up of speech or music
from every direction,

What is a microphone? Fundamentally
it’s a device which converts sound into
electrical energy—just what Bell’s orig-
inal telephone did for the first time
away back in the seventies.

Today’s Western Electric mikes—the
Salt Shaker, Cardioid and 640 Double-
A —are a far cry from the first crude,
close-talking telephone transmitter.
But they’re its direct descendants.

Year after year,Bell Telephone scien-
tists — through continuing research —
have developed finer and finer tele-
phones and microphones,

1936: Directional with slide-on baffle, non-
directional without it, the Western Electric Salt
Shaoker gave highest quality pick-up at new low

cost. Widely used in studios and remoles as
well as in high quality sound distribution

Year after year, Western Electric
has manufactured these instruments,
building quality into each one.

Together these teammates have been
responsible for almost every important
advance in microphone development.

Whether you want a single mike, a
complete broadcasting station, or radio
telephone equipment for use on land,
at sed or in the air, here’s the point to
remember:

If Bell Telephone Laboratories de-
signed it and Western Electric made it,
you can be sure there’s nothing finer.

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to research
and development in all phases of electrical communications.

Western Eleclric

Manufacturing unit of the Bell System and the nation’s largest
producer of communications equipment.

ELECTRONIC INDUSTRIES @ October, 1946
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S el sy

PLAYS AN
IMPORTANT ROLE IN INDUSTR
Y

swce—c\meme C anaing EQUIPNENT

In designing ©f testing devices tor supplying short electrical
shock pulses to a fence conductor, it is essential 1o know the maxi-
mum voltage. shape and duration of each pulse, a8 well as the
repetition cate. The Type 247 Cathode-1aY Oscillogtaph is ideal
for this application-

SOWER QUIPMENT

A detailed examination of the closing action of relay contacts may
easily be made when using a Type 247 Oscillograph- This will
reveal whether the contact closing is positive of subject 1o 1€
pounce. The duration of the entire bouncing period cant be accu-

rately determmed by supenmpomng fime markers on the apphed
signal, and the eftects of corrective ad)ustmems may be instantly
observed.

0E0 AMPLIFIERS

There is nO quicker way to determine phase. frequency and am-
plitude distortion in an amplifier than by applying 2 square-wave
signal 1o the amplifier input and visually observing the output
waveform. Both the input and outpul signal wavetorms may be
viewed sxmuhaneously on the Type 55p Cathode-ray Tube when
driven by iwo Type 208-B, 241. 247 or 248 Oscxllographs, or most
combinations of these types:

\coUSTICS

Dy MONT CATHODE-RAY
EQUIPMENT MAY BE

THE LOGICAL ANSWER By using Type 208-B combined witha Type 215 Sweep Generator

1o YOUR FROBLE: or by using 2 Type 247 Cathode-13y Oscﬂlogtaph when conducting
: a reverberation test, accurate information may be obtained as 10
the dampmg time of sound waves- 1t is also possxble to plot any

~dead spots”- _1f remedial measures for either condition are neces-

sary, the effects of the corrections can be seen instantly.

© ALL
ENB. O
U MONT LABORATORIES
INC

ELECTRONIC INDUSTRIES
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® Here is an experimental redesign
of the Rocket Ilgnitor Bushing,
precision-molded in G-E mycalex
with a very thin wall section to
save assembly operations in the
manufacture of the original com-
ponent. The few parts molded be-
fore the end of the war proved
successful. And the molded Rocket
Ignitor Bushing is an example of
how an intricate part can be
molded to close tolerances in G-E
myecalex.

General Llectric engineers who
solved tough wartime insulation
problems with G-E mycalex will
be glad to give you the benefit of
their experience. They may show

mycalex = precision-molded
for rocket ignitors

you how precision-molded G-I
mycalex parts can save on your
over-all insulation costs by elimi-
nating off-size rejects.

Find out more about G-E myca-
lex — a stone-hard. gray-colored
material, produced by fusing spe-
cial glass and powdered mica. It
is now available in standard sheets
and rods . . . fabricated parts . . .
parts molded to your own design.
Send for our new bulletin, “G-E
Mycalex”—it tells the whole story
of this unique insulating material.
Write to Plastics Divisions, T-14,
Chemical Department, General
Electric Co., 1 Plastics Avenue,
Pittsfield, Massachusetts.

HOW THE G-E
MYCALEX SERVICES
CAN BENEFIT YOU NOW

You may order fabrication of sample
G-E mycalex parts at surprisingly low
cost. Test them yourself in your own
equipment. Then, if you decide to
specify G-E mycalex, your design
can be converted to a molding proc-
ess which permits speedy and eco-
nomical production runs.

MOLDING SERVICE

FABRICATING SERVICE

Get This Unique Combination
of Properties with G-E Mycalex

1. High dielectric strength

2. Low power factor

3. Prolonged resistance to electrical
arcs

4. Chemical stability=—no deterioration
with age

5. Dimensional stability—freedom
from warpage and shrinkage

6. Impervious to water, oil, and gas

7. Resistance to sudden temperature
changes

8. Low coefficient of thermol expan-
sion

9. High heat resistance

Samples Supplied on Request

GENERAL {3 ELECTRIC

ELECTRONIC INDUSTRIES @ October, 1946
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Tubes are . ..
CHARACTERS! %

AMATEUR

BROADCAST

INDUSTRIAL
ELECTRONIC
e <2
K

{
oy
] e L—,a!

