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Mallery idistributors
Can Save You Time
WhenTime is Important

Lack of a few parts can wreck almost any production schedule. But
when the needed parts are Mallory electronic products, the Mallorv
distributor is the man to turn to for help.

For example—one manufacturer discovered, just the day before
scheduled use, that a number of selector switches required for
the launching apparatus of a new aircraft carrier were missing.
Something had gone wrong somewhere. But a wire to a Mallory
distributor found him with the exact circuit arrangement in stock.
The switches went out via air express and the carrier was
launched on time.

Example Number Two—Navy Code Schools in two universities
urgently needed a number of electronic products, among them
Mallory switches and jacks, in order to inaugurate training of code
operators on schedule. Something inexplicable had gone wrong and
the parts were missing. Again, a Mallory distributor stepped into
the breach to save the day in jig time.

Nothing very dramatic about this, it is true. But it demonstrates
how Mallory distributors are geared to save time in furnishing
essential electronic parts for essential uses. .. especially where
small orders are concerned.

Where essential electronic parts are required—for maintenance,
laboratory and testing devices, pre-production models—in short,
where small quantities are involved, the Mallory distributor stands
by to help. We are doing our level best to keep his stocks adequate.
Proper ratings are needed ? Certainly !

But make his acquaintance. He can be of service in many ways. 1f
you do not know the name of the Mallory distributor nearest you,

we will be glad to tell you. :
|\ 4

INDIANAPOLIS, INDIANA - Coble Address—PELMALLO

P. R. MALLORY & CO., Inc.

www americanradiohistorv com




Long, uninterrupted service is called for
in a capacitor and to fulfill that require-
ment three things are necessary:—inten-
sive experience . .. advanced engineering

.. rigid production standards. This
combination has given Tobe Capacitors
a proud record, with almost complete ab-
sence of “returns.”

The Tobe Oil-Mite Capacitor, shown

LONG LIFE
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here, has consistently lived up to an
established reputation for long life. This
capacitor, impregnated and filled with
mineral oil, is most carefully made and
most conservatively rated. It is perform-
ing day-in, day-out duty as a filter con-
denser in war equipment. Inquiries in
connection with your condenser prob-
lems will receive our prompt attention.

ASSURED

CHARACTERISTICS OF TOBE OIL-MITE CAPACITORS

STANDARD CAPACITY TOLERANCE. =10%

TEST VOLTAGE. . ......... ... Twice D.C. rating
SHUNT RESISTANCE ........... .05 to 0.1 mfd. 20,000 megohms. .25 to 0:5
12,000 megohms.1.0to 2.0 mfd. 12,000 megohms
RATINGS: . . " il s Ny A .05 mfd. to 2.0 mfd. 600 V.D.C. .05 mfd. to
1.0 mfd. 1,000 V.D.C.
GROUND TEST ............... 2,500 Volts D.C.
POWER FACTOR.............. At 1,000 cycles—.002 to .005

mfd.

EDITORIAL CONTENTS AND ARTICLES LISTED ON PAGE

www americanradiohisetorv com

A SMALL PART IN VICTORY TODAY
A BIG PART IN INDUSTRY TOMORROW
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When most electrical

connections

looked like this?

solder was piled on,
hoping for a sound, efficient connection

Pat. No. 2,109,837

ELECTRONIC INDUSTRIES e August, 1943
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electrical connections
look like this!

electrically efficient, mechanically strong, and workmanlike
in appearance with Burndy HYLINE Connectors (indent type)

Whether you are using #29 wire in a
sensitive electronic circuit, or 1000 mcm
cable in a power-circuit, HYLINE con-
nectors (indent type) will improve circuit
efficiency, eliminate circuit troubles due to
faulty connections, lower your connection
costs, and add clean, workmanlike appear-
ance to.the circuit.

Increased electrical efficiency is assured
because HYLINE connectors are com-
pactly formed from pure copper in one
piece .. . and are permanently attached to
the conductor by the famous Burndy
indent method. The exclusive one-piece
construction of HYLINE connectors elim-
inates any possibility of added resistance
from extra contact surfaces.

High mechanical strength is assured be-
cause indenting with simple Burndy
HYTOOLS permanently locks the con-
nector to the conductor. It’s the same
proved Burndy principle which utilities

have used for years in connecting vital
networks!

Lower connection costs are assured be-
cause Burndy has specially designed
HYTOOLS for rapidly indenting connect-
ors, regardless of the quantities inolved.
There are hand pliers for indenting smalil
sizes singly or in small quantity; automatic
bench presses for mass production; and
portable hydraulic or pneumatic presses
for the larger sizes. In many plants, con-
nections are being made in one-tenth the
time, the Burndy indent way!

No matter what your connection prob-
lem, Burndy engineers will gladly assist in
adapting proved HYLINE connectors to
your circuits or products. Simply acquaint
them with your problem, or write today
for the new illustrated HYLINE catalog,
Burndy Engineering Co,, Inc, 107 Eastern
Boulevard, New York 54, N. Y.

ELECTRICAL CONNECTORS

EDITORIAL CONTENTS AND ARTICLES LISTED ON PAGE 4
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Thordarson ushered in the age rbBE, SRR s
of transformer specialization '

Klectronic Industries, \ugust, 1943, Vol. II, No. 8.
35 cents a copy. Published monthly by Caldwell-

Consisfenfly since that date . .. year in Clements, Inc., 480 Lexington Avenue, New York
9 17, N. Y. M. Clements, President; Orestes H.

and year out, Thordarson engineers have Caldwell, Treasurer.
OIWOYS been a S'ep ahead n developlng Subseriptions: Continental United States only,
'he newest and most needed 'ypes of $3 for one yeur; $5 for Iwo years. Applicatinn for
. 3 second class entry pending at New York, N. Y.
transformers. Today, in practically every Copyright by Caldwell-Clements, Inc., 1943. Printed

countryontheface oftheearth, Thordarson b g

leadership is an esfubllshed fact, proven ORESTES M. CALDWELL
by the manifold tasks which transformers Editor
bearing the trade-mark "Thordarson’ are

successfully performing on the war fronts L L

Publisher
of the world.
William Moulie Gilbert Sonbergh
8. P. MeMiny Josepha Zentner
Charles F. Dreyer Jean Mayer E. T. Bennett

Ralph R Bateher, Consulting Editor
Roland €. Davies, Washington Editor

M. H. Newton John A. Samborn
Lee Robinson 0. 1. Sutter
B. V. Spinetta W W. Swigert
N. MeAllister J. E. Cochran

R. Y. Fitzpatrick, Chicago 6, 201 N. Wells St.

ELECTRIC MFG. COMPANY Telephone RANdolph 9225
500 WEST HURON ST., CHICAGO, ILL.

Editovial and Exeeutive Offices
Telephone PLaza 3-1340

G & - Xington Avenue
FHnegforonas Shacs:lists Ghicce /595 Wos
.. ORIGINATORS OF TRU-FIDELITY AMPLIFIERS
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No. 4 OF A SERIES EXPLAINING

The G-E photetube counts,
sorts, and controls—
by elecironics

i
ONE phototube counts the relays
speeding down a war production line.

Another rejects imperfect ball-
bearings by automatically sizing each
one to perfect dimensions. A third,
responsive to radiant energy, controls
temperature in an electric furnace.

A fourth watches the smoke density
in a plant chimney and sounds an
alarm to warn of wasteful combustion.

In its many industrial applications
the phototube is primarily a signaling
device, actuated by the breaking or

ELECTRONIC [INDUSTRIES @ August, 1943

The Gejneral Electric phototube, a light-sensitive

== S - -

clectronic tube with hundreds of applications, is

one of the most useful tubes in modern industry.

modulation of its heam of light. Tt tells
other tubes whatto do and when to doit.

Working with the thyratron, a pre-
cision “timer,” the phototube transmits
a low-power impulse which is ampli-
fied by the thyratron to such propor-
tions that it can start or stop, accelerate
or decelerate the equipment.

Thus in hundreds of ways does the
phototabe increase the efficiency of in-
dustry. New uses are discovered daily.

It is the purpose of G-E elecironic
engineers to aid ary manufacturer of

GENERAL @) ELECTRIC

THE USES OF ELECTRONIC TUDBLES

IN«INDUSTRY

electronic devices in the application
of electronic tubes. General Electric,
through its nation-wide distribution
system, is also prepared to supply
users with replacement tubes.

Free booklet on electronic tubes. Send
us the names of interested men in your
plant and we will keep them informed
of electronic developments. For ex-
ample, we will mail without charge an
illustrated book entitled “How Elec-
tronic Tubes Work,” written in easy
and understandable language, and
showing typical electronic tubes and
applications. Electronics Department,
General Electric, Schenectady, N. Y.

Tune in “THE WORLD TODAY" and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 E.W.T.
over CBS. On Sunday listen to “The Hour of
Charm” at 10 P. M. E.W.T. over NBC.

182-88-8850

General Electric employees are now purchasing over $1,000,000 in War Bonds weekly

www americanradiohistorv com
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“In the Blackness of
@ Jap Battleship

Radar principles were first applied to avia-
tion by RCA through equipment built and
installed in its own plane in 193%, in connec-
1 tion with a study of collision prevention.
EXTRACT from_ s o the Le n In 1938, RCA built an experimental Radar
‘é‘;‘f’::: bb;’f’;;’;:; :f e G ; installation for the U. 8. Navy. As the result
War Mobilizatinn i £ Nov. 1 ar ba h t of tests, in October, 1939 the Navy placed
at Spartanburg, S.C.. 3 ight. with RCA its first order for service Radar
j}f;j’dgﬂi’, 119:,3',,¢ away W sh “h equipment. Since then:, vast strides in t.he
Blue Network. . . ith s second development of Radar in RCA Laboratories

RADIO

ELECTRONIC INDUSTRIES e August, 1943




Night, Fight Miles Away”
ts sunk by iADAR

-

—_—— ) —) —
— — (———q'—-—(—-—-Di

have been made available to all branches of HOW RADAR WORKS—Traveling with the speed
the industry producing Radar. of light — 186,000 miles per second — ultra-high
frequency waves strike the invisible enemy vessel,
bounce back, automatically establish range and
distance of the target!

Radar is another achievement of the radio-
electron tube and the use of ultra-high fre-
qu?ncy waves, pioneered by RCA Labora- For the full, fascinating story of Radar, write today for free
tories. RCA looks forward to the time when booklet, **Radar—Wartime Miracle of Radio.”’ Address your
its services as world headquarters for radio- request to: Department AX, Radio Corporation of America,
electronic research can again be devoted to 30 Rockefeller Plaza, New York.
making the peacetime world a better place
in which to live.

RCA BUILDING * NEW YORK CITY

ELECTRONIC INDUSTRIES e August, 1943
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TESTED ON AN ATOLL

N a tiny strip of coral . . . an observation post

pierces the dawn with cryptic messages that may
spell the difference between victory and defeat. Duty on
this speck on your map calls for iron men and de-
pendable equipment.

Under the toughest of conditions . . . under the
roughest of handling . . . far from sources of replace-
ment . . . parts must work—for men’s lives hang in the
balance. Utah Parts are passing this final test on tiny
atolls, in steaming jungles, on burning sands in all
parts of the world—from pole to pole.

A shooting war is also a talking war. The weapons of
communications must have the same dependability and
non-failing action as weapons of destruction. These
qualities are built into Utah Parts at the factory where

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING
SPEAKERS, TRANSFORWMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS,
‘WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES,ELECTRIC MOTORS

soldiers of production are working 100% for Victory.
In Utah laboratories, engineers and technicians are
working far into the night developing new answers to
communication problems—making improvements on
devices now in action.

But “tomorrow” all this activity, all this research,
all this experience learned in the hard school of war,
will be devoted to the pursuits of peace. Thanks to the
things now going on at Utah—there will be greater
convenience and enjoyment in American homes . . .
greater efficiency in the nation’s factories. UTAH
RADIO PRODUCTS COMPANY,: 50 Orleans Street,
Chicago, Ill. Canadian Office: 560 King Street West,
Toronto.InArgentine: UCOA Radio Products Co., SRL,
Buenos Aires. Cable Address: UTARADIO, Chicago.

ELECTRONIC ‘INDUSTRIES e

August, 1943
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\ ~ THORDARSON
~ANNOUNCES

"

**"CONSTANT AS THE PLANETS IN THEIR ORBITS”

1f you-are a manufacturer of controls . . . or, if you are  without practical usage to back up its claims. On the contrary,
giving consideration to the manufacturing oppor- the Thordarson Flashtron has served as the heart of control
tunities in this field, here is an announcement of systems operating in widely diversified fields, for a number of
importance to you. years. It has not only proved its uncanny precision character-
istics, but it has also demonstrated its ability to achieve results
heretofore thought impossible, with continuous dollar and
cents savings to the user over a long period of time.

The successful application of electronic principles
to the problem of control, as exemplified by the
Thordarson Flashtron, has resulted in lightning-fast
action (and hence extreme accuracy) giving new We invite interested manufacturers to write
meaning to the word control itself. Sfor descriptive folder today.

The Thordarson Flashtron is not a complete con-
trol “'system’”. But it is literally the electronic “*heart”,
around which may be designed a control set-up mak-
ing full use of several years of intensive research
pointed towards one objective . . . £ O tolerance in
regulating temperature, pressure, flow, speed, fre-
quency, light, and a host of other factors involved in
almost every field of human endeavor.

The Thordarson Flashtron is not “new’” in the e — ELECTRIC MFG. COMPANY
sense of being merely a unit fresh from the laboratory, 500 WESY HURON STREET, CHICAGO, ILL.

“Transformer Sgecialiste Scuce 1895°

ELECTRONIC INDUSTRIES o August, 1943




Flying blind...but not deaf

MAKERS OF THE FINEST

10

IGH over obscuring clouds, through the
H murk of fog and the black of night, the
“blind” pilot speeds to his mission . . . and
returns . . . almost completely dependent upon
what he hears through his headphones. A
tremendous responsibility for any piece of
equipment.

Making headphones to the exacting standaras
of the Army and Navy Air Force is one of the
wartime tasks of Rola.. A pioneer in Radio and
later in Electronics, the technical knowledge

and the manufacturing skill of this seasoned
organization now is devoted exclusively to
giving our Fighters in the Air the best, most
effective equipment of any in the world.
THE ROLA COMPANY, INC,, 2530 Superior
Avenue, Cleveland, Ohio.
7 1 4 7

In addition to complete headsets, Rola manufactures
transformers and coils of all kinds for aerial communi-
cations. If your problem involves Electronics . . . and is

important to the war effort . . . why not discuss it with
a Rola engineer.

IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT

ELECTRONIC INDUSTRIES e August, 1943
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ELECTRONICS... A MIGHTY WEAPON

This is ELECTRONICS in operation . . .
not until the full facts are released will you be
able to see all the technical developments.

ELECTRONIC

DEVICES p:lysically, are assemblies

of components, each one

contributing its share toward making the in-

strument function. Among the many activities

of American Radio Hardware is the manufac-

ture of over one hundred parts used in

ELECTRONIC equipment and- applications.

That our components are used in the produc-

tion of this mighty weapon is in itself a fine
tribute to our skill and our facilities. ELECTRONIC c . e

equipment is comprised of

many individual components . . . plugs,

jaeks, insulators, etc.

With - electrical and mechanical tolerances as critical as they are nowadays,
all of our components have been improved to a commanding degree. When
they are released for general use, they will be able to serve you better than
ever before. Your inquiries regarding the entire ARHCO line are welcomed:,

a
ARHL LY
KUl

can Radic Hadware €o., Inc.
476 BROADWAY ¢ NEW YORK 13, N. Y.

MANUFACTURERS OF SHORT WAVE . RADIO L3 TELEVISION L3 SOUND EQUIPMENT

ELECTRONIC INDUSTRIES ® August, 1943
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OF [FADERSHIP

CWONSTANT PIONEERING . . . the unceasing search teyond
present horizons for a Better Way . . . this is the responsibility of Leadership.

As man reaches for the stars, through the science of electricity . . . the miracles
of Radio and Television . . . the amazing new world of Electronics, we at American
Lava Corporation have paced each new achievement with insulation engineered to the
new requirements.

When war came upon us with its demands for tremendously expanded produc-
tion . . . its requirements for higher performance in Communications . . . we were
ready with the KNOW HOMW gained from 4o years experience in pioneering, de-
veloping and perfecting steatite ceramic insulation.

Our research and engineering staffs will gladly cooperate on today's blue print

. tomiorrow's production.

AMERICAN LAVA CORPORATION

CHATTANOOGA, TENNESSEE

Where stability is an important A IL S m M A @

reqUIrement, ALSIMAG Steatlte = TRADE MARK REGISTERED U. S. PATENT OFFICE

- .—__, = ErTe A o, =

ceramics are unsurpassed for lend-

ing rigidity and permanence of STEATITE CERAMIC
alignment to electronic circuits. INSULATORS

CHARACTERISTICS TAILORED 70 YOUR REQUIREMENTS

www americanradiohistorv com




“THE AIR INDUCTORS THAT ;"\\
SET THE QUALITY STANDARDS” -~ = «°

PERHAPS no radio components have seen
g-eater engineering advances in recen: years
tkan Air Inductor coils—and B&W engimeering
has consistently led the field at every turn. Built
t¢ exacting tolerances, durably constructed for
tke most strenuous wartime uses, and available
ir. a wide variety of types and assemblies, B&W
Air Inductors have established new, higher
standards of quality wherever coils are used.
That’s because they’re produced by men tc whom
qaality coil-making is not only a specialized
basiness, but a matter of intense personal
pride as well.

In the group photo, are shown five standard B&W “fixed for fightin’
Air Indactors and one of the famous B&W turret assemblies. At top is
a special rotary coil unit.

Bring your problems to Air Inductor headquarters! Fast deliveries on
both standard models and wartime adaprtations!

BARKER & WILLIAMSON

Manufacturers of Quality Electronic Components for 10 Yeors
235 Fairfield Avenwve, Upper Darby, Pa.

14 ELECTRONIC INDUSTRIES o  August, 1943
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WINNING THE BATTLE
OF COMMUNICATIONS?

Mobile cammunications units cssembled by Hallicrciters.cre kelp-
ing to wia the battle of communications an every fighting #=omt ]
They are biilt to endure the rigors ol modern wazfare . . The E ,.:v
consistent performance of SC3-299 has been higkly prcisec by i

leading members of our armed forces for its adaptakility in meeinc

BUY MORE BONDS

s 2 THE WORLD'S LARGEST
all the requiremeats of comba: duty . . A phrase Jest desci=inc
EXCLUSIVE MANUFACTUR-

he SCR-29¢ i i ili thorit -
the SCR-Z9¢ was given when a leading military quthority sxid ERS OF SHORT WAVE COM-
“It is to commun-cations wha: the jeep is to trangportation.’ MUNICATIONS EQUIPMENT

hallicrafters

CHICAGO, U.S. A

ELECTRONIC INDUSTRIES @ August, 1943 15
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Which is the “Dud ”?

X-ray reveals porosity in die casting—a
typical example of how X-ray inspection
helps control quality by detecting sub-

surface faults.

LOOK INSIDEW“H =

16

LOOKING INSIDE WITH X-RAY

ASSURES 100%

Cirritical jobs like bomb and shell
fuses needed in huge volumes are
a “natural” for the die casting
process. It provides advantages
held at high premium for war pro-
duction: (1) high-speed, precision
productlon (2) little or no finish-
ing (3) conservation of critical
materials.

Each part, however, must be
perfect. Faults undetectable by
ordinary inspection may cause
premature explosions or other
ammunition failures. But with
x-ray on the job—faulty castings
are detected easily—nondestruc-
tively—and without penalizing the
high production speeds possible
with die casting,

Westin

PLANTS IN 25 CITIES.

PERFECT DIE CASTINGS

Quality control of die castings
is only one of hundreds of pro-
duction jobs that can be done
faster, better and cheaper with
x-ray. Others include inspection
of welds, packages, assemblies,
and countless other jobs.

Learn more about x-ray. Write
for our new 38-page book on x-ray
inspection . . . it explains x-ray ...
how to set up an x-ray department

.. how to select the right equip-
ment. Ask for B-3159,

Or to discuss your problem
with an Industrial X-ray Special-
ist,call yournearest Westinghouse
office. Westinghouse Electric &

Manufacturing Company, East
Pittsburgh, Pa., Dept. 7-N.
J-02020
goFFlCES EVERY WHERE
X=-=RAY
ELECTRONIC INDUSTRIES e August, 1943
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General Instrwment Corporation 28
A
L}
This certifies that il
has contributed by logal effort snd effmency, wiile m emplagee, in Wimmng !
The Army- Nty Production Atmary d
for Foxeallenre in Hlar Production h
i [

-2
IKcourse, on. you’ve a hght to be proud of your Mom!
nd Uncle Sam is proud of her, tob. He’s proud of all the
thers, wives, sweethearts—even many a grandma—who have
onued the uniform of industry and enlisted in the battle ranks
f war production here at G. 1.

P=rhaps your dad is “over there”” somewhere—exact where-
abouts a military secret—along with millions of others fighting
on land and sea and in the air. Do you realize, Son, that their
very lives, and, yes, your future happiness and that of other
kids like you all over the world, depend on what this certificate
of merit —the Army-Navy “E”—stands for?

P The men and women of General Instrument are deeply ap-
preciative of the honor of the Army-Navy “E” award. They
L respect it not only as recognition of a record of high accom-
plishment, but as an inspiration for future achievement in

= production for Victory.

3 Ed * *

G. 1. is 100% in war production now, but after Victory, as in peacetime
before the war, we will concentrate on the volume manufacture of pre-
cision products in the electrical, mechanical and electronic fields for the
betterment of the commercial, industrial and home life of America.

erzeel YresloverreeriZ

CORPORATION

INDUSTRIES @ August, 1943 17
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Voice communications on every front...

W hether by radio or land wire telephone, a voice i

command gets the job done with clarity and speed.

Available from stock, 1700U series
microphone. Single button carbon type,
push-to-talk switch, etc. For trainers, inter-
communication and general transmitter
service.

F

UNIVERSAL microphones are playing a vital part in voice
communications of all the Armed Forces . . . being the first
instrument through which a command is given. Care must be
taken that the electronic patterns of the voice are held true
for the many electrical circuits through which they must later
pass. UNIVERSAL microphones with their precise workman-
ship are carrying the message through in all forms of voice
communication whether from a tank, ship or aeroplane.
UNIVERSAL products meet all U. S. Army Signal Corps Lab-
oratory tests. Standardization of parts, inspection, and work-
manship of high order combined with the best of material, make
UNIVERSAL’S microphones and accessories outstanding in
every application.

U. S. Army Signal Corps and U. S.
Navy plugs and jacks are offered as
voice communication components to
manufacturers of transmitters and
sound equipment for the Armed Forces.
Catalog No. 830 contains complete
details.

UNIVERSAL MICROPHONE CO. LTD.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION, 301 CLAY ST., SAN FRANCISCO 11, CALIF. @ CANADIAN DIVISION, 560 KING ST. W., TORONTO 2, ONTARIO

18
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YET FOUND STILL OPERATIVE WHEN CHECKED UP

Quite by accident, three DuMont Type 164E 3-inch
oscillographs were submerged in salt water. Duly re-

covered, they were returned for
salvage -repair, if atall possible:
otherwise, replacement.

Our service engineers were
frankly disconcerted by the mud.
silt and even seaweed found
amidst the multitudinous com-
ponents. Finally cleaned up. the
instruments were checked for
necessary repairs and replace-
ments. And then the surprise:

> DuMont cathode-ray tubes and oscil-

lographs in both standard and special
types are found in many branches of the
armed forces: in many industries en-
gaged in war and civilian production:
in engineering and research activities.

Be sure you have our new catalog
and manual just off the press, in your
working library. Otherwise write for
your copy. And submit any unusual
problems for our engineering collabora-
tion, recommendalions, specifications,
quotations.

Two instrumenis were found still operative! The
third required only a potentiometer replacement for

restoration to full operative con-
dition!

While we do not recommend
dunking as a regular thing, we
submit this case as still another
proof of the ruggedness of Du-
mont equipment. It is certainly
reassuring when you face extra-
severe service conditions. Like-
wise indicative of years of trou-
ble-free life.

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic * New Jersey

Cable Address: Wespe:lin, New York

ELECTRONIC INDUSTRIES ® August, 1943
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WILCOX EQUIPMENT
Proves Dependable
for Eastern Air Lines

i
»
.
L J
.
3
.
»
.

Photo, Courtesy Eastern Air Lines

Today, the experience of years in manufacturing
flight control radio equipment is turned to produc-
Transmitting Equipment tion for military needs. Tomorrow, this added ex-
Airline Radio Equipment perience with present developments will be reflected
in greater radio advantages for a peacetime world.

Communication Receivers

Aircraft Radio

WILCOX ELECTRIC COMPANY

Quality Manufacturing of Radio Equipment
14th & CHESTNUT KANSAS CITY, MO,

"E'HERE MUST BE DEPENDABLE COMMUNICATIONS

ELECTRONIC INDUSTRIES . August, 1943
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M,HILE the sweep of electronics aggers the irrIagfricItiOn——

g

the proper way to hook-up the essential wiring is an established
engineering proceedure. ® T&B Stg-Kons— Pressure (Solderless)
Wire Terminals—make permane i . metal-to-metal connections.
They resist cormosion. They withsfgnd high frequency vibrations.
They install fast with any of the/yarious T&B Power Tools. They
are made in a great variety of dgsigns and wire capacities. * Ap-
proved. Patented. ¢ Send for $¥a-Kon Catalog Bulletin No. 500.
Write to us on your special groblems. ¢ Under the T&B Plan,
Sta-Kons, like all other T&B b oducts, are sold only through T&B
Distributors who reduce the anufacturer’s selling costs, thereby
reducing the/cost of all ele¢trical equipment to the user.

ORDER SMALL//BUT ESSENTIAL PRODUCTION
PARTS AT LEAST FOUR MONTHS IN ADVANCE

!
JTHE THOMAS & BETTS CO0. -

INCORPORATED \ >
MANUFAGTURERS OF ELECTRICAL FITTINCS SINCE 1899 | | PSFE=
ELIZABETH 1, NEW JERSEY ) k o/

In Canada: Thomas & Betts Lid. Montreal A

www americanradiohistory com
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45 WEST 18™ STREET =

Perhaps you fail to recogniie us under this new name — Electronic

- Cerporation of America ... but a name really means very little. It's

the knowledge and skill of an organization that count. We've been
meanufacturing sound systems, test equipment and numerous elec-
trenic devices, and the roots of our experience are almost as old as
radio itself. The principals and most of the personnel of ECA have
tuactioned as a unit for many years. New employees, added to our
jo=ce because of the important war work we are doing, have be-
ccme imbued with our zooperative spirit. Consequently, internal
harmony is at its highest pitch . .. and we're able to produce just
e little bit better, a little bit faster. Such a combination of experience
and teamwork can’t be beat. If you're in need of a dependable sup-

pHer we may, as our schedules permit, be able to help you.

THIS WAR CAN BE SHORTENED. Although engaged 100% in war
work, we find time to seriouszly consider the home front. Surely the news from
the battle front is good . . . but the war hasn’t been won yet. In fact, we can lose
it 3f we fail to adjust our domestic problems. Labor-management difficulties, race
riats, personalities, vicious rumors ... hurt rather than help. Let’s cut them out...
let’'s work together . .. let's shorten this war.

LECTRONIC

ELECTRONIC INDUSTRIES o

www americanradiohistorv com
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LET’S POOL OUR KNOWLEDGE

ORKING with electronic engineers in

scores of industries has taught us a
lot about electronic science—what it is doing to
increase the effectiveness of our tools of war—how
it is speeding up war production—about the mira-
cles it promises for our postwar world.

We have learned, for example, how much this
“new-old” science depends on the right electrical
controls—the important part that relays, stepping
switches, solenoids and other control devices play
in putting electrons to work.

And that’s our strong point. We know electrical
control because that has been our sole business for
over fifty years. So why neot pool our resources?
Let’s apply our experience in electrical control to
your problems in making electronic developments
do a better job at lower cost.

First step in this direction is to make sure you
have the Automatic Electric catalog of control
apparatus. Then, if you need help on any specific

electronic problem, call in our field engineer. Be-
hind him are Automatic Electric’s fifty years of

experience in control engineering.
His recommendations may save you
time and money. =

AUTOMATIC ELECTRIC SALES CORPORATIOR
1033 W. Van Buren St.

In Canada: Canadian Telephones & Supplies, Ltd., Toronto

Chicago

AND OTHER CO&NTROL DEVICES

AUTOMATIC
ELECTRIC

MUSCLES FOR {">=%_ THE MIRACLES OF ELECTRONICS

ELECTRONIC INDUSTRIES @ August, 1943
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MR. ENGINEER!
qcheck these FACTS about

TYPICAL EXAMPLES OF MYKROY APPLICATIONS

Stand-off Insulators Yariable condensers
Tube and Crystal Sockets Mounting_ strips
Structural supports for radio circuits
Plug-in bases Antenna reel insulators
Insulated couplings Relay bases and arms
Motor generater brush holders
Padding condenser supports
High voltage arc shields Oscillator circuits
Fixed condensers Impregnated resistors
Radio frequency coil forms
Radio frequency panel assemblies

Radio frequency switches Lead-in insulators

Ignore mere claims and evaluate the demonstrable FACTS. Then
you will understand why equipment insulated with MYKROY is
rendering an extra margin of dependable performance . . . on
land, on sea and in the air.

On blazing desert sands, in humid, dripping jungles, amid Grand
Banks fog or arctic frost, MYKROY steadfastly retains its fixed
electrical and mechanical properties.

With each new advancement in electronics engineering, the
standards and requirements for insulating materials become more
exacting. MYKROY meets and anticipates these needs. For more
efficient insulation today and in the post-war progress of elec-
tronics, investigate MYKROY. Write or phone us for detailed
information.

MYKROY IS SUPPLIED IN SHEETS AND RODS ... MACHINED OR MCLDED TO SPECIFICATIONS

C s ]
MADE EXCLUSIVELY BY chRONI ECHANINC- 70 CLIFTON BOULEVARD * CLIFTON, NEW JERSEY
: L . Chicago: 1917 NO. SPRINGFIELD AVENUE . . . TEL. Albany 4310

wWwWw americanradiohistorv com =
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TO HELP YOU LICK THE MANPOWER SHORTAGE

BY MAKING YOUR WORKERS MORE EFFICIENT

TRAINING FILM —Ready now! A
slide film with sound, produced to aid
the men servicing fighting aircraft in
the field, or the men and women build-
icrg all types of electrical equipment
where AN Connectors are used. Clears
up confusing terminology. Explains
2ssembly techniques. Shows how AN
part numbers are established and fa-
cilitates ordering of replacements.

\ P

'CANNON ELECTRIC |

Cannon Elecric Development Company
Pept. A-122, 3209 Humboldt St. * los Angeles, California

Please send us more information on the visual.

aids checked below:
TRAINING FiLM [J  CATALOGS []

S

ELECTRONIC INDUSTRIES @ August, 1943

WALL CHART []

CATALOGS —Your engineering de-
partment, production executives and
service men need the basic informa-
tion clearly presented in the new cat-
alogs covering many types of Cannon
Connectors used in any industry em-
ploying electrically operated devices.

WALL CHARTS —One chart gives
insert arrangements and shell sizes
on AN specification connectors at a
glance. The other gives catalog num-
bers of all AN fittings. Both charts
aid the designer, and the man in the
field who is servicing aay type of
equipment on which AN electrical
connectors are used.

If any or all of tdese visual aids
will help your employees to be-
come more._ efficient, attach this
conpon to your frm letterbead,

Short-Circuit Sammy is a genius at getting
into trouble, but he raises some pretty good
qutestions in the Cannon Plug training film.
His pedagogical characteristics are confined
10 showing how not to du certain operations

25
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There’s No Escape!

”%%y —
PR osiio/er?

ADAR, the fabulous radio T} .

his is another of the series of cartoon
advertisements appearing in the national
magazines depicting the might of indus-
trial America. It tells the story of Philco
at war and the peacetime promise of
Philco war research and production
for the homes and industries of America.

device that “sees through”
fog, clouds and darkness, that
searches out enemy targets and
warns against the approach of
hostile forces, has given us a
thrilling story of American

el )

ght 1

Copyri 94;- —Philco Cerporation
| when Philco, with the facil-
ities of the world’s largest radio
manufacturer and with vast re-
search experience in the field
of ultra-high frequency radio
waves, was able to render its
vital service to the might of

ingenuity. Long before Hitler
screamed his ominous threats of secret weapons, the
scientific branches of our Army, Navy and government
were quietly developing this miracle of radio.

The time came when the radio industry of America was
called upon to produce Radar quickly and in decisive
quantities to turn the tide of Axis conquest. That’s

our fighting forces.

Today, Radar is one of Philco’s most important
war production activities. Tomorrow, the advance of
science in the Philco.laboratories will appear as peace-
time miracles of radio, television, refrigeration, air
conditioning and electronics for the homes and in-
dustries of America—under the famous Philco name.

PHILCO CORPORATION

- BUY WAR BONDS
AND STAMPS

Hasten Victory . . Build for
tfomotrow . . invest o part of
your income in War Bonds.

PHILCO—the Quality Name in

LISTEN TO :
‘”OUR SECRET WEAPON 7

Hear Rex Stout expose “we
Axis lHes ond prapo- F
ganda. Every Friday X

evening, CBS stations. L

Millions of American Homes.

26
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REMEMBER!

...itseemed an impossible job, but it was our country asking for help! Raytheon
laboratories went on an ‘‘all out’’ basis . . . time went on and there were no ‘‘clock
watchers.”” Power tubes for intricate new electronic applications had to be developed
immediately and there was no pattern, no precedent to follow. The results depended
solely upon the skill of Raytheon’s corps of specially trained engineers.

7, i =
) R 77
/ f/ z . 4 /
TN i R I e

/7

Just how well Raytheon’s power tube division has succeeded in delivering these
intricately designed tubes in quantities heretofore unknown, is evidenced by the pro-
duction increases that have enabled Raytheon to be an important factor in the success-
ful operations of our military forces. Look to Raytheon for your postwar power-tube
requirements.

DEVOTED TO RESEARCH AND THE MANUFACTURE
OF TUBES AND EQUIPMENT FOR

THE NEW ERA OF ELECTRONICS
AT

Raytheon Manufacturing Company
WALTHAM AND NEWTON, MASSACHUSETTS

ELECTRONIC INDUSTRIES e August, 1943 27
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4 The large and complete Guthman "Super @ Wir"

Manufacturing Department serves the leading manufacturers of radio equipment

with standasd types of Litzendraht and tectile served wire for RF use.
~ % Guthman's own, specinlly designed eavipment for manufucturing insulating matesial is
adjnstable to give uniform quality, and to mee- individuel design requirements. ¥ OQur
experience helps us in maistaining ¢ high standard of perfection, and qualifies our analysis of design
preblems ard difficult requirements within o minimum element of time. Tests are made in our own
proving grounds. Y Guthman products are ne higher mriced than others of comparable quality.
The usual Guthman dependability for service is available even in today's critical m

. S
EDWIN 1. GUTHMAN & 0.
15 SOUTH THROOP STREET CHICAGO
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT

28 ELECTRONIC INDUSTRIES ® August, 1943
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ELECTRONIC INDUSTRIES

CRYSTALS IN THE MAKING

.AS DIAGRAMMED BY CRYSTAL PRODUCTS

Major

Aper Face

Minor
Apex Face

Minor Face

Major Face

/

@ rystallograph;c

.res

After being expertly inspected for impuritics and the
direction of cut determined . . . each of these patns-
taking operations must be absolutely accurate . . . the
crystal 15 mounted for sawing. For precision crystals
the mother 1s mounted with the optic axis running

parallel to the plate and the clectric axis perpendicular

/ Stnatlons

o — Growth Lines

Butt

to it. This operation can become exceedingly difficult
with a lack of an apex and well-defined faces.