123-209
124-212 122-244
SOCKET—~ TYREAL TURE There are many types in the tube family. Like humans they
123206 differ in appearance and performance. Each makes individ-
133.3% 'PAi:dB:yonql val demands on its socket. A JOHNSON socket accomodates
123.21 Standard Jumbo the 4-250A where provision for adequate heat dissapation
123,216 gt is a major requirement. JOHNSON designed the first ceramic
' bG:;:'nf,Pm socket for miniature tubes where the socket must hold the
124.212 833 A small pins firmly and still accomodate minor variations
A R without fracturing the envelope.
KB 2084 JOHNSON has achieved unusual prominence through skill
e 2000 series in engineering both ceramics and metal to meet these de-
121.235 mands. Experienced electronic engineers recognize and
121.245 Acorn provide for tube and circuit requirements. Confidence,
171-263 cooperation and assistance on the part of tube manufactur-
13300 A ers explain the more complete line, and why JOHNSON is
122-244 ﬁvl;" thw;bo the only manufacturer producing some types.
Now 412 Base When you need sockels look to JOHNSON. The price is usu-
195222 ihn ally no more, frequently less.
o pr s
122.234 RK72 For more information write Dept. O
122.237 7 Pin Lorge
122.224 4 Pin
122-247 826

122.248 826
122.275 Giont 5 Pin
124-220 899R

a éamoad name in Radio

E. F. JOHNSON CO. WASECA, MINN.
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Tolerances

That's right—the tolerances of the fine wire Such fine wire —darawn through Philips
made by North American Philips cannot be precision diamond dies — is a vital component
measured by micrometers—the wire must be of electronic tubes manufactured by Philips
weighed on delicate balances. and others.

That kind of precision craftsmanship—which Thus the skill of an organization, known
goes back to and beyond even the smallest for over fifty years for its devotion to precision
component—has made possible the production craftsmanship down to the smallest component,
of wire so fine that 2,000 pieces laid side by side is evidenced in the increasing acceptance and
measure but an inch. use of Philips products.

To draw wire this fine—with toler- In addition to fine wire and

with & backgromd
d}'w%}v@m
in clewiny

ances and characteristics maintained diamond dies, North American

—Philips developed itsown methods Philips also manufactures quartz
of drilling precision diamond dies. crystals, cathode ray tubes, indus-

These dies are in daily use in Philips trial and medical X-ray tubes and

and other factories, insuring fine equipment, tungsten and molyb-

wire users of a more precise product. denum products.

NORTH AMERICAN PHILIPS COMPANY, INC. "% gt i

ELECTRONIC INDUSTRIES ® October, 1946 .



Yy, 74! Here's the Helipot Principle that is Revolutionizing

Potentiometer Control in Today’s Electronic Circuits

[ S=a s r o TR T S8 Y

CONVENTIONAL POTENTIOMETERS hove a coil diameter
of opproximotely 1%’ ond provide only 4’ (obout 300°)

of potentiometer slide wire control.

Cutaway view aof the Helipo?

*HElIPOTS ARE AVAILABLE IN 3 STANDARD SIZES:

TYPE A-5 watts, in:orroroﬁng 10 helical turns and a slide wire length of 46
i 134", i ilable with resi valves from 25 ohms

inches, case d
to 30,000 ohms.

CINL

TYPE B-10 watts, with 15 helical turns and 140" slide wire, case diameter
3%", is available with resistance valves from 100 ohms to 100,000 ohms,

TYPE C~2 watts, with 3 helical turns and 13%" slide wire, case diameter

134", ovoiloble in resistances from 5 ohms to 10,000 ohms.

The Type B is olso ovailoble in speciol sizes of 25 ond 40 helical turns, with
resistances ranging from 500 ohms to 300,000 ohms, ond containing more

thon 100,000 change-of-resistance steps.
*Dato above is for the standard Type A unit,

v et wEm—

THE BECKMAN HELIPOT has the same coil diameter, yet
gives up to 46" (3600°)* of potentiometer slide wire con-
trol —nearly TWELVE times as much!

Some of the multiple Helipot advantages

EXTE NSIVELY used on precision electronic equipment
during the war, the Helipot is now being widely adopted
by manufacturers of quality electronic equipment to increase the
accuracy, convenience and ntility of their instruments. The Helipot
permits much finer adjustinent of circuits and greater accuracy in
resistance control. It permits simplifying controls and eliminating
extra knohs. Its low-torque characteristics (only one inch-ounce
starting torque®*, running torque even less) make the Helipot ideal
for powerlriven operations, Servo mechanisms, ete.

And one of the most important Helipot advantages is its
unusually accurate linearity. The Helipot tolerance Jor deviations
Srom true linearity is normally held to iwithin + 0.5%, while pre-
cision units are available 1with tolerances held to 0.1%, .05%, and
even less—an accuracy heretofore obtainable only in costly and
delicate laboratory apparatus.

The Helipot is available in a wide range of types and resis-
tances to meet the requirements of many applications, and its
versatile design permits ready adaptation of a variety of special
features, as may be called for in meeting new problems of resis-
tance control. Let ns study your potentiometer-rheostat problem
and make recommendations on the application of Helipot advan-
tages to your equipment. No obligation of conrse. Write today.

Send for the New Helipot Booklet!

°
THE HQIIPO' CORPORATION, I_O!I'MISSIQEIR_EEJLQQUTH PASADENA , CALIFORNIA

42

ELECTRONIC INDUSTRIES ® October, 1946



&

...a spring service you'll like

e 8
/N

\2
long experience...
in applying the right spring =

to assure top performance

e
/b' e

T
=
@é__‘\ T

IN your effort to make a better product you naturally
try to leave nothing to chance. We'd like to suggest that
you don’t leave the springs for your product to chance either.
Take advantage of Accurate’s long experience . . . be sure
... by letting us help you choose the proper type and size spring,
made from the material best suited to your conditions. Many,
many times, proper spring selection has paid dividends by
improving product performance and preventing product failure.
Accurate’'s business is to furnish precision springs and
wire forms for a wide variety of products. In addition to our
ability to help you with spring engineering, we have the
expert personnel and modern equipment necessary to give
you fast service and fine workmanship.
Send for a copy of the Accurate Ha{zdbook on Springs.