When nerther faces nor apex are present, the axis
must be located by another method before it can be
mounted for cutting.

Precision cutting is an all important factor in the
production of crystals for radio frequency control.

PRODUCTS COMPANY

1519 MCCEE STREET. KANSAS CITY. MO.
Producers of Approved Precision Crystals for Radio Frequency Control

® August, 1943




Yicro Switch

Enclosed Peanut Micro Switch

Built for Tomorrow

... YOURS today

Designed for post war use, the Peanut Micro Switch so filled
the bill for a number of military requirements that we are now
making them in large scale production.

This diminutive switch is smaller than the basic Micro Switch
more robust, more resistant to vibration, is lighter, lower in
cost and has a higher electrical rating.

The Peanut Micro Switch is so designed that it can be used
without an enclosing case, allowing the actuating movement

Skeleton Peanut Micro Switch

to be applied anywhere over a large portion of the upper spring.
Used with a Bakelite case, a convenient stem mounting is pro-
vided. The construction allows inherent overtravel beyond the
point of operation sufficient for most uses.

The unenclosed Peanut Micro Switch weighs .019 Ib., encased
in Bakelite housing the weight is .048 lb. This switch resists
vibration and acceleration up to 300 times gravity. Operating
force is 32 ounces maximum and the movement differential is
.036” maximum.

Contact separation up to .085" can be varied in manufacture to
meet requirements. This wide gap is particularly valuable on
DC loads. To provide the high unit contact pressure for low
voltage applications, contacts of 99.95% pure silver are formed
with a knurled surface.

Experience and skill of Micro Switch engineers is at your serv-
ice. Send for information.

Micro Switch Corporation, Freeport, Illinois
Branches: 43 E. Ohio St., Chicago {11) * 11 Park Place, New York City (7)

Sales and Engineering Offices: Boston ¢« Hartford Los Angeles
Peanut Micro Switch Ratings
DIRECT CURRENT ALTERNATING CURRENT
f | | {
MOTORS—RELAYS & I = N !
HEATERS LAMPS SOLENOIDS 1 BEAS Hpater ||| w7
—VOLTS DAZA Sea level 45,060 fr. Seo |eve|-_‘ 45,000 #t. Sea level 45,000 ft. T ; = i
| amp. amp. amp. amp. amp. | amp. | 110 20 10 15
t) 24-28 40 40 7 7 30 ' 25 | 220 10 5 % l
‘ | I— - u ST IS 1
*) 110-115 1.5 1.2 155 1.2 1.2 0.75 Not less than 100,000 operations
*) 220-230 0.6 0.6 0.6 0.6 0.5 0.3
1) Aireroft use of 25,000 operations *) Not less than 100,000 operoations MOTORS 110-220 V. A.C. motor rating V4 h.p.

The trademark MICRO SWITCH is our property and

MICRO

Made Only By Micro Switch

identifies switches made by Micro Switch Corporation
© 1943

SWITCH

Corporation ... Freeport, Illinois

www americanradiohistory com
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One type of equipment for whid
they had gone fo the outside world
all along, and continued to go, was
the vacuum tube. Early in the
game they tried out a variety of

tubes and quickly found that only
-':m' two were suitable for their hard use.
b Both of those were manufactured
i for radio amateurs, “hams.” Tay-
lor and Page give the anonymous
thousands of old-time hams g_reat
credit for their unwitting contribu-
tion to radar.

“A ham,” said Taylor, “was a
tough fellow to please when_ it
came to tubes. If he was trying
to talk with Des Moines and he
couldn’t reach it, he would mere-
. ly turn up the power. It didn’t
bother him if he put 150 watts on
a 50-watt tube. If the tube burned
out, he just thought it wasn’t any
good, So he'd raise hell and get
a new one.

“Those tubes we used were built
"“'1to meet the demands of the ham.
Anything less rugged was not suit-
able for our purposes.” )
Page and Guthrie were using
those ham tubes in their ﬁr§t. ex-
periments, and it was not until sev-

tubes specially designed for rada
requirements.
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Radio hams’ demand for extremely rugged
vacuum tubes touched off the intensive re-
search which resulted in the development and

rature of ¢ subsequent production of Eimac tubes. That

The empt : .

. ‘,hm‘fj Eimac tubes provide the answer to the prayer

’{,‘:fu* u  of the amateur is attested to by the extensive
“ttion ¢

use of these tubes in the amateur field and by
the fact that Eimac tubes are now noted for
their ability to withstand momentary over-
o e ®  loads of 400% to 600 % without damage. Eimac
ments J tubes were the first and are still the only tubes
.  which are unconditionally guaranteed against
premature failures due to gas released inter-
nally. These and other equally important per-
formance capabilities have made Eimac tubes
first choice of the leading electronic engineers
throughout the world — first in the important
new developments in electronics of which
Radar is the latest and most astounding.
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EITEL-McCULLOUGH, Inc., San Bruno,.Calif.

Expart Agents:
r Frazar & Hansen, 301 Clay St., San Francisco, Calif., U. S. A.
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Dunes Recycling lome-Deltay

RELAVS FOR [ONTROLL

nuromnr

New developments in Struthers-Dunn motor-
driven Type PS Recycling Time-Delay Relays
have resulted in units Y5 the size of previous
compact timers, and having 100% ball-bearing
clutch and cam members.

1321 ARCH STREET,

[ OPERATIONS

e INERTIA « MAGNETIC « MOTOR-DRIVEN

Other Dunco Time-Delay Relays of inertia,
thermal, or magnetic construction afford a com-
plete assortment for modern engineering require-
ments. Based on broad, specialized experience
in this field, Struthers-Dunn engineers will gladly
make recommendations to meet your needs.
Write for your copy of the complete Dunco
Catalog and Relay-Timer Data Book.

«¢ SMALLER — CONTINUOUSLY ADJUSTABLE

Another important Dunco Timer development is the Type PSY1 shown at left.
Exceptionally compact, its contact closure time is continuously adjustable from
0 to 100% of the cycle time. It operates continuously at 1 cycle per minute.

STRUTHERS-DUNN, Int.

PHILADELPHIA, PA.

DISTRICT ENGINEERING OFFICES: ATLANTA o BALTIMORE ¢ BOSTON o BUFFALO ¢ CHICAGO e CINCINNATI o CLEVELAND ¢ DALLAS ¢ DENVER e DETROIT « HARTFORD
INDIANAPOLIS » LOS ANGELES » MINNEAPOLIS « MONTREAL « NEW YORK ¢ PITTSBURGH o ST, LOUIS » SAN FRANCISCO ¢ SEATTLE « SYRACUSE » TORONTO o WASHINGTON

32 ELECTRONIC INDUSTRIES o August, 1943
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SH-H-H-H !

@ Sailors at sea couldn’t listen to their favorite radio
programs until one of our foremost radio manufac-
turers was commissioned to build a special sea-
going receiver. It was found that ordinary radios
“rebroadcast” and tipped off the ship’s location. And
without any radio, morale suffered.

Now, it’s different! Sailors around the world are
listening to radio programs from home through this
low-radiation receiving set. The specd with which it
was produced and put in service is a tribute, in part,

oM

LABORATORIES., INC.

INDIANAPOLIS

E-L BECTRICAL PRIDUCTS — Vibrator Power
Supples for Communicators . . . Lighting . . . Electric

| Motor Cperation .. “ERciric, Electrdfiie und ‘other
Equiprieat ... on Land, Sea or in the Air.

THE ENEMY IS LISTENING!

to the E-L engineers asked to provide a suitable
power supply. They did it—fast, and well.

This is just one of the many contributions to Amer-
ica’s war effort which E-L research and specialized
knowledge of vibrator power supplies and electronic
circuits has made possible. You’ll find E-L Vibrator
Power Supplies on the job in all types of service, and
on every front where the United Nations are fighting.

Wherever electric current must be changed, in volt-
age, frequency or type, E-L Vibrator =L
Power Supplies and Converters offer
a wide range of advantages, for

peace, as well as for war.

For Operating Radio Transmitters in Lifeboats
—E-L Model S-1229-B Power Supply. Input
Voltage, 12 Volts DC; Output Voltage, 500 Volis
DC; Output Current, 175 MA; Dimensions,
T7%" x 5% x 614",

For Operating AC Radio Receivers from DC
Current—E-L Model 262 Marine Power Sup-
ply. Input Voltage, 110 Volts DC; Output
Voltage, 110 Volts AC; Output Power, 250
Volt-Amperes; Output Frequency, 60 Cycles;
Dimensions, 10Y3” x 754" x 814",

www americanradiohistorv com



“If she undervalve me,
What care | how fair she be?””

WHAT CAN ELECTRONICS DO FOR

YOUR BUSINESS ?

® The use of Electronics is performing miracles in a rapidly increas-
ing number of applications. The way it is speeding production,
cutting costs, producing better precision-made goods and generally
knocking the spots out of once-tough jobs . . . sounds like a beau-
tiful dream.

But, from the practical viewpoint of your own business, you may
logically inquire: “What good is Electronics to me?”

=, Sy
That is a question General Electronic Industries would like an op- ""“‘_/
portunity to answer.

Our research engineering department has come through with flying
colors on every war task assigned to it. Present conditions do not
permit a full recounting of these achievements in Electronics, Hy-
draulics and Electromechanics. Even so—the story of most interest A Precision Gem

1o you is how this specialized skill and experience may be applied R ocuo! size)

Ultra-compact, temperoture-compensated

Yariaoble Condenser. Available in quan-
tity on high priority only.

g 5 . . . Other products manufactured include

Engineering Department, General Electronic Industries, 342 West ELECTRONIC CONTROLS + VACUUM TUBES

Putnam Avenue, Greenwich, Connecticut. HYDRAULIC SERVOS

ElECTROMECHAquAL DEVICES
Army-Navy "’E” awarded to . 4
Auto-Ordnance Corporation

for excellence in production

Division of Auto-Ordnance Corporation

G REENWIHICH ° $ TAMFORD e BRIDGTETPORT ° NEW Y O R K

to help solve your engineering and production problems.

Would you like to hear it? We're ready whenever you are! Write to

32-8 ELECTRONIC INDUSTRIES ® August, 1943
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G-E RADIO-NOISE

FILTERS
gor Aincraft

They provide excellent noise suppression
—especially from 200 to 20,000 k¢

HESE filters help immeasurably in providing

the high-fidelity radio reception so important
in aerial warfare. They attenuate radio-noise
voltage on aircraft electric systems (on circuits
with such equipment as generators, amplidynes,
inverters, and dynamotors). They are particularly
helpful in systems where open wiring is used to
save weight.

FEATURES

® High attenuation characteristic results in excellent noise reduction

® Compact and lightweight (For 100-amp rating, shown at left,
approx 2 1/5 th, measuring approx 5 by 4 by 21/2 in.)

® Can be mounted readily in any position
® Operate efficiently over a wide temperature range (— 50 C to 50 C)

® Comply with U.S. Army Air Forces speci-
fications, including the stringent requirements
as to vibration and acceleration

* ok ok

FOR FURTHER DATA ask your G-E rep-

resentative for Bulletin GEA-4098, or write
to General Electric, Schenectady, New York.

Gk 100-amP filtet €

2 tic of
cefistic o

tion chara
Attenud!

GENERAL ) ELECTRIC

407-82-5700
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THERE’S NO ESCAPING IT!

A rush order comes through from Washington
—the production manager is needed at once!

He's a half a mile away from his desk... buf
you'll find him as fast as you can say his name . .
thanks to Stromberg-Carlson Straight-line Commuriication.

It does the job QUICKER and BETTER than by any sther méans!

Think of the savings in critical manpower. Think of‘how #t make¢s your telephone
system more effective ... by not tying updimited lines.

It's the fastest way of giving instructions te preveny accidents .. .to help in
emergencies. It's the most efficient way of broadcdsting wiarning signais . . .
fire alarms, air rajd algfts, all clear.

Think it over, and remember . . . Stroml?ﬁgi‘g-Carlson hds been, mfmufacturi‘ng
sound reproducing equipmery/of the highest reliability, the utmeost durability

for nearly half a centyry.
&

Today our installations are helping speed production, /promote safety in war plants
/( throughout the natigh.

-

y For these reasons, we belio#e we're specially fitted to solye your own
communication groblem. Before you decide on any particelar sound
system, get in touch with the Sound Systems Divisfon of the Stromberg-Carlson
Company, 100 Carison Road, Rochves*jer, New York. .

Wriie for ffee Booklet No. 1934.

e

/

: Y A A I,
7\

STROMBERG-CARLSON, ROCHESTER, N. Y.

ﬁ_______________________

STRAIGHT-LINE COMMUNICATION saveEs MANPOWER + SPEEDS THE WORK TO VICTORY
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MEETING THE SUPREME TEST

...TODAY...

PERFECTS OUR PART IN ELECTRONICS ¢+ TOMORROW

_|:HS panel illustrates many possible combina-.

tions of lugs, bushings, tube pins, printing, etc., om CINCH'S own
laminated material Ucinite. Consult our engineering staff to develop

the proper terminal board for your own particular applications.

CINGH MANUFAGTURING GORPORATION  ihum: ires chon rasrencs convonaton cuvemocs, wiss
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% STEATITE

if

%N

 No Shortage * Ample Capaci*

I
Custom - Made to Your

Requirements

& M

Division of GLOBE-UNION INC., Milwaukee
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\*Steatite Insviators » Ceramic Trimmers .
“High Frequency Circuit Switches
Sound Projection Controls
Wire Wound Controls
Ceramic Capacitors

Division of GLOBE-UNION INC., Milwauvkee
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«Pyevise scouts that will travel
186,284 miles per second—
pierce fog, gloom, and clouds—
and report accurately the loca-
tion of our enemies.” Such, in
effect, was a pre-war assign-
ment given to those associated
with ultra high frequency radio.
Among the concerns honored
by this task that culminated
in RADAR, was the American
Transformer Company.

We have every reason to be-
lieve that we fulfilled this assign-
ment capably, because Amer-
Tran equipment was not only

MANUFACTURING - SINCE

accepted undartt eoriginal spee-
ifisations, buz Fas been retained
as improvemer:ts have been ac-
complished rregressively.

Our worx i1 RADAR has been
a source of gratiication to us as
otr contributior to an epoch-
making developrnent in the field
of electrorics.

=L
e

AMERICAN
TRANSFORMER COMPANY

173 EMMET STREET, NEWARK, N. J.

S

901 AT NEWARK, N, J
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Most of the radie tube
contacts used foday are
made by the BEAD CHAIN
MULTI-SWAGE PROCESS.

B nnfin

The radio tube contacts shown above typify
the precise, high-speed, volume production
of small metal parts possible by the BEAD
CHAIN MULTI-SWAGE PROCESS. These
parts are formed from flat stock, practically
a feature of all MULTI-

jobs which results in

without waste . . .
SWAGE

economy in the cost of the finished product.

substantial

A great variety of similar parts, solid or hol-

low, can be produced advantageously by

BEAD CHAIN

A TYPICAL ‘MULTI-SWAGE’ JOB

MULTI - SWAGE.
turned out quickly.
processed by MULTI-SWAGE.

Large quantities can be

Most metals can be

Right now, our MULTI-SWAGE facilities are
running full-time on war work. But, if you
are planning post-war products using hollow,
or solid round, cylindrical or angular parts,
our Research arnd Development Division will

gladly show you the advantages of making
them by MULTI-SWAGE

multi-swuge/

= ——

THE MOST ECONOMICAL METHOD OF PRODUCING SMALL METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTE

THE BEAD CHAIN MANUFACTURING COMPANY

MOUNTAIN GROVE AND STATE STS., BRIDGEPORT 5, CONN.
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THE FORMULA FOR A BETTER PRODUCT...

Cornell-Dubilier Capacitors

In chemistry, the key to the qualities of a
compound lie in the molecular structure of
its components. In radio, too, the formula

for a better product is in the quality of the

components used. That is why many of the leading manufac-
turers of radio equipment specify C-D Capacitors. These
manufacturers know and recognize the importance of reliable
capacitors. You too, can insure the dependable performance
of your equipment by specifying C-D capacitors for your manu-
facturing requirements. Our engineers will be glad to cooper-
ate with you on applications involving the use of capacitors.

Cornell Dubifier Electric Corporation. South Plainfield, N. J.

Moulded Mica Transmitter Capacitors

Used in power amplifiers and low-power transmitters princi-
pally for r.f. by-passing, grid and plate blocking applications,
the Cornell-Dubilier Type 9 Moulded Mica Capacitor offers
these features— typical of all C-D Molded Mica Capacitors:

Cornell-Lubilier

Special C-D impregnation process, resulting in a capacitor of

extreme stability and high insulation resistance. These capaci-
tors are unaffected by variations in temperature and humidity

conditions.

Careful selection of gauged mica, providing a unit of higher

breakdown voltage and low power-factor.

No magnetic materials used in construction, reducing losses

at all frequencies.

Moulded in Bakelite, producing a mechanically-strong well-

insulated capacitor of increased moisture resistance.

Short, heavy terminals result in reduced r.f. and contact

resistance

These capacitors as well as, others in
the complete C-D line are described
in Catalog 160T. Free on request.

ELECTRONIC INDUSTRIES e August, 1943
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New catalog illustrating
DI-MET Quartz Cutting
Machines is now avail-

able. Have you received
your copy? Write for it!

loof/orﬁfw,dmffo/%‘a’y?mx/&;‘z&w
FELKER MANUFACTURING COMPANY

1114 BORDER AVENUE

«g L K{'
DI-MIET

v

v

QUARTZ SHORTAGES are
effecting important
improvements in cutting

methods and equipment, %‘?‘
DI-MET’s contribution in this ::-“1',.12
direction is DYNAMIC 23

FLATNESS, a method for
keeping diamond abrasive

wheels flat under high speed

¢
¥

Prmnliy o

rotation. This new perfection

e

b4

hS

aids in obtaining a greater

number of usable quartz 5
blocks per pound of raw ¥ -g%-

material by reducing runouts,

LR

chipping, wafer breakage,
and other defects caused
by rim wobble.

Experiments prove that all blades
which test flat do not always
operate flat. This variation is dve to
unequalized strains within the
blade which are released

during operation and reassert
themselves to cause blade warpage
and rim wobble.

DI-MET engineers have overcome rim
wobble by a new process for
obtaining dynamic flatness!

Strains are first equalized throughout
the blade — and the rim then

placed under a balanced, radial
tension. The tension is uniform
throughout the circumference and
prevents run-out due to

normal temperature rise and nominal
pressure variation during cutting.

With proper care, DI-MET
dynamically flattened blades stay

flat for the life of the blade — not only
reduce the number of blades

required — but produce more crystals
per pound of quartz! Try
dynamicaliy flattened DI-MET
Rimlocks. You pay no premium for
this BETTER cutting tool!

e TORRANCE, CALIFORNIA

ELECTRONIC INDUSTRIES o
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SUADALCANA

Serving on all our fighting fronts
... the SUPER=PRO -serigs . 200~

IT REQUIRES STAMINA to withstand the steaming wet climate
of the Pacific Islands, or the frigid temperature of the far North.
Our boys and our equipment are proving a match for the elements
as well as our enemies. We of HAMMARLUND are proud to have

aided in the successful battles of Guadalcanal.

ot QALY % THE HAMMARLUND MFG. CO., INC.
460 West 34th Street, New York, N. Y.
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INCHES AWAY-YET MILES APART

Linked
ﬂzf%/zm é‘MfﬂtM

Pilot and crew, separated b» deafening flak and
engine throb, explosions and noisy ack-ack
fire, are linked *ogether ccmpletely

by interphone zcmmunication equipmer.t.
Where split-second timing depends on perfect
intra-plane communication, Trav-Ler Karznola
equioment fights right along with front-line
American Air Focces. . . relaying orders

and messages to every man aloft with
maximum claricy and dependability . . . forging
a linz that strengthens the fiyhting airship.

L /
e - 1 SWe. &)
“JJ" 'y ¥y, W

v b & e are too e

1032 WEST VAN BUREN STEET o CHICAGO 7, ILLINOIS - ) -

I =
MANUFACTURERS OF QUALITY RADIO ANL COMMUNICATION EQUIPMENT
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PRECISION CUTTERS OF QUARTZ FOR
COMMUNICATIONS AND OPTICAL USES

ECTRONIC [INDUSTRIES @ August, 1943
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There’s History Behind ‘Every
JAMES; KNIGHTS CRYSTAL

For many years, key men of our carzfully built organi-
zation have pioneered, “researched”, and developed
the manufacture and application of precision cut
quartz crystads. As engineers, physicists and operators
from American, Foreign and U.S. Government technical
schools, they have consistently contributed history
making graphs, inventions and methods to the Crystal
industry in general and to James Knights Crystals in
particular. With such a practical achievement back-
ground, it is understandahle that Jumes Knights Crystals
meet and satisfy the most intricate specifications.

There's efficiency in cencentration. We manufacture but one pro- . A section of the experimental and testing laborafery. Here is an
duct—precision cut quartz crystals. Afl of the skill, experience important reason why we were one of the first manufacturers aftes
and output of our staff is concentrated on crystals exclusively. Pzarl Harbor in actual quantity producfion of quartz ¢rystals meet-
Above Is a corner af the lapping end calibrating department. img Governmental specifications. What are your requirements?

The JAMES KNIGHTS Company

SANDWICH, lLLINOIS

ELECTRONIC INDUSTRIES & August, 1943
www americanradiohistorv com
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The devil rode that night...

“Driven by an angry wind, rain beat down with the fury of bullets, and waves swept across the
deck like a frenzied mob. As orders went out clearly over the microphone, I remembered a night
back in 1932 when a similar storm swallowed words even as I spoke them, and lack of proper
comrmunications resulted in tragedy for some of my men.”

Purely hypothetical is the case above ... but you may be sure that after the war,
when entirely new Electro-Voice Communication Microphones are released for gen-
eral use, they will fill a definite need aboard ships. Fitting easily into the hand or
attached snugly to the face. weighing barely more than a whisper, Electro-Voice
Microphones are incomparable from the standpoint of stability, articulation and
reduction of background noise.

Builders of war equipment may secure information concerning new
Electro-Voice developments from us. However, if limited quantity needs
can be filled by any of our Standard Model Microphones, with or
without minor modifications, contact your local radio parts distributor.

In order to maintain existing civilion equipment at maximum efficiency,
we suggest that you submit your Electro-Voice Microphone to your
supplier for TEST and REPAIR at our factory.

&m%we MICRODPHONES

ELECTRO-VOICE MANUFACTURING CO., INC. - 1239 SOUTH BEND AVENUE - SOUTH BEND, INDIANA
Export Division: 13 East 40th Street, New York 16, N. Y. — U. S. A. Cables: ARLAB
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High-voltage
D-c Service

whes

T LTI TI LI

Standard Ratings

(5-75 kv)

S .
F ILTER problems take a CET your °°°‘::_
beating when you install Pyranol* capacitors for of these F‘“‘e'z p
high-voltage d-c service. Here are other useful facts ing °""a\°gs\:ne 0
to remember about Pyranol capacitors: paci

@ They can be mounted in any position.

@ Reliable performance is ensured by superior ma-
terials and individual testing.

@ Substantially increased manufacturing facilities
now enable us to make prompt deliveries.

*Pyranol is the G-E trade mark for capacitors and for askarel, the syrthetic,
noninflammable liquid used in treating G-E sapacitors. .
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Flaws you never suspected—defects that
cause failures later on —show up in a flash
when you put your product into the new
“Norelco” Searchray.

Shockproof, rayproof, foolproof and readily
mobile, Searchray is so simply devised that
anyone can operate it. Yet it discloses in fluor-
oscopic and radiographic views the internal
structure of parts, sub-assemblies and finished
products and many other units made of light
alloys, rubber, ceramics, plastics and other
light materials. It can be as useful in the lab-
oratory as it is on the production line.

By its detection of imperfections in manu-

facture, the new “Norelco”” Searchray can
save you thousands of dollars and man-hours
of production. Searchray also has a definite
place in plant protection by means of its rapid
inspection of incoming and cutgoing pack-
ages, etc. It is truly Industry’s X-ray
HANDY MAN. Safe—simple—inexpensive.

The new Searchray is only one of the
“Norelco” industrial electronic products cre-
ated for helping industry. If you want to
know whether Searchray can help solve your
problems, write today to North American
Philips and get the benefit of our wide
experience.

NORELCO ELECTRONIC PRODUCTS BY

NORTH AMERICAN PHILIPS COMPANY, INC.

Industrial Electronics Division, 419 Fourth Ave., New York 16, N. Y.

Products For Victory include Cathode Ray Tubes; Amplifier
Tubes; Rectifier Tubes; Transmitting Tubes; Oscillator Plates;
Tungsten and Molybdenum in powder, rod, wire and sheet form;
Tungsten Alloys; Fine Wire of all drawable metals: bare, plated
and enameled; Diamond Dies; Searchray (X-ray) Apparatus

for industrial and research applications; X-Ray Diffraction
Apparatus; Electronic Temperature Indicators; Direct Reading
Frequency Meters.

Factories in Dobbs Ferry, N. Y.; Mount Vernan, N. Y. (Philips
Metalix Corp.); Lewiston, Maine (Elmet Division).

ELECTRONIC INDUSTRIES e August, 1943
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THE PEACETIME %—

MEASURES OF RADARS

REFLECTION AND

DEFLECTION ....
WILL BE READ FROM

TRII!LE'[T

ELECTRICAL MEASURING IN STRUMENTS

WITH CUHFIIIEIIBE
AND ECONOMY




lt has taken us eight years to prove to industry that
the use of a potentially superior spring material is no

guarantee of consistently finer springs.

At the risk of seeming boastful, there are springs illus-
trated below — taken from long runs in our plant, which
have not been duplicated in quantity by any other method
than by “Micro-processing.” And every one of these heryl-
lium copper springs is serving a highly critical wartime

purpose.

Tt has taken eight hard
years of research and
production for us to sift
the essential fact from
the non-essential; to
take the “wonder” out
of every run and re-
place it with “assur-
ance.” It has taken
some of the toughest
problems a war could
pose for us to prove
that beryllium copper
springs in the ultimate
require a special tech-
nique to make them be-

have as they should.

These are statements of fact which are being proved
around the clock in the Instrument Specialties plant.
These statements are made to you who, for one reason or
another, have found beryllium copper inadequate as the
spring material for your needs — and to you who have
yet to take advantage of the extreme versatility of

beryllium copper.

We have grown from a small spring manufacturer to «
relatively large producer — not alone because of war con-
ditions, but because we have devloped a technique which
has stood every comparative test ever put to it. By so
doing, we have converted many disbelievers, and have
found many new users. Beryllium copper can be the
wonder metal for coil or flat springs when it is treated
correctly. That fact Instrument Specialties will prove to
you on your own springs. “Micro-processing” makes the
difference between uncertainty and assurance of outstand-
ing service performance of beryllium copper springs.

50

MICRO-PROCESSING
takes the "WONDER”
out of Beryllium Copper

THREE SUGGESTIONS for
BETTER SPRINGS!

1. If you are now using coil or flat springs
which are or could be of beryllium cop-
per, get in touch with Instrument Spe-
cialties to see what Micro-processing can
do to improve necessary physical and elec-
trical characteristics.

2. Start planning now to use the exceptional
long life and dependability of micro-
processed beryllium copper springs. We
will be glad to discuss present or postwar
spring requirements with your design and
engineering departments.

3. Write today for your copy of I-S Bulletins
4 and 5 which summarize micro-processing
in terms of increased spring performance.

INSTRUMENT SPECIALTIES CO., INC.

Dept. E-2 Little Falls, N. J.

ELECTRONIC INDUSTRIES @ August, 1943
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A HELPING HAND

T

The N-Y-T Service Department!

The mulnside of highly specialized. plans for postwar achievements.

assignments. nov being undertaken
by the N-Y-T Sample D=partment is

indicative of the trend of electronics

toward consumer appilications.

After manths of unin®srrupted re-.
pebd sction of

search, design an
transforme=s for every kranch of the
,‘- ed Fortes, N- Y-" engineers and

Advantages for richer, more bealth-
ful living that will make all previous
efforts incongruous in comparison.
Our clients—Ileaders in their re-
spective fields—utilize the N-Y-T
Sample Department facilities @as an
integral part of?! their own . comd
panies. It is available to youy too.
Inquiries are invited.

gdih formulating
157

u i nicians areg
o b J 1 i .

NEW YORK TRANSFORMER COMPANY

22-26 WAVERLY PLACE, NEW YORK, N. Y.
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O. H. CALDWELL, EDITOR

% M. CLEMENTS, PUBLISHER %

480 LEXINGTON AVE., NEW YORK (17), N. Y.

A i S T I R T . S

Postwar Conversion

By next month nearly half the population of the
country will be dependent for its living on wages
earned in war industries. And the radio field is in
the first rank of these, in importance and number.
When the fighting stops—and the end is apt to come
suddenly and just as unexpectedly as it did in 1918—
this gigantic radio war production will grind to a dead
stop. What then is to be done? What's to happen
to the thousands now employed in electronic and radio
plants?

1t is to be hoped that each of the stars now pasted
on the service flags displayed in all radio factories,
will be replaced by the boy himself whom that star
represents. He too must be considered and taken care
of when the conversion back to peacetime operations
shall have arrived.

A great deal will depend upon how factory manage-
ment and the government faces this gigantic task.
No one wants work relief or the creating of jobs on
public works to tide over the period of readjustment
which is sure to come. It will be no time to expect
much assistance from the government other than en-
couragement in the speedy conversion of private in-
dustry back to peacetime production.

Thinking That Pays Out

Sometimes the obvious seems too easy. Tackling
the problem in a straight-forward manner and doing
the obvious thing, surprisingly enough, may be ju
the right way to do it! The fact that rule-of-tk
often works, and works well, is no disparaj

Presented to You—
On a large, folded color chart in this issue you ¥

THE ELECTRON TUBE
As an Element
IN INDUSTRIAL CONTROL

pointing out the ways of putting vacuum tubes to work
in industry. See pages 65-72.

This Chart shows basic circuit diagrams, illustrating how any
control function or any requlation problem that is part of
some industrial process can be handled by electronic means.

Take the case of an engineer submerged under the
problem of keeping particles of iron out of the lubri-
cating system of an engine because of their harmful
effect on wearing surfaces. Filters might do it. So
might many other methods. But the obvious thing
to do was to introduce somewhere in the lubricating
system a magnet that would attract, catch and hold
all such abrasive particles. Which is what he did.
Doing the obvious thing may require a new kind of
thinking, but it is the kind of thinking that pays cut.

Engineer and Scientist

An electronic engineer we know, once wondered in
school why on earth he should be obliged to memorize
relativistic formulas, when the biggest design problem
he would have was designing a good-sized transmitter.
By an ironic twist of fate this man is now engaged in
building an electron-microscope and wishes he had
paid better attention to the formula giving the in-
crease in mass of an electron.

Such happenings are not uncommon nowadays.
They show how necessary the connection between pure
and applied science is for the progress of both. For
this reason it is to be regretted that there often exists
a somewhat deprecating attitude on the part of the
practical man towards the pure scientist. Let it be
remembered that the highly abstract formulation of
the Maxwell equations opened the way for the exten-
sion of the useful frequency range to higher and
icher frequencies by means of wave guides, etc.,

ELECTRONIC INDUSTRIES ® August, 1943

53

www americanradiohistorv com 1



ATRCRAFT AND CARRIERS require vast amounts of electronic equipment

The Navy Department designs,
specifies, purchases and installs
something like an average of one
hundred and fifty million dollars
worth of radio, and other elec-
tronic equipment each month. The
work entailed by this huge pro-
gram is divided among numerous
agencies which in some cases must
work closely with one another.
Chief factor here is Captain J. B.
Dow of the Bureau of Ships, whose
activity is coordinated with Naval
Communications.

The Director of Naval Communi-
cations is charged with the admin-
istration, organization and opera-
tion of the entire radio, telegraph,
telephone, and cable systems of
communications within the naval
service, as shown in the accom-
panying organization chart. This
includes operation of the Navy
overseas radio system, all com-
munications between merchant
ships and naval shore stations in
the United States and its posses-
sions, services rendered by shore

LEGAL SECTION

Legat advisor
Communication iealelation, procla-
mations, eatcutive ordces, and

DIRECTOR OF
NAVAL COMMUNICATIONS
Member—Combined Communications Beard

Joint Communications Boa
Board of War Communicationa

. DEPUTY DIRECTOR OF
NAVAL COMMUNICATIONS
- Alternate Member—

Comblned Communications Board
Jaint Communications Board
Board of War Communications

Ireativs
L

NAVY

direction-finder stations, and ac-
counting for commercial messages.
The Director of Naval Communica-
tions handles all matters pertain-
Ing to naval communications ex-
cept those relating solely to pur-
chase, supply, test, and installation
of apparatus.

The Communication Office of the
Navy Department (a section of the
Communication Division) is re-
sponsible for the handling of all
telegraphic and radio communica-
tions to and from the Navy De-
partment.

Rear Admiral Redman

One of the best known figures in
Naval Communications, Rear Ad-
miral Joseph Reasor Redman,
U.S.N, has been Director of Naval
Communications since February,
1942, except for a six months’ per-
iod when he commanded a cruiser
in the war zone.

As Director of Naval Communi-
cations shortly after America was
plunged into war, Captain (now
Rear Admiral) Redman was large-
ly responsible for the vast expan-
sion of the naval communications
services. He assisted in the forma-
tion of two major wartime com-

NAYY DEPT. COMMUNICATION OFFICER

Reception, tranamisalon, coding, and
distribution of despatehes for Navy
Dapartment and Naval activltics in
Washington ares

r )4

ASSISTANT DIRECTOR
ADMIKISTRATION

ASSISTANT DIRECTOR
FOR
ELECTRONIC MATERIEL

PERSONNEL SECTION

Samennel planning for Navat Com
ice sna Navy (et Security

munication Sei
Mall Seevice
Sivision Perconnet

UTILIYT SECTION

Transpartation
fhice

-isison with Burcau of Personnel

ASSISTANT CIRECTOR
FOR
PLANS AND OPERATIONS

ASSISTANT DIRECTOR
ASSISTANT DIRECTOR FOR
NAVAL POSTAL AFFAIRS

LIAISON WITH POST OFFICE DEPT.

FOR
COMMUMICATION SECURITY

SHIPS SECTION

Taet

Sea Frantier
Merchant Vessels
District Craft

PLANS SECTION

Gommunication Plane
Communication instructions, pro-
cedura and simliar
puttications, Navy, Joint and [wofeey
Local Defense Craft Combined

FLEET SECTION

Fieet Communications
Marehant Ship Communicationa
Visual

CAYPTOGRAFHIC SECTION PLANNING ANO CONTROL
SECTION

™ Plane ang Policias

Design and produetion of crypte M
fa Pusilc Relations

geannia atds

cal

Scceunting and disbursing of radie,
Ieleareoh, ang cabls tolh

Procurement st postal suppies,
ofce wquipment and aupplies, Lhey rollu anc budget

budget
Pristiag and binding

Liaison with Army and Allien
Liaison with Comblned. Joint and

A nlw.- ook
Recognition 2 tdentification

DISTAIBUTION SECTION b 5

Custody ang distribution of ail
non-regintared communication

ACCOUNTING SECTION

SHORE STATIONS
ADYANCED BASE SECTION
“Shors Radia Stations
Local Defense Stations
SAdvance Base Stations

Navy Planners

INTELLIGENCE LIAISON SECTION

of aids Addreares, Cansoranip
Effective dates Liatson

POSTAL INSPECTION SECTION

AERONAUTICAL SECTION

publications
Duplicating Bervice

Alrcraft and Air Station Communi-

Alrborns

L AERONAUTICAL SECTION

Alr Stations and Fachities
Advance Base Alr Faciiities
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RADIO ORGANIZATION

Chief radio-electronie men in Naval Communications, Bure«cus
of Ships and of Aeronautics, Marine Corps, and Coast Guard

Rear Timlral
Joseph R. Redman, USN

Captain
Jennings B. Dow, USN

s
Captain
Edward M. Wehster, USCG

Et. olonel
George C. Rufiin, USMC

ELECTRONIC INDUSTRIES

munication agencies—the Combined
Communications Board, which is
the communications planning
agency for the Combined Chiefs of
Staff, and the Joint United States
Communications Board, which is
responsible for coordinating opera-
tions and procedures of Army and
Navy communications. He is also
a member of the Board of War
Communications, a planning agency
on which non-military agencies of
the United States Government are
represented.