ACCURATE SPRING MFG. COMPANY
3808 W. Lake Street, Chicago 24, lllinois

ELECTRONIC INDUSTRIES

® October, 1946
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“Sealdtite” paper capacitors, solidly molded in a
cylinder of wax, are truly a masterpiece of modern mass-production,
Preferred by radio designers everywhere, the superior moisture-resisting
qualities of “‘Sealdtite’’ capacitors have made them a “must” for modern
receivers and electronic equipment. When “Sealdtite” capacitors are speci-
fied, there is no compromise between quality and manufacturing

economics as there is in ordinary cardboard tubulars.

SOLAR MANUFACTURING CORPORATION

285 MADISON AVENUE « NEW YORK 17, N. Y.
ELECTROLYTIC, PAPER and MICA CAPACITORS

55. ’
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1947—The Television Year

Television programs of high quality now on the air,
and improved television receivers (both direct-view and
projection) now on the production lines, all indicate
that the television era is really about to start as 1946
closes. And there is evidence aplenty that 1947 will be
the television year when black-white television really
gets going—in the same way that 1922 and 1923 marked
the launching of home radio.

Black-white television continues to hold the confi-
dence of TV-station applicants. This was clearly dem-
onstrated during the Los Angeles hearings where eight
groups offered to put up sums up to two million dollars
apiece, to back present black-white television.

Color TV Standards

While black-white television is indisputably the serv-
ice for the next few years, all far-sighted engineers
will meanwhile be looking ahead to the coming of color
TV on a technically-sound basis.

Color TV at adequate screen intensity levels will call
for new standards of perhaps 60 frames per second
instead of 48 or 40. If these standards are set up by
industry conferences in the near future, a year of field
tests will also be needed before a competent color tele-
vision system can be brought out for commercial use.
Meanwhile electronic color may overtake present color-
wheel technics. But the standards determined upon
can be broad enough to form the basis for any kind of
color television which the art then affords.

The Television Panel of the Radio Technical Plan-
ning Board is the logical agency to supervise this im-
portant color TV research, involving frame frequencies,
channel widths, color-wheel composition, and elec-
tronic-color prospects. Already this RTPB group is
putting leadership thinking into the problem. Its mem-
bers can be counted upon to bring sound color stand-
ards into existence at the earliest date consistent with
fulfilment of color TV’s great future.

Nigh Infidelity

High fidelity of reproduction of speech and music is
a consummation devoutly to be wished. Yet curiously,
the general public, once it has a high-fidelity repro-
ducer in its possession, seems disposed to turn off the
frequencies above 5000 cycles, claiming that these
high frequencies are irritating.

True fidelity can never be annoying. Laymen should
be given to understand that the irritation which they
sometimes experience, is a product of distortion
within the reproducing circuits—distortion which be-
comes prominent and evident when the band-pass is
wide open for the high frequencies—that region where
the ear is so much more critical.

But true high fidelity can be only pleasing—never
irritating or offensive.

Our Television Chart—
What It Doesn’t Show

The radio-electronic industry benefited richly in
technical advances from wartime research. But per-
haps the greater part of the “profits” thus accruing
are intangible: Thousands of newly trained operators
who are accustomed to use and service intricate
vacuum tube equipment; a broader outlook on elec-
tronic methods by industrialists and management so
that use of electronic tubes in a job is no longer con-
sidered with misgivings; the know-how in producing
critical items and assembling intricate circuits rapidly
and accurately; and the pent-up demand of the public
(long denied participation in newest developments)
which will make television a home necessity.

These intangibles cannot be plotted easily on a Chart
of Television Progress such as is included in this issue,
although they rightfully belong there. The engineer-
ing and technical advances during the war years rep-
resent notable achievements that insure television
technical excellence and public acceptance.

Sent You with This Issue

Color-Chart Supplement

“TELEVISION PROGRESS — 1911-16

Summarizing in diagrams, circuits and pictures, the wartime and past-war advances in the new videa art—cameras,
relays, transmitters, channel characteristics, and receiving se}s. Including

Television-Channel Engineering Design Reference Tahles

I ———————————
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SURVEYING RECENT

By RALPH R. BATCHER

Consulting Editor, Electronic Incustries

Prewar standards have proven basically sound, but wartime devel-
opments have introduced many improved components and circuits

® Many television equipment items
having better characteristics are
already in use—the improved studio
methods (lower left of chart) built
around the new Image-orthicon
camera tube; new transmission and
relaying developments (top) ; high-
er definition, brilliant direct-view-
ing receiving systems; improved
technics for large-screen projection
for home and theater uses (right);
and the start of an accelerated
color television research program
that may hasten the reality of a
full range color system (bottom).

The Image - orthicon television
camera now being produced in
quantities (RCA type TK-30A)
weighs only about 100 pounds com-
plete (including the electronic view
finder), and separates into two
units for portability. Its extreme
sensitivity makes it possible to tele-
cast a scene at incident light levels
as low as one or two foot-candles.
A four-position lens turret operated
by a handle on the back of the
case permits rapid selection of

Much attention is accorded new television relay systems.
at the right are the New York City terminal antennas (t

46

Fortunately for the war effort, television
was well established before Pearl Harbor
and many engineers trained in this technic
were i diately available for military
equipment design. Radar, loran, high-speed
counters and timers, tube-controlled servo-
mechanisms, mathematical computers, guid-
ed missiles, radio signal telemetering, high-
speed oscillographs and even the television
transmitters on missiles—all stemmed from

COLOR CHART SUPPLEMENT ENCLOSED

this highly specialized technical knowledge.

All of the newer scientific devices bor-
rowed heavily on radio and television prin-
ciples at first. As a result, the latter fields
have been enriched with many improved
methods and components that came about
from subsequent research., This greatly ex-
tended the knowledge about the operation
of these types of circuits, as shown in the
large chart which accompanies this issue.

lenses as the place of action
changes. The usual lens groups
have focal lengths of 50, 90, 135
and 220 millimeters. The turret
control automatically switches off
the picture while the turret is be-
ing revolved.