Throughout his naval career Ad-
miral Redman has specialized in
communications. He also qualified
in submarines and commanded one
in the last war. He was Division
Radio Officer from 1921 to 1925,
Fleet Radlo Officer for the Com-
mander-in-Chief from 1927 to 1929,
and thereafter served tours of duty
in the Office of Naval Communica-
tions from 1930 to 1933 and from
1936 to 1939. As Assistant Director
in 1941 and Director during 1942,
he represented the Navy in com-
munications conferences with gov-
ernment agencies and in its rela-
tions with commercial communica-
tions enterprises.

‘Chief engineer on the staff of
the Director of Naval Communica-
tions is Captain Thomas Browning
Inglis, US.N. Captain Inglis has
done work in radio engineering at
the Naval Academy and at Har-
vard University and has served in
the Radio Division of the Bureau
of Engineering, now the Bureau of
Ships. His assistants include Com-
manders August J. Dexter and Earl
Stone.

Radio engineering set-up

The accompanying chart of the
Radio Division of the Bureau of
Ships shows the organization re-
quired to handle the Navy’s huge
wartime radio and electronics pro-
gram. This Division, headed by
Captain Jennings B. Dow, U.S.N.
is responsible for the research, de-
sign, procurement, installation and
maintenance of all radio, and
underwater sound materiel used by
the Navy, excepting only certain
equipment specifically placed under
the cognizance of other bureaus.

Captain Dow is well fitted for his
task of carrying on the radio engi-
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neering work of Rear Admiral
Hooper and other predecessors. He
graduated from the Naval Acad-
emy in 1920, received an M.S. de-
gree in communication engineering
from Harvard University in 1926,
and has served as Asiatic Fleet
Radio Officer and Radio Materiel
Officer. He was attached to the
Radio Division of the Bureau of
Engineering during 1930-32, and
acted as the head of the division in
1938 and '39. For five months dur-
ing the winter of 1940-41, Captain
Dow acted as special radio observer
in England.

Captain Dow’s assistants

The work of the Head of the
Radio Division is expedited by two
Assistant Heads, Commander Dan-
iel F. J. Shea, US.N, and Lieut.
Commander Ralph T. Brengle, for-
merly chief of the Procurement
Section, Procurement and Produc-
tion Branch. In civilian life, Com-
mander Brengle was head of the
Ralph T. Brengle Sales Company of
Chicago and is, therefore, well
known in the radio-electronic in-
dustries.

Commander Shea has seen con-
siderable active duty in radio and
sound with the fleet. This experi-
ence, coupled with his engineering
background of Naval and special
university study, make him well
fitted to handle the duties of As-
sistant Head of the Radio Division.

Division of responsibilities

The work of the Radio Division is
handled by three major branches:
Design; Procurement and Produc-
tion; Installation and Maintenance.

The Design Branch is charged
with basic research and the devel-
opment of new apparatus. It as-
sumes the responsibility of insur-
ing that the equipment built will
withstand the severe conditions of
service use. The various engineer-
ing groups have always followed
the policy of working closely with
Naval, college and university, and
independent research laboratories,
as well as with the engineering de-
partments of the private manufac-
turers in all parts of the country.
The excellent results achieved by
this policy are now well known.

l‘ -
Captain
Thomas B Inglis, US

Commander
Dantel F. J. Shen, US

Lt. Commander
Ralph T. Brengle, US

— 1= . i

Commander
D. R. Hull, USN

Captaln
Alfred M. Granum, {



HEAD OF RADIO DIVISION ASSISTANTS

Comdr. D. F. J. Sheo, U. 5. N.

Coptain J. B. Dow, U, §. N.

b.Com. R, T. Brengle, U 5. N.R.
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BRANCH BRANCH

Camdr. P. K. lebermon, U. §. % & Copt. A. M. Granum, U. 5. N.
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Comdr. D. R Hull, U. 5. N,

RADAR SERTIG
Tomdr H E. Bernstein, US.N,
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U.Com. W G.H Finch,

COMMUNICATIONS
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Commander Davis R. Hull

One of the ablest Naval officers
in the fields of radio research and
underwater sound experimentation,
Commander Davis R. Hull, US.N,,
heads this Design Branch of the
Radio Division. Commander Hull,
a 1925 graduate of the Naval Acad-
emy, later took postgraduate work
at Cruft’s Laboratory, Harvard
University. He came to the Radio
Division after three years of ex-
perimental and developmental work
in radio, radar, and sound at the
Naval Research Laboratory, Ana-
costia Station, Washington, D. C.
Commander Hull supervised the
first installation of modern under-
water sound equipment while he
headed the Underwater Sound Sec-

Commander

Auwgust J. Detzer, Jr., USN
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TRAINING & PUBLICATIONS
SECTION
thotf, U.S.N.&

Liewt. C. M, ter, ULS.N.R,

SNOWE RACAN
Lieut, €. F. Corrall, W.S.N.R.

SECURITY SECTION
Ens. M. Moward, Jr., US.N R

C. M. P. SECTION.
liewt, H M. Ball, US.NR.

FINANCE SECTION

Miss Corvm, § beatt

tion of the Radio Division. He has
had a wealth of experience in radio
duties at sea as communications
officer of battleships, destroyers,
and a destroyer fleet.

Production and Procurement

The Production and Procure-
ment Branch- handles the orders
and keeps stock records and all in-
cidental correspondence. It co-
operates with the manufacturers,
WPB, OPM, and other priority
boards on priorities and allocations,
and acts to expedite the delivery
of equipment. This branch is
headed by Commander P. K. Leber-
man, with assistants for procure-
ment and for production matters
as shown on the Radio Division
chart.

Installation and Maintenance

The Installation and Mainte-
nance Branch initiates procure-
ment in line with established al-
lowance. It has also the important
responsibility of seeing to it that
the equipment is properly installed
by the various Navy Yards and
construction activities, and that
facilities are available afloat and
at shore bases for keeping it in
good working order.

The branch is headed by Cap-
tain Alfred Marcellus Granum,
U.S.N, a graduate in radio and
communications engineering

wWWw americanradiohistorv com

2. Com. C. L. Englemon B

courses at the Naval Academy and
at Harvard. He has had consider-
able experience on sea duty and in
the old Bureau of Engineering as
well as in his present position. Cap-
tain Granum makes occasional
tours of inspection in combat zones
to survey the performance of radio,
and other electronic equipment
installations.

Bureau of Aeronautics

On - aircraft radio, the Navy’s
Bureau of Aeronautics decides on
requirements and sets up general
specifications covering such char-
acteristics as size, weight, mount-
ing, number and location of con-
trols, etc.

(Continued on page 210)

Commander
Earl E. Stone, USN
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Radio in Plane and Tank

[RALCTR

VITAL PART played by radio communication facilities in all phases of the war are emphasized in these two
views showing typical instalkitions behind the side gunper in an American bombing plane and in an M3 light tank

i) P |

1 i

ELECTRONIC INDUSTRIES e August, 1943




AMPHIBIOUS Warfare

Hypothetical amphibious attack is used to illustrate appli-
cations of various Signal Corps radio and telephone services

The importance of adequate and
proper communications in modern
amphibious warfare with radio
and telephone playing key roles in
directing the forces and maintain-
ing the liaison of command was
again demonstrated in the landings
of the Allied forces on Sicily. To
coordinate the invading forces—the
Americans at Gela, Canadians at
Pachino and the British at Au-
gusta — communications constitute
a vital element of the attack.

The exact part of the U.S. Army
Signal Corps in the Sicilian inva-
sion obviously cannot be told. But
a broad picture of the Signal
troops’ activities and functions as
to what can be expected in a water-
borne invasion can be described
only by using a purely hypothetical
case. Such plans, too, can be used
only as guides because the “for-

tunes of war” make any plan sub-
ject to the exigencies of specific
operations.

Division Signal Company

X Division, part of the United
States Army Task Force, will have
been assigned the establishment of
a beachhead in one particular sec-
tor of the shores toward which the
invasion is pointed. In addition to
the usual complement of infantry,
artillery and other special troops,
X Division includes a Division Sig-
nal Company. In that company
are a radio section, a telephone and
telegraph section, an intercept sec-
tion, a direction-finding section
and construction, service, repair
and maintenance sections—all as-
signed the job of insuring proper
communications for the troops

COMMUNICATIONS in the first phase of amphibious warfare are short and direct
with Handie-Talkie and Walkie-Talkie radio sets carrying the brunt of the load

WWw americanradiohistorv com
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ashore. During the first phase of
amphibious Task Force approach-
ing its objective with the bombard-
ment of the shoreline by the Navy
and concentration of bombers and
strafing fighters concentrating on
the same spot, the rangers and
commandos make the initial land-
ing with army assault troops fol-
lowing up.

During this first phase communi-
cations would be short and direct.
The Handie-Talkie and Walkie-
Talkie radio sets, both carried by
single soldiers, would enable shock
troops to keep in contact with each
other and with divisional head-
quarters aboard a ship. The Han-
die-Talkie, a small compact radio-
sending and receiving instrument
which can be carried by a single
soldier in one hand, has a range
of several miles. The Walkie-




BEACHHEAD establishment calls for the use of portable
equipment more powerful than indlvidual soldiers carry

Talkie is similarly a small, com-
pact radio sending and receiving
instrument that is carried on the
back of a single soldier just as a
haversack is, and its range is some-
what greater. Visual signalling,
such as flag hoists, lamps, and
pyrotechnics would be used by the
Navy during the early phases to
control landing traffic and gunfire.

Short-range radio

Short-range radio would also be
used to maintain communications
for air support. Air-support units
would be in constant contact with
Air Force headquarters and would
enable ground troops to call for and
receive tactical air support.

Depending on the tactical situ-
ation, it might be several hours or
even several days before the battle
enters the second phase. When this
does occur, signal communications
would begin to expand with tele-
phone as well as radio. Assault
wire which is a thin, light line
would be laid to connect up the
command posts of the various as-
sault battalions.

As depth is gained by the forces,
use would be made of more power-
ful radio. One sample of this type
is the vehicular radio set, which
can be mounted in reconnaissance
cars, half-tracks, etc. For use in
conjunction with jeeps and other
vehicles, the cavalry guidon radio
set, originally made to fit into the
guidon boot, would be used. By
this time, tanks, each of which has
a radio, also would be ashore and
probably operating.

Combat communications

At the end of the second phase,
with success, sufficient depth would
have been established to allow reg-
ular combat operational communi-
cations to be established. The long-
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range mobile headquarters set
would be set up for divisional and
corps headquarters communica-
tions. This set has a range of sev-
eral hundred miles. The light,
fragile assault wire would be super-
seded by regular field wire. A mes-
sage center would be established,
together with comprehensive radio
and wire systems.

Assuming, as the invasion con-
tinues, that the objective, in addi-
tion to establishing a beachhead,
is a town some miles inland, Signal
Corps troops would have their part
to play. Special combat teams
would be racing for the nerve cen-
ters of the town as soon as it was
entered by our troops. Included
among them would be two groups
of Signal Corps soldiers: a tele-
phone team and a radio team.

Take local radio transmitters

The telephone team would have
as its assignment the taking over
of the local telephone plant, its re-
habilitation if necessary, and its
operation for our own use if pos-
sible. The Signal Corps telephone
men would have the job of utiliz-
ing existing telephone and tele-
graph communications, and should
they not find such facilities, of put-
ing up rapid pole-line construction
for overhead wire, or of laying the
special spiral 4 field cable. In most
cases these wire men would find it
necessary to “bridge,” for some of
the telephone lines would run out
into enemy territory. In that case
special wire crews would go out and
tap the line within the farthest
boundaries of our own advance and
connect the two taps with field
wire.

The radio team would have as
its objective the local radio station
or stations. Its job would be to
take the radio station over, repair

www americanradiohicetory com
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PORTABLE-mobile radio equipment carried in the ubigquitous
jeep provides emergency headquarters for landing operations

it if it is damaged, and put it back
on the air for the use of American
forces. The radio station would be
used for long distance military
communications, announcements to
the local populace, and for our own
propaganda. It might be mentioned
that the establishment of powerful
radio broadcasting and receiving
stations for military purposes would
also be a part of the Signal Corps’
responsibility. Ultimately our forces
would have a broadcasting and re-
ceiving station for military com-
munications powerful enough to
reach the United States, London,
or any of the headquarters of the
United Nations.

The work of the Signal Corps
radio interception and direction

(Continued on page 208)

HANDIE-TALKIES previde quick,
sure contact with landing forces
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UHF COIL DESIGN

Calculating dimensions of inductances for the highest
frequeney ranges at which ordinary triode is effective

The design of ultra-high-fre-
quency circuit components fre-
quently calls for the computation
of inductances that are outside of
the rules, tables and charts that
have been found useful for coils
for use at lower frequencies.

The following analysis deals with
inductances of a size useful in the
highest frequency ranges at which
the usual negative-grid triode os-
cillator will work. In other words,
the coils described are about as
small as a coil can be, in practical
design and still be called a “coil.”

The problem has two parts—the
first, to determine the dimensions
to give a certain inductance—and
second, to compute the resulting
inductance from a given set of di-
mensions. At first it might seem
that these problems are identical,
but unlike computations of many-
turn single layer coils, the induct-
ance formula that takes into con-
sideration the wire size and turn-
spacing so complicates the design
that a rigid method that will give
a predetermined inductance is not
always practicable. The easiest
way out is that suggested in the
following analysis: use a system
that will give the nearest approxi-
mation and still is simple enough
to permit several dimensional va-
riations to be determined by com-
parison, to be followed by a more

rigorous determination when the
rough set of values has been indi-
cated.

Chart I is first referred to, if it
is not known just how much in-
ductance is needed in a certain set-
up for a given frequency. This is
the well-known LC relation but is
extended to the particular induct-
ance range useful at 30-3000 mega-
cycles. While this chart is ar-
ranged to cover the usual values
of L and C, many unusual values
of L/C are found in modern cir-
cuits, so in case it does not fit,
multiply or divide the L scale by
10 and do the reverse to the C scale.

Of course, both L and C refer to
the total values present, and not
those of the coil and condenser
alone.

Coil dimension factors

Chart II provides an easy meth-
od of finding out constructional
details when a given inductance is
needed. It is based on a “current
sheet” formula, as is usual in such
charts, and while it may be in er-
ror 5-10 per cent in some remote
cases, it does give an easy way of
determining how big a certain coil
should be. The method of using
this chart is illustrated by an ex-
ample on the chart itself. At the
left is a scale which takes care of
the factor of winding pitch, or

CHART I-—Nomographie chart of LC values in the short wave range
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“turns per inch” in practical units.
The family of curves at the right
end of Chart II determines the
“shape factor.” It is to be noted
that coils with small diameters
have a considerable inductance
shift with a slight change of that
diameter, as evidenced by the
steepness of the curves., In using
these curves, take note that the
diameter of a coil is equal to the
diameter of the winding form plus
the diameter of one wire. The
length of a coil is equal to number
of turns times the distance between
centers of adjacent turns. In se-
lecting the shape values for a pro-
posed coil, it is suggested that the
wire size and pitch be selected first,
so that the “turns-per-inch” value
can be indicated on the left scale.
A straight line from this point
through the inductance value on
center scale is extended to the
Shape Factor scale at extreme
right. It will be noted that several
different diameter-to-length ratios
can be used to give a certain in-
ductance, giving considerable lee-
way in design. Pairs of values that
can be used are on the same hori-
zontal line extending toward the
left from the required Shape Fac-
tor point.

Opinions differ somewhat as to
the best shape ratio and there is
no single universal rule that cov-
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ers all cases. A value of D/l equals for a zero-coefficient coil are found 10 =
2.46, has been suggested by Bull.  anyway, since the usual tuned cir- . =
No. 74 of the Bureau of Standards  cuit requires the coil shift to par- | —
as giving the maximum inductance tially make up for the capacitance =
with a given length of wire. The  shift as well if it is at all possible. [ -
locus of points bearing this rela- Chart II is not complete inas- = asl
tion is shown as the broken line much as it gives no indication of L@ & S
(R). the inductance of a single turn. x 535—
Some designs will be based on Rather than to complicate the | w Bl =
purely physical details—the wind- basic chart, Chart III takes care g Rmo% = 25
ing form must have a certain diam-  of this special case. While the in- | ,, < B n X
eter, so that it will fit into a given = ductance of a single turn is main- - o :
shield. Other designs must be 1y dependent on the turn diameter, |~ g0 15—
based on obtaining the highest the wire size also has some effect. - 30 b ]
possible Q. Still again, the design The central scale of Chart III B '
might be based on temperature takes care of this, based on factor I~ 80 DIAMETER TURN Vg
drift conslderations. (turn diameter/wire diameter). - 5o DIAMENE RERIRE 4
In the latter case, it will be seen Other factors of importance that 3
that if all dimensions of a coil alter the inductance are; the 3
change linearly due to temperature, change in the resistance of the coil B _J

with both frequency and tempera-
ture shifts, and the change in the
amount of inductance in the cir-
cuit as the variable condenser is
rotated, caused by a shift of the
physical point where the center of
capacitance is located as the plates
become more or less enmeshed.

This brings up the question of
how much the length of the leads
from the coil to the rest of the cir-
cuit increases the inductance. This
is a simple factor to figure, accord-
ing to the rules, but actually, the
shorter the leads the closer the
coil is to other metallic objects that
alter the field pattern and there-

a first order change is noted in the
inductance—the greater the expan-
sion, the greater the inductance.
However, few coils follow this sim-
ple rule in practice: sometimes the
diameter changes according to the
expansion coefficient of copper, and
the length according to the expan-
sion of the material in the wind-
ing form. A material that expands
twice as far as copper would seem
to offer the best solution.
However, in the range of fre-
quencies under discussion, many
other effects enter into the prob-
lem, and when all is said and done,
it is probable that very few uses

CHART III—Nomographic charts show-
ing inductance of single turn loops

for the inductance. Tests have shown
that it is hardly possible to improve
the accuracy of the inductance com-
putations as determined by the
chart, in practical cases, and in fact
it is just as difficult to predetermine
the circuit capacitance when all
factors are considered. It is pos-
sible, however, to strike pretty
close to what is wanted and it will
be found that these circuits are
easy to trim to the desired fre-
quency.—R. R. B.
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Tubes in Meteorology

by GILBERT SONBERGH

Electronic aids for the weatherman

The economic importance of ac-
curate weather forecasting is firm-
ly established, particularly with
regard to agriculture. Now, in war-
time, the success or failure of mili-
tary operations often depends on
the accuracy of the available
weather information.

Few sciences must contend with
the complex variables found in me-
teorology. For generations, investi-
gators have sought formulas for
long range forecasting and meth-
ods for predicting variations in the
observed weather cycles. In these
efforts, attempts are made to meas-
ure and record every known phe-
nomenon pertaining to the “state
of the weather,” which phrase in-
cludes pressure, temperature, hu-
midity, wind speed and direction,
visibility, and other factors.

During the past few years, a num-
ber of electronic devices have been
employed to detect, measure, and
record such observed and invisible
factors of the total meteorological
picture. Lately considerable atten-

ILLUMINATION measuring umit, Weath-
er Burenu mounts phototubke, trigger
tube, comdensers amd resistors inside
frosted bulb filled with dry air

tion has been devoted to the pos-
sibilities inherent in electronic
methods, by the U. S. Weather Bu-
reau and others.

Theories of prediction

Two basic theories of weather
phenomena of parameount import-
ance are the air mass theory and

RADIOSONDE, parachute, and bkalloon ascending on routine npper-air exploration,
Balioon bursts at high altitude, parachute lowers transmitter; many are returned,

reconditioned, nnd used again

Wwww americanradiohistory com

the polar front theory. The wide-
spread use of the radiosonde for
upper air analysis is a direct result
of the popularity of the air mass
theory and is by now firmly estab-
lished in this country. A success-
ful consolidation of the air mass
and cold front theories into a work-
able weather forecasting system is
the air mass and frontal analysis
technique.

Basic principles are as follows:
First, that a stationary mass of air

IMPULSE COUNTER constructed by R.
J. Cashman for use with the Coblentz-
Cashman-Rentschier phototube

on the earth’s surface quickly takes
on the climatic characteristics of
the area it covers. Second, that
this mass of air may travel a con-
siderable distance and still keep
the characteristics it “picked up”
in its stationary location. Third,
when two air masses meet, one is
likely to be of a different tempera-
ture from the other; the warmer
air mass, because it is lighter,
overruns the colder air mass, which
takes on the form of a wedge whose
apex forces its way in under the
warm air mass. This may force
the warm air to rise to quite high
altitudes. The upper surface of the-
“wedge” of cold air is the cold
front.

Fourth, clouds, rain, snow, haze,
humidity, fog, frost, dew and other
disturbances will occur along the
length of the cold front. Similar-
ly, such weather disturbances may
occur inside a traveling air mass
itself, if unusual features of the
terrain, such as mountains, create
disturbances of a like nature.

ELECTRONIC INDUSTRIES @ August, 1943



Accurate weather forecasting de-
pends to a considerable extent on
the coordination of information
pertaining to local conditions of
temperature, pressure, humidity,
wind speed and direction, etc.,
with similar information gathered
at other near and distant points.
A number of electronic devices are
used both in gathering and trans-
mitting such information.

Determining ‘‘state
of the weather”

Probably one of the earliest ap-
plications of electronics to short-
range forecasting was the use of
a directional antenna on a radio
receiver to determine the type and
direction of “static” noise. Con-

tinuous records are being kept at
many laboratory observatories in
all parts of the world. A scheme

TUBES MOUNTED horizontally on re-
verse side of nnemometer panel which is
shown below at the right

making use of the principle is un-
derstood to be in operation at the
present time on the Indo-Burma
front. Discharges associated with
different types of thunderstorms in
various layers of the atmosphere
can be detected at distances up to
800 miles and can be differentiated
from each other. Selective direc-
tion finding equipment makes it
possible to follow the low pressure
areas preceding the Indian “mon-
soon,” or rainy season, and to de-
tect rotational and other move-
ments of the low pressure air mass.

Applications in industry

A continuous record.of the “am-
bient static level” in a given loca-
tion, without regard to direction,
is an important tool in certain
types of process control. In manu-
facturing and processing photo-
graphic film, the presence of static
charges above a certain level cause
characteristic spark patterns —
minute corona or brush discharges
—to register in the sensitized emul-
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sion. Installation of static level
recorders, coupled with an auto-
matic air-conditioning system to
maintain the humidity at a level
which inhibits such effects, consti-
tutes an entirely satisfactory solu-
tion.

In powder and other explosives
plants demanding unusual precau-
tions against accidental spark dis-
charges, static level recorders are
widely used in conjunction with
direction finding equipment to give
enough warning to allow time for
necessary safety measures.

Electronic anemometers

The conventional method of
measuring wind speed entails the
use of the familiar rotating cups,
which are designed so that the num-
ber of contacts per minute repre-
sents wind speed in miles per hour.
As each contact is made, a signal
device such as a buzzer or lamp is
energized. To determine wind speed,
the operator holds a stop wateh and
notes the count.

Two types of electronic instru-
ments to obtain a direct reading
of the wind speed are being test-
ed at the present time. The sim-
pler of these makes use of the time
constant of a resistance-capaci-
tance combination for integration
of the impulses from the anemom-
eter. A constant voltage power
pack supplies current to the capac-

ULTRA - VIOLET Mg phototubes con-
structed for Bureau of Standards’ W, W,
Coblentz by R. J. Cashman, Northwest-
ern University

itor through the resistor once each
revolution of the wind-driven shaft.
Through an R-C filter network, the
accumulated current is fed to a
microammeter calibrated in miles
per hour of wind speed. Thus the
faster the wind,. the more charging
impulses received by the capacitor.
Such an instrument is not of much
value for wind speeds below four or
five miles per hour and it is ex-
tremely difficult to achieve stabil-
ity in the rather high values of
capacitance needed.

Frequency type anemometer

At somewhat higher cost, these
shortcomings can be obviated by
the use of the frequency type of
instrument. The model illustrated
has a triode oscillator in the hous-
ing which supports the anemom-
eter cups. Plate and grid coils of
this circuit are embedded in Lucite
with a small airspace between the

FREQUENCY TYPE wind-speed meter made for Weather Bureau by Gurley, Troy,
N.Y. Inset, staff taken apart, showing triode oscillator components and 10-pole

metal armature

www americanradiohistorv com
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WEATHER BUREAU’S experimental
unit for registering and counting im-
pulses received from condenser charged
through rafiation-measuring phototube

two. Vanes or teeth of a rotor
driven by the cups pass between
the coils, se that the oscillator out-
put is pulse-modulated at a fre-
quency, varying in proportion to
the wind speed. The output of this
oscillator is fed to circuits ending
in a visual frequency indicator cali-
brated in miles per hour.

Solar and sky radiation

The total amount of solar and
sky radiation of light of all wave-
lengths is of considerable interest
to meteoronlogy, agriculture, and bi-
olocgy alike. Measuring ultra-violet
radiation, in particular, has been
the subject of experimental work
by the U. 8. Bureau of Standards,
the Weather Bureau, Dr. Harvey
Rentschler of Westinghouse and
others.

The only convenient instrument
for the measurement of ultra-vio-
let available in the early ’thirties
was the Rentschler device, consist-
ing of a titanium photoelectric cell

RADIOSONDE ground receiving-record-
ing equipment made by Friez, Balti-
more, Md.
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and recording apparatus, used com-
mercially to measure the output of
mercury-vapor lamps for steriliza-
tion, irradiation, and photochem-
ical processes.

The device was suited only to
measurement of the radiation of
the sun itself and a very small por-
tion of,the adjacent sky. However,
the area of the sky is some 92,300
times the apparent area of the sun.
It has long been known that ultra-
violet radiation received from the
sky constitutes from 30 to 50 per
cent or more of the total received
on a clear day. On hazy or cloudy
days the percentage is higher.

Effectively to measure the total
called for a light-sensitive cathode

CLOUD-HEIGHT indicator made by U. S.
Weather Bureau detects reflection of
vertical heam of light at night or in full
daylight. Triamgulation gives height
(full details September issue)

in a horizontal plane, with an
anode of two fine wires curved to
form a hemispherical dome above
the cathode. Very little shadowing
of the cathode results. Several ex-
perimental tubes answering this
description were produced by Pro-
fessor R. J. Cashman, of North-
western University, for Dr. W. W.
Coblentz of the Bureau of Stand-
ards. Dr. Coblentz used this type
of tube with the familiar inte-
grating device in which the photo-
tube charges a condenser to a
critical voltage, at which point it
discharges through a gaseous tube
to operate a counting mechanism.

Since February 1, 1941, this
equipment has been in operation
at the Bureau of Standards in con-
junction with a “traffic counter”
recorder, which at quarter-hour in-
tervals records on paper tape the
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RESISTANCE - CAPACITANCE type of
wind meter depends on frequency of
eharging condenser. Charge bleeds ofY
into microammeter on front of panel

accumulated discharge impulse re-
ceived from the condenser, the day,
the hour, and the quarter hour. As
a test of the action of the en-
tire equipment, it was operated
throughout two nights of bright
moonlight; no ultra-violet was re-
corded.

Speciral response of
cathode materials

The erythemal, antirachitic, and
tanning wavelengths in the region
from 2800 to 3200 Angstrom units,
with a peak at about 2967, make up
the spectral region it is desired to
measure. No phototube has yet
been produced which responds ex-
actly to this band. Cathodes of
titanium, cadmium, and magne-
sium were the most successful first
used, with the magnesium type
representing a fairly close approach
to the desired sensitivity. In use,
a correction factor was applied to

(Continued on page 208)

U-V PHOTOTUBE of 1942, made by
Rentschier. Note two fine wires erossed
to form anode. Zirconium-cathode tube,
condenser. and trigeer tuhe all enclosed
in zlass envelope
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ELECTRON TUBES as
Klements of CONTROL

In recent years the spirit of
competition in the radio indus-
try has taxed the ingenuity of its
engineers in developing many
radio set features that provide
convenience and satisfaction to
the user.

Contrasting the present day
methods with those of a decade
or so back, one finds that electron
tubes are now the cheapest com-
ponent of importance in a re-
ceiver and the most versatile,
whereas before, all matters per-
taining to quality had to be ob-
tained by utilization of expensive
electrical components with high-
est efficiency, greatly adding to
the weight, bulk and cost.

Many types available

The unwritten rule of design
was, “when some unusual effect
has to be provided, find some way
to make an electron tube do it.”
The tube manufacturing com-
panies contributed immensely by
developing tube types with rabbit
farm abundance, and radio de-
velopment engineers never had
to wait long when tubes with spe-
cial characteristics were needed.
Not all of the types developed
proved of great value but from
the list there came a standard
group of useful styles and much
research knowledge that has con-
tributed greatly to tube perform-
ance. Industrial production proc-

#Certain applications shown may have pat-
ent restrictions, however.

by RALPH R. BATCHER

Fundamental tube circuits that will help establish
more efficient manufacturing process control

esses, research measurements and
control have already benefited by
having this wealth of specific in-
formation on electron tubes made
available with the expenses al-
ready absorbed by the broadcast-
ing industry as a whole.®

The electronic applications can
be studied from many angles, but
possibly the most useful intro-
duction is a resume of the basic
problems that have been solved
with electron tubes. The tubes
do not know or care whether they
are plugged into measuring cir-
cuits or process controls, so the
accompanying “Electronic Indus-
tries” chart is planned to cover
the general conditions met with
in all such fields.

A tube itself is a controlled in-
strument; some sort of driving
potential must be applied and
some other kind of effect is de-
livered. In either case there is a
wide variety of functions that
can be tied up with a tube’s char-
acteristics:

Eight basic sections

In all sections of the chart
many symbolic representations
are made and the actual circuits
may contain other necessary
equipment, such as operating
power supplies, etc., and the gen-
eral circuits which go to heat the
tube filaments are omitted. This
system of abbreviation is com-
mon in electronic circuits inas-
much as it permits the circuit

features to be emphasized without
introducing extra complexity in
the diagrams. One symbol how-
ever may be new to some; the in-
clusion of a small dot within the
tube symbol indicates a gas filled
tube.

Those in the left half are de-
pendent on AMPLITUDE charac-
teristics; that is,, some effect
which deals with displacement,
either electrical, magnetic, physi-
cal or in any other field of tech-
nical activity, is called upon to
control another amplitude effect
of a different magnitude and pos-
sibly at a different rate.

In section (I) at the upper left,
basic methods for securing linear
conversion are listed, (II) meth-
ods of selective control where the
control transfer occurs only when
some condition of margin, thresh-
old level, rate of change, fre-
quency, etc., is reached. In (III)
are shown basic methods where
tubes are used to introduce non-
linear factors for stabilization or
other control functions. (IV)
shows how tubes are used to pro-
duce outputs following definite
non-linear expansion or contrac-
tion laws.

In the right half of the chart
are numerous conversion systems
using tubes wherein some TIME
factor is involved. The sections
take up (V) timing circuits which
initiate single or a series of pulses
having specific characteristics
(VI) methods whereby the con-
trolled function depends upon the

Look Inside for Large Chart (In Colors) of
THE ELECTRON TUBE AS AN ELEMENT IN INDUSTRIAL CONTROL

Unfold chart carefully

ELECTRONIC INDUSTRIES
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integration of the varying con-
trolling effects, (VII) or the con-
verse where the output is propor-
tional to the rate-of-change of
the controlling effect, or (VIII)
dealing with either delay or phase
conditions.

These circuits are all based on
the use of commonplace radio
tubes. No reference is made to
any of the special-purpose elec-
tron tubes that use beams of elec-
trons controlled as to their direc-
tion as distinguished from the
control of their density.

What is industrial
electronics?

In a majority of industrial
problems electronics deals with
the correlation of vacuum gaseous,
or photoelectric tubes with many
types of presently used controls.
Due to the nature of an electronic
device itself such correlation is
first concerned with electrical
control appliances: relays, electric
switches, motors, solenoid mag-
nets, etc. The mechanics of phy-
sical movements in all other fields
is but little different, from a basic
viewpoint, and it is but a step
further to bring into the pic-
ture such matters of tempera-
ture, color, magnetism, acoustics,
noises, humidity, pressure and
dozens of other physical phenom-
ena. It can be pointed out that
electron tubes are used both to in-
stigate these effects and to inves-
tigate the results.

Linear amplitude
magnification

This application uses a ther-
mionic tube in its most elemen-
tary form—as an amplifier. Indus-
trial usage generally deals with
problems of ‘handling large
amounts of power and of select-
ing a tube and its operating con-
ditions to match a given load. In
common with most other electri-
cal circuit operations, the impe-
dance of the load should match
that of the tube, and for a first
approximation, the value of the
anode circuit loading listed in
standard tube characteristic ta-
bles can be used.

Item 1 shows the basic tube cir-
cuit (a triode) with a load con-
nected in the anode. The anode
battery may be from a few volts
up, and in the chart is designated
simply as a lead marked B, with
its negative terminal assumed to
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be tied in with the common or
ground potential connection. The
impedance of the grid circuit can
be either low or high, as required
by the set-up, since a grid is a
voltage-operated electrode. Gen-
erally speaking input impedances
of more than one megohm are
avoided unless special precautions
are taken to eliminate the flow of
positive grid current.

Item 2 shows an example of a
high impedance input, a photocell
and a low impedance output, such
as a milliammeter.

A vacuum tube is sometimes
used as an impedance converter,
Item 3, when an extremely low
impedance load is to be supplied.
There is no voltage amplification
with this connection, although
there is a “current” amplification.

Item 4 is a system of connect-
ing a low impedance source to a
higher impedance load. Here, if
the impedance of the applied
source is designated R,, the input
impedance is—

Z; = Ri/(Rx Gm -+ 1) where
G, is in mhos.

When a multistage amplifier is
used at low frequencies, a two-
electrode gaseous tube such as a
neon lamp is frequently used as
an interstage coupling link, Item
5. A higher bias voltage on the
second tube makes up for the cur-
rent passed by the lighted lamp.

Although, unlike the communi-
cation problem, amplifiers in in-
dustrial applications may not
have to handle a wide range of
frequencies, certain conditions
may exist where improved operat-
ing characteristics or a wide band
of frequencies may have to be
covered. Inverse feedback ampli-
fier connections, of which there
are numerous types, may be used.
One plan, Item 6, uses a shunting
connection to feed back a signal
from the output of a tube to its
input circuit. Item 7 indicates a
series feedback connection per-
mitting a potential due to the
anode current in the last stage to
be fed back to a previous stage
with correct phasing to improve
the amplifier characteristics.