The telephoto lens permits satis-
factory pickup even when the cam-
era is located at a considerable dis-
tance from the action. At the
Lewis-Conn fight, for example, the
camera was placed 235 feet from
the ring (top left corner). Such
extended vision with relatively in-
expensive standard camera lenses

makes coverage of baseball and all
other athletic events practical. This
provides a simple partial solution
to the oft-stated question of how a
network can secure enough pro-
gram material to fill up the televi-
sion program day. The electronic
view finder on the camera employs
a 5-inch Kinescope, giving a high
intensity picture of the actual scene
picked up for the monitoring of the
video signal.

The RCA Image-orthicon pickup
tube (11), about 15 inches long and
3 inches in diameter, has three
main parts: an electron image sec-

At left, a parabolic reflector for Philco’s relays is getting final laboratory inspection, and
ransmitting and receiving) of the relay channel to Boston, just completed by Raytheon

)" .
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TELEVISION ADVANCES

tion, which- amplifies the photo-
electric current; a low velocity
scanning system of the Orthicon-
type and an electron multiplier sec-
tion, giving a gain of about 1,000
before connection to the external
amplifier.

The optical image from the cam-
era lens, focused on the photocath-
ode of the tube, produces an equiv-
alent image in electrons. The lat-
ter moves as a whole to the target
(as in 11) and leaves a pattern of
varying positive charges on this tar-
get which corresponds to the op-
tical image. The back of this tar-
get is scanned by a low velocity
beam of electrons, slowed down so
that its electrons either stop just
short of the target and return to
the cathode end of the tube, or
when they approach a section of
the target which carries a posi-
tive charge, act to neutralize the
charge (losing some energy in do-
ing so) before turning back. Pic-
ture information thus imposed
upon the returning beam reaches
the electron multiplier section
where it is further amplified.

Retter resolution

New improvements in the con-
construction of the Iconoscope (8)
are also reported, giving greater
resolution. The low-velocity beam
Orthicon tube (10) has also been
further improved (for high defini-
tion studio usage where the ex-
treme sensitivity of the Image-
orthicon is not needed), by incor-
porating an electron multiplier in
its output. This tube is sometimes
referred to as a Signal-orthicon.
The Farnsworth development, the
Dissector (9), also with an electron
multiplier output, is used in the
CBS color television research.

Studio operating practices have
been simplified, permitting the di-
rector to give greater attention to
the dramatic details without en-
countering technical control diffi-
culties. At (12) a control desk is
shown for television studio use, de-
veloped by DuMont.

Wartime necessity has resulted in
the development of many improve-
ments in transmitter design, espe-
cially those associated with high
frequency tubes. A pair of RCA
type 8D21 triodes (illustrated at 5)
deliver outputs of the order of 10
kw or more at television frequen-
cies. A 490 megacycle transmitter
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WABD, New York, in cooperation with International News, has found a way to make test patterns
(transmitted by all TV stations at intervals to permit receiver adjustments) more interesting to

the public, by adding superimposed news flashes.

An enlarged projection of Teletype news tape

(typed at about 60 WPM) is projected on a camera tube mosaic and fits into a space in the pat-

tern desigmed for it, as above.

:%?‘{':‘."f %’

was built by Federal (for use in the
CBS color system) with an ontput
of 1 kw peak, and with a 10 mega-
cycle modulating range. This trans-
mitter uses their 6C22 tubes, shown
at (6).

Progress by the Bell Tel. Labs. on
the new tube operating principle
used in the travelling wave tube (4)

Below, the Teletypewriter and reflection projector used in studio

has shown that high gain ampli-
fication with an enormous fre-
quency range is possible. This tube
offers great possibilities in both re-
ceiving and transmitting circuit
amplification.

The extra problems associated
with transmitting video signals so
they can be received with minimum
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interference and without ghosts
has focused attention on signal
coverage.

Plans are being made for the
time when a large number of tele-
vision stations will be active in a
given area. A practical solution
from both the engineering and the
economical viewpoint calls for the
erection of a community tower to
serve as the location for transmit-
ters for all television, FM, and
other high frequency radio serv-
ices. In the New York City area
the Van Alen tower (3), having a
height of 2,650 ft. above the ground,
has been planned for such service.
A tower of this height, having a
service range of approximately 100
miles, would cover the whole com-
muting area of New York City.
Lesser heights would suffice in other
localities. It permits all receiving-
set owners to point directive an-
tenna systems toward a single lo-
cation. With this height a certain
degree of vertical directivity can be
utilized, where the television re-
ceiving antennas would be given a
slight upward tilt to avoid reflec-
tions from low lying structures. Be-
cause of the great number of radio
services that could avail them-
selves of the facilities of a struc-
ture this high, all obtain increased
coverage at relatively low cost. In
this arrangement, day and night
coverage areas are essentially the
same, and are not primarily de-
pendent on the use of high powers.
Tower designs are being completed,

Airborne transmitters

Another system now receiving ex-
tensive tests by Westinghouse is
Stratovision (15), utilizing high
altitude planes bearing television
transmitters. The plan calls for
four planes in each area, each re-
maining aloft for eight hours with
take-offs at four-hour staggered in-
tervals. Two planes will be aloft
simultaneously, one acting as a
standby ready to take over in case
of difficulties. Fourteen such plane-
areas are believed to be capable of
reaching a large percentage of the
population of U. S,

Stratovision tests have been
made, relative to possible signal
levels and coverage areas, although
other difficulties attending televi-
sion signal transmission will be
considered in later tests. Recent
tests have indicated satisfactory
FM signals at 240 miles, at an alti-
tude of 25,000 ft. using 250 watts
output power. An underslung an-
tenna will pick up the program
from the ground by directed relay-
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ing which is then rebroadcast at
altitudes of about 30,000 feet to an
underlying area some 400 miles
across. Intercity relaying would be
undertaken with the same system.
Estimates as to the total cost of
operating each group of planes in
a given area would be around $200
per hour aloft.

Work is rapidly progressing to-
ward the extension of intercity
television network systems, using
radio relay methods and coaxial
cables. The New York-Washington
cable, having already served as a

factory service is only a fraction
of a watt. The hook-shaped wave
guide transfers energy from the
oscillator to the focal point of the
reflector.

Receiving designs

A few of the improvements be-
ing considered in recent models of
television receivers are at the right
on chart. Sets using direct view
tubes with standardized screen di-
ameters of 5 to 20 inches are being
produced

(23), featuring greater

The ““dark trace’’ projection tube may be the “dark horse’’ of the big screen television develop-
ment race. The above shows the Skiatron No, 7 tube used in British Navy radar

television link on numerous occa-
sions (including one in which tests
on color transmission were satis-
factory), is being extended South.
The Philco relay system extends
between Philadelphia and Wash-
ington (see illustrations). A relay-
ing tower, shown at 14 (developed
by RCA) is typical of the develop-
ments in this field. .Reflectors are
used at both the pickup and the
transmitting positions, the two sets
permitting two way simultaneous
operation. The AT&T system has
started several coaxial line routes
which will ultimately link the two
coasts. Radio circuits will serve as,
or augment sections of this- line
whenever conditions favor this
method.

In a few places in Metropolitan
New York permanent lines connect
the transmitter with frequently
used pickup points. Many of the
remote pickups are carried by radio
circuits (STL, or studio-transmitter
link circuits) of various types (1
and 2 on chart). The portable mi-
crowave relay equipment (1) pro-
vides a readily-installed, beamed
television service over 10-15 mile
distances, on the 6800-7050 mec
band. Either 4 ft. or 6 ft. reflectors
are used, depending on the dis-
tance. Because of the sharp direc-
tivity the power needed for satis-

high-light brilliance and a more
sharply focused spot. While any par-
ticular type of tube may not neces-
sarily have all of the features list-
ed, the newer design trends are in-
dicated. (A Rauland tube is illus-
trated at 23.) Some direct view-
ing tubes have a high light bril-
liance of 60 ft. lamberts or more,
insuring adequate contrast in nor-
mally lighted rooms. The listed
use of conductive (or metallized)
screens in direct viewing tubes is
being done experimentally only, as
noteworthy improvements are evi-
dent at present only when anode
voltages of around 6 or 7 KV are
exceeded. As experience is gained
in depositing thinner conductive
layers, the value of this expedient
may be realized at normal direct-
view tube voltages.

Both refractive optics (where
large glass lenses are used to pro-
ject an enlarged scene from the
screen of a small cathode ray tube
onto a wall screen) and reflective
optics (where concave mirror and
lens combinations are used) are
undergoing intensive comparisons.
Both methods received much at-
tention for military applications.

The former method, using lemses
similar in style (if not in size) to
movie projector types, is shown at

(Continued on page 102)
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TV TEST EQUIPMENT

® At the present time, a number
of test instruments are available
specifically for television work.
These instruments, however, per-
tain largely to the development
stage of television. They eventually
will be supplemented by a variety
of more highly specialized but less
versatile equipment that can be
operated by ordinary test personnel.
A survey of the major receiver
manufacturers, conducted recently
by the Radio Manufacturers’ Asso-
ciation, disclosed a particularly
urgent demand for some sort of
synthetic video pattern generator
capable of producing various types
of test patterns on television re-
ceiver screens for the evalvation of
their over-all performance. To ful-
fill all the requirements of perform-
ance testing on television receivers,
an ideal signal generator would em-
body most of the features of a com-
plete television transmitter on a
miniature scale, including:

(1) A carrier frequency range cor-
responding to the six channels
assigned in the 44-90 mc band.

(2) Vestigial sideband video modu-
lation, including all synchroniz-
ing, blanking, equalizing and
video pulses, conforming to FCC-
RTPB specifications for standard
television signals, and capable of
producing a variety of test pat-
terns on receiver screens.

(3) A suitable source of f-m audio
modulation, centered 4.5 mc above
the unmodulated video -carrier
and capable of frequency modula-
tion to a maximum diviation of
+ 25 ke.

(4) A peak rf signal output on the
order of 0.1 maximum volts, bal-
anced-to-ground, with a suffici-
ently low value of stray field to
permit accurate attenuation over
the entire rf range.

While the above specifications
are well within the range of present
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By PAUL H. HUNTER

Instrumentation Editor—Electronic Industries

Probable design trends

in specialized

instruments

for production testing of television receivers, with

a review of

technics, there are a number of
practical difficulties that will re-
quire a simple, economical solution
before standard video pattern gen-
erators can be produced on a com-
mercial basis.

Video-range oscilloscopes

The development of oscilloscopes
capable of passing the 4.5 mc range
of frequencies associated with pres-
ent commercial television standards
received a considerable impetus
from the wartime radar program.
This accounts for the relatively
large number of these instruments
now appearing on the market. These
represent what may well be the
practical limit of refinement in
standard oscilloscopes, since their
complexity and high cost will prob-
ably induce a trend toward simpli-
fication, at the sacrifice of certain
features that are important mainly

some currently available equipment

to laboratory investigations of a
specialized order.

Since the fundamental control
frequency of television systems is
60 c/s, there is an opportunity to
dispense with variable frequency
oscilloscope time bases in favor of
a linear sweep oscillator operating
only at the power line frequency.
Methods of isolating various seg-
ments of the complete transmission
cycle have been developed to a satis-
factory degree. Control of the hori-
zontal sweep velocity could be ar-
ranged to coincide with the funda-
mental segments of the standard
television signal, selected by means
of a simple switch, without inter-
mediate vernier adjustment.