A multistage amplifier wherein
the successive tubes are coupled
through condensers will not suc-
cessfully amplify frequencies be-
low a few cycles per second. Item
8 shows a two stage amplifier
without coupling condensers that
will amplify direct-currents of a
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slowly varying nature as well as
higher frequencies. A VR-150 reg-
ulating tube prevents the current
through the final tube from add-
ing degeneration to the first
stage.

Electron tubes as
diseriminators

In Section II certain useful ar-
rangements are shown wherein
tubes function only when certain
conditions are met. Item 9 shows
a basic limiter circuit where the
pulse level output remains con-
stant no matter how much the
input exceeds a predetermined
level. Here the input operates
with a very low anode potential,
no bias and with a high input
grid resistance. As shown in the
curve relation 10, negative swings
are clipped when the signal ex-
ceeds the grid cutoff point, while
positive swings are clipped due to
a high bias appearing in the grid
circuit as soon as the grid “goes
positive.”

Another arrangement which
will produce similar effects (Item
11) uses a double-diode rectifier
arrangement. This is a very early
system for reducing radio inter-
ference in communication receiv-
ers. The two diodes are connected
in parallel but series opposing. If
both tubes had identical charac-
teristics they would balance each
other’s signals out. However, one
diode is biased for high sensitivity
and the other so that it will func-
tion only on strong signals. ‘There
is, therefore, a certain operating
range over which the balancing
effect is ineffective.

A circuit, frequently used in
communication receivers and
which may find some use in tele-
metering and remote control in-
stallations, is a frequency-modu-
lation converter (Item 12). This
arrangement changes a frequency
modulated signal to an amplitude
modulated one. There are many
simple methods whereby an elec-
tron tube oscillator can be made
to shift its output frequency in
accordance with some applied
physical effect. This circuit (12)
is used to convert the signals at
the receiving position into a vari-
ation in amplitude level—for in-
strument recording, etc.

A basic discrimination circuit of
value, which makes a recording
position immune to minor varia-
tions in control signal (Interfer-
ence, etc.) is that in Item 13. Here
a tube is biased so that it will act
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only when a strong signal is re-
ceived.

Another circuit which has the
reverse effect, Item 14, passes
weak signals but is more or less
immune to strong ones. This ac-
tion is due to an auxiliary pair of
tubes (68J7 and 6H6) which take
note of the incoming signal levels
and produce a bias potential that
chokes off amplifier action in the
6L.7 tube when the signal gets too
strong. The level at which this
occurs is adjustable. The result-
ant output can even show “voids”
when strong overloads occur. This
must be considered when the use
of this circuit is contemplated. It
is a common form of “static” re-
ducer in communication receivers.

As a vircuit element

In Section III are listed a few
basic applications of electron
tubes as circuit varying and sta-
bilizing elements. A pentode has
the very interesting characteristic
that the anode current passing
through the tube is independent
of the voltage applied (at least
when the latter is greater than
about 50 volts). Item 15 calls at-
tention to this property where
de/di =infinity. Tube characteris-
tic curves for any pentode show
the conditions where this is true
and those whereby the current.
level can be preselected.

The use of a tube as a variable
resistance is also common (Item
16). It can be used as a negative
resistance, negative inductance,
or a negative capacitance. Item
18 shows a system of connections
where a negative resistance ele-
ment can be applied to another
circuit, using a feedback connec-
tion. Here E. must be several
times as large as E;, and E. is
about 0.1E.. There are many vari-
ations of this effect and many ap-
plications of value in industrial
control. Item 19 shows the pecul-
iar curvature of the characteristic
curve of the tube wherein a de-
crease in voltage at X, results in
an increased current. Negative re-
sistance effects occur in this
region.

In Item 17 is shown a practical
application of a tube as a resistor.
Here a triode is connected in se-
ries with the load. Its control grid
is coupled to a voltage regulator
VR-105 and an amplifier tube
(6SJ7) is such a way that any
change in the input voltage or
any change in the load factor is
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immediately noted and the result-
ing voltage change in the output
corrected. These stabilizers for
power supplies are in wide use in
many fields of activity.

A simpler voltage stabilizer -for
small changes in applied voltages
or load currents can be provided
by the simple regulator tube cir-
cuit, Item 20. Tubes are available
to hold voltages constant at either
75, 105, or 150 volts (VR-75, VR-
105 and VR-150).

The use of a vacuum tube as a
variable impedance is shown in
Item 21 where modulator tubes
T; and T; alter the operating
characteristics of the self-excited
oscillator T3, to produce a current
whose frequency shifts in unison
(and if desired over quite wide
ranges) with potential variations
applied to the input circuit of the
modulator tubes.

In section I arrangements were
shown wherein a linear relation
exists between the input and out-
put levels of a tube. In many con-
trol functions it may be necessary
to alter this proportionality factor
in accordance with some other
law. Section IV lists a few elec-
tronic possibilities along this line.
A general circuit, Item 22 which
permits the magnification factor
to increase as the input increases
(expansion) or to decrease as the
input increases (compression) at
will, by using the switch, and ac-
cording to an adjustable incre-
mental rate,

Other circuit elements having
non-linear characteristics can be
combined with tubes to produce
similar effects. Item 23 shows cop-
per oxide or selenium barrier-
layer cells (which have a non-
linear input-output characteristic)
connected as a cathode load (see
Item 3). This circuit is useful in
making a single instrument scale
cover large ranges in the applied
control level. Item 24 shows a
similar effect using vacuum tubes
of the double-diode type.

Items 25 and 26 show typical
circuits using tubes of the remote
cutoff type, which have been pur-
posely designed to have non-linear
input-output characteristics. There
are numerous styles of tubes with
such characteristics available. In
order to function in this way, a
separate rectifier is provided on
each stage, to provide a bias which
becomes more negative as the sig-
nal increases. These tubes can be
adjusted to show logarithmic
characteristics over a certain
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range, but several stages can be
connected in tandem to produce
logarithmic action over wide
ranges (Item 25).

A tube can .be connected (Item
27) so that any input signat 1s
amplified and rectified and the
rectifier output connected so that
it will block off the amplifier ac-
tion if the signal gets stronger
than a certain value. In 27, the
relay releases when an apprecia-
ble signal is applied. The variable
resistance R which can be of the
order of one megohm can be used
to adjust the threshold of this
effect.

Circuit functions
inveolving time

The circuits on the left half of
the chart were concerned with
amplitude relations. Now effects
involving Time will be considered.
In section V numerous arrange-
ments are listed by which a delay
function can be introduced. Sim-
ple RC (Item 28) and RL (Item
29) networks are common in all
kinds of electrical circuits. They
are quite effective in connection
with vacuum tube arrangements
since the latter are usually high
impedance devices and substantial
delay action can be obtained with
high R values even if the C value
is small. Inexpensive combinations
are therefore available.

There are numerous low-fre-
quency oscillator arrangements
where a series of pulses having
prearranged intervals can be gen-
erated for timing purposes, or if
desired a single pulse can be pro-
duced after a given delay for
process control.

Such circuits are used in weld
timing, cathode ray time-base
generators, inverter devices, and
other applications. Item 30 shows
a self-excited oscillator that gen-
erates a few cycles of energy
charging up the condenser C by
grid rectification. This charge has
to leak off through a high resist-
ance R before oscillations can
start again. This intermittent re-
curring action is controllable by
the adjustment of RC combina-
tion. In 31 the condenser C is
quickly charged by thyratron and
slowly discharges through R. In
32 it slowly charges through R
and rapidly discharges. In either
case a relay in series with the
condenser will operate each time
the thyratron fires.

In communication circuits a de-
lay can be introduced by a lattice
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network, 33, without frequency
attenuation if R=VL/C. Then
¢—arc tan 2-—(f/fo—fo/f) where
27fo=1/VLC.

A simple, although somewhat
indefinite time delay is accom-
plished by using the heating
time of the tube to delay the
anode current flow. This system
is not safe when high voltages
are involved owing to cathode
surface deterioration when some
tubes are used at low filament
temperatures. A pure tungsten
filament is not thus affected
however.

In high power service, an igni-
tron tube with some type of de-
lay network, such as a large in-
ductance (Item 35) can be used
to delay operation for a short
interval. Many variations of this
principle are in use.

Electrical integration

The effect of taking note of
the cumulative or resultant value
of a varying effect can be ac-
complished electrically in several
ways. A simple LC filter changes
a rapidly pulsating potential into
a more or less smooth one. Inte-
gration circuits can also be based
on L and R values (Item 36) or
RC values. In Item 37 an elec-
trometer tube (one arranged to
have no appreciable grid cur-
rent when used at low anode po-
tentials, say six volts, so that no
grid leak need be used) connec-
tion is shown. In this applica-
tion, light, as from a star per-
mits a photocell to slowly charge
a condenser. The tube shows the
rate of accumulation of charge
on C by rate of change of anode
current as indicated by the rela-
tion shown at Item 37. At fre-
quent intervals it is necessary to
discharge C using a key or
switch.

A similar use, Item 38, permits
the charge to accumulate on C
for a definite interval where-
upon it is discharged through
the tube input circuit. The tube
and its attached load are ballis-
tically operated.

A curious circuit, used at
times in electronic counting of
discharge rates (as of alpha-
particle ionization effects) is the
flip-flop circuit in which one or
the other of the tubes is always
operated. A suitable pulse ap-
plied to the input circuit will
cause the operation to jump to
the other tube. One complete
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cycle of events takes place after
each pair of pulses, so that each
set-up as shown will divide the
pulse rate by 2.

In 40, another counting circuit
is shown. The rectified input sig-
nal charges the condenser C.
Each time the charge exceeds a
predetermined value the thyra-
tron operates and clicks up the
counter one unit.

Many commercial vibration
pickup devices, such as piezo-
electric units give an output pro-
portional to acceleration. There-
fore velocity and/or displace-
ment studies can be made with
integrating circuits, such as in
4],

Differentiation

The reverse action to integra-
tion consists of differentiation.
This function also can be accom-
plished by electrical circuits as
shown in section VII. These cir-
cuits are often used to discrimi-
nate between pulse varieties as
to wave shape. For example,
circuit Item 31 gives a pulse with
a sharp front, while 32 gives a
gradual wave front and an
abrupt falling off. A combination
of these pulses which might be
used in some remote control sys-
tem, is shown in the oscillogram,
Item 43.

The first derivative of this
waveform is shown below as
sharp positive and negative
pulses, which can be separated
by the use of diodes so as to op-
erate the respective relays, as
shown in Item 42. The method
can be used to provide greater
discrimination in counting ran-
dom effects, when two pulses
may take place close together so
as to overlap as in the oscillo-
gram 45.

The first derivative of this
wave, shown here, has a some-
what greater separation, while
the second derivative shows dis-
tinct separation. A simple RC
circuit that can accomplish this
differentiation is shown in 44.
Other combinations of R and L
and mutual Inductance are shown
in 46 and 47, which give similar
effects.

Timing by phase effects

In section VIII of the chart
numerous methods of producing
and using phase effects are
listed.

A simple phase-shift network
using a two gang variable resis-
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tor is given in 48. The values of
R and C depend on the fre-
quency involved. Approximately
180° shift can be accomplished
by the adjustment of the resis-
tors. In 52 a similar network is
shown using fixed resistors hav-
ing values equivalent to the im-
pedance of the condensers at the
operating frequency. A special
condenser with four stator sec-
tions and two rotor sections (the
latter 90° apart physically on the
shaft is connected to the RC net-
work so that any phase angle
over a 360° shift can be obtained.
Each rotor section is mounted so
that it has entered one section
of stator by the approximate
amount it has left the mating
stator.

If the plate shape is of a
proper contour (approximately a
cardioid) the electrical shift can
be made to coincide with the
physical rotational shift, making
the scale linear and direct read-
ing. A mechanical arrangement
giving full 360° shift uses a Sel-
syn type motor as a generator
(Item 53). This requires that a
three phase power source be
available.

With a little care, a single
tube oscillator can be adjusted
to give a three phase output as
shown in Item 51. Here if the
load is divided according to the
rules listed on the chart, the
voltages across R;, R, and Rg
will be equal and 120° out-of-
phase with each other. This pro-
vides a source of 3 phase power.

Item 49 illustrates an example

‘of a whole series of methods

whereby a load current control
is accomplished in a smooth and
efficient manner, using thyra-
trons or ignitrons. The control
is accomplished by delaying the
grid control potential to the
thyratron so that it fires later
during each cycle so that only a
part of the current is allowed to
flow into the load. The delay in-
terval is dependent on the R and
C values. Item 50 shows a bal-
anced amplifier providing a two-
phase current from a single
phase source, used to provide a
rotating time base in oscillo-
graphic work. A modulating sig-
nal can be applied at terminals
X to provide radial movements
from the base circle shown on
the oscillograph screen.
Industrial Control -Chart
Reference Bibliography
See page 216
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INGENIOUS FIXTURE with motor driven spot welders auto- STRUCTURE SIMILAR to the keel of n hont is here spot
matically completes four bulkhead welds in less than 1 minute welded to the tank while it is enrried on & moving conveyor

RESISTANCE WELDING

Electronically controlled ac resistance welding
equipment, used with jigs and fixtures especially
designed for the purpose, is helping Lockheed
Aircraft Corp., Los Angeles, to speed the produc-
tion of tear-drop fuel tanks. Replacing units
previously made of aluminum this newer type of
dropable tank is now made of .024 inch thick
steel in two halves. After various intermal braces
are welded in place, the halves are run through a
National seam welder that completes the mating

| operation. The substitution of light gage steel for

v ] ' = aluminum of which these tanks previgusly were

] . ' ] made, coupled with the use of resistance welding in

’ \ their fabrication has greatly speeded production.
PORTABLE SEAM welder operated in directien counter to
movement of conveyor holding tank cuts welding time in half

HALVES of the tank, spot welded together are supported in TWO WELDS are made simultaneously in this speratiom om
cradle as seam welder is run completely around to join them one of the halves of a tear-drop shape dropahble fuel tank
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E, K. COHAN

Military FM Experience
by E. K. COHAN

Director of engineering,
Columbia Broadcasting System

Frankly, I have been much con-
cerned over what I believe to be
premature recommendations on
this subject. While I recognize the
desirability of setting up commit-
tees to study the most effective
methods to be employed in the tre-
mendously expanded communica-
tions fields of the future, so much
progress of a confidential nature
has been made since the beginning
of the present war that I don’t feel
that we, civilians, have the quali-
fications to decide such matters
without the advice and recom-
mendation of those men, who in
the field and in laboratories are
gaining practical experience with
methods and devices unknown in
the commercial field prior to the
war.

To limit the future growth of
radio communications and the
electronics field by decisions pre-
maturely arrived at would be a ca-
lamity, and I think our job is to
get the stage set so that, without
too much loss of time, such discus-
sions can take place in earnest by
all interested parties as soon after
the cessation of hostilities as pos-
sible.

I, for one, would like more inti-
mate knowledge of what military
experience has been with FM be-
fore I could decide how the present
band compares with some other
band. In view of the wide chan-
nels necessary for FM, I have al-
ways felt that it might be better
to place it all above 100 megacycles
and give it room where it can grow
for the next 50 years, and not be
subject to the restrictions which
have limited the domestic broad-
casting band where, to get a suf-
ficient number of stations to serve
the country, much unfortunate
duplication has had to take place.
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FREQUENCY
CONCERNS

DR. ALFRED N. GOLDSMITH

JOHN V. L. HOGAN

® Four points stand out in any
early attempt at analysis of the
spectrum situation:
1—Postwar production cannot go
ahead until reallocation prob-
lems are solved.
2—There must be a certain
amount of reshuffling to care
adequately for existing ser-
vice and to provide for new
services, many of them tied
up directly with matters still
of a necessarily secret nature.
3—It is essential that there be
an amicable meeting of minds
looking to equitable division

of the spectrum along sound
engineering lines with due re-
gard to military, commercial
and purely scientific require-
ments.

4_The problem is one that must
be looked upon from a global
rather than a national or even
an international viewpoint.

What view is taken of the matter
as a whole, quite obviously will be
tempered by the interests of the
viewer. There can be no doubt re-
garding both the complexity and
the importance of the subject. It
is paramount, therefore, that those

Evolving Ideal Plan
by DR. ALFRED N. GOLDSMITH

Consulting engineer

I really have no concrete sug-
gestions on the best utilization of
frequencies. I do, however, strong-
ly urge the most detailed study of
the problem by Army, Navy and
civilian government experts as well
as the research and development
engineers and radio physicists. I
think that the viewpoint of any
one man in this matter might well
prove incomplete or unintention-
ally biased.

The number of data necessary
for a really analytic and construc-
tive study of the situation is very
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great. We should draw on all the
major laboratories and engineering
groups; assemble the available in-
formation which they can offer;
digest and coordinate such infor-
mation; and endeavor to determine
trends and specific details in re-
lation to future spectrum utiliza-
tion.

The first plan thu§ produced
might well be an “ideal” plan. It
would almost certainly be found
that numerous changes or conces-
sions would be necessary to adapt
such a plan to practical and exist-
ing conditions. The more novel and
less used any frequency domain,
the easier it is to allocate its use
on a theoretically correct basis.

ELECTRONIC INDUSTRIES ® August, 1943



ALLOCATION

ENGINEERS

K. B. WARNER

'y

0. B. HANSON

who do the viewing be truly repre-
sentative of all interests and thus
able to do a job of collective view-
ing that will focus attention on
every facet of the jewel.

With the termination of hostili-
ties, it is a foregone conclusion that
practically all services will want to
expand to such extent as room can
be found, or made for them. FM
is certainly going to need more
space; television, looked upon by
many as possessing potentialities
capable of making it the next big
boom on the electronics horizon,
will have to have more; expansion

of point-to-point, police, aviation
both public and private, photo and
facsimile, and a host of services
other than those having to do with
the military and communications
will be limited only by what fre-
quencies may be found available
for them.

Some relief will come presently
from very closely guarded indus-
trial, military and purely scientific
research; multi-channeling of fre-
quencies, for example, may have an
important bearing.

In the meantime, these leaders
make these comments.