The segments of the 1/60th sec-
ond vertical scanning period of
principal interest to routine test-
ing of television receivers are as
follows:

The “Visual Alignment” method of observing amplifier gain-frequency response, using the “pyra-

douh

mid” type frequency sweep. The le imag
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Significant portion Duration
of the standard (in micro-
television signal seconds)

(1) Vertical scanning & fly-
back interval (1/60th
SEC.) .. 16,650

(2) Vertical flyback interval

(1/600th sec. max.)...... 1,665
(3) Vertical sync. & equaliz-

ing pulse interval (9H).. 571
(4) Vertical sync. pulse in-

terval BH) ............. 190
(5) Horizontal scanning &

flyback interval (H).... 63.5

The use of a slave type sweep,
having a fixed repetition rate of
60 per second and five fixed veloci-
ties corresponding to slightly greater
intervals than those given above,
will satisfy all the requirements of
television wave form observation in-
sofar as horizontal deflection is
concerned. Two controls would be
needed: a five-position sweep speed
switch and a continuously variable
phasing control for shifting the de-
sired time segment over the entire
16,650 microsecond period corres-
ponding to one vertical scan. These
two controls will take the place of
the usual coarse and fine frequency
controls, sync. selector switch, sync.
gain and polarity, horizontal at-
tenuator, horizontal gain and any
other controls connected with hori-
zonta] deflection, together with any
associated circuits and tubes,

While the special time base re-
quirements discussed above repre-
sent a major departure from con-
ventional oscilloscope design, there
are other functions which should
be redesigned in order to attain
greater simplicity, economy and
adaptability to the special problem
of television receiver testing, Dras-
tic compromises will undoubtedly be
necessary to offset the inherently
high cost of the 4.5 mc vertical am-
plifiers required. The final result
may involve the type of engineering
tHat entered into the many simpli-
fied test sets developed during the
war for the use of radar fleld main-
tenance personnel,

Sweep generators

Television engineers have for
many years recognized the impor-
tance of developing automatically
tuned oscillators for visually tracing
the response characteristics of wide-
band amplifiers, Development of
standard frequency-modulated sig-
nal generators, however, was neces-
sarily delayed by the uncertainty
regarding transmitter and receiver
standards.  Now that frequency as-
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MODERN

TELEVISION

SWEEP GENERATOR.

Technical Data

Frequency Range: 500 ke to 110 me.
Sweep Range: 2 ke to 10 me (total devia-
tion).

Frequency Marker: 1 mc¢ and 10 mc from
sepurate crystal controlled oscillators.

Output:

Voltage—30 microvolts to 0.1 volt.

Impedance—100 ohms.

Regulation—constant within 1094 over any
10 mc portion of the frequency range.

Circuit:

Heterodyne type, using one reactance tube
modulated 135 mc oscillator and one
manually tuned 135.5 to 245.5 mc oscil-
Iator. One stage of amplitude limiting.

United States Television Mg, Corp
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OSCILLOSCOPE TYPE 248,

Performance Data
Vertical Amplifier:
Response—20 ¢/8 to 5 me (*3 db).
Sensitivity—0.1 v. RMS/in. (direct).
2 v. RMS/in. (with probe).
Attenuation—1:1, 10:1 and 100:1 with
vernier,

Horizontal Amplifier:
Response—20 ¢/s to 2 me (%3 db).
Sensitivity—2.75 v. RMS/in.
Attenuation—1:1 and 10:1 with vernier.

Recurrent Sweep:
Range—15 ¢/s to 150 ke (6 steps).
Synchronization—pos. or neg. from internal,
external or 60 cycle signals,
Circuit—hard-tube multivibrator type; out.
put available at panel.

Triggered Sweep:
Speeds—5, 25, 100 and 1,000 mircoseeonds.

Trigger Pulse Generator:

Range—200 to 3.000 pulses/sec.

Output — applied internally to triggered
sweep; pos. and neg. pulses also available
at panel. Pulse duration is 0.5 us., source
impedance, 500 ohms.

Cathode-Ray Tube:

5 in., type 5JP1, with special deflection plate
connectors on neck of tube.

Additional Features:

Separate trigger oscillator for calibrating
triggered sweep by means of blanking pulses
at intervals of 1, 10 and 100 microseconds.
0.5 microsecond delay network for vertical
input. Separate intensity modulation ampli-
fier, usable to 5 me.

Allen B, DuMont Lalwratories, Inc.

OSCILLOSCOPE MODEL OL-15.

Performance Data
Vertical Amplifier:
Response—20 ¢/s to 4 me (=1 db).
Sensitivity-—0.05 v. RMS/in. (direct).
—0.1 v. RMS/in. (with probe).
Attenuation—1:1, 10:1 and 100:1 with ver-
nier.
Calibration—Substitution of internal 60 cycle
signal calibrates screen in terms of peak
volts, as indicated on panel meter.

Horizontal Amplifier:
Response—20 ¢/s to 1 me (=1 db)
Sensitivity—0.1 v. RMS/in.
Attenuation—1:1, 10:1 and 100:1 with ver-
nier.

Recurrent Sweep:
Range—5 ¢/8 to 500 kc. (5 steps).
Synchronjzation—external positive or nega-
tive, internal and 60 cycle.
Circuit — modified one-shot multivibrator
using five vacuum tubes; output available
at panel jack.

Triggered Sweep:
Speeds—5, 20, 100 and 1000 microseconds.

Trigger Pulse Generator:
Range—200 to 5000 pulses/sec.
Phase-—variable *1000 microseconds with

respect to triggered sweep,
Output — applied internally to triggered
sweep: pos. and neg, pulses also available
at panel jacks.
Cathode-Ray Tube—5 in., type 5LPI1.

Browning laboratories Inc.
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TEST INSTRUMENTS

SWEEP GENERATOR, TYPE 7098B.

Technical Data

Frequency Range: 5 to 65 mec.

Sweep Range: 1 to 20 mc (total deviation).

Frequency Marker: 5 to 70 mc using sep-
arate manually controlled oscillator.

Output:
Voltage—0.001 to 0.4 volts.
Impedance—75 ohms (cable termination).

Circuit:

Heterodyne type, using two push-pull
oscillators, one of which is frequency
modulated by a special concentric type
variable capacitor actuated by a mag-
netic drive similar to those used in per-
manent magnet loudspeakers, Two 6-
step output attenuators are connected
in series, with an additional vernies
output control.

Radio Corporation of America.

OSCILLOSCOPE MODEL 564.

Performance Data
Vertical Amplifier:
Response—5 ¢/8 to 5 mc¢ (*2 db).
Sensitivity—0.1 v. RMS/in. (direct).
-0.2 v. RMS/in. (with probe).
Input impedance—5 mmf across 6 megohms
- (direct).
9 mmf across 5 megohms
(with probe).

Horizontal Amplifier:
Response—5 ¢/s8 to 1.6 me (%2 db).
Sensitivity—0.14 v. RMS/in,

Input impedance—10 mmf across 5 meg-
ohms.

. Intensity Modulation:

Response—100 c¢/s to 100 ke (X2 db).
Input impedance—! 0 mmf across 5 megohms.

Sweep Oscillator:
Range—7 c/8 to 100 kc (6 steps).
Synchronization—internal or external.
Circuit—1 6SN7 multivibrator and % 6SN7
control tube,
Cathode-Ray Tube—5 in., type 5CP1.
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Features—probe contains a miniature type
6C4 triode connected as a cathode fol-
lower. Amplifiers deliver undistorted trace
of 24 in. on vertical and 17 in. on hori-
zontal axis, Price is said to be under
$300.00.

Supreme Instruments Corp.

i

OSCILLOSCOPE TYPE 715-B

Performance Data

Vertical Amplifier:
Response—5 ¢/8 to 11 mc (*1 db).
Sensitivity—0.1 v. RMS/in. (direct).

1.0 v. RMS/in. (with probe).
Attenuation—5 steps with vernier.

Horizontal Amplifier:
Response—38 c¢/s to 500 kc (%2 db).
Seasitivity—0.42 v. RMS/in.
Attenuation—vernier only.

Recurrent Sweep:
Range—5 c¢/8 to 100 ke (5 steps).
Synchronization internal; ext. (high and
low impedance) ; pos. or neg.

Triggered Sweep:

Speeds—2 to 100,000 microseconds/in., con-
tinuously adjustable.

Cathode-Ray Tube:
5 in., RCA type 1802-Pl.

Additional Features:

Time interval marker generating l4th in.
vertical pips at 1 microsecond intervals. In-
ternal 60 cycle sinusoidal sweep with pro-
visions for~ phase adjustment. Calibration
by means of either internal source of .36 to
360 volts or by direct measurement of signal
on peak-to-peak voltmeter; voltmeter switch
is at probe end of input cable.

Radio Corporation of America.

signments and bandwidth require-
ments have been definitely estab-
lished, instrument manufacturers
will find it profitable to produce
suitable sweep generators on a
quantity basis.

For those not familiar with the
principal of visual alignment, the
accompanying diagram will show
the interrelation of frequency, gain,
sweep voltage and cathode-ray spot
position, the projections in this il-
lustration representing five arbi-
trary points during one cycle of a
“pyramid” type of frequency modu-
lation.

Frequency modulators

Both mechanical and electronic
methods of automatically sweeping
the frequency range of interest
have been successfully applied, an
important consideration with either
method being the rate of frequency
shift with time. If this shift fol-
lows a sinusoidal law, it is obvious
that the oscilloscope time axis must
also be sinusoidal if equal frequency
intervals are to be represented by
equal horizontal displacements of
the cathode-ray beam. One disad-
vantage of sinusoidal frequency
sweep is that uniform fluorescence
of the cathode-ray tube trace is not
maintained in the horizontal plane,
since fluorescent intensity is in-
versely proportional to the velocity
of beam deflection. This effect can
easily be corrected, however, Ly
several means and there is no doubt
that sinusoidal sweep greatly sim-
plifies the design of a frequency
modulator, whether of the react
ance tube or rotary capacitor type.

In order for the points of maxi-
mum frequency excursion to coin-
cide with the limits of horizontal
beam deflection, a means of shift-
ing the phase of the time axis volt-
age must usually be provided to
compensate for any low frequency
phase displacements that may occur
in the video detector or other cir-
cuits. Phase shift networks pre
sent no problem at power line fre-
quencies, however.

Linear frequency deviation can
take the form of either a “saw'.
tooth” or “pyramid” type of fre-
quency modulation. In either case,
a truly linear rate of change in
frequency is difficult to obtain with
conventional types .of frequency
modulators. The choice between
the mechanically driven variable
tuning capacitor and the reactance
tube as a means of varying the fre-
quency of an rf oscillator hinges
on the following factors:

(Continued on page 106)
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MAGNETIC FOCUSING

By D. RAWCLIFFE and R. W. DRESSEL

Radiation Laboratory,® Massachusetts Institute of Technology

® Cathode ray tubes designed for
magnetic focusing and deflection
were widely used in television prior
to the war and have since found
extensive application in radar
equipment. They have been used
in preference to electrostatic tubes
for intensity - modulated displays
because the light output can be
considerably greater without seri-
ous defocusing of the spot.

The magnetic fields for focusing
and deflection are supplied by coils
or magnets mounted around the
outside of the tube neck as in Fig. 1.
These units have undergone con-
siderable development and new de-
signs have evolved, producing
clearer, less distorted patterns on
the tube screen; but because of
wartime restrictions these new de-
velopments are not widely known.
This article is intended, first, to ac-
quaint the reader with the funda-
mental actions involved in mag-
netic focusing and deflection; and
second, to introduce the more re-
cent developments in deflection and
focusing devices.