It is my belief that only by such
a process could we hope to lay
some foundation for the future use
of the radio frequencies. Any indi-
vidual suggestions today, while
helpful in detail, would require in-
tegration with the thoughts of
many other persons before serving
as a safe guide for the future.

How Not to Do It
by L. C. F. HORLE
Consulting engineer

I strongly suspect that I'm one
of the few men in the radio indus-
try who don’t know the proper al-
locations for all services. I do,
however, know how to find out
these proper allocations. The

ELECTRONIC INDUSTRIES o August, 1943

method does not comprise battling
between IRE, FCC and RMA.

Careful Planning
by JAMES LAWRENCE FLY

Chairman Federal Communications
Commiission

I am afraid that it would be a
bit dangerous to comment at this
time on the proposals for postwar
radio spectrum allocation. As you
know, the industry and the govern-
ment are cooperating with a view
to establishing postwar planning
groups which will cover allocation
problems. The demand for fre-
quencies will be very great, not
only for television and FM, but also
for aviation, police, and other mis-
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JAMES LAWRENCE FLY

cellaneous services, including, of
course, many government services
which operate throughout the spec-
trum. This work will involve very
careful planning on the part of all
the interested groups and I doubt
if the results will be known “for
some time to come.

Expand FM Frequencies
by JOHN V. L. HOGAN

President Interstate Broadcasting Co.

I am not yet prepared to recom-
mend a complete spectrum distri-
bution for postwar use, but I can
suggest the following points that I
think should be considered:

1. The existing FM broadcasting
frequencies should be continued,
because (a) of transmitter and re-
ceiver investment involved, (b)
there has been no proof that long-
distance “burst” interference will
offer serious difficulty within the
established fifty - microvolt service
contour, and (c) because an in-
crease in frequency would probably
reduce service in the area beyond
the first horizon which is so impor-
tant.

2. The total band allocated to
FM broadcasting should be in-
creased to allow for service needs
in densely populated areas.

3. The FM broadcasting band
should be continuous throughout a
range not greater than approxi-
mately 2.5 to 1.

4. Provision within the FM
broadcasting band should be made
for both simplex and multiplex
facsimile operation.

5. A few specific and relatively
narrow bands should be assigned
for industrial heating, diathermy,
etc. These bands need be only as
wide as required by good oscillator
stability, since there is no reason
why very large numbers of indus-
trial instruments cannot be oper-
ated in a single band.

6. Full use should be made of
the newly available super high-

(Continued on page 192)
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¥. Eliminating Lint

im piant of Photo Utilities, Inc., New York, manufacturers
of electronic test equipment. Precision measurement worker
wears white gloves, dress, and cap of a lint-free ranyon fabric
developed by Celanese Corp. of America

2. 40% Saving

in 18-incha hack-saw blades is obtained in method suggested
by Leonard Yates of Tube Turns, Inc., Louisville, Ky, Most-
uscd portion of blade is discarded. End is annenied :dand drilled
fitting blade for 34-inch saw

10 FACTORY Short Cuts

3. Permanent Drill Jigs

bolted to table of four-spindle drill press, obviate necessity
of cenfering fixtures under spindles, speeds productiom at
Westinghouse switchgear plant. Spindles lift automatically
nfter drilling to pre-set depth
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4, Woman’s Hair Dryer

becomes n pre-heating unit at this test pesition in crystal
shop of Western Electric Hawthorne Works, Chicago. In
controlled-temperature oven, crystals are checked for activity
over n wide range

ELECTRONIC INDUSTRIES ® August, 1943
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5« Uncooked Spaghetti

broke a filament assembly bottleneck at Westinghouse Lamp
Division, Short lengths of spaghetti (yes, the edible kind!) sup-
port cpiled filaments during welding, then are burned awsay,
upping production 75 per cent

d. Basic Training

for familiarity with the various types of nuts, bolts, and
washers is given learners at Federal Telephome nand Radio
Corp., Newark, N. J., by having them sort and compare floor-
sweepings with board of mounted sample parts

G, Soldering Proficiency

is devedoped in Federal’s Chinese learners at Newark, by
demonstrating various types of soldering jobs on this sample
board. Here, trainee compares own work with mounted ex-
ample of perfect soldering he tried to duplicate

ELECTRONIC INDUSTRIES e August, 1943

6. Aligning Wrench

used by Wells-Gardner Co. Chicago, on intermediate fre-
quency irausformers of Navy receivers, is made of Plexiglas.
Recause it “conducts” light, such wrenches could be com-
bined with peneil-type flashlights for hard-to-see locations

8. Precision Assembly

simplified with special fixtore. Stranded cable for suspensiaon
of Sperry Gyro-compass rotor s about ome foot long, znd
must consist ¢f 1S equally stressed .009-inch steel wires
forming perfect circle around air eore

10. Mass Production

ot low-power transmitting tubes was achieved by applying
receiving-tube production methods. Developed by National
Union Radio Corp., Newark, this antomatic machine exhausts,
bombards and seals off. Control panel at right warns of troable

77
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REACTANCE CALCULATOR
for TRANSMISSION Lines

The problem of finding suitable
high Q reactances and “tank” ele-
ments at ultra-high frequencies has
one solution in the application of
the properties of fractional wave-
length long transmission line sec-
tions either open-circuited or short-
circuited at the far end. The trans-
mission line may, of course, be
either coaxial, or of parallel rod
construction. The accompanying
nomograph serves as a calculator
of the reactance values for either
the open- or short-circuited termi-
nation.

The general expression for the
impedance at any point along a
transmission line for any termina-
tion is given by,

Z. 1 <Si
Zx — 7k CosH v1 + Z.SinH 'yl] )

Z. SinH y1 + Z,Cosu vyl

and for the lossless case, the impe-
dance reduces to,

. 1 +j Z Si
Zx — Zx Z.Cos Bl +jZ Slnﬁl](z)

JZ. Sin g1 +Z. Cos g 1

In these formulas, Zy is the-im-
pedance at any point x measured
from the receiving end of the line.
Z;, is the load impedance on the re-
ceiving end of the line. +~ is the
propagation constant of the line
equal to « +jg8. Where the resist-
ance and conductance of the line
are negligible (true for well de-
signed uhf lines), a is zero and v =
iB, where g is the phase shift factor

27
and is equal to — radians per unit

A
length (the units in which A is ex-
pressed, centimeters, meters, etc.).
The symbol 1 is the distance from
the receiving end to point X and
must also be expressed in the same
units as A (centimeters, meters,
etc.). Zg is the characteristic im-
pedance of the transmission line.
Formulas for Zy are given at the
bottom of the nomograph.

In the case of the shorted trans-
mission line, Z; is O and (2) re-
duces to, in the lossless case,

Z.=jZg Tan gl (3)

78

by WILLIAM MOULIC

UHF Department, N. Y. State Signal Corps Training School

A nomograph for determining inductive and capacitive
reactances of open and shorted transmission line sections

If 1 is considered as X\, (3) becomes
2 = jZg Tan 2xX (4)
By similar analysis, the open cir-

cuited line in which Z; is «, the

impedance of any section X long,
can be expressed in the lossless
case, by,

2, =—jZg Cot 2»X (5)

Inspection of (4) and (5) show
that the impedance is pure react-
ance. The shorted line will produce
inductive reactance when its length
is less than a quarter wavelength,
capacitive reactance when the
length is between a quarter and a
half wavelength, inductive in the
next quarter, etc. The open line
will have capacitive reactance in
the first quarter wavelength, induc-
tive reactance if the length is be-
tween a quarter and a half wave-
length, ete.

While a shorted line that is an
exact quarter wavelength long will
be parallel resonant (as will also
a half wavelength line that is open
circuited) the inevitable tube ca-
pacities and lead inductances usu-
ally require the transmission line
section to be slightly shorter than
the exact parallel or series reso-
nant value. For example, if the
transmission line section is being
used as a tank circuit in an ampli-
fier or oscillator, the interelectrode
and stray reactance of the tube
circuit must be equal in magnitude
and opposite in kind to the react-
ance of the transmission line at
the desired resonant frequency.

Using the chart

The nomograph can be used to
find quickly the length of line to
produce a desired kind and magni-
tude of reactance or, given the
length, the reactance can be deter-
mined. The chart also permits the
characteristic impedance to be
found if the length and reactance
are known factors.

To find the length required to
produce a desired reactance, lay a
straight-edge from the value of the
characteristic impedance (Zg) to
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the desired reactance value on Z;,
scale. The straight-edge will cross
the tangent-cotangent scale at
some point; from this intersection
extend a line horizontally to the
function curve; read vertically up
to X scale if reactance is to be in-
ductive, and downward if react-
ance is to be capacitive.

If the length X is given, extend
perpendicular to intersection with
function curve; extend a line hori-
zontally to tangent-cotangent scale.
Lay straight-edge through Z, value
and point found on tangent-cotan-
gent scale to Zy, scale. If line was
shorted, Z,p, will be inductive re-
actance; if open circuited the im-
pedance is capacitive reactance.

Example 1. Zg = 200 ohms, de-
sired reactance Z,, = -+j 1000.
Find length of line at 500 mec.
Straight edge crosses tangent scale
at 5. Project line from 5 -horizon-
tally in to function curve. Project
line vertically up and read X =
0.218 x. At 500 mec » = 60 cm,
therefore X = 13.1 cm.

Example 2. Inductive reactance
of a circuit is +4-j 300. Find length
of line with Z, = 100 to give
—j300 capacitive reactance.

Line will be open circuited for
lengths under quarter wavelength.
Line from Z, = 100 to —j300
crosses cotangent scale at 3. Pro-
ject line in to curve and read ver-
tically down to X = 0.047 . If fre~
quency is 1000 mec, X = 1.41 cm.

Note that 0.5 x may be added to
any value of X without altering the
reactance value or sign.

If 0.25 A is added to any value of
X read reactance as if line were
shorted instead of open or vice-
versa and had its original length.
Thus in example 1, if 25 A is add-
ed to 0218 X the shorted line
0.468 A long will act the same as
0.218 X open line. The reactance
in this case will be —j39 ohms.
(Read up from 0218 x on “open
line” scale to function curve and
horizontally across to cotangent
function 0.195.) Line from e =
200 through 0.195 gives —j39.

ELECTRONIC INDUSTRIES ® August, 1943



REACTANCE OF SHORTED AND OPEN
TRANSHMISSION LINES

/ZK/

LENGTH OF SHORTED LINE
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MODERN CONTROL

Providing effective and reliable facilities for continual ground checks
of aircraft radio and for dispatching several hundred daily flights

Split-second control of aircraft
in flight and on the ground de-
pends, obviously, on the effective-
ness, and particularly on the reli-
ability, of tower communication
equipment. Grumman Aircraft En-
gineering Corp., on Long Island,
New York, has recently put into
operation a new control tower that
is looked upon by Civil Aeronautics
authorities as being the last word
in both completeness and reliabil-
ity. Its effectiveness represents the
result of experience gained during
a period of growth from a few
flights a day to the point where
ships from three fields in well over
2 hundred flights a day must be
controlled.

Two transmitters

The tower itself is a multi-floor
building with the operations of-
fices on the ground level. Most of
the equipment including all the
transmitters with associated control
equipment and a block of receivers
are a couple of flights up. The ac-
tual control equipment is on the
top deck, of course, enclosed in
polarized glass. Relays are the
muscles of the system, with every-
thing remotely controlled under the
apt handling of L. E. Salvante, his
assistant Ray Thurber, and a corps
of six women operators.

Main reliance is placed on two
transmitters, one of 15 watts capac-
ity on the regular tower frequency
of 323 k¢, and the other of 250

TOWER. is spacious, en-
closed in polarized glass

watts capacity on a Navy frequency.
Both transmitters, together with
fixed frequency receivers covering
these two frequencies, were designed
by Erco Laboratories, Hempstead,
N. Y. In addition, there are a num-
ber of standard Hallicrafters receiv-
ers used for continuous monitoring
of a string of important, though
lesser used frequencies. Emergency
equipment consists of a complete

ESSENTIAL CONTROL facilities in the new Grumman air traflic control tower
have been arranged for maximum accessibility and convenience of the operators

4

=
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set-up of standard aircraft trans-
mitters and receivers, battery pow-
ered, on the two main frequencies
and instantly available in the con-
trol tower.

Both the main transmitters were
designed and built with simplicity,
ruggedness and reliability as prin-
cipal considerations. They are both
straight-forward crystal controlled
designs with a pair of 807’s in the
final of the 323 k¢ job and a pair
of 812’s in the higher-powered rig.
Although capable of putting out
250 watts, maximum power of the
larger transmitter is used only as
atmospheric conditions or distance
to be covered may require. Relay
controlled switching keeps the
power at a considerably lower level
for routine work.

Multi-purpose units

Control of both transmitters is
through press-to - talk switches,
which operate relays in combined
speech amplifier and monitor units
at the operating position. In addi-
tion to speech amplifying equip-
ment each of these units functions
also as a modulation monitor, as a
modulation level indicator, and as
a carrier level indicator giving the
operator a complete picture of what
goes on. Additional relays in these
units also function to open the
plate circuits of all receivers during
the time the associated microphone
is in use, as a measure to eliminate
feedback.

ELECTRONIC INDUSTRIES e August, 1943




TOWER DESIGN

The two Erco fixed frequency re-

ceivers upon which main reliance is ‘Y Y 323 Ko 7 7
placed are used to monitor the Navy @ @

test frequency and 3105 kc. These :;-:’E':ER RECEIVER RECEIVER RECEIVER
two units, together with all other i :‘:ﬁz:g" I f 3'05 KC
receivers are fed into an ingenious sX28 sxzg e | Fiveq Bkequency. | BB EreRuEscy
patch panel which contains four T T ) 5

low-level line amplifiers and an rf —x—] J & J LL I
monitor, the latter serving continu- E € £

ously for both transmitters. There SPEECH SPEAKER

are quite a number of speakers lo- AMPLIFIER CABINET SPEECH

cated in various parts of the opera- 32_3 :E [— AMPLIFIER

tions office and in other parts of 1—6Ké

the building and the patch panel 145 '
makes it possible to feed any re- KoLl FREQUENCY
ceiver to any speaker or group of METER

speakers in the building. T-pad at- Erca

Relay i

Breaks |Receivers

tenuators are provided to adjust [ ]
the level on all lines and amplifiers. ANt noa EEE-EW«ER SP“"“WY?T 4
Also, in case of necessity, one of the N s J ] .‘LJ&LL
line amplifiers can be patched in Y | [ %oublel Anlenna
to temporarily replace a defective TRANSMITTER RECEIVERS
speech amplifier feeding either 323 K No.1 31175 kC TRANSMITTER
transmitter. For frequency checks ?;:f.::f:o, ?;-[2‘5:"”'" B P.ATGII PFNEI. 05C &V
on all transmitters, there is an Erco piioietoS No.2 7050 KC || Ri'uanttor Bufer 207 il
frequency meter operated in con- "‘"ﬁ"{,m .25 Modylatars ecorder
junction with a Hallicrafters SX28 No. 3 Spare Rectifiers
receiver. :: : z::: by

An important piece of equipment I — . - !— _
made automatically available L | 3 ) [_'r:c
through remote control is a record- 2l g Al
ing machine with which a record
can be made of both sides of dis- » To Microphones in Tawer
patching orders and responses, Or N lj N2
any other conversation between the EMERGENCY S, EMERGENCY RECEIVERS |,
tower operators and pilots of ships TRANSMITTER TRANSMITTER sros ke | szroxc JEtEhtonet
on the ground or in flight. Such 323 KC 500 &
records are made as required, and [ ]
serve as a check on take-off and j |
landing instructions. -

Design of the tower and develop- Battery ! Charger L
ment of its equipment has pro- H3 o

ceeded over a number of years from
the time when ship radios were all
(Continued on page 176)

BLOCK SCHEMATIC showing intercommunication of all transmitters, receiv-
ers and remote speaker installation cemtralized in the new Grmmman tower

TRANSMITTER ROOM with low power, low frequency rig, monitor speakers, emer-

ELECTRONIC INDUSTRIES @ August, 1943 gency equipment, high power transmitter and patch panel. Right, frequency meters
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ORGANIZATION pERSONNEL
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l NATIONAL AND STATE QRGANIZATION

e

WERS national and state
organization arrangement

During rapid growth of any ser-
vice a solid foundation of good en-
gineering is of paramount import-
ance in order that expansion may
proceed in orderly fashion along
lines that lead to all the advan-
tages that can accrue from the
latest technical knowledge.

War Emergency Radio Service,
rapidly becoming more familiarly
known among other alphabetical
organizations as WERS, is an ex-
ample. For although this Home
Defense organization has grown in
little more than a year into almost
a nation-wide radio communica-
tions net, it has done so with only
a modicum of engineering help;
more such help is earnestly needed.

There has been practically no
attempt at standardization of
equipment particularly suited to
this work, for example. While ex-
isting equipment is doing a good
job, that fact is a tribute to the
persistence of WERS personnel
rather than to planned engineer-
ing. That there is a very definite
need for engineering help, or rather
for the help of individual engi-
neers, particularly those endowed
with some measure of executive
ability, becomes plain from study
of what has been done—and even
plainer when growth is considered.

In 174 communities

Like Topsy, WERS “just growed”
until it now represents a well-knit
organization spread over 34 states
and the District of Columbia, with
accredited representatives in 174
communities. Further desirable
expansion will depend in consider-
able measure on the help, guidance
and support that may be forth-
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coming from public-spirited radio
engineers and others having organ-
izational ability. There remain
many engineering problems to lick.

Originally conceived by amateurs
banded together under the Amer-
ican Radio Relay League banner,
WERS is today quite -efficiently
operated by them, although their
amateur status, in so far as operat-
ing is concerned, has been washed
out for the duration, and has long
since passed the so-called amateur
stage. Today WERS is administered
by the Office of Civillan Defense
and operated by local civilian de-
fense officials in the names of their
communities. Thus from a strictly
amateur concept, has sprung a ser-
vice organization already of great
potential value and destined with
proper support soon to occupy a
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