Magnetic focusing

An electron beam passing down
the tube axis will be focused by any
axially symmetric magnetic field.
The focusing action is roughly as
follows: An electron deviating from
the axis has a velocity component
perpendicular to such a magnetic
field so that a force is exerted on
the electron, tending to make it
spiral about the axis. In this spiral-

*ling action the electron experiences
«a thrust toward the axis and hence,
if the field intensity is properly ad-
justed, the electron will be returned
to the axis at the instant it reaches
the screen. Other electrons in a
beam are affected in a similar man-
ner so that all tend to converge to-
ward the same point on the screen,

*This 'paper is based on work done for the
Office of Scientific Research and Development
under contract OEMsr-262 with Massachusetts
Institute of Technology.
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Numerous types of coils and magnets have been de-

veloped recently for beam control in cathode ray tubes

SCREEN

DEFLECTION COIL

FOCuS coiL
OR
MAGNE T

Fig. 1—Magnetic cathode ray tube showing placement of focus and deflection coils

i.e,, the beam is focused. Because
of the spiralling, the electrons move
in three dimensions, not in just
two as in electrostatic focusing.
This fact makes the solution of
magnetic focusing problems ex-
tremely complicated and cannot be
adequately treated here.t

The field needed for focusing is
produced either by a current
through a coil wound around the
tube neck or by a permanent mag-
net, most commonly by the former.
Usually the coil is enclosed in an
iron case in order to concentrate
the field and control is distribution.
A typical coil is shown in Fig. 2,
and Fig. 3 is a cross-sectional view
of this coil with its magnetic field
sketched in. The width of the gap
in the iron case is the most impor-
tant factor in controlling the field
distribution.

A cylindrical permanent magnet
also can be used to produce the
axially symmetric field needed for
focusing. Such a focus magnet is
illustrated in Fig. 4, and a cross-
sectional view of the essential mag-
netic parts together with the mag-
netic field is shown in Fig. 5. Un-

tFor a treatment of this subject see Zwory-
kin and Morton, “Television,” John Wiley and
Sons, 1940, p. 117, and Maloff and Epstein,
“Electron Optics in Television,” McGraw-Hill,
1938, Chapter 8.

like the focus coil the magnetiza-
tion of the permanent magnet can-
not be varied to adjust the focus;
consequently, in order to obtain op-
timum focus, the gap width itself
is varied by moving the threaded
shunt indicated in Fig. 5.

A second adjustment which the
focus coil .or magnet is usually
called upon to make is that of
“centering,” i.e. of correcting for
the electron gun misalignments.
Without this correction the electron
beam will not normally strike the
center of the fluorescent screen, but

Fig. 2—A typical cathode ray fo:us coil

in the type 12DP7 tube, for in-
stance, it may strike anywhere
within a one inch radius of the
center. Because of this misalign-
ment, the electron heam is not di-
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AND DEFLECTION

rected along the tube axis when it
leaves the gun, but it can be
brought back to the axis by prop-
erly tilting the axis of the focus
field. This is accomplished with a
focus coil merely by tilting the coil
as a whole through a small angle
(+ 10°) about the proper axis. It is
more difficult, however, for me-
chanical reasons, to tilt a focus
magnet and, therefore, the front
member of the magnetic gap, the
‘centering ring,” is mounted so that
it may be moved laterally (= 15 in.)
in any desired direction, by two
serew adjustments.

Although the practice of center-
ing by tilting the focus coil is quite
common, there are other and better
methods of accomplishing the same
effect. A focus coil will focus an
electron beam with the least
amount of abberation and distor-
tion if the magnetic axis of the coil
coincides with the axis of the elec-
tron beam; consequently, tilting the
focus coil reduces its sharpness of
focus. Centering is best accom-
plished by a small deflection coil or
magnet designed expressly for the
purpose and mounted almost any-
where on the tube neck.

Focus coils have been widely used

WINDING

GROSS
SECTION

NS S
s

Fig. 3—Cross-section of a focus coil

for quite a few years in television
and in radar equipment. Focus
magnets, on the other hand, were
introduced in large quantities dur-
ing the war for use in radar equip-
ment. A magnet has a distinct ad-
vantage over a coil because of the
saving of focus current. Another
advantage of the focus magnet is
its stability of field over large
ranges of temperature, whereas the
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Fig. 4 (a) and (b)—Front and side vicws of
adjustable focusing magnet. Note control knob

resistance of a focus coil changes
about 0.4% per degree C. Unless
the coil is driven from a high im-
pedance source, the current and
field also change; hence the pat-
tern on the cathode ray tube de-
focuses, necessitating a readjust-
ment. This is a nuisance, particu-
larly in aireraft radar in which
large temperature changes accom-
pany altitude changes.

In performance, however, the focus
magnet is definitely inferior to the
focus coil. Under the best condi-
tions the spot size with a magnet
is about equal to that produced
with a coil under average condi-
tions. Under bad conditions the
spots produced with a magnet are
badly distorted. The principal
cause of poor focus is the fact that
the field of the magnet spreads out
for a considerable distance along
the tube axis, while that of the coil
is localized. The spreading field
overlaps the electrostatic fields of
the gun, disturbing the action of
those. fields and causing spot dis-
tortion. In addition to spreading

out along the axis, the field ex-
tends in other directions sufficiently
to interfere with neighboring ap-
paratus, such as aircraft compasses.

In weight; the magnet has a
slight advantage, 1% 1b. against 21
1b. The cost of a focus magnet de-
pends on the type of construction,
but it should cost about $50, where-
as a focus coil can be made for
about one-tenth as much.
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Fig. 5—Cross-scction of focus magnet

In general one can conclude that
the focus magnet should never re-
place a focus coil except in special
cases where the saving in weight
and power, and the stability of the
magnet, are important enough to
outweigh its poorer performance
and increased cost.

Magnetic deflection

Magnetic deflection, like focusing,
is founded upon the fundamental
physical fact that an electron mov-
ing across a magnetic field experi-
